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OlV, State and Interstate Standards
for the determination of volatile compounds, including methyl alcohol,
in Spirituous Beverages of Viti-Vinicultural Origin

GB/T 11858-2009
GB/T 15038-2008
GB 5009.266-2016
GB/T 10781-2021

"1V-MA-BS-14 : R2009
"1V-MA-AS315-27 : 2016

ol
@@ V-MAAS3I203A:R2015
o®
[

BIS IS 3752:2005(R2009)

The traditional internal standard method
is used in all above listed standards.

- This  method requires a manual
x * Commission Regulation (EC) No. 2870/2000 procedure for adding an internal standard
* *

* 4 K

substance to the test sample.

In order to eliminate the manual
procedure for addition an internal standard
substance into the test sample, to increase

AOAC Official Methods 972.10/11, 2005 the reliability of the experimental data
obtained, to reduce the cost and reduce the
analysis time, a modified internal standard
method using ethyl alcohol, which is directly
in the analyzed sample, is proposed as an

Norma Mexicana NMX-V-005-NORMEX-2018 internal standard.
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The analysis of wines and other alcoholic beverages
can be faster, simpler and more robust

Developed method Ethanol
as Internal standard
it 4 4 No sample preparation - l
l only direct determination B
Relative difference between results

> I l GC-FID
]
= for 36 studied wines

& /’ <15%
wl —|

: N

4-methylpentan-2-ol
as Internal standard

Official method



Method Validation Algorithms

In accordance with the requirements of ISO/IEC 17025, the method must be validated before its application in routine
laboratory practice.

It is important to notice that the proposed method can be validated based on data obtained experimentally during validation
of traditional method EC2870/2000. No more measurements except those indicated in EC2870/2000.

Preparation of Calibration and Measurement Processing Calculation
standard solutions linearity checking of sample GC data of results

There is the following algorithm for the preparation of synchronous dual reports of GC measurements performed in
accordance with the EC 2870/2000 and according to the proposed method “Ethanol is Internal Standard”.

Preparation of Calibration and Measurement Processing Calculation
standard solutions linearity checking of sample GC data of results
Convert volatiles Process peak

concentration to mg/L AA of an ethanol



1. Prepare standard solutions of volatile compounds in accordance with EC 2870/2000

Approximate concentration, mg/L AA

1.0mLIS 3.0mL
|| "

SN
/ \

Compound

"AM "B" "cH D" “E" 0.1 0.5 1.0t '2.0"
Acetaldehyde 60000 600.0  600.0 60.0  300.0 600.0 1200.0
Ethyl acetate 60000 600.0  600.0 60.0  300.0 600.0 1200.0
Acetal 60000 600.0  600.0 60.0  300.0 600.0 1200.0
Methanol 60000 600.0  600.0 60.0  300.0 600.0 1200.0
2-butanol 60000 600.0  600.0 60.0  300.0 600.0 1200.0
ethanol 789270 789270 789270 789270 789270 789270 789270
1-propanol 60000 600.0  600.0 60.0  300.0 600.0 1200.0
2-methyl-1-propanol 60000 600.0  600.0 60.0  300.0 600.0 1200.0
1-butanol 60000 600.0  600.0 60.0  300.0 600.0 1200.0
2-methyl-1-butanol 60000 600.0  600.0 60.0  300.0 600.0 1200.0
3-methyl-1-butanol 60000 600.0  600.0 60.0  300.0 600.0 1200.0
3-pentanol (1ISTD) 60000 600.0 600.0 6000 600.0 600.0
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aII analysed compounds l

5.13 [40% (v/v)

Ethanol

5.14.1
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v AN
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&La

5.14.3 5.14.4

Use it for ma/kg

Calibration

J

LOmL"B"

( IIAII ) + ( IIBII )
1 14 Y 1 ¥
0\ - 2\ -

LOmU'B"y J0SmU"A" 1OmL"E"y | LOML"A"  1.0mL"8", , 20mL"A"

5.14.6

I How to convert concentration to mg/L AA

Ci (mg / kg) 'psample(kg/l’)

C. (mg/L AA)=
strength(% v/v)
Use it for ma/L
C. (mg /L ARy = — S MITE) 460006
strength(% v/ v)

-100(%)



2. Measure the standard solution “C” to calculate factors RRF, *Penancl gnd RRI, Ethanol

7,5

X
=]
1

E —
= 60396 2 33
S60d T s = T ol = e
gss{ § § Ei: 2L E 3 z RE
& s £ @<g3l7 o N5 7144
5,0 R [\ M au M ﬂ l a.u. ﬂ m
5 10 ' 15 ' 20 ) ' 20 Time, min Density of ethanol is constant
Ethanol CiSt (mg /L AA) PEthanol (mg / I—) 481.47 789270
RRF, =— | = = / =1.161
A'(a. u.) _(a.u) 3172 60396

Cl(ug’9) , Cy pentant (91 9)  243.32 ,261.28

RRFiS-pentanol — - L — — 2097
A (a. u.) A pentana (8- U) 31.72 71.44
C(mg /L AA)=481.47 mg /L AA | (C(ug/g)=243.32 ug ! g |
mg /L AA)=789270 mg /L st =
pEttha"O'( J ) J Data from the preparation of Cs pomanct (1491 9) =261.28 119 / 9
A*(a.u.)=31.72 a. u. standard solution “C” A'(a.u)=31.72a.u.
| Afiana (@ U.) =60396 a. u. | | A e (8 U) = 7144 2. U, |




3. Measure the standard solution “C” to calculate factors RRF; 3-Pentanol gnd RR[, Ethahol

7,5 1 -
E
z
7,0 + &
£ E EF
§ 651 £ £2
s o 2 ok
=} v
= 3 s 2 - 3 < 3 hojo
— — = e o -
= |l < = e g th
=
o [ 1] .
5 1|0 | 1|5 | zlo | 2|5 . 3|0 Time, min
No Compound Time, min  Response, a.u.  C, mg/L AA C, mg/L C, mg/kg RRF3-pentanol RRFEthanol
1 Acetaldehyde 6.177 26.548 428.25 171.30 219.05 2.150 1.234
2 Methyl acetate 8.552 34.498 682.51 273.00 292.51 2.637 1.514
3 Ethyl acetate 10.472 43.492 616.51 246.60 273.55 1.889 1.085
4 Acetal 10.692 52.283 552.98 221.19 265.98 1.410 0.809
5 11.554 31.720 481.41 192.56 243.32 2.097 1.161
6 Ethanol 13.915 60396.000 789270 1.742 1.000
7 2-butanol 18.438 60.212 497.89 199.16 246.78 1.102 0.633
8 1-propanol 19.321 57.201 484.06 193.62 240.80 1.128 0.648
9 2-methyl-1-propanol 23122 66.381 474.36 189.75 236.59 0.952 0.547
10 3-pentanol 24.173 71.437 536.02 214.41 261.28 1.000 0.574
11 1-butanol 26.878 65.238 496.77 198.71 245.20 1.015 0.583
12 2-methyl-1-butanol 31.161 73.344 514.01 205.60 251.17 0.934 0.536
13 3-methyl-1-butanol 31.354 69.622 492.71 197.08 243.64 0.943 0.542
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4. Measure the standard solutions “0.1”, “0.5”, “1.0”, “2.0” for 1

