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Combined use of food preservatives in China and its theoretical cumulative risk assessment
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Abstract: Objective To study the combined use of preservatives in food in China and to evaluate the intake level of
common preservatives and their cumulative exposure risk. Methods The exposures of common preservatives were
calculated by simple distribution assessment method based on the maximum allowable usage of preservatives of National
Food Safety Standards the Use of Food Additives GB 2760—2014 and consumption data from the fifth Chinese Total Diet
Study. The cumulative exposure risk was evaluated by the hazard index method (HI) based on the combined use of
preservatives in Chinese food in the global new product database, the exposures and acceptable daily intake (ADI) of
preservatives. Results 43.36% of foods that use preservatives in China use two or more preservatives, the highest
utilization rate is binary combination (31.78%) , with a maximum of 6 combinations. Consider only the population
exposure risk of one preservative alone, the daily average exposure in the diet of the general population and the high food
consumption group (P95) in sodium benzoate, potassium sorbate and sodium diacetate were lower than their
corresponding ADI. The daily average exposure in the diet of the general population in nisin, sodium nitrate and sodium

dehydroacetate were lower than their corresponding ADI, but the high food consumption group (P95) were higher than
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their corresponding ADI. Cumulative assessment shows that the average exposure of the most common binary and ternary

preservative combinations in the general population has an HI of less than 1, but the mean value of HI of the most common

quaternary and quintuple and the P95 of HI of binary, ternary, quaternary and quintuple preservative combinations in the

general population has an HI of greater than 1. Cumulative assessment shows that the preservatives of common preservative

combinations are used alone, and some individuals have the problem of excessive intake, but if used in combination, there

may be 1. 47~1.75 times the health risks of individuals. Conclusion Food preservatives are often used in combination in

China. The cumulative exposure risk of the most common binary, ternary, quaternary, and quintuple preservative

combinations has gradually increased. Cumulative assessment shows that the use of the most quaternary and quintuple

preservative combinations has created health risks for some people, and practical usage of these preservatives should be

monitored and more accurately evaluated. When the food additives with the same anticorrosive function are mixed, each of

which accounted for the maximum use of their dosage should not exceed 1.
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Table 1 The top three frequency combinations of the food preservatives combinations

HAH 5 i ey SR A
1 LA 7R # 0.2115 10 440
—JC 2 Wi 2 TR I 0.0718 3545
3 2 R 1k 0.066 7 3291
1 B U N R g 0.044 4 2192
—Jt 2 iR R B e B R A 0.038 7 1 909
3 FLERHE KA K L AL R 0.014 1 697
1 PR SE R T 2SR 4N L 1L AL R 0.008 0 393
=7t 2 PIRRES I AL FR 4R i S £ R T Bl 4k 0.005 0 248
3 FLERBEBK T R L TR A 2 B 0.005 0 248
1 FLERSE BRI 2 L RLRRED A LR R W 2 R 0.003 1 155
oG 2 WAL TR A0 R 2 TR B B A R AN L FL IR B BR R R 0.002 5 122
3 AL TR AT L2 TR BN IV il R 0 7L R B R T 3% 0.002 2 111
1 FLERBEER R R LW BN EE X Z R AN TR A Ll B R AP 0.001 6 77
ot 2 FLERHERR AR WA TR I NEE TR AN R 4N | 1L AL R 4 0.000 1 6
3 FLERHEBR A R K H RN Al 4R B AR 2 TR L Ll B R 0.000 1 5




T T £ i 17 35 700 1 51 P4 0 B B9 SR BRUXURS: A

e, 45

—717—

R Zon A CRP R (LA ) = Jodl
A (FLIREERR A 2, AR AN, LI AL R EP) WUt &
(FLMRBEBERA R LB R BN S LR S fh R WL
Fii ) G4 A (FLIR B BR B R A & R I 4l
£ W RN AN R BN 1L AL IR ) (LLTF fal AR A
UL =06 =00 UG Foe LA ) TP B R AT R R
VPG LR S SRR Al
2.2 VLB JE 3R 2H A B — 7 T R Y B R

T — M B 2R TR A L Ll AL R B 3L R i
BRUA R WA PR A A L TR B R R R TR R
HF 2854350 1.30.1.51.,0.41.0. 01.,0. 28 Al
6. 40 mg/kg* BW , 43 31l (5 H: ADI % 25. 98% .13. 70% .
40.90% . 15. 64% 91. 89% Fl 42. 65% , 4 H = & ¥ =
4 2% N HF (P95) 1Y 2% 6% 5 4 il hy 4. 44.5.19.1. 55,
0.08.1.29 £ 13.08 mg/kg-BW, 43 % 5 H ADI fiy
88.81% .47.17% .155.01% . 114. 73% . 428. 74% #i
87.21% , FLIRHEBR A 2 A4 R 4h B & 2 1 I ek
) POS B e it OV ILAH R 1 ADI(ER 2) . FLERBERK A
£ 2~6 P LM A LR B iEh 2~6 4 . 7~12 %
ZHFN 13~17 2 A0 B H F 1 5% 58 i 2 © 8 o H AR

