Supplementary File for

Destanoglu O, Ates i. Determination and Evaluation of Methanol, Ethanol and Higher Alcohols in Legally and Illegally Produced Alcoholic
Beverages. JOTCSA. 2019; 6(1): 21-28.

Table S1: The results of the Turkish raki samples.

EtOH MeOH
isoamyl Isobutanol
mg/dL g/hL g/hL tert-butanol alcohol (3- (2-methyl-
(in mg/dL (in 100% (Codex (2-methyl- n- methyl-1- 1- n- Ethyl
No sample) % (in sample) Alcohol) Limit) 2-propanol) propanol butanol) propanol) butanol Acetate Anethole
1 37552 47.6 3 6 150 v v
2 34600 43.9 16 36 150 v v v v v
3 34142 43.3 21 48 150 v v v v
4 40855 51.8 26 50 150 v v v v
5 33815 42.9 27 63 150 N v v v v
6 40295 51.1 29 57 150 v v v v v
7 37089 47.0 37 79 150 N v v v v v
8 39520 50.1 37 74 150 v v v v
9 35530 45.0 81 179 150 v v v v v v
10 37868 48.0 485 998 150 v v
11 36864 46.7 499 1054 150 v v
12 26244 33.3 8492 19307 150 v v
13 35612  45.1 8604 15364 150 v
14 36636 46.4 8723 15184 150 v
15 22066 28.0 13316 29736 150 v
16 25120 31.8 15993 30737 150 v
17 33070 41.9 v v
18 34824 44.1 v v
19 34973 44.3 v v
20 35620 45.1 v v
21 36652 46.5 v v v v
22 36690 46.5 v v
23 36850 46.7 v v
24 36941 46.8 v v
25 37383 47.4 v v
26 37747 47.8 v v
27 37875 48.0 v v



EtOH MeOH
isoamyl Isobutanol
mg/dL g/hL g/hL tert-butanol alcohol (3- (2-methyl-
(in mg/dL (in 100% (Codex (2-methyl- n- methyl-1- 1- n- Ethyl
No sample) % (in sample) Alcohol) Limit) 2-propanol) propanol butanol) propanol) butanol Acetate Anethole
28 37939 48.1 v v
29 37973 48.1 v v
30 38153 48.4 v v
31 38219 48.4 v v
32 38237 48.5 v v
33 38246 48.5 N v
34 38399 48.7 v v
35 38586 48.9 N v
36 38603 48.9 v v
37 38814 49.2 v v
38 38863 49.3 v v
39 38994 49.4 v v
40 39025 49.5 v v
41 39026 49.5 N v
42 39112 49.6 v v
43 39196 49.7 N v
44 39320 49.8 v v
45 39370 49.9 v v
46 39439 50.0 v v
47 39475 50.0 v v
48 39496 50.1 v v
49 39513 50.1 v v
50 39545 50.1 v v
51 39630 50.2 v v
52 39700 50.3 v v
53 39714 50.3 v v
54 39804 50.4 v v
55 39846 50.5 v v
56 39965 50.7 v v
57 40042 50.8 v v
58 40063 50.8 v v
59 40148 50.9 v v
60 40168 50.9 v v



EtOH MeOH
isoamyl Isobutanol
mg/dL g/hL g/hL tert-butanol alcohol (3- (2-methyl-
(in mg/dL (in 100% (Codex (2-methyl- n- methyl-1- 1- n- Ethyl
No sample) % (in sample) Alcohol) Limit) 2-propanol) propanol butanol) propanol) butanol Acetate Anethole
61 40240 51.0 v v
62 40271 51.0 v v
63 40359 51.2 v v
64 40401 51.2 v v
65 40405 51.2 v v
66 40609 51.5 v v
67 40631 51.5 N v
68 40654 51.5 v v
69 40691 51.6 N v
70 40856 51.8 v v v
71 41003 52.0 v v
72 41069 52.1 v v v
73 41124 52.1 v v
74 41160 52.2 v v
75 41217 52.2 v v
76 41254 52.3 v v
77 41386 52.5 v v
78 41443 52.5 v v
79 41459 52.5 v v
80 41481 52.6 v v
81 41730 52.9 v v
82 41737 52.9 v v
83 41884 53.1 v v
84 42205 53.5 v v
85 42284 53.6 v v
86 42481 53.8 v v
87 42831 54.3 v v
88 42979 54.5 v v
89 43026 54.5 v v
90 43872 55.6 v v
91 44645 56.6 v v
92 44861 56.9 v v
93 44913 56.9 v v



EtOH MeOH

isoamyl Isobutanol
mg/dL g/hL g/hL tert-butanol alcohol (3- (2-methyl-
(in mg/dL (in 100% (Codex (2-methyl- n- methyl-1- 1- n- Ethyl
No sample) % (in sample) Alcohol) Limit) 2-propanol) propanol butanol) propanol) butanol Acetate Anethole
94 45705 57.9 v v
95 46015 58.3 v v
96 51399 65.1 v v v

Table S2: The results of beer and wine samples.

