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Chinese southeast provinces and municipalities. Methods

The simple distribution method was introduced in dietary

exposure assessment of ethyl carbamate derived from rice wine consumed by population aged 18 and above. Subsequently,

their health risk assessment was conducted. The consumption data of rice wine from Chinese Nutrition and Health Survey

(2002) and the ethyl carbamate concentrate data from a survey in 2010 and 2011 were adopted in dietary exposure

assessment. Results The mean and maximum values of ethyl carbamate in rice wine sample were 0. 103 and 0. 498 mg/kg

respectively. The average intake of ethyl carbamate and the margin of exposure (MOE) value among population aged 18

and above were 13. 4 ng/kg BW per day and 22 388 respectively. In addition, the average intake of ethyl carbamate in rice

wine of consumer only was 427. 8 ng/kg BW per day. Therefore, the margin of exposure value was 701. Conclusion For

the population aged 18 and above, the health risk caused by ethyl carbamate intake from rice wine was quite low, however,

it was rather high among population who consume the rice wine in large quantities.

Key words: Ethyl carbamate; rice wine; risk assessment; food contaminant; food safety

HH H R 2B (ethyl carbamate , EC ) J2 4 5 i
Je A IRAIR AR WA, B2 & T B FOTEORS Ok ( an
T AT ) A e e EC BA
WAL, X i 2 B 4 — R R 3 4 e G 240
SEUEY), v LAG R bR | bk CLIE R L R R
R 2007 AR FE PREEIE DTS UL PR X EC 47 T
PEAS B HABTT R 2A 2RE0EY (R AT e A\ 280
Y1) P TR YORHE AR A EC B FZOR IR, HoAh
YN EC AR TTER A /N> — B [ S
PRk EC e TRRE gk A FRT)
HoE B AT EC S| A5 30 neg/L, iRk
HZITE R 100 we/L, 2818 R 150 we/L, KR 2%
1A 400 wg/L; 35 BB SR S R ALE B 1988
AT B AEE S EC & & A58
15 pg/L, A5 S &5 0 60 /L, 1 & [ H 7 14
A RS DR ) EC BREARE, FEE TR E DY
W AR A 16 7 2 el A, 3% ) BT RS Rk
P HBa LT, R E R EE R E N
RS ORHER > 8 22 b g 3 2% . H AT — LB 5Y R B
W EC B m s & (HxF ABE BEC a5
FEVEAG A /DA il , JCH T OB 2 EC g
B AN, ASBIFFE A 2002 4F 0 [ R R 3R 4
RO A b FE A RS 5 48 T e R T 2% A
P, 454 2010 F12011 4E7E 5 48 17 20 RAE A 1Y
EC &, X 80 7 2 X s R B H EC 255 K
WS VEAT TR, A a2 T RS Ok EC FR & An E A1t
FlfAicd

1 &R E
1.1 FhK
L1 AR SRIE

G331 2010 AFAE g VLIN HVL fRE AR
5 TN TEE 27 NI, 2011 AE7EIT. I8 WL A
3 B INEHL 17 AT AR SR A5, 7R B 3T ik
A (] T B AR 5 T S MR R P A o 358 10

1.1.2 il

FIH 2002 4 [ JE RE FR 5 Al BEAR O R 4 |
T W VT8 REEAT A S AT 18 B K L B
23 d 24 h WEE A ECE , SRS AR I B H O
BIE gL,
1.2 Jrik
1.2.1 BT EC Rl gy ik

SR F RIS 2 40 B AOAH 8335 T 1% 75 ( GC-MS) il
FEEW T EC &, WS H k[ 6], ATk EC
SRR N 1.0 wg/kg, EEBR AN 2.0 pg/kg,
St A A H S Ak B R B T2 2 A S
B 224 2R A H B LR T 60% B, BT AT A 4G HH 540
DIKG IR Y 172 B#X,
1.2.2 ARt EC TR

R FH ) B4 A PPAL O v R B0 b EC & i
PRSP SE0EL A AR BTG 9 9% i 5 R A AR A O AR
RS H BN TIRER BEC 2558, I 0 & A8
R4 M18 ~44 B4 45 ~59 ZHM 60 % L) -3
ANAERY AL, 43 IR A P AR IS 2N BERY EC 28 =
HEATA
1.2.3  ABEEC RS SHT

K HH 2 &2 FRAEL 7 7% ( margin of exposure, MOE) ,
BRI FERON S L 1 5 B EC AT HBA R LU {E,
AP R FH LA & s S AR I i 1 S WS 26 45
B Y A o ) 52 K FR {8 ( benchmark dose lower
confidence limit, BMDL) , Bl 4K 0.3 mg/kg BW , il
HIN A MOE =10 000 H A 8K A9 2 36 T A4 ¢
D,
1.3 Beitortr

FIIH SAS 8. 2 Geit A HA 53 Hr Eicdis , A TR
AEYRE S T EC S B L BCR R AR B 0 K
5575, AN TRV A S0 A B T 2% i B A EC
TR IR L ECR HAES UG K, P <0.05 HER
B gt E X,
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2 H#HR
2.1 A ARG

