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7 R BR AL DL IR Bh VAR SR FRAE o dm i X B 51 E P R P BR 6 RIR AT IR AT SE R R R iR kAT R E E
RS E B R TRBAZHATTE, R HBEFRTEAEEFH 99.13%(229/231) , 4L E A ND( K
) ~37.00 mg/L, 3944 2.28 mg/L, H P 98 4 Sa il P, R WM B & 100.00% (98/98) , 42 A 4 ND~
1. 60 mg/L, 3164 0. 52 mg/L; 133 4 A A B F 3K F BiA b & 25 98.50% (131/133) , &2 L B 4 ND~37. 00 mg/L,
A 3.58 mg/L, MBI AERRE T, HBFPEATFTRIZRAMI RPN KARKREMAZETE AL
R, RFIREERI T RETEERAFRFT IR P EEZH 0.001 mg/kg BW, &5 B AFHEANZ(AD]) #)
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KW R TR SR A %08, 4 FAE MRS R B

RESES RIS5S  XEERIERE. A XEHS:1004-8456(2020)03-0306- 06

DOI.: 10. 13590/j. cjth. 2020. 03. 017

Determination, source analysis and preliminary risk
assessment of benzoic acid in rice wine
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(1. China National Center for Food Safety Risk Assessment, Beijing 100022, China;
2. Chinese Productivity Promotion Center of Fermentation Industry, Beijing 100027, China)

Abstract ; Objective To analyze the concentration and source of benzoic acid in rice wine and evaluate the health risk of
dietary benzoic acid intake from rice wine among adult consumers in China. Methods 231 samples of rice wine and 15
samples of raw materials were collected from five main rice wine production areas in China, including Shandong, Zhejiang,
Jiangsu, Fujian and Shanghai; the content of benzoic acid and its precursors were determined by high performance liquid
chromatography; the sources of benzoic acid in rice wine were analyzed by the benzaldehyde and phenylalanine simulation

test and the real sample acceleration test; the benzoic acid intake among adult consumers was evaluated by simple
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distribution assessment method. Results In all rice wine samples, the detection rate of benzoic acid was 99. 13% (229/231),

the concentration range of benzoic acid was ND (not detectable) -37.00 mg/L, and the average was 2. 28 mg/L. In 98

end products, the detection rate of benzoic acid was 100. 00% (98/98) , the concentration range of benzoic acid was ND-

1. 60 mg/L, and the average was 0.52 mg/L; in 133 base wine samples, the detection rate of benzoic acid was 98. 50%
(131/133), the content range of benzoic acid was ND-37. 00 mg/L, and the average was 3. 58 mg/L. The result of source

analysis showed that the benzoic acid in rice wine mainly came from raw materials, degradation of phenylalanine and

oxidation of benzaldehyde. Exposure assessment result showed that the average exposure of benzoic acid for rice wine
consumers in China was 0. 001 mg/kg BW, accounting for 0.02% of the acceptable daily intake ( ADI); and the 95th
percentile was 0. 005 mg/kg BW, accounting for 0. 1% of the ADI. Conclusion The detection rate of benzoic acid in rice

wine was high but the concentration was low. Source analysis result indicated that benzoic acid in rice wine mainly came

from raw materials, degradation of phenylalanine and oxidation of benzaldehyde; the health risk of benzoic acid exposure to

adult rice wine consumers in China was low.

