EK-1: AVRUPA BIiRLiGi MEVZUATINA UYUM TABLOSU

MEVZUAT TASLAGINA ILISKiN UYUM TABLOSU

flgili AB Mevzuatinin Adi, Sayisi ve Tarihi*
COMMISSION REGULATION (EC) No 2870/2000 of 19 December 2000 laying down Community reference methods for the analysis of spirits drinks (OJ L
333, 29.12.2000, p. 20)
(Varsa degisiklik metinlerinin referanslar)
- Commission Regulation (EC) No 2091/2002 of 26 November 2002
- Commission Implementing Regulation (EU) 2016/635 of 22 April 2016

flgili AB Mevzuati Hiikmii** Taslak Metindeki hukum*** Taslak Metni hazirlayan Kurumun
Yorumu****

Article 1
The Community reference methods for the analysis of | Analiz metodu

spirits drinks to ensure compliance with Regulation B . P .
(EEC) No 1576/89 and Regulation (EEC) No 1014/90; | MAPDE 4 = (1) Distile Alkollii Igkiler Tebligine
uygunlugunun resmi kontrollerinde uygulanacak

- \.Nhen any official .Contml takes place, or referans analiz metotlar1 eklerde yer almaktadir.
— in the event of a dispute,

shall be those set out in the Annex hereto.

* Ulusal mevzuatin uyum amaciyla hazirlandigi her bir AB mevzuatina iliskin ayri tablo hazirlanmasi gerekmektedir. AB tarafindan ilgili AB mevzuatinin « konsolide versiyonu »
yayimlanmis ise bu versiyon dikkate alinacaktir.

**Bu kisim Ingilizce olabilir. Bu siitunda, ilgili AB mevzuatinin tiim maddelerine (herhangi bir uyum dngériilmese de) yer verilecektir.

*+* [lgili AB mevzuatina uyum dngdriilen Taslak metin hiikiimleri ile birlikte, uyum amaci tasimayan Taslak metnin diger maddelerine de siitun sonunda yer verilecektir. Bu maddeler, ulusal
gereksinimler dogrultusunda hazirlanmus ise tigiincii stitunda karsilik olarak « ulusal gereksinimler i¢in hazirlanmigtir. » ifadesine yer verilecektir.

**** Bu kisimda, ilgili AB mevzuatina uyum saglanmanus ise bunun gerekgesine, hiikiim bagka bir mevzuatta diizenlenmis ise s6z konusu mevzuatin ilgili maddesine, hilkmiin bagka bir
mevzuatla dizenlenmesi 6ngorillyor ise s6z konusu mevzuat taslaginin adma ve varsa ilgili taslak hikmiine yer verilir. AB mevzuatinda yer alan hiikmiin ulusal mevzuata aktarilmasi uygun
gortilmiiyor ise bu durumun gerekgcelerine de bu kisimda yer verilir.




Article 2

Notwithstanding the first indent of Article 1, other
analytical methods shall be permitted, under the
responsibility of the director of the laboratory, on
condition that the accuracy and precision (repeatability
and reproducibility) of the methods are at least
equivalent to those of the relevant reference analytical
methods given in the Annex.

Analiz metodu

MADDE 4 -

a) Eklerde yer alan referans metotlarin haricindeki diger
analitik metotlar; bir laboratuvar yoneticisinin
sorumlulugu altinda, sonuglarin dogrulugu ve kesinligi
(tekrar edilebilirligi ve yeniden {iretilebilirligi) eklerde
verilen ilgili referans metotlardan elde edilen sonuglara
esdeger olmasi sartiyla kabul edilir. Sahit analizlerde,
bu metotlar eklerde verilen referans analitik metotlarin
yerini alamazlar.

Article 3

Where Community analytical reference methods are
not laid down for the detection and quantification of
substances contained in a particular spirit drink, the
following methods shall be used:

(a) analytical methods which are validated to
internationally recognised procedures and in particular
meet the criteria set in the Annex to Directive
85/591/EEC,;

(b) analytical methods conforming to the
recommended standards of the International
Organisation for Standardisation (ISO);

(c) analytical methods recognised by the General
Assembly of the International Vine and Wine Office
(OIV) and published by that Office;

(d) in the absence of a method as indicated at (a), (b)
or (c), by reason of its accuracy, repeatability and
reproducibility:

— an analytical method approved by the Member
State concerned,

— where necessary, any other suitable analytical
method.

Analiz metodu

MADDE 4 —

b) Ozel bir distile alkollii ickinin icerdigi maddelerin
saptanmasi ve miktariin belirlenmesi i¢in eklerde
analitik referans metotlar diizenlenmemisse asagidaki
metotlar kullanilir:

1) Uluslararasi kabul edilen prosediirler diizeyinde
gecerli kilmmug ve 6zellikle 29/12/2011 tarihli ve
28157 iiglincii miikerrer sayili Resmi Gazete’de
yayimlanarak yiiriirliige giren Gida Kontrol
Laboratuvarlarinin Kurulus, Gorev, Yetki ve
Sorumluluklari ile Calisma Usul ve Esaslarinin
Belirlenmesine Dair Y6netmeligin 21 inci maddesinin
ikinci fikrasindaki kriterleri karsilayan analitik metotlar,
2) ISO’nun 6ngordiigii standartlara uygun metotlar,

3) OIV’nin tanidi81 ve bu Orgiit tarafindan yayimlanan
analitik metotlar,

4) (1), (2) ve (3) numaral1 alt bentlerde s6zii edilen
metotlarin olmadig1 durumda; dogruluk, tekrar
edilebilirlik ve yeniden iiretilebilirlik kosullarini
saglamasi sartiyla, uygun bagka bir analitik metot.




Article 4

For the purposes of this Regulation:

(a) ‘repeatability limit’: shall be the value less than or
equal to which the absolute difference between two
test results obtained under the repeatability conditions
(same operator, same apparatus, same laboratory and a
short interval of time) may be expected to be with a
probability of 95 % {ISO 3534-1};

(b) ‘reproducibility limit’: shall be the value less than
or equal to which the absolute difference between two
test results obtained under the reproducibility
conditions (different operators, different apparatus and
different laboratories), may be expected to be with a
probability of 95 % {ISO 3534-1};

(c) ‘accuracy’: shall be the closeness of agreement
between a test result and the accepted reference value
{ISO 3534-1}.

Tanimlar
MADDE 3 — (1) Bu Tebligin uygulanmasinda;

m) Tekrar edilebilirlik sinir1: Ayni numune, ayni
uygulayici, ayni cihaz, ayni laboratuvar gibi tekrar
edilebilirlik kosullar1 altinda kisa zaman araliklariyla
yapilan iki analiz sonucu arasindaki (genellikle % 95
olan belirli bir giiven araliginda) mutlak farka esit veya
mutlak farkin altindaki bir degeri,

0) Yeniden iiretilebilirlik siniri: Ayni numunede, ayni
metot kullanilarak, farkli uygulayici, farkl cihaz, farkl
laboratuvar gibi yeniden iiretilebilirlik kosullar1 altinda
elde edilen iki analiz sonucu arasindaki (genellikle %
95 olan belirli bir guven araliginda) mutlak farka esit
veya mutlak farkin altindaki bir degeri,

h) Dogruluk: Analiz sonucu ve kabul edilen referans
deger arasindaki yakinligi,

Article 5

This Regulation shall enter into force on the seventh
day following its publication in the Official Journal of
the European Communities.

It shall apply from 1 January 2001.

This Regulation shall be binding in its entirety and
directly applicable in all Member States.

Yiriirlikten kaldirilan teblig

MADDE 6 — (1) 11/4/2013 tarihli ve 28615 sayil
Resmi Gazete’de yayimlanan Tiirk Gida Kodeksi
Distile Alkollii igkiler Analiz Metotlar1 Tebligi (Teblig
N0:2013/11) yiirtirliikten kaldirilmistir.

Uyum zorunlulugu

GECICI MADDE 1 — (1) Halen faaliyet gosteren ve bu
Teblig kapsaminda yer alan iirlinlerde resmi kontroller
icin analiz yapan kurum ve kuruluslar, Tebligin yayimi
tarihinden itibaren bir yil igerisinde bu Teblig
hiikiimlerine uymak zorundadirlar.

Yrurlik
MADDE 7 — (1) Bu Teblig yayimu tarihinde yiiriirliige
girer.

Yurutme
MADDE 8 — (1) Bu Teblig hiikiimlerini Gida, Tarim ve
Hayvancilik Bakani yiirtitiir.




ANNEX

DESCRIPTION OF ANALYTICAL REFERENCE
METHODS

I. Appendix I: Preparation of distillate

Appendix Il: Measurement of density of distillate

— Method A = pycnometry

— Method B = electronic densimetry

— Method C = densimetry using hydrostatic balance
I1. Determination of total dry extract by gravimetry
I11. Determination of volatile substances and methanol
I11.1. General remarks

111.2. Volatile congeners: aldehydes, higher alcohols,
ethyl acetate and methanol (gas chromatography)
II1.3. Volatile acidity »M?2 <

IV. Hydrocyanic acid (p.m.)

V. Anethole »MI1 <

V1. Glycyrrhizic acid »>M1 <

VII. Chalcones M1 <

VIII. Total sugars » M2 <

IX. Egg yolk M1 <

X. Determination of wood compounds: furfural, 5-
hydroxymethylfurfural, 5-methylfurfural, vanillin,
syringaldehyde, coniferaldehyde, sinapaldehyde, gallic
acid, ellagic acid, vanillic acid, syringic acid and
scopoletin

|. DETERMINATION OF ALCOHOLIC
STRENGTH BY VOLUME OF SPIRIT DRINKS

Ek-1
HACMEN ALKOL MIKTARININ BELIRLENMESI

Introduction

The reference method includes two Appendices:
Appendix |: Preparation of distillate

Appendix Il: Measurement of density of distillate

Bu referans metot; distilatin hazirlanmasi ve distilatin
yogunlugunun 6l¢tilmesi olmak tizere iki bolimden
olusur.

1. Scope
The method is suitable for the determination of the
real alcoholic strength by volume of spirit drinks.

1. Kapsam
Bu metot, distile alkollu ickilerin hacmen gergek
alkol miktariin belirlenmesi igin kullanilir.

2. Normative References
ISO 3696:1987: Water for analytical laboratory use —
Specifications and test methods.




3. Terms and Definitions

3.1. Reference temperature:

The reference temperature for the determination of
alcoholic strength by volume, density and specific
gravity of spirit drinks is 20 °C.

Note 1: The term ‘at t °C’ is reserved for all
determinations (of density or alcoholic strength by
volume) expressed at a temperature other than the
reference temperature of 20 °C.

2. Tanimlar

Analizlerde kullanilacak su, TS EN ISO 3696
(Su - Analitik Laboratuvarinda Kullanilan - Ozellikler
ve Deney Metotlar1)’da tanimlanmuastir.

Bu metot igerisindeki “alkol”, “etil alkol” ii
ifade eder.

2.1. Referans Sicaklik:

Distile alkollii i¢kilerde 6zgiil agirlik, yogunluk
ve hacmen alkol miktarinin belirlenmesi i¢in referans
sicaklik 20 °C’dir. Referans sicakliktan farkl
sicakliklarda yapilan tiim 6lgiimler (hacmen alkol
miktar1 veya yogunluk dl¢limleri) i¢in “t °C’de” ifadesi
kullanilir.

3.2. Density:

The density is the mass per unit volume in vacuo of
spirit drinks at 20 °C. It is expressed in kilograms per
cubic metre and its symbol is p 20 °C or p 20 .

2.2. Yogunluk:

Yogunluk, 20 °C’de bir metrekiip distile alkollii
ickinin kilogram cinsinden (kg/m3) kutlesi olarak ifade
edilir ve p20 veya p20 °C olarak gosterilir.

3.3. Specific gravity:

The specific gravity is the ratio, expressed as a
decimal number, of the density of spirit drinks at 20
°C to the density of water at the same temperature. It
is denoted by the symbol d 20 °C/20 °C or d 20/20 , or
simply d when there is no possibility of confusion.
The characteristic that was measured must be
specified on the assay certificate using the above-
defined symbols only.

Motz 1 It is possible to obfaim the specific sravity fSom the density po, at
20 °C

poe = 908, 203 w dogpse oF dansan = pon /P08, 203 where B0.203 is the

denzity of water at 20 =C.

2.3. Ozgiil agirlik:

Ozgiil agirlik, bir ondalik say1 ile ifade edilen,
20 °C’de distile alkollii igkinin yogunlugunun aym
sicakliktaki suyun yogunluguna oramidir. Sonug, d
20°ci0°c Veya d 010 Veya karisma olasilign yok ise d
seklinde gosterilir. Olgiilen karakteristik dzellik, sadece
tamimlanan  bu  simgeler  kullanilarak  analiz
sertifikasinda belirtilir.
Not: Ozgiil agirhigin, 20 °C’deki yogunluktan pyo’den
elde edilmesi mimkundir:
p20 °c = 998,203 X dyoecroocc VEYa dagecizocc = p2o °c
/998,203
Formiilde 998,203 degeri, suyun 20 °C’deki
yogunlugudur.




3.4. Real alcoholic strength by volume:

The real alcoholic strength by volume of spirit drinks
is equal to the number of litres of ethyl alcohol
contained in 100 | of a water-alcohol mixture having
the same density as the alcohol or spirit after
distillation. The reference values for alcoholic strength
by volume (% vol) at 20 °C versus density at 20 °C for
different water-alcohol mixtures that are to be used are
those given in the international table adopted by the
International Legal Metrology Organisation in its
Recommendation No 22.

The general equation relating the alcoholic strength by
volume and density of a water-alcohol mixture at a
given temperature is given on page 40 in Chapter 3
‘Alcoholic strength by volume’ of the Annex to
Commission Regulation (EEC) No 2676/90 (OJ L
272, 3.10.1990, p. 1) or in the manual of analysis
methods of the OIV (1994) (p. 17).

Note 3: For liqueurs and crémes for which it is very
difficult to measure volume accurately the sample
must be weighed and the alcoholic strength is
calculated first by mass.

Conversion formula:

WA (% mass) = P isamiple)

alcalinlic SErEThIn 0y wialuime % vl

where
ASM= alcoholic smength by mass,
P=s (Alcobol= 78924 kz/m®

2.4. Hacmen gergek alkol miktari:

Distile alkolli ickilerin hacmen gercek alkol
miktari, distilat ya da alkol ile ayn1 yogunluga sahip
100 litre alkol-su karisimu i¢indeki etil alkoliin litre
olarak miktaridir.

Kullanilacak farkli alkol-su karisimlarinin 20 oC’de
yogunlugunun fonksiyonu olarak 20 oC’de hacmen (%
hacmen) alkol miktarinin degerini veren “Alkol
Tablolar1”, OIML tarafindan kabul edilmis olan
uluslararasi tablolardir (OIML 22 no’lu Tavsiye Karari,
1975).

Belirli bir sicaklikta hacmen alkol miktar ile bir alkol-
su karisiminin yogunlugu arasindaki iliskiyi gosteren
genel formiil agagida verildigi gibidir.

Dontistim formiilii:
KAM (% kiitle)
Pag (alkol)

Hacmen alkol miktar: (% hacim) = X Pyq (numune)

KAM = Kiitlece alkol miktari
p20 (alkol) = 789,24 kg/m?




4. Principle

Following distillation, the alcoholic strength by
volume of the distillate is determined by pycnometry,
electronic densimetry, or densimetry using a
hydrostatic balance.

3. Prensip

Distilasyonu takiben, distilatin hacmen alkol
miktar1 piknometre, elektronik dansimetre veya
hidrostatik terazili dansimetre kullanilarak belirlenir.

APPENDIX I: PREPARATION OF DISTILLATE

Bolim 1: Distilatin Hazirlanmasi

1. Scope

The method is suitable for the preparation of distillates
to be used to determine the real alcoholic strength by
volume of spirit drinks.

1. Kapsam

Bu metot, distile alkollu i¢kilerin hacmen
gergek alkol miktarinin belirlenmesinde kullanilacak
olan distilatlarin hazirlanmasi i¢in kullanilir.

2. Principle

The spirits are distilled to separate the ethyl alcohol
and other volatile compounds from the extractive
matter (substances which do not distil).

2. Prensip

Yiiksek alkollii i¢kiler, etil alkol ve diger ugucu
bilesenleri distile edilmeyen maddelerden ayirmak icin
distile edilir.

3. Reagents and Materials

3.1. Anti-bumping granules.

3.2. Concentrated antifoam emulsion (for creme
liqueurs).

3. Reaktifler ve materyaller

3.1. Kaynama tas1

3.2. Yogunlastirilmis kopiik onleyici emiilsiyon (krem
likorler igin)

4. Apparatus and equipment

Usual laboratory apparatus and in particular the
following.

4.1. Water bath capable of being maintained at 10 °C
to 15 °C.

Water bath capable of being maintained at 20 °C (=
0,2 °C).

4.2. Class A volumetric flasks, 100 ml and 200 ml,
that have been certified to 0,1 % and 0,15 %
respectively.

4. Arag ve gerecler
Genel olarak kullanilan laboratuvar cihazlari ve
ayrica asagidaki arac gerecler kullanilir:
4.1. Su banyosu: 10-15 °C arasinda ayarlanabilir
20 °C’ye (= 0,2 °C) ayarlanabilir
4.2. A smifi balon jojeler: Sertifikali 100 mL (% 0,1
hassasiyette) ve 200 mL (% 0,15 hassasiyette) hacimli




4.3. Distillation apparatus:

4.3.1. General requirements

The distillation apparatus must meet the following
specifications:

— the number of joints must be no more than the strict
minimum needed to ensure the system is leak-tight,
— inclusion of a device designed to prevent priming
(entrainment of the boiling liquid by the vapour) and
to regularise the distillation rate of alcohol-rich
vapours,

— rapid and complete condensation of the alcohol
vapours,

— collection of the first distillation fractions in an
aqueous medium.

The heat source must be used with a suitable heat-
diffuser to prevent any pyrogenic reaction involving
the extractive matter.

4.3. Distilasyon diizenegi
4.3.1. Genel sartlar

Distilasyon diizenegi asagidaki kosullari
karsilamalidir:
- Sistemden alkol kagisini engelleyecek en az sayida
baglant1 noktasi igermelidir.
- Kaynayan sivinin buharla birlikte siiriiklenmesini
onleyecek ve alkolce zengin buharin distilasyon oranini
diizenleyecek sekilde dizayn edilmis bir cihaz
icermelidir.
- Alkol buharinin hizli ve tam yogusmasi saglamalidir.
- 1k distilasyon fraksiyonlarimnin sulu bir ortam iginde
toplanmasini saglamalidir.
Kaynatma amaciyla kullanilan 1s1 kaynagi, alkollii igki
icerisindeki distile edilmeyen maddenin herhangi bir
pirojenik reaksiyonunu onleyecek uygun bir 1s1
dagiticisina sahip olmalidir.




4.3.2. An example of a suitable distillation apparatus
is shown in Figure 1 and includes the following parts:

— round-bottomed flask, 1 litre, with a standardised
ground-glass joint,

— rectifying column at least 20-cm high (a Vigreux
column, for example),

— elbow connector with an approximately 10-cm-
long straight-rimmed condenser (a West-type
condenser) fitted vertically,

— cooling coil, 40-cm long,

— drawn-out tube, taking the distillate to the bottom
of a graduated collecting flask containing a small
amount of water.

Note: The apparatus described above is intended for a
sample of least 200 ml. However, a smaller sample
size (100 ml) can be distilled by using a smaller
distillation flask, provided a splashhead or some other
device to prevent entrainment is used.

4.3.2 Uygun distilasyon diizeneginin bir 6rnegi Sekil
1’de gosterilmis olup asagidaki kisimlardan
olusmaktadir:

- 1 litrelik, standardize kiiresel silifli, taban1 yuvarlak
balon (distilasyon balonu)

- En az 20 cm yiikseklikte bir rektifiye kolonu (6rnegin
bir Vigreux kolonu)

- Yaklagik 10 cm uzunlugunda, her iki ucu kiiresel
silifli ve rektifiye kolonu ile geri sogutucu arasinda dik
dirsek baglantis1 bulunan diiz gerceveli yogusturucu
(West yogusturucu)

- 40 cm uzunlugunda geri sogutucu

- Distilati1, az miktarda su i¢eren distilat toplama
balonunun (balon joje) dibine ileten agzi kiiresel silifli
bosaltma tiipii

Not: Yukarida tarif edilen diizenek en az 200 mL’lik bir
numune i¢in tasarlanmistir. Ancak, daha az miktardaki
numuneler (6rnegin 100 mL), siiriiklenmeyi 6nleyecek
sigratma baslig1 ya da buna benzer bagka bir cihaz
iceren daha kii¢iik bir distilasyon balonu kullanilarak
distile edilebilir.

5. Storage of test samples
Samples are stored at room temperature prior to
analysis.

5. Analiz numunelerinin depolanmasi
Numuneler, analiz 6ncesi oda sicakliginda
saklanir.

6. Procedure

Preliminary remark:

Distillation may also be by the procedure published by
IUPAC (1968).

6. Islem
Distilasyon islemi [UPAC (1968) tarafindan
yayimlanan islemle de yapilabilir.

6.1. Distillation apparatus verification.

The apparatus used must be capable of the following:
The distillation of 200 ml of a water-alcohol solution
with known concentration close to 50 % vol must not
cause a loss of alcohol of more than 0,1 % vol.

6.1. Distilasyon diizeneginin dogrulanmasi: Kullanilan
diizenek en az asagidaki yeterlilikte olmalidir:

- %50’ye yakin bilinen bir konsantrasyondaki alkol-su
karistminin 200 mL’sinin distilasyonundaki alkol kaybi
hacmen %0,1°den daha fazla olmamalidir.




6.2. Spirit drinks with alcoholic strength below 50 %
vol.

Measure out 200 ml of the spirit into a volumetric
flask.

Record the temperature of this liquid, or maintain at
standard temperature (20 °C).

Pour the sample into the round-bottomed flask of the
distillation apparatus and rinse the volumetric flask
with three aliquots each of approximately 20 ml of
distilled water. Add each rinse water aliquot to the
contents of the distillation flask.

Note: This 60-ml dilution is sufficient for spirits
containing less than 250 g of dry extract per litre.
Otherwise, to prevent pyrolysis, the volume of rinse
water must be at least 70 ml if the dry extract
concentration is 300 g/I, 85 ml for 400 g/l dry extract,
and 100 ml for 500 g/l dry extract (some fruit liqueurs
or cremes). Adjust these volumes proportionally for
different sample volumes.

Add a few anti-bumping granules (3.1) (and antifoam
for créme liqueurs).

Pour 20 ml of distilled water into the original 200 ml

volumetric flask that will be used to hold the distillate.

This flask must then be placed in a cold water bath
(4.1) (10 to 15 °C for aniseed-flavoured spirit drinks).
Distil, avoiding entrainment and charring,
occasionally agitating the contents of the flask, until
the level of distillate is a few millimetres below the
calibration mark of the volumetric flask.

When the temperature of this distillate has been
brought down to within 0,5 °C of the liquid's initial
temperature, make up to the mark with distilled water
and mix thoroughly.

This distillate is used for the determination of
alcoholic strength by volume (Appendix I1)

6.2. Hacmen alkol miktar1 %50’den diisiik olan distile
alkollii ickiler:

Bir balon joje icerisine 200 mL numune alinir.
Numunenin sicakligi kaydedilir ya da standart sicakliga
(20 oC) getirilir. Numune, distilasyon balonuna aktarilir
ve balon joje li¢ kez her seferde yaklasik 20 mL distile
su ile ¢alkalanir. Her bir boliim ¢alkalama suyu,
distilasyon balonu igerigine eklenir.

Not: Bu 60 mL’lik sulandirma, litre bagina 250 g’dan
daha az kuru madde iceren distile alkolli ickiler igin
yeterlidir. Aksi halde, pirolizin dnlenmesi igin, kuru
madde konsantrasyonu 300 g/L ise ¢alkalama suyunun
hacminin en az 70 mL; 400 g/L igin, 85 mL ve 500 g/L
(bazit meyve likorleri veya krem likorler) i¢in, 100 mL
olmasi gerekmektedir. Farkli hacimlerdeki numuneler
icin bu hacimler oransal olarak ayarlanir.

- Birkac¢ adet kaynama tasi (3.1) eklenir (Krem likorler
icin kdpuk onleyici eklenir).

- Distilatin i¢inde toplanacagi 200 mL’lik balon joje
icerisine 20 mL distile su aktarilir. Balon joje daha
sonra bir soguk su banyosuna (4.1) yerlestirilmelidir
(anason aromali distile alkollii igkiler i¢in 10-15 oC).

- Stiriiklenmeye ve komiirlesmeye izin vermeden
distilasyon balonu arada bir ¢alkalanarak; distilat
seviyesi, balon jojenin kalibrasyon isaretinin birka¢ mL
altina ulagana kadar distile edilir. Distilatin sicaklig1,
baslangi¢ sicakligindan 0,5 oC asagi diistiigii zaman,
isaretli seviyeye kadar distile su ile doldurulur ve iyice
karigtirilir.

- Distilat, hacmen alkol miktarinin belirlenmesi (Boliim
2) i¢in kullanilir.




6.3. Spirit drinks with alcoholic strength above 50 %
vol.

Measure out 100 ml of the spirit drink into a 100-ml
volumetric flask and pour into the round bottomed
flask of the distillation apparatus.

Rinse the volumetric flask several times with distilled
water and add the washings to the contents of the
round-bottomed distillation flask. Use enough water to
bring the flask's contents up to approximately 230 ml.
Pour 20 ml of distilled water into a 200-ml volumetric
flask that will be used to hold the distillate. This flask
must then be placed in a cold water bath (4.1) (10 to
15 °C for aniseed-flavoured spirits).

Distil, agitating the contents occasionally, until the
level of distillate is a few millimetres below the
calibration mark of the 200-ml volumetric flask.
When the temperature of this distillate has been
brought down to within 0,5 °C of the liquid's initial
temperature, make up to the mark with distilled water
and mix thoroughly.

This distillate is used for the determination of
alcoholic strength by volume (Appendix I1)

Note: The alcoholic strength by volume of the spirit
drink is twice the alcoholic strength of the distillate.

6.3. Hacmen alkol miktar1 %50 nin {izerinde olan
distile alkollt igkiler:

- 100 mL’lik bir balon joje igerisine 100 mL numune
alinir. Numune, distilasyon balonuna aktarilir ve balon
joje, distile su ile birkag kez ¢alkalanir ve ¢calkalama
suyu distilasyon balonu igerigine eklenir. Balon joje
igerigi yaklasik 230 mL olacak kadar su kullanilir.

- Distilatin i¢inde toplanacagi 200 mL’lik balon joje
icerisine 20 mL distile su aktarilir. Balon joje daha
sonra bir soguk su banyosuna (4.1) yerlestirilmelidir
(anason aromali distile alkollii igkiler i¢in 10-15 oC).

- Distilasyon balonu arada bir ¢alkalanarak, Distilat
seviyesi 200 mL’lik balon jojenin kalibrasyon isaretinin
birka¢ mL altina ulasana kadar distile edilir.

- Distilatin sicakligy, baslangig sicakligindan 0,5 oC
asag1 diistiigli zaman, isaretli seviyeye kadar distile su
ile doldurulur ve iyice karistirilir.

- Distilat, hacmen alkol miktarinin belirlenmesi (Bolim
2) i¢in kullanilir.

Not: Distile alkolii i¢kinin hacmen alkol miktari,
distilatin alkol miktarinin iki katidir.

APPENDIX II: MEASUREMENT OF DENSITY OF
DISTILLATE

METHOD A: DETERMINATION OF REAL
ALCOHOLIC STRENGTH BY VOLUME OF
SPIRIT DRINKS — MEASUREMENT BY
PYCNOMETRY

Béliim 2: Distilatin Yogunlugunun Olgiilmesi

Metot A: Distile Alkollii Ickilerin Hacmen Gergek
Alkol Miktarlarinim Belirlenmesi - Piknometre le
Olgim

A.L. Principle
The alcoholic strength by volume is obtained from the
density of the distillate measured by pycnometry.

1. Prensip
Hacmen alkol miktari, piknometre ile dlgiilen
distilatin yogunlugundan elde edilir.




A.2. Reagents and materials

During the analysis, unless otherwise is stated, use
only reagents of recognised analytical grade and water
of at least grade 3 as defined in 1SO 3696:1987.

A.2.1. Sodium chloride solution (2 % w/v)

To prepare 1 litre, weigh out 20 g of sodium chloride
and dissolve to 1 litre using water.

2. Reaktifler

Analizlerde aksi belirtilmedikge, yalnizca
analitik saflikta ¢ozeltiler kullanilir. Analizlerde
kullanilacak su, TS EN ISO 3696’da tanimlanmustir.
2.1. %2’lik Sodyum kloriir ¢ozeltisi (agirlik/hacim): 1
litre ¢ozelti hazirlamak i¢in, 20 g sodyum kloriir tartilir
ve 1 litre su icinde ¢ozulr.

A.3. Apparatus and Equipment

Usual laboratory apparatus and in particular the
following:

A.3.1. Analytical balance capable of reading 0,1 mg.
A.3.2. Thermometer, with ground glass joint,
calibrated in tenths of a degree from 10 to 30 °C. This
thermometer must be certified or checked against a
certified thermometer.

A.3.3. Pyrex-glass pycnometer of approximately 100
ml capacity fitted with a removable ground-glass
thermometer (A.3.2). The pycnometer has a side tube
25 mm in length and 1 mm (maximum) in internal
diameter ending in a conical ground joint. Other
pycnometers as described in 1ISO 3507, e.g. 50 ml may
be used if appropriate.

A.3.4. A tare bottle of the same external volume (to
within 1 ml) as the pycnometer and with a mass equal
to the mass of the pycnometer filled with a liquid of
density 1,01 (sodium chloride solution A.2.1).

A.3.5. Thermally insulated jacket that fits the body of
the pycnometer exactly.

Note 1: The method for determining the densities in
vacuo of spirits calls for the use of a twin-pan balance,
a pycnometer and a tare bottle of the same outside
external volume to cancel out the effect of air
buoyancy at any given moment. This simple technique
may be applied using a single-pan balance provided
that the tare bottle is weighed again to monitor
changes in air buoyancy over time.

3. Arag ve gerecler

Genel olarak kullanilan laboratuvar cihazlari ve
ayrica asagidaki arag gerecler kullanilir:
3.1. Analitik terazi: 0,1 mg hassasiyette
3.2. Termometre: Silifli, 10 oC’den 30 oC’ye kadar 0,1
hassasiyetle derecelendirilmis. Bu termometre
sertifikal1 ya da sertifikal1 bir termometre ile kalibre
edilmis olmalidir.
3.3. Cam piknometre (Sekil 2): Yaklasik 100 mL
kapasiteli, silifli olarak tutturulmus, ¢ikarilabilir
ozellikte bir termometre igeren (3.2) sicaga dayanikli.
Piknometre, 25 mm uzunlugunda ve i¢ ¢ap1 1 mm (en
fazla) olan, konik silifli bir yan tiipe sahiptir. Eger
uygunsa TS ISO 3507°de tarif edilen bicimdeki diger
piknometreler de kullanilabilir (6rnegin 50 mL).
3.4. Dara sisesi: Piknometre ile ayn1 dis hacme sahip (1
mL toleransla) ve 6zgiil agirligt 1,01 olan bir siviyla
(sodyum kloriir ¢cozeltisi, 2.1.) doldurulmus
piknometrenin kiitlesine esit kiitleye sahip olmalidir.
3.5. Piknometrenin govdesini tam olarak saran 1s1
yalitiml1 bir kap




A.4. Procedure

Preliminary remarks:

The following procedure is described for the use of
100-ml pycnometer for determination of the alcoholic
strength; this gives the best accuracy. However, it is
also possible to use a smaller pycnometer, for example
50 ml.

4. [slem

Bu islem alkol miktarinin belirlenmesi i¢in 100
mL’lik piknometre kullanimini tarif eder. Bu en 1yi
dogrulugu verir. Ancak, 50 mL gibi daha kiigiik hacimli
piknometre kullanimi1 da miimkiindiir.

A.4.1. Calibration of pycnometer

The pycnometer is calibrated by determining the
following parameters:

— tare of the empty pycnometer,

— volume of the pycnometer at 20 °C,

— mass of the water-filled pycnometer at 20 °C.

4.1. Piknometrenin kalibrasyonu
Piknometre asagidaki parametrelerin

belirlenmesi ile kalibre edilir:

- Bos piknometrenin darasi

- 20 0oC’de piknometrenin hacmi

- 20 0oC’de su ile dolu piknometrenin kiitlesi

A.4.1.1. Calibration using a single-pan balance:
Determine:

— the mass of the clean, dry pycnometer (P),

— the mass of the water-filled pycnometer att °C
(P1),

— the mass of the tare bottle (TO).

4.1.1. Tek kefeli terazi kullanilarak kalibrasyon
- Temiz ve kuru piknometrenin ktlesi, (P)

- t oC’de su ile dolu piknometrenin kiitlesi, (P1)
- Dara sigesinin kiitlesi, (T0), belirlenir.

A.4.1.1.1. Weigh the clean, dry pycnometer (P).
A.4.1.1.2. Fill the pycnometer carefully with distilled
water at ambient temperature and fit the thermometer.
Carefully wipe the pycnometer dry and place it in the
thermally- insulated jacket. Agitate by inverting the
container until the thermometer's temperature reading
is constant.

Set the pycnometer flush with the upper rim of the
side tube. Read the temperature t °C carefully and if
necessary correct for any inaccuracies in the
temperature scale.

Weigh the water-filled pycnometer (P1).

A.4.1.1.3. Weigh the tare bottle (TO).

4.1.1.1. Temiz ve kuru piknometre tartilir. (P)

4.1.1.2. Piknometre, ortam sicakliginda distile su ile
dikkatlice doldurulur ve termometre sabitlenir.
Dikkatlice piknometre silinerek kurulanir ve 1s1
yalitiml1 kap igerisine yerlestirilir. Termometrenin
sicaklig1 sabit okumaya gelene kadar, kap alt Ust
edilerek karistirilir. Yan tiipiin tist kismindaki seviye
cizgisinden disar1 ¢ikmayacak sekilde piknometre
ayarlanir. t oC sicaklik dikkatlice okunur ve gerekiyor
ise sicaklik skalasindaki herhangi bir hata i¢in diizeltme
yapilir. Daha sonra su ile dolu piknometre tartilir.(P1)
4.1.1.3. Dara sisesi tartilir. (TO)




A.4.1.1.4. Calculation

— Tare of the empty pycnometer =P —m

where m is the mass of air in the pycnometer.

m = 0,0012 x (P1 —P)

Note 2: 0,0012 is the density of dry air at 20 °C at a
pressure of 760 mm Hg

— Volume of the pycnometer at 20 °C:

where F t is the factor for temperature t °C taken from
Table I of Chapter 1 ‘Density and specific gravity’ of
the Annex to Regulation (EEC) No 2676/90 (p. 10).
V 20 °C must be known to the nearest 0,001 ml.

— Mass of water in the pycnometer at 20 °C:

M ¢ = Vi » 0.998203

where 0998203 iz the density of water at 20 °C.

Note 3: If necessary, the value 0,99715 of the density
in air can be used and the alcoholic strength calculated
with reference to the corresponding density in HM
Customs and Excise tables in air.

4.1.1.4. Hesaplama:

Bos piknometrenin daras1 =
m; piknometredeki havanin kiitlesi

m = 0,0012 x (P1 - P)
Not: 0,0012; 20 °C’de ve 760 mm Hg basingta kuru
havanin yogunlugudur.
- 20 °C’de piknometrenin hacmi

Vogoc =[P1—(P —m)] x F., 1

P—m

Fi; Tablo-2’den alinan t °C sicaklik i¢in faktordiir.
Vv , 0,001 mL hassasiyetinde olmalidir.

20°¢
- 20 °C’de piknometredeki suyun kiitlesi
M,y o = Voo x0,998203

0,998203: 20 °C’de suyun yogunlugudur.

Not: Gerekli ise suyun havadaki yogunlugu olan
0,99715 degeri kullanilabilir ve HMCE Tablolarinda bu
yogunluga karsilik gelen referans ile alkol miktar1
hesaplanir.

A.4.1.2. Calibration method using a twin-pan balance:
A.4.1.2.1. Place the tare bottle on the left-hand pan
and the clean, dry pycnometer with its collecting
stopper on the right-hand pan. Balance them by
placing weights on the pycnometer side: p grams.

4.1.2. Iki kefeli terazi kullanilarak kalibrasyon metodu
4.1.2.1. Terazinin sol kefesine dara sigesi ve sag
kefesine toplayici kapagi ile birlikte temiz, kuru
piknometre yerlestirilir. Piknometre tarafina agirliklar
eklenerek (p gram) denge saglanir.