20 25 30
Time, min

15

10



5. Measure the alcoholic beverage sample

7,5
s
o
P 8.009 g i
& 55 éé 53 : 3 £ Zgs6 £f
g . He g h T ] au N
5,0 T T T T T T T T T T T
5 10 15 20 25 30 Time, min
sample 8 009
C2™ema / L AA) = RRE Ethanol mg /L A (@au) =1.161x789270x — =121.9mg/LAA=12.19 g/ hL AA Done!
i ( g ) i pEthanoI( g ) Aé?r?;?:; (a. U.) 60185 g g
" ool M 5(9) A™™"(a. u.) 1.0069 8.009
CE™ (ug 1 g) = RRETPM - =250 Cvanar (491 9) i = 2,007 X 2736.9% s = 5212 19 | '
M qore (9) 3-pentanol A}peﬁzm (@ u) 0.8812 30.86 #9/79 Need to be continued...
CP™e(g/L AA)=C*™"(ug/g)- PTG M) A0 )y 94820 1nac ) an
i IS strength(% ABV)-1000 - 4001.1000 > 9
M s(9) =1.0069 g Relative difference
M Sample(g) :97512 g | I
C (,ug / g) =2736.9 ug / g <« Data from the preparation of the Cisampe(g /' hL AA) _Cisampe(g /' hL AA) 100 % = 12.35-12.19 100 % =1.3 %
8- pentanol alcoholic beverage sample C_sample(g /hL AA) 12.35 '
strength(% ABV) =40 % ABV '
| p=™ (kg / m®)=948kg / m® | 9



12 red wines

Results of distillation

Experimental studies of 36 wine samples

12 pink wines

1 14.03 + 0.03
2 13.5 13.54 + 0.03
3 14.0 13.97 £ 0.03
4 13.5 13.58 + 0.03
5 13.5 13.53 £ 0.03
6 145 14.48 + 0.03
7 11.0 10.96 + 0.02
8 13.0 12.97 +0.03
9 14.0 13.96 + 0.03
10 13.5 13.45+ 0.03
11 12.0 12.04 + 0.02
12 9.0 8.96 + 0.02

Type of wine Sample Strength of sample, % ABV
No. Declared” Experimental™

13 12.5 12.53 +0.03

dry 14 12.0 12.04 £ 0.02

15 13.5 13.47 £ 0.03

16 115 11.50 + 0.02

semi-dry 17 12.5 12.53 + 0.03

18 115 11.52 +0.02

19 10.0 10.02 £ 0.02

semi-sweet 20 12.5 12.46 +0.02

21 12.0 12.01+0.02

22 13.0 13.03 + 0.03

sweet 23 8.2 8.19 £ 0.02
24 12.5 12.43 +0.02

Type of wine Sample Strength of sample, % ABV
No. Declared” Experimental™

25 115 11.54 + 0.02

dry 26 13.0 13.04 + 0.03

27 13.5 13.53+ 0.03

28 13.0 12.97 + 0.03

semi-dry 29 10.5 10.45+ 0.02

30 10.5 10.53 + 0.02

31 12.0 12.05 + 0.02

semi-sweet 32 12.0 12.01+0.02

33 115 11.46 + 0.02

34 9.5 9.53 +0.02
sweet 35 11.5 11.52 £ 0.02
36 11.0 10.95 + 0.02

Declared — the value of the strength, declared by the manufacturer

The 36 wine samples were distilled according to item 3 of OIV-MA-AS312-01A

Experimental — the value of the strength, obtained according to the item 4 of OIV-MA-AS312-01A “Alcoholic strength by volume”

The difference between obtained results for wine samples < 0.3 %
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The difference between methods: 12 red wines

2 3 red wines - dry
£ ]
=
E o .
g 3
2 Sample 3
% 41 A— ﬂ Sample 2
é 3] K Sample 1
5. 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time, min
Concentration of methanol, ,
Sample C* + SD, mg/100 mL AA A% Student's test ANOVA
no. Developed | Official OIV 70
method method P t P F
1 120.2+0.3 119.1+1.6 0.9 0.28 | 1.48 | 0.29 | 1.50
2 99.4+1.5 100.0+1.1 -0.6 0.72 | 0.42 | 0.59 [ 0.35
3 105.8+0.1 105.7+ 0.5 0.1 0.70 | 0.44 | 0.65 | 0.24

Response logarithm

3 red wines — semi-sweet

3
A A—PCAfSamp]e 9
ﬂ | Sample 8

3] I\ jL Sample 7
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time, min
Concentration of methanol, ,
sample | C*+SD, mg/i0omLAA | o, | Studentstest | ANOVA
no. Developed | Official OIV 70
method method P t P F
7 84.1+0.2 845+0.6 -0.5 0.20 | 1.90 | 0.29 | 1.50
8 825+1.5 826+1.2 -0.2 0.82 | 0.26 | 0.87 | 0.03
9 117.4+0.4 1174+ 2.0 -0.1 0.95 | 0.06 | 0.94 | 0.01

2 . .
7 3 red wines — semi-dry
£
E 6]
v Sample 6
E‘ 41 Sample 5
LS:‘ 5] A A Sample 4
56 8 9 10 11 12 13 14 15 16 17 18 19 20
Time, min
Concentration of methanol, ,
Sample C* £ SD, mg/100 mL AA Student's test ANOVA
] 0,
no. Developed Official OIV A, % E
method method P t P
4 120.7+ 1.9 119.0+2.4 1.4 0.12 2.67 | 0.39 0.95
5 119.9+1.2 118.9+1.8 0.8 0.12 2.67 | 0.49 0.56
6 100.4+0.4 99.3+0.8 1.2 0.22 1.75 | 0.08 | 5.30

3 red wines - sweet

£
£
=
& 3
= 5]
2 Sample 12
54’ L—ﬂ—}L Sample 11
[:QE 31 Sample 10
6 § 9 10 11 12 13 14 15 16 17 19 20
Time, min
Concentration of methanol, Student ANOVA
Sample | C*+SD, mgA00mLAA | tudent's test
no. Developed | Official OIV 70 -
method method P t P
10 113.1+1.0 113.7+1.6 -0.5 0.38 | 1.11 | 0.61 | 0.30
11 117.8+1.4 1174+ 1.7 0.4 0.63 | 0.56 | 0.74 | 0.12
12 112.7+0.2 113.2+1.1 -0.4 0.53 | 0.75 | 0.52 | 0.50 11




The difference between methods:

2
£
=
=]
g 1 3
= 5]
2 A A Sample 15
§_ 47 Sample 14
&w‘ 31 A Sample 13
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time, min
Concentration of methanol, dent
Sample C* + SD, mg/100 mL AA A% Student's test ANOVA
no. Developed | Official OIV 70 -
method method P t P
13 54.4+0.7 53.9+0.8 0.9 0.10 2.87 0.45 0.71
14 107.1+0.4 107.3+0.4 -0.1 0.61 0.59 0.68 0.20
15 80.0+1.0 80.1+0.9 -0.2 0.84 | 0.22 | 0.86 | 0.04
2
£ 7]
-}
T 61
-1
g 1 I
2 Sample 21
§_4’ \ji——JL—‘ Sample 20
é 3] Sample 19
5 6 7 8 9 10 11 12 13 14 15 16 17 19 20
Time, min
Concentration of methanol, ,
sample | C*+SD, mg/100 mL AA Studentstest [ ANOVA
3 0,
no. Developed Official OIV A% E
method method P t P
19 446 £0.5 446 +0.7 0.1 0.93 | 0.10 | 0.91 | 0.02
20 74.3+0.2 73.6+1.1 1.0 0.33 1.27 0.34 1.17
21 63.2+0.1 63.4+0.9 -0.3 0.73 | 0.40 | 0.75 | 0.12

