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Dietary exposure assessment of sorbic acid and potassium sorbate of residents in Jiangxi Province
ZENG Liai', YONG Ling®, XIAO Xiao®, LIU Zhaoping®, DING Sheng',
LIU Chengwei' , CHENG Huijian', SONG Yan®
(1. Jiangxi Province Center for Disease Control and Prevention, Jiangxi Nanchang 330029, China;

2. China National Center for Food Safety Risk Assessment, Beijing 100022, China)

Abstract; Objective To evaluate dietary exposure of sorbic acid and potassium sorbate and their potential health risks
of residents in Jiangxi Province. Methods The concentration data of sorbic acid of 28 kinds of foods were obtained from
food safety monitoring in Jiangxi Province in 2012-2016. The food consumption data were obtained from food consumption
survey in Jiangxi Province in 2016. Based on the deterministic assessment model, the dietary exposure of sorbic acid and
potassium sorbate of residents in Jiangxi Province was calculated. Results The average dietary exposure of sorbic acid and
potassium sorbate was 0. 031 mg/kg BW per day, only accounting for 1. 03% of acceptable daily intake ( ADI). The large
portion exposure (P95) of sorbic acid and potassium sorbate was 0. 085 mg/kg BW per day, only accounting for 2. 83% of
ADI. It was indicated that the main dietary sources of sorbic acid were cakes, rice products and cooked meat products,
which were contributed more than 75% of total dietary exposure of sorbic acid and potassium sorbate. If the application of
sorbic acid and potassium sorbate in food followed National Food Safety Standard for Food Additive Use ( GB 2760-2014) ,
the average exposure would decrease by 25.7%-49. 5% , P95 exposure would decrease by 14. 5%-27. 9%. Cakes, fruit or
vegetable juices and new soybean products were the main dietary sources of sorbic acid and potassium sorbate. Conclusion

It suggested that the potential health risks caused by dietary exposure to sorbic acid and potassium sorbate of residents in

2019 4E56 31 &% 3 )

Jiangxi Province was at an acceptable level, but the abuse of food additives needed to be concerned.

Key words: Sorbic acid; potassium sorbate; risk assessment; simple distribution model

11 ZL AR ( sorbic acid) #1111 Y fig 47 ( potassium
sorbate ) ;&K G [ KL A 2 GURIH B T AR 1 21 (FAO/
WHO ) # 75 it FH 9 97 6 00, B A8 19 078 1 RE .
WAL S A Eh € 71 T 8 5 LB 4 Al AR
MR BE 2 AR b A7 ) R B R AT
Hr RS BE T A R AR B R L AL Y
i FEORVE , 1974 45 FAO/WHO £ & s i 5 Bk 5
LR 2% b1z (JECFA) AR 2 ) 18 4 2 A 0 A S0
I E T AR b o po e AR T (E, B4 45 H
FoVF 4 A (group ADI) 3 0 ~ 25 mg/kg BW'? |
2015 4F BRUH £ 22 42 Jay (EFSA ) Xof Ll B R K 14 ik
A3 7 EHEAL BT OB AR A Al 1 R, o {d
FedE MBI A8 2 4 ADI{H 3 mg/kg BW, B 55 5]
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VRN AR UE) R T MG £ o L B R K
B ER B BR AL E  fe R A R (LI AL R i) AN i
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LI 2R K P R 7 % 8 KUK, DTG A 32 4 Joi ) 4 3

G B 2 s SR LR 2 R dle
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AR IRENE TR €/
1.2 ik
1201 Bl P I AR & K 7 95 B a4k 2

B P AL R A (LU AL R ) ARy
R GB/T 23495—2009 £ i i 2 H1 iR | 111 B4 R
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TEAF B A T8 i 25 2 B W A B LD AL R K
PR B A L R 2 AT AR AT B A BOR A 1 ALR
Lo JLRRE % 5 B A SR A, OF TR A N RO
[Fi) 1 ) -4 i 2 N A 0 v 1 AR B 0 £ 2 B
IR SEEERE S~ S i N CINER A S |- N 1 ')
3 % R UL b NHEREAT IR 2 v Ll AR K LA 3 5% i
fili, IEAR S AHE BE i B i T AU DL 1l B TR
K AR R 0 78 T AR R TR 20y 8 AP -4 1 2