A.4.1.2.2. Fill the pycnometer carefully with distilled
water at ambient temperature and fit the thermometer;
carefully wipe the pycnometer dry and place it in the
thermally insulated jacket; agitate by inverting the
container until the thermometer's temperature reading
IS constant.

Accurately adjust the level to the upper rim of the side
tube. Clean the side tube, fit the collecting stopper;
read the temperature t °C carefully and if necessary
correct for any inaccuracies in the temperature scale.
Weigh the water-filled pycnometer, with p' the weight
in grams making up the equilibrium.

4.1.2.2. Ortam sicakliginda piknometre distile su ile
doldurulur ve termometre sabitlenir. Piknometre
silinerek kurulanir ve 1s1 yalittmli kap igerisine
yerlestirilir. Termometrenin sicaklig1 sabit okumaya
gelene kadar kap alt-iist edilerek karistirilir. Yan tiipiin
tist kismindaki seviye ¢izgisine ayarlama yapilir. Yan
tiip temizlenir, toplayici kapak sabitlenir, t oC sicaklik
dikkatlice okunur ve gerekiyor ise sicaklik skalasindaki
herhangi bir hata igin diizeltme yapilir. Daha sonra su
ile dolu piknometre tartilir [p”,(g)].




A.4.1.2.3. Calculation

— Tare of the empty pycnometer = p + m
where m is the mass of air in the pycnometer.
m =0,0012 x (p —p")

— Volume of the pycnometer at 20 °C:

¥ =p+rm=ph=F.l

where F t is the factor for temperature t °C taken from
Table I of Chapter 1 ‘Density and specific gravity’ of
the Annex to Regulation (EEC) No 2676/90 (p. 10).
V 20 °C must be known to the nearest 0,001 ml.

— Mass of water in the pycnometer at 20 °C:

My ¢ = Vig o  0.908203

where 0095203 is the demsity of water at 20 °C.

4.1.2.3. Hesaplama:

- Bos piknometrenin darasi =p + m

m; piknometredeki havanin kiitlesi
m = 0,0012 (p-p")

- 20 °C’de piknometrenin hacmi
Vigee = (p+m—pJxF,1

Fi; Tablo-2’den alinan t °C sicaklik i¢in faktdrdiir.
Vv o9 0,001 mL hassasiyetinde olmalidir.

20°
- 20 °C’de piknometredeki suyun kiitlesi
Myp ¢ = Ve X 0,998203
0,998203: 20 °C’de suyun yogunlugudur.

A.4.2. Determination of alcoholic strength of test
sample

A.4.2.1. Using a single-pan balance.

A.4.2.1.1. Weigh the tare bottle, weight T1.
A.4.2.1.2. Weigh the pycnometer with the prepared
distillate (see Appendix 1), P2 is its weight at t °C.

4.2. Numunenin alkol miktarinin belirlenmesi

4.2.1. Tek kefeli terazi kullanilarak:

4.2.1.1. Dara sisesi tartilir. (T1)

4.2.1.2. Hazirlanan distilat (Boliim 1) ile piknometre
tartilir (t oC’de agirlhigi P2).




A.4.2.1.3. Calculation

—dT¥%T1ATO

— Mass of empty pycnometer at moment of
measuring

=P-m+dT

— Mass of the liquid in the pycnometer at t °C
=P2-(P-m+dT)

— Density at t °C in g/ml

— | | I* =i .._I_;:'-

— Express the density at t °C in kilograms per m 3 by
multiplying p t °C by 1 000, the value being known as
pt.

— Correct p t to 20 using the table of densities p T for
water-alcohol mixtures (Table Il of Appendix Il to the
OIV's manual of analysis methods (1994), pp. 17-29).
In the table find the horizontal line corresponding to
temperature T in whole degrees immediately below t
°C, the smallest density above p t . Use the table
difference found below that density to calculate the
density p t of the spirit at that temperature T in whole
degrees.

— Using the whole temperature line, calculate the
difference between density p’ in the table immediately
above p t and the calculated density p t . Divide that
difference by the table difference found to the right of
density p'. The quotient provides the decimal portion
of the alcoholic strength while the integer of the
alcoholic strength is found at the top of the column in
which density p’ is found (Dt, the alcoholic strength).
Note 4: Alternatively keep the pycnometer in a water
bath maintained at 20 °C (£ 0,2 °C) when making up
to the mark.

4.2.1.3. Hesaplama
-dTl = T1-T0
- Qlctim aninda bos piknometrenin kiitlesi = P - m + dT

t °C'de piknometredeki sivinn kiitlesi = P2 - (P-m + dT

-1°C’de g/mL olarak yogunluk

Puec =[P;— (P—m+dT)]/Va
- Yogunluk; p,--degeri 1000 ile garpilarak, t °C’de
kg/m® olarak ifade edilir ve deger p, olarak bilinir.
- Alkol-su karigimlart i¢in g, yogunluklari tablosu
(O1V, analiz metotlar1 kilavuzu, 1. Cilt Ek-1l/Tablo-I1I,
sayfa 11, 2012) kullanilarak g,, 20 OC’ye diizeltilir.
- Tabloda, t °C sicaklik degerinin hemen altindaki tam
say1 sicaklik degerindeki T sicakligina karsilik gelen
yatay satir ve p,’nin Ustiindeki en kiigiik yogunluk
degeri bulunur. Bu yogunlugun altinda bulunan tablo
farki kullanilarak, T sicakliktaki distilatin 2, yogunlugu
hesaplanir.
- Sicaklik satir1 kullanilarak, g,’nin hemen {izerinde
tabloda p” yogunlugu ve hesaplanan p, yogunlugu
arasindaki fark bulunur. Bu fark, p° yogunlugunun
saginda bulunan tablo farki ile boliiniir. Bu oran; alkol
miktarinin tamsayr kismi p” yogunlugunun bulundugu
kolonun tistiinde bulunurken alkol miktarmin ondalikli
kismini verir. (Dt, alkol miktart)

Not: Alternatif olarak piknometre isarete tamamlanana
kadar 20 °C’deki (£ 0,2 °C) su banyosunda bekletilir.




A.4.2.1.4. Result

Using the density p 20 calculate the real alcoholic
strength using the alcoholic strength tables identified
below:

The table giving the value of the alcoholic strength by
volume (% vol) at 20 °C as a function of the density at
20 °C of water-alcohol mixtures is the international
table adopted by the International Legal Metrology
Organisation in its Recommendation No 22.

4.2.1.4. Sonug
yogunlugu kullanildiginda, “Alkol Tablolar1”
yardimiyla ger¢ek alkol miktar1 hesaplanir.

Alkol-su karisimlariin 20 oC’de yogunlugunun
fonksiyonu olarak 20 0C’de hacmen (% hacmen) alkol
miktarinin degerini veren “Alkol Tablolar1”, OIML
tarafindan kabul edilmis olan uluslararasi tablolardir (
OIML 22 no’lu Tavsiye Karari, 1975).

A.4.2.2. Method using a single-pan balance
A.4.2.2.1. Weigh the pycnometer with the distillate
prepared (see part I), p” is mass at t °C.

4.2.2. Tek kefeli terazi kullanilan metot
4.2.2.1. Hazirlanan distilat ile dolu olan piknometre
tartilir; p”’, t oC’deki kiitledir.

A.4.2.2.2. Calculation

— Mass of the liquid in the pycnometer at t °C
=p+m-p”

— Density at t °C in g/ml

— Express the density at t °C in kilograms per m 3
and carry out the temperature correction in order to
calculate the alcoholic strength at 20 °C, as indicated
above for use of the single-pan balance.

4.2.2.2. Hesaplama

t--'de piknometredeki stvmmn kiitlesi = p + m — p”~

=5

:,_—’de% olarak vogunluk; P .- = (p + m — ") /Vageg
Yogunluk, t °C’de kg/m® olarak ifade edilir ve
tek kefeli terazi kullaniminda tarif edildigi gibi 20

°C’de alkol miktarrm hesaplamak igin sicaklik
diizeltmesi yapilir.

A.5. Method performance characteristics (precision)
A.5.1. Statistical results of the interlaboratory test
The following data were obtained from an
international method performance study carried out to
internationally agreed procedures [1] [2].

Year of interlaboratory test 1997

Number of laboratories 20

Number of samples 6

5. Metot performans karakteristikleri (kesinlik)

5.1. Laboratuvarlararasi analizin istatiksel sonuglar1
Asagidaki veriler, uluslararas1 kabul gormiis

prosediirler  i¢in  ylriitilen  uluslararas1  metot

performans c¢alismasindan elde edilmistir.

Laboratuvarlararasi analiz y1li 1997
Laboratuvar sayisi 20
Numune sayi1s1 6




Numuneler

Sapma gosteren laboratuvarlarin
¢ikarilmasindan sonra kalan
laboratuvar sayisi

19

20

17

19

19

17

Sapma gosteren laboratuvar sayisi

Kabul edilen sonug sayisi

38

40

34

38

38

34

Ortalama deger (X ), (Yohacmen)

23,77

40,04

40,29

39,20

42,24

57,03

26,51*

42,93*

45,73*

63,03*

Samplas A B C in] E F
Number of labomtores retained 19 i) 17 12 10 17
after eliminating autliers
Number of outliers (laboratories) 1 — X 1 1 3
Numher of accepted results 33 A 34 3B 38 34
Mean wale (=) % vol 3.7 40,04 40.28 3820 41,24 1.03

26,51 (*) 42,93 (*)|45.73 (*)| 63,03 (M

Repeatability sondard (5. % wol | 0,106 0.176 0.07m 0,103 0,171 0,190
Repeatability relative standard | 0.42 044 0.18 0.25 0.39 032
deviation (ELSD) (3%)
Repeatability limit (r) in % wal 030 049 0.20 .29 042 053
Reproductibility standard | 0,131 0,235 0.154 0233 0.238 0,322
deviation (5,) % vel
Reproductibility relative standard | 0.52 0,59 038 0.5 0.54 053
deviation (5D} (V)
Reproductibility limit (B) im % | 0.37 0,66 043 0.6 0.67 0,20

vol

Tekrar edilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan standart sapma (S;)
(% hacmen)

0,106

0,176

0,072

0,103

0,171

0,190

Tekrar edilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan nispi standart sapma
(RSDy) (%)

0,42

0,44

0,18

0,25

0,39

0,32

Tekrar edilebilirlik siir1 (%
hacmen) (r)

0,30

0,49

0,20

0,29

0,48

0,53

Sl opes

Freit ligquenr, sphit Joval {*)
Erandy: biind duplicates.
TWhisky; blind dzplicatas.
Grappa; split Jewal [*).
Arquanit; spit Jeval {*)
Ram: split Jewal (*).

O O e

Yeniden dretilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan standart sapma (Sg)
(%hacmen)

0,131

0,236

0,154

0,233

0,238

0,322

Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan nispi standart sapma
(RSDr) (%)

0,52

0,59

0,38

0,57

0,54

0,53

Laboratuvarlararas1 yeniden
tiretilebilirlik sinir1 (% hacmen)

(R)

0,37

0,66

0,43

0,65

0,67

0,90

Numune tarleri

A Meyve likori; split orani (*)
B Brendi; kor tekrarlar

C Viski; kor tekrarlar

D Grappa; split oran1 (*)

E Aaguavit: split orani (*)




METHOD B: DETERMINATION OF REAL
ALCOHOLIC STRENGTH BY VOLUME OF
SPIRIT DRINKS — MEASUREMENT BY
ELECTRONIC DENSIMETRY (BASED ON THE
RESONANT FREQUENCY OSCILLATION OF A
SAMPLE IN AN OSCILLATION CELL)

Metot B: Distile Alkollii I¢kilerin Hacmen Gergek
Alkol Miktarinin Belirlenmesi — Elektronik Dansimetre
fle Ol¢iim (Osilasyon Hiicresindeki Numunenin
Rezonant Siklik Salinimma Dayal1 Olgiim)

B.1. Principle

The liquid's density is determined by electronic
measurement of the oscillations of a vibrating U-tube.
To perform this measurement, the sample is added to
an oscillating system, whose specific oscillation
frequency is thus modified by the added mass.

1. Prensip

Stvinin yogunlugu, titresen U-tUpUnin
salimimlarinin elektronik 6l¢timii ile belirlenir. Bu
Olclimii gergeklestirmek i¢in; numune, bir salinim
sistemine eklenir. Boylece, sistemin spesifik salinim
siklig1, kiitlenin eklenmesi ile degisir.

B.2. Reagents and materials

During the analysis, unless otherwise is stated, use
only reagents of recognised analytical grade and water
of at least grade 3 as defined in 1SO 3696:1987.
B.2.1. Acetone (CAS 666-52-4) or absolute alcohol
B.2.2. Dry air.

B.3. Apparatus and equipment

Usual laboratory apparatus and in particular the
following:

B.3.1. Digital display densimeter

Electronic densimeter for performing such
measurements must be capable of expressing density
in g/ml to 5 decimal places.

Note 1: The densimeter should be placed on a
perfectly stable stand that is insulated from all
vibrations.

3. Arag ve gerecler

Genel olarak kullanilan laboratuvar cihazlari ve
ayrica asagidaki arag gerecler kullanilir:
3.1. Dijital goruntult dansimetre

Bu tiir 6l¢iimleri gergeklestirmek i¢in kullanilan
elektronik dansimetre, yogunlugu 5 ondalikli olarak
g/mL cinsinden ifade edebilmelidir.
Not: Dansimetre, tiim titresimlerden izole edilmis ¢ok
1yi sabitlenmis bir stand {izerine yerlestirilmelidir.




B.3.2. Temperature regulation

The densimeter's performance is valid only if the
measuring cell is connected to a built-in temperature
regulator that can achieve the same temperature
stability of £ 0,02 °C or better.

Note 2: The precise setting and monitoring of the
temperature in the measuring cell are very important,
for an error of 0,1 °C can lead to a variation in density
of the order of 0,1 kg/m 3.

B.3.3. Sample injection syringes or auto sampler.

3.2. Sicaklik diizenlemesi

Dansimetrenin performansi, sadece 6l¢iim
hiicresi + 0,02 oC ya da daha hassas sapma ile ayni
sicaklik stabilitesini miimkiin kilabilen sabit sicaklik
diizenleyicisine bagl ise gecerlidir.
Not: Olgiim hiicresinde sicakligin dogru ayarlanmasi ve
izlenmesi ¢ok 6nemlidir. 0,1 oC’lik bir hata, yogunlukta
0,1 kg/m3 (0,0001 g/mL) bir sapmaya neden olabilir.
3.3. Numune enjeksiyon siringalari ya da otomatik
ornekleyici.

B.4. Procedure

B.4.1. Calibration of the densimeter

The apparatus must be calibrated according to the
instrument manufacturer's instructions when it is first
put into service. It must be recalibrated regularly and
checked against a certified reference standard or an
internal laboratory reference solution based on a
certified reference standard.

4. Islem
4.1. Dansimetrenin kalibrasyonu

Dansimetre ilk kullaniminda talimatina gore
kalibre edilmelidir. Diizenli olarak tekrar kalibre
edilmeli ve sertifikali referans standarda ya da
sertifikali referans standart bazli i¢ laboratuvar referans
cozeltisine kars1 kontrol edilmelidir.

B.4.2. Determination of sample density

B.4.2.1. If required prior to measurement clean and
dry the cell with acetone or absolute alcohol and dry
air. Rinse the cell with the sample.

B.4.2.2. Inject the sample into the cell (using a syringe
or autosampler) so that the cell is completely filled.
During the filling operation make sure that all air
bubbles are completely eliminated. The sample must
be homogeneous and must not contain any solid
particles. Any suspended matter should be removed by
filtration prior to analysis.

B.4.2.3. Once the reading has stabilised, record the
density p 20 or the alcoholic strength displayed by the
densimeter.

4.2. Numune yogunlugunun belirlenmesi

4.2.1. Olgtim 6ncesinde gerekli ise; hiicre, aseton ya da
mutlak alkol ve kuru hava ile temizlenir ve kurulanir.
Hiicre, numune ile ¢alkalanir.

4.2.2. Siringa ya da ornekleyici kullanilarak tamamen
dolacak sekilde hiicreye numune enjekte edilir. Bu
islem sirasinda, hava kabarciklarinin tamamen
uzaklastirildigindan emin olunmalidir. Numune
homojen olmalidir ve kati partikiiller igermemelidir.
Analiz 6ncesinde, herhangi bir partikil filtrasyon gibi
islemlerle uzaklastirilmalidar.

4.2.3. Okuma sabitlendikten sonra, yogunlugu ya da
dansimetre ile gosterilen alkol miktar1 kaydedilir.




B.4.3. Result

When the density p 20 is used, calculate the real
alcoholic strength using the alcoholic strength tables
identified below:

The table giving the value of the alcoholic strength by
volume (% vol) at 20 °C as a function of the density at
20 °C of water-alcohol mixtures is the international
table adopted by the International Legal Metrology
Organisation in its Recommendation No 22.

4.3. Sonug

P,;  yogunlugu  kullanildiginda,  “Alkol
Tablolar1” yardimiyla gergek alkol miktart hesaplanir.

Alkol-su karisimlarinin 20 °C°de yogunlugunun
fonksiyonu olarak 20 °C’de hacmen (% hacmen) alkol
miktarinin degerini veren “Alkol Tablolar1”, OIML
tarafindan kabul edilmis olan uluslararasi tablolardir (
OIML 22 no’lu Tavsiye Karari, 1975)).

B.5. Method performance characteristics (precision)
B.5.1. Statistical results of the interlaboratory test
The following data were obtained from an
international method performance study carried out to
internationally agreed procedures [1] [2].

Year of interlaboratory test 1 997

Number of laboratories 16

Number of samples 6

5. Metot performans karakteristikleri (kesinlik)

5.1. Laboratuvarlararasi analizin istatiksel sonuglari
Asagidaki veriler, uluslararasi kabul gormiis

prosediirler  i¢in  yliriitilen uluslararas1  metot

performans ¢alismasindan elde edilmistir.

Laboratuvarlararasi analiz yil 1997
Laboratuvar sayisi 16
Numune sayis1 6




Samples A B c o E F
Number of laboratories retaimed 11 13 15 16 14 13
after climinating owtliers
Number of outliers (laboratomes) 2 3 — 1 2
Samples A B C o E F
Number of acceptad results n 25 30 12 28 26
Mean wahie (=) % vol 23,81 40,12 40,33 3917 4239 3699
2652 () 43,10 [*)]|45.91 ("] 6331 (*)
Pepeatability standard dewiation | 0.044 0.046 0,027 0.079 0,172 0,144
(5 % wol
Pepeamability relagve stndard | 017 012 0.07 0,19 032 024
deviation (ELSD.) (3%)
Pepeambility limit (1) % wol 012 0,13 0.08 0,22 0,48 040
Beproducibility standard deviaton | 0054 0049 0,083 0.141 0,197 0,205
(Sw) %% waol
Peproducibility relative standard | 021 017 0.21 0.34 045 034
deviation (BLSDk) ()
Peproducibility limit (B) % wol 015 0,19 0.23 040 0.35 058

Sanple Tipes

Frzit liquenr, sphit leval (*).
Brandy, biind duplicates.
Whisky, blind deplicabes.
Grappa; spit kwal {*).
Adquanit; split Jeval (*)
Bum: spit Jeval {*).

NN Y

Numuneler A B C D E F
Sapma gosteren laboratuvarlarin
¢ikarilmasindan sonra kalan 11 13 15 16 14 13
laboratuvar sayisi
Sapma gosteren laboratuvar sayisi 2 3 1 - 1 2
Kabul edilen sonug sayisi 22 26 30 32 28 26
Ortalama deger (X ), (Yohacmen) 23,81 | 40,12 ||40,35 | 39,27 | 42,39 | 56,99
26,52 43,10 | 4591 | 63,31
* * * *
Tekrar edilebilirlik kosullar1 altinda
elde edilen sonuclardan hesaplanan | 0,044 | 0,046 ||0,027 | 0,079 | 0,172 | 0,144
standart sapma (S;) (% hacmen)
Tekrar edilebilirlik kosullar1 altinda
elde edilen sonuglardan hesaplanan | 0,17 | 0,12 || 0,07 | 0,19 | 0,39 | 0,24
nispi standart sapma (RSD,) (%)
Tekrar edilebilirlik sinir1 0,12 0,13 0,08 0,22 0,48 0,40
(%hacmen) (r)
Yeniden tiretilebilirlik kosullar
altinda elde edilen sonuglardan
0,054 | 0,069 ||0,083 | 0,241 | 0,197 | 0,205
hesaplanan standart sapma (Sg)
(%hacmen)
Yeniden tiretilebilirlik kosullar
altinda elde e_dll_en sonuclardan 0,21 0,17 0,21 0,34 0,45 0,34
hesaplanan nispi standart sapma
(RSDR) (%)
Laboratuvarlararas1 yeniden 0,15 0,19 0,23 0,40 0,55 0,58

tiretilebilirlik sinir1 (% hacmen) (R)

Numune turleri

A Meyve likori; split oran1 (*)
B Brendi; kor tekrarlar

C Viski; kor tekrarlar

D Grappa; split oran1 (*)

E Aquavit; split oran1 (*)

F Rom; split orani (*)




METHOD C: DETERMINATION OF REAL
ALCOHOLIC STRENGTH BY VOLUME OF
SPIRIT DRINKS — MEASUREMENT BY
DENSIMETRY USING HYDROSTATIC
BALANCE

Metot C: Distile Alkollii Ickilerin Hacmen Gercek
Alkol Miktarlarimin Belirlenmesi — Hidrostatik
Terazi Kullanilarak Dansimetre ile Ol¢iim

C.1. Principle

The alcoholic strength of spirits can be measured by
densimetry using a hydrostatic balance based on
Archimedes' principle according to which a body
immersed in a liquid receives a vertical upward thrust
from the liquid equal to the weight of liquid displaced.

1. Prensip

Distile alkollii igkilerin alkol miktar1 Arsimet
prensibine (Bir sivinin igine batirilan kiitle, icine
kondugu sivinin agirligina esit miktarda sivinin
yukselmesine sebep olur.) dayanan hidrostatik terazi
kullanilarak dansimetre ile dlgiilebilir.

C.2. Reagents and materials

During the analysis, unless otherwise is stated, use
only reagents of recognised analytical grade and water
of at least grade 3 as defined in 1SO 3696:1987.

C.2.1. Float cleaning solution (sodium hydroxide, 30
% wiv)

To prepare 100 ml, weigh 30 g of sodium hydroxide
and make up to volume using 96 % volume ethanol.

2. Reaktifler

Analizlerde aksi belirtilmedikge, yalnizca
analitik saflikta ¢ozeltiler ve en az TS EN ISO 3696°da
tanimlanan sinif 3 su kullanilir.
- Dansimetre temizleme c¢ozeltisi (sodyum hidroksit,
%30 agirlik/hacim)

100 mL ¢6zelti hazirlamak i¢in; 30 g sodyum
hidroksit tartilir ve hacmen % 96’lik etil alkol ile 100
mL’ye tamamlanir.




C.3. Apparatus and Equipment

Usual laboratory apparatus and in particular the
following:

C.3.1. Single-pan hydrostatic balance with a
sensitivity of 1 mg.

C.3.2. Float with a volume of at least 20 ml, specially
adapted to the balance, suspended with a thread of
diameter not exceeding 0,1 mm.

C.3.3. Measuring cylinder bearing a level mark. The
float must be capable of being contained completely
within the volume of the cylinder located below the
mark; the surface of the liquid may only be penetrated
by the supporting thread. The measuring cylinder must
have an internal diameter at least 6 mm larger than
that of the float.

C.3.4. Thermometer (or temperature-measuring probe)
graduated in degrees and tenths of a degree from 10 to
40 °C, calibrated to 0,05 °C.

C.3.5. Weights, calibrated by a recognised certifying
body.

Note 1: Use of a twin-pan balance is also possible; the
principle is described in Chapter 1 ‘Density and
specific gravity’ of the Annex to Regulation (EEC) No
2676/90 (p. 7).

3. Arag ve gerecgler

Genel olarak kullanilan laboratuvar cihazlar ve
ayrica asagidaki arag gerecler kullanilir:
3.1. Tek kefeli hidrostatik terazi
hassasiyetinde)
3.2. En az 20 mL hacimli dansimetre (teraziye gore ozel
olarak adapte edilmis ve ¢ap1 0,1 mm’yi gecmeyen bir
iple asili)
3.3. Seviye isareti tasiyan bir Ol¢ii  silindiri
(Dansimetrenin, isaretin altina yerlestirilmis silindirin
hacmine tamamen sigabilecek durumda olmasi gerekir.
Ip yardimiyla dansimetre sivinmn igine daldirilir. Olgii
silindirinin i¢ ¢ap1 dansimetrenin ¢apindan en az 6 mm
daha genis olmalidir.)
3.4. Termometre ya da sicaklik dlger sonda (10 °C’den
40 °C’ ye kadar onarli olarak derecelenmis ve 0,05
°C’ye kalibre edilmis)
3.5. Agirliklar (yetkili bir sertifikalandirma kurulusu
tarafindan kalibre edilmis)
Not: OIV analiz metotlarinin “20 °C’ de Yogunluk ve
Ozgiil Agirlik Analizi” baslikli (OIV, analiz metotlart
kilavuzu, 1. Cilt B6lim-11/Tip 1 Metodu, sayfa 20,
2012) metodunda tarif edilen prensip ile iki kefeli terazi
kullanim1 da miimkiindir.

(1 mg olclim

C.4. Procedure

The float and measuring cylinder must be cleaned
between each measurement with distilled water, dried
with soft laboratory paper which does not shed fibres
and rinsed with the solution whose density is to be
determined. Measurements must be made as soon as
the apparatus has reached stability so as to restrict
alcohol loss by evaporation.

4. Tslem

Dansimetre ve 6l¢ii silindiri her 6l¢glim arasinda
distile suyla temizlenmeli, yuamusak kurutma kagidiyla
kurulanmali ve yogunlugu belirlenecek ¢ozeltiyle
calkalanmalidir. Evaporasyon ile alkol kaybini
engellemek icin diizenek stabil duruma geldikten
hemen sonra dl¢limler yapilmalidir.




C.4.1. Calibration of the balance

Although balances usually have an internal calibration
system, the hydrostatic balance must be capable of
calibration with weights checked by an official
certifying body.

4.1. Terazinin kalibrasyonu

Her ne kadar terazilerin genelde i¢ kalibrasyon
sistemleri olsa da, hidrostatik terazilerin yetkili bir
sertifikalandirma kurulusu tarafindan kontrol edilmis
agirliklarla kalibre edilmesi gereklidir.

C.4.2. Calibration of the float

C.4.2.1. Fill the measuring cylinder to the mark with
double-distilled water (or water of equivalent purity,
e.g. microfiltered water with a conductivity of 18,2
MQ/cm) at a temperature between 15 and 25 °C but
preferably at 20 °C.

C.4.2.2. Immerse the float and the thermometer, stir,
read off the density of the liquid from the apparatus
and, if necessary, correct the reading so that it is equal
to that of the water at measurement temperature.

4.2. Dansimetrenin kalibrasyonu

4.2.1. Olcu silindiri, 15 °C — 25 °C arasindaki, ancak
tercihen 20 °C’deki, iki kere distile edilmis suyla (ya da
esit saflikta suyla,18,2 MQ/cm iletkenlige sahip
mikrofiltre edilmis su) isarete kadar doldurulur.

4.2.2. Dansimetre ve termometre daldirilir, karistirilir
ve diizenekten sivinin yogunlugu okunur. Gerekirse
6l¢iim sicakligindaki suyun yogunluguna gore
yogunluk diizeltmesi yapilir.

C.4.3. Control using a water-alcohol solution

C.4.3.1. Fill the measuring cylinder to the mark with a
water-alcohol mixture of known strength at a
temperature between 15 and 25 °C but preferably at 20
°C.

C.4.3.2. Immerse the float and the thermometer, stir,
read off the density of the liquid (or the alcoholic
strength if this is possible) from the apparatus. The
alcoholic strength thus established should be equal to
the previously determined alcoholic strength.

Note 2: This solution of known alcoholic strength can
also be used to calibrate the float instead of double-
distilled water.

4.3. Alkol-su ¢ozeltisi kullanilarak yapilan kontrol
4.3.1. Olgu silindiri, 15 °C - 25 °C arasindaki, ancak
tercihen 20 °C’deki, hacmen alkol miktar1 bilinen alkol-
su karisimu ile isarete kadar doldurulur.

4.3.2. Dansimetre ve termometre daldirilir, karistirilir
ve diizenekten sivinin yogunlugu (ya da miimkiinse
alkol miktar1) okunur. Okunan alkol miktari, daha
onceden bilinen alkol miktarina esit olmalidir.

Not: Dansimetreyi kalibre etmek igin iki kere distile
edilmis su yerine alkol miktar1 bilinen bu ¢ozelti de
kullanilabilir.




C.4.4. Measurement of the density of a distillate (or of
its alcoholic strength if the apparatus allows)

C.4.4.1. Pour the test sample into the measuring
cylinder up to the graduation mark.

C.4.4.2. Immerse the float and the thermometer, stir,
read off the density of the liquid (or the alcoholic
strength if this is possible) from the apparatus. Note
the temperature if the density is measured att °C (p t).
C.4.4.3. Correct p t to 20 using the table of densities
pT for water-alcohol mixtures (Table Il of Annex 1l to
the OIV's Manual of analysis methods (1994), pp. 17-
29).

4.4. Distilatin yogunlugunun (ya da diizenek olanak
sagliyorsa alkol miktarinin) 6l¢iimii

4.4.1. Numune, o0lcu silindirinin derecelendirme
isaretine kadar doldurulur.

4.4.2. Dansimetre ve termometre daldirilir, karistirilir
ve dilizenekten sivinin yogunlugu (ya da miimkiinse
alkol miktar1) okunur. Eger yogunluk t °C’de
oOlculdiyse; p, sicaklik not edilir.

4.4.3. Alkol-su karigimlari i¢in o, yogunluklari tablosu
kullanilarak g,, 20°C’ye diizeltilir (OIV, analiz

metotlar1 kilavuzu, 1. Cilt Ek-11/Tablo-11, sayfa 11,
2012)

C.4.5. Cleaning of float and measuring cylinder
C.4.5.1. Immerse the float in the float cleaning
solution in the measuring cylinder.

C.4.5.2. Allow to soak for one hour spinning the float
periodically.

C.4.5.3. Rinse with copious amounts of tap water
followed by distilled water.

C.4.5.4. Dry with soft laboratory paper which does not
shed fibres.

Carry out this procedure when the float is first used
and then regularly as required.

4.5. Dansimetrenin ve 6lcu silindirinin temizlenmesi
4.5.1. Dansimetre, 6lcu silindirinin igindeki dansimetre
temizleme ¢0zeltisi i¢ine daldirilir.

4.5.2. Bir saat boyunca dansimetre diizenli araliklarla
cevrilerek 1slanmasi saglanir.

4.5.3. Once bol miktarda musluk suyuyla, daha sonra da
distile suyla durulanir.

4.5.4. Kurutma kagidiyla kurulanir. Bu islem,
dansimetrenin ilk kullaniminda ve daha sonra da gerekli
siklikta gergeklestirilir.

C.4.6. Result

Using the density fi 20 calculate the real alcoholic
strength using the alcoholic strength tables identified
below.

The table giving the value of the alcoholic strength by
volume (% vol) at 20 °C as a function of the density at
20 °C of water-alcohol mixtures is the international
table adopted by the International Legal Metrology
Organisation in its Recommendation No 22.

4.6. Sonug

P,y yogunlugu  kullanildiginda,  “Alkol
Tablolar1” yardimiyla gergek alkol miktar1 hesaplanir.

Alkol-su karigimlarinin 20 °C’de yogunlugunun
fonksiyonu olarak 20 °C’de hacmen (% hacmen) alkol
miktarin degerini veren “Alkol Tablolar1”, OIML
tarafindan kabul edilmis olan uluslararasi tablolardir (
OIML 22 no’lu Tavsiye Karari, 1975).




C.5. Method performance characteristics (precision)
C.5.1. Statistical results of the interlaboratory test
The following data were obtained from an
international method performance study carried out to
internationally agreed procedures [1] [2].

Year of interlaboratory test 1 997

Number of laboratories 12

Number of samples 6

5. Metot performans karakteristikleri (kesinlik)

5.1. Laboratuvarlararasi analizin istatiksel sonuglari
Asagidaki  veriler, uluslararast  kabul  gOrmiis
prosediirler i¢in  ylriitilen  uluslararas1  metot
performans ¢alismasindan elde edilmistir.

Laboratuvarlararasi analiz yil1 1997
Laboratuvar sayisi 12
Numune sayist 6




Samples

Number of laboratories retained
afier climinatng outliers

Number of outliers (laborataries)
Number of accepted results
Mean vahe (=) % wol

Bepeatability standard dewiation
(5;) % vl

Bepeamability relagve standard
deviation (BSD) (32)

Bepeatability limit (f) % wol

Beproducibility standard deviation
(5 % wal

Beproducibility relative standard
deviation (BSDy) (3=)

Reproducibility limit (B) % wol

2651 (%)

0.048

019

013
0,060

0.24

017

M
3024

818"

0,084

0.24

0,28
0.118

029

0.33

Sampls s

A Fruit liqueur, sphit Jevel (*).
5 Bmndy, biad duplicates.

C  Whisky, blind deplicabes.
D Goppa; sphit lewal [*).

E  Agquavit; split leval {*).

F Rom: split Jewel {*).

Numuneler A B C D E F
Sapma gosteren laboratuvarlarin
¢ikarilmasindan sonra kalan 12 10 11 12 11 9
laboratuvar sayisi
Sapma gosteren laboratuvar sayisi - 2 1 - 1 2
Kabul edilen sonug sayisi 24 20 22 24 22 18
23,80 | 40,09 ||40,29 | 39,26 | 42,38 | 57,16
Ortalama deger (X ), (% hacmen) | 2651 43,09 | 45,89 | 63,44
* * * *
Tekrar edilebilirlik kosullari altinda
elde edilen sonuclardan hesaplanan | 0,048 | 0,065 ||0,042 | 0,099 | 0,094 | 0,106
standart sapma (S;) (% hacmen)
Tekrar edilebilirlik kosullar1 altinda
elde edilen sonucglardan hesaplanan | 0,19 | 0,16 || 0,10 | 0,24 | 0,21 | 0,18
nispi standart sapma (RSD) (%)
— 5
Tekrar edilebilirlik sinir1 (% 0,13 0,18 0,12 0,28 0,26 0,30
hacmen) (r)
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
0,060 | 0,076 ||0,073 | 0,118 | 0,103 | 0,125
hesaplanan standart sapma (Sg) (%
hacmen)
Yeniden iiretilebilirlik kosullar
altinda elde e_dllfen sonu¢lardan 0,24 0,19 0,18 0,29 0,23 0,21
hesaplanan nispi standart sapma
(RSDr) (%)
Laboratuvarlararas: yeniden 0,17 0,21 020 | 0,33 0,29 0,35

iretilebilirlik sinir1 (% hacmen) (R)

Numune tarleri

A Meyve likorii; split oran1 (*)
B Brendi; kor tekrarlar

C Viski; kor tekrarlar

D Grappa; split oran1 (*)

E Aquavit; split orani (*)

F Rom,; split oran1 (*)




d

Figure 1. Distillation apparatos for measuring the real alcobolic smength by
volume of spimts

1. 1-lire round-bortomed flask with standardised spherical pround-glass joint

1. 20-cm Vigreux rectifying column
3. 10-cm saieht-rimmed West condenser.

4. 40-cm cooling ceil.

Sekil 1. Distile alkolli igkilerin hacmen gergek alkol
miktarinin 6lgiilmesi i¢in kullanilan distilasyon
diizenegi

1. Kiiresel silifli, taban1 yuvarlak bir litrelik balon
2. Vigreux rektifiye kolonu, 20 cm

3. Diiz gergeveli West yogusturucu, 10 cm

4. Geri sogutucu, 40 cm

Il. DETERMINATION OF TOTAL DRY EXTRACT
OF SPIRIT DRINKS BY GRAVIMETRY

Ek-2
GRAVIMETRIK METOTLA TOPLAM KURU
MADDENIN BELIRLENMESI




1. Scope

Regulation (EEC) No 1576/89 provides for this
method only for aquavit for which the dry extract is
limited to 15 g/l.

1. Kapsam _

Bu metot, yalnizca Distile Alkollii Igkiler
Tebligi’nde gecen 15 g/L ile sinirli kuru madde igeren
“akvavit” veya “aquavit”ler i¢in kullanilir.

2. Normative References

ISO 3696:1987: Water for analytical laboratory use —
Specifications and test methods.

3. Definition

The total dry extract or total dry matter includes all
matter that is non- volatile under specified physical
conditions.

2. Tamm
Toplam kuru madde, belirli fiziksel kosullar
altinda ugucu olmayan biitiin maddeleri igerir.
Analizlerde kullanilacak su, TS EN ISO
3696’da tanimlanmustir.

