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Abstract

Quantitative analyses of naturally occurring methanol were performed for the alcoholic beverages commonly consumed

in Jecheon, Chungbuk province, South Korea. The headspace analysis method was optimized for the low and high alcoholic

beverages. The external standard method was applied due to the overlapping of 2-propanol and 2-butanol (the internal
standard candidates) with target sample matrix peaks. The target samples were selected based on the retail sales amounts
of alcoholic beverages in the largest retailer food-mart chain, Jecheon, Chungbuk province, South Korea. There was no

sample containing methanol over 0.5 mg/mf, the Korean maximum level of methanol in alcoholic beverages (1.0 mg/ml for
fruit originated liquor etc). The total exposure amount of methanol via alcoholic beverages was estimated based on the daily
alcohol consumption of 40 g. The hazard indices calculated by methanol RfD 0.5 mg/kg bw day (US EPA) and ADI 20
mg/kg bw day (proposed by Lachenmeier etc.) were 0.301 and 0.008, respectively. As with the hazard index, aggregate
exposures below a HI of 1.0 will likely not result in adverse noncancer health effects over a lifetime of exposure. Then
the methanol exposure via the alcoholic liquours might not hazard to Jecheon citizen.

Key words: alcoholic beverages, methanol, exposure, Jecheon

FROl B oBe § gug 22w 2 yna ¢

e s 892 9 49
2o ZgEe] Qojx 1Y L2
ok, BAlHE 2R ¥ &k 2FHE g
 ER gAele] SRE T 4 Y 742 A A8
5, ojopEo2A TERO| 6% uukel AT FF ¥
lol9iRis|e] Helg AH 287} o Ao AT
A| ] gtcHLiquor Tax Law 2011). SA3 o &Jstd X 10
K2000~2009) $-2jutet F79] LHl= AR F7F 5

HolW glom, Fo FRUF, &7, 74, §127)9

o

H
i

X
=)
_?L
qH
m{m
H>

L o wo
|
o

PN

©oro o moh o gk
n>~ —?L ‘ru‘-‘

r\l

fus

=
il

233o] A E1F0) 0% oS ANT AR Eohx

HAstnt. FRAGS olFA e L5t UEes T3
o] F7ISHAL Sl Wh, 5] A9 20024 o]

Fe olnliE - sfels o
A= et oz} —’F—%‘“*Oﬂ Aol & £ F7F FAE
Ho]3l QIti(Statistics Korea 2012). ©]4 & _)]\_H]7]- 27)sla
A= -71\—%-% Ao 22 FFE A= FlEES 27
o o e, oA ELH St E, 4k WEs, 7R 5
o] &2# thKorea Alcohol & Liquor Industry Association
2004). o714 Hghe2 7ol EAShE g 3l A a(Alcohol
dehyrogenase: ADH)9] 93} E2ee|sto| =2 AFEo] %3
o ¥ mA= A=z BIEtHBrent 5 2001). A|AA LS

' Corresponding author: Chang-Hwan Oh, Dept. of Oriental Medical Food and Nutrition, Semyung University, Jecheon 390-711
Korea. Tel: +82-43-649-1434, Fax: +82-43-649-1759, E-mail: och35@semyung.ac.kr

- 44 -



Vol. 26, No. 1(2013)

o] gt HE-HCH:0H)Z AW &% Al ZFYH|510]
AP 2 A, v o] =3 A E S-S IS
5, @715 olQof Al &40 R QS| AlEFRE
eSS AF 5 B399 Ao, A58, a8
Anl el okAubgEal, DMDC o8] QAo =&
t}3 X 3% ¢J=d|(Stafford & Ough 1976), 52| Het-
e F uAESe] Ydsks Y Eajas Fol o
= Ao Z HIEI QI Gerogiannaki-Christopoulou
008). HIEtEo] thet FEE9 WA EE WS e, &
13} A of| A uricasel} formyltetrahydrofolate synthetase2}
2 aa7h 29E A7 AAFET oYz, Yol H
A = wehEof vl WZtsto] Yol HgEo et 2
22 AFHminimum lethal dose)o] 3~6 g/kgql BHH, QI7RS <1 o/
kg &0 2 & A th(National Health Federation 2011).
gt TR S FAHEQ g2 vgZe] Bl ¢=2E
geafao] tsf Hoje 208 A F st o= Qlsto] &
FE& Eeafad] 8 7|dz 23t BuElEd], o
225 Folshd HgEd At £25 =5+ o 93
Ayspsta S A AQAZ 4= Aok BaE v Qo (Hoffman
< 1998).
2 AFtollA