2
E ]
£
5 Iy
S i Sample 18
E‘ 47 Sample 17
&w’ 31 Sample 16
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time, min
Concentration of methanol, dent
Sample C* £ SD, mg/100 mL AA A% Student's test ANOVA
no. Developed | Official OIV 70 -
method method P t P
16 84.4+1.5 84.5+1.1 -0.2 | 0.69 | 0.46 | 0.91 [ 0.02
17 42.3+0.3 42.6 £0.3 -0.7 0.46 | 091 | 0.29 | 1.45
18 69.5+0.1 69.9+0.5 -0.6 0.17 | 210 | 0.22 | 2.14

Response logarithm

L
A A A i Sample 24

41 L Sample 23
3] A Sample 22
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time, min
Concentration of methanol, ,
sample C* + SD. mg/100 mL AA N Student's test ANOVA
no. Developed | Official OIV 70
method method P t P F
22 86.9+0.8 87.2+1.3 -0.3 0.53 | 0.75 | 0.79 | 0.08
23 58.5+0.2 58.6+£0.4 -0.1 0.76 | 0.36 | 0.83 | 0.05
24 63.8+0.2 64.6 + 0.8 -1.2 0.29 143 | 0.17 | 2.83

12



The difference between methods: 12 pink wines

2 3 pink wines - dry
£ 7
=
£ o] 3
«
£s i A N
2 f Sample 27
§_ 47 L Sample 26
E 34 Sample 25
56 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time, min
Concentration of methanol, Student ANOVA
Sample C* + SD, mg/100 mL AA A% tudent's test
no. Developed | Official OIV 70 -
method method P t P
25 44.8+0.1 45.0+ 0.4 -0.5 | 0.39 | 1.09 | 043 | 0.77
26 50.1+0.3 50.3+0.8 -0.5 | 055 | 0.72 | 0.66 | 0.23
27 76.2+0.1 76.4+0.6 -0.3 | 0.64 | 0.55 | 0.57 | 0.39

3 pink wines — semi-sweet

2
£
]
T 6 R
& 1 \
= \y S 33
@ A ample
§_ 4 A m J Sample 32
é 3] [L jh Sample 31
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time, min
Concentration of methanol, Student ANOVA
Sample | C*+SD mga00mLAA | tudents test
no. Developed | Official OIV 70 -
method method P t P
31 86.1+0.6 86.3+1.3 -0.3 0.78 | 0.31 | 0.78 | 0.09
32 69.1+ 0.5 69.6+1.0 -0.6 0.26 | 1.56 | 0.53 | 0.47
33 42.6+0.3 43.0+ 0.4 -1.1 0.32 | 1.31 | 0.20 | 2.36

2 3 pink wines — semi-dry
£ ]
£
S
) 1 3
=5 ﬂ
@ Sample 30
E‘ 47 Sample 29
&w’ 31 Sample 28
56 § 9 10 11 12 13 14 15 16 17 18 19 20
Time, min
Concentration of methanol, ,
Sample C* £ SD, mg/100 mL AA A% Student's test ANOVA
no. Developed | Official OIV 0
method method P ¢ P F
28 81.9+0.3 81.7+0.7 0.3 0.49 | 0.85 | 0.66 [ 0.22
29 37.0+0.5 37.2+0.7 -0.6 | 0.70 | 0.44 | 0.67 | 0.21
30 64.6 +0.3 64.5+0.4 0.1 0.90 | 0.14 | 0.89 | 0.02

Response logarithm

3 pink wines - sweet

Sample 36
47 Sample 35
3] Sample 34
56 § 9 10 11 12 13 14 15 16 17 18 19 20
Time, min
Concentration of methanol, ,
sample | C*:SD mgaoomLAA | o, | Stentstest ) ANOVA
no. Developed Official OIV 70
method method P t P F
34 945+0.1 94.1+0.4 0.4 0.19 | 1.94 | 0.20 | 2.37
35 30.5+0.5 30.7+0.6 -06 | 0.64 | 054 | 0.71 | 0.15
36 77.4+£04 77.5+0.2 -0.1 | 0.86 | 0.20 | 0.81 | 0.06

13



The difference between methods

Results of precision (intraday) and accuracy study (n = 3) Results of precision (interday) and accuracy study (n = 9)

Concentration Developed method Official OlV method Concentration Developed method Official OlV method
of methanol of methanol
instandard | 2o o5 | Recovery,% | RSD,% | Recovery, % instandard | popy o5 | Recovery,% | RSD,% | Recovery,%
solution, solution,
mg/L ma/L
50 1.5 101.7 1.9 102.3 50 1.6 101.6 2.1 102.3
100 1.2 100.4 1.3 101.5 100 1.4 100.7 1.7 101.3
150 1.0 99.9 1.2 100.2 150 1.3 100.2 1.4 100.3
200 1.0 99.5 1.1 100.6 200 1.1 99.8 1.1 100.4
250 0.5 99.4 0.5 99.4 250 0.7 99.4 0.9 99.9
500 0.1 100.2 0.4 100.2 500 0.4 100.5 0.5 100.6

Results of values of LOD and LOQ study (n = 10)

Developed method

Official OlV method

LOD, mg/L

LOQ, mg/L

LOD, mg/L

LOQ, mg/L

0.46

1.39

0.65

1.96

The relative difference between obtained results for wine samples < 1.5 %
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Examples of
determination of methanol in 27 alcoholic beverages

ol B i i i ! A A L
) ﬁ& = ) s
{.140% 40%| AR 43% Li 4099 40 % _ 40% 40% | e 479 o 459
Result for § ABV ABV| & ABV Pf@ ABV ABV g ABV] E ABV r Y ABV
e i  SUSPOIUN, -, | == | =i \
i - - . — =
Rum Whiskey Bourbon Grain spirit Brandy Grappa Calvados Gin Slivovice
Official method, mg/L AA 22.2+0.5 13242 88.4+1.2 110+1.6 29742 41445 91045 4.16+0.09 10546497
Developed method, mg/L AA| 22.3+0.6 130+1 88.9+£0.5 111+0.7 297%1 41242 913+2 4,1940.16 10603+18
A, % -0.9 0.6 0.9 -0.6 0.3 0.5
: &
i 38 % ;/G\ 15 % 8.5% 70 % mm 40 %
I ABV === ABV| ABV| ABV f ABV
Result for - -
= =) , u
Tsikoudia Sake Tequila Vermouth Nalewka | Mulled wine |Rectified spirit| Cocktail
Official method, mg/L AA 755450 18.2+1.3 1456435 17.5+0.1 1685 25.3+3.0 6.05+0.39 77.3+0.7
Developed method, mg/L AA 761+20 18.1+14 146010 17.6+0.2 16944 25.1+£2.7 6.03+£0.40 76.3x1.5
A, % 0.8 -1.0 0.3 0.6 0.9 -0.6 -0.4 -1.2
B 8%| B 17 % B 350,| M 25% | 165%( &  35% i 40 %
o, ABV| ™  ABV ABV ABV ABV . ABV ABV
|8
Result for L 4 ~a- =
Liqueurs .
- - Rakia Baijiu
Sambuca Egg Herbal Limon Cherry Raspberry Sloe gin )
Official method, mg/L AA 2.32+0.04 9.75+0.28 19.5+0.1 29.1+0.9 9.77+1.34 12745 20.5%0.7 118623 11545
Developed method, mg/L AA| 2.34+0.05 9.81+0.14 19.610.1 29.4+1.0 9.82+1.27 1264 20.7+0.4 11791 1164
A, % 0.8 0.7 0.4 0.8 0.5 -1.1 0.5 0.6 0.6

The relative difference between obtained values of concentrations (A, %) measured in accordance with the EC 2870/2000 according to the
official internal standard method and in accordance with the developed internal standard method does not exceed 1.5 %.