4. Principle

Weighing of the residue left by evaporation of the
spirit on a boiling water bath and drying in a drying
oven.

3. Prensip

Gravimetrik yolla gergeklestirilen bu metodun
prensibi, kaynayan su banyosunda distile alkolll i¢kinin
evaporasyonu ve etiivde kurutulmasi ile ayrilan
kalintilarin tartimina dayanir.

5. Apparatus and Equipment

5.1. Flat-bottomed cylindrical evaporating dish 55 mm
in diameter.

5.2. Boiling water bath.

5.3. 25 ml pipette, class A.

5.4. Drying oven.

5.5. Desiccator.

5.6. Analytical balance accurate to 0,1 mg.

4. Arag ve gerecler

4.1. Silindirik evaporasyon kabi: Diiz tabanli, 55 mm
capina sahip

4.2. Kaynar su banyosu

4.3. Pipet: A smifi 25 mL’lik

4.4. Etiv

4.5. Desikator

4.6. Analitik terazi: 0,1 mg hassasiyetinde

6. Sampling and samples
Samples are stored at room temperature prior to
analysis.

5. Numuneler
Numuneler analiz 6ncesi oda sicakliginda
saklanir.




7. Procedure

7.1. Pipette 25 ml of the spirit containing less than 15
g/l dry matter into a previously weighed flat-bottomed
cylindrical evaporating dish 55 mm in diameter.
During the first hour of evaporation the evaporating
dish is placed on the lid of a boiling water bath so that
the liquid will not boil, as this could lead to losses
through splattering. Leave one more hour directly in
contact with the steam of the boiling water bath.

7.2. Complete the drying by placing the evaporating
dish in a drying oven at 105 °C + 3 °C for two hours.
Allow the evaporating dish to cool in a desiccator and
weigh the evaporating dish and its contents.

6. Islem

6.1. Onceden tartilmis evaporasyon kabina kuru madde
miktar1 15 g/L’den az olan numuneden 25 mL aktarilir.
Evaporasyonun birinci saati sirasinda, sigramalar
nedeniyle  Kkayiplar  olabilecegi  i¢in  sivinin
kaynamamasi i¢in evaporasyon kabi kaynar su
banyosunun kapaginin iizerine yerlestirilir. Bir saat
daha kaynar su banyosunun buhar1 ile dogrudan temasa
birakilir.

6.2. Evaporasyon kab1 daha sonra 105+3 °C’de 2 saat
etuvde tamamen kurutulur. Evaporasyon kab1
desikatorde sogumaya birakilir ve igerigi ile birlikte kap
tartilir.

8. Calculation

The mass of the residue multiplied by 40 is equal to
the dry extract contained in the spirit and it must be
expressed in g/l to one decimal place.

7. Hesaplama

Kalintinin kiitlesi 40 ile ¢arpildiginda, distile
alkollii ickideki kuru madde miktarina esittir ve g/LL
cinsinden tek ondalikli olarak ifade edilir.

9. Method performance characteristics (precision)
9.1. Statistical results of the interlaboratory test

The following data were obtained from an
international method performance study carried out to
internationally agreed procedures [1] [2].

Year of interlaboratory test 1 997

Number of laboratories 10

Number of samples 4

8. Metot performans karakteristikleri (kesinlik)

8.1. Laboratuvarlararasi analizin istatiksel sonuglari
Asagidaki veriler, uluslararasi kabul gormiis

prosediirler  icin  yiiriitiilen  uluslararast  metot

performans c¢alismasindan elde edilmistir.

Laboratuvarlararasi analiz yilr 1997

Laboratuvar sayis1 10

Numune sayisi 4




Samplss A B C D

Number of laboratories retained ty ty B ty
after eliminatng outliers

Number of outliers (laboratones) 1 1 2 —
Number of accepted resalis 18 18 14 18
Mean vahie (=) gl 2.0 a1l 10,0 118

Fepeatabilities standard dewiation | 0.075 0441 0028 0,123
(5 gl

Fepeambiliies relatdve sandard 08 52 03

deviaton (ELSD) (3%)

Repeambiliies limit (1) g1 0z 12 0.l 03

Beproductiblity standard | 0.148 0451 0058 0210
dewviatiom (5,) 21

Beproductibility relative standard 14 53 0.5 12

deviation (BSD) (%)

Reproductibiity mit (B) 21 04 13 02 K]

Samgple s

A Emndy; blind duplicatios.
B Fum: split lewls

C  Goppa: split kewals.

D Aguanit; spiit Jewals.

Numuneler A B C D
Sapma gosteren laboratuvarlarin
¢ikarilmasindan sonra kalan 9 9 8 9
laboratuvar sayisi
Sapma gosteren laboratuvar sayisi 1 1 2 -
Kabul edilen sonug sayisi 18 18 16 18

9,0 91 ||100 | 118

~ —_ 0 ) H H
Ortalama deger (X ), (% hacmen) 78 9.4 111
Tekrar edilebilirlik kosullar1 altinda
elde edilen sonuclardan hesaplanan | 0,075 | 0,441 ||0,028 | 0,123
standart sapma (S;) (% hacmen)
Tekrar edilebilirlik kosullar altinda
elde edilen sonuglardan hesaplanan 0,8 5,2 0,3 11
nispi standart sapma (RSDy) (%)

NI EICE 5

Tekrar edilebilirlik sinir1 (% 0.2 12 01 0.3
hacmen) (r)
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan 0,148 | 0.451 ||0,058 | 0,210
hesaplanan standart sapma (Sg)
(%hacmen)
Yeniden iiretilebilirlik kosullar
altinda elde e_dll_en sonuglardan 16 5.3 0.6 18
hesaplanan nispi standart sapma
(RSDr) (%)
Laboratuvarlar aras1 yeniden 0.4 13 0.2 0.6

iiretilebilirlik sinir1 (% hacmen) (R)

Numune tirleri

A Brendi; kor tekrarlar
B Rom; split orani

C Grappa; split oran1

D Aquavit; split oran

I1l. DETERMINATION OF VOLATILE
SUBSTANCES AND METHANOL OF SPIRIT
DRINKS

I11.1. GENERAL REMARKS

Ek-3

DISTILE ALKOLLU ICKIiLERIN METIiL ALKOL
VE UCUCU BILESIKLERININ BELIRLENMESI




1. Definitions

Regulation (EEC) No 1576/89 sets minimum levels of
volatile compounds other than ethanol and methanol
for a series of spirit drinks (rum, spirits of viticultural
origin, fruit spirits, etc.). For this series of drinks only,
these levels are conventionally considered to be
equivalent to the sum of the concentrations of:

1. volatile acids expressed as acetic acid,;

2. aldehydes expressed as ethanal by the sum of
ethanal (acetaldehyde) and the ethanal fraction
contained in 1,1-diethoxyethane (acetal);

3. the following higher alcohols: propan-1-ol, butan-1-
ol, butan-2-ol, 2- methylpropan-1-ol, assayed by
individual alcohol and 2-methylbutan- 1-ol, and 3-
methylbutan-1-ol assayed as individual alcohol or the
sum of the two;

4. ethyl acetate.

The following are the conventional methods for
measuring volatile compounds:

— the volatile acids by means of volatile acidity,

— the aldehydes (ethanal and acetal), ethyl acetate
and the alcohols by means of gas chromatography
(GPC).

1. Genel hakuamler
1.1. Tanimlar

Distile alkollt ickilerde etil alkol ve metil alkol
disindaki toplam ugucu bilesiklerin minimum miktarlar
Distile Alkollii ickiler Tebligi’nde belirtilmistir. Bu
ickilerde toplam ugucu miktar1 ugucu asitler, aldehitler,
esterler ve  yiksek  alkollerin  miktarlarinin
toplanmasiyla bulunur. Burada;
1) Ucucu asitler; asetik asit cinsinden ifade edilir.
i) Aldehitler; asetaldehit (etanal) ve asetal (1,1-
dietoksietan)’in toplami olarak asetaldehit cinsinden
ifade edilir.
iii)  Yilksek alkoller;  n-propanol,  2-butanol
(sekbitanol), izobiltanol  (2-metil-1-propanol), n-
batanol, aktif amil alkol (2-metil-1-bitanol) ve izoamil
alkol (3-metil-1-biitanol) toplami olarak izobiitanol
cinsinden ifade edilir. Amil alkoller; aktif amil alkol ve
izoamil alkol’lin toplami olarak verilebilir.
iv) Esterler; etil asetat (etiletanoat) ve metil asetatin
toplamu1 olarak etil asetat cinsinden ifade edilir.

Ucucu bilesiklerin analizi i¢in uygulanan
metotlar
a) Ucar asit tayini
b) GC metodu ile aldehit (etanal ve asetal), etil asetat ve
yiksek alkollerin tayini




2. Gas chromatographic analysis of volatile
compounds

Gas chromatographic assays of volatile compounds
other than those set out above may prove particularly
interesting as a means of determining both the origin
of the raw material used in the distillation and the
actual conditions of distillation.

Some spirits contain other volatile components, such
as aromatic compounds, which are characteristic of the
raw materials used to obtain the alcohol, of the aroma
of the spirit drink and of the special features of the
preparation of the spirit. These compounds are
important for evaluating the requirements set out in
Regulation (EEC) No 1576/89.

1.2.Ugucu bilesiklerin GC ile analizi

Yukarida bahsedilenlerin haricindeki diger
ucucu bilesiklerin GC ile c¢alisilmasi, ayni zamanda
distilasyonda kullanilan hammaddenin kaynaginin
belirlenmesinde ve distilasyon kosullarinin
saptanmasinda kullanilabilir.

Bazi distile alkollii ickiler, aromatik bilesikler
gibi diger ugucu bilesikleri i¢erir. Bu aromatik
bilesikler; hazirlanan distile alkollii igkilerin
hazirlanmasinin 6zel sartlari, distile alkollii igkilerin
aromasinin ve alkol eldesinde kullanilan ham maddenin
karakteristigini yansitir. Bu bilesikler, Distile I¢kiler
Alkollii Tebligi’nde belirtilen htikimlerin
degerlendirilmesinde dnemlidir.

I11.2. GAS CHROMATOGRAPHIC
DETERMINATION OF VOLATILE CONGENERS:
ALDEHYDES, HIGHER ALCOHOLS, ETHYL
ACETATE AND METHANOL

2. Aldehitler, yuksek alkoller, etil asetat ve metil
alkoltin GC ile analizi:

1. Scope

This method is suitable for use for the determination
of 1,1-diethoxyethane (acetal), 2-methylbutan-1-ol
(active amyl alcohol), 3-methylbutan-1-ol (isoamyl
alcohol), methanol (methyl alcohol), ethyl ethanoate
(ethyl acetate), butan-1-ol (n-butanol), butan-2-ol (sec-
butanol), 2-methylpropan-1-ol (isobutyl alcohol),
propan-1-ol (n- propanol) and ethanal (acetaldehyde)
in spirit drinks using gas chromatography. The method
uses an internal standard, for example pentan-3-ol.
The concentrations of the analytes are expressed as
grams per 100 litres of absolute alcohol; the alcoholic
strength of the product must be determined prior to
analysis. The spirit drinks that can be analysed using
this method include whisky, brandy, rum, wine spirit,
fruit spirit and grape marc spirit.

2.1. Kapsam

Bu metot, GC ile distile alkolll igkilerde
bulunan aktif amil alkol, izoamil alkol, metil alkol
(metanol), etil asetat, n-biitanol, 2-btanol, izobdtil
alkol, n-propanol ve asetaldehitin belirlenmesi igin
uygundur. Metotta 3-pentanol gibi bir i¢ standart
kullanilir. Analitlerin konsantrasyonu; mutlak alkoliin
(hacmen %100 alkolde) 100 litresinde gram olarak
ifade edilir. Bunun igin numunedeki hacmen alkol
miktarinin 6nceden belirlenmesi gerekir.




2. Normative References

ISO 3696:1987: Water for analytical laboratory use —
Specifications and test methods.

3. Definition

Congeners are volatile substances formed along with
ethanol during fermentation, distillation and
maturation of spirit drinks.

2.2. Tanim

Icerigi olusturan bu maddeler; distile alkolli
ickilerde, fermentasyon, distilasyon ve olgunlastirma
sirasinda  etil alkol ile birlikte olusan ucucu
bilesiklerdir.

Analizlerde kullanilacak su, TS EN ISO
3696°da tanimlanmastir.

4. Principle

Congeners in spirit drinks are determined by direct
injection of the spirit drink, or appropriately diluted
spirit drink, into a gas chromatography (GC) system.
A suitable internal standard is added to the spirit drink
prior to injection. The congeners are separated by
temperature programming on a suitable column and
are detected using a flame ionisation detector (FID).
The concentration of each congener is determined
with respect to the internal standard from response
factors, which are obtained during calibration under
the same chromatographic conditions as those of the
spirit drink analysis.

2.3. Prensip

Distile alkollii igki numunesi GC’ye dogrudan
enjekte edilerek (veya seyreltildikten sonra) ugucu
bilesikler belirlenir. Enjeksiyondan 6nce numune
icerisine uygun bir i¢ standart (6rnegin 3-pentanol)
ilave edilir ve ugucu bilesikler uygun bir kolon ve
sicaklik programiyla birbirinden ayrilir ve alev
iyonlagsma dedektoriinde (FID) tespit edilir. Her bir
ucucu bilesigin konsantrasyonu, analiz edilen distile
alkollii i¢ki ile ayn1 kromatografik kosullarda
kalibrasyonla elde edilen tepki faktorleri de dikkate
aliarak hesaplanir.

5. Reagents and materials

Unless otherwise stated, use only reagents of a purity
greater than 97 %, purchased from an 1SO-accredited
supplier with a certificate of purity, free from other
congeners at test dilution (this may be confirmed by
injection of individual congener standards at the test
dilution using GC conditions as in 6.4) and only water
of at least grade 3 as defined in ISO 3696. Acetal and
acetaldehyde must be stored in the dark at <5 °C, all
other reagents may be stored at room temperature.

2.4. Reaktifler ve materyaller

Aksi belirtilmedikge yalnizca en az % 97
saflikta ¢cozeltiler olmalidir. Asetaldehit ve asetal
buzdolabinda 5 °C’nin altinda karanlikta saklanmalidir.
Diger kimyasal maddeler ise oda sicakliginda
saklanabilir. Tiim ¢6zeltilerin hazirlanmasinda ve GC
analizlerinde ultra saf su (18,2 MQ/cm iletkenlige sahip
mikrofiltre edilmis su) kullanilir.




5.1. Ethanol absolute (CAS 64-17-5).

5.2. Methanol (CAS 67-56-1).

5.3. Propan-1-ol (CAS 71-23-8).

5.4. 2-methylpropan-1-ol (CAS 78-33-1).

5.5. Acceptable internal standards: pentan-3-ol (CAS
584-02-1), pentan-1-ol (CAS 71-41-0), 4-
methylpentan-1-ol (CAS 626-89-1) or methyl
nonanoate (CAS 1731-84-6).

5.6. 2-methylbutan-1-ol (CAS 137-32-6).

5.7. 3-methylbutan-1-ol (CAS 123-51-3).

5.8. Ethyl acetate (CAS 141-78-6).

5.9. Butan-1-ol (CAS 71-36-3).

5.10. Butan-2-ol (CAS 78-92-2).

5.11. Acetaldehyde (CAS 75-07-0).

5.12. Acetal (CAS 105-57-7).

5.13. 40 % v/v ethanol solution

To prepare 400 ml/l ethanol solution pour 400 ml
ethanol (5.1) into a 1- litre volumetric flask, make up
to volume with distilled water and mix.

2.4.1. Mutlak (susuz) etil alkol (CAS 64-17-5)
2.4.2. Metil alkol (CAS 67-56-1)
2.4.3. Propan-1-ol (CAS 71-23-8)
2.4.4. 2-metilpropan-1-ol (CAS 78-33-1)
2.4.5. Uygun i¢ standartlar; pentan-3-ol (CAS 584-02-
1), pentan-1-ol (CAS 71-41-0), 4-metilpentan-1-ol
(CAS 626-89-1) veya metil nonanoat (CAS 1731-84-6)
2.4.6. 2-metilbitan-1-ol (CAS 137-32-6)
2.4.7. 3-metilbitan-1-ol (CAS 123-51-3)
2.4.8. Etil asetat (CAS 141-78-6)
2.4.9. Butan-1-ol (CAS 71-36-3)
2.4.10. Bitan-2-ol (CAS 78-92-2)
2.4.11. Asetaldehit (CAS 75-07-0)
2.4.12. Asetal (CAS 105-57-7)
2.4.13. Hacmen % 40°lik etil alkol ¢ozeltisi (Bundan
sonra sadece “‘etil alkol ¢ozeltisi” olarak ifade
edilecektir.)

1 litrelik balon jojeye 400 mL mutlak etil alkol
aliir. Distile su ile 1 litreye tamamlanir ve karigtirilir.

5.14. Preparation and storage of standard solutions
(procedure used for the validated method).

All standard solutions must be stored at <5 °C and be
prepared freshly on a monthly basis. Masses of
components and solutions should be recorded to the
nearest 0,1 mg.

5.14.1. Standard solution — A

Pipette the following reagents into a 100-ml
volumetric flask, containing approximately 60-ml
ethanol solution (5.13) to minimise component
evaporation, make up to volume with ethanol solution
(5.13) and mix thoroughly. Record the weight of the
flask, each component added and the total final weight
of contents.

2.4.14. Standart ¢ozeltilerin hazirlanmasi ve saklanmasi
(Gegerli kilinmis metot i¢in kullanilan prosediir):

Tim standart ¢ozeltiler buzdolabinda 5 °C’nin
altinda saklanmalidir ve her ay tekrar hazirlanmalidir.
Bilesen ve c¢ozeltilerin kiitleleri, 0,1 mg hassasiyette
kay1t edilmis olmalidir.
2.4.14.1. Standart ¢ozelti - A

100 mL’lik balon joje icerisine, bilesen
evaporasyonunu 6nlemek igin 60 mL etil alkol ¢ozeltisi
ilave edilir ve ilizerine asagidaki reaktiflerden 3’er mL
konulur ve etil alkol ¢ozeltisiyle 100 mL’ye
tamamlanarak iyice karistirilir. Balonun darasi, ilave
edilen her bir bilesigin agirlig1 ve son agirlik kaydedilir.




Compomant Volnma (pd)
Methanal (5.2) 30
Propan-1-ol (3.3) in
2-methylpropan-1-al (5.4) 0
2-methylbutan-1-al (3.6) 0
3-methylbutan-1-al (3.7) in
Ethyl acetate (5.8) 0
Bafan-1-ol (5.9) in
Batan-Z-pl (3.10) 30
Acetaldshyde (5.11) 30
Acetal (3.13) 3.0
Note 1: It is preferable to add acefal and acetaldehyde last in order to

mimimise losses thooogh evaporaton

Bilesen Hacim (mL)
Metil alkol (2.4.2) 3,0
Propan-1-ol (2.4.3) 3,0
2-metilpropan-1-ol (2.4.4) 3,0
2-metilbltan-1-ol (2.4.6) 3,0
3-metilbitan-1-ol (2.4.7) 3,0
Etil asetat (2.4.8) 3,0
Butan-1-ol (2.4.9) 3,0
Butan-2-ol (2.4.10) 3,0
Asetaldehit (2.4.11) 3,0
Asetal (2.4.12) 3,0

Not: Evaporasyonla olusan kayb1 en aza indirmek i¢in,
asetal ve asetaldehit en son ilave edilir.

5.14.2. Standard solution — B

Pipette 3 ml of pentan-3-ol, or other suitable internal
standard, (5.5) into a 100-ml volumetric flask,
containing approximately 80 ml ethanol solution
(5.13), make up to volume with ethanol solution (5.13)
and mix thoroughly.

Record the weight of the flask, the weight of pentan-3-
ol or other internal standard added and the total final
weight of contents.

2.4.14.2. Standart ¢ozelti - B

100 mL balon joje igerisine 80 mL etil alkol
cozeltisi ilave edilir ve Uzerine i¢ standart olarak
kullanilacak 3 mL pentan-3-ol veya baska bir uygun i¢
standart ilave edilir. Etil alkol ¢ozeltisiyle 100 mL’ye
tamamlanir ve iyice karistirilir. Balonun darasi, ilave
edilen pentan-3-ol (veya baska bir i¢ standart)’iin
agirlig ve son agirlik kaydedilir.

5.14.3. Standard solution — C

Pipette 1 ml solution A (5.14.1) and 1 ml solution B
(5.14.2) into a 100- ml volumetric flask containing
approximately 80 ml ethanol solution (5.13), make up
to volume with ethanol solution (5.13) and mix
thoroughly.

Record the weight of the flask, each component added
and the total final weight of contents.

2.4.14.3. Standart ¢ozelti - C

100 mL’lik balona 80 mL etil alkol ¢6zeltisi
alinir ve tizerine 1 mL Standart ¢6zelti — A (2.4.14.1) ve
1 mL Standart ¢ozelti — B (2.4.14.2) ilave edilir. Etil
alkol ¢ozeltisiyle 100 mL’ye tamamlanir ve iyice
karistirilir. Balonun darasi, ilave edilen her ¢dzeltinin
agirligi ve son agirlik kaydedilir.




5.14.4. Standard solution — D

In order to maintain analytical continuity, prepare a
quality control standard using the previously prepared
standard A (5.14.1). Pipette 1 ml solution A (5.14.1)
into a 100-ml volumetric flask containing
approximately 80 ml ethanol solution (5.13), make up
to volume with ethanol solution (5.13) and mix
thoroughly.

Record the weight of the flask, each component added
and the total final weight of contents.

2.4.14.4. Standart ¢Ozelti - D

Analizlerde siirekliligi saglamak i¢in, dnceden
hazirlanmis Standart ¢ézelti — A (2.4.14.1) kullanilarak
bir kalite kontrol standart ¢6zeltisi hazirlanir. 100
mL’lik balona 80 mL etil alkol ¢ozeltisi alinir ve
Uzerine 1 mL Standart ¢ozelti — A’dan ilave edilir. Etil
alkol ¢ozeltisiyle 100 mL’ye tamamlanir ve iyice
karistirilir. Balonun darasi, ilave edilen her bilesenin
agirlhigr ve son agirlik kaydedilir.

5.14.5. Standard solution — E

Pipette 10 ml solution B (5.14.2) into a 100-ml
volumetric flask containing approximately 80 ml
ethanol solution (5.13), make up to volume with
ethanol solution (5.13) and mix thoroughly.

Record the weight of the flask, each component added
and the total final weight of contents.

2.4.14.5. Standart ¢ozelti - E

100 mL’lik balon joje icerisine 80 mL etil alkol
cozeltisi ilave edilir ve tzerine 10 mL Standart ¢ozelti -
B (2.4.14.2) konulur. Etil alkol ¢ozeltisiyle 100 mL’ye
tamamlanir ve iyice karigtirilir. Balonun darasi, ilave
edilen her bilesenin agirlig1 ve son agirlik kaydedilir.

5.14.6. Standard solutions used to check the linearity
of response of FID

Into separate 100-ml volumetric flasks, containing
approximately 80 ml ethanol (5.13), pipette 0, 0,1, 0,5,
1,0, 2,0 ml solution A (5.14.1) and 1 ml solution B
(5.14.2), make up to volume with ethanol solution
(5.13) and mix thoroughly.

Record the weight of the flask, each component added
and the total final weight of contents.

2.4.14.6. FID’1n tepki dogrusalligin1 kontrol etmek igin
kullanilan standart ¢ozeltiler

Bes ayr1 100 mL’lik balona 80 mL etil alkol
cozeltisi ilave edildikten sonra her bir balona 0 - 0,1 -
0,5-1,0 ve 2,0 mL Standart ¢cozelti — A (2.4.14.1) ve 1
mL Standart ¢Ozelti — B (2.4.14.2) ilave edilir. Etil alkol
cozeltisiyle 100 mL’ye tamamlanir ve iyice karistirilir.
Balonun darasi, ilave edilen her bilesenin agirlig1 ve
son agirlik kaydedilir.

5.14.7. QC standard solution

Pipette 9 ml standard solution D (5.14.4) and 1 ml of
standard solution E (5.14.5) into a weighing vessel
and mix thoroughly.

Record the weight of the flask, each component added
and the total final weight of contents.

2.4.14.7. Kalite kontrol standart ¢ozeltisi

Bir tart1 kabi igerisine pipetle Standart ¢ozelti —
D (2.4.14.4)’den 9 mL ve lizerine Standart ¢ézelti — E
(2.4.14.5)’den 1 mL alinir ve iyice karistirilir. Kabin
darasi, ilave edilen her bilesenin agirlig1 ve son agirlik
kaydedilir.




6. Apparatus and equipment

6.1. Apparatus capable of measuring the density and
alcoholic strength.

6.2. Analytical balance, capable of measuring to four
decimal places.

6.3. A temperature programmed gas chromatograph
fitted with a flame ionisation detector and integrator or
other data handling system capable of measuring peak
areas or peak heights.

2.5. Arag ve geregler

2.5.1. Yogunluk ve hacmen alkol miktarin1 Slgmeye
yarayan cihazlar

2.5.2. Analitik terazi (4 ondalikli hassasiyette tartim
yapabilen)

2.5.3. GC-FID’a bagl, firin sicaklig1 programlanabilen,
pik alanini veya ytiksekligini 6l¢ebilen bilgisayar
programina sahip.

6.4. Gas chromatographic column(s), capable of
separating the analytes such that the minimum
resolution between the individual components (other
than 2-methylbutan-1-ol and 3-methylbutan-1-ol) is at
least 1.3.

Note 2: The following columns and GC conditions are
suitable examples:

1. A retention gap 1 m x 0,32 mm i.d. connected to a
CP- WAX 57 CB column 50 m x 0,32 mm i.d. 0,2 um
film thickness (stabilised polyethylene glycol)
followed by a Carbowax 400 column 50 m x 0,32 mm
1.d. 0,2 um film thickness. (Columns are connected
using press-fit connectors.)

Carmer zas and pressurs: Helnmm (135 kPa)

35 *C for 17 min., 35 to
70 °C at 12 *C/min . bold
at 70 °C for 25 min

Cobumn temperahre:

[mjector temperature: 150 =C
Cratector temperars: 250 =C

Imjection volome: 1 pl, split 20 to 100:1

2.5.4. En azindan Madde 1.1.’in (iii) bendinde belirtilen
analitleri (2-metilbutan-1-ol ve 3-metilbutan-1-ol haric)
birbirinden ayirabilen GC kolonu.

Not: Analize uygun bazi 6rnek kolon ve GC kosullari
asagida verilmistir.

1. CP-WAX 57CB kolonuna bagli (50 m uzunluk
ve 0,32 mm i¢ ¢ap ve 0,2 um film kalinligi, polietilen
glikol sabit fazli) 1 m uzunlukta ve 0,32 mm i¢ ¢apinda
bir 6n kolon (gard kolon) ve bu kolona bagli Carbowax
400 kolonu (50 m ve 0,32 mm i¢ ¢ap, 0,2um film
kalinlig1). Kolonlar presle gecirilmis baglayict ile
birbirine baglanir.

Tasiyict gaz ve basing: Helyum (135 kPa)

Kolon sicaklhigi: 35 °C’de 17 dakika, 35 °C’den 70
°C’ye kadar 12 °C/dk artis, 70 °C’de 25 dakika
bekleme.

Enjektor sicakligi: 150 °C

Dedektor sicakligr 250 °C

Enjeksiyon miktari: 1 pL, split 20 den 100:1°e kadar.




2. A retention gap 1 m x 0,32 mm i.d. connected to a
CP- WAX 57 CB column 50 m x 0,32 mm i.d. 0,2 um
film thickness (stabilised polyethylene glycol).
(Retention gap is connected using a press-fit

connector.)

Camer gaz and pressurs:

Colmm temperanre:;

[mjector teInperarurs:
Crateciol t=mperamurs:

I[mjection volume:

Helium (65 kPa)

35 =C for 10 min., 35 to
1105 at 5 *Cmin, 110
to 190 °C at 30 “C/min.,
bold at 190 *C for 2 min.
350 =C

300 =

1 pl, split 55:1

2. CP- WAX 57 CB kolonuna bagli (50 m ve 0,2
um film kalinligina sahip, polietilen glikol sabit fazli)1
m uzunlukta ve 0,32 mm i¢ capta bir 6n kolon. On
kolon presle gecirilmis baglayici ile birbirine baglanir.
Tasiyic1 gaz ve basing: Helyum (65 kPa)

Kolon Sicakligi: 35 °C’de 10 dakika, 35 °C’den 110
°C’ye kadar 5 °C/dk artis, 110 °C’den 190 °C’ye kadar
30 °C/dk artis ve 190 °C’de 2 dakika bekleme.

Enjektor sicaklig: 260 °C

Dedektor sicaklhigi: 300 °C

Enjeksiyon hacmi: 1pL, split 55:1

3. A packed column (5% CW 20M. Carbopak B), 2 m = 2

mm id

Column tenperanire:

Imjector temperature:
Dretector femperaure:

Imjection voloma:

45 °C for 4 min, 65 o
140 *C ar 10 "C/min.,
bold at 140 =*C for 3
min , 140 to 150 °C at 5
“C/min., bold at 150 *C
for 3 min.

&5 °C
200 =C

1 pl

3. Dolgulu kolon ( %5 CW 20M; Carbopak B) (2
m uzunluk ve 2 mm i¢ ¢ap)

Kolon sicaklhigi: 65 °C’de 4 dakika, 65 °C’den 140
°C’ye kadar 10 °C/dk artis, 140 °C’de 5 dakika
bekleme, 140 °C’den 150 °C’ye kadar 5 °C/dk artis, 150
°C’de 3 dakika bekleme.

Enjektor sicakligi: 65 °C

Dedektor sicakligi: 200 °C

Enjeksiyon hacmi: 1pL

7. Sampling and samples.
7.1. Laboratory sample
On receipt, the alcoholic strength of each sample is

measured (6.1).

2.6. Numune
2.6.1. Laboratuvar numunesi:

Analize baglamadan 6nce numunenin hacmen
alkol miktar1 belirlenir (2.5.1).




8. Procedure (used for the validated method)

8.1. Test portion

8.1.1. Weigh an appropriate sealed weighing vessel
and record the weight.

8.1.2. Pipette 9 ml laboratory sample into the vessel
and record the weight (M SAMPLE ).

8.1.3. Add 1 ml of standard solution E (5.14.5) and
record the weight (M IS ).

8.1.4. Shake the test material vigorously (at least 20
inversions). Samples must be stored at less than 5 °C
prior to analysis in order to minimise any volatile
losses.

2.7. Islem

Ugucu maddeler ile g¢alisildigl i¢in dara alma
islemi de dahil olmak iizere her madde ilavesinden
sonra tart1 kabinin kapagi kapali tutulmalidir.
2.7.1. Test kismi
2.7.1.1. Tart1 kab1 darasi belirlenir ve agirlik kaydedilir.
2.7.1.2. Tart1 kab1 igerisine 9 mL numune alinir ve
agirhik kaydedilir Mnpumune)-
2.7.1.3. Uzerine 1 mL Standart ¢ozelti -E (2.4.14.5)’den
eklenir ve agirlik kaydedilir (Mic standart)-
2.7.1.4. Analiz numunesi siddetli bir sekilde karistirilir
(en az 20 kez cevrilir). Numuneler analiz 6ncesi ugucu
kaybin1 minimize etmek i¢in 5 °C’nin altinda
saklanmalidir.

8.2. Blank test

8.2.1. Using a four decimal place balance (6.2), weigh
an appropriate sealed weighing vessel and record the
weight.

8.2.2. Pipette 9 ml 400 ml/I ethanol solution (5.13)
into the vessel and record the weight.

8.2.3. Add 1 ml of standard solution E (5.14.5) and
record the weight.

8.2.4. Shake the test material vigorously (at least 20
inversions). Samples must be stored at less than 5 °C
prior to analysis in order to minimise any volatile
losses.

2.7.2. KOr deneme

2.7.2.1. 4 ondalikli hassasiyete sahip hassas terazi
kullanilarak tartt1 kabinin darast almir ve agirlik
kaydedilir.

2.7.2.2. Tart1 kab1 igerisine 9 mL etil alkol ¢ozeltisi
(2.4.13) alinur ve agirlik kaydedilir.

2.7.2.3. Standart ¢ozelti — E (2.4.14.5)’den 1 mL ilave
edilir ve agirlik kaydedilir.

2.7.2.4. Numune siddetli bir sekilde karistirilir (an az 20
kez c¢evrilir). Numuneler analiz 6ncesi ugucu kaybini
minimize etmek igin 5 °C’nin altinda saklanmalidur.

8.3. Preliminary test

Inject standard solution C (5.14.3) to ensure that all of
the analytes are separated with a minimum resolution
of 1.3 (except 2-methylbutan-1-ol and 3-methylbutan-
1-ol).

2.7.3. On test

Madde 1.1.%1n (iii) bendinde belirtilen tiim
analitlerin (2-metilbitan-1-ol ve 3-metilbitan-1-ol
hari¢) kolonda iyi bir sekilde ayrilmalarini saglamak
icin Standart ¢ozelti — C (2.4.14.3), GC’ye enjekte
edilir.




8.4. Calibration

The calibration should be checked using the following
procedure. Ensure that the response is linear by
successively analysing in triplicate each of the
linearity standard solutions (5.14.6) containing
internal standard (IS). From the integrator peak areas
or peak heights for each injection calculate the ratio R
for each congener and plot a graph of R versus the
concentration ratio of congener to internal standard
(1S), C. A linear plot should be obtained, with a
correlation coefficient of at least 0,99.

Peak an

2 air hieight af 15

Cancentration of

2.7.4. Kalibrasyon

Kalibrasyon asagidaki islemle kontrol edilir:
I¢ standart (IS) igeren dogrusallik standart ¢dzeltilerinin
(2.4.14.6) her biri, 3 tekerriirlii analiz edilerek, dogrusal
tepki saglanir. Her bir enjeksiyonda her bir bilesen igin
elde edilen alan i¢ standardin alanina oranlanarak R
degeri bulunur. Her bir bilesenin konsantrasyonunun i¢
standardin (IS) konsantrasyonuna orani da C olarak
ifade edilir. R ile C arasindaki korelasyon katsayisi en
az 0.99 olmalidir.
R = Bilesenin pik alani/i¢ standardin pik alan
C = Bilesenin konsantrasyonu (pg/g)/l¢ standardin
konsantrasyonu (ug/g)

8.5. Determination

Inject standard solution C (5.14.3) and 2 QC standard
solutions (5.14.7). Follow with unknown samples
(prepared according to 8.1 and 8.2) inserting one QC
standard every 10 samples to ensure analytical
stability. Inject one standard solution C (5.14.3) after
every 5 samples.

2.7.5. Belirleme

Standard ¢ozelti-C’den (2.4.14.3) enjekte edilir
ve iki defa kalite kontrol standart ¢ozeltisinden
(2.4.14.7) enjekte edilir. Ardindan bilinmeyen her 10
numune (2.7.1 ve 2.7.2’ye gore hazirlanan)
enjeksiyonundan sonra bir defa kalite kontrol standart
cozeltisi enjekte edilir. Her 5 numuneden sonra da bir
defa Standart ¢ozelti-C (2.4.14.3) enjekte edilir.

9. Calculation

An automated system of data handling can be used,
provided the data can be checked using the principles
described in the method below.

Measure either peak areas or peak heights for
congener and internal standard peaks.

2.8. Hesaplama

Cihazla yapilan islemlerde otomatik olarak elde
edilen sonuclar asagida prensibi verilen metot ile
kontrol edilebilir. Her bir bilesenin ve i¢ standardin pik
alanlar1 ya da pik yiiksekligi 6l¢iiliir.




9.1. Response factor calculation.

From the chromatogram of the injection of standard
solution C (5.14.3), calculate response factors for each
congener using equation (1).

ke aren or | .'.::E [§ 41 Lo, congener ipg [ ol
11 Re 1€ | .
I I comgene Conc, 15 fpg
whers
Is= Internal Standard
Conc. congensr = concentration of congener in sohtion C (5.14.3)
Conc. IS = conceniration of mternal standard in solotien C

(5.143).

2.8.1. Tepki faktoriiniin hesaplanmasi

Standart ¢ozelti-C’den (2.4.14.3) enjekte edilir
ve her bir bilesenin pik alan1 hesaplanir. Daha sonra her
bir bilesen i¢in asagidaki formiil kullanilarak tepki
faktorii hesaplanir.
Formal (1);
Tepki faktorii (RF)=[ I¢ standardin pik alam ya da
yiiksekligi/Bilesenin pik alam1 ya da yliksekligi] x
[Bilesenin  konsantrasyonu  (pg/g)/lc  Standardin
konsantrasyonu (ug/g)]
Bilesenin konsantrasyonu = C cozeltisindeki (2.4.14.3)
bilesenin konsantrasyonu
I¢ standardin konsantrasyonu = C ¢ozeltisindeki
(2.4.14.3) i¢ standardin konsantrasyonu

9.1.2. Sample analysis
Using equation (2) below, calculate the concentration
of each congener in the samples.

21 Comgemser comeniralions. [jg)g

Peak area or height congener b

Peak ares or height 15
whare:
Moy = weight of sample (2.1.2):
M, = weight of internal standard (B.1.3);
Conc. IS = ;Enﬁeamlrinn of mternal standard in selution E
(5.14.5);
RF = mesponse facior caloulated using equation 1.