ul.iq
al
o

1

|o
rﬂ‘
=

oZ
i
Ir

Wy o o oo |0 E
8 =)
re
o4

IO rN

rr
L)
e
2
of
ool
tlo
N
)
M
>
&
o
o
>
)
o

=
F8 Qe F7 djdFS iR o FR ARE A
8 = 5= AT 53, =LA o] A
2] T QAR 71 A= ekE T 9)(GO) WS A9kt
ol F7 T WEE FHES AR, =7 AHE %

£ Aol AHEE 7 1952 AA AW wfigo] 7 @
< HFREY SR HF 8IS sty A, FHf
3l tHTable 1). A|&% Z+z} 20 m¢ H}o]Y(Hansol Science,
Seoul, Korea)ol| 2283 & YFHQ2 T C)oflA Hets}m, A
& AF 3 3 oo APt EEA|9S HPLC grade
9] of|ek2(99.8%, Carlo Erba, Val de Reuil, France) 2 gt

5 49 AW AW v =F B 45

(99.9%, Honeywell Burdick & Jackson, Musketon, MI, USA)&
ARESHRAL, BEEES AlRStet AN 22 2eTd
(HPLC grade)x AH&-SHATE sl=2wo]A A 2355 9
3t FZE-Z(methanol in 5% ethanol) & &t 5 ME 2 &4
2 048 nlo] BAste] 5% ofetE SN AT T L
£ 50 gl FER 343te] ALgSHALE GC £4E AYY
g JAE AT ATI(WS-00)E A 22 AHG AT

2. A2 HA2|

AR 242 AsiAe B 34 flo] A8
A& 6 ME =g o] A8 20 ml HFo] L (Agilent Technologies,
Boblingen, Germany)o]] Y1, 2% FX] A ZU3}s17]
#J3) Sea sand(Dacjung, Daegu, Korea)7} 2| ¢]% H|o]|AE A}
gatge). ofu) SE2so|A vlo|et B F417} sea
sandof] A% F71=F Y2 & 0CAHA 102 5% FFo=
A% 5 7)7] BT

3. o|=AH0OlA A FH S|

Y= ssol s ABY WS HHfelr] Aol g
9] ZE=H(64.70)S 133 HY 2ACZ 60T 3083} 70T
10822 Astel A4S dusrt. EagEge 5=
14| Ht 7t FFHAKStandard Deviation; SD)E Al4tet $
A & H x| Relative Standard Deviation%=SD/Average peak
areax100)2 LERJSIT]

4. 7|17] 24

FFY g £42 EZol23; HE7](Flame Ionization
Detector; FID)7} -2 GC(7890A, Agilent Technologies, Palo
Alto, CA, USAYE AR&3Ith sl=Au o] A8 vlo]Y(Headspace
vial, 20 mf, Agilent Technologies, Boblingen, Germany)2] 3] =
2djo]A Z]A| 1 mbE | =Ad]0] A8 Al (Headspace syringe,
1002 LTN, 2.5 m{, Hamlton)2 23|35} Splitless mode(Purge
delay time 1 min, Injector 140°C, Detector 280 C)2 A1 &<
Shgith ol 22 AR 2 QI F|EAH o] A 7]A9] 3
5 UAEH7] A8 sloj=gto]olE ARE-Ste] AR 9] vl
o F52 e F Al I EIF FleAg o)A vt
ol W} o FAE st F71 | mlE ARA = FHE &
Hpo]e] Eiuo] A FTbo] HAHE] AdshaL, 1+ 5 f+
A7k $ oF 30z 24 FFo| o]FX F=Lu o] FE]
71AE st 7Hset A&l GC kol AFdste] st
ot AHL DB-WAX(B0 mx025 mn LD.x0.25 um Agilent
Technologies, Palo Alto, CA, USA) ¥ &7t =4 A<l DB-17
(30 mx0.25 mm L.D.x0.25 pm, Agilent Technologies, Palo Alto,
CA, USA) 18|31 CP-porabond U(25 mx0.32 mm 1.D.x0.32 fm,