Key words: Benzoic acid; food additive; rice wine; concentration; source analysis; exposure assessment
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£ 100 mL,80 °C/K¥F 72 h, I 5 A & 2 H iR 4 Y
W ORTN 2R I i AR Ak R B 7 SR it 7 A
i 6 1, B 100 mL, B ANR FHEE 2.5 .10 me/L, B
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Table 1 Benzoic acid concentration in rice wine
ok s héu% K i 2% ¥iE He/IME LREDA 3 P90 P95 RME
hxe /% /(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mg/L)  /(mg/L)
i 36 100. 00 (36/36) 0. 59* 0.15 0.53 1.10 1.40 1. 60
g L8 47 100. 00 (47/47) 0.37 ND 0.34 0. 66 0. 69 1. 10
TR FE 15 100. 00 (15/15) 0. 82" 0. 66 0.84 0.94 0.95 0.98
LiEp A 83 100. 00 (83/83) 0.50 ND 0.43 0. 89 1.09 1.60
E|F =P ST 15 100. 00 (15/15) 0. 64" 0.39 0.65 0.89 0.91 0.94
B 21 100. 00 (21/21) 1.58 0.14 0.85 1.84 1.86 16. 00
AL 18 94.44 (17/18) 1. 66 0.22 1.11 2.33 3.84 10. 00
HAHE  fEmm TR 57 98.25 (56/57) 6.53" ND 1.91 23.16 28.16 37.00
T 16 93.75 (15/16) 1.07 ND 0.99 1.78 2.07 2.72
MMt 112 98.21 (110/112)  4.04°% ND 1.26 14.82 23.23 37.00
R 17 100.00 (17/17) 1.12 0.16 0.92 1.99 2.22 2.37

R AR R B (E S TR R 25 A SR X (P<0.05) 3 Y AEG BRI 8 5 T 15 94, 25 S Bi it 7% L (P<0.05) ;* (4
T AR 25 A G X (P<0. 05) ;" T B e T HABAE A, 22 FAT Si i3 3L (P<0. 05)
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Figure 1  Distributions of benzoic acid concentrations in rice wine
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B RARRH IR & 1/ T 0. 6 mg/L, (Bl A fifi 7
Pk ) PR o, 2 VPR % T v S G 18R B, B
AR SR ST AR AE I B ™ 2

— 133 S5}
[ =]
T T T

K HRREE/(mg/L)
S

0 0 20 30 40 50 60
/4
B2 AN A A 1 2K B R o & (3AME) b ia 3
Figure 2 Benzoic acid concentrations ( mean value) in base

wine samples with different storage years
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Figure 3 Effect of different amount of koji on benzoic

acid concentrations in base wine
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Figure 4  Effect of different amount of koji and storage years

on benzoic acid concentrations in base wine
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5 Az it ) F0 S Ay BRI DU AT T 22 it RN
FI A R ) 5 5 I, 4 SR S R R AR 4R 2 i
A MR B R & = (430 115.1,29. 8
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2.3.2  HOF AR AR A R AT ML

WA A GOk, B0 FE fig AL B2 v mT B R
BT 2 R A AR 0 O A R R, A R T
AR 3 ik Ay 2R FR T DA B R R R Sk A R R R, K
P A 58 4 B 3 5 dl R 2R 45 S SCk B, B
TR R 1 & JE P E R 230.0 mg/L, X Ir A B
TP i 2 B KO R AT A N e 0, R R
THIEEN ND~ 1.5 mg/L, 43 BI%F 1.2.2 i r A &
i TER AR A5 LA RSN 72 h Z J5 R H R R
RERR N R W & i A 45 R Wk 2, Horp
FERLALL N J5 | A i v 2R R R B WA R, 5
WAE 1 mg/L 22475 A6 AN [ 16 i 1A 0 ok (R
W ORNZR ) 25 1F T, sl g 5 o YRR 1S it

1) 2 R

A 0 A s ALV B A o A P R R P R 1Y
IR Al A Y — s R R (HR R
R A T A B ) D2 e AT B S A DG
H AR R R 10 A A LR i A 0 o ) o b R AR 2D
TCEEUER T4 WA B AL 3, ARy Bk
B, A e o TR A S ) T4 4 T Ay A Y RO TN
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Table 2 Simulation test results of benzoic acid precursors

Y (mg/L) R (mg/L) HNZER/ (mg/L)