Examples of
Determination sums of aldehydes, esters and higher alcohols in 27 alcoholic beverages

; 2 i i i oo | A .
¢ a0% 0w | & oww | B o4 40% 40 % | N7 = 45%
gt ABV Y, = ABV = ABV ABV a4 ABV N ABV
Result for ABV F -1 ABV ¥ E 1 @
% ° BN\ "~ L& \
L ) ; Pﬂ!"!‘i . . ._.:.. s
Rum Whiskey Bourbon Grain spirit Brandy Grappa Calvados Gin Slivovice
Oﬁﬁ;'Lm:i‘Od' 48.1/145/ 1043 162 /589 /6693 150/ 645/5546 | 44.0/84.7/4662 | 143739674801 191/289/2113 182 /583 /3690 1.70/0/1.54 210/907/ 6255
Deveé?g/?xth‘)d' 4841146/ 1051 160 /584 / 6635 151/649/5580 | 44.4/85.4/4703 | 142739674794 190/ 288 /2100 182 /585 / 3702 1.72/0/ 155 211/912/6288
A, % 0.7/0.7/0.7 -0.9/-0.9/-0.9 0.6/0.6/0.6 0.9/0.9/0.9 -0.2/-0.2/-0.2 -0.6/-0.6/-0.6 0.3/0.3/0.3 0.8/ -109 0.5/0.5/0.5
1 . -
‘N 15% 8.5% 70 % = 275% E 40 %
Result for === ABV ABV ABV S| ABV | ABV
= i
[ i ] bl
Tsikoudia Sake Tequila Vermouth Nalewka Mulled wine Rectified spirit Cocktail Vodka
Oﬁ:ﬁl;'Lm:i‘Od' 356/266/2297 | 37.6/47.0/1367 | 34.8/126/2895 30.5/01/5.94 47.4174.4110.3 22.7/55.9/871 4.83/25210 61.9/84.0/728 0.504/0/0
Deverlsgfxtmd' 359/268/2316 | 37.2/465/1352 | 34.9/127/2904 30.6/0/5.98 47817517104 | 22.5/556/866 4811251/0 61.1/83.0/719 0.50/0/0
A, % 0.9/0.8/0.9 1.1/7-11/-1.1 0.4/03/0.3 0.6/-106 0.9/0.9/0.9 -0.6/-0.5/-0.6 0.4/1-04] - -1.3/-12/-1.2 071 -/ -
4 B a 40 %
fa] 38% S 17% 25 % N 16% ABY
Result for L ‘ ABV O ABV ABV i ABV =
L=
Ligueurs .
Sambuca Egg Herbal Limon Cherry Raspberry Sloe gin Rakia Baijiu
Official method,
mo/L AA 42010/ 2.44 6.89/0/125 38.1/13.5/9.39 25.1/0/0 18.41266/0 36.6/31.8/0 1.12/0/0 92.2/1334/6165 63.9/1072/ 2114
Dever':g/elijxth"d' 4.241012.46 6.94/0/125 38.2/135/9.43 253/0/0 185126710 36.2/31.5/0 113/0/0 016132506217 | 64.3/1079/ 2128
A, % 08/-108 0.8/-/07 0.4/0.4/0.4 08/ -1/ - 05/0.6/ - -1.0/-1.1/ - 06/ -1 - 0.6/0.7/0.6 0.6/ 06 /06

Aldehydes = acetaldehyde + acetal / Esters = ethyl acetate / Higher alcohols = butan-2-ol + propan-1-ol + 2-methylpropan-1-ol + butan-1-ol + 2-methylbutan-1-ol + 3-methylbutan-1-ol

The relative difference between obtained values of concentrations (A, %) measured in accordance with the EC 2870/2000 according to the official
internal standard method and in accordance with the developed internal standard method does not exceed 1.5 %.
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COMPENDIUM OF INTERNATIONAL METHODS OF ANALYSIS-OIV

Type Ill method Kifptoved

Methanol
(Resolution Oeno 377/2009, Revised by OIV-OENO 480/2014,
Revised by OIV-OENO 480/2014)

1. Scope of application
This method is applicable to the determination of methanol in wine for
concentrations between 50 and 500 mg/L.

2. Principle
Methanol is determined in the distillate, to—which-sn—internal—standard-—is-added
using gas chromatography with a flame ionisation detector (FID). [THSHSHER0I

3. Reagents and materials

3.1. Type Il water, according to ISO standard 3696

3.2. Ethanol: purity > 96 % (CAS no. 64-17-5)

3.3. Hydrogen: minimum specifications: 99.999% purity (CAS no. 1333-74-0)
3.4. Helium: minimum specifications: 99.999% purity (CAS no. 7440-59-7)
3.5. Methanol: purity > 99 % (CAS no. 67-56-1)

216 4 Madad D LG 1 derrel e 00 07 (raC 159112
6= yh=-pe: t pHEEy = t g g

- —— - — i et

4 el 1 L curity > 08% (CAS ne 62680 1)

-Lp - parir =985 { - 4

Methid s 08% (CAS no 1731846

purity =983+ - }
OIV-MA-AS312-03A : R203523 1

OIV-MA-AS312-03A - simplification

Methanol

The use of the proposed method ensures high reliability of the data obtained, significantly reduces time, labor, material and financial costs. Analysis of
volatile compounds in spirit drinks has never been so easy. Here you can read modified text of official method, which allows to carry out analysis of
alcoholic beverages using the developed method.
The places in the text document to be deleted are highlighted in yellow. Embedded parts of the test are highlighted'in'green.
You can read a full article about the improvements by following the link: https://elab.bsu.by/article/360

COMPENDIUM OF INTERNATIONAL METHODS OF ANALYSIS-0IV
Methanol

3.7. Reference materials: these may be, for example, wines from laboratory

proficiency tests.

38 Py f working solutions (by way of example)

3.8.1. Approximately 10% v/ aqueous-alcoholic mixture
This mixture should be as close as possible to the alcobol content of the wine to
be analysed. Pour 100 mL of ethanol (3.2) into a | L calibrated flask (4.2), make

up to volume with demineralised water (3.1) and mix.

sing Jytionl bal TETE— Lol ciandasd (3.6}
100-mL-catibrated-Bask-(43)-th > - 60-mL-of-L0%-sthanel
o ™
ke p-te 0 43 et B84

3.8.4. 5 g/l Methanol siock solution

Using an analytical balance (4.1), weigh approximaiely 500 mg of methanol (3.5)
into a 100 mL calibrated flask (4.3) that contains about 60 mL of 10% ethanol
solution (3.8.1), 50 s o minimise evaporation of the methanol, Make up o volume

with the ethanal solution (3.8.1) and mix.

3.8.3. Working calibratian solutions
By way of example. a method for plotting a calibration curve is outlined below.

OIV-MA-AS312-03A : R203523 2

COMPENDIUM OF INTERNATIONAL METHODS OF ANALYSIS-OIV
Methanol

Pour10-mi—of distiliatei 10-micalibrated-lask-(4-6)add—t-mi4-12)-of
6. Procedure

The calibration curve standards are treated in the same way as the samples (point
5.1).