3~6 2 (AntEa) 7~12 2 (CRatEn) (13~17 %
(3 %) 18~65 % (% &) K 65 H LI E(H %) .
1.2.3  {@FRAE FEME

EFSA T 2015 4FJ F ¢ Bl P A A i 2 1R K 56
R 100 A5 AN 8 i & Bl E 10 AL TR € 41 ADT
(3 mg/kg BW) , A YR PTA 5E T 0 < it DU Aol 32 £t e
5 AT IEAL
1.3 Gt

FIF] SPSS 16. 0 Ge it B A1, X B 4is ¥ b ik 47
A>T

2 #R
2.1 ARE M ILARR & 5

HRAE M PR R E Y 0.00% ~
94.37% , ja g %y 18.73% (504/2 691) , Hrh [
LR AT CHE R T A KT R R R R R
(0.00% ) , % v By & % & (94.37%, 67/71)
BRI IR P-4 % & 60.52 mg/kg, AL
R 29.20 mg/kg, Horp 74 20RE £ Il AL R B A
&, P O 547,66 me/kg, HoUR O SRR EE I
(B8 H Wy SRR ) R0 5 R T 2R, P 2 = 4l R
174.01 143.20 F1 115. 35 mg/kg, W3 1,

0 2o

F 1 AREN PR A R

Table 1  Analysis of sorbic acid concentration levels in food
ok o SN - A & Bt/ (mg/ke)

R FE S 5L K H 4 5L K %/ % e 50 o5

B 71 67 94. 37 174. 01 200. 00 352. 00
B R 114 82 71.93 115. 35 80. 00 400. 00
SR (AR A B ) 7 3 — 143.20 100. 00 —

[ 37 25 67.57 547. 66 400. 00 1 890. 00
2 51 29 56. 86 70.72 5.00 287. 00
i Y5 B S 119 52 43.70 74. 62 1.20 400. 00
LI T Ok 28 12 42.86 73.46 3.10 274.98
TR ROk 206 75 36. 41 68. 60 1. 60 256. 50
sk A R PR A ) 40 14 35.00 5.92 1.20 24. 04
B S 11 3 27.27 50. 98 1.20 300. 00
AV A 2 69 18 26. 09 66. 64 5.00 540. 50
2% O AR ) 2K R 52 11 21.15 50. 66 1.20 390. 51
e 18 1k} 24 5 20. 83 34. 41 1. 60 200. 00
A bt 41 6 14. 63 57.20 1.20 580. 00
rp aRE A 354 49 13. 84 27.67 1.20 200. 00
J7 o T 8 1 — 1.75 1. 00 —

B (AT B ) 31 3 9.68 49. 41 1. 00 660. 00
S e 57 5 8.77 18.37 1. 00 200. 00
Al 432 31 7.18 14. 62 1.20 14.32
R 30 2 6. 67 17. 64 1. 00 245. 00
T A 17 1 5.88 18.73 1.20 300. 00
1% Ji 5 M SR LA A 1 E A SR 50 2 4.00 3.57 1.20 11.91
T 2R (R s IR ) 147 3 2.04 2.40 1.20 1.20
[ A Ak 190 2 1.05 1.28 1.00 1.20
FK A i 288 2 0.69 1.40 1.20 1.20
B ER R TR 7L L K R L R A ] L 175 1 0.57 2.01 1. 00 1. 00
T 1 22 0 0. 00 1.15 1.20 1.20
KT T R &K= 20 0 0. 00 1.08 1. 00 1. 80
At 2 691 504 18.73 60.52 29.20 289.78