2.8.1.1. Numune

Asagidaki formiil kullanilarak numunelerdeki
her bir bilesenin konsantrasyonu hesaplanir.
Formal (2);
Bilesenin konsantrasyonu, (ng/g) = [Bilesenin pik alani
ya da yiiksekligi/i¢ standardin pik alam ya da
yiiksekligi] x [I¢ standardin kitlesi (Mis) (g) /
Numunenin kutlesi (Mnumune) (g)] x I¢ standardin
konsantrasyonu (ug/g) X RF
M numune = numunenin agirhg (2.7.1.2)
M ¢ standart = I¢ standardin agirligi (2.7.1.3)
Ic standardin konsantrasyonu = E ¢ozeltisindeki
(2.4.14.5) i¢ standardin konsantrasyonu
RF = Formiil (1) yardimiyla hesaplanan tepki faktorii




9.1.3. Quality control standard solution analysis
Using equation (3) below, calculate the percentage
recovery of the target value for each congener in the
quality control standards (5.14.7):

concentration of analyte in QU standand
vl LM -._-;:|l|._' i 100
: concentration of nalyie in sohion D

The concentration of the analyte in the QC standard is
calculated using equations (1) and (2) above.

2.8.1.2. Kalite kontrol standart ¢ozeltisinin analizi
Asagidaki formiil kullanilarak kalite kontrol

standart ¢oOzeltisindeki (2.4.14.7) her bir bilesen igin

hedef degerin % geri almasi1 hesaplanir.

Formdal (3);

Kalite kontrol numunesinin % geri almas1 = (Kalite

kontrol standart ¢cozeltisindeki analitin konsantrasyonu /

D cozeltisindeki analitin konsantrasyonu) x 100

Kalite kontrol standart ¢ozeltisindeki analit

konsantrasyonu yukarida belirtilen formiil (1) ve formiil

(2) yardimiyla hesaplanir.

9.2. Final presentation of results
Results are converted from p/g to g per 100 litres
absolute alcohol for samples using equation (4):
41 Concentration in g per T literes absolate alcohol =

oge (ug |0 = pox V0{steengh 0% vol) = 1 000

whers

p = density in kgm’.

Results are quoted to 3 significant figures and a
maximum of one decimal place e.g. 11,4 g per 100 |
absolute alcohol.

2.8.2. Sonuglarin agiklanmasi

Elde edilen sonuglar asagidaki formil (4)
yardimiyla pg/g’ dan g/L mutlak Alkole (mA) ¢evrilir.
Mutlak Alkol = Hacmen %100’liik alkol
Formal (4);
Konsantrasyon (Mutlak alkoliin 100 L ‘sinde g olarak,
g/L mA) = Konsantrasyon (pg/g) x p x 10 / (Hacmen %
alkol miktar1 x 1000)
p = yogunluk (kg/m°)
Sonuglar, ii¢c basamakli ve en fazla tek ondalikli olarak,
g/L mA seklinde verilir. Ornegin, 100 L mutlak alkolde
11,4 g olarak.

10. Quiality assurance and control (used for the
validated method)

Using equation (2) above, calculate the concentration
of each congener in the quality control standard
solutions prepared by following the procedure as in
8.1.1 to 8.1.4. Using equation (3), calculate the
percentage recovery of the target value. If the analysed
results are within + 10 % of their theoretical values for
each congener, analysis may proceed. If not, an
investigation should be made to find the cause of the
inaccuracy and remedial action taken as appropriate.

2.9. Metot validasyonu i¢in kullanilan kalite giivence ve
kontrolii

Formiil (2) kullanilarak, 2.7.1.”deki islemlere
gore hazirlanan kalite kontrol standart ¢ozeltilerindeki
her bir bilesenin konsantrasyonu hesaplanir. Daha sonra
formiil (3) kullanilarak hedef degerin geri almas1
hesaplanir. Eger analiz sonuglari her bilesen i¢in onlarin
beklenen teorik degerlerinden + %10 sapma
sinirindaysa sonuglar kabul edilebilir olarak
degerlendirilir. Aksi takdirde, analizdeki yanlislik tespit
edilir ve duzeltilir.




11. Method performance characteristics (precision)
Statistical results of the interlaboratory test: the
following tables give the values for the following
compounds: ethanal, ethyl acetate, acetal, total
ethanal, methanol, butan-2-ol, propan-1-ol, butan-1-ol,
2-methyl-propan- 1-ol, 2 methyl-butan-1-ol, 3 methyl-
butan-1-ol.

The following data were obtained from an
international method performance study carried out to
internationally agreed procedures.

2.10. Metot performans karakteristikleri (kesinlik)
Laboratuvarlararasi analizin istatistiksel
sonuglari:
Asagidaki tablo etanal, etil asetat, asetal, toplam etanal,
metil alkol, butan-2-ol, propan-1-ol, butan-1-ol, 2-
metil-propan-1-ol, 2-metil-bitan-1-ol, 3-metil-butan-1-
ol’un degerlerini verir.
Asagidaki veriler, uluslararasi kabul gormiis
prosediirler i¢in yiiriitiilen uluslararasi metot
performans ¢alismasindan elde edilmistir.

Year of interlaboratory test 1 997
Number of laboratories 32
Number of samples 5

Analyte ethanal

Laboratuvarlararasi analiz yili 1997

Laboratuvar sayisi 32
Numune sayisi 5
Analit Etanal




Samples A B C D E
Number of laboratories remiped after 28 25 X 7 28
eliminating outliers
Numher of outliars (laboratorias) 2 4 3 E! 2
Samples A B C D E
Mumber of accepted results 56 52 = 54 56
Mean wale (=) pg'e 634 7167 1304 4 i
1BEM™ | 5220
Bepeatability standard dewiation (5.) 33 12 6.8 41 EX
HEE
Repeambility relative standard dewiation 52 15 5.2 58 g0
(EED,) (&)
Bepeatability limit () pg'E a3 i3 191 116 10.1
Reproducibility standard deviation (5) 12 14 n ] ED
HE'E
Reproducibility  relatve standard | 189 184 17, 2 n2
deviation (FSDw) (M)
Reproducibility Limit (F) pg'E 3.5 e 624 19.1 151

Sampk fypss

A Bmnndy, biind duplicate:.
B Eimch: blind doplicates
C  Goppa: blind dupicates
D Whisky: split lovals ()
E Fum: sphit lewsls (*).

Numuneler A B C D E
Sapma gosteren laboratuvarlarin
¢ikarilmasindan sonra kalan 28 26 27 27 28
laboratuvar sayisi
Sapma gosteren laboratuvar sayisi 2 4 3 3 2
Kabul edilen sonug sayisi 56 52 54 54 56
Ortalama deger (X ), Hg/g 634 | 71,6 | 130, 28,6
7 | 4| 384 15202
13,8* *
Tekrar edilebilirlik kosullar1 altinda
elde edilen sonuglardan hesaplanan 33 1,9 6,8 4,1 3,6
standart sapma (S;), ug/g
Tekrar edilebilirlik kosullar1 altinda
elde edilen sonuclardan hesaplanan 5,2 2,6 5,2 15,8 8,9
nispi standart sapma (RSD) (%)
Tekrar edilebilirlik sinir1 (r), pg/g 9,3 53 | 19,1 | 116 | 101
Yeniden tiretilebilirlik kosullar
altinda elde edilen sonuglardan 12 14 22 6,8 8,9
hesaplanan standart sapma (Sgr) ,10/g
Yeniden iiretilebilirlik kosullar
altinda elde e_dll_en sonuglardan 18.9 194 | 17.1 | 262 22.2
hesaplanan nispi standart sapma
(RSD) (%)
Yeniden iiretilebilirlik sinir1 (R), pg/g | 335 | 389 | 624 | 191 | 251

Numune tarleri

A Brendi; kor tekrarlar
B Kirsch; kor tekrarlar
C Grappa; kor tekrarlar
D Viski; split orani (*)
E Rom; split orani (*)




Laboratuvarlararasi analiz yih 1997
Laboratuvar sayisi 32
Numune sayisi 5
Analit Etil asetat
Numuneler A B
Sapma gosteren laboratuvarlarin
¢ikarilmasindan sonra kalan 24 24
Year of meriaboratery fest 1007 laboratuvar sayisi
Haher of laboratones . Sapma gdsteren laboratuvar sayisi 2 2
Number of samples -
Ansive P Kabul edilen sonug sayisi 48 48
Ortalama deger (X ), pg/g 96,8 | 1046
Samples a B c D E
Fumber of labomafories retained after 24 12 15 24 24
eliminating outliers
i:_u_m zmta:im:::mﬁ} ; 4'& :ﬂ ; ; Tekrar edilebilirlik kosullar altinda
T e elde edilen sonuglardan hesaplanan 22 | 15
Mzan walue (%) pEE osg | 1048 | 1203 g:]:..i .i]. standart sapma (Sr) ,ug/g
B 7o
Repeatability standard deviation (5.) 21 15 16 21 1.6 Tekrar edilebilirlik kosullan altinda
HeE elde edilen sonuclardan hesaplanan 2,3 1,4
R(_EEETEJ;IB relative standard deviation | 23 14 1 20 14 nispi Standart Sapma (RSDr) (%)
Repeatsbility limit (f) kg 52 | 7 3 58 7. Tekrar edilebilirlik sinirt (r), pg/g 6,2 | 40,7
Reproducihility standard deviation (S.) | 64 ! 8.3 6.2 7
ne'z Yeniden Uretilebilirlik kosullar
Reproduchhility  relstive  stamdard [ 66 74 6.8 52 6.6 altinda elde edilen sonuglardan 6,4 79
dewiation (5D} (V&)
T o | e | ne . hesaplanan standart sapma (Sgr) ,19/g
Sammple types Yeniden iiretilebilirlik kosullar
A Brandy, blind duplicates. altinda elde edilen sonuglardan
B Eimch; blind duplicates . . 6 6 7 6
C  Gragpa: blind duphicates hesaplanan nispi standart sapma ’ '
E R gl et () (RSDR) (%)
Yeniden Uretilebilirlik sinirt (R), pg/g | 17,9 | 221,9
Numune tarleri
A Brendi; kor tekrarlar
B Kirsch; kor tekrarlar
C Grappa; kor tekrarlar
D Viski; split oran1 (*)
E Rom; split orani (*)




YVear of interlaboratory test
Mumber of laboratories
Number of samples
Analyte

1967

acetal

Samplas

Number of hboratories remined after
eliminating outliers

Number of outliers (laboratories)
Number of accepted results

Mean value (=) pg'g

Repeatability standard dewiation (5)
HgE

Repeatability relative standard deviaton
BED) [*)
Repeatability limit (T) pg'g

Reproducibility standard deviation (5.)
HEE

Beproducibility Telative
deviation (FLSDw) (Fe)

Reproducibility limit (B} pe'z

standard

0

40
35,04

17

34
10,36
880 (%)
0.82

Smple Tpes

Ernndy, blind duplicates.
Eimch; blind duplicates
Grappa: hlind duplicates
Whisky; split levels (¥)
Exm: split kewals ().

TS

Laboratuvarlararasi analiz y1l1
Laboratuvar sayisi

Numune sayist

Analit

1997

5
Asetal

Numuneler

Sapma gosteren laboratuvarlarin
¢ikarilmasindan sonra kalan
laboratuvar sayisi

20

21

Sapma gosteren laboratuvar sayisi

Kabul edilen sonug sayisi

40

42

Ortalama deger (X ), 10/g

35,04

36,46

Tekrar edilebilirlik kosullari altinda
elde edilen sonuclardan hesaplanan
standart sapma (Sy), Hg/g

0,58

0,84

Tekrar edilebilirlik kosullart altinda
elde edilen sonuglardan hesaplanan
nispi standart sapma (RSD) (%)

1,7

2,3

Tekrar edilebilirlik sinir1 (r), 1g/g

1,6

2,4

Yeniden dretilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan standart sapma (Sgr),

Hg/g

4,2

4.4

Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan nispi standart sapma
(RSDr) (%)

12,1

12,0

Yeniden dretilebilirlik sinirt (R),
Hg/g

11,8

12,2

Numune tirleri

A Brendi; kor tekrarlar
B Kirsch; kor tekrarlar
C Grappa; kor tekrarlar
D Viski: split orani (*)




Year of interlaboratory test
Wumber of Lshoratories

Mumber of ;amples

Laboratuvarlararasi analiz y1l1
Laboratuvar sayisi
Numune sayist

1997

Analyte total ethanal

Samgplas A B c D E
Number of laboratories retained afier 23 19 n 21 22
eliminating outliers
Number of outliers (laboratories) 1 2 3 2
Number of accepted results Ll 3B = 41 24
Mean wale (=) pg'E 76,3 B33 1565 454 Ex N

158 (*) | 618 (%

Repeatability standard dewiation (5) 35 13 6.3 14 EX-}
HEE
Repeatability relative standard deviadon 44 15 42 22 7.5
(BED) (%)
Repeatability limit () pp'E a2z 35 183 122 10,0

Sampla A B C D E
Reproducibility standard deviation (5) 13 15 41 9.0
HEE
Reproducibility  relatmve standard | 16,4 17, 154 L7 19,1
deviation (F.SDw) ()
Reproducibility Limit (B) pe'E 52 41.8 §7.4 ] 52

Sample types

A Brandy, biind duplicato:.
B Eimch; blind duplicates
C  Grappa: blind dupBcaien
D Whiky; split levels (*)
E  FBum: split lewals {*).

Analit Toplam etanal

Numuneler A B
Sapma gosteren laboratuvarlarin
¢ikarilmasindan sonra kalan 23 19
laboratuvar sayisi
Sapma gosteren laboratuvar sayisi 1 5
Kabul edilen sonug sayisi 46 38
Ortalama deger (X ), pg/g 76,5 | 853
Tekrar edilebilirlik kosullar1 altinda
elde edilen sonuclardan hesaplanan 3,5 1,3
standart sapma (Sy), Hg/g
Tekrar edilebilirlik kosullar1 altinda
elde edilen sonuclardan hesaplanan 4,6 1,5
nispi standart sapma (RSD) (%)
Tekrar edilebilirlik sinir1 (r), pg/g 9,8 3,5
Yeniden dretilebilirlik kosullar
altinda elde edilen sonuglardan 13 15
hesaplanan standart sapma (Sgr),
Ha/g
Yeniden iiretilebilirlik kosullar
altinda elde e_dllfen sonuglardan 16,4 175
hesaplanan nispi standart sapma
(RSDr) (%)
Yeniden uretilebilirlik sinir1 (R), 352 | 418

Hg/g

Numune tirleri

A Brendi; kor tekrarlar
B Kirsch; kor tekrarlar
C Grappa,; kor tekrarlar
D Viski; split oran1 (*)

E Rom: split orani (*)




Year of interlabomatory test
Wumber of laboratories
MNumber of samples

Analyte

Samplas

Number of laboratories retimed affer
eliminating outliers

Number of outliers (laboratories)
Number of accepted results

Mean vale (=) pgE

Bepeatability standard deviation (5
Hg'E

Repeatability relative standard deviaton
(RED) (%)

Bepeatability limit () pe'E
Reproducibility standard deviation (5]
HEE

Beproducibiliy  relative
dewiation (B30 (¥6)

standard

Beproduciblity limit () pe/g

39

L
(]

50
185
8.9 (%)

Sampk fpss

A Brndy, blind duplicate:.
B Emch; blind duplicaies
C  Grppa: blind dupbcat:
D Whisky, split levals (¥}
E  Bum: splis lewals (%)

Laboratuvarlararasi analiz y1l1
Laboratuvar sayisi
Numune sayist
Analit

1997
32

5
Metil alkol

Numuneler

Sapma gosteren laboratuvarlarin
¢ikarilmasindan sonra kalan
laboratuvar sayisi

26

27

Sapma gosteren laboratuvar sayisi

Kabul edilen sonug sayisi

52

54

Ortalama deger (X ), 10/g

319,8

2245

Tekrar edilebilirlik kosullari altinda
elde edilen sonuclardan hesaplanan
standart sapma (Sy), Hg/g

4.4

27

Tekrar edilebilirlik kosullart altinda
elde edilen sonuglardan hesaplanan
nispi standart sapma (RSD) (%)

1,4

1,2

Tekrar edilebilirlik sinir1 (r), 1g/g

12,3

74,4

Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan standart sapma (Sgr),

Hg/g

13

99

Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan nispi standart sapma
(RSDr) (%)

3,9

4.4

Yeniden iiretilebilirlik sinir1 (R),
Hg/g

35,2

278,3

Numune tirleri

A Brendi; kor tekrarlar
B Kirsch; kor tekrarlar
C Grappa; kor tekrarlar
D Viski: split orani (*)




Year of interlabomtory test 1087

Number of laboratories 32

Wumber of samples e

Amnalyte utan-2-al

Samplss A E C E
Number of laboratories retained a1 a7 4 n
after eliminating outliers
Mumber of outliers (laborataries) 4 3 3
Wumber of accepted resuls 41 k2] 58 4
Mean vale (=) pgE 5,88 250.2 1757 583
1412 (%)

Bepeatability standard dewiaton | 0,40 a2 0.87 0,64
(3 veE
Bepeatability melagve smndard 58 04 32 6.4
deviation (FLSD,) (%)
Bepeatability limit () pg'E 4.1 15 1.2
Reproducibility standard deviation | 0,89 13 E 0.87
(5u) n2'E
Feproducibility relative smndard | 152 5.1 11, 57
deviation (RSO, ()
Beproducibility limit () pe/g 2 55 g9 14

Saple npes

A Brandy: biind duplicates.
B Einch; blind duplicasss
C  Grppa: blind dupbcaizs
E  Fum: split Jewals (*).

Laboratuvarlararasi analiz y1l1

Numune sayisi
Analit

1997
Laboratuvar sayisi 32

Biitan-2-ol

Numuneler

Sapma gosteren laboratuvarlarin
¢ikarilmasindan sonra kalan
laboratuvar sayisi

21

27

Sapma gosteren laboratuvar sayisi

Kabul edilen sonug sayisi

42

54

Ortalama deger (X ), 10/g

5,88

250,2

Tekrar edilebilirlik kosullar1 altinda
elde edilen sonuglardan hesaplanan
standart sapma (Sy), Hg/g

0,40

2,2

Tekrar edilebilirlik kosullari altinda
elde edilen sonuclardan hesaplanan
nispi standart sapma (RSD) (%)

6,8

0,9

Tekrar edilebilirlik sinir1 (r), pg/g

1,1

6,1

Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan standart sapma (Sg),

Ho/g

0,89

13

Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan nispi standart sapma
(RSDr) (%)

15,2

51

Yeniden iiretilebilirlik sinir1 (R),

Hg/g

2,5

355

Numune tirleri

A Brendi; kor tekrarlar
B Kirsch; kor tekrarlar
C Grappa,; kor tekrarlar
E Rom; split orani (*)




Year of interlaboratory test 1987

Wumber of laboratories 32

Mumber of ;amples 5

Amnalyte propan-1-ol

Samplas A B C D E
Number of laboratories retaimed after 28 a7 X e} 28
eliminating outhiers
Numhber of outliars (laboratorias) 2 4 3 2 2
Number of accepted results 58 34 = 58 58
Mean wahe (=) pg'E 26,4 1 159.1 111 177.1
1203 (%) | 2221 (%)
Repeatability standard dewiation (5) 30 12 36 23
HEE
Repeamabiliny relative standard deviadon 34 07 23 09 L&
(BED) %)
Repeatability limit () pp'E B3 68,3 10,0 §4 al
Reproducibility standard deviation (5) 53 150 6.5 2.0 21
HEE
Samples A B C D E

Fepmducibility  relative standard 6.1 41 4.1 ER] 41
devistion (B.SDy) (Fe)
Reproducibility Limit () pe'E 148 407.2 182 52 ny

Sample hpes

A Brandy, blind duplicates.
B  Kimch; blind duplicates
C  Grppa: blind dupbcaia
D Whisky, split lewvels (%)
E  Fum: split lewals {*).

Laboratuvarlararasi analiz y1l1

Numune sayisi 5
Analit Propan-1-ol

1997
Laboratuvar sayisi 32

Numuneler

Sapma gosteren laboratuvarlarin
¢ikarilmasindan sonra kalan
laboratuvar sayisi

29

27

Sapma gosteren laboratuvar sayisi

Kabul edilen sonug sayisi

58

54

Ortalama deger (X ), 10/g

86,4

3541

Tekrar edilebilirlik kosullar1 altinda
elde edilen sonuglardan hesaplanan
standart sapma (Sy), Hg/g

3,0

24

Tekrar edilebilirlik kosullar1 altinda
elde edilen sonuclardan hesaplanan
nispi standart sapma (RSD) (%)

3,4

0,7

Tekrar edilebilirlik sinir1 (r), pg/g

8,3

68,5

Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan standart sapma (Sgr),

Ho/g

5,3

150

Yeniden uretilebilirlik kosullar:
altinda elde edilen sonuglardan
hesaplanan nispi standart sapma
(RSDr) (%)

6,1

4,1

Yeniden iiretilebilirlik sinir1 (R),

Hg/g

14,8

407,2

Numune tirleri

A Brendi; kor tekrarlar
B Kirsch; kor tekrarlar
C Grappa,; kor tekrarlar
D Viski; split oran1 (*)
E Rom: split orani (*)




Year of inferlaboratry test
Wumber of laboratories
Wumber of samples

Analyte

Laboratuvarlararasi analiz y1l1
Laboratuvar sayisi

Numune sayis1 3
Analit Propan-1-ol

1997
32

Numuneler

Sapma gosteren laboratuvarlarin
¢ikarilmasindan sonra kalan
laboratuvar sayisi

20

22

Sapma gosteren laboratuvar sayisi

Kabul edilen sonug sayisi

40

44

Sammples

Ortalama deger (X ), 10/g

3,79

5,57

Number of lboratories retained after
eliminatinz outliers

Number of outliers (Jlaborabaries)
Number of accepted results

Mean vale (=) pg'E

Repeaability standard deviaton (5,)
HEE

Repeatability relative standard dewiation
(BED,) [%=)

Repeatability lmit (r) pg'e

Reproducibility sandard dewiation (5;)
HEE

Feproducibility  relatdve  stondard
deviation (BSD,) (%)

Reproducibility Limit (R} pe'g

Tekrar edilebilirlik kosullar altinda
elde edilen sonuglardan hesaplanan
standart sapma (Sy), Hg/g

0,43

0,20

Tekrar edilebilirlik kosullar1 altinda
elde edilen sonuglardan hesaplanan
nispi standart sapma (RSD) (%)

11,2

3,6

Tekrar edilebilirlik sinir1 (r), pug/g

1,1

0,6

Sample fypas

A  Emandy: bliind duplicate:.
B Einch; blind duplicates
C  Grappa: blind duplicats. (*)

Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan standart sapma (Sgr),

Hg/g

0,59

0,55

Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan nispi standart sapma
(RSDr) (%)

15,7

9,8

Yeniden iiretilebilirlik sinir1 (R),

Hg/g

1,7

1,5

Numune tirleri

A Brendi; kor tekrarlar

B Kirsch; kor tekrarlar

C Grappa; kor tekrarlar (*)




Year of interlaboratory test
Mumber of laboratories

Wumber of samples

Amnalyte 2-methylpropan-1-ol

Samplas A B C D E
Number of labomtories refained after 18 3l 30 el 25
eliminating outliers
Number of oulliers (laboratories) 3 0 1 6
Number of accepted results 56 62 &0 52 50

Samplas A B C o E
Mean vahe (=) pp'E 1742 1.7 185.0 WL 11590

MEB (™) 13387 (%

Repeatability standard dewiation (5) 13 14 L5 LE 0,74
HEE
Fepeatability relative standard deviaton 13 14 13 0.7 0.4
EED [F)
Repeatability limit (T) pg'g G4 45 6.0 50 X
Reproducibility standard deviation (Sw) BO 29 8.7 4.0 6,2
HEE
Feproducibility  melative standard 5.1 8.0 5.2 13 50
deviation (FLSD,) (Fe)
Beproducibility Limit (F) pe's 49 Mp 7.1 159 2

Sample npes

A Brandy: blind duplicates.
B EKinch; blind duplicates
C  Grppa: blind dupbcaa
D Whisky; split levels (¥}
E FRum: split lewals (*)

Laboratuvarlararasi analiz y1l1

Numune sayisi

1997
Laboratuvar sayisi 32

Analit 2-metilpropan-1-ol

Numuneler A B
Sapma gosteren laboratuvarlarin
¢ikarilmasindan sonra kalan 28 31
laboratuvar sayisi
Sapma gosteren laboratuvar sayisi 3 0
Kabul edilen sonug sayist 56 62
Ortalama deger (X ), pg/g 1742 | 111,7
Tekrar edilebilirlik kosullar1 altinda
elde edilen sonuclardan hesaplanan 2,3 1,6
standart sapma (Sy), Hg/g
Tekrar edilebilirlik kosullari altinda
elde edilen sonuglardan hesaplanan 1.3 1,4
nispi standart sapma (RSDy) (%)
Tekrar edilebilirlik sinir1 (r), pg/g 6,4 4,5
Yeniden tiretilebilirlik kosullar
altinda elde edilen sonuglardan 8.9 8.9
hesaplanan standart sapma (Sg), ’ ’
Ha/g
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan

N 51 8,0
hesaplanan nispi standart sapma
(RSDr) (%)
Yeniden iiretilebilirlik sinir1 (R), 24.9 24.9

Hg/g

Numune tirleri

A Brendi; kor tekrarlar
B Kirsch; kor tekrarlar
C Grappa,; kor tekrarlar
D Viski; split oran1 (*)
E Rom: split orani (*)




Year of interlabomatory test
Wumber of laboratories

Mumber of samples

Analyte J-methyl-utan-1-ol

Samples A B C D E
Number of laboratories retained after 25 26 15 27 25
eliminating qutliers
Mumber of outliers (laboratories) E! .| 3 1 2
Mumber of accepted results 50 52 30 54 50
Mean vale (=) p'E 1130 483 216 721 ER]

452 (*) | 615 (%)

Repeatability standard dewiation (5,) a1 15 1.7 13 13
HEE
Fepeatability relative standard deviation 19 il 1.8 EL 43
(BED (%)
Bepeatability lmdt (T) pg'E 5.0 42 4.7 34 6.3
Reproducibility standard deviation (5] T4 £ 6.6 47 43
HEE
Feproducibility  melatve standard 5.6 74 7.2 B1 R
deviation (RLSDy) (%)
Beproducibility Limit (F) pe/E 0.8 10,7 154 133 125

Saple npes

A Brandy; blind duplicate:.
B Emch; blind duplicates
C  Goppa; blind dupiicates
D Whisky; split levals (¥}
E  Fum: split Jewuls ()

Laboratuvarlararasi analiz y1l1 1997
Laboratuvar sayisi 32
Numune sayis1 S)

Analit 3-metil-bitan-1-ol

Numuneler A B
Sapma gosteren laboratuvarlarin
¢ikarilmasindan sonra kalan 25 26
laboratuvar sayisi
Sapma gosteren laboratuvar sayisi 3 2
Kabul edilen sonug sayis1 50 52
Ortalama deger (X ), pg/g 113,0 | 48,3
Tekrar edilebilirlik kosullar1 altinda
elde edilen sonuglardan hesaplanan 2,1 1,5
standart sapma (Sy), Hg/g
Tekrar edilebilirlik kosullar1 altinda
elde edilen sonuclardan hesaplanan 1,9 3,1
nispi standart sapma (RSD) (%)
Tekrar edilebilirlik sinir1 (r), pg/g 6,0 4,2
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan 74 38
hesaplanan standart sapma (Sg), ’ ’
Ha/g
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan

N 6,6 7,9
hesaplanan nispi standart sapma
(RSDr) (%)
Yeniden iiretilebilirlik sinir1 (R), 20,8 107

Hg/g

Numune tirleri

A Brendi; kor tekrarlar
B Kirsch; kor tekrarlar
C Grappa,; kor tekrarlar
D Viski; split oran1 (*)

E Rom: split orani (*)




Laboratuvarlararasi analiz y1l1 1997

Laboratuvar sayisi 32
Numune sayis1 3)
Analit 3-metil-bitan-1-ol
Numuneler A B

Sapma gosteren laboratuvarlarin
¢ikarilmasindan sonra kalan 23 23
laboratuvar sayisi

Sapma gosteren laboratuvar sayisi 5 5
Year of interiaboratory test 1007 Kabul edilen sonug sayis1 46 46
Number of laboratories 32
Number of samgles 5 Ortalama deger (X ), 1o/g 459,4 | 242,7
Amnalyte J-methyl-tutan-1-ol
Samples a B c ] E
}fyat_'ner af ln!:_'mmies. retained  after 13 13 4 27 21
Nente of i (aborars) . ] . . ] Tekrar edilebilirlik kosullari altinda
Number of accepted results " 1 a8 54 elde edilen sonuclardan hesaplanan 5,0 2,4
Mean vahue (%) pgle 4504 | 427 | 2884 141 113 standart sapma (Sr), ug/g
1204 () | 2458 (%
Bepeatshiliy standard deviaion (3] 50 14 34 24 32 .
ve Tekrar edilebilirlik kosullar1 altinda
Repenla'?_'J;‘t}' relative standard deviaden 11 1.0 12 LB 14 elde edllen Sonuglal‘dan hesap|anan l 1 l O
(B5D,) (%) y y
Repeanbility lmit (1) ve'e el B e e nispi standart sapma (RSDy) (%)
Reproducihility standard deviation (5.) | 20.3 13 1 835 67
pe's
Beproducibility Lativ standard 55 52 73 85 189 . 11414
et (RS O Tekrar edilebilirlik smuri (r), pg/g 13,9 6,6
Reproducibility limit () pe'g 34 354 588 18 187
Saple s Yeniden iiretilebilirlik kosullar
2 Pt bt e altinda elde edilen sonuglardan 29,8 13
sy hesaplanan standart sapma (Sg), 10/g

Bam: split levals (*).

Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan nispi standart sapma
(RSDr) (%)

6,5 5,2

Yeniden iiretilebilirlik sinir1 (R), pg/g | 83,4 35,4




111.3. DETERMINATION OF VOLATILE ACIDITY
OF SPIRIT DRINKS

3. Alkollii i¢kilerde ucucu asitligin belirlemesi

1. Scope

The method has been validated in an interlaboratory
study for rum, brandy, marc and fruit spirits, at levels
ranging from 30 mg/l to 641 mg/I.

3.1. Kapsam

Bu metot 30 ile 641 mg/L arasi seviyelerde rom,
konyak, mark ve meyve ickileri i¢in laboratuvarlar arasi
caligmalar ile gecerli kilnmustir.

2. Normative references

ISO 3696: 1987 Water for analytical use —
Specifications and test methods.

3. Definitions

3.1. Volatile acidity is calculated by deducting the
fixed acidity from the total acidity.

3.2. Total acidity is the sum of titratable acidities.

3.3. Fixed acidity is the acidity of the residue left after
evaporating the spirit to dryness.

3.2. Tanimlar

- Analizlerde kullanilacak su, TS EN ISO 3696 (Su -
Analitik Laboratuvarinda Kullanilan - Ozellikler ve
Deney Metotlar1)’da tanimlanmustir.

- Ucucu asitlik, toplam asitlikten sabit asitligin
diisiilmesi suretiyle hesaplanir. Toplam asitlik titre
edilen asitlik toplamidir.

- Sabit asitlik alkollii i¢kinin buharlagsmasindan sonra
kalan kalinti asitligi ifade eder.

4. Principle
The total acidity and fixed acidity are determined by
titration or by potentiometry.

3.3. Prensip
Toplam asitlik ile sabit asitlik titrasyon veya
potansiyometre ile belirlenir.

5. Reagents and materials

During the analysis, unless otherwise stated, use only
reagents of recognised analytical grade and water of at
least grade 3 as defined in ISO 3696:1987.

5.1. 0,01 M sodium hydroxide solution (NaOH)

5.2. Mixed indicator solution:

Weigh 0,1 g of indigo carmine and 0,1 g of phenol
red.

Dissolve in 40 ml water and make up to 100 ml with
ethanol.

3.4. Reaktifler ve materyaller

Analizlerde aksi belirtilmedikge, yalnizca
analitik saflikta ¢oOzeltiler kullanilir.  Analizlerde
kullanilacak su, TS EN ISO 3696’da tanimlanmustir.
3.4.1. 0,01 M sodyum hidroksit ¢ozeltisi (NaOH)
3.4.2. Karisik indikator ¢ozeltisi: Indigo karmin 0,1 g
ve fenol kirmizisi 0,1 g tartilir. 40 mL su i¢inde ¢oziliir
ve etanol ile 100 mL' ye tamamlanir.

6. Apparatus and equipment

Indirect laboratory apparatus, grade A glassware and
the following:

6.1. Water pump

6.2. Rotary evaporator or ultrasonic bath

6.3. Equipment for potentiometric titration (optional).

3.5. Arag ve gerecler

A smift Olgiili cam malzeme ve dolayl
laboratuvar araglart:
3.5.1. Su pompasi
3.5.2. Doner buharlastirict
3.5.3. Potansiyometrik titrasyon i¢in gereg (istege
bagli).




7. Sampling and samples
Samples are stored at room temperature prior to
analysis.

3.6. Numune
Numuneler analiz 6ncesinde oda sicakliginda
muhafaza edilir.

8. Procedure

8.1. Total acidity

8.1.1. Preparation of sample

The spirit is irradiated with ultrasonic (ultrasonication)
or stirred two minutes under a vacuum to rid it of
carbon dioxide if required.

8.1.2. Titration

Pipette 25 ml of the spirit into a 500 ml Erlenmeyer
flask.

Add about 200 ml of cooled boiled distilled water
(prepared fresh daily) and 2-6 drops of the mixed
indicator solution (5.2).

Titrate with the 0,01 M sodium hydroxide solution
(5.1) until the yellow- green colour changes to violet
in the case of colourless spirits, the yellow- brown
colour to red-brown in the case of brown-coloured
spirits respectively.

The titration may also be carried out by potentiometry,
topH 7,5.

Let n 1 ml be the volume of the 0,01 M sodium
hydroxide solution added.

3.7. Islem
3.7.1. Toplam asitlik
3.7.1.1. Numunenin hazirlanmast:

Alkollii icki ultrasonik olarak 1sinlanir ve
gerekirse karbondioksitten kurtulmak icin vakum
altinda iki dakika boyunca karistirilir.
3.7.1.2.Titrasyon:

Pipet yardimiyla 500 mL'lik bir erlenmayer
icine 25 mL alkollii i¢ki alinir. Bunun iizerine yaklasik
200 mL kaynatilmis sogutulmus damitik su (giinlik
taze hazirlanmig) ve kanisik indikator ¢ozeltisinden
(3.4.2) 2-6 damla eklenir. Renksiz alkollii i¢ki sari-yesil
renkten menekse renge, kahverengimsi alkollii icki sari-
kahverengi renkten kirmizi-kahverengi renge doniisene
kadar 0,01 M sodyum hidroksit ¢ozeltisi (3.4.1) ile titre
edilir.

Ayrica titrasyon pH 7,5’e kadar potansiyometrik olarak
yapilabilir.

Titrasyonda harcanan 0,01 M sodyum hidroksit
¢ozeltisi hacminin ny mL’dir.

8.1.3. Calculation

The total acidity (TA) expressed in milliequivalents
per | of spiritisequalto 0,4 xn 1.

The total acidity (TA') expressed in mg of acetic acid
per | of spiritisequalto 24 xn 1.

3.7.1.3. Hesaplama

Damitilmig alkollii ickide toplam asitlik (TA) meq/L
olarak ifade edilip 0,4 x n;’e esittir.

Damitilmis alkollii ickide toplam asitlik (TA) asetik
asit cinsinden mg/L olarak ifade edilip 24 x n;’e esittir.




8.2. Fixed acidity

8.2.1. Preparation of sample

Evaporate 25 ml of the spirit to dryness:

Pipette 25 ml of the spirit into a flat-bottomed
cylindrical evaporating dish 55 mm in diameter.
During the first hour of evaporation the evaporating
dish is placed on the lid of a boiling water bath so that
the liquid will not boil, as this could lead to losses
through splattering.

Complete the drying by placing the evaporating dish
in a drying oven at 105 °C for two hours. Allow the
evaporating dish to cool in a desiccator.