1t is recommended that the aqueous-alcoholic mixture (3.8.1) is injected at the start
of the sequence in order to verify that it does not contain methanol.

6.1. Operating conditions (as a guide)

Carrier gas: helium or hydrogen

Carricr gas flow: 7 mL/min

Injection: split (ratio: 7:50)

Injection volume: | or 2 ul.

Injector temperature: 200-260 °C

Detector temperature: 220-300 °C

Temperature programme: from 35 °C (for 2 minutes) to 170 °C. at 7.5 °C/min

7. Calculations

€, (mg/144) = RRE™ . 2. p, (mg/1)
1,

OIV-MA-AS312-03A : R204523 s

COMPENDIUM OF INTERNATIONAL METHODS OF ANALYS1S-OIV
anol

8. Expression of the results

The concentration of methanol may be expressed in mg/L or in mg/100 mL
absolute alcohol; in the latter case, the alcohol content by volume of the wine
should be determined.

Nate 2: mg/100 mL sbsolute aleohol = mg/L x 10valeohol content by volume

9. Precision

The data from the international intedlaboratory test is outlined in Annex A.

10. Quality control

Internal quality control may be carried out using cerified reference materials or
wines whose characteristics have been determined from a consensus (3.7). These
should be prepared as for the samples (point 5). Participation in proficiency tests

is recommended.

11. Report of the results

The results are expressed to the nearest whole number (in accordance with the
uncertainty).

12. Bibliography

Compendium of international methods of wine and must analysis. Method OIV-

MA-AS312-01A (Aleoholic strength).

OIV-MA-AS312-03A : R203523 6
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OIV-MA-BS-14 - simplification
Determination of the principal volatile substances of spirit drinks of viti-vinicultural origin

The use of the proposed method ensures high reliability of the data obtained, significantly reduces time, labor, material and financial costs. Analysis of volatile

compounds in spirit drinks has never been so easy. Here you can read modified text of official method, which allows to carry out analysis of alcoholic beverages
. using the developed method.

The places in the text document to be deleted are highlighted in yellow. Embedded parts of the test are highlighted/in'green.

You can read a full article about the improvements by following the link: https://elab.bsu.by/article/360

COMPENDIUA OF INTERNATIONAL METHODS OF ANALYSSS OF CHMPENDRA O BESNARCINS AR THOR OF AACHE O COMPENDIUM OF INTERNATIONAL METHODS OF ANALYSIS OF COMPEND(UM OF INTERNATIGNAL METHOGS OF ANALYSIS OF
SPIRITUOUS BEVERAGES OF VITIVINICULTURAL ORIGIN SPIRTUOUS BEVERAGES OF VITVINICULTURAL ORIGIN SPRTUOUS BEVERAGES OF VITIVINICULTURAL ORIGHN SPAITUOUS BEVERAGES OF VITIVIMICLLTURAL GRIGH
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ecto (. The concantrabion o b st .5 2 o pognd oy 5143 Stmded et 3 A paehes o (5% 0 200, Camgak 5, 2m x2m 1

Cetumeemsesnre: 657G for 4 mn, 65°C m 340°C ot 10 e
i 3 0 for 5 i, B4 % 150 91 5 /i bk At 150 or

COMPENDIUM OF INTERNATIONAL METHODS OF ANALYSIS OF
SPIRITUOUS BEVERAGES OF VITIVINICULTURAL ORIGIN

Determination of the principal volatile substances
of spirit drinks of viti-vinicultural origin

b reegen f e samgie s s .1

B ProceRure e for the abcte s, 3 S 5 0 ekt

OIV-MA-BS-14

Determination of the principal volatile substances
of spirit drinks of viti-vinicultural origin

Type I. method ———
e RNy
1. Scope -
This method is suitable for the determination of the following compounds by gas OV-MA 5 14 1R2005 : OV-AABS34: 13000 3 OVAABS 14 R2609

chromatography in spirit drinks of viti-vinicultural origin: ethanal (acetaldehyde),
both free and total (obtained from the sum of ethanal and the fraction of ethanal
contained in 1,1 ethyl (ethyl acetate), 1,1-
diethoxyethane (acetal), methanol (methyl alcohol), butan-2-ol (sec-butanol),
propan-1-ol (n-propanol), 2-methylpropan-1-ol (isobutyl alcohol), butan-1-ol (n-
butanol), 2-methylbutan-1-ol (active amyl alcohol), 3-methylbutan-1-ol (isoamyl
alcohol).

2. Normative References

1SO 3696:1987 Water for analytical laboratory use - Specifications and test PN OF FETERNATIGNAL METHODS OF ANALTSIS OF
methods. COMPENDIUM OF INTERNATIONAL METHODS OF ANALYSIS OF COMPENDRIM OF INTERNATIONAL METHOGS OF ANALYSIS OF
IRTUOUS BEVERAGES OF VITIVINKULTURAL ORIGN
T S oo

3. Definition
Congeners are volatile substances formed along with ethanol duringfermentation,
distillation and maturation of spirit drinks.

4. Principle
Congeners in spirit drinks are determined by direct injection of the spirit drink, or
appropriately diluted spirit drink, or its distillate, into a gas chromatography (GC)

system. -
The are by e ing on a suitable column
OIV-MA-BS-14 : R2009 1

OB 12009 0 anchans 14 : 52909 s

ONVMABE 14 R3O0 y
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OIV-MA-AS315-27 — simplification
oIV Analysis of volatile compounds in wines by gas chromatography

The use of the proposed method ensures high reliability of the data obtained, significantly reduces time, labor, material and financial costs. Analysis of volatile
.. compounds in spirit drinks has never been so easy. Here you can read modified text of official method, which allows to carry out analysis of alcoholic beverages using the
.. developed method.
. The places in the text document to be deleted are highlighted in yellow. Embedded parts of the test are highlighted in green.
You can read a full article about the improvements by following the link: https://elab.bsu.by/article/360

RECUEIL INTERNATIONAL DES METHODES D'ANALYSES - OIV RECUETL
Analysis in wi Analysis of v

RECUEIL INTERNATIONAL DES METHODES D'ANALYSES - OIV
Analysis of volatile p ds in wines by gas chromatography

Méthode OTV-MA-AS315-27 Meéthode Type IV

Analysis of volatile compounds in wines by gas
chromatography
(Resolution OIV-OENO 553/2016)

1 - Object

This method is applicable to the analysis of volatile compounds in wines
containing less than 20 g/L sugar.

For wines with a sugar content higher than 20 g/L and for mistelles, prior
distillation (identical to that practised to obtain the ABV) is necessary; however
distillation sometimes removes a significant part of the compounds.