I — Rz A Gt
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2.2 EIA IR S 0T T AU A b HrKKkH S B8R R, BV ¥ %L

SEREMTIAAEREHE(EHELEEN 163.23 g/d, H Uk 2 B IGA  F . K B 2L A i 2L
A NE BN L ) YR 0.05% ~79. 84% (13.08 g/d) , W3 2,

F2 KAEEHEHHEBRESN (n=2 044)
Table 2 Analysis of daily consumption of food
, \, EYIHE R/ (g/d)

Fi ) P FiE ¥ P50 P95 P97.5 P99 R
B 6 0.29 0.09 0. 00 0.00 0. 00 00 66. 67
AR R 12 0.59 0.10 0.00 0.00 0.00 .00 33.33
FE T (PR L AR 13 0. 64 0.11 0.00 0.00 0.00 00 50. 00
[ 66 3.23 1.16 0. 00 0. 00 21. 67 40. 00 106. 00
A 4 0.20 0.08 0.00 0.00 0.00 0. 00 66. 67
g ot 1) 5 3 30 1.47 0.22 0.00 0.00 0.00 13.33 33.33
2L R OB 1 0.05 0.05 0. 00 0. 00 0. 00 0. 00 100. 00
F Ok 54 2.64 1.01 0. 00 0. 00 16. 67 25.00 186. 67
T i) 1A i o (I 2 A ) 4 0.20 0.03 0. 00 0. 00 0.00 0. 00 16. 67
S 8 S 62 3.03 1.09 0. 00 0. 00 26. 46 40. 00 93.33
A B 2 9 0.44 0.12 0. 00 0. 00 0. 00 .00 33.33
A% W AR A 2 RO 0.29 0.42 0. 00 0. 00 0. 00 00 333.33
[/ 0.10 0. 10 0. 00 0.00 0.00 .00 133.33
A bt 0.10 0.02 0. 00 0. 00 0. 00 .00 26. 00
o aURE 83 4.06 1.02 0.00 0. 00 16. 67 33.33 88.33
J5 {5 T 110 5.38 1.75 0.00 13.33 28.33 42.73 166. 67
AR (T ) 47 2.30 0.85 0.00 0.00 0.00 33.33 100. 00
okt 18 0. 88 1.49 0. 00 0. 00 0. 00 0. 00 1 666. 67
B 465 22.75 9.25 0. 00 56. 67 66. 67 93.33 250. 00
% B 15 0.73 0.25 0.00 0.00 0.00 0. 00 66. 67
Jon T R 175 8.56 1.95 0. 00 14.58 26. 67 35.17 116. 67
163 152 5 % SR LA A i) L b ol SR 6 0.29 0.05 0. 00 0. 00 0. 00 00 28.33
A (AR BUE P IR ) 7 0.34 0.09 0. 00 0. 00 0. 00 .00 33.33
A e 15 0.73 0.18 0. 00 0.00 0.00 00 43.33
KK 1632 79. 84 163. 23 133.33 412.92 495. 58 600. 00 1 736. 67
[ G % B AL K T L R 9 7 L 279 13.65 13.08 0. 00 83.33 150. 00 166. 67 253.33
T £ 136 6. 65 2.47 0. 00 21. 67 38.13 53.33 140. 00
KT BT R 4K = 7 0.34 0.13 0. 00 0. 00 0. 00 0. 00 83.33
2.3 VLG 2 NHE RS TR P I -4 i 20 N BTG & v 1.37% ~32.83% , & NFERE R ILALRR K H A0k 1