3.7.2. Sabit asitlik
3.7.2.1. Numunenin hazirlanmast:

Pipet yardimiyla bir diiz tabanli, 55 mm ¢apina
sahip silindirik evaporasyon kabi i¢ine 25 mL numune
alinir. Evaporasyonun birinci saati sirasinda, sigramalar
nedeniyle kayiplar olabilecegi i¢in sivinin
kaynamamasi i¢in evaporasyon kabi kaynar su
banyosunun kapaginin iizerine yerlestirilir. Bir saat
daha kaynar su banyosunun buhari ile dogrudan temasa
birakilir. Evaporasyon kab1 daha sonra 105 + 3 °C’de 2
saat etlivde tamamen kurutulur. Evaporasyon kab1
desikatorde sogumaya birakilir.

8.2.2. Titration

Dissolve the residue left after evaporating with cooled
boiled distilled water (prepared fresh daily) and make
up to a volume to circa 100 ml and add 2-6 drops of
the mixed indicator solution (5.2).

Titrate with the 0,01 M sodium hydroxide solution
(5.2).

The titration may also be carried out by potentiometry,
to pH 7,5.

Let n 2 ml be the volume of the 0,01 M sodium
hydroxide solution added.

3.7.2.2. Titrasyon:

Kaynatilmis sogutulmus damitik su (giinliik taze
hazirlanmis) ile evaporasyon sonrasi kalan artik madde
¢oziliir kanisik indikatér c¢ozeltisi (3.4.2) 2-6 damla
eklenir ve yaklagik 100 mL hacme tamamlanir. 0,01 M
sodyum hidroksit ¢ozeltisi (3.4.1) ile titre edilir. Ayrica
titrasyon pH 7,5’e kadar potansiyometrik olarak
yapilabilir.

Titrasyonda harcanan 0,01 M sodyum hidroksit
¢oOzeltisi hacminin n2 mL’dir.

8.2.3. Calculation

The fixed acidity (FA) expressed in milliequivalents
per | of spiritisequal to 0,4 xn 2.

The fixed acidity (FA) expressed in mg of acetic acid
per | of spiritis equal to 24 xn 2 .

3.7.2.3. Hesaplama

Damitilmig alkolli igckide toplam asitlik (FA) meq/L
olarak ifade edilip 0,4 x n;’e esittir.

Damitilmis alkollii igkide toplam asitlik (FA) asetik asit
cinsinden mg/L olarak ifade edilip 24 x n,’e esittir.

9. Calculation of volatile acidity

9.1. Expression in milliequivalents per I:

Let:

TA = total acidity in milliequivalents per |

FA = fixed acidity in milliequivalents per |

Volatile acidity, VA, in milliequivalents per | is equal
to:

TA - FA.

3.8. Ucucu asitligin hesaplanmasi

3.8.1. meqg/L olarak ifade edilmesi halinde:

TA = Toplam asitlik meg/L cinsinden

FA = Sabit asitlik meg/L cinsinden

VA= Ucucu asitlik, meg/L cinsinden VA= TA - FA.




9.2. Expression in mg of acetic acid per I:

Let:

TA'’ = total acidity in mg of acetic acid per |

FA'’ = fixed acidity in mg of acetic acid per |

Volatile acidity, VA, in mg of acetic acid per | is equal
to:

TA'—FA'.

3.8.2. Asetik asit cinsinden mg/L olarak ifade edilmesi
halinde:

TA = Toplam asitlik asetik asit cinsinden mg/L
cinsinden

FA = Sabit asitlik asetik asit cinsinden mg/L cinsinden
VA= Ucucu asitlik, asetik asit cinsinden meg/L
cinsinden VA= TA — FA

9.3, Expression in g of acetic acid per bl of pure 100 % wol. alcohel is equal
CTA'—FA& 10

3 ) 1

where A is the alcohalic soength by vohme of the spirit drink

L]

3.7.2.4. Hacimce % 100 saf alkol(in asetik asit

cinsinden g/hL ifadesi

TA"—FA'
A

esittir.

A: Alkollu ickinin hacmen alkol derecesidir.

x10

10. Method performance characteristics (Precision)
10.1. Statistical results of the interlaboratory test

The following data were obtained from an
international method performance study carried out to
internationally agreed procedures (1) (2).

3.7.3. Metot performans karakteristikleri (kesinlik)
Laboratuvarlararasi analizin istatistiksel

sonugclari:

Asagidaki veriler, uluslararasi kabul gérmiis

prosediirler i¢in yliriitiilen uluslararas1 metot

performans ¢alismasindan elde edilmistir.




Laboratuvarlararasi analiz yil 2000

Laboratuvar sayisi 18
Numune sayis1 6
Numuneler A B

Sapma gosteren laboratuvarlarin
¢ikarilmasindan sonra kalan 16 18
laboratuvar sayisi

Year of interlaboratory test oo
Hiamsber of laboratories = Sapma gosteren laboratuvar sayisi 2
Mumber of samples ]
Kabul edilen sonug sayist 32 36
Samples A B C D E F

Number of lsboratories retamed| 16 | 18 | 18 | 1+ | 18 | 18 Sor (% *
i Emu;‘i:tm rerate Ortalama deger (X ), Mg/g 272(*) 30
Mumber of outliers {labomiomes) 2 4

v F *
Number of accepted resuits 32 | 36 | 35 | 2 | 3 | 38 241(%)
Msar, value(%)(meL) e | w0 | see | a6 | w07 | 4 S—

M1 541 Tekrar edilebilirlik kosullari altinda

L_Réﬁmbﬁn' sandard deviation. = | 80 | 36 | 150 | 37 | 67 | &3 elde edilen sonuclardan hesaplanan 8,0 3,6

standart sapma (S;) g/L,

Samples A B C D E F . 1. 1
— I;m e B e B e T Tekrar edilebilirlik kosullar1 altinda
o By (g 3| R a8 8082 AT elde edilen sonuglardan hesaplanan 3,1 11,8
Repestabilicy limet. r (me) wolw | e | w | e | » nispi standart sapma (RSD,) (%)
Reproducibility standard deviation. | 85 | 84 | 250 | 455 | 134 | 24
» () Tekrar edilebilirlik sinir (r), g/L 23 10
Reproducibility relative smndwd | 33 [ 278 | 41 | 98 | 125 | S50
deviation, RSDx (%) : _
Reproducibility limit. R {me/]) w | m el sl u| e Yeniden iiretilebilirlik kosullar1
altinda elde edilen sonuglardan 8,5 8,4

Sampla typas:
& Fom apt, s o hesaplanan standart sapma (Sg), o/L
B Fum I; blind doplicaios . o . 1. q-

L Yeniden tiretilebilirlik kosullar
o mmmemEe Itinda elde edilen sonuglardan
D Shivovie; blind duplicens altinda © . ue 3,3 27,8
£ By blind dticans hesaplanan nispi standart sapma
F  Marc spit; hlind dephicatus. (RSDR) (%)
(1) Protocol for the design. conduct and interprefation of method- _ - —

performance stuctes. Homi, W. (1993) Pure and Agpiiad Chem Yeniden iiretilebilirlik sinir1 (R), o 23

(3) Harwitz, W. (1982) dnajytical Chemiztry, 54, 67A-T64. g/L

Numune tarleri
A Plum (Erik) igkisi; split oran1 (*)
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V. ANETHOLE. GAS CHROMATOGRAPHIC
DETERMINATION OF TRANS-ANETHOLE IN
SPIRIT DRINKS

Ek-4
DISTILE ALKOLLU ICKILERDE TRANS-
ANETOL’UN GAZ KROMATOGRAFiISI iLE
BELIiRLENMESI

1. Scope

This method is suitable for the determination of trans-
anethole in aniseed-flavoured spirit drinks using
capillary gas chromatography.

1. Kapsam

Bu metot kapiler GC kullanilarak anason
aromal1 distile alkolli igkilerdeki trans-anetoliin
belirlenmesi i¢in kullanilir.

2. Normative references
ISO 3696: 1987 Water for analytical laboratory use —
Specifications and test methods.

3. Principle

The trans-anethole concentration of the spirit is
determined by gas chromatography (GC). The same
quantity of an internal standard, e.g. 4- allylanisole
(estragole) when estragole is not naturally present in
the sample, is added to the test sample and to a trans-
anethole reference solution of known concentration,
both of which are then diluted with a 45 % ethanol
solution and injected directly into the GC system. An
extraction is necessary before sample preparation and
analysis for liqueurs that contain large amounts of
sugars.

2. Prensip

Y uksek alkollii ickilerdeki trans-anetol
konsantrasyonu, GC yardimiyla belirlenir. Esit
miktarda bir i¢ standart [6rnegin, numunede dogal
olarak estragol bulunmuyorsa 4-allilanisol (estragol)],
analiz edilecek numuneye ve konsantrasyonu bilinen
referans trans-anetol ¢ozeltisine eklenerek % 45°lik etil
alkol ¢ozeltisiyle seyreltildikten sonra GC sistemine
dogrudan enjekte edilir. Yiiksek miktarlarda seker
igeren likor numunelerinin hazirlanmasi ve analizinden
once dogrudan ekstraksiyon gereklidir.

4. Reagents and materials

During the analysis, use only reagents of a purity of at
least 98 %. Water of at least grade 3 as defined by 1SO
3696 should be used.

Reference chemicals should be stored cold (at 4 o C),
away from light, in aluminium containers or in tinted
(amber) glass reagent bottles. The stoppers should
preferably be fitted with an aluminium seal. Trans-
anethole will need to be ‘thawed’ from its crystalline
state before use, but in this case its temperature should
never exceed 350 C.

3. Reaktifler ve materyaller

Analiz esnasinda yalnizca en az %98 saflikta
reaktifler ve en az TS EN ISO 3696°’da tanimlanan siif
3 su kullanilir.

Referans kimyasallar sogukta (4 °C), 1s1ktan
uzakta, aluminyum kaplarda veya amber renkli cam
reaktif sigselerinde saklanmalidir. Aliiminyum sizdirmaz
conta yerlestirilmis kapaklar tercih edilmelidir.
Kullanmadan 6dnce trans-anetollin kristal halinden
sitilarak eritilmesi gerekir, fakat bu durumda sicaklik
kesinlikle 35 °C’ yi gegmemelidir.




4.1. Ethanol 96 % vol. (CAS 64-17-5)

4.2. 1-methoxy-4-(1-propenyl) benzene; (trans-
anethole) (CAS 4180-23-8)

4.3. 4-allylanisole, (estragole) (CAS 140-67-0),
suggested internal standard (IS)

4.4. Ethanol 45 % vol.

Add 560 g of distilled water to 378 g of ethanol 96 %
vol.

3.1. Hacmen %96’lik etil alkol (CAS 64-17-5)
3.2.  1-metoksi-4-(1-propenil)-benzen; (trans-anetol)
(CAS 4180-23-8)
3.3. 4-allilanisol (estragol); i¢ standart olarak kullanilir.
(CAS 140-67-0)
3.4. Hacmen %45°lik etil alkol

Hacmen %96°l1ik etil alkoliin 378 g’ina 560 g
distile su eklenir.

4.5. Preparation of standard solutions

All standard solutions should be stored at room
temperature (15 to 35 o C) away from light in
aluminium containers or in tinted (amber) glass
reagent bottles. The stopper should preferably be fitted
with an aluminium seal.

Trans-anethole and 4-allylanisole are practically
insoluble in water, and it is therefore necessary to
dissolve the trans-anethole and 4-allylanisole in some
96 % ethanol (4.1) before the addition of 45 % ethanol
(4.4).

The stock solutions must be freshly prepared each
week.

3.5. Standart ¢6zeltilerin hazirlanmasi

Tiim standart ¢ozeltiler oda sicakliginda (15-35
°C), 1siktan uzakta, aliiminyum kaplarda veya amber
renkli cam  reaktif siselerinde  saklanmalidir.
Aliminyum sizdirmaz conta yerlestirilmis kapaklar
kullanilmalidar.

Trans-anetol ve 4-allilanisol pratikte suda
¢oziinmez ve bu nedenle hacmen %45°lik etil alkol
(3.4) eklemeden once; bir miktar hacmen %96’lik etil
alkol (3.1) icerisinde ¢ozilmesi gerekir.

Stok ¢ozeltiler her hafta yeniden
hazirlanmalidir.

4.5.1. Standard solution A

Stock solution of trans-anethole (concentration: 2 g/l)
Weigh 40 mg of trans-anethole (4.2) in a 20 ml
volumetric flask (or 400 mg in 200 ml, etc.). Add
some 96 % ethanol (4.1) and make up to volume with
45 % vol. ethanol (4.4), mix thoroughly.

3.5.1. Standart ¢ozelti A
Trans-anetoliin stok ¢oOzeltisi (konsantrasyon 2

g/L)

20 mL hacimli balon jojeye 40 mg trans-anetol
(3.2) aktarilir (ya da 200 mL hacimli balon jojeye 400
mg), bir miktar hacmen %96’lik etil alkol (3.1) ilave
edilir ve hacmen %45°1ik etil alkol (3.4) ile 20 mL’ye
tamamlanarak iyice karistirilir.

4.5.2. Internal standard solution B

Stock solution of internal standard, e.g. estragole
(concentration: 2 g/l)

Weigh 40 mg of estragole (4.3) in a 20 ml volumetric
flask (400 mg in 200 ml etc.). Add some 96 % vol.
ethanol (4.1) make up to volume with 45 % vol.
ethanol (4.4), mix thoroughly.

3.5.2. I¢ standart ¢ozeltisi B

Ic standart stok c¢ozeltisi, Ornegin estragol
(konsantrasyon 2 g/L)

20 mL hacimli balon jojeye 40 mg estragol (3.3)
aktarilir (ya da 200 mL hacimli balon jojeye 400 mg),
bir miktar hacmen %96°11k etil alkol (3.1) ilave edilir ve
hacmen %45°lik etil alkol (3.4) ile 20 mL’ye
tamamlanarak iyice karistirilir.




4.5.3. Solutions used to check the linearity response of
the flame ionisation detector (FID)

The linearity response of the FID must be checked for
the analysis taking into account a range of
concentrations of trans-anethole in spirits from 0 g/l
up to 2.5 g/l. In the procedure of analysis, the
unknown samples of spirits to be analysed are diluted
10 times (8.3). For the conditions of the analysis
described in the method, stock solutions
corresponding to concentrations of 0, 0,05, 0,1, 0,15,
0,2, and 0,25 g/l of trans-anethole in the sample to be
analysed are prepared as follows: take 0,5, 1, 1,5, 2,
and 2,5 ml of stock solution A (4.5.1) and pipette in
separate 20 ml volumetric flasks; pipette into each
flask 2 ml of internal standard solution B (4.5.2) and
make up to volume with 45 % vol. ethanol (4.4), mix
thoroughly.

The blank solutions (8.4) is used as the 0 g/l solution.

3.5.3. FID dogrusallik tepkisini kontrol etmek icin
kullanilan ¢ozeltiler

FID dogrusallik tepkisi, yiiksek alkollil i¢kilerde
bulunan trans-anetolin 0 ile 2,5 g/L araligindaki
konsantrasyonlar1 dikkate alinarak kontrol edilir.

Analiz isleminde, analiz edilecek olan yiiksek
alkollt ickilerin  bilinmeyen numuneleri 10 kat
seyreltilir (7.3). Metotta tanimlanan analiz kosullar1
icin, analiz edilecek numunedeki trans-anetol(in O - 0,05
-01-0,15-0,2 ve 0,25 g/ konsantrasyonlarina es
deger stok ¢ozeltileri su sekilde hazirlanir:

Stok ¢ozelti A’dan (3.5.1) 0,5-1-15-2ve 25 mL
alimir ve 20 mL’lik balon jojeler igerisine aktarilir.
Sonra her bir balon jojeye 2 mL i¢ standart ¢ozelti
B’den (3.5.2) eklenir ve hacmen %45°lik etil alkol (3.4)
ile 20 mL’ye tamamlanarak iyice karigtirilir.

Kor ¢ozeltisi (7.4), 0 g/L ¢ozelti olarak kullanilir.

4.5.4. Standard solution C

Take 2 ml of standard solution A (4.5.1) and pipette
into a 20 ml volumetric flask, then add 2 ml of internal
standard solution B (4.5.2) and make up to volume
with 45 % vol. ethanol (4.4), mix thoroughly.

3.5.4. Standart ¢ozelti C

Standart ¢ozelti A’dan (3.5.1) 2 mL alinir ve 20
mL’lik balon jojeye aktarilir, sonra 2 mL i¢ standart
cozeltisi B’den (3.5.2) eklenir ve hacmen %45’lik etil
alkol (3.4) ile 20 mL’ye tamamlanir, iyice karistirilir.

5. Apparatus and equipment

5.1. A capillary gas chromatograph fitted with a flame
ionisation detector (FID) and integrator or other data
handling system capable of measuring peak heights or
areas, and with an automatic sampler or the necessary
equipment for manual sample injection.

4. Arag ve gerecler

4.1. FID’a bagl kapiler GC, piklerin alanini ve
yiiksekligini dlgebilen bilgisayar programi ya da veri
isleme sistemi ve bir otomatik 6rnekleyici veya manuel
numune enjeksiyonu icin gerekli aletler.




5.2. Split/splitless injector

5.3. Capillary column, for example:

Length: 50 m

Internal diameter: 0,32 mm

Film thickness: 0,2 um

Stationary phase: FFAP — modified TPA
polyethylene glycol cross- linked porous polymer.
5.4. Common laboratory equipment: A grade
volumetric glassware, analytical balance (precision:
0,1 mg).

I+

4.2. Split/splitless enjektor
4.3. Kapiler kolon, drnegin:

Uzunluk 50 m, i¢ ¢ap: 0,32 mm, film kalinlig1:
0,2 pm, sabit faz: FFAP-por6z polimere ¢apraz bagh
modifiye TPA polietilen glikol.
4.4. Genel laboratuvar geregleri: A sinifi 6lgiilii cam
kap/A smifi dereceli 6l¢ii silindiri, analitik terazi (+ 0,1
mg hassasiyette)

6. Chromatography conditions

The column type and dimensions, and the GC
conditions, should be such that anethole and the
internal standard are separated from each other and
from any interfering substances. Typical conditions
for the column given as an example in 5.3 are:

5. Kromatografi kosullari

Kolon tipi ve boyutlar1 ve GC kosullari, anetol
ve i¢ standardin birbirlerinden ve diger karisan
maddelerden en iyi sekilde ayrilmasina olanak
saglayacak Ozellikte olmalidir. Madde 4.3°te 6rnek
olarak verilen kolon i¢in tipik kosullar asagida
verilmigtir:

6.1. Carrier gas: analytical helium

6.2. Flow rate: 2 ml/min

6.3. Injector temperature: 250 0 C

6.4. Detector temperature: 250 0 C

6.5. Oven temperature conditions: isothermal, 180 o
C, run time 10 minutes

6.6. Injection volume: 1 pl, split 1:40.

5.1. Tastyici gaz: Analitik helyum

5.2. Akis hizi: 2 mL/dk

5.3. Enjeksiyon sicakligt: 250 °C

5.4. Dedektor sicaklhigi: 250 °C

5.5. Firin sicaklik kosullar1: izotermal, 10 dakikada 180
°C’ye erisebilen

5.6. Enjeksiyon hacmi: 1puL, split orani 1:40

7. Samples
Samples should be stored at room temperature, away
from light and cold.

6. Numuneler

Numuneler oda sicakliginda, cam kaplarda,
giines 15181indan uzakta (miimkiinse karanlikta sogukta)
saklanmalidir.




8. Procedure

8.1. Sample screening for estragole

To ensure that there is no estragole naturally present in
the sample, a blank analysis should be carried out
without the addition of any internal standard. If
estragole is naturally present then another internal
standard must be chosen (for instance menthol).
Pipette 2 ml sample into a 20 ml volumetric flask and
make up to volume with 45 % vol. ethanol (4.4), mix
thoroughly.

7. Islem

7.1. Estragol i¢in numune taramasi

- Numunede dogal olarak estragol bulunmadigindan
emin olmak icin, i¢ standart eklenmeden bir kor analiz
gerceklestirilir. Eger dogal olarak estragol bulunuyorsa
o zaman farkli bir i¢ standart se¢ilmelidir (6rnegin
mentol).

- 20 mL’lik balon jojeye 2 mL numune pipetle aktarilir
ve hacmen %45’lik etil alkol (3.4) ile 20 mL’ye
tamamlanir ve iyice karigtirilir.

8.2. Preparation of unknown samples

Pipette 2 ml sample into a 20 ml volumetric flask then
add 2 ml of internal standard solution B (4.5.2) and
make up to volume with 45 % vol. ethanol (4.4), mix
thoroughly.

7.2. Bilinmeyen numunelerin hazirlanmasi

- 20 mL’lik balon jojeye 2 mL numune pipetle aktarilir.
Sonra i¢ standart ¢ozeltisi B (3.5.2)’den 2 mL ilave
edilir ve hacmen %45°1ik etil alkol (3.4) ile 20 mL’ye
tamamlanarak iyice karigtirilir.

8.3. Blank

Pipette 2 ml of internal standard solution B (4.5.2) into
a 20 ml volumetric flask and make up to volume with
45 % vol. ethanol (4.4), mix thoroughly.

7.3. Kor

- 20 mL’lik balon jojeye i¢ standart ¢ozeltisi B
(3.5.2)’den 2 mL pipetle aktarilir ve hacmen %45°lik
etil alkol (3.4) ile 20 mL’ye tamamlanir ve iyice
karistirilir.

8.4. Linearity test

Prior to the commencement of the analysis the
linearity of the response of the FID should be checked
by successively analysing in triplicate each of the
linearity standard solutions (4.5.3).

From the integrator peak areas or peak heights for
each injection plot a graph of their mother solution
concentration in g/l versus the ratio R for each.

R = trans-anethole peak height or area divided by the
estragole peak height or area.

A linear plot should be obtained.

7.4. Dogrusallik testi

- Analize baslamadan once FID tepki dogrusalligi,
dogrusallik standart ¢ozeltilerinin (3.5.3) her birinin ii¢
kez bagariyla analiz edilmesiyle kontrol edilmelidir.

- Her enjeksiyon igin, bilgisayar programinin pik
alanlar1 ve yiiksekliklerinden; her biri i¢in R oranina
karsilik, onlarin ana ¢ozeltilerinin g/ olarak
konsantrasyonunun grafigi ¢izilir.

R = Estragol pik yiiksekligi veya alani ile boliinen
trans-anetol pik yiiksekligi veya alani.

Dogrusal bir egri elde edilmelidir.




8.5. Determination

Inject the blank solution (8.3), followed by standard
solution C (4.5.4), followed by one of the linearity
standards (4.5.3) which will act as a quality control
sample (this may be chosen with reference to the
probable concentration of trans-anethole in the
unknown), followed by five unknowns (8.2); insert a
linearity (quality control) sample after every five
unknown samples, to ensure analytical stability.

7.5. Belirleme

Kor c¢ozelti (7.3) enjekte edilir. Sonra standart
cozelti C (3.5.4) enjekte edilir ve bunu kalite kontrol
numunesi olarak (Bu numune bilinmeyen numunedeki
trans-anetoliin muhtemel konsantrasyonunun referansi
ile secilebilir.) hareket eden dogrusallik standart
cozeltilerinin birisi (3.5.3) ve 5 tane bilinmeyen
numune (7.2) takip eder. Her bilinmeyen numuneden
sonra analitik kararlilig1 saptamak i¢in bir dogrusallik
(kalite kontrol) numunesi enjekte edilir.

9. Calculation of response factor

Measure either peak areas (using an integrator or other
data system) or peak heights (manual integration) for
trans-anethole and internal standard peaks.

8. Tepki faktoriiniin hesaplanmasi

Trans-anetol ve i¢ standart pikleri icin; pik
alanlar1 (bilgisayar sistemi ya da baska bir veri sistemi
kullanarak) ya da pik yukseklikleri (manuel
integrasyon) olguldr.

01,  Respmnse factor (FF)) caloulation
The response factar is caloulaed as follows

FFi= (i area ar heizht i | « (area or beight is/C is )

where:

C iz the coocentration of Tans-apethole in the standard
solution A (451)

Ca is the concenmation of mternal smndard in the standard
solution B (4.3.1)

arsa, 15 the area (or height) of the Tans-apsthole peak

area, the area (or height) of the infernal standard peak

FF, &5 caloolated from the five samples of salution C (4.5.4).

8.1. Tepki faktorl (RF;) hesaplama
Tepki faktorii su sekilde hesaplanir:
RF; =( Ci/alan; ya da yiksekliki ) x (alanjs ya da
yukseklikis /Cis )
Burada,

Ci: Standart ¢ozelti A (3.5.1) icerisindeki trans-anetoliin
konsantrasyonu
Cis: I¢ standart ¢ozeltisi B (3.5.2) igerisindeki ig
standardin konsantrasyonu

Alan;: Trans-anetol pikinin alani (ya da yiiksekligi)
Alans: I¢ standart pikinin alani (ya da yiiksekligi)n
ifade eder.

RF;, standart ¢6zelti C’nin (3.5.4) 5 numunesinden
hesaplanir.

9.2. Analysis of the linearity response test solutions
Inject the linearity response test solutions (4.5.3).
9.3. Analysis of the sample

Inject the unknown sample solution (8.2).

8.2. Test ¢ozeltilerinin dogrusallik tepkisinin analizi
Dogrusallik tepki test ¢ozeltileri (3.5.3) enjekte
edilir.
8.3. Numunenin analizi
Bilinmeyen numune ¢ozeltisi enjekte edilir.




10. Calcalation of results

The fornmla for the calculation of the concentration of Tans-anethole is
the following:
ci=C5E + (area or height i /area or heightiz ) « BFi

where:

g is the unknown ans-apethele concenmation

C. is the concenmation of intermal standard in the
unknown (4.5.3)

Area ar height is the area o1 height of the trans-anethale peak

Arsa ar height, the area or heighi of the mtemal standard peak

RF is the response coefficient (calculated as m 9.1)

The mmns-apethole concentrafion & expressed as grams per lire. to one
decimal place.

9. Sonuglarin hesaplanmasi

Trans-anetol konsantrasyonunun hesaplamasi
i¢in kullanilan formiil su sekildedir:
Ci= Cis x (alan; ya da yukseklik; / alanis ya da
yukseklikis) X RF;
Ci: Bilinmeyen trans-anetol konsantrasyonu
Cis: Bilinmeyen ¢ozelti (3.5.2) icerisindeki i¢ standardin
konsantrasyonu
Alan; ya da yukseklik;: Trans-anetol pikinin alan1 ya da
yiitksekligi
Alan;s ya da yilkseklikis: I¢ standart pikinin alan1 ya da
yiiksekligi
RFi:Tepki faktorti (8.1’deki gibi hesaplanir)
Trans-anetol konsantrasyonu, g/L seklinde tek ondalikl
olarak verilir.

11. Quality assurance and control

The chromatograms should be such that anethole and
the internal standard are separated from each other and
from any interfering substances. The RF i value is
calculated from the results for the five injections of
solution C (4.5.4). If the coefficient of variation (CV
% = (standard deviation/mean)*100)) is within plus or
minus 1 %, the RF i average value is acceptable.

The calculation above should be used to calculate the
concentration of trans-anethole in the sample selected
for the quality control from the linearity control
solutions (4.5.3).

If the mean calculated results from analysis of the
linearity solution selected for internal quality control
sample (IQC) are within plus or minus 2,5 % of their
theoretical value, then the results for the unknown
samples can be accepted.

10. Kalite gtivence ve kontroli

Kromatogramlar anetol ve i¢ standardin
birbirlerinden ve diger karisan maddelerden en iyi
sekilde ayrilmasina olanak saglayacak nitelikte
olmalidir.

RF; degeri, ¢ozelti C’nin (3.5.4) 5 enjeksiyon
tekrarindan hesaplanir. Eger varyasyon katsayist [%CV
= (standart sapma/ortalama)x100] + %1 ise, RF;
ortalama degeri kabul edilebilir.

Yukaridaki hesaplama, dogrusallik kontrol
cozeltilerinden (3.5.3) kalite kontrol i¢in secilmis
numunedeki trans-anetol konsantrasyonunun
hesaplanmasi i¢in kullanilir.

I¢ kalite kontrol numunesi igin segilmis dogrusallik
¢ozeltisinin analiz sonuglarindan hesaplanan ortalama;
teorik degerlerinin + %2,5’u ise, bilinmeyen
numunelerin sonuglar1 kabul edilebilir olarak
degerlendirilir.




12. Treatment of spirits sample containing large
amount of sugar and of liqueur sample prior to GC
analysis

Extraction of alcohol from spirit drink containing a
large amount of sugar, in order to be able to determine
the trans-anethole concentration using capillary gas
chromatography.

11. GC analizinden 6nce likdr numunelerinin ve
yiiksek miktarlarda seker iceren yiiksek alkollii i¢cki
numunesinin analize hazirlanmasi

Kapiler GC kullanilarak, trans-anetol
konsantrasyonunun belirlenebilmesi icin, ylksek
miktarda seker igeren alkollu ickilerden alkolin
ekstraksiyonu:

12.1. Principle

An aliquot of the liqueur sample is taken and to this is
added the internal standard, at a concentration similar
to that of the analyte (trans-anethole) in the liqueur. To
this are added sodium phosphate dodecahydrate and
anhydrous ammonium sulphate. The resulting mixture
is well shaken and chilled, two layers develop, and the
upper alcohol layer is removed. An aliquot of this
alcohol layer is taken and diluted with 45 % ethanol
solution (4.4) (Note: no internal standard is added at
this stage, because it has already been added). The
resulting solution is analysed in gas chromatography.

11.1. Prensip

Bir miktar likor numunesi alinir ve likordeki
analitin (trans-anetol) konsantrasyonuna benzer
konsantrasyonda i¢ standart eklenir. Buna, sodyum
fosfat dodekahidrat ve susuz amonyum siilfat eklenir.
Olusan karisim iyice ¢alkalanir ve sogutulur. Iki tabaka
olusur, ustteki alkol tabakasi uzaklastirilir. Bu alkol
tabakasindan bir kisim alinir ve % 45°lik etil alkol
cozeltisi (3.4) ile seyreltilir (Bu asamada i¢ standart
eklenmez ¢ilinkii daha once zaten eklenmistir.). Elde
edilen ¢ozelti GC’de analiz edilir.

12.2. Reagents and materials

During the extraction use only reagents of a purity
greater than 99 %.

12.2.1. Ammonium sulphate, anhydrous, (CAS 7783-
20-2).

12.2.2. Sodium phosphate, dibasic, dodecahydrate,
(CAS 10039-32-4).

11.2. Reaktifler ve materyaller

Alkoliin  ekstraksiyonu sirasinda  yalnizca
%99’dan daha yliksek saflikta reaktifler kullanilir.
11.2.1. Susuz amonyum sulfat, (CAS 7783-20-2)
11.2.2. Dibazik sodyum fosfat, dodekahidrat (CAS
10039-32-4)

12.3. Apparatus and equipment

Conical flasks, separating flasks, refrigerator.

12.4. Procedure

12.4.1. Sample screening for estragole

To ensure that there is no estragole naturally present in
the sample, a blank extraction (12.6.2) and analysis
should be carried out without the addition of any
internal standard. If estragole is naturally present then
another internal standard must be chosen.

11.3. Arag ve gerecler
Erlenler, ayirma hunileri, buzdolabi.
11.4. Islem
11.4.1. Estragol i¢in numune taramasi

Numunede dogal olarak estragol
bulunmadigindan emin olmak i¢in herhangi bir i¢
standart eklenmeden kor ekstraksiyon ve analiz
gerceklestirilir. Eger dogal olarak estragol bulunuyorsa
o zaman farkli bir i¢ standart secilmelidir.




12.4.2. Extraction

Pipette 5 ml of 96 % ethanol (4.1) into a conical flask,
weigh into this flask 50 mg of internal standard (4.3),
and add 50 ml of the sample. Add 12 g of ammonium
sulphate, anhydrous (12.2.1), and 8.6 g of dibasic
sodium phosphate, dodecahydrate (12.2.2). Stopper
the conical flask.

Shake the flask for at least 30 minutes. A mechanical
shaking device may be used, but not a Teflon coated
magnetic stirring bar, as the Teflon will absorb some
of the analyte. Note that the added salts will not
dissolve completely.

Place the stoppered flask in a refrigerator (T <5 C) for
at least two hours.

After this time, there should be two distinct liquid
layers and a solid residue. The alcohol layer should be
clear; if not, replace in the refrigerator until a clear
separation is achieved.

When the alcohol layer is clear, carefully take an
aliquot (e.g. 10 ml), without disturbing the aqueous
layer, place in an amber vial and close securely.

11.4.2. Ekstraksiyon

- 5 mL hacmen %96’lik etil alkol (3.1) erlene
aktarilarak erlen igerisine 50 mg i¢ standart (3.3) tartilir
ve 50 mL numune eklenir. 12 g susuz amonyum sulfat
(11.2.1) ve 8,6 g dibazik sodyum fosfat, dodekahidrat
(11.2.2) eklenerek erlen kapatilir.

- Erlen en az 30 dakika c¢alkalanir. Mekanik karistirici
kullanilabilir ~ancak teflon kaplamali manyetik
karistirict kullanilmaz. Ciinkii teflon analitin bir kismini
absorbe edebilir. Eklenen tuzlarin biitiinliyle ¢ézlinmesi
beklenmez.

- Kapali erlen buzdolabinda 5 °C’den diisiik sicaklikta
en az 2 saat bekletilmelidir.

- Bu siire sonunda iki ayr1 sivi faz ve kati ¢okiintii
olusur. Alkol tabakasi berrak olmalidir. Degilse berrak
tabaka olusuncaya kadar buzdolabinda bekletilmelidir.

- Alkol tabakasi berrak oldugunda, siv1 fazin1 bozmadan
dikkatlice bir miktar (6rnegin 10 mL) alinir, amber
renkli tart1 kabina konulur ve siki bir sekilde kapatilir.

12.4.3. Preparation of the extracted sample to be
analysed

Allow extract (12.4.2) to reach room temperature.
Take 2 ml of the alcohol layer of the attemperated
extracted sample and pipette into a 20 ml volumetric
flask, make up to volume with 45 % ethanol (4.4), mix
thoroughly.

11.4.3.  Ekstrakte edilen  numunenin  analize
hazirlanmasi

- Ekstraktin (11.4.2) oda sicakligina erismesi saglanir.

- Ekstrakte edilmis numunenin alkol fazindan 2 mL
alinarak 20 mL’lik balon jojeye konulur. %45°lik etil
alkol ile (3.4) 20 mL’ye tamamlanir ve iyice

karistirilir.

12.5. Determination
Follow the procedure as outlined in 8.5.

11.5. Belirleme
Madde 7.5’teki islem takip edilir.




126 Calculaton of results
Use the following formmla to calodate the results:

Ci=(mis/V)« (areaifareais ) « EFi

whers:

m, i the weight of mternal standard (43) mken (124.7) (n
milligrams)

v i the vohme of unknown sample (50 ml)

RF i the response facior (9.1)

araa, & the area of the wans-anethole peak

area, is the area of the internal standard peak

The results are expressed in prams per lire, i one decimal place.

11.6. Sonuglarin hesaplanmasi
Sonuglarin  hesaplanmasi i¢in su formiil
kullanilir:
Ci = (mi/V) x (alani/ alan;s) X RF;
Burada;
Mis: I¢ standardin agirhg (mg) (11.4.2°de tartilan
agirlik)
V: Bilinmeyen numunenin hacmi (50 mL)
RF;: Tepki faktori (8.1)
alan;: Trans-anetol pikinin alani
alan;s: I¢c standart pikinin alani’n1 ifade eder.
Sonuglar, g/L seklinde tek ondalikli olarak verilir.

12.7. Quality control and assurance

Follow the procedure as outlined in 11 above.

13. Method performance characteristics (precision)
Statistical results of the interlaboratory test:

the following tables give the values for anethole.

The following data were obtained from an
international method performance study carried out to
internationally agreed procedures.

11.7. Kalite kontrol ve glivence
Madde 10°daki islem takip edilir.
12. Metot performans karakteristikleri (kesinlik)
Laboratuvarlararasi analizin istatistiksel
sonuglart:
Asagidaki tablolar anetol i¢in degerleri verir. Asagidaki
veriler, uluslararasi kabul gérmiis prosediirler i¢in
yiiriitiilen uluslararasi metot performans ¢alismasindan
elde edilmistir.