2 — Scope of application
The present method may be used for the quantification of the following
compounds (non-exhaustive list):

- ethanal,

- ethyl acetate,

- methanol,

- butan-2-ol,

- propan-l-ol,

OIV-MA-AS315-27 £ 2016

- 2-methylpropan-1-ol,
- isoamyl acetate,

- butan-1-ol,

- 2-methylbutan-1-ol,

- 3-methylbutan-1-ol,

- pentan-1-ol,

- acetoin, RECUEIL RECUEIL INTERNATIONAL DES METHODES D'ANALYSES - OIV
- ethyl lactate, Analysis of volatile compounds in wines by gas chremategrasiry Analysis of volatile compounds in wines by 935 chromatography
- hexan-1-ol,
- 3-ethoxypropanol, ANNEX B

- ethyl octanoate, B Exsmple chramatogeams
- furfuraldehyde, I

- (2R.3R)-butane-2,3-diol, =
- (2R.3S)-butane-2,3-diol,

OIV-MA-AS315-27 : 2016 1

Figure I chromatgram o u standard slutian of ulssle compounis. J |4

Figure 2 : chromatogram of velathe compoundsin » white wine (sugar < 15
1)

OIV-MA-AS315-27 1 2016

OIV-MA-AS315-27 : 2016
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EC 2870/2000 — simplification
Determination of Volatile Substances and Methanol of Spirit

The use of the proposed method ensures high reliability of the data obtained, significantly reduces time, labor, material and financial costs. Analysis of volatile compounds in
spirit drinks has never been so easy. Here you can read modified text of official method, which allows to carry out analysis of alcoholic beverages using the developed method.
The places in the text document to be deleted are highlighted in yellow. Embedded parts of the test are Righlightedin'green:’

You can read a full article about the improvements by following the link: https://elab.bsu.by/article/355

L DETERMINATION OF VOLATILE SUBSTANCES ~ AND
METHANOL OF SPIRIT

L1. GENERAL REMARKS

L Definitions

Regulation (EEC) No 1576/89 sets minimum levels of wolatile
compounds other than cthanol and methanol for a serics of spirit
drinks (rum, spirits of viticultural origin. fruit spirits, ctc.). For this
series of drinks only, d levels are conventionally considered
be cquivalent to the sum of the concentrations of:

1. volatile acids expressed as acetic acid:

2. aldchydes cxpresscd as cthanal by the sum of cthanal {acctalde-
hyde) and the ethanal fraction comtained in 1.1-diethoxyethane
(scctal);

3. the following higher alcohols: propan-1-ol, butan-i-ol, butan-2-ol.
2-methylpropan-1-ol, assayed by individual alcobol and 2-methyl.
butan-1-ol, and 3-methylbutan-1-ol essayed 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).

L G i of il P
Gas chromatographic assays of valatile compounds cther than these
set out above may prove particularly inferesting as a means of deler-
mining both the origin of the raw matcrial 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 1o
obtain the alcohol, of the aroma of the spirit drink and of the special
features of the preparation of the spirit. These compounds are impor-
tant for evaluating the requirements set out in Regulation (EEC) No

1576/89.
12, GAS CHROMATOGRAPHIC DETERMINATION OF VOLATILE i
CONGENERS: ALDEHYDES, HIGHER ALCOHOLS, ETHYL
ACETATE AND METHANOL
L Seope
This method is suitable for use for the determination of 1.1-diethox-
yethane (acetal), 2-methylbutan-1-ol (active amyl alcohol), 3-
methylbutan-1-ol (isoamyl aleohol), methanol (methyl alcohol), ethyl
cthanoate (ethyl acetate), butan-l-ol (n-butanol), butan-2-ol (scc-
butanol), 2-methylpropan-i-ol fisobutyl alcohol), propan--ol (r-
propanol) and ethanal acctaldehyde) in spirit drinks using gas chro-
matography. The method uses an internal standard, for cxample
pentan-3-ul. 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 Normative References
1S 369: 1987: Water for analytical Iaboratory usc — Specifications
EX Defimition
Congeners are volatile substances formed along with ethanol during
fermentation, distillation and maturation of spirit drinks.
1 Principle
Congeners in spirit drinks arc determined by dircet injection of the
spirit drink, or appropriately diluted spirit drink, into a gas chromato-
'
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National Standard of People’s Republic of China GB/T 11858-2008

simplification

The use of the proposed method ensures high reliability of the data obtained, significantly reduces time, labor, material and financial costs. Analysis of volatile compounds in

spirit drinks has never been so easy. Here you can read modified text of official method, which allows to carry out analysis of alcoholic beverages using the developed method.

The places in the text document to be deleted are highlighted in yellow. Embedded parts of the test are
You can read a full article about the improvements by following the link: https://elab.bsu.by/article/356
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Issued on: 2008-10-19

GBNaﬂonal Standards of People’s Republic of China

GBIT 11858-2008

National Food Safety Standards

Vodka

Implemented on: 2008-08-01

Issued by the General Administration of SUpsrvislon Insplctlons and Quarantine of the

I Standardi M Committee

People’s Republic of China and Nati

Copyright @& 20

The Sovereign Group All Rights Reserved

535 Procision

e v o s 20 s o e 34 e
S To s

FRPSp——

st poncie

Charet apon sl sk st the car s it hoaiiahy ko s
Saparedon o bl Corpinarts 1l re maid % 60 mamkired by o rocers f srveaging oo e

5412 Apparatus

54121

54122 Chvonslogohy Cobmns: PEGIM comsriad au v crvomsograghy cok,
S g e ot Gaoee 0 25en. O st St copoes oo oo i o

5413 Reagents and Sowutions
54131 40% Envancl Soksion. Mix enc {chromatograghically pure) wifh walar

54132 Acetakdehyde Soluton (%) Use a5 standard sample. Exvact 2 L soesl
100,

5414 Chromatographic Conaitions

Carmoe Gas (Nbogen Gas of High Pusty): Plow rfe o 0.5 =10 mmin; dveeion e <371, make
p gas fiow rate af St 20 mLimin-30 mLmn

Cokmn Temperatire (T Inist semperakrs 3t TUC. Mantan Yomperaturs for 3 mins an then
ysamatcaly nceave i taoerature s ST 10 100°C. Mantan Wrecatur for b 10 mine

The flow rat of camer gas, hydrogen and s may difer sccordn 1 dffeert chroMalographi: condiBons
€ e

the et gow of compsete sequriion o kel sandied peak and el peaana of each cargoneet
present i he akcohol sample achieved 24 e basis

5415 Anaiysis Procedure

54151 Detarmination of Cafibeation Factar (f value)

Extact 100 m. acatadatryde achtion (a8 prapared s 5 4.1.3.2) and anaer i a 100 L. alumetic fask

2 474 carct ckin o . The cerceaton f scsiey

amount of sarrgle ejeciod w n Do sooutiy o S scoasut Male recxcs o Va
T i b i

i v Byt 2 e et
pesk

fonbjeitenion

The retaive catbrason tacos (1 vae) o acetadotyde 1o Meinkane SR s accoring 1o expaince
e, 2 b S

5412 Detarmination of Samplo Solution

I the formads:

- Rkt cabbwation Tactur ol acorasbode for acata)

X - Acetakiehy (or Aceta) confest n  lar of 1007 athanl i the sarle, et s millgram pos ex
[

S T

x
oL

¥ - Acetakiehycie conlant I 2l of 100% eanctn the sample, unt s

sampe, unt

il per et (gL,

o~ Acetal candunt i B of 100% e th: s, s miligram por e gL}

.37 - Conversion cosficient o aceta n acotsidohyde
84147 Precision

Hyarogen Gas: Fiow ras at 33 mmin e
vt vk of e L P S S W 0% .
Ar: Fow 3t 400 mUmi -
843 lodimetry
Tempesatuse of Detucter (T} 220°C P g ——
" 5421 Principle
Temperature of Samgie et (T:) 220°C.
nthe fomuia 55237 6oyt Acoy Srn S Reaget: Use o mkro b o ekt vk o Q0. 075 584 Chromatographic Conditions
s 22 m iy 45 o ocetae e shoragsromnt (rsgared 90552
X~ Totalscatabiohyde contert, unt s mibgram per Hes {mept. SamemS414
*00maL.
Vi~ Volme of e standud sagent used 0n he sample, Ut i mélter L 2TmOL. 50020k, 750595 3000 M0k 406 6.0 molk. 565 Anstysis Procedurs
Vi~ Vame of odne standard rexgent wsed on the conrel experment, ks miier et 5824 Anatysis Procedurs ety f 5 s cywnion procedis B same 0 et g bt seckon 8415w
excegaon Mat P Handare sampie used wi be replaced by memanci (peepared 22 01
1 Preparation of Samle
- Concentraton of e koine standird trasn reagent, 5 mal per e (kL) a2 " S 163.2) namad
Gt o s o T
Samessa1s
587 Pracision
Same 3417