EtOH MeOH
mg/dL % mg/dL % tert-butanol n-propanol isoamyl alkol isobutanol n-butanol Ethyl Anethole
Sample Acetate
Beer 1 3347 4.2 v v v v v
Beer 2 3395 4.3 v v v v v
Beer 3 3504 4.4 v v v v v
Beer 4 3551 4.5 v v v v v
Beer 5 4047 5.1 v v v v v
Beer 6 4047 5.1 v v v v v
Beer 7 4054 5.1 v v v v v
Beer 8 4090 5.2 v v v v v
Wine sample 8890 11.3 18 0.023 v v v v

Table S3: The results of 101 strong alcoholic beverages and 2 non-food-ethanol containing liquids used in the production of illegal drinks.

EtOH MeOH
isoamyl Isobutanol

mg/dL mg/dL g/hL tert-butanol alcohol (2-methyl-

(in (in (in 100% (2-methyl-2- n- (3-methyl-1- 1- Ethyl
No sample) % sample) Alcohol) propanol) propanol butanol) propanol) n-butanol Acetate Anethole
1 26757 33.9 18 53 v
2 26577 33.7 19 56 N
3 26845 34.0 19 56 v
4 28606 36.3 19 52 v
5 35513 45.0 28 62 v v v
6 30585 38.8 54 139 v v v
7 29846 37.8 59 156 v v v v
8 21141 26.8 2517 8398
9 21737 27.6 2611 8464



EtOH MeOH
isoamyl Isobutanol

mg/dL mg/dL g/hL tert-butanol alcohol (2-methyl-

(in (in (in 100% (2-methyl-2- n- (3-methyl-1- 1- Ethyl
No sample) % sample) Alcohol) propanol) propanol butanol) propanol) n-butanol Acetate Anethole
10 25376 32.2 4674 12279
11 25670 32.5 4690 12196
12 23117 29.3 6253 16812 v
13 24030 30.5 6301 16404 v v
14 24906 31.6 6615 16571 v v
15 25587 32.4 6862 16698 v
16 27385 34.7 7392 16784 v
17 13756 17.4 15523 41915
18 23521 29.8 v v
19 25461 32.3 N v v v
20 26033 33.0 v v v
21 26808 34.0 N v v v
22 27082 34.3 v v v v
23 27733 35.1 v v v v
24 28156 35.7 v v v v
25 28232 35.8 v v v v v
26 29204 37.0 N v N v
27 29509 37.4 v v v
28 29966 38.0 v v v v
29 30505 38.7 v v v v
30 31264 39.6 v v v v
31 32049 40.6 v v v v v
32 32434 41.1 N v
33 33018 41.8 v v
34 33133 42.0 N v
35 33606 42.6 v v v
36 34637 43.9 v v v v v
37 35234 44.7 v v
38 35439 44.9 v v v v v
39 37294 47.3 v v v v v v
40 37468 47.5 v v v v v
41 37880 48.0 v v v v v
42 39456 50.0 N N v v v v



EtOH MeOH
isoamyl Isobutanol
mg/dL mg/dL g/hL tert-butanol alcohol (2-methyl-
(in (in (in 100% (2-methyl-2- n- (3-methyl-1- 1- Ethyl
No sample) % sample) Alcohol) propanol) propanol butanol) propanol) n-butanol Acetate Anethole
43 30664 38.9 N v
44 31463 39.9 v v
45 31561 40.0 v v v
46 31934 40.5 v v
47 32862 41.7 v v
48 33115 42.0 v v v
49 34412 43.6 v v v
50 34981 44.3 v v v
51 29015 36.8 N v
52 34690 44.0 v v
53 38332 48.6 v v
54 32711 41.5 v v
55 24244 30.7 v
56 24268 30.8 v
57 25561 32.4 v
58 25720 32.6 v
59 25785 32.7 N
60 25861 32.8 N
61 25913 32.8 v
62 25918 32.8 N
63 27985 35.5 v
64 28710 36.4 v
65 28715 36.4 v
66 28944 36.7 v
67 29150 36.9 v
68 29383 37.2 N
69 29911 37.9 v
70 29931 37.9 v
71 30345 38.5 v
72 30518 38.7 v
73 30977 39.3 v
74 31150 39.5 v
75 31517 39.9 v