Laboratuvarlararasi analiz y1l1 1998
Laboratuvar sayisi 16
Numune sayisi 10
Analit Anetol
Pastis:
Numuneler A B
Sapma gosteren laboratuvarlarin
) _ ¢ikarilmasindan sonra kalan 15 15
Vear of mterlaboratary fest 1os8 laboratuvar sayisi
Number of labomatories 14
Numsher of samples " Sapma gosteren laboratuvar sayisi 1 1
Amalyte anethole Kabul edilen sonug sayis1 30 30
Pastis:
Ortalama deger, g/ 1,477 | 1,955
Samples A B c D E F
Wumber of laborawories rimed| 15 | 15 | 15 | 13 | 16 | 18 Tekrar edilebilirlik kosullar1 altinda
afer elminating oulless _ elde edilen sonuglardan hesaplanan | 0,022 | 0,033
Number of outliers (laborataries) 1 1 1 3 — — tandart sapma (S ) /L
Number of accepted reaults 0 30 30 26 16 14 S p r g !
Mean vz 2 _ LATE | R855 | 1940 | LES3 ) 174l | 1754 Tekrar edilebilirlik kosullar: altinda
Fipa il Il Il Bl Il B M elde edilen sonuclardan hesaplanan | 1,5 1,7
Bepeatsbility relative smndand| 15 | 17 | 12 | ono | — | — nispi standart sapma (RSDy) (%)
deviation (FSD,) (%)
Repeatsbility limit (1) g1 o062 | ooes | oges |oper | — | — Tekrar edilebilirlik sinir1 (r), g/L 0,062 | 0,093
ngéeupitn:;nbuh sandard deviation | 0.034 | 0,045 | 0063 | 0,037 | 0038 | 0,042 Yeniden uret]leb]hrhk k()sullarl
Reproducihility relative smndard [ 23 | 23 2| 20 24 altinda elde edilen sonuglardan 0,034 | 0,045
gerten (F55) (79 hesapl tandart sapma (Sg), g/L
Reproducibility Hmit (%) g1 o004 | 0125 | 0175 | 0103 | 0ass | o0 esaplanan sta pma (Sr), 9
S Yeniden iiretilebilirlik kosullar
A pastis, blind duplicares altinda elde edilen sonuclardan
. . N 2,3 2,3
B passs, blind duplicares hesaplanan nispi standart sapma
C  pasiix, blnd deplicates (RSDR) (%)
D pasti, blind deplicates
: pasths, single duplicates Yeniden iiretilebilirlik sinir1 (R), 0,094 | 0,125

pasts, single duplicates

g/L

Numune tarleri

A pastis, kor tekrarlar
B pastis, kor tekrarlar
C pastis, kor tekrarlar
D pastis, kor tekrarlar
E pastis, tek tekrar

F pastis, tek tekrar




(Orther anizeed-flavoursd spint drinks:

Sanplas e H I I
Number of labomtories retined 15 14 14 14
after climiratng outliers
Number of outliers (Labora — 2 1
tores)
Number of accepted results 32 b} 28 et}
Mean wale g1 0,778 | 1742 | 0,351 | D598

0,530 (*)

Fepeatability standard deviation | 0020 | 0012 | 0013 | Q014
(5 gt
Repeatability relative standard il 0.7 ik 13
deviation [B5D,) %%)
Fepeatability limit (f) gl 0056 | 0.033 | 0038 | OuD3B
Reproducibility standard | 0031 | 0.029 | 0021 | QU030
dewiation (5.) 21
Bepeatability relative  standard 18 L& b1 50
dewiation (BL5Dw) (¥
Beproducibility hmit (B) gl 0085 | 0.080 | 0058 | 0084

Smmple typas:
G ompo, split levals (*)
H  anis. blind duplicates

I anseed-flavosmed ligqeer, duplicass
T anmeed-flavonmed ligeeur, duplicaies.

Diger anason aromal1 distile alkollii igkiler:

g/L

Numuneler G H
Sapma g0steren laboratuvarlarin
¢ikarilmasindan sonra kalan 16 14
laboratuvar sayist
Sapma gosteren laboratuvar sayisi - 2
Kabul edilen sonug sayist 32 28
Ortalama deger, g/L 0,778 | 1,742

0,530(
*)

Tekrar edilebilirlik kosullar altinda
elde edilen sonucglardan hesaplanan | 0,020 | 0,012
standart sapma (S;) g/L,
Tekrar edilebilirlik kosullar1 altinda
elde edilen sonuclardan hesaplanan 3,1 0,7
nispi standart sapma (RSD) (%)
Tekrar edilebilirlik sinir1 (r), g/L 0,056 | 0,033
Yeniden iiretilebilirlik kosullar1
altinda elde edilen sonuglardan 0,031 | 0,029
hesaplanan standart sapma (Sgr),
g/L
Yeniden iiretilebilirlik kosullar1
altinda elde edilen sonuglardan

o 4.8 1,6
hesaplanan nispi standart sapma
(RSDR) (%)
Yeniden iiretilebilirlik sinir1 (R), 0,088 | 0,080

Numune turleri

G ouzo, split oran1 (*)

H anis, kor tekrarlar

I anason aromal: likor, tekrarlar
J anason aromal1 likor, tekrarlar




VI. GLYCYRRHIZIC ACID. DETERMINATION
OF GLYCYRRHIZIC ACID USING HIGH
PERFORMANCE LIQUID CHROMATOGRAPHY

Ek-5
YUKSEK PERFORMANSLI SIVI
KROMATOGRAFIiSi KULLANILARAK
GLISIRHIZIK ASIiTiN BELIRLENMESI

1. Scope

This method is suitable for the determination of
glycyrrhizic acid in aniseed-flavoured spirit drinks
using high performance liquid chromatography
(HPLC). Regulation (EEC) No 1576/89 specifies that
any aniseed-flavoured spirit called ‘pastis’ must
contain between 0,05 and 0,5 g of glycyrrhizic acid
per litre.

1. Kapsam

Bu metot, anason aromal1 distile alkolll
ickilerde glisirhizik asitin HPLC kullanilarak
belirlenmesi icin kullanilir. Distile Alkollii I¢kiler
Tebligi’'nde “pastis” olarak adlandirilan anason aromali
distile alkollii ickilerde glisirhizik asit miktarinin 0,05
g/L’den az, 0,5 g/L’den ¢ok olmamasi gerektigi
belirtilmektedir.

2. Normative references
ISO 3696: 1987 Water for analytical laboratory use —
Specifications and test methods.

3. Principle

The glycyrrhizic acid concentration is determined
using high-performance liquid chromatography
(HPLC) with UV detection. A standard solution and
the test sample are filtered and they are separately
injected directly into the HPLC system.

2. Prensip

Glisirhizik asit konsantrasyonu, UV detektorli
HPLC kullanilarak belirlenir. Standart ¢6zelti ve test
numunesi filtre edildikten sonra HPLC’ye ayr1 ayri
dogrudan enjekte edilir.

4. Reagents and materials

During the analysis, use only reagents of HPLC grade,
absolute ethanol and water of grade 3 as defined by
ISO 3696.

4.1. Ethanol 96 % vol. (CAS 64-17-5).

4.2. Ammonium glycyrrhizinate, C 42 H 62 O 16 .NH
3 (Glycyrrhizic acid ammonium salt)

(Mol. Wt.: 839,98)(CAS 53956-04-0): purity at least
90 %

(Mol. Wt.: glycyrrhizic acid 822,94).

4.3. Glacial acetic acid, CH 3 COOH, (CAS 64-19-7).
4.4. Methanol, CH 3 OH (CAS 67-56-1).

3. Reaktifler ve materyaller

Analiz sirasinda sadece HPLC safliginda
reaktifler ve TS EN ISO 3696°da tanimlanan smif 3 su
kullanilir.
3.1. Hacmen %96’lik etil alkol, (CAS 64-17-5)
3.2. Amonyum glisirhizinat, C12Hg2016.NH3
(Glisirhizik asit amonyum tuzu)
(Molekiil agirligi: 839,98)(CAS 53956-04-0): en az
%090 saflikta
(Molekiil agirligi: glisirhizik asit 822,94)
3.3. Buzlu asetik asit, CH3COOH, (CAS 64-19-7)
3.4. Metil alkol, CH3;0OH (CAS 67-56-1)

4.5. Ethanol 50 % vol.

For 1 000 ml at 20 o C:

— 96 % vol. ethanol (4.1): 521 ml
— Water (2.0): 511 ml.

3.5. Hacmen %50’lik etil alkol,

20 °C’de 1000 mL igin:

- Hacmen %96’ lik etil alkol (3.1): 521 mL
- Su: 511 mL




4.6. Preparation of the HPLC elution solutions
4.6.1. Elution solvent A (example)

80 parts (by volume) of water (2.0)

20 parts (by volume) of acetic acid (4.3).

Degas the elution solvent for five minutes.

Note: If the water being used has not been
microfiltered, it is advisable to filter the prepared
elution solvent on a filter for organic solvents with a
pore size less than or equal to 0,45 um.

4.6.2. Elution solvent B

Methanol (4.4).

3.6. HPLC eliisyon ¢6zeltilerinin hazirlanmasi

3.6.1. Eltisyon ¢6ziicti A (6rnek)

Hacimce 80 birim su, 20 birim asetik asit (3.3).
Ellsyon ¢ozlcunin 5 dakika siiresince gazi alinir.

Not: Eger kullanilan su mikrofiltre edilmemis ise
hazirlanan eliisyon ¢dziiciiniin filtrasyonunda, gozenek
biiyiikliigii en fazla 0,45 um olan, organik ¢oziiciiler
icin kullanilan filtreler tavsiye edilir.

4.7. Preparation of standard solutions

All standard solutions must be freshly prepared after
two months.

4.7.1. Reference solution C

Weigh to the nearest 0,1 mg, 25 mg of ammonium
glycyrrhizinate (4.2) in a 100 ml volumetric flask. Add
some 50 % vol. ethanol (4.5) and dissolve the
ammonium glycyrrhizinate. When it has dissolved
make up to the mark with 50 % vol. ethanol (4.5).
Filter through a filter for organic solvents.

3.6.2. Ellsyon ¢oziici B

Metil alkol (3.4)
3.7. Standart ¢6zeltilerin hazirlanmasi

Tum standart c¢ozeltiler her 2 ayda bir yeniden
hazirlanmalidir.
3.7.1. Referans ¢ozelti C
- 100 mL’lik balon jojeye 0,1 mg hassasiyetle 25 mg
amonyum glisirhizinat (3.2) tartilir. Bir miktar %50°1ik
etil alkol (3.5) eklenir ve amonyum glisirhizinat
¢Oziindiirtliir. Cozlinmesinin ardindan %50’lik etil
alkol ile (3.5) hacmi tamamlanir ve organik ¢oziiciiler
i¢in kullanilan filtre ile filtre edilir.




4.7.2. Standard solutions used to check the linearity of
the response of the instrumentation

A 1,0 g/l stock solution is prepared by weighing, to
the nearest 0,1 mg, 100 mg of ammonium
glycyrrhizinate in a 100 ml volumetric flask. Add
some 50 % vol. ethanol (4.5) and dissolve the
ammonium glycyrrhizinate. When it has dissolved
make up to the mark with 50 % vol. ethanol (4.5).

At least four other solutions corresponding to 0,05,
0,1, 0,25 and 0,5 g/l of ammonium glycyrrhizinate are
prepared by pipetting respectively 5 ml, 10 ml, 25 ml
and 50 ml of the 1,0 g/l stock solution in separate 100
ml volumetric flasks. Then make up to the mark with
50 % vol. ethanol (4.5) and mix up thoroughly.

Filter all solutions though a filter for organic solvents.

3.7.2. Cihazin dogrusallik tepkisini kontrol etmek i¢in
kullanilan standart ¢ozeltiler

- 1,0 g/L stok ¢ozelti hazirlamak i¢in 100 mL’lik balon
jojeye 0,1 mg hassasiyetle 100 mg amonyum
glisirhizinat tartilir. Bir miktar %50’lik etil alkol (3.5)
eklenir ve amonyum glisirhizinat ¢ozindaralur.
Cozlinmesinin ardindan %350’lik etil alkol ile (3.5)
hacmi tamamlanir.

-0,05-0,1-0,25ve 0,5 g/L amonyum glisirhizinata
karsilik gelen en az dort baska ¢6zelti, 100 mL’lik
balon jojelere ayr1 ayr1 1,0 g/L stok ¢ozeltiden sirastyla
5SmL, 10 mL, 25 mL ve 50 mL aktarilarak hazirlanir.
Hacimleri %50’lik etil alkol ile (3.5) tamamlanir ve
iyice karistirilir. Tiim ¢6zeltiler organik ¢Oziiciler igin
kullanilan filtre ile filtre edilir.

5. Apparatus and equipment

5.1. Separation system

5.1.1. High-performance liquid chromatograph.
5.1.2. Pumping system enabling one to achieve and
maintain a constant or programmed rate of flow with
great precision.

5.1.3. UV spectrophotometric detection system: to be
set at 254 nm.

5.1.4. Solvent degassing system.

4. Arag ve gerecler

4.1. Ayirma sistemi

4.1.1. HPLC

4.1.2. Bir kez ayarlandig1 akis hizinda sabit kalabilen ya
da yiiksek duyarlilikta akig hizina programlanabilen
pompalama sistemi

4.1.3. 254 nm’ye ayarlh UV spektrofotometrik
tespit/saptama sistemi

4.1.4. Coziiciideki gaz1 giderici sistem

5.2. Computational integrator or recorder, the
performance of which is compatible with the rest of
the system.

5.3. Column (example):

Material: stainless steel or glass

Internal diameter: 4 to 5 mm

Length: 100 to 250 mm

Stationary phase: cross-linked silica with a (preferably
spherical) octadecyl functional group (C18),
maximum particle size: 5 pm.

4.2. Saywsal bilgisayar programi ya da kaydedici,
sistemin geri kalani ile uyumlu bir performansa sahip.
4.3. Kolon (6rnek);

Paslanmaz celik ya da cam materyalden
yapilmis, i¢ ¢ap1 4-5 mm, uzunlugu 100-250 mm, sabit
faz1 partikiil boyutu en fazla 5 um, (tercihen kiiresel)
oktadesil fonksiyonel grup (C18) ile capraz bagl silika
olan.




5.4. Laboratory equipment

5.4.1. Analytical balance with a precision of 0,1 mg

5.4.2. A-grade volumetric glassware

5.4.3. Micromembrane filtration arrangement for small

volumes.

4.4. Laboratuvar geregleri

4.4.1. 0,1 mg hassasiyetinde analitik terazi,

4.4.2. A siift olgili cam kap/A sinifit dereceli Olgii
silindiri

4.4.3. Kuguk hacimler igin mikromembran filtrasyon
diizenegi

6. Chromatography conditions

6.1. Elution characteristics: (example)
— flow rate: 1 ml/minute,

— solvent A = 30 %,

—solvent B =70 %.

6.2. Detection:

— UV =254 nm

5. Kromatografi kosullari

5.1. Elusyon karakteristikleri (6rnek)
- Akis hizi: 1 mL/dk

- Cozicu A = %30

- Gozlcl B = %70

5.2. Tespit/Saptama

- UV =254 nm

7. Procedure

7.1. Preparation of the spirit sample

Filter, if necessary, through a filter for organic
solvents (pore diameter: 0,45 pm).

6. Islem

6.1. Yiiksek alkollii icki numunesinin hazirlanmasi
Eger gerekli ise gozenek biiytikliigii en fazla

0,45 pm olan ve organik ¢oziiciiler igin kullanilan filtre

ile filtre edilir.




7.2. Determination

Once the chromatography conditions have stabilised,
— inject 20 pl of the reference solution C (4.7.1),
— inject 20 pl of the sample solution,

— compare the two chromatograms. Identify the
glycyrrhizic acid peaks from their retention times.
Measure their areas (or heights) and calculate the
concentration in g/l to two decimal figures using the
following equation:

whars:

[ is the concentration in prams per litre of glycymhizc acid in the
spimift being analysad

-

C iz the concenmation in grams per Lme of ammonim glycyr
thizimate i the reference sohution

h  is the area (or height) of the glycymhizc acd peak of the spint
being analysad

H iz the area [(or heizh) of the glycymhizic acd peak of the
reference selution

P is the punty of the reference ammonim glycymhizinate (in %)
B13 is the mass of one mole of plycymrhize acid

B40 is the mass of one mole of ammonrm glycyrrhizinate

6.2. Belirleme

Oncelikle kromatografi kosullar1 sabitlenir.

- 20 pL referans ¢ozeltisi C (3.7.1) enjekte edilir,

- 20 L numune ¢ozeltisi enjekte edilir,

- Iki kromatogram karsilastirilir. Alikonma siirelerinden
glisirhizik asidin pikleri tanimlanir. Alanlar1 ya da
yiikseklikleri Olgiiliir ve asagidaki esitlik kullanilarak

iki ondalikli olarak g/l seklinde konsantrasyon
hesaplanir:

c=C

Burada;

c. Analiz edilen numunedeki glisirhizik asidin
konsantrasyonu (g/L),

C: Referans c¢ozeltideki amonyum glisirhizinatin

konsantrasyonu (g/L),

h: Analiz edilen numunedeki glisirhizik asit pikinin
alan1 ya da ytiksekligini,

H: Referans ¢ozeltideki glisirhizik asit pikinin alani ya
da yiiksekligini,

P: Referans amonyum glisirhizinatin % olarak safligini,
823: Bir mol glisirhizik asitin kitlesini,

840: Bir mol amonyum glisirhizinatin kiitlesini ifade
eder.

8. Method performance characteristics (precision)
Statistical results of the interlaboratory test:

the following table give the values for glycyrrhizic
acid.

The following data were obtained from an
international method performance study carried out to
internationally agreed procedures.

7. Metot performans karakteristikleri (kesinlik)
Laboratuvarlararasi analizin istatistiksel

sonuglart:

Asagidaki tablo glisirhizik asit i¢in degerleri verir.

Asagidaki veriler, uluslararasi kabul gormiis

prosediirler i¢in yiiriitiilen uluslararas1 metot

performans ¢alismasindan elde edilmistir.




Year of inferlyboratary test
Number of laboratories

Wumber of samples

Analyte glycymhizic acid

Samples A B c D F
Number of laboratones retained after 13 14 15 16 14
eliminating ouiliers
Number of outliers {laboratones) 3 1 1 — —
Number of accepted resulis 25 12 30 32 32
Mean vahue gl 0045 0,032 b.0g0 n.24e 0493

(*) 0,088

R:]:embi;il:j.' sandard dewiation (5) | 0.001 0,001 0,001 0002 0003
Repeatbility  relaive  sandard 5 13 0.7 Lo 0.6
deviation (BSIL) (%)
Fepeatbility limit () g1 0,002 0004 0,002 0007 08
FE’EED?I;“MF standard deviation | 0,004 0,007 0004 0006 | 0013
Wl B

Samples A B C D F
Beproducibility relagve shndard | 26 12 40 a5 a7
deviation (RSDy) (361
Beproducibiliy limit () g1 0,011 0018 0.000 0,018 0.037

Sample types:

A pastis, blind duplicases
pastis, spht bevals (¥}
pantis, blind duplicates
pantis, blind duplicases
pastis, blind duplicates

[ I T =

Laboratuvarlararasi analiz y1l1
Laboratuvar sayisi
Numune sayist
Analit

1998
16

5

Glisirhizik asit

Numuneler

Sapma gosteren laboratuvarlarin
¢ikarilmasindan sonra kalan
laboratuvar sayisi

13

14

Sapma gdsteren laboratuvar sayisi

2

Kabul edilen sonug sayis1

26

28

Ortalama deger, g/L

0,046

0,092
(*)0,099

Tekrar edilebilirlik kosullari
altinda elde edilen sonuglardan
hesaplanan standart sapma (S;)
g/L,

0,001

0,001

Tekrar edilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan nispi standart sapma
(RSDy) (%)

1,5

1,3

Tekrar edilebilirlik st (r), g/L

0,002

0,004

Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan

hesaplanan standart sapma (Sg),
g/L

0,004

0,007

Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan nispi standart sapma
(RSDr) (%)

8,6

7,2

Yeniden iiretilebilirlik sinir1 (R),
g/L

0,011

0,019

Numune tirleri




VIl. CHALCONES. HIGH-PERFORMANCE
LIQUID CHROMATOGRAPHY METHOD FOR
VERIFYING THE PRESENCE OF CHALCONES IN
PASTIS

Ek-6
PASTIiSTE KALKONLARIN VARLIGINI
KANITLAMAK ICIN
YUKSEK PERFORMANS SIVI
KROMATOGRAFIi METODU

1. Scope

This method is suitable for determining whether
chalcones are present in aniseed-flavoured drinks or
not. Chalcones are natural colorants of the flavonoid
family that are present in liquorice root (Glycyrrhiza
glabra).

For an aniseed-flavoured spirit to be called ‘pastis’, it
must contain chalcones (Regulation (EEC) No
1576/89).

1. Kapsam

Bu metot, anason aromali igkilerde kalkonlarin
bulunup bulunmadigini belirlemek amaciyla kullanilir.
Kalkonlar, meyan kokinde (Glycyrrhiza glabra)
bulunan flavonoid ailesinin dogal renklendiricileridir.

Anason aromali bir distile i¢kinin “pastis”
olarak adlandirilabilmesi i¢in, kalkonlar icermesi
gerekir.

2. Normative references
ISO 3696: 1987, Water for analytical laboratory use
— Specifications and test methods.

3. Principle

A reference liquorice extract solution is prepared. The
presence or absence of chalcones is determined using
high-performance liquid chromatography (HPLC)
with UV detection.

2. Prensip

Referans meyan kokui ekstrakt ¢ozeltisi
hazirlanir. Kalkonlarin bulunup bulunmadigi; UV
detektorlit HPLC kullanilarak belirlenir.

4. Reagents and materials

During the analysis, use only reagents of HPLC grade.
The ethanol should be 96 % vol. Only water of grade 3
as defined by ISO 3696 should be used.

3. Reaktifler ve materyaller

Analiz sirasinda, yalnizca HPLC safliginda
reaktifler ve TS EN ISO 3696°da tanimlanan sinif 3 su
kullanilir. Etil alkol hacmen %96°1ik olmalidir.

4.1. Ethanol 96 % vol. (CAS 64-17-5)

4.2. Acetonitrile, CH 3 CN, (CAS 75-05-8)

4.3. Reference substance: Glycyrrhiza glabra:
liquorice, ‘sweet root’

Coarsely ground liquorice roots (Glycyrrhiza glabra).
Average dimensions of the rodlike particles: length:
10 to 15 mm, thickness: 1 to 3 mm.

4.4. Sodium acetate, CH 3 COONa, (CAS 127-09-3)
4.5. Glacial acetic acid, CH 3 COOH, (CAS 64-19-7)

3.1. Hacmen %96°1ik etil alkol (CAS 64-17-5)

3.2. Asetonitril, CH3sCN, (CAS 75-05-8)

3.3. Referans madde: Meyan koki (Glycyrrhiza glabra)
Kabaca ogiitiilmiis meyan kokii. Cubuk

seklindeki taneciklerin/pargaciklarin ortalama boyutlari;

10-15 mm uzunlugunda, 1-3 mm kalinli§inda.

3.4. Sodyum asetat, CH;COONa, (CAS 127-09-3)

3.5. Buzlu asetik asit, CH3COOH, (CAS 64-19-7)




4.6. Preparation of solutions

4.6.1. Ethanol 50 % volume

For 1 000 ml at 20 °C:

— 96 % vol. ethanol (4.1): 521 ml,

— Water (2.0): 511 ml.

4.6.2. Solvent A: acetonitrile

Acetonitrile (4.2) of HPLC analytical purity.

Degas

4.6.3. Solvent B: 0,1 M sodium acetate buffer
solution, pH 4,66.

Weigh 8,203 g of sodium acetate (4.4), add 6,005 g of
glacial acetic acid (4.5) and make up to 1 000 ml with
water (2) in a volumetric flask.

3.6. Cozeltilerin hazirlanmasi
3.6.1. Hacmen %50’lik etil alkol
20 °C’de 1000 mL igin:
- Hacmen %96’ lik etil alkol (3.1): 521 mL
- Su: 511 mL
3.6.2. Cozicl A: asetonitril

HPLC analitik safliginda, gaz1 alinmis
asetonitril (3.2.)
3.6.3. Coziicu B: 0,1 M sodyum asetat tampon ¢ozeltisi,
pH 4,66.

8,203 g sodyum asetat (3.4) tartilir, 6,005 g
buzlu asetik asit (3.5) eklenir ve balon jojede su ile
1000 mL’ye tamamlanir.

5. Preparation of the reference extract from
Glycyrrhiza glabra (4.3)

5.1. Weigh 10 g of ground liquorice root (Glycyrrhiza
glabra) (4.3) and place in a round-bottomed distillation
flask

— add 100 ml of 50 % vol. ethanol (4.6.1),

— boil under reflux for one hour,

— filter,

— set the filtrate aside for later use.

4. Glycyrrhiza glabra’dan (3.3) referans ekstraktin
hazirlanmasi

4.1. 10 g ogutilmiis meyan kokii (Glycyrrhiza glabra)
(3.3) tartilir ve tabani yuvarlak distilasyon balonuna
aktarilir.

- Hacmen 9%350’lik etil alkolden (3.6.1) 100 mL eklenir.

- 1 saat siiresince geri akista kaynatilir.

- Filtre edilir.

- Sonraki kullanim ig¢in filtrat bir tarafa alinir.

5.2. Recover the liquorice extract from the filter
— place in a round-bottomed distillation flask,
— add 100 ml of 50 % vol. ethanol (4.6.1),

— boil under reflux for one hour,

— filter. Set aside the filtrate for later use.

4.2. Filtreden meyan kokii ekstraktinin geri eldesi

- Yuvarlak tabanli distilasyon balonuna yerlestirilir.

- Hacmen %350’lik etil alkolden (3.6.1) 100 mL eklenir.
- 1 saat siiresince geri akista kaynatilir.

- Filtre edilir, sonraki kullanim igin filtrat bir tarafa
alinir.

5.3. The liquorice root extraction must be performed
three times in succession.

5.4. Combine the three filtrates.

5.5. Evaporate the solvent phase (of 5.4) on a rotary
evaporator.

5.6. Take up the residual extract (of 5.5) with 100 ml
50 % vol. ethanol (4.6.1).

4.3. Meyan kokii ekstraksiyonu ardisik olarak 3 kez
yapilir.

4.4. Ug filtrat birlestirilir.

4.5. Coziicl faz, doner buharlastiricida ugurulur.

4.6. Cokiintii ekstrakt, 100 mL hacmen %50’lik etil
alkol (3.6.1) ile alinir.




6. Apparatus and equipment

6.1. Separation system.

6.1.1. High-performance liquid chromatograph.

6.1.2. Pumping system capable of achieving and
maintaining a constant or programmed rate of flow at
high pressure.

6.1.3. UV/visible spectrophotometric detection system
that can be set at 254 and 370 nm.

6.1.4. Solvent degassing system:

6.1.5. Column oven that can be set at a temperature of
40+ 0,1 °C.

5. Arag ve gerecler

5.1. Ayirma sistemi

5.1.1. HPLC

5.1.2. Bir kez ayarlandig1 akis hizinda sabit kalabilen ya
da yiiksek duyarlilikta akis hizina programlanabilen
pompalama sistemi

5.1.3. UV/gorunur spektrofotometrik tespit/saptama
sistemi, 254 nm ve 370 nm’ye ayarlanabilen

5.1.4. Coziiciideki gaz1 giderici sistem

5.1.5. 40 + 0,1 °C sicakliga ayarlanabilen kolon firmn1.

6.2. Computational integrator or recorder, the
performance of which is compatible with the rest of
the separation system.

6.3. Column

Material: stainless steel or glass

Internal diameter: 4 to 5 mm

Stationary phase: cross-linked silica with an octadecyl
derived functional group (C18), particle size: 5 um at
most (cross-linked phase).

5.2. Sayisal bilgisayar programi ya da kaydedici,
sistemin geri kalani ile uyumlu bir performansa sahip.
5.3. Kolon

Paslanmaz celik ya da cam materyalden
yapilmis, i¢ ¢ap1 4-5 mm, sabit fazi partikiil boyutu en
fazla 5 um, oktadesil fonksiyonel grup (C18) ile ¢capraz
bagl silika olan.

6.4. Common laboratory equipment, including:

6.4.1. analytical balance. (precision: = 0,1 mg);

6.4.2. distillation apparatus with a reflux condenser,
comprising, for example:

— a 250 ml round-bottomed flask with a standardised
ground-glass joint,

—a 30 cm long reflux condenser, and

— a heat source (any pyrogenic reaction involving the
extractive matter must be avoided by using an
appropriate arrangement).

5.4. Genel laboratuvar gerecleri

5.4.1. £ 0,1 mg hassasiyetinde analitik terazi

5.4.2. Geri sogutuculu distilasyon diizenegi, Ornegin
asagidakileri igeren;

- Kiiresel silifli 250 mL’lik yuvarlak tabanli balon

- 30 cm uzunlugunda geri sogutucu ve

- Termostatl 1s1 kaynagi (Uygun bir diizenek ile alkollii
icki icerisindeki ekstrakte edilebilen maddenin herhangi
bir pirojenik reaksiyonu dnlenmelidir.)

6.4.3. Rotary evaporation apparatus.
6.4.4. Filtration set-up (i.e. Buchner funnel).

5.4.3. Doner buharlastiric1 (Rotary evaporator)
5.4.4. Filtrasyon diizenegi (Buchner hunisi gibi)




6.5. Chromatography conditions (example).

6.5.1. Elution characteristics of solvents A (4.6.2) and
B (4.6.3):

— shift from 20/80 (v/v) to 50/50 (v/v) gradient in 15
minutes,

— shift from 50/50 (v/v) to 75/25 (v/v) gradient in
five minutes,

— equal strength at 75/25 (v/v) for five minutes,

— stabilisation of the column between injections,

— equal strength at 20/80 (v/v) for five minutes.

5.5. Kromatografi kosullar1 (6rnek)

5.5.1. Cozelti A (3.6.2) ve Cozelti B (3.6.3)’nin eliisyon
karakteristikleri:

- 15 dakika icerisinde 20/80 (hacim/hacim)’den 50/50
(hacim/hacim) degerine ulastiran

- 5 dakika igerisinde 50/50 (hacim/hacim)’den 75/25
(hacim/hacim) degerine ulastiran

- 5 dakika i¢in 75/25 (hacim/hacim)’de sabit

- Enjeksiyonlar arasinda stabil kalabilen kolon

- 5 dakika i¢in 20/80 (hacim/hacim)’de sabit

6.5.2. Flow rate: 1 ml/minute.

6.5.3. UV detector settings:

the detector must be set at 370 nm to detect the
presence of chalcones and then at 254 nm to detect
glycyrrhizic acid.

Note: the change of wavelength (from 370 nm to 254
nm) must be carried out 30 seconds before the
beginning of the peak of elution of glycyrrhizic acid.

5.5.2. Akis hizi: 1 mL/dk
5.5.3. UV detektor ayarlart:

Detektor, kalkonlarin varligiin tespiti i¢in 370
nm’ye ve daha sonra glisirhizik asidin tespiti i¢in 254
nm’ye ayarlanmalidir.
Not: Dalga boyunun degisimi (370 nm’den 254 nm’ye),
glisirhizik asidin eliisyon pikinin baglangicindan 30
saniye once gerceklestirilmelidir.

7. Procedure

7.1. Preparation of the spirit sample

Filter through a filter for organic solvents (pore
diameter: 0,45 pm).

7.2. Preparation of the residual liquorice extract (5.6)
Make a one in ten dilution with 50 % vol. ethanol
(4.6.1) before analysis.

6. islem
6.1. Yiksek alkollii icki numunesinin hazirlanmasi
Gozenek biiyiikligi en fazla 0,45 um olan ve
organik ¢oziiciiler i¢in kullanilan filtre ile filtre edilir.
6.2. Cokinti meyan kokii ekstraktinin  (4.6)
hazirlanmasi
Analiz 6ncesinde hacmen %50°1ik etil alkol
(3.6.1) ile 1:10 oraninda seyreltilir.




7.3. Determination

7.3.1. Inject 20 pl of the prepared liquorice extract
(7.2). Perform the analysis using the chromatography
conditions described above (6.5).

7.3.2. Inject 20 pl of the sample (7.1) (aniseed-
flavoured spirit sample). Perform the analysis using

the chromatography conditions described above (6.5).

7.3.3. Compare the two chromatograms. There must
be a great similarity between the two chromatograms
in the chalcone exit zone (during the detection at 370
nm under the analysis conditions described above)
(see Figure 1).

6.3. Belirleme

6.3.1. Hazirlanan meyan kokii ekstraktindan (6.2) 20
puL  enjekte edilir. Madde 5.5’te tanimlanan
kromatografi kosullarinda analiz gergeklestirilir.

6.3.2. 20 pL numune (6.1) (anason aromal1 yiiksek
alkollii igki) enjekte edilir. Madde 5.5.’te tanimlanan
kromatografi kosullarinda analiz gergeklestirilir.

6.3.3. Iki kromatogram karsilastirilir. Kalkonun ¢ikis
bolgesinde iki kromatogram arasinda biiyiik benzerlik
olmalidir (Bu benzerlik yukarida tanimlanan analiz

kosullarinda 370 nm’de tespit sirasinda goriilebilir.)
(Sekil 1’e bakiniz).

B Characteristic chromatogram for a pastis
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9. Method performance characteristics (precision)
Results of the interlaboratory test:

the following table gives the performance for
recognition of presence or absence of chalcones in
pastis and aniseed-flavoured spirits.

The following data were obtained from an
international method performance study carried out to
internationally agreed procedures.

8. Metot performans karakteristikleri (kesinlik)
Laboratuvarlararasi analizin istatistiksel sonuclari:
Asagidaki tablo, pastis ve anason aromal1 yiiksek
alkollii igkilerde kalkonlarin bulunup bulunmadigini
belirlemek i¢in performansi verir. Asagidaki veriler,
uluslararasi kabul gormiis prosediirler icin yliriitiilen
uluslararasi metot performans ¢alismasindan elde
edilmistir.




Laboratuvarlararasi analiz yili 1998
Laboratuvar sayisi 14
Numune sayist 11
Analit Kalkonlar
Year of interlsboratary test 1003 Numuneler A B
Number of laboratories 14 Sapma gosteren laboratuvarlarin
Number of samples 11 ¢ikarilmasindan sonra kalan 14 14
Analyts chalcones laboratuvar sayisi
o sl el ol = . Sapma gosteren laboratuvar sayisi - -
Mimber of liboratories retained after | 12 | 12| 14| 12 14 E] Kabul edilen sonug sayisi 28 14
eliminating outliers
Namber of outiers (bomteie) | — | — | — | — | — - Kalkonlarin varligin1 gdsteren 28 14
sonuclarin sayist
Wumber of accepted results b 14 14 28 12 5
Number of resabis for presemce of | 38 [ 14 | 14 0 ] 0 Kalkonlarin yoklugunu gosteren 0 0
chalcones sonuclarin sayist
Dby of il for atsence of) 0 @) 0 &0 * Dogru sonuglarin yiizdesi (%) 100 100
Percentage of comect results (%) | 100 | 100 | 100 | 100 | 100 | 100 (*) Iki tekrar arasindaki tutarsiz sonuglar, numune alma
{*) [consient results betmeen the two duplicates, atmitakd o 2 saspling somor
Sampla & | = 1 1 K Numuneler G H
Mumber of labortories refained after elim 14 14 14 14 14 ”
inating outlisrs Sapma gosteren laboratuvarlarin
Yumber of autliers (laboratorizs) - =] =1 == cikarilmasindan sonra kalan 14 14
Number of accepied results 2% 14 14 b bl laboratuvar sayisi
Wumber of results for pressnce of chalcones a ] 0 ] [ o
Sapma gosteren laboratuvar sayisi - -
Mumber of results for absence of chalcome 28 14 14 b} 28
Parcentaze of comect results (%) wo | we | wo | w0 | 1w Kabul edilen sonug sayisi 28 14
Sala types: Kalkonlarin varligini gésteren 0 0
- sonuclarin sayisi
A pastis, blind duplicatss
B pastis, singlo ample Kalkonlarin yoklugunu gosteren 28 14
sonuglarin sayisi
C  pastis, single ampl
D' ‘pastis’ {not confaining chaloomes), blind duplicaes Dogru Sonuglarln yﬁZdGSI (%) 100 100
E ‘pastis’ {not confaining chaloomes), blind duplicaes Numune tUI’|eri
L . o A pastis, kor tekrarlar
F miveed-flavousd Gqoaur (oot containing chalcones), blind deplicams .
B pastis. tek numune




VIII. TOTAL SUGARS

Ek-7
DISTILE ALKOLLU iCKILERDE TOPLAM
SEKERLERIN BELIRLENMESI

1. Scope

The HPLC-RI method is applicable for the
determination of total sugars (expressed as invert
sugar) in spirit drinks, with the exclusion of liqueurs
containing egg and milk products.

The method has been validated in an interlaboratory
study for pastis, distilled anis, cherry liqueur, creme de
(followed by the name of a fruit or the raw material
used) and créme de cassis, at levels ranging from
10,86 g/l to 509,7 g/I. However, linearity of the
instrument response was proven for the concentration
range 2,5 g/l to 20,0 g/l.