2002 4 5 AR 18 2 K LL AR 10 495
N, Hh B 4972 A, Lotk 5523 A, 18 ~44 %
21 45 ~59 B4 60 %L I 3 NERE NBE B
LI NREAT. 2% 32.1% F120.7% , WK 1,

15 AT AR A5 R

Table 1  Distribution of sex and age of population in
five provinces in China
w1 H Lotk
FiH BABUAN —
NN % NN /%

18 ~44 4 957 2272 45.8 2 685 54.2
45 ~59 3368 1 621 48.1 1747 51.9
60 ~ 2170 1079 49.7 1 091 50.3
ait 10 495 4972 47.4 5523 52.6

2.2 BEEFESLT EC BT YOKE

2010 2011 AFHEFAE S EC & w35 B A
0. 111 F10.093 mg/kg, LG 112K 5 22 55 LG T2
(P >0.05) , MoK MR EHE 5 90 0, 2B AE
K %k 93. 6% ,EC & SVEFEIFEAKEH ~0. 498 me/kg
Z ] SEEIE M 0. 103 mg/kg, FPAIECRISS 97. 5 143
EB 9K 0. 080 0. 357 mg/kg, WK 2,

2 5 HWARAEGRER B EC & HKF
Table 2 EC concentration of rice wine sampled in five provinces
FHE P P97.5 TN i1
/(mg/kg) /(mg/kg) /(mg/kg)  /(mg/kg)
2010 99.5(189/190) 0. 111 0. 087 0.430 0.498
2011 86.9(146/168) 0.093 0. 068 0.330 0.450
A 93.6(335/358) 0.103 0. 080 0.357 0.498

2.3 ANHEETETH O R
2002 4E 5 AT 18 % K Lh b4 AR -1 A
HiHSEN 7.4 o/d, BYEE Tk, 405 8 14.4 1

Efy R 2%

1.1 g/d  FAERA T HTT WL 45 ~ 59 % A Th it e ih >
9.4 ¢/d, itk 60 % DL FAF 4L, N 8.1 g/d, 18 ~
4 BAFNE, N 5.7 o/ d; EIARIE # (3305 N)F
K43 Y 2ol 254. 8 o/d, BYIRE Tk, 2051k
272.8 F1141. 9 g/d , A[FFREH 45 ~ 59 % HIH 2
BRIk 271.3 g/d, HiK 18 ~44 B 4H°h 257.9 g/d,
60 % LA FARIS A IRAR, O 225.7 g/d, LK 3,

R3 5 ATAREARERH B E 5 H 2 (g/d)
Table 3  Consumption of rice wine among
population in five provinces

PN SiES
5 kS NI 5 kY NI
18 ~44 11.7 0.68 5.7 282.2  114.8 257.9

ARl

45~59  11.9 1.54 9.4  287.6 168.5 271.3
60 ~ 15.0 1.3 8.1 237.9  142.8  225.7
it 14.4 1.1 7.4 272.8 141.9  254.8

TE o« RS R 2 o/d 5 ml/d IR & WA IESHR
5 AR A TR R 2T A T8 L (P <0.01) , 1k
HHAFIE ARG HE L (P >0.05) s # N ZAESH 56
B NFER LT S R E R A G (P <0.01) I & W
PEIE R 22 A G2 (P <0.01)

2.4 ANHf EC BEga KX P

FEHGP T EC & P, 18 5 M DU b4
NBE EC X 28R KFE N 13.4 ng/kg BW, MOE
22 388 , HABARAIE TIAE ST, Lo R i
39124 23.9 F12. 1 ng/kg BW, MOE 43514 12 552 Fil
142 857, FAFHAZ EC BEERTE 9.4 ~ 16.2 ng/kg BW
Z I8, MOE {54 18 519 ~31 915, IRIEH ) EC 1y
ST BN 427.8 ng/kg BW, H: MOE 4 701, ik T
10 000, 55 1 F1 Zc ¥ 2 & & 45 ol Dy 452.9 Al
270.9 ng/kg BW,MOE 4352 662 #1 1 107, A[E4EHE
2 EC B2 H7F 377.7 f1461.7 ng/kg BW Z 0], MOE
TR 642 ~794 YT 1 000, W3k 4,

F4 5AHTARARERA BN EC 252 MRERE
Table 4 EC dietary exposure and MOE of people in five provinces