55132 Emy AcweSiion Q) Use s wanid wevls Eand 3 mé ee s
{chamaograpncaty e, e e i 40 st st 188 e 100 vk

5514 Chromatographic Conditions
Same aa 5414
B5.15 Anaiysis Procedure

Entrety of the ansiyss operason procedre 1 the same a5 what & descrbed ) secton 5,415 wih the

563 Roagents and Soiution
5631 40% Emand Soheor: Mx eands (chromagragricaty pure) wih waler

8632 Mt Scon 2% U o

v it sorle Eckoct 2 i meondcvomstogashcay e
W 0% athanol scuton 4  reaches 100 L.

e A% ka8 3 iS00 b

57 0gh Quainy Acshols
7.1 Principie
Same 25411
572 Apparatus
Somesssar2
57.3 Roagents and Sotions

5711 40% Etmanl Sokon M eifand (cheomatogsaphically purs) wih water.

5732 mctutwel Schfon (%) Use as stanswd sacle

2 mL isobetanct

et ety e o e i % st st s 100 e

7.4 Chromatographic Conditions.
Same s ta 14

57.5 Ansiyais Procedure

22


https://elab.bsu.by/article/356
https://elab.bsu.by/article/356
https://elab.bsu.by/article/356
https://elab.bsu.by/article/356
https://elab.bsu.by/article/356
https://elab.bsu.by/article/356
https://elab.bsu.by/article/356
https://elab.bsu.by/article/356
https://elab.bsu.by/article/356

BIS IS 3752:2005(R2009) - simplification
Alcoholic Drinks - Methods of Test

The use of the proposed method ensures high reliability of the data obtained, significantly reduces time, labor, material and financial costs. Analysis of volatile compounds in
spirit drinks has never been so easy. Here you can read modified text of official method, which allows to carry out analysis of alcoholic beverages using the developed method.
The places in the text document to be deleted are highlighted in yellow. Embedded parts of the test are

You can read a full article about the improvements by following the link: https://elab.bsu.by/article/359]
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IS 3752 (2005): Alcoholic drinks - Methods of test [FAD 14:
Drinks and Carbonated Beverages)

Disclosure to Promote the Right To Information

‘Whereas the Parliament of India has set out to provide a practical regime of right to
information for citizens to secure access to information under the control of public authorities,
in order to promote transparency and accountability in the working of every public authority,
and whereas the attached publication of the Bureau of Indian Standards is of particular interest
to the public, particularly disad d and those engaged in the pursuit of
education and knowledge, the attached public safety standard is made available to promote the
timely dissemination of this information in an accurate manner to the public.
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Norma Mexicana NMX-V-005-NORMEX-2013 — simplification
Determination de Aldehidos, Esters, Methanol y Alcoholes Superiores. Metodo por cromatografia de Gases

The use of the proposed method ensures high reliability of the data obtained, significantly reduces time, labor, material and financial costs. Analysis of volatile compounds in spirit
drinks has never been so easy. Here you can read modified text of official method, which allows to carry out analysis of alcoholic beverages using the developed method.

The places in the text document to be deleted are highlighted in yellow. Embedded parts of the test are

You can read a full article about the improvements by following the link: https://elab.bsu.by/article/358

NMX-V-HS-NORME X201, AN
AVAAA g s FRCHA DE NICHO DE VIGENCIA: 34D MARZO BF 3914 Saasas
0, A D OB R e ik
Lt il e de v e o el e st i
S0 it (o st sl o il o ot cmpis o o s 1 B DN et i i
s .
AAAA NMX-V-005-NORMEX-2013 W Dk s et g, &

A FECHA DEINICIO DE VIGENCIA: 24 DE MARZO DE2014

5.0 DETERMINACION DE ALDEHIDOS, ESTERES, METANOL V ALCOHOLES SUPERIORES.
METODO POR CROMATOGRAFIA DE GASES

5.1 Fundamento

Este método se basa en los principios de la cromatografia de gases y consiste en la inyeccion de una
pequefia cantidad de la muestra (que contiene una mezcla de sustancias volatiles) en el inyector de un
cromatografo de gases en el que son vaporizadas y transportadas por un gas inerte a través de una columna
empacada o capilar con un liquido de particion que presenta solubilidad selectiva con los componentes de
la muestra, ocasionando su separacion.

Los componentes que eluyen de la columna pasan uno a uno por el “detector”, el cual genera una sefal
cléctrica proporcional a su concentracion, la que es transformada por el registrador, integrador o sistema de
manejo de datos en una grafica llamada cromatograma.

La identificacion de cada componente registrado como un pico en el cromatograma, se realiza por
inyeccion del o de los componentes en forma pura y con las mismas caracteristicas y entidades que se
sospecha contiene la muestra, midiendo el tiempo de retencion en esas condiciones. También se puede
comprobar por adicion del componente a la muestra e inyectindola nuevamente para apreciar el
incremento de altura o area del pico correspondiente.

La cuantificacion se puede efectuar por cualquiera de estos tres métodos: normalizacion, estandarizacion externa
y estandarizacion interna, siendo este ultimo ¢l unico que se describe a continuacion:

La cuantificacién por estandarizacion interna consiste en obtener el cromatograma de la muestra
estandarizada, adicionada de una Sustancia llamada estandar interno que debe aparecer en un sitio del
cromatograma, libre de traslapes y desde luego no debe ser componente de la muestra, aunque es
recomendable que sea de la misma naturaleza quimica y del mismo intervalo de concentracion que el
componente de la muestra por cuantificar. Deben obtenerse cromatogramas paralelos con soluciones de
concentracion conocida de cada componente por cuantificar y del estindar interno gque sea adecuad
muestra y trazar una curva de calibracion que tenga por ordenada la relacion de concentraciones
correspondientes al componente por cuantificar v al estandar interno v en las abscisas la relacion de dreas
correspondientes al compuesto por cuantificar y a las dreas del estandar interno.

Esta curva sirve parasituarensus ordenadas la relacion de dreas correspondientesal componente por cuantificar
y el estandar interno del cromatograma de la muestra estandarizada y asi ubicar la relacion correspondiente
de concentraciones.

5.2 Alcance
Este método determina la concentracion de aldehidos, ésteres, alcoholes superiores y metanol en bebidas
alecohélicas por cromatograma de gases.

53 Equipos ¢ instrumentos
Todos los equipos e instrumentos de medicion deberin ser calibrados y/o verificados.

1 de 38
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Repetibilidad y reproducibitidad
81 Repetibilidad

S5.1.1 La repetibilidad de losresulados de s mediciones con este métndo
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AOAC Official Method 972.11 - simplification
Methanol in Distilled Liquors. Gas Chromatographic Method

I
R — You can read a full article about the improvements by following the link: https://elab.bsu.by/article/355

Determination of methanol has never been so easy !