EtOH MeOH
isoamyl Isobutanol

mg/dL mg/dL g/hL tert-butanol alcohol (2-methyl-

(in (in (in 100% (2-methyl-2- n- (3-methyl-1- 1- Ethyl
No sample) % sample) Alcohol) propanol) propanol butanol) propanol) n-butanol Acetate Anethole
76 31661 40.1 Vs
77 31843 40.4 v
78 32064 40.6 v
79 32154 40.8 v
80 32502 41.2 v
81 32697 41.4 v
82 32868 41.7 v
83 32991 41.8 v
84 33115 42.0 v
85 33258 42.2 v
86 33571 42.5 v
87 33772 42.8 v
88 33913 43.0 v
89 35794 45.4 v
90 36979 46.9 v
91 37882 48.0 v
92 38080 48.3 v
93 38785 49.2 v
94 30319 38.4 v v v v
95 30983 39.3 v v v v
96 31220 39.6 v v v v
97 31513 39.9 v v v v
98 31588 40.0 v v v v
99 31906 40.4 v v v v
100 30812 39.1 v
101 34821 44.1 v v
102 63319 80.3 v
103 78354 99.3 v
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Figure S1. Overlaid TIC and mass chromatograms of the raki sample which is suitable to the Codex (Table S1,#2).
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Hit REV fior Compeund Name MW Formula CAS Library
1 976 7 ACETIC ACID ETHYL ESTER; ACETIC ACID, ETHYL ESTER; ETHYL ACETATE; 1 a8 C4HBOZ2 141-7T8-6 WILEYEST
2 971 965 ETHYL ACETATE 88 C4HBOZ 141-78-5 Mist
3 362 958 ETHYL ACETATE 88 C4HBOZ 141-78-5 Mist
4 956 927 ACETIC ACID ETHYL ESTER; ACETIC ACID, ETHYL ESTER; ETHYL ACETATE; 1 88 C4HBOZ 141-78-5 WILEYSST
5 356 909 ACETIC ACID ETHYL ESTER: ACETIC ACID. ETHYL ESTER: ETHYL ACETATE: 1 88 C4HBOZ 141-78-8 WILEYEST
Figure S2: Mass spectrum and library search result for ethyl acetate obtained from the chromatogram shown in Figure S1.
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R-985 WILEYSST 87: METHANOL; HYDROXYMETHANE; AI3-00409; ALCOHOL, METHYL; ALCOOL METHYLIQUE [FRENCH]; ALCOOL METILICO [ITALIAN]
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Hit REV fior Compound Name LW Formula CAS Lilzrary
1 385 a09 METHANOL; HYDROXYMETHANE; Al3-00409; ALCCHOL, NETHYL; ALCOOL ME 32 CH40 E7-56-1 WILEYEST
2 S84 as5 METHAMOL; HYDROXYMETHAME; Al3-00409; ALCOHOL, METHYL,; ALCOOL ME 32 CH4O B7-56-1 WILEYEST
3 982 953 METHAMOL; HYDROMXYMETHANE; Al3-00409; ALCCHOL, METHYL; ALCOOL ME a2 CH40 B7-56-1 WILEYEST
4 979 985 METHYL ALCOHOL 32 CH4O B7-56-1 Mist
5 977 a02 METHAMNOL: HYDROMXYMETHANE: Al3-00409; ALCCHOL, NETHYL; ALCOOL ME 22 CH40 B7-56-1 WILEYEST

Figure S3: Mass spectrum and library search result for methanol obtained from the chromatogram shown