46 223} - 0]

gl
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Fig. 1. Gas chromatograms of volatile compounds including
methanol in a Scotch whisky (WS-02) seperated by three
different capillary columns (The arrow is pointing the methanol
peak overlapped with other volatile compounds). A: DB-WAX
column, B: DB-17 column, and C: CP-pora BOND U
column.
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Fig. 2. Chromatographic behavior of internal standard
candidates, 2-propanol and 2-butanol in a traditional liquor
(TL-04) analyzed by CP-porabond U column.
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Fig. 3. Standard curve of static headspace sampled methanol
in 5% ethanol solution by external standard method (concen-
tration ranged from 5 yg/mé to 350 ug/ml).
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Table 1. Methanol concentration detected in the target
alcoholic beverages

Alcohol MeOH
Classificati N
assification ame ©%)" (ug/md)
Soju SJ-01 19 tr?
Soju SJ-02 20.1 tr
Soju SJ-03 19.5 nd®
Soju SJ-04 15.5 tr
Beer BR-01 45 nd
Beer BR-02 4.5 tr
Beer BR-03 4.5 tr
Beer BR-04 4 tr
Beer BR-05 5 tr
Traditional liquor TL-01 6 tr
Traditional liquor TL-02 6 tr
Traditional liquor TL-03 13 19,1+0.5Y
Traditional liquor TL-04 15 112.542.2
Traditional liquor TL-05 14 28.3£1.1
Wine WN-01 10.5 3249454
Wine WN-02 11 110.443.0
Wine WN-03 10 50.0+2.7
Whisky WS-01 50 14.5+0.4
Whisky WS-02 40 21.2+0.7

D" Alcohol means the ethyl alcohol. ? tr means the detected level
is in between LOD and LOQ. ¥ nd means not detected. ¥ MeanS.D.

(0=3)
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Elt 2lth(Korea Food and Drug Administration 2011). 3% &
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and Medical Research Council)7} A|Q1gE A o2 FAd 9] HL
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45%"
Y Whisky intake amount.
% The alcohol amount for men's safe drinking recommended by NHMRC
% The sale portion of whisky in Jecheon, Chungbuk province, South Korea.
Y The average alcohol percentage of tested whisky in this study.
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Table 2. Hazard index calculation based on the methanol intake amount via total alcoholic beverages for Jecheon citizen

Alcoholic Average Sale portion Alcohol?c bevera%e MeOH exposure HI(1Y HIQR)"

beverage group alcohol (%) (%) group intake (g)” (mg/kg)”
Beer 45 46.8 416.0 0.035 0.069 0.002
Soju 19.5 25.8 529 0.003 0.006 0.000
Traditional liquor 10.8 11.6 43.0 0.025 0.050 0.001
Wine 10.5 83 31.6 0.087 0.173 0.004
Whisky 45.0 7.5 6.7 0.004 0.009 0.000
Sum 100.0 0.154 0.308 0.008

" Alcohoilic beverage group intake amount considering the sale portion and average alcohol (ethanol) % of each beverage group. ? MeOH

exposure means the amount of methanol expose to kg body weight(bw) of a adult during a day. * HI(1) means the hazard index based
on methanol RfD 0.5 mg/kg bw day(18). ¥ HI(2) means the hazard index based on methanol ADI 20 mg/kg bw day(19).
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