This method is not intended for determining low
levels of sugars.

1. Kapsam

Bu HPLC-RI metodu, yumurta ve sut driinleri
iceren likorler hari¢ olmak Uzere, alkolll ickilerde
(invert seker cinsinden) toplam seker tayini igin
gecerlidir. Bu metot pastis, distile anason, kiraz likord,
krem likorii (meyve veya kullanilan hammaddenin adini
takip eder) ve cassis likoru i¢in 10,86-509,7 g/L arasi
seviyelerde laboratuvarlararas: ¢alismada
onaylanmistir. Bununla birlikte, cihaz yanitinin
dogrusallik konsantrasyon aralig1 2,5-20,0 g/L arasinda
kanitlanmistir. Bu metod, diislik seker seviyelerinin
saptanmasi i¢in uygun degildir.

2. Normative references
ISO 3696:1987 Waters for analytical use —
Specifications and test methods.

2. Tanimlar

Analizlerde kullanilacak su, TS EN ISO 3696
(Su - Analitik Laboratuvarinda Kullanilan - Ozellikler
ve Deney Metotlar1)’da tanimlanmistir.

3. Principle

High-performance liquid chromatography assays of
sugar solutions, in order to determine their glucose,
fructose, sucrose, maltose and lactose concentrations.
This method uses an alkylamine stationary phase and
differential refractometry detection and is given as an
example. The use of anion exchange resins as
stationary phase would also be possible.

3. Prensip

Seker ¢ozeltilerinin yiiksek performansli sivi
kromatografisi 6lcimleri ile glukoz, fruktoz, sakaroz,
maltoz, laktoz konsantrasyonlarini belirlemesidir. Bu
metotta, bir alkilamin sabit faz1 ve diferansiyel
refraktometri belirleme kullanilir ve bir 6rnek olarak
verilmektedir. Sabit faz olarak anyon degistirme
recinelerinin kullanilmasi da miimkiin olabilir.




4. Reagents and materials

4.1. Glucose (CAS 50-99-7), at least 99 % pure.
4.2. Fructose (CAS 57-48-7), at least 99 % pure.
4.3. Sucrose (CAS 57-50-1), at least 99 % pure.
4.4. Lactose (CAS 5965-66-2), at least 99 % pure.
4.5. Maltose monohydrate (CAS 6363-53-7), at least
99 % pure.

4.6. Pure acetonitrile (CAS 75-05-8) for HPLC
analysis.

4.7. Distilled or demineralised water, preferably
microfiltered.

4. Reaktifler ve materyaller

4.1. Glukoz (CAS 50-99-7), en az % 99 saflikta.

4.2. Fruktoz (CAS 57-48-7), en az % 99 saflikta.

4.3. Sakaroz (CAS 57-50-1), en az % 99 saflikta.

4.4. Laktoz (CAS 5965-66-2), en az % 99 saflikta.

4.5. Maltoz monohidrat (CAS 6363-53-7), en az % 99
saflikta.

4.6. Saf asetonitril HPLC analizi igin (CAS 75-05-8).
4.7. Damitilmig veya demineralize su, tercihen
mikrofiltre edilmis.

4.8. Solvents (example)

The elution solvent is composed of:

75 parts by volume of acetonitrile (4.6),

25 parts by volume of distilled water (4.7).

Pass helium through at a slow rate for 5-10 minutes
prior to use to degas.

If the water being used has not been microfiltered, the
solvent should be filtered with a filter for organic
solvents with a pore size less than or equal to 0,45 um.

4.8. Solventler (6rnek)

Ellisyon solventi hacimce 75 kisim asetonitril
(4.6), hacimce 25 kisim damitilmis su (4.7)° dan
olusmaktadir.

Gaz giderilmeden once 5-10 dakika yavas bir
hizda helyum ge¢cmektedir.

Kullanilan su, mikrofiltre edilmis degilse,
solvent 0,45 um veya daha kuguk bir gdzenek boyutuna
sahip, organik ¢ozdculer icin bir filtre ile filtre
edilmelidir.

4.9. Ethanol absolute (CAS 64-17-5).

4.10. Ethanol solution (5 %, v/v).

4.11. Preparation of stock standard solution (20 g/l)
Weigh 2 g each of the sugars to be analysed (4.1 to
4.5), transfer them without loss to a 100 ml volumetric
flask. (NB 2,11 g of maltose monohydrate is
equivalent to 2 g of maltose).

Adjust to 100 ml with a 5 % vol. alcohol solution
(4.10), shake and store at around + 4 °C. Prepare a
new stock solution once a week.

4.9. Mutlak etanol

4.10. Etanol ¢ozeltisi (% 5, v/v)

4.11. Stok standart ¢ozeltinin hazirlanmasi (20 g/ L)
Analiz edilecek her bir sekerden (4.1 ile 4.5

aras1) 2 g (NB 2,11 g maltoz monohidrat, 2 g maltoza

esdegerdir) tartilarak 100 mL’lik bir balon jojeye

kayipsiz olarak aktarilir. % 5°lik Alkol ¢ozeltisi ile

coziilerek hacim 100 mL’ye alkol ¢ozeltisi (4.10) ile

tamamlanir ve yaklasik +4°C'de muhafaza edilir.

Haftada bir kez yeni bir stok ¢ozeltisi hazirlanir.




4.12. Preparation of working standard solutions (2,5,
5,0, 7,5, 10,0 and 20,0 g/L)

Dilute the stock solution, 20 g/l (4.11) appropriately
with a 5 % vol. alcohol solution (4.10) to give five
working standards of 2,5, 5,0, 7,5, 10,0 and 20,0 g/I.
Filter with a filter of a pore size less than or equal to
0,45 um (5.3).

4.12. Standart c¢ozeltilerin (2,5, 5,0, 7,5, 10,0 ve 20,0 g /
L) hazirlanmasi.

Stok ¢ozeltisi % 5°lik alkol ¢ozeltisi (4.10) ile
seyreltilerek uygun 2,5, 5,0, 7,5, 10,0 ve 20,0 g /L
olmak iizere bes adet standart ¢ozelti hazirlanir. 0,45
um’ den (5.3) daha az veya esit bir gozenek
biiylikliigiine sahip bir filtre ile filtre edilir.

5. Apparatus and Equipment

5.1. HPLC system capable of achieving baseline
resolution of all of the sugars.

5.1.1. High-performance liquid chromatograph with a
six-way injection valve fitted with a 10 pl loop or any
other device, whether automatic or manual, for the
reliable injection of microvolumes.

5.1.2. Pumping system enabling one to achieve and
maintain a constant or programmed rate of flow with
great precision.

5. Arag ve gerecler

5.1. Tim  sekerlerin  basarili
¢ozinlirliiglini saglayan HPLC sistemi.
5.1.1. Micro hacimde giivenilir enjeksiyon i¢in; alt1
yollu enjeksiyon valfi ile donatilmig 10 pL dongiliye
sahip veya bagka bir cihaza otomatik veya manuel
olarak bagl yliksek performansl sivi kromatografisi.
5.1.2. Biiylik hassasiyete sahip akis oranini sabit ya da
programli elde etmek ve siirdiirmek i¢in pompa sistem.

taban  ¢izgisi

5.1.3. Differential refractometer.

5.1.4. Computational integrator or recorder, the
performance of which is compatible with the rest of
the set-up.

5.1.5. Pre-column:

It is recommended that a suitable pre-column is
attached to the analytical column.

5.1.3. Diferansiyel refraktometre.

5.1.4. Hesaplamali entegrator ya da kaydedici,
performans kurulumu geri kalani ile uyumludur.

5.1.5. On kolon:

Uygun 6n kolonun analitik kolona bagli olmasi onerilir.

5.1.6. Cohmn (erample):

Material: stainless steel or glass.
Internal diameper: 1-5 mm.
Length: 100-250 mm (depending oo the

packine particle size), for example,
150 mm if the particles are 5 ym m
diameter
Stationary phase: alkylamine finctional proups bonded
to silica, maxivmm particle size 5 pm.

5.1.6. Kolon (6rnek):

Malzeme: Paslanmaz gelik veya cam.

I¢ cap:2,5 mm

Uzunluk: 100-250 mm (paketleme partikil boyutuna
bagl olarak), 6rnegin parcaciklar capt 5 pm ise 250
mm’dir.

Sabit faz: En biiyilik partikiil biiylkligi 5 pm olan
silikaya baglanmig alkilamin islevsel gruplar.




5.1.7. Chromatography conditions (pxample):
Ehion sobvent (4.8), flow mte: 1 ml'minate.
Detection: Differential reffacometry.

To make certain that the detector &5 perfectly stable, it should be switched
oo 3 few bows before use The referemce cell mmst be filled with the
elution solvent.

5.1.7. Kromatografi kosullar1 (6rnek):

Eliisyon solventi (4.8); akis hizi: 1 ml / dakika
Tespit: Diferansiyel Refraktometri.

Dedektoriin tamamen kararli oldugundan emin olmak
i¢in, kullanmadan Once birkag saat acik olmalidir.
Referans hiicresi elusyon solventi ile doldurulmalidir.

5.2. Analytical balance accurate to 0,1 mg.
5.3. Filtration set-up for small volumes using a 0,45
um micromembrane.

5.2. Analitik terazi: 0,1 mg hassasiyette.
5.3. Kiglk hacimler icin 0,45 pum mikromembran
filtrasyon diizenegi.

6. Sample storage
On receipt, samples are to be stored at room
temperature prior to analysis.

6. Numune depolama
Numuneler alindiktan sonra analiz Oncesi oda
sicakliginda saklanir.

7. Procedure

7.1. PART A: Sample preparation

7.1.1. Shake the sample.

7.1.2. Filter the sample through a filter with a pore
size less than or equal to 0,45 um (5.3).

7. Islem

7.1. BOLUM A: Numune Hazirlama

7.1.1. Numune sallanir.

7.1.2. 0,45 um’den (5.3) daha az veya esit bir gozenek
biiytikliigiine sahip bir filtre ile filtre edilir.

7.2. PART B: HPLC

7.2.1. Determination

Inject 10 pl of the standard solutions (4.12) and
samples (7.1.2). Perform the analysis under suitable
chromatography conditions, for example those
described above.

7.2.2. Should any peak of a sample have a greater area
(or height) than the corresponding peak in the most
concentrated standard, then the sample should be
diluted with distilled water and reanalysed.

7.2. BOLUM B: HPLC
7.2.1. Belirleme

Standart c¢Ozeltiler (4.12) ve numunelerden
(7.1.2) 10 pL enjekte edilir. Yukarida tarif edilen
numune uygun bir kromatografi kosullar1 altinda analiz
edilir.
7.2.2. Numune de herhangi bir pikin en yogun
standarda karsilik gelen pikten daha biiyiikk bir alana
(veya yiikseklige) sahip olmasit halinde numune
damitilmis su ile seyreltilir ve yeniden analize alinir.




8. Calculation

Compare the two chromatograms obtained for the
standard solution and spirit. Identify the peaks by their
retention times. Measure their areas (or heights) to
calculate the concentrations by the external standard
method. Take into account any dilutions made to the
sample.

The final result is the sum of sucrose, maltose, lactose,
glucose and fructose, expressed as invert sugar in g/l.
Invert sugar is calculated as the sum of all
monosaccharides and reducing disaccharides present,
plus the stoichiometric amount of glucose and fructose
calculated from the sucrose present.

Invert sugar {g/1) = ghicose (g1) + fuctese (g1) + malose (g1) +
lactose (g1) + (sucwse (1) = 105
L05 = (molecular weight of fractose + moelecular

weight of glicose)'molecular weight of sucTese

8. Hesaplama

Standart ¢6zelti ve alkolli ickiden elde edilen
iki kromatogram Kkarsilastirilir. Alikonma sdreleriyle
pikleri  belirlenir. D1s standart  yOntemiyle
konsantrasyonlar1 hesaplamak i¢in kendi alanlar1 (veya
yiikseklikleri) 6l¢iilir. Numune de yapilan diliisyonlar
dikkate alinir.
Nihai sonuglar sakaroz, maltoz, laktoz, glikoz ve
fruktoz toplamidir ve g/L invert seker olarak ifade
edilir.
Invert seker; tiim monosakaritler ve indirgen
disakkaritlerin toplamidir, ayrica glukoz ve fruktozun
stokiyometrik miktarindan hesaplanan mevcut
sakarozdur.
Invert seker(g/L) = glukoz (g/L) + fruktoz(g/L) +
maltoz (g/L) + laltoz (g/L) + (sakaroz (g/L) x 1,05).

9. Method performance characteristics (precision)
9.1. Statistical results of the interlaboratory test

The following data were obtained from an
international method performance study carried out to
internationally agreed procedures (1) (2).

9. Metot performans karakteristikleri (kesinlik)
Laboratuvarlararasi analizin istatistiksel sonuclari:
Asagidaki veriler, uluslararasi kabul gormiis
prosediirler i¢in yliriitiilen uluslararas1 metot
performans ¢alismasindan elde edilmistir.




Laboratuvarlararasi analiz yil 2000
Laboratuvar sayisi 24
Numune sayis1 8
Tablo 1
Fruktoz, glukoz, maltoz
Analitler Fruktoz
Cassis | Standart Ar}iS(i:]..lu
Numuneler (x 2) | likérd | (50 g/L) aou
ickiler
Ortalama deger 92,78 50,61 15,12
(x), g/l
Year of interishoratary st 2000 Sapma gosteren 21 22 21
Nimber of laboraiories 1 laboratuvar sayisi
Wumber of samples 8
_ _ _ _ Tekrar edilebilirlik | 2,34 2,12 0,43
(1) Protocol for the desipm, conduct and interpretatdon of method-
performance stues’, Horwitz, W. (1993) Pure and Appiied Chem kosullarl altinda
B elde edilen
(3} Horwitz, W. (1883) dnaiytical Chemiztry, 54, 67A-T6A. SOI’]U(;| ardan
Tabie 1 hesaplanan
Fructase, sincose, maltose standart sapma (Sy)
Analym Fruzmis iz Maltoe g/L’
Sammplis [ ) c?:_:j_..b i?;::::i 1’:’:;:.1 E\;:n:?u si?ﬁ? %:ﬁ; Sl:bs'-:gd Tekrar edilebilirlik 2,53 4,2 2,76
T e N kosullar altinda
Mean valus (27) o278 | soel | 1se2 | 8306 | so0e | 1581 | a3 elde edilen
xmrof labs  without al .ol bl 3 12 11 it} sonuglardan
hesaplanan nispi
Al Frocese Glacose B standart sapma
. Crans do | Stméard ::-._ﬁd. Crams & | Standard "J::;i\; Smadid (RSDr) (%)
Sammgles (= 1) Camis | (30 gl) .;,‘"ﬂ Cassiz | (30 gT) dg (10 g
Fepeamability  standard | 2,34 13 .43 347 1,01 04% 0,54 Tekrar edlleblllr“k 6’56 5’95 1’21
deviation. 5., (2] smirt (r) g/L (r =
f;ig:;iinj;[_‘- dm]-i?:!;;-: 253 41 176 in 103 302 577 2'8 X Sr)
RSD, (%6
ﬁ.epenu'nit_t' limit. r g/ | 6.56 5.5 121 C T IET Yeniden 7,72 3,13 0,84
=18 =1} Uretilebilirlik
Reproduchiliy stadard [ 772 | 313 nes | oese |27 foose | 1 kosullar altinda




Tablo 2
Sakaroz

Analit

Table 2
Smcrose
Amabyte Sacrose
Créma

e Cramy | Creomw de Standard

Samplos Pastis Cuzo Bocr Mentie &d.n-u (100 gT)
Mean vale (27) 10,53 03 103,33 J20mg | 31954 | ooB3

197"

Mo of labs without outliers 12 19 20 18 18 18
Bepeatability standard deviation, | 0,09 0,75 17 590 431 1,25
5 (20
Bepeambility relagve stondard | 0,81 i 21 1.1 13 L2
dewiation. BSD, (&)
Repeambility limit, r (z1) 0,25 11 507 16,76 1208 | 348
r=28=3)
Beproducibility  standard  devi 0.7 0g2 418 294 1611 | 443
atian, s (2T)
Beproducibility relative sandard 1.3l 3,76 403 284 304 454
dewiation, BSDy (%)
Beproducibility limit, B (271) 222 2, 1.7 1784 4512 297
B=28=5)

(*) split Jowal

Numuneler (x 2) Pastis | Uzo
<o 10,83 29,2

Ortalama deger (X ), g/L 19,7(%)

Sapma gosteren laboratuvar sayisi 19 19

Tekrar edilebilirlik kosullar1 altinda | 0,09 0,75

elde edilen sonuglardan hesaplanan

standart sapma (S;) g/L,

Tekrar edilebilirlik kosullar altinda | 0,81 3,07

elde edilen sonuclardan hesaplanan

nispi standart sapma (RSD) (%)

Tekrar edilebilirlik sinir1 (r) g/L (r | 0,25 2,1

=2,8xs)

Yeniden iiretilebilirlik kosullar1 0,79 0,92

altinda elde edilen sonuglardan

hesaplanan standart sapma (sr), g/L

Yeniden iiretilebilirlik kosullar 7,31 3,76

altinda elde edilen sonuglardan

hesaplanan nispi standart sapma

(RSDr) (%)

Yeniden iiretilebilirlik sinir1 (R) g/L | 2,22 2,57

(R=28x%5sR)

Split oran1 (*)




Table 3
Total Smgars

(Nore: this data was calculaeed for foml sugars. not mwert sugar as defined in Secton B above)

. . Bavowred | Chamy | o | O o ang

Sammples Pastis Cruzo apisit liguatr & de (230 gl)

vk Monthe | Casis =
Mean vahe (2T) 10.86 0.1 3159 10333 | 34073 | 50960 | 218,78
197 (%)

Mo of Labs without 20 19 . ] n 18 18 12
outliers
Fepeatability  standard | 0,13 [ 0.7 117 580 350 [ 27
deviation. s, (gT)
Repeatability  relative | 116 307 14 3 1,60 11 114
sandard deviation.
RSD, (*a)
Repeatability limit, r (g | 035 21 117 6,07 165 | 1565 | 750
]
r=28=5)
Beproducibility standard | 0,79 0.92 15 418 008 | 1481 | B33
deviation s (B1)
Reproducibility relative 2 376 479 404 185 191 i
smandard deviaton,
BSDy, (%)
Reproducibility limit B | 2,211 2157 124 11.7 1794 | 4148 | 1389
(=]
E=18 = 5)
(%) split lewal

Tablo 3

Toplam Sekerler
Not: Bu veriler yukarida boliim 8'de tanimlanan invert
seker olmayan toplam seker olarak hesaplandi.

Numuneler

Pastis

Uzo

Anasonlu
alkoll
ickiler

Ortalama deger (X ),
o/L

10,86

29,2
19,7(*)

31,59

Aykir1 deger gosteren
laboratuvar sayisi

20

19

20

Tekrar edilebilirlik
kosullar1 altinda elde
edilen sonuclardan
hesaplanan standart
sapma (S;) /L,

0,13

0,75

0,77

Tekrar edilebilirlik
kosullar1 altinda elde
edilen sonuclardan
hesaplanan nispi
standart sapma
(RSDy) (%)

1,16

3,07

2,45

Tekrar edilebilirlik
smirt (r) g/L (r =2,8
X sr)

0,35

2,1

2,17

Yeniden uretilebilirlik
kosullar altinda elde
edilen sonuclardan
hesaplanan standart
sapma (sr), g/L

0,79

0,92

1,51

Yeniden uretilebilirlik
kosullar1 altinda elde
edilen sonuclardan
hesaplanan nispi

7,25

3,76

4,79




IX. EGG YOLK. DETERMINATION OF EGG
YOLK CONCENTRATION IN SPIRIT DRINKS —
PHOTOMETRIC METHOD

Ek-8
DISTILE ALKOLLU iICKILERDE YUMURTA
SARISI KONSANTRASYONUNUN
BELIRLENMESI - FOTOMETRIK METOT

1. Scope

This method is suitable for the determination of egg
yolk concentration in the range of 40 to 250 g/l in egg
liqueur and liqueur with egg.

1. Kapsam

Bu metot, yumurta likorii ve yumurtali likorde
40-250 g/L arasindaki yumurta sarist
konsantrasyonunun belirlenmesi i¢in kullanilir.

2. Normative references
ISO 3696:1897 Water for analytical laboratory use —
Specifications and test methods.

Analizlerde kullanilacak su, TS EN ISO 3696’da
tanimlanmistir

3. Principle

The ethanol-soluble phosphorus compounds found in
egg yolk are extracted and assayed photometrically as
a phosphorus molybdate complex.

2. Prensip

Yumurta sarisinda bulunan, etil alkolde
¢Oziinebilen fosfor bilesikleri ekstrakte edilir ve fosfor
molibdat bilesigi olarak fotometrik metot ile analiz
edilir.

4. Reagents and materials

4.1. Double-distilled water

4.2. Diatomaceous earth

4.3. Ethanol 96 % vol. (CAS 64-17-5)

4.4. 15 % magnesium acetate (CAS 16674-78-5)
solution

4.5. 10 % sulphuric acid (CAS 7664-93-9)

4.6. 1 N sulphuric acid.

4.7. 0,16 g/l potassium dihydrogen phosphate (CAS
778-77-0), KH 2 PO 4 solution

3. Reaktifler ve materyaller
Analizlerde kullanilacak su, TS EN ISO
3696’da tanimlanmustir.
3.1. Iki kere distile edilmis su
3.2. Diyatome topragi
3.3. Hacimce %96’1lik etil alkol (CAS 64-17-5)
3.4. %15’lik magnezyum asetat (CAS 16674-78-5)
cozeltisi
3.5. %10’ 1uk siilfiirik asit (CAS 7664-93-9)
3.6. 1 N sulfirik asit
3.7. 0,16 g/L potasyum dihidrojen fosfat (CAS 778-77-
0) ¢ozeltisi, KH,PO,




4.8. Reagent for phosphate determination:

dissolve 20 g of ammonium molybdate (CAS 12054-
85-2), (NH4)6 Mo 70 24 .4H 2 O in 400 ml water
at 50 0 C;

dissolve, in another vessel, 1 g of ammonium vanadate
(CAS 7803-55- 6), NH 4 VO 3, in 300 ml hot water,
allow to cool, then add 140 ml of concentrated nitric
acid (CAS 7697-37-2). Combine the cooled solutions
ina 1 000 ml volumetric flask and make up to the 1
000 ml mark.

3.8. Fosfat belirleme reaktifi:

20 g amonyum molibdat (CAS 12054-85-2)
[(NH4)6M07024.4H,0], 50 °C’de 400 mL su igerisinde
¢oziindiiriliir. Bagka bir kapta, 1 g amonyum vanadat
(CAS 7803-55-6) (NH4VO3), 300 mL sicak su
igerisinde ¢oziindiiriiliir, sogutulur ve sonra 140 mL
derisik nitrik asit (CAS 7697-37-2) eklenir. Sogumus
olan ¢ozeltiler 1000 mL’lik balon jojede birlestirilir ve
hacim 1000 mL’ye tamamlanir.

5. Apparatus and equipment

5.1. 100 ml conical flask

5.2. Ultrasonic bath (or magnetic stirrer)
5.3. 100 ml volumetric flask

5.4. 20 o C water bath

5.5. Filter (Whatman No 4 or equivalent)
5.6. Porcelain (or platinum) crucible
5.7. Boiling water bath

5.8. Hot plate

5.9. Muffle furnace

5.10. 50 ml volumetric flask

5.11. 20 ml volumetric flask

5.12. Spectrophotometer set at 420 nm
5.13. 1 cm cuvette.

4. Arag ve gerecler

4.1. Erlen, 100 mL’lik

4.2. Ultrasonik banyo ya da magnetik karistirici
4.3. Balon joje, 100 mL’lik

4.4. Su banyosu, 20 °C’ye ayarlanabilir

4.5. Filtre (Whatman No 4 ya da esdeger)

4.6. Porselen (ya da platin) kroze

4.7. Kaynar su banyosu

4.8. Is1 plakast

4.9. Kiil firin1

4.10. 50 mL’lik balon joje

4.11. 20 mL’lik balon joje

4.12. 420 nm’de 6l¢iim yapabilen spektrofotometre
4.13. 1 ecm’lik kiivet

6. Samples
Samples are stored at room temperature prior to
analysis.

5. Numune
Numuneler, analiz 6ncesi oda sicakliginda
saklanir.




7. Procedure

7.1. Sample preparation

7.1.1. Weigh 10 g of the sample into a 100 ml conical
flask (5.1).

7.1.2. Add gradually 70 ml of ethanol (4.3) in small
portions, swirling with each addition, and place in an
ultrasonic bath (5.2) for 15 minutes (or stir the mixture
with a magnetic stirrer (5.2) for 10 minutes at room
temperature).

7.1.3. Transfer the contents of the flask to a 100 ml
volumetric flask (5.3) with washings of ethanol (4.3).
Adjust to the calibration mark with ethanol (4.3) and
place the flasks in a 20 o C water bath (5.4). Adjust to
the calibration mark at 20 o C.

7.1.4. Add a small amount of diatomaceous earth (4.2)
and filter (5.5), discarding the first 20 ml.

7.1.5. Transfer 25 ml of the filtrate to a porcelain (or
platinum) crucible (5.6). The filtrate must then be
concentrated by gentle evaporation in a boiling water
bath (5.7), with the addition of 5 ml of 15 %
magnesium acetate solution (4.4).

7.1.6. Place the crucibles on a hot plate (5.8) and heat
until just dry.

7.1.7. Ash the residue by heating to incandescence at
600 o C in a muffle furnace (5.9) until the ash is white,
minimum of one and a half hours but can be left
overnight.

7.1.8. Take up the ash with 10 ml of 10 % sulphuric
acid (4.5) and transfer it with washings of distilled
water (4.1) to a 50 ml volumetric flask (5.10), and fill
to the mark at room temperature with distilled water
(4.1). A5 ml aliquot of this ash solution is to be used
to prepare the sample solution of the photometric
phosphate assay.

6. Islem

6.1. Numune hazirlama

6.1.1. 100 mL’lik erlen (4.1) igerisinde 10 g numune
tartilir.

6.1.2. 70 mL etil alkol (3.3) kiiclik miktarlarda yavas
yavas eklenir, her bir eklemede dondiiriilerek karistirilir
ve 15 dakika siresince ultrasonik banyoya (4.2)
yerlestirilir (ya da oda sicakliginda 10 dakika siiresince
magnetik karistirici ile karistirilir).

6.1.3. Erlenin igerigi etil alkol (3.3) ile yikanarak 100
mL’lik balon jojeye (4.3) aktarilir. Etil alkol ile hacmi
tamamlanir ve 20 °C’deki su banyosuna (4.4)
yerlestirilir. 20°C’de hacmi tamamlanur.

6.1.4. Az miktarda diyatome topragi (3.2) eklenir ve ilk
20 mL atilmak suretiyle filtre (4.5) edilir.

6.1.5. Siizintinin 25 mL’si porselen (ya da platin)
krozeye (4.6) aktarilir. Daha sonra filtrat, %15’lik
magnezyum asetat ¢ozeltisinden (3.4) 5 mL eklenerek
kaynar su banyosunda (4.7) yavas yavas evapore
edilerek konsantre edilmelidir.

6.1.6. Krozeler 1s1 plakas1 (4.8) {izerine yerlestirilir ve
kuruyana kadar 1sitilir.

6.1.7. Isitma sonucu kalan kisim, beyaz renkte kiil elde
edilene kadar akkor hale gelmis kiil firininda (4.9) 600
°C’de bekletilir (En az 1,5 saat ancak bir gece boyunca
birakilabilir).

6.1.8. Kiil, 10 mL %10’ luk siilfiirik asit (3.5) ile alinir
ve distile su (3.1) ile yikanarak 50 mL’lik balon jojeye
(4.10) aktarilir ve distile su ile oda sicakliginda hacmi
tamamlanir. Bu kiil ¢ozeltisinin 5 mL’si, fotometrik
fosfat analizi i¢in numune ¢dzeltisi hazirlamada
kullanilir.




7.2. Photometric phosphate assay

7.2.1. Comparative solution

7.2.1.1. Place 10 ml of 10 % sulphuric acid (4.5) ina
50 ml volumetric flask (5.10) and fill to the mark with
distilled water (4.1).

7.2.1.2. Add to a 5 ml aliquot of this solution (7.2.1.1),
contained in a 20 ml volumetric flask (5.11), 1 ml of 1
N sulphuric acid (4.6) and 2 ml of the phosphate
reagent (4.8) and make up to 20 ml with distilled
water (4.1).

7.2.1.3. Stopper with a loosely inserted stopper, shake,
and heat in a boiling water bath (5.7) for 10 minutes,
then cool in a 20 o C water bath (5.4) for 20 minutes.
7.2.1.4. Fill a 1 cm cuvette (5.13) with this
comparative solution.

6.2. Fotometrik fosfat analizi

6.2.1. Karsilastirma ¢ozeltisi

6.2.1.1. % 10’luk siilfiirik asit (3.5) ¢ozeltisinden 10
mL alinarak, 50 mL’lik balon jojeye (4.10) aktarilir ve
distile su (3.1) ile hacmi tamamlanir.

6.2.1.2. Bu ¢ozeltiden 5 mL alinarak 20 mL’lik balon
jojeye (4.11) aktarilir, 1 mL 1 N sulfurik asit (3.6) ve 2
mL fosfat reaktifi (3.8) eklenir ve distile su (3.1) ile 20
mL’ye tamamlanir.

6.2.1.3. Kapag1 gevsek bir bigimde kapatilir, calkalanir
ve kaynar su banyosunda (4.7) 10 dakika stresince
1sitilir. Daha sonra 20 °C’deki su banyosunda (4.4) 20
dakika sogutulur.

6.2.1.4. 1 cm’lik kiivet (4.13), bu karsilastirma ¢ozeltisi
ile doldurulur.




7.2.2. Sample solution

7.2.2.1. Add to a 5 ml aliquot of the ash solution
(7.1.8), contained in a 20 ml volumetric flask (5.11), 1
ml of 1 N sulphuric acid (4.6) and 2 ml of the
phosphate reagent (4.8) and make up to 20 ml with
distilled water (4.1).

7.2.2.2. Stopper with a loosely inserted stopper, shake,
and heat in a boiling water bath (5.7) for 10 minutes,
then cool in a 20 o C water bath (5.4) for 20 minutes.
7.2.2.3. The yellow solution that develops is
immediately analysed spectrophotometrically (5.12) in
a 1 cm cuvette (5.13) at 420 nm against the
comparative solution (7.2.1.4).

7.2.3. Calibration curve

7.2.3.1. To construct the calibration curve, add 2 ml
aliquots of the phosphate reagent (4.8) to 20 ml
volumetric flasks (5.11) each containing 1 ml of 1 N
sulphuric acid (4.6) and 0, 2, 4, 6, 8, and 10 ml of the
potassium dihydrogen phosphate solution (4.7)
respectively, and make up to the 20 ml mark with
distilled water (4.1).

7.2.3.2. Stopper with a loosely inserted stopper, shake,
and heat in a boiling water bath (5.7) for 10 minutes,
then cool in a 20 o C water bath (5.4) for 20 minutes
and analyse spectrophotometrically (5.12) ina 1 cm
cuvette (5.13) at 420 nm against the comparative
solution (7.2.1.4).

6.2.2. Numune ¢ozeltisi

6.2.2.1. Kiil ¢ozeltisinden (6.1.8) 5 mL alinir ve 20
mL’lik balon jojeye (4.11) aktarilir. 1 mL 1 N siilfiirik
asit (3.6) ve 2 mL fosfat reaktifi (3.8) eklenir ve distile

su (3.1) ile 20 mL’ye tamamlanir.

6.2.2.2. Kapag kapatilir, calkalanir ve kaynar su
banyosunda (4.7) 10 dakika siiresince 1sitilir. Daha
sonra 20 °C’deki su banyosunda (4.4) 20 dakika

sogutulur.

6.2.2.3. Olusan sar1 ¢ozeltinin, karsilastirma ¢ozeltisine

karsihlk 420 nm’de 1

cm’lik  kuvette

spektrofotometrik (4.12) okumasi yapilir.

6.2.3. Kalibrasyon egrisi

hemen

6.2.3.1. Kalibrasyon egrisi olusturmak i¢in, fosfat
reaktifinden (3.8) 2 mL’lik hacimler alinarak 20 mL’lik
balon jojelere (4.11) aktarilir. Her birine 1 mL 1 N
stlfiirik asit (3.6) ve sirasiyla 0, 2, 4, 6, 8 ve 10 mL
potasyum dihidrojen fosfat c¢ozeltisi (3.7) eklenir ve

distile su (3.1) ile hacimleri 20 mL’ye tamamlanir.
6.2.3.2. Kapag1 gevsek bir bicimde kapatilir, ¢alkalanir
ve kaynar su banyosunda (4.7) 10 dakika slresince
1s1tilir. Daha sonra 20 °C’deki su banyosunda (4.4) 20
dakika sogutulur. Karsilastirma ¢ozeltisine karsilik 420
nm’de 1 cm’lik kiivette hemen spektrofotometrik (4.12)
okumasi yapilir.

dihydropen phosphate 0 2 4 & B 10
sohution {ml)
B0, (mg) 0 0167 0334 0301 0668 0235

6.2.3.3. Kalibrasyon egrisinin olusturulmasi:

Dihidrojen fosfat ¢ozeltisi | O 2 4
(mL)

P,0s (Mg) 0 0,167 | 0,33/




B Expression of resmlis
The ege yolk coment in g1 is calculated from the followmng formula:

110 = density
pll e violk = me P.A. = #
£/

whars:
118 conversion factor for fotal PoOw in g in 100 g of ezp yolk
mz PO, wvalue established from the calibration curve

denzity mass per unit volume (g'ml) of the ege-based Hquenr at 20

"C
E weight of the egz-based liquew in g
40 diluticn factor for a 5 ml aliquot of ash sohstion.

7. Sonuclarin ifade edilmesi
Yumurta sarisi igerigi, g/L olarak asagidaki formiil ile
hesaplanir:

g/l yumurta sarist = mg P;Os x [(110 X
yogunluk)/(E/40)]
Burada;

110: Yumurta sarisinin 100 g’inda “g” olarak toplam
P,Os icin ¢evrim faktorind,

mg P,0s: Kalibrasyon egrisinden belirlenen degeri,
Yogunluk: 20 °C’de yumurta bazli likdriin birim hacim
basina kiitlesini (g/mL),

E: Yumurta bazli likoriin “g” olarak agirligini,

40: Kiil ¢ozeltisinin 5 mL’lik kismi igin seyreltme
faktorund

ifade eder.

9. Method performance characteristics (precision)
Statistical results of the interlaboratory test:

the following table gives the values for egg yolk.

The following data were obtained from an
international method performance study carried out to
internationally agreed procedures.

8. Metot performans karakteristikleri (kesinlik)
Laboratuvarlararasi analizin istatistiksel sonuglari:
Asagidaki tablolar yumurta sarisi igin degerleri verir.
Asagidaki veriler, uluslararasi kabul gormiis
prosediirler i¢in yliriitiilen uluslararasi metot
performans ¢alismasindan elde edilmistir.