R The use of the proposed method ensures high reliability of the data obtained, significantly reduces time, labor, material and financial costs. Analysis of volatile compounds in spirit
By drinks has never been so easy. Here you can read modified text of official method, which allows to carry out analysis of alcoholic beverages using the developed method.
The places in the text document to be deleted are highlighted in yellow. Embedded parts of the test are Righlighted'in'green:!

26.1.36 G. Determinafion
AOAC Official Method 972.11 Inject 10 pL mixture of standard solution. Adjust operating
Methanol in Distilled Liquors parameters and attenuation to obtain measurable peak height (ca
Gas Chromatographic Method Yi, full scale deflection). Determine retention time of methanol
First Action 1972 and ﬂ—butaﬂe{-- (ca3and Im.i.ﬂ. respectively). Inject 10 uL
Final Action 1973 test portion to estimate methanol. using attenuation if necessary.

A. Apparatus and to check for absence of n-butanol. Onbasis—ef presence

See 968.09A (see 26.1.30).

B. Reagents

(a) Alcohol. —Methanol-free.

(b) Methanol stock solution. —Dilute 10 mL methanol. 99.9 mol
% (Fisher Scientific Co.. A-936. or equivalent) to 100 mL with 40%
alcohol.

(d) Methanol standard solution. —0.050% methanol plus
0.030% ii-butanol internal standard. Fill 100 mL volumetric flask to
ca 99 mL with 40% alcohol and add, by syringe, 500 ML mixture
stock solution, (b). and 300 pL n-butanol stock solution, (c). Mix
and dilute to volume with 40% alcohol. Mix again. Reference: J4OAC 55, 564(1972).

CAS-67-536-1 (methanol)

26.1.36'

AOAC-Official-Method-972.11q
Methanol-in-Distilled-Liquorsy
Gas-Chromatographic-Method-

First-Action-20231]
-Final-Action-20231
A~ Apparatisy

See968.094 (see:26.1.30).9
B.—+ Reagentsy

(a)—+ Alcohol -—Methanol-free

(b)—+ Methanol-stock-solution. —Dilute-10-mL ‘methanol,-99.9-mo!/-%
(Fisher-Scientific-Co., A4-936, or-equivalent)to-100-mL -with-40%-
alcohol 7

F

(d)y» Methanol-standard-so lution.-—0.050% methanol -plus-0.030%
ii-butanol -internal-standard. -Fill-100-mL -volumetric-flask to-ca-99-mL
with-40%-alcohol-and-add, -by-syringe,- 300-ML -mixture-stock-solution,
(b).-and-300pL n-butanoel -stock-solution, {c). Mix-and -dilute to volume
with 40%-alcohol -Mix-again 7

G.-Determinationy
----- Inject- 10- pL- mixture- of- standard- solution.- Adjust- operating
parameters-and-attenuation to-obtain measurable-peak-height-(ca-%, -full
scale-deflection). -Determine retention time -of methanol-and (ca
3- and- 7- min.- respectively).- Inject- 10- pL- test- portion- to- estimate
methanol, -using -attenuation-if -necessary,-and-to-check -for-absence-of
n-butanol. -

L

------- Put-ethanol -solution-into-2 mL -chromatographic-vial -for-analysis. T
L

Reference: JAOC66.-353(2021)7

L

CAS-67-56-1-(methanol)-T
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After the Interlaboratory Study under the CLEN auspices the new method was accepted for regulatory purposes

Customs Laberatories
Europegan Network

ILIADe 453:2021 | CLEN Method

Determination of Isopropyl Alcohol and Methyl Ethyl Ketone
in Alcoholic Products by GC-FID

Version 2 February 2021

Determination of Isopropyl Alcohol and Methyl Ethyl Ketone in Alcoholic
Products by GC-FID (Gas Chromatography - Flame Ionisation Detection)

1. Scope

The purpose of this method is verification of fulfilment of the legislative requirements on
denatured alcohol, particularly the Regulation (EC) 3199/93 of 22 November 1393, and its
amendments, concerning the mutual recognition procedures for the complete denaturing of
alcohol (CDA) for the purpose of exemption from excise duty. The commoen denaturing
procedure for completely denaturad alcohol defines the amount of denaturing agents in litre
{or gram) per hectolitre of absolute ethanol. According to Commission Implementing
Regulation (EU) 2017/2236 the amount of IPA and MEK added to 100 L (1 hL) of absolute
ethanolis 1L

This method is suitable for the determination of isopropyl alcohol {IPA) and methyl ethyl
ketone (MEK) in denatured alcohal and alcohol containing solutions or drinks with analyte
content ranging from 0.1 to 5 L per hL absolute ethanol using gas chromatography-flame

Tatsl

The same analytical procedure can be used for other formulations of volatile denaturants,
i.e. methanol, acetone, tert-butyl alcohol, ethyl acetate, methyl isopropyl ketone, methyl
isobutyl ketone, toluene or ethyl sec-amyl ketone.

2. Principle

FID detection. Ethyl alcohol itself is used as internal standard and all data for the
concentration of denaturants are calculated in relation to the content of ethanol. There is no
need for any further internal standard compound.

This table shows the most important changes that have been made compared with the latest former version

Date of the latest former version: 14 October 2019
Section Changes
&. Precision Precision data units corrected.

Expression of the precision data as repeatability and reproducibility (limit
of r and limit of R] instead of their standard deviations and relative standard
deviations.

3. Reagents and materials

The following reagents of recognized analytical grade and demineralized or distilled water
are used:

3.1 Methyl ethyl ketone (MEK), min. 99.5 %

3.2 Isopropyl alcohol (IPA), min. 99.8 %

3.3 Deionized water

3.4 Absolute Ethanol 2 99.8 %

6. Calculations
For creating calibration curve calculate the exact volume of ethanol, IPA and MEK using its
weight (See Section 5.1), its density and its purity according to the following equation:

Exact volume (Ve) = (Weight (g) x Purity) / Density (kg/l)
(Density: ethanol: 0.7832 kg/I; IPA: 0.7855 kg/l; MEK: 0.8050 kg/1)

Calculate the factors for the calibration of MEK and IPA as follows:
Calibration solution CS1: Feaypa = (Exact volume of IPA) x 100 / (Exact volume of ethanol)
Calibration solution CS1: Fesumer = (Exact volume of MEK) x 100 / (Exact volume of ethanol)

Do the same for calibration solutions CS;, CSs, CSa, and CSs.

7. Expression of results

The analytical results obtained from calibration curve are in L / hL absclute ethanol.
Results are expressed with maximum 3 significant figures and maximum 2 decimal places
(example 1.04 L / hL absolute ethanol).

8. Precision

Precision data obtained from the 1% CLEN proficie ely denatured alcohal,
performed in 2019 (final report issued 4 September 201§) by 41 laboratoriespn 3 samples.

Isopropyl alcohol Matrices
{IPA) Complately
denatured Burning alcohol Screen wash
alcohol [CDA)
IPA (robust mean), L/hL EtOH 0.99 097 0.96
Repeatability, L/hl ErOH 0.01 0.01 0.02
Reproducibility L/hl EeOH 0.06 0.06 0.12
Methyl ethyl ketone Matrices
{MEK) Completely
denatured Burning alcohol Screen wash
alcohol [CDA)
MEK [robust mean), LfhL EtOH 1.00 1.14 0.93
Repeatability, L/l E0OH 0.01 0.02 0.02
Reproducibility, L/hL EtOH 0.06 0.14 0.12
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