HeahfR S

Oh 72h Oh 72h Oh 72h
. . 0.8 1.8 0.3 0.2 202.3 201.8
B [
=H o 0.7 1.9 0.3 0.2 2151 216.4
N 15% .1
Z=H (pH=4.1) 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 20 1.8 / /
2 mg/L
0.0 0.0 20 1.7 / /
S 0.0 0.0 50 4.6 / /
N 5 mg/LL
EivR7i7 0.0 0.5 50 4.4 / /
0.0 0.5 10.0 9.2 / /
10 mg/L
0.0 0.2 100 9.1 / /
0.0 0.0 / /1000 97.2
100 mg/L
0.0 2.3 / /  100.0  96.3
KNEAR 0.0 0.4 / / 200.0 197.2
f?ﬁf%‘ 200 mg/L
FEHR 0.0 0.1 / /  200.0 198.7
0.0 1.4 / /  400.0 391.4
400 mg/L
0.0 0.7 / /  400.0 395.3
0.8 1.3 2.1 1.7 201L.4 202.3
2 mg/L
0.7 1.4 2.2 1.9 208.1 207.1
W + A 0.8 1.6 52 4.6 207.1 206.8
5 mg/L
H 0.7 1.1 53 4.4 2053 207.3
0.8 0.8 10.3 10.3 211.4 208.6
10 mg/L
0.7 1.7 10.2 9.7 206.7 205.7

VE 1/ FR A B
2.4 FREJE BB IR E A R R 2 R VAN
2013—2014 4FEH [ Ja R AJORHI FJORL I 2% 4R
SR A R 3R BB AT TR BT A O 1) B
HEY W 2 o0 177 mL, S & P AR T 2
(P95) 4 500 mL, ARHEAAFTTEE A 3R E ARk 8
W A WL (1) 7 ) 2 8% 524 0. 001 mg/kg BW, i
ADI 1) 0. 02% ; P95 % &% it 7 0. 005 mg/kg BW, [
ADI 1Y 0. 1% ; PR ik, FR 15 3597 9 2 AR TP R 1Y) 2
8 AU AL, LR 3,

3 TRIE R AR R T A P R ) 2

Table 3  Benzoic acid exposure among adult rice wine consumers in China

PN R BfE 5/ ME LREA P90 P95 ORMH
Ak N /(mg/kg BW) /(mg/kg BW) /(mg/kg BW) /(mg/kg BW) /(mg/kg BW) /(mg/kg BW)
EIN i 424 0. 001 0. 000 0. 001 0. 003 0. 005 0.014
T 360 0. 002 0. 000 0. 001 0. 004 0. 005 0.014
7t 64 0. 001 0. 000 0. 000 0. 002 0. 002 0.003




BOIP FP A R AR B S5 W DR A A A AURS DA —— 1 i, 4

—311—

3 itig

AR TR AR LA LA R
A R A5 R 7 X P R R A bk
AT T A A RN I o B, B 45 AN [R] 35 o (18
A AR EER ) OR[RIZEH (fE SRR T A
FER R ARG KT LR RIAEO) (RTE FE . R
TR 2250 SR e 5T £ 3% T VTV A o e A Y
A1 T L PR ) T AR T R R R 1 R AT
TG, KRR 38%, BN 0.002 5 ~
1.48 g/kg, FHULTT UL, VPG48 B0 oo R 1Y) 75 1
HAXTE G , JBEET AL AR g SR £ 1 X T B A
TR B R IEAT T A IS & A R B0, BT rp o
R & R ZAE 0.1~ 1.0 mg/kg, S A
1.6 mg/kg'®, AR YT HE T AR & T o 5 4G s 9 R
(ND~1.6 mg/L) Hl—%k,

S T T s e e b S g S S = B
TIERRE A 2R T R R A LA B 2 W SR AR 2R
IRk rb Az 2 il R0 A it b i 2R R R 3% D it
e Mg T 7 A i ) 79 b G 2 R T i
SEAER ) 7R A7 2 R b A K B B A0 TS
PR e 3R o, B v 2R N &R I & =
230. 0 mg/L, HHEARHN AR F 5K LA TR
AT REAE LR AR R TN ZRR 1T RE R BT v 2 R 1
T, BEAN  ASHIF 5T 45 S k7 v rp oA R
A ND~ 1. 5 mg/L; AR 2% HY B 4010 R 2 H R 1Y
FVEEG(1:1) , AR B0 o B R 9 7% 27K F- (ND ~
37.0 mg/L) NS B [ ] 6 Ay 50 v 2 R 1Y) i
TR AR FEEE R T, AR 53 BT 2 W 0
H R R AR R S B A 5T R 2R R OR T 2
2, 456 3 AE B0 1 i KO R D R T
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