SR eliEa
Btk ok NI Bk otk NN
q:wi’\iﬁ LS Re =N L=Re =N L=Re A =N SRS =N LS Re =N LS Re =N
EC %ﬂﬁ; VOE EC BT R VOE EC ﬁﬁ; MOE EC B MOE EC i MOE EC R MOE
/(ng/kg BW) /(ng/kg BW) /(ng/kg BW) /(ng/kg BW) /(ng/kg BW) /(ng/kg BW)
18 ~44 18.9 15 873 1.3 230 769 9.4 31915 456.7 657 215.3 1393 421.5 712
45 ~59 30.6 9 804 2.9 103 448 16.2 18 519 490.5 612 319.4 939 467. 1 642
60 ~ 24.7 12 146 2.6 115 385 13.6 22 059 391.8 766 282.3 1 063 377.7 794
A1t 23.9 12 552 2.1 142 857 13.4 22 388 452.9 662 270.9 1107 427.8 701
{HE KA LA K 2010 4 BB FE A P97.5(430 pg/L)
3 g O H Ve, RIS R T EC & E 2R R K, IF

EC %4 205 [k Tt 545 [ 3 i
FeE RS ORHE HRT R LS EC SRR b, 1
HE DL R et Y — S g R
E # Y EC & 87E 18.0 ~390. 0 pg/L 2 [] 56100
ABFFE AT RE B EC AYF (B AR AR I Bl 2 Y,

HAFERR S ¥ EC ot s s oL, #iEH EC
T SHIM T T A7 45 DL A7 i ] 45 R 3R
BUIAASC, 1 an 4 FH 77 R 26 22 I Bk TR bk | BT U B
1R A B Y I A B [ B K BT S 3 EC B B
It P WA B — IS EC 3 SR A0y
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SERE ARG SRR A Tk T . H
T, — L8 E L X A& K | 36 | R E K R
WRE DR EC & i B v (03 A4
B TE N A SR UORE I TC L IR, M TAEE
SR I AFTE—E B A LR

KRN & A2 Rkt 25 AN E SR 15 2/ DL A
BT T EC &AL, B H EC P AR R 33
~55 ng/kg BW (#% 60 kg R ITH) , HA ARG Ik
AL R FIEORS ORI 3R R 0o 17 M
36.7 ~65 ng/kg BW'®) | vt [EI i 47 X X AS b
M EEEE Y T EC RBLIEAT T K AL, BoR
fEERAH EC AR N 8. 27 ng/kg BW, H iR 5 T
KSR EC M 2. 85 ng/kg BW! | ABF5E 5 4
718 % K L) b i RACE T EC A A Bt 2 ik 3
13.4 ng/kg BW, o BB 6 56 N BEF 3488 A &= 1Y
24.4% ~40.6% , & EFHE R FABAEDR
L6 5, 0T LA ML, AHEBRE EC $5 A 50 = 1) J5
N —J7 2 T EC & R s, o3 — 77 1 o A
EUA PR T ELIDRG B2 B, TR 2 8 YR DR 44
ZHEK, AUFE IR A 2w R 254. 8 ¢/d,
N MERI T 7. 4 o/d M2 T v E ik
HiL X 4R A BEE T i POS ANAT 0.03 g/d",
HESTHHE,

AHF T R AT A R R 5 BT 18 % L I
ANBE MOE >20 000, 3 B A FEF- 21K 7 K B #
W EC £ BRIV FI% , {H B 3 2 % MOE X
701, SR AR 2L T 3R MOE (1%
F600) ML, #AKM MOE (AW EH 1 & sh )
MO ) 55 N0 AT RE B K 5 58 ) 22 BE A
KRR T AR WK EC R Rl
(LB ) 9 PR 2 T BEAEFE A B e 1) A BRE XU
WAL A 5 38 5 7R Y T BT T 2 A AR M ) 22
S, B EC Yl R XU 225 T &bk, B
S HABAE R LM H L 45 ~ 59 AR AL ( 3N
£, MOE 39 804 ) A R 1P 1 9 o 4 vy, HLqd e
NSRS N

PL MOE =10 000 1E k HA AR A 4L T AE ¢
VRSN R 5 A T IR BRI OB Z SN & EC
R YE SRR v s S ROAH R) (BRI RS TR
REANHAL & FE WK TR A EC M 5. 42 ng/kg BW) |
T 18 & K UL B ANBE (#°F3¥1AHE 60 kg i) T3
HARH 14. 3 o BRI AT 6 B b 5 1 B AL 05 AR B0F
FR S AT ARE W RIEN 7. 4 ¢/d,
v A A 5 | A A e T A G 3 R ) B O 2 e R IR
{8, (H B R 72001 9% i © 2 iz g i 2
17 A%, R bk 38 4 AR e XU 7 A 7893 R 1

T VLR ARG T AR T I 5 A i 8
JREI I S 2 X AR A SRR R et R
THPRIROL . AN FE B A 250109 T 2% 25 A X 3 AR
H2.9% (305/10 495) , %F T AR 1 H I4 2 & i A &
B DR R 2 BONRE R UL, I AN AE R 2
HOH A EC X L KU . o5 SMAHIE 52 T
O 2 AR [T 2002 AE R4 R A R
A FIRIAS A, T RE EL O 75 4 1 B W 2 jip A JE T )
THTRIRDL , R DAl 25 SR A A — 8 AN o 1, gk
— T A AT
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