in Figure S1.
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Hit REY fior Compound Name MW, Formula CAS Libsrary
1 932 913 ETHAMNOL 46 C2HBO G4-17-5 Mist
2 914 859 ETHANOL; HYDROXYETHANE; 1-HYDROXYETHANE; A8SOLUTE ALCOHOL; AB 46 C2HEO E4-17-5 WILEYEST
3 913 845 ETHANOL; HYDROXYETHANE; 1-HYDROXYETHANE; ABSOLUTE ALCOHOL; AB 46 C2HEO E4-17-5 WILEYEST
2 904 T40 ETHANOL; HYDROXYETHANE; 1-HYDROXYETHANE; ASSOLUTE ALCOHOL,; AB 46 C2HBO G4-17-5 WILEYEST
5 901 839 ETHANOL ; HYDROXYETHANE; 1-HYDROXYETHANE; ABSOLUTE ALCOHOL; AB 46 C2HEO E4-17-5 WILEYEST
Figure S4: Mass spectrum and library search result for ethanol obtained from the chromatogram shown in Figure S1.
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Hit REY fior Compeund Name MW Formula CAS Lilzrary
1 977 867 1-PROPANOL; PROPAN-1-0OL; 1-HYDROXYPROPANE; 1-PROPANGD; 1-PROPAN G0 C3HB8O 71-23-8 WILEYSST
2 974 982 1-PROPANOL GO C3H80 71-23-8 Mist
3 970 915 1-PROPANCL; PROPAN-1-OL; 1-HYDROXYPROPANE; 1-PROPANG; 1-PROPAN &0 C3H8O 71-23-8 WILEYEST
4 970 916 1-PROPANOL GO C3H80 71-23-8 Mist
5 968 957 1-PROPANCL; PROPAN-1-OL; 1-HYDROXNWPROPANE: 1-PROPANG; 1-PROPAN (=] C3H80 71-23-8 WILEYEST

Figure S5: Mass spectrum and library search result for 1-propanol obtained from the chromatogram

shown in Figure S1.
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Hit REV for Compound Name MW, Fomula CAS Library
1 394 869 BUTANDIC ACID, 3-0X0-, 2-METHYLPROPYL ESTER; 2-METHYLPROPYL 3-OX 158 C8H1403 7779751 WILEYEST
2 989 862 1-PROPANOL, 2-METHYL-; 2-METHYLPROPAN-1-OL; 1-HYDROXYMETHYLPRO 74 C4H100 78-83-1 WILEYEST
3 9a2 a7 1-PROPANOL, 2-METHYL-; 2Z-METHYLPROPAN-1-OL; 1-HYDROXYMETHYLPRO 74 C4H100 T8-83-1 WILEYBST
4 979 880 1-PROPANOL, 2-METHYL-; 2-METHYLPROPAN-1-OL: 1-HYDROXYMETHYLPRO 74 C4H100 78-83-1 WILEYEST
5 977 a74 1-PROPANOL, 2-METHYL- 74 C4H100 78-83-1 Mist
Fi

gure S6: Mass spectrum and library search result for 2-methyl-1-propanol obtained from the chromatogram shown in Figure S1.
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Hit REW fior Compound Name MWW, Formula CAS Library
1 988 775 1-BUTANOL, 3-METHYL-; 1-BUTANOL, 3-METHYL- (IMPURE); 3-METHYLBUTAN BE C5H120 123-51-3 WILEYBST
2 986 73 1-BUTANOL, 3-METHYL-; 1-BUTANCL, 3-METHYL- (IMPURE); 3-METHYLBUTAN ] C5H120 123-51-3 WILEYBST
3 986 951 1-BUTANOL, 2-METHYL-, 2-METHYLBUTAN-1-OL; (1)}-2-METHYLBUTAN-1-0L; 1 BE C5H120 137-32-8 WILEYBST
4 977 958 1-BUTANOL, 3-METHYL-; 1-BUTANCL, 3-METHYL- (IMPURE); 3-METHYLBUTAN ] C5H120 123-51-3 WILEYBST
5 977 973 1-BUTANOL, 3-METHYL-, 1-BUTANOL, 3-METHYL- (IMPURE}; 3-METHYLBUTAN BE C5H120 123-51-3 WILEYBST

Figure S7: Mass spectrum and library search result for 3-methyl-1-butanol obtained from the chromatogram shown in Figure S1.
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Hit REY fior Compeound Mame MW Formula CAS Lilyrary
1 989 a74 (EF1-{4-METHOXYPHENYLPROPENE; (E}1-METHOXY-4-{1-PROPENYL |BENZ 148 C10H120 4180-23-8 WILEYBST
2 983 a84 BENZENE, 1-METHOXY-4-{1-PROPENYL}-; 1-METHOXY-4-[{1E}-1-PROPENYLIB 148 C10H120 104-48-1 WILEYEST
3 978 955 BENZENE, 1-METHOXY-4-{1-PROPENYL -, 1-METHOXY-4-[[1E}-1-PROPENYLIE 148 C10H120 104481 WILEYSST
4 976 926 (EF1-{4-METHOXYPHENYLPROPENE; (E}1-METHOXY-4-{1-PROPENYL |BENZ 148 C10H120 4180-23-8 WILEYBST
5 975 as AMETHOLE 148 C10H120 104-48-1 Mist

Figure S8: Mass spectrum and library search result for anethole obtained from the chromatogram shown in Figure S1.