2R K HLpREh 2 85 &

TR VAN 45 R Won VL TE 4 4 NBERE & b il A
Mg N FLRR L B H V-2 25 8 5 0. 031 mg/kg BW,
Bl ADL Y 1.03% , HE £ v 1L LR K H 40 46 72
78 et A I A O /N T R R A, o 3~ 6 AR
WA 2H 1L B R b A $h TR 88 B By, B9 HOP X R R
M 0. 156 mg/kg BW, 8 4 ADI [ 5.20% ;7 ~ 12
AW H R EE R 0. 097 mg/kg BW, (5%
Y ADL ) 3.23% 513~ 17 % i H PR H T8
TR EET VM 1.45 f5,18~65 B A Lok H
V- 35 F g R S PR 1. 28 A%, T > 65 X AR A 2H 5 P
JEE Il B4R S A A H P 34 5 R R ot
127 A& AR5 E) 22 K3 g it & L (P>0.05)
SANBFI AR LW mBREE(PYS) N
0.085 mg/kg BW, 58 &4l ADI 11 2. 83% ; 45k 51 -
AR ZH N L AL TR N R ER 4 H sy B 6% B (P95)
Fil R 0.041 ~ 0.985 mg/kg BW, i %f 2 41 ADI (¥

H % 5% & e KR 1.857 mg/kg BW, (5 8 2 41 ADI
) 61.90% (W5 3) .
2.4 RS AT B B AR E XTI P A R 1l A
PR K L0 £ 2 5% i A4 52 )

TR A% PRAT 3 BT A A b Ll AR R
AR ACVR A TR d AR v, B AR 1k 11 AR K H B R S
Ll T A £ AE T 37 b i aE , O Ml i Ll B R AR 7
R il 4 T b S A T IBOER, UV A R
AR N HER SR B H P 34 B BR H R AR R
(P95) J& gt fe AR T W i B2 Y B 43000 ok 25. 7%
~49.5% 14.5% ~27.9% 5. 3% ~22. 7% ( .35 4) .
2.5 VLY E B REE hol AL R K FC Bk B R 1 4%
FA TR

AR URATAR v 45 28 £ X VL TG 48 IR £ v L
BIR K L Hh 2 57 00 TR AR LI 1o 7 S ORE SR L
VA e ROBE Rl AL R K HCBP AR TR R N

54.22% , 8 v T HABZE B A b O R b (R
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Table 3 Dietary exposure of sorbic acid and potassium sorbate in different age-sex groups
. #FEE/(mg/kg BW)
o I _
i P50 P95 P97.5 P99 i RH
3~6 % 90 0. 156 0.015 0.985 1.733 1.857 1.857
7~12 % 106 0. 097 0.013 0. 661 0.992 1.616 1. 638
13~17 % 5 38 0.038 0. 009 0.304 0.625 0. 625 0. 625
13~17 %4 33 0. 055 0.011 0.455 0.498 0.498 0.498
18~65 % 755 0.018 0. 007 0.051 0. 139 0.354 0.570
18~65 % & 793 0.023 0. 008 0.071 0.216 0.383 1. 041
>65 % % 122 0.014 0. 007 0.043 0.063 0.298 0.367
>65 %14 107 0.011 0.008 0. 041 0. 056 0. 089 0.091
4 N 2 044 0.031 0.008 0. 085 0.289 0.582 1.857
R4 TUREAT DAL R K A KR A A v X VLV 4 s B v Ll AR A LB 2 B S
Table 4 Effect of compliance with sorbic acid and potassium sorbate standard on their dietary exposure
¥ P95 LN
A bR e o . T3 bl & A bRl i
s srmh R PR g PITRIER TR g RORRER TR
R R i i i JEE HE 7 g i i R 7R i i JEE
/(mg/kg BW) /(mg/kg BW) /(mg/kg BW)
/(mg/kg BW) /% /(mg/kg BW) /% /(mg/kg BW) /%
3~6 % 0. 156 0.116 25.7 0.985 0.789 20.0 1.857 1.476 20.5
7~12 % 0. 097 0.072 25.9 0. 661 0.517 21.8 1.638 1.289 21.3
13~17 % 4 0.038 0.026 32.5 0.304 0. 240 21.0 0. 625 0.493 21.1
13~17 %4 0. 055 0.038 29.9 0.455 0.355 21.8 0.498 0.385 22.7
18~65 % 18 0.018 0.010 40. 8 0.051 0.043 14.9 0.570 0.450 21.1
18~65 % 4 0.023 0.016 33.0 0.071 0.061 14.5 1. 041 0. 827 20.6
>65 % % 0.014 0. 007 45.7 0.043 0.031 27.9 0.367 0. 287 21.8
>65 %14 0.011 0. 006 49.5 0.041 0.034 17.1 0.091 0. 086 5.3
4 NBE 0.031 0.021 32.4 0.085 0.071 16. 4 1. 857 1.476 20.5
R
L14% MM ﬁﬁaﬁﬁﬁﬁﬁﬁmg%
0.94% S ;- 12
R o JLf ik id=l/e] (_ )
2.07% i
=gl ]
MR
2.15%
R —
2.45%
. Rl 7K 7
ﬁ%ﬂ%ﬁﬁﬂﬁ 3.64%
313% A
RO 4.24%
3.74% : B G A
4.64%
HAA dh i RO
7.72% FH ] 5.55%
14.40% 3 4= 1] L L L v 3
B2 A% AT LU Y R K HC o 3 R a p o S5 42 A HE
L A ARG £ o AR K 0 6 2 B8 10 2% 25 0 DT RR R