Year of mierlaboratery test: 1908
Number of laboratonies: 24
Mumber of samples: 5
Amnalyte: Ege yolk

Sampls A B - D E
?iur:lber nil'.labomtm'_es. retamed after elim 19 a0 n n 12
inating autliers
Number of outliers (laborateries) 4 1 4 2
Humber of accepted results 38 40 — 40 -
Mean vahe 1473 | 411 | 1274 |31.9 (%)) 1911

TIB (™)

Bepeatability standard desdation (5 g1 144 414 393 183 | 32
Bepeatbility relative smandard deviation | 1.7 L8 1.8 29 1.7
BED (%)
Bepeatability Limit (1) g1 6.8 119 1.0 5.1 o1
Beproducibility standard deviatom (5.) g1 5.01 5,045 .56 342 .87
Beproducibility relative standard deviation | 3.4 25 P 55 36
(REDg) (¥
Feproducibility limit (B) g1 140 17.0 187 2.5 18.2

Sample types

A Advoczat, blind doplicates
Advocaat, blind deplicates
Advocat, blind deplicates
Advocat (dihoed), spht levals (*)
Advoczat, blind doplicates

[ =R -}

Laboratuvarlararasi analiz y1l1
Laboratuvar sayisi
Numune sayisi
Analit

1998
24

5

Yumurta sarisi

Numuneler

A

Aykir1 deger gosteren
laboratuvarlarin ¢ikarilmasindan
sonra kalan laboratuvar sayisi

19

20

Aykirt deger gosteren laboratuvar
say1st

Kabul edilen sonug sayis1

38

40

Ortalama deger (X ), ng/g

147,3

241,1

Tekrar edilebilirlik kosullar1 altinda
elde edilen sonuclardan hesaplanan
standart sapma (S) g/L,

2,44

4,24

Tekrar edilebilirlik kosullart altinda
elde edilen sonuglardan hesaplanan
nispi standart sapma (RSD,) (%)

1,7

1,8

Tekrar edilebilirlik sinir1 (r), g/L

6,8

11,9

Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan standart sapma (Sg), o/L

5,01

6,06

Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan nispi standart sapma
(RSDr) (%)

3,4

2,5

Yeniden iiretilebilirlik sinir1 (R),
g/L

14,0

17,0

Niimiine tiirlari




X. DETERMINATION OF THE FOLLOWING
WOOD COMPOUNDS IN SPIRIT DRINKS BY
HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY (HPLC): FURFURAL, 5-
HYDROXYMETHYLFURFURAL, 5-
METHYLFURFURAL, VANILLIN,
SYRINGALDEHYDE, CONIFERALDEHYDE,
SINAPALDEHYDE, GALLIC ACID, ELLAGIC
ACID, VANILLIC ACID, SYRINGIC ACID AND
SCOPOLETIN

Ek9
Yiiksek Performansh Sivi Kromotografisiyle
(HPLC) Alkollii ickilerde Ahsap Bilesiklerin
(furfural, 5-hidroksimetilfurfural, 5-metilfurfural,
vanilin, siring aldehit, konifer aldehit, sinap aldehit,
gallik asit, elajik asit, vanilik asit, sirinjik asit ve
skopoletin) Belirlenmesi:

1. Scope

The method pertains to the determination of furfural,
5-hydroxymethylfurfural, 5-methylfurfural, vanillin,
syringaldehyde, coniferaldehyde, sinapaldehyde, gallic
acid, ellagic acid, vanillic acid, syringic acid and
scopoletin, by high-performance liquid
chromatography.

1. Kapsam

Bu metot yiiksek performansli sivi
kromatografisi ile furfural, 5-hidroksimetilfurfural, 5-
methylfurfural, vanilin, siring aldehit, konifer aldehit,
sinap aldehit, gallik asit, elajik asit, vanilik asit, sirinjik
asit ve skopoletinin belirlenmesi ile ilgilidir.

2. Normative reference

Analytical method recognised by the General
Assembly of the International Organisation of Vine
and Wine (OIV) and published by OIV under the
reference OIV-MA-BS-16: R2009.

3. Principle

Determination by high-performance liquid
chromatography (HPLC), with detection by ultraviolet
spectrophotometry at several wavelengths and by
spectrofluorimetry.

2. Prensip

Farkl1 dalga boylarinda ultraviyole
spektrofotometre ve spektroflorometreye sahip yiksek
basingli sivi kromatografi (HPLC) ile belirlenmesidir.

4. Reagents

The reagents must be of analytical quality. The water
used must be distilled water or water of at least
equivalent purity. It is preferable to use microfiltered
water with a resistivity of 18,2 M Q.cm.

3. Reaktifler

Reaktifler analitik kalitede olmalidir. Kullanilan
su distile su veya en azindan buna esdeger saflikta su
olmalidir. 18,2 M Q.cm bir direng ile mikrofiltre
edilmis su kullanilmasi tercih edilir.




4.1. 96 % vol. alcohol.

4.2. HPLC-quality methanol (Solvent B).

4.3. Acetic acid diluted to 0,5 % vol. (Solvent A).
4.4. Mobile phases: (given as an example only).
Solvent A (0,5 % acetic acid) and solvent B (pure
methanol). Filter through a membrane (porosity 0,45
um). Degas in an ultrasonic bath, if necessary.

4.1. % 96’lik alkol (v/v).

4.2. Metanol (solvent B): HPLC Kalitesinde.

4.3. Asetik asit (solvent A): % 0,5’lik

4.4. Mobil fazlar: (sadece 6rnek olarak verilen)
Solvent A (% 0.5’lik asetik asit) ve solvent B

(saf metanol). Gozenek biiyiikligii 0,45 um olan

filtreden siiziiliir. Gerekirse ultrasonik banyoda gazi

giderilir.

4.5. Reference standards of 99 % minimum purity:
furfural, 5-hydroxymethyl furfural, 5-methylfurfural,
vanillin, syringaldehyde, coniferaldehyde,
sinapaldehyde, gallic acid, ellagic acid, vanillic acid,
syringic acid and scopoletin.

4.5. Asgari % 99 saflikta referans standartlar: furfural,
5-hidroksi furfural, 5-methylfurfural, vanilin, siring
aldehit, konifer aldehit, sinap aldehit, gallik asit, elajik
asit, vanilik asit, sirinjik asit ve skopoletin.

4.6. Reference solution: the standard substances are
dissolved in a 50 % vol. aqueous-alcoholic solution.
The final concentrations in the reference solution
should be of the order of:

furfural: 5 mg/l; 5-hydroxymethyl furfural: 10 mg/l; 5-
methylfurfural 2 mg/l; vanillin: 5 mg/I;
syringaldehyde: 10 mg/l; coniferaldehyde: 5 mg/l;
sinapaldehyde: 5 mg/l; gallic acid: 10 mg/l; ellagic
acid: 10 mg/l; vanillic acid: 5 mg/l; syringic acid: 5
mg/l; scopoletin: 0,5 mg/I.

4.6. Referans ¢ozeltisi: Standart maddeler % 50°lik(v/v)
su-alkol sollisyonu icinde cozalr. Nihai
konsantrasyonlar referans ¢oOzeltisindeki gereklilikleri
yerine getirmelidir:

furfural: 5 mg/L; 5-hidroksimetil furfural: 10 mg/L; 5-
metilfurfural 2 mg/L; vanilin: 5 mg/L; syring aldehit:
10 mg/L; conifer aldehit: 5 mg/L; sinap aldehit: 5

mg/L; gallik acid: 10 mg/L; elajik asit: 10 mg/L;
vanillik asit: 5 mg/l; syrinjik asit: 5 mg/L; skopoletin:
0,5 mg/L.

5. Apparatus

Standard laboratory apparatus

5.1. A high-performance liquid chromatograph
capable of functioning in binary gradient mode and
equipped with:

5.1.1. A spectrophotometric detector capable of
measuring at wavelengths from 260 to 340 nm. It is
however preferable to work with a multiple
wavelength detector with a diode array or similar, in
order to confirm the purity of the peaks.

5. Araglar

Standart laboratuvar cihazlari

5.1. Ikili gradyan modda calisma yapabilir yiiksek
basingli s1v1 kromatografisi ve ekipmanlari:

5.1.1. 260 ve 340 nm dalga boylarinda 6l¢iim yapabilen
bir spektrofotometrik dedektér. Ancak en yiksek pik
safligin1 teyit etmek i¢in, bir diyot dizisi ya da benzeri
coklu dalga boylu detektdr ile ¢aligmak tercih edilir.




5.1.2. A spectrofluorimetric detector — excitation
wavelength: 354 nm, emission wavelength: 446 nm
(for the trace determination of scopoletin; which is
also detectable at 313 nm by spectrophotometry).
5.1.3. An injection device capable of introducing 10 or
20 pl (for example) of the test sample.

5.1.4. A high-performance liquid chromatography
column, RP C18 type, 5 um maximum particle size.

5.1.2. Spektroflorimetrik dedektor: Eksitasyon dalga
boyu: 354 nm, emisyon dalga boyu: 446 nm
(Skopoletin iz tespiti i¢in, ayrica spektrofotometre ile
313 nm' de saptanabilir).

5.1.3. Test numunesinin (6rnegin) 10 ya da 20 pL dahil
etme yetenegine sahip bir enjeksiyon cihazi.

5.1.4. Yiiksek performans sivi kromatografi kolonu, RP
C18 tipi, maksimum partikil boyutu 5 pm.

5.2. Syringes for HPLC.

5.3. Device for membrane-filtration of small volumes.
5.4. Integrator-computer or recorder with performance
compatible with the entire apparatus, and in particular,
it must have several acquisition channels.

5.2. HPLC igin enjektorler.

5.3. Kicik hacimlerde membran filtrasyon icin cihaz.
5.4. Entegrator-bilgisayar veya kaydedici tiim aparati
ile uyumlu olmal1 ve 6zellikle de birkag alici kazanim
kanal1 olmasi gerekir.

6. Procedure

6.1. Preparation of the solution to be injected

The reference solution and the spirit drink are filtered,
if necessary, through a membrane with a maximum
pore diameter of 0,45 um.

6. Islem
6.1. Enjekte edilecek soliisyonun hazirlanmasi

6.2. Chromatographic operating conditions: carry out
the analysis at ambient temperature by means of the
equipment described in (5.1) and using the mobile
phases (4.4) with a flow of approximately 0,6 ml per
minute following the gradient below (given as an
example only)

Time: 0 min 50 min 70 min #) min

solvent A (water-acid): 100 % 60 % 100 % 100 %

solvent B {methanal): 0% 40 % 0% 0%

Note that m certain cases this zradient sheuld be modified to avedd co-
elatons.

Kromatografik ¢alisma kosullar1:

- Referans ¢ozeltisi ve alkollii icecek gerektiginde 0,45
pum'lik  maksimum  gdzenek capmna sahip  bir
membrandan filtre edilir.

- Analiz (5.1)'de tarif edilen cihaz ile ortam sicakliginda
yuratullr ve yaklasik 0.6 mL/dk akis hizinda mobil faz
(4.4) kullanmak suretiyle asagidaki gradyan altinda
gergeklestirilir (sadece ornek olarak verilen).

- Zaman: 0 dk 50 dk 70 dk 90 dk

- Solvent A (su-asit):% 100 % 60 %2100 %100

- Solvent B (metanol): % 0 %40 % 0% 0

Not: Belirli durumlarda es eliisyonu 6nlemek i¢in bu
gradyanin degistirilmesi gerekir.




6.3. Determination

6.3.1. Inject the reference standards separately, then
mixed.

Adapt the operating conditions so that the resolution
factors of the peaks of all the compounds are equal to
at least 1.

6.3.2. Inject the sample as prepared in 6.1.

6.3.3. Measure the area of the peaks in the reference
solution and the spirit drink and calculate the
concentrations.

6.3. Belirleme
6.3.1. Ayr1 ayn referans standartlar enjekte edilir daha
sonra karistilirir.

Calisma kosullarinin uygun hale getirilmesi i¢in
tim bilesik piklerinin ¢Ozliniirliik faktdrlerinin en
azindan 1 'e esit olmas1 saglanir.

6.3.2. 6.1°de hazirlanan 6rnek enjekte edilir.
6.3.3. Referans ¢ozeltisi ve alkollu icki piklerinin
alanin Ol¢iiliir ve konsantrasyonlar1 hesaplanir.

7. Expression of results

Express the concentration of each constituent in mg/I.

7. Sonuglarin ifade edilmesi
Her bir bilesenin konsantrasyonu (mg /L) ifade edilir.

8. Performance characteristics of the method
(precision)

The following data were obtained in 2009 from an
international method- performance study on a variety
of spirit drinks, carried out following internationally-
agreed procedures (1) (2).

8. Metot performans karakteristikleri (kesinlik)
Asagidaki veriler, alkollii ickilerin uluslararasi kabul
gormiis prosediirler i¢in yiiriitiilen uluslararas: metot
performans ¢alismasindan 2009 yilinda elde edilmistir

1) ).




8.1. Furfural

(RZZ,SXSR)

Analit
.. | Brend
Numuneler Viski I
$1  Furfiml Katilimci laboratuvar sayisi 15 15
B i Sonuglar1 kabul edilen laboratuvar
Samples Whisky | Brandy | Bum | Cognac 1 | Boesbon | Cogmac 2 Say'lSl 14 12
Mo of laboratories pardcipating 15 15 15 15 15
Mo of results accepted {laboratories) | 14 12 13 14 12 13 Ortalama deger , g/L 2’9 1’2
Amlya Furfural Tekrar edilebilirlik kosullar1 altinda
Samgis Whisky | Brandy | Bum | Cogaac 1 |Bowben | Cogaac 2 elde edilen sonucglardan hesaplanan | 0,04 | 0,05
standart sapma (sr) g/L,
Mean value (mgl) 20 |12 |7 | ws |53 | 13
L_R;!p-%wbﬁn' stndard deviation, s | 004 | 005 | 004 ] 018 | 0.5 | 020 Tekrar edilebilirlik kosullar1 altinda
— — - - _ elde edilen sonuclardan hesaplanan 1,4 4,5
Eﬂﬁtguimlr?me standard devi 14 45 K] 1.7 1.5 niSpi Standart Sapma (RSD.—) (%)
ff‘fgm:;m el ol el e R I Tekrar edilebilirlik sinir1 (r) g/L (r 01 02
Repm'f:ur:: standard deviatiom, | 024 | 0018 | 008 ] 14 0,40 0,59 =2,8x Sr) ’ ’
5 (mpl)
Reproducibility relative sandamd| 8 | 15 13 3 5 Yeniden iiretilebilirlik kosullar1
deviation, RSD,, () altinda elde edilen sonuglardan 0,24 | 0,18
Reproducibiity L. R (21 or | os |os| s | 14| L8 hesaplanan standart sapma (sr), 9/L
®=28 )
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
- 8 15
hesaplanan nispi standart sapma
(RSDr) (%)
Yeniden iiretilebilirlik sinir1 (R) g/L 07 05




1. 5-Hydmuymetrylfurforal

8.2. 5-Hidroksimetilfurfural

Analit

5-Hi

Numuneler

Viski

Brend

Katilimci laboratuvar sayisi

16

16

Sonuglar kabul edilen laboratuvar
sayis1

14

14

Ortalama deger, g/L

5,0

11,1

Tekrar edilebilirlik kosullari altinda
elde edilen sonuclardan hesaplanan
standart sapma (s;) g/L,

0,09

0,09

Tekrar edilebilirlik kosullar1 altinda
elde edilen sonuglardan hesaplanan
nispi standart sapma (RSD,) (%)

1,7

0,8

Amalyte Hydroxymethylferfural

Samples Whisky | Brandy | Rem | Cognac 1 | Bowrbon | Cognac 2
No of laboratories pardcipating 16 16 16 16 16 16
Wo of results accepted (laboratores) | 14 14 14 14 4 14
Memn vahe (mg1) 350 ] 1L1 ] 94 3.7 5.1 17.5
Repeatability standard dewviatiom, s | 009 | 009 | 009 042 0.07 0.13
[mgT)
Fepeatability relative standard devi 0s LD L3 1.2 0.8
ation, S0, (M%)
Fepeatability limit, r (mg1) 0l 03 03 11 0.2 04
[T=2E=x5)
Feproducibibty shndard deviation, | 0.39 | 1.01 | 0.50 45 0.4 LG
e (mET)
Reproducibility relative standard B a ] 13 a
deviation, BSDy, (M%)
Feproducibibity lmit, B (gT) L1 1R 14 13, 1.1 4.6

=28 = 5)

Tekrar edilebilirlik sinirt (r) g/L (r
=2,8x5)

0,2

0,3

Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan standart sapma (Sgr), g/L

0,39

1,01

Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
hesaplanan nispi standart sapma
(RSDr) (%)

Yeniden uretilebilirlik sinir1 (R) g/L
(R=28x%sg)

1,1

2,8




23, 5-Methylforfiral

8.3. 5-Metilfurfural

Amlyte S-Mathytirfiral
Samplas Whisky | Brandy | Rem | Cognac 1 | Bowrbom | Cogmac 2
N of laboratories participating 11 11 11 11 11
Wo of results accepted (laboratories) 11 ] 11 10 11
Azalbyts = Mathyifurfral
Samples Whisky | Bramdy | Fe=m | Cognac 1 | Bourbom | Cognac
Mean value (mgT) 0.l 0.2 01 0.3 1.7 ik}
Fepeatahbility standard dewviation, s, | 001 | 01 | 0,02 002 0.03 007
(mg)
Feepeatability relative standard devi- | 10,7 6.1 13,6 4.7 10 10,0
ation, BSD, (%)
Fepeatability limit, r {mgT) (] 0.0 01 01 0,1 02
[T=218 = 5)
Feproducibility smndard deviatiom, | 003 | 0.4 | 003 018 0,20 026
5 (mET)
Feprodocibility melative s@andard 18 n i 12
deviation, 5D ()
Feproducibility limit, B {gT) 0l 0.1 0l 0.3 0.6 07
B=28 =)

Analit
.. | Brend
Numuneler Viski i

Katilimci laboratuvar sayisi 11 11
Sonuglar1 kabul edilen laboratuvar 11 11
sayi1si
Ortalama deger, g/L 0,1 0,2
Tekrar edilebilirlik kosullari altinda
elde edilen sonuclardan hesaplanan | 0,01 | 0,01
standart sapma (s;) g/L,
Tekrar edilebilirlik kosullar1 altinda
elde edilen sonuglardan hesaplanan | 10,7 6,1
nispi standart sapma (RSD,) (%)
’fekrar edilebilirlik s (r) g/L (r 0.0 0.0
=2,8x5)
Yeniden dretilebilirlik kosullar
altinda elde edilen sonuglardan 0,03 0,04
hesaplanan standart sapma (Sgr), g/L
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan

-~ 35 18
hesaplanan nispi standart sapma
(RSDr) (%)
Yeniden iiretilebilirlik sinir1 (R) g/L 0.1 01

(R=28x5R)




4. Vanillin

8.4. Vanilin

Ambys Vanillin

Samples Whisky | Brandy | Fom | Cognac 1 | Bowrbom | Cognac 2
Wo of laboratories partcipating 16 16 16 16 16
Mo of results accepted (laboratores) | 16 16 16 15 16
Maan vahe (mgl) 0.5 02 11 12 3.2 ig
Fepeatability standard deviation, s, | 0.03 | 0,02 | 006 | Q.11 0,11 0.09
(mgl)
Fepeatability relative standard devi- | 6.8 06 | 46 g0 3. 3
ation, RSO, (%)
Fepeatability limit, r (mg1) 0l 0l 02 03 0.3 03
[rT=18 =xg)
Feproducibility sandard deviatom, | 0.09 | 006 | 0,18 | 0.27 041 0,52
5 (mET)
Feproducibility relative sandard | 19 2 vl 13 16
deviation, BSDy, (%)
Feproducibility limit, E (gT) 03 02 | 05 0g 1.2

=128 = sy

Analit
.. | Brend

Numuneler Viski i
Katilimci laboratuvar sayisi 16 15
Sonuglar1 kabul edilen laboratuvar 16 15
sayi1si
Ortalama deger, g/L 0,5 0,2
Tekrar edilebilirlik kosullari altinda
elde edilen sonuclardan hesaplanan | 0,03 | 0,02
standart sapma (s;) g/L,
Tekrar edilebilirlik kosullart altinda
elde edilen sonuclardan hesaplanan 6,8 9,6
nispi standart sapma (RSD,) (%)
’fekrar edilebilirlik s (r) g/L (r 0.1 01
=2,8x5)
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan 0,09 0,06
hesaplanan standart sapma (Sgr), g/L
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan

-~ 19 25
hesaplanan nispi standart sapma
(RSDr) (%)
Yeniden iiretilebilirlik sinir1 (R) g/L 0.3 0.2

(R=28x5R)




8.5. Siring aldehit

Analit
.. | Brend
Numuneler Viski i
835 Synngaldebyde
o e Katilimci laboratuvar sayisi 16 15
gl Wik | Brmdy | Rsm | Comac 1 | Bowhon | Coguac 2 Sonuglar1 kabul edilen laboratuvar 13 13
Mo of laboratories partcipating 16 5 | 15 15 16 Sayisi
Wo of results accepted (laboratories) | 13 13 12 = 13 Ortalama deger, g/L 1’0 0’2
A i Tekrar edilebilirlik kosullari altinda
Samgias Whisky | Brandy | Rem | Coguac 1 | Bouben | Coguac elde edilen sonuclardan hesaplanan | 0,03 | 0,02
Mean value (mgl) 10 | o2 |48 | 32 | s | o7 standart sapma (sr) /L,
I'E;];lalmtu_m sandard deviaton, s | 0.03 | 002 | 04 0.08 0.10 0.0e Tekrar edilebilirlik kosullarl altinda
SE———— ey PR [P R R g elde edilen sonuclardan hesaplanan 2,6 8,1
ation, 5D, (%) I N N ' ' nispi standart sapma (RSDy) (%)
Fepeatability limit, r (mg1) ol | o1 Jo1 | o2 0.3 03
{T=18 ~ 5} Tekrar edilebilirlik sinirt (r) g/L (r
- 0,1 0,1
Reproducibility stndard deviation. | 0.08 | 0.07 | 023 | oae | 030 | o4 =2,8x%s;)
5 (meT)
Reprofuctility rehve sandwd | 8 | 33 | 3 5 4 4 Yeniden iiretilebilirlik kosullart
. L altinda elde edilen sonuclardan 0,08 0,07
Eg e R D el B I I B B hesaplanan standart sapma (sr), g/L
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
N 5 33
hesaplanan nispi standart sapma
(RSDr) (%)
Yeniden iiretilebilirlik sinir1 (R) g/L 0.2 0.2

(R=28xsR)




5.4

8.6. Konifer aldehit

Coniferaldehyde

Amlbre Cenifamaldabnda

Samples Whisky | Bremdy | Rem | Cognac | |Bowbon | Cognac 2
Mo of laboratories pardcipating 13 12 13 12 13 13
Mo of results accepted (laboratomes) | 12 12 13 12 13 13
Mean valie (mgT) 0.2 0.2 0.6 0.8 44 13
Repeatability standard deviatiom, s, | 0.02 | 0.02 | 003 0.03 0.0 0.06
(meT)
Repeatability relative standard devi- | 9.2 0.8 4.6 43 14 43
agon, RSO, ()
Repeatability limit, r (mg1) 004 | oo ) o007 0,09 0,24 016
[r=28=5)
Peproducibility standard dewiatom, | 0.04 | 004 | 011 0,18 038 02
5 (mED)
Feproducibility relative standard | 23 X 21 3 i 1
deviation, FSD (%)
Peproducibility lmit, B. {2/T) ol 0l 03 0.5 11 0.7
=28 = 5)

Analit
.. | Brend

Numuneler Viski i
Katilimci laboratuvar sayisi 13 12
Sonuglar1 kabul edilen laboratuvar 12 12
sayi1si
Ortalama deger, g/L 0,2 0,2
Tekrar edilebilirlik kosullari altinda
elde edilen sonuclardan hesaplanan | 0,02 | 0,02
standart sapma (s;) g/L,
Tekrar edilebilirlik kosullart altinda
elde edilen sonuclardan hesaplanan 9,2 9,8
nispi standart sapma (RSD,) (%)
’fekrar edilebilirlik s (r) g/L (r 004 | 0,04
=2,8x5)
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan 0,04 0,04
hesaplanan standart sapma (Sgr), g/L
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan

- 23 27
hesaplanan nispi standart sapma
(RSDr) (%)
Yeniden iiretilebilirlik sinir1 (R) g/L 0.1 01

(R=28x5R)




8.7. Sinap aldehit

Analit
.. | Brend
Numuneler Viski i
£.7. Sinapaldehyde
Asiys Simapaldainyds Katilimci laboratuvar sayisi 14 14
Samplas Whisky | Bramdy | Rem | Cognac 1 | Bourbon | Cognac 2 -
Sonuglar1 kabul edilen laboratuvar
Mo of laboratories participating 14 14 14 14 15 14 Say'lSl 14 13
Wo of results accepted (laboratomes) | 14 13 12 13 13 12
Ortalama deger, g/L 0,3 0,3
. — Tekrar edilebilirlik kosullari altinda
el Whitky | Brandy | Rm | Coguac 1 | Bowhon | Cogear 2 elde edilen sonuclardan hesaplanan | 0,02 | 0,01
Mem value (mel) 03 oz oz | 16 | &3 03 standart sapma (s) g/L,
Eﬁtﬂlﬁ' standard deviaton, s | 002 0,01 002 006 0,14 0,03 Tekrar edlleblllrhk kosullarl altlnda
gty el st et | 75 | 26 | 112 PRI elde edilen sonuglardan hesaplanan 7,5 4,6
ation, RSD, (%) S ' R nispi standart sapma (RSD,) (%)
RO | Tekrar editebilirlik smin () 070 (T | o | .03
Reproductlty sundd devition | 009 | 005 f 008 | 020 f 081 | 013 =28xs) ’ ’
5 (mpT)
Reproducibility relative smndard | 31 | 27 | 46 | 13 | 1 - Yeniden tretilebilirlik kosullar1
deviation, BSDy () altinda elde edilen sonuglardan 0,09 0,05
Reproductbiity Emit, B (2] 02 o2 o2 | os | 23 | s hesaplanan standart sapma (Sgr), g/L
[F=28 = 5,
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
N 31 27
hesaplanan nispi standart sapma
(RSDr) (%)
Yeniden iiretilebilirlik sinir1 (R) g/L 0.2 0.2

(R=28x5R)




8.8. Gallik asit

88 Gallic acd

Azalbyts Gallic acd

Sample Whisky | Bramdy | Rem | Cognac 1 | Bowrbom | Cognac
Mo of laboratories pardcipating 16 16 16 15 16
Wo of results accepted (Jaboratories) 14 16 16 16 16
Mean vahe (mgl) e 04 | 20 6.1 ] 1.8
Fepeatability standard deviation, s | 007 | 004 | 006 | Q18 0.18 0,50
(mgT)
Fepeatability relative standard devi. | 61 Bl g 30 14 18
ation, BLSD, (%)
Fepeatability limit. r {mg1) 02 01 02 0.3 0.5
[t=18=5)
Feproducibility standard deviatom, | 0.43 | 0,20 | 0,52 13 12 7.
5 (mEd)
Peproductbility relative standard | 36 47 il 33 30
deviation, BSDy, (%E)
Feproducibility Emit, B (2T 11 0.6 a1 6.2 .7
[BE=28 =5,

Analit
.. | Brend

Numuneler Viski i
Katilimci laboratuvar sayisi 16 15
Sonuglar1 kabul edilen laboratuvar 15 14
sayi1si
Ortalama deger, g/L 1,2 0,4
Tekrar edilebilirlik kosullari altinda
elde edilen sonuclardan hesaplanan | 0,07 | 0,04
standart sapma (s;) g/L,
Tekrar edilebilirlik kosullart altinda
elde edilen sonuclardan hesaplanan 6,1 8,1
nispi standart sapma (RSD,) (%)
’fekrar edilebilirlik s (r) g/L (r 0.2 01
=2,8x5)
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan 0,43 0,20
hesaplanan standart sapma (Sgr), g/L
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan

N 36 47
hesaplanan nispi standart sapma
(RSDr) (%)
Yeniden iiretilebilirlik sinir1 (R) g/L 12 0.6

(R=28x5R)




8.9.Elajik asit

89, Elagic acid
Amalyte Ellagic acid
Samples Whisky | Bramdy | Fem | Cognac 1 | Bourbom | Cognac 2
No of laboratories participating
Mo of results accepred {laboratories) §
Arabyte Ellagic acid
Samples Whisky | Bramdy | Rxm | Cognac 1 | Bourbon | Cognac

Mean vahie (mg1) 3.2 Lo 03 13 13 16
Fepeatability standard deviatiom, s | 020 | 016 | 030 021 0.95 034
(meT)y
Feepeatability relative standard devi- | &3 16 33 32 T4 L0
atiow, B.SD, (%)
Repeatability limit. ¢ (mzl) 0 | os loe ] 11 17 L0
=128 =59
Feproducibility stndard dewiation, | 141 | 042 | 40 30 4.8 14
5 (meT)
Feproducibility relative standard | 44 43 421 Es EL 40
deviation, BSDy (%)
Feproducibility limit, B {g/T) 40 2 11 14 4 40
=28 = 5)

Analit
.. | Brend

Numuneler Viski i
Katilimci laboratuvar sayisi 7 7
Sonuglar1 kabul edilen laboratuvar 7 7
sayi1si
Ortalama deger, g/L 3,2 1,0
Tekrar edilebilirlik kosullari altinda
elde edilen sonuclardan hesaplanan | 0,20 | 0,16
standart sapma (s;) g/L,
Tekrar edilebilirlik kosullart altinda
elde edilen sonuclardan hesaplanan 6,3 16
nispi standart sapma (RSD) (%)
’fekrar edilebilirlik s (r) g/L (r 0.6 0.4
=2,8x5)
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan 141 0,42
hesaplanan standart sapma (Sgr), g/L
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan

- 44 43
hesaplanan nispi standart sapma
(RSDr) (%)
Yeniden iiretilebilirlik sinir1 (R) g/L 4.0 1.2

(R=28x5R)




E.10. Vanilic acid

8.10. Vanilik asit

Amalyte Vamillic acid

Samplos Whisky | Brandy | Rzm | Cognac 1 | Bowrbom | Cogmac 2
Mo of laboratories pardcipating 15
Wo of results accepted (laboratories) | 12 11 14 14 15 14
Mean vahe (mg1) 02 02 0.8 14 2
Repeatability standard deviatom, s | 003 | 004 | 003 010 0.13 02
(mgh)
Fepeatability relative standard devi- | 142 | 145 | 13 1146 53 7.
ation, RSO, (%)
Fepeatability limit, r {mg1) ol 01 01 03 0.4 0.6
[T=18 =x)
Feproducibility stndard deviation, | 0.06 | 005 | 0.51 02 122 0.70
s (mET)
Reprodocibility relatdve sandard | 28 0 31 51 16
deviation, BSDy (FE)
Feproducibility limit, B (gT) 02 01 14 0.7 i4 0
[BL=18 = s5p)

Analit
.. | Brend

Numuneler Viski i
Katilimci laboratuvar sayisi 15 15
Sonuglar1 kabul edilen laboratuvar 12 11
sayi1si
Ortalama deger, g/L 0,2 0,2
Tekrar edilebilirlik kosullari altinda
elde edilen sonuclardan hesaplanan | 0,03 | 0,04
standart sapma (s;) g/L,
Tekrar edilebilirlik kosullart altinda
elde edilen sonucglardan hesaplanan | 14,2 16,5
nispi standart sapma (RSD,) (%)
’fekrar edilebilirlik s (r) g/L (r 0.1 01
=2,8x5)
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan 0,05 0,06
hesaplanan standart sapma (Sgr), g/L
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan

-~ 28 20
hesaplanan nispi standart sapma
(RSDr) (%)
Yeniden iiretilebilirlik sinir1 (R) g/ 0.2 01

(R=28x5R)




8.11. Sirinjik asit

Analit
.. | Brend
Numuneler Viski i
8.11. Symngic acid
st < ingic it Katilimci laboratuvar sayisi 16 15
- i bl el il el ol Sonuclari kabul edilen laboratuvar 16 15
Mo of laboratories participating 16 16 16 1§ 16 Say']Sl
Mo of results accepted (laboratomes) | 16 16 Ortalama deger, g/L 0’4 0’2
Amabyta Syringic mcid . 1. 1.
: - Tekrar edilebilirlik kosullari altinda
Samplas Whitky | Brandy | Ram | Cognac 1 | Bowhon | Cognac elde edilen sonuglardan hesaplanan | 0,03 | 0,04
Mean value (mgl) o4 | o2 a5 | e | 34 | 4s standart sapma (sr) g/L,
:a;ﬁmtm sandard devistion, 5, | 0.03 | 002 |09 | 013 | a0z | on Tekrar edilebilirlik kosullart altmda
rpeniry s s e | 57 {2 |2 | o0 | 25 | =2 el_de_edllen sonuclardan hesaplanan 6,7 12,6
ation, BSD, () nispi standart sapma (RSD,) (%)
Fepeatability limit, r (mg1) ol | o1 Jo2 | o4 02 03
(=18 x s) Tekrar edilebilirlik sinirt (r) g/L (r
- 0,1 0,1
Reproducibility stndard deviarion. | 008 | 005 | o2e | o2s | 0s 047 =2,8x5)
5 (meT)
Reproducibility relaive smndard | 19 | 20 | 11 | 18 13 14 Yeniden iiretilebilirlik kosullar
deviation, BSDy, (&) .
_ _ _ - _ altinda elde edilen sonuglardan 0,08 0,05
Eg e R D ol e Il I e B hesaplanan standart sapma (sg), g/L
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
N 19 29
hesaplanan nispi standart sapma
(RSDr) (%)
Yeniden iiretilebilirlik sinir1 (R) g/L 0.2 01

(R=28xsR)




8.12. Skopoletin
Analit
.. | Brend
Numuneler Viski i
Katilimc1 laboratuvar sayisi 10 10
812 Scopolstin
Amaiyte Scopolatia Sonuglar1 kabul edilen laboratuvar 9 8
_ _ sayist
Samples Whisky | Brandy | Rum | Cognac 1 | Bourbon | Cognac 2
Mo of laboratories partcipating 10 10 10 10 10 10 Ortalama deger’ g/L 0’09 0’04
Mo of results accepted (laboratories) | 9 B 2 B B B
Mean value (me) oo | oo Lo | ooe | om | oss Tekrar .edilebilirlik kosullar1 altinda 0002 | 0000
- : : - elde edilen sonuclardan hesaplanan ' ’
Fepeatability standard deviation, s, |0,0024 |o.0008 |o.o01g| o.0014 | ooss | oo04o 4 8
(me) standart sapma (s;) g/L,
R.E]:-aunbci'_i.rj.'l!'d‘.nm'e standard devi 16 12 L& 33 0.2 7
ation, RSD, (%) Tekrar edilebilirlik kosullart altinda
Repeatability imit.  (mg/) 0007 [ 0.002 0005 | 0004 [ 0015 | 0011 elde edilen sonuglardan hesaplanan 2,6 2,2
e nispi standart sapma (RSD,) (%)
F!.Epf::".{ﬁ:bit_\' standard dewiatiom, | 001 | 0,00 | 0,03 0.01 0.09 0,02
EPRETR——— P RV [P e R > ’fekrar edilebilirlik smir1 (r) g/L (r 0,007 | 0,002
deviation, RSOy (&) =28xs )
Reproducibility limit, B {2/) oo | ooz oo7 | ooz | 026 | 008
R =28 = =) Yeniden iiretilebilirlik kosullar
(1) ‘Protocol for the design. conduct and. iterpetaion of medhod: altinda elde edilen sonuglardan 0,01 0,01
T Ty s, W. (1995) Pure ad Jgpiiad Chem hesaplanan standart sapma (sr), 9/L
(2) Horwitz, W. (1982) Analytical Chemisery, 54, 67A-T6A.
Yeniden iiretilebilirlik kosullar
altinda elde edilen sonuglardan
— 15 16
hesaplanan nispi standart sapma
(RSDr) (%)
Yeniden iiretilebilirlik sinir1 (R) g/L
(R=28x5g) 0,02 0,04




Amac ve kapsam

MADDE 1 — (1) Bu Tebligin amaci, distile alkolli
ickilerin resmi kontrolleri igin uygulanacak analiz
metotlarini diizenlemektir.

Dayanak

MADDE 2 — (1) Bu Teblig, 29/12/2011 tarihli ve 28157
iciincii miikerrer sayili Resmi Gazete’de yayimlanan
Tiirk Gida Kodeksi Yonetmeligine dayanilarak
hazirlanmistir.

Tanimlar

MADDE 3 -

a) CAS: Bilimsel literatiirde tanimlanmis her bir
kimyasal bilesik i¢in verilen Amerikan Kimya
Dernegi'nin kayit numaralarini,

b) Distile Alkollii Ickiler Tebligi: 16/3/2005 tarihli ve
25757 sayili Resmi Gazete’de yayimlanan Tiirk Gida
Kodeksi Distile Alkollii I¢kiler Tebligini (Teblig No:
2005/11),

¢) EIPT: Uluslararas: Pratik Sicaklik Olgeginti,

¢) FID: Alev iyonlagma dedektoriinii,

d) GC: Gaz kromatografisini,

e) HMCE: Ingiliz Giimriik ve Vergi Kurumunu,

f) HPLC: Yiiksek performansl sivi kromatografisini,
g) ISO: Uluslararas1 Standardizasyon Tegkilatini,

g) IUPAC: Uluslararasi Temel ve Uygulamali Kimya
Birligini,

1) OIML: Uluslararas: Yasal Metroloji
Organizasyonunu,

i) OIV: Uluslararas1 Bagcilik ve Sarapcilik Orgiitiinii,
7) Splitli enjeksiyon: Giriste boliinmeli enjeksiyon
sistemini,

k) Splitless enjeksiyon: Boliinmesiz enjeksiyon
sistemini,

1) Split/Splitless enjektdr: Bolinmeli/Bolinmesiz
enjektord,

0) UV: Ultraviyoleyi

ifade eder.




Avrupa Birligi mevzuatina uyum

MADDE 5 — (1) Bu Teblig, Avrupa Birliginin
19/12/2000 tarihli ve 2870/2000/EC say1l1 Distile
Alkollii ickilerin Analizi ile Ilgili Topluluk Referans
Metotlar1 Komisyon Tiiziigiine uyum g¢ergevesinde
hazirlanmustir.