Scan EH
148
100 I 2.8828
56
|
:]I B [ T ol | | ol ol o T ol et [ [ ol e [ 1 [ [ 1 "l
Scan EH
45
100+ 1| 8.01e7
5.15
%_
811
T N8 e 2242 .
I L I o o o T T T i B o I B o i o e o o o R
Scan EH
50
1004 [ 0.47e5
| 075 2242
% 25.0726.28
0.72
M 40 .
H v 9.2\-4:“\[)[ | Y d
|
0 L . ._M | I|
R LA o o o o o o o e B B o o o o o I o o o o R o o o o o e RS |
Scan EH
TIC
1009 L | 2.64e3
L | |
|\: .I
| .
% || ".r | i
_'l\\ s \ - . \
[ \ \ 25.64
'y | S 2422 —
el \\\\ ""—H—"—n-..v\.,....______"_* . 21;52 w
23 T T T T T T T T T T T T T T T -"I_ T T T T I-l-”-“E
2.30 4.30 8.30 8.30 10.30 12.30 4.30 .30 18.30 20.30 22.30 24.30 26.30
Figure S9: Overlaid TIC and mass chromatograms of the raki sample (Table S1,#68) containing denaturant.
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R:965 WILEYSST 1648 2-PROPANOL, 2-METHYL-; 2-METHYLPROPAN-2-OL; 1,1-DIMETHYLETHANOL; 2-METHYL 2-PROPANOL; 2-METHYL N-PROPAN-2-0OL
59 Hit 1

100+

% 3 41
w2728 % | 3 37383040 | 4247 444546 50515253 54 5556 57 55 | B0 6162

T rr rr1r T 1T T 1. 11T I 11 1T 1T 1rr . rrrr 1 r1r 1 11T I 1T 1T 1TITT1T I T I T I I I T T
12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 53 60 62 64 66 63 70 72 T4 T8

miz

Hi REV fior Compound Name MWW, Formula CAS Library

1 965 939 2-PROPANMOL, 2-METHYL-; 2-METHYLPROPAN-2-0OL; 1,1-DINETHYLETHAMNOL, 74 C4H100 75-65-0 WILEYSST
2 962 847 2-PROPANOL, 2-METHYL-; 2-METHYLPROPAN-2-OL; 1,1-DINETHYLETHAMOL 74 C4H100 75-65-0 WILEYBST
3 958 952 2-PROPANOL, 2-METHYL- 74 C4H100 75-65-0 Mist

4 955 924 2-PROPAMOL, 2-METHYL-, 2-METHYLPROPAN-2-OL; 1,1-DINETHYLETHANOL,; 74 C4H100 75-65-0 WILEY8ST
5 945 B65 2-PROPAMOL, 2-METHYL-, 2-METHYLPROPAN-2-0OL; 1,1-DINETHYLETHANOL, 74 C4H100 75-65-0 WILEYBST

Figure S10: Mass spectrum and library search result for 2-methyl-2-propanol (tert-butanol) obtained from the chromatogram shown in Figure S9.
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Hit REV fior Compound Mame W, Formula Library
1 970 955 L 46 B0 Mist
2 962 886 L, HYDROXYETHANE; 1-HYDROXYETHANE; ABSOLUTE ALCOHOL; AB 46 WILEYBST
3 957 B91 HYDROXYETHANE; 1-HYDROXYETHANE; ABSOLUTE ALCOHOL; AB 46 WILEYBST
4 957 875 HYDROXYETHANE; 1-HYDROXYETHANE; ABSOLUTE ALCOHOL; AB 46 WILEYBST
3 957 952 46 Mist

Figure S11: Mass spectrum and library search result for ethanol obtained from the chromatogram shown in Figure S9.
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Hit REV Comp cuLnd Name MWL Fomula CAS Library
1 982 ANETH 148 C10H120 104-46-1 Nist
2 991 BENZE Y-4-(1-PROPENYL ) 1-METHOXY-4-[(1E}1-PROPENYLIB 148 C10H120 104-46-1 WILEYBST
3 991 1-METHOXY-4-[1-PROPENYLJBENZENE; METHYL 4{1-PROPENYLIPHENYL ET 0 CA0H120 999362-39-2 WILEYBST
4 959 NETH 148 10H120 104-46-1 Nist
5 959 AMETH 148 C10H120 104-46-1 Nist

Figure S12: Mass spectrum and library search result for anethole obtained from the chromatogram

shown in Figure S9.