Figure 1  Contribution of different foods to dietary exposure

of sorbic acid and potassium sorbate in general population

TR ) R 3 R BRIk R R
76.34% o k& AT LU AL R K LA R B AR o S VL
PG48 T B & b 1L B R B L PP R R 57 1Y Tk R
1o 1 O VG OGS, LR BB T 28 Ok RN L R
i, 3 R BT DR 74.25% , WK 2,

3o

T UL 45 56 o L B R 5 B i ) B
B VAL L, VLG 4 B £ L B R LB £
FI P-4 % 55 L % 49 F 5 5 5% Bt 4 500 0.031 A

Ji £ v o) B TR R H R 5 R Y A% 25 TTRR R
Figure 2 Contribution of different foods to dietary exposure of
sorbic acid and potassium sorbate in general population after

full compliance with sorbic acid and potassium sorbate standard

0. 085 mg/kg BW , ¥R #8108 & 4H ADI(3 mg/kg BW),
FEUH AT e & b Ll AL R By FLAR h B R VL A
J B3k B 1 KU b F 1T 2 32 7K P i B R A1
N T P S0 - L N 1 2 8 VT A 25 2R R R e
AR K JL B b B H V- 35 B2 88 R B H B R
PR 8 4 ADT fi B XU A1 X T 12 %
AN L, &bl B R R LB 46 A H 2 5 i 1Y) e
Fi{E A 1. 857 mg/kg BW, 5% 241 ADI (1) 61. 90%,
43 J5E DR T R R R R Y B T 2 i (an P U
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M) MBS . BEERSE Y R A Crystal Ball 2404 £2
Yreb B A DAL R 1 RV 75 1 AT B0, K R 2 )
ALWBLTR I P95 K LA 2 58 7K ~F- AN 1 7 it e AU
T Fe K2 8 A7 A — 8 WA R XU, 3 5 AR IR T Al
SEARMEAT AN TR, AT BE S I b DX £ R 2 RO AR
TEANTRA

ABIEFE A B, VH 2RS0T A TR
TLVGA JE R & b Il AL R M L4 4h 22 8 ) £k
VL, OTERR A B A R RN T5% VL PR
DK A it Sy R TR LD AL R B R o 0 R A PR
PR E AT & 5 b 1L AR B LB R Ao 1 A R BR
SARE, TLVE A S RS &l B4R S L R 1
HZFE R TR 25.7%~49.5% , B H i s i
NBE H BB TR 14.5% ~27. 9% , 76 0k 5
TG T S ORE B AL S A A TV A JE RS |
Ll B TR R B £ 2% 8 1 R Ok R . UK 7 X
KE A ORI At A VR B A A A Y
SUE A B LR B YRR A R LAY R K LA R TR
s E SR AT .

2017 4 6 H & [ mi A 5L 7 GB 5009. 28—
2016€ & i &4 [ K bn B b 28 FRR 1l AL R AN
BERS & 2 )M [ B % IE T GB/T 23495—
2009 .GB/T 5009.29—2003 Fl GB 21703—2010, &
X AAE T I ikt BR R 1~ 1.2 mg/kg &
ITh 5 mg/kgo HAYEAG BT B A B9 & & bl 24 iR
S BB B 2016 4F K LR A W I K DR Ot A
735 1 A8 BEXE AR YR VEAG 45 S TR

AW RAEAE— E AT E M. 5%, B %
HEE ETORH 2016 VLT BYIE R A R
FH 3 d i e a5 AR R 0 B R SRR, FT RE
BRI RIA — 8 250, 45 45 R ok ik 22 H
KoEMTINARS BHEERACE TRELKZ
BAVFA I AL K B R iR i B Rk,
AR — 5 G451 AL R M LB i & i, R
Z SR B AR R B A B D B 1L AR Y
ATREARAN T IR £ b 0y B BR A R, AR S R )
B CRAE R /D AT R 4352 0 25 S 00K B 5 53 4L
AR VAL AL G B o Ll AL R S Lo 3h 68 i,

N

IR E 2 oM dly B 7 il A b R AR B B BR OK
-, AL T R i A AR R A A AIRA

g5 LRIk AR 5T R W] H AT VLV A e IR
L AR K JFC R 4 % 5 B b AT Mt B A XU RS 4
IR, AL T ] 52 32 K, ST IR A T e B T
HRARAAAE I T B G, SO 5 MG 487, Bs 1k PR A
Y R A58 P B 4 oy LR K HG A R B R A 9
1E U

S 2% 3k

[ 1] ol PESE. &b R PR Bl B4R i 2% 82 0PN [ ] P IR B AR
T FE24,2015,14(4) :350-352.

[ 2] JECFA. Toxicological evaluation of some food additives including
anticaking agents, antimicrobials, antioxidants, emulsifiers and
thickening agents[ R]. Seventeenth Report of the JECFA ,1974.

[ 3] EFSA. Scientific opinion on the re-evaluation of sorbic acid
(E200) , potassium sorbate ( E202) and calcium sorbate (E203)
as food additives[ J]. EFSA Journal ,2015,13(6) :4144.

[4] PEARIMEERZRPAEMTUMETZR S EREZL2ER
Frdfie Bt U R 6 AR oE - GB 2760—2014 [S]. b5t [
FRAE T AL, 2014,

[ 5] =8, LR, WM, % Bvug 8 & & i b by i 7 At
BRI ARSI 45 R 5 4 A7 [T ] AR U 2 2%, 2017, 44 (7))«
1198-1200.

[ 6] rrde N RN 55 R WA 90 A6 SR, o ) ) 5hr v
A8 B 5Y 25 A T R YRR | LD B4 R FIOBERS Bl e v R
WA 15 . GB/T 23495—2009 [ S]. b 5 o [H 4% #E H iR
#t,2009.

[7] WA NRIHIE TR, HEEE RS RER S B
AL AR AR YRR I AE - GB/T 5009. 29—2003 [S]. L5t
[ 45 o Y AL , 2003,

[ 8] A NRILFIE M. a2 2 E e FLAEL &
HE R AL LR 9 5E : GB 21703—2010 [S]. b 50 o = 5
M H M AL, 2010.

[ 9] World Health Organization. Second workshop on reliable
evaluation of low-level contamination of food [ Z ]. Rome:
WHO, 1995.

[10] BEIE,.FAEZ. &9 PR TR Kb B i XU WA [T ]
PH I 5 ,2016,30(2) :134-138.

[11] P NRIEFMERZBTAMTWATZER S, BREMLH
WE B R A M E AR 'R PR TR Ll AR
B K Bh B - GB 5009. 28—2016 [S].dbxt: H [ 45 #E bt
*t,2016.