N HY ADL; £5 B JE 7 2~6 2 41 7~12 % 41 (13~17 S 41
) P95 % g it ¥ O 2 05 5 HE o AR Y. ADI(R 2) .
— M HE i, 2R TR A R 5 R LA R ADT A A
F 13364, 5 BB 4. 18% ; L BL IR 41 5% 75 18
HAHRE ADI BANA A 348 4>, i BB 1. 09% 5
FLIR BE R 2 22 8 i AR, ADT MRS 3 148 4,
A7 SN 9. 85% 5 IV il 1R 4h 2 8 it i FLAH BV ADI
B 1829 4, i B ANB 5. 72% ;L& £ 1R I
B R R B R Y ADL BMEAG 8 539 4, b
NEC 26, 71% ; W 2 T8 5 2% 55 15 8 FLAH Y. ADI Y
AEAT 1050 4>, BB 3.28% — M AR B
UL o4 G By A R A ek R 5 it FLAH Y ADI
PIARA 14324, 5 BB 4. 48% ;58 L =T
2 A v By 8 R0 Ak R R A L AH N ADI AR
4310 4, b BB 13.48% ; I Al 2 1R M2l Eh &
B UL VY T A A By R ) B B B i R LA N ADI
AR 10 252 A4, di BN B 32.07%; A &
fir B M &R B W L RO A b B S ) A B 5
A AN ADI B AR A 10 436 4, 5 BN
32.65% (% 3).

F2 W ULE A BT I R LA b B — [0 R Y R

Table 2 Exposures of a single preservative in common food preservatives combinations

i A1 P ok 4t /(mg/kg- BW) %%%@ADI TR IE/ P95 iR/  ZEFE =i ADI
Pl P95 NE ADI/% ADI/% L1511/ %
2~6 219 2.69 9.23 39 53.79 184.65 17.81
<6~12 1471 1.85 6.80 125 36.92 135.96 8.50
<12~17% 354 1.11 4.23 9 22.20 84.54 2.54
<12~17% 341 1.18 3.86 10 23.59 77.29 2.93
2R 0 <17~65% 10 480 1.25 4.17 422 24.93 83.41 4.03
<17~65% 13 602 1.29 4.32 537 25.77 86.37 3.95
>65 % 2752 1.21 427 97 24.29 85.4 3.52
>65 4 2749 1.27 3.99 97 25.4 79.82 3.53
it 31968 1.30 4.44 1336 25.98 88.81 4.18
2~6 219 3.86 11.36 14 35.13 103.3 6.39
<6~12 1471 2.72 9.53 47 24.74 86.67 3.2
<12~17 % 354 1.59 5.25 0 14.48 4772 0
<12~17% 341 1.84 5.86 1 16.75 53.27 0.29
1B R B <17~65% 10 480 1.38 4.79 109 12.5 43.51 1.04
<17~65 1 13 602 1.47 5 131 13.38 45.45 0.96
>65 % 2752 1.34 4.51 19 12.18 40.99 0.69
>65 4 2749 1.46 4.87 27 13.32 44.24 0.98
=na 31968 1.51 5.19 348 13.7 47.17 1.09
2~6 219 1.28 4.81 88 128.21 481 40.18
<6~12 1471 0.85 3.48 421 85.43 348.04 28.62
<12~173 354 0.47 1.57 53 46.73 156.82 14.97
<12~17% 341 0.58 2.03 70 57.98 203.34 20.53
AR s ek & <17~65% 10 480 0.36 1.29 791 35.54 128.53 7.55
<17~65 4 13 602 0.39 1.4 1230 38.92 139.78 9.04
>65 2752 0.38 1.38 229 37.51 137.73 8.32
>65 4 2749 0.41 1.48 266 40.86 148.18 9.68
it 31968 0.41 1.55 3148 40.9 155.01 9.85
2~6 219 0.03 0.19 26 46.14 269.14 11.87
<6~12 1471 0.02 0.15 164 34.44 218.76 11.15
R <12~17% 354 0.02 0.15 36 29.7 218.31 10.17
<12~17% 341 0.02 0.14 36 26.42 198.44 10.56
<17~65% 10 480 0.01 0.08 590 152 111.4 5.63
<17~65 4 13 602 0.01 0.07 724 14.34 107.14 5.32
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5 6 1 P ok iﬁéﬁ/(mg/kg-BW) %E@}zﬁ ADI  ZREEEHH/ P95 Bz i/  ZHFHE ADI
¥ia P95 N ADI/% ADI/% LA/ %
>65 % 2752 0.01 0.07 129 12.25 95.07 4.69
>65 % 2749 0.01 0.06 124 11.5 85.44 4.51
At 31968 0.01 0.08 1829 15.64 114.73 5.72
2~6 219 0.73 2.80 104 242.15 932.54 47.49
<6~12 1471 0.52 2.30 596 174.69 767.36 40.52
<12~17% 354 0.35 1.60 113 118.18 534.8 31.92
<12~17% 341 0.41 1.58 128 135.06 526.43 37.54
W 2T S R <17~65% 10 480 0.26 1.20 2661 85.91 399.92 25.39
<17~65% 13 602 0.27 1.27 3618 90.31 423.26 26.6
>65 % 2752 0.22 1.02 653 74.44 340.91 23.73
>65 % 2749 0.22 1.04 666 74.94 345.25 24.23
At 31968 0.28 1.29 8539 91.89 428.74 26.71
2~6 219 8.54 21.25 22 56.93 141.64 10.05
<6~12 1471 6.99 15.60 81 46.58 103.98 5.51
<12~17% 354 6.39 14.14 11 4258 94.24 3.11
<12~17% 341 6.50 13.07 12 43.31 87.17 3.52
W TR AN <17~65% 10 480 6.33 12.7 340 42.23 84.68 3.24
<17~65% 13 602 6.34 12.96 424 42.25 86.42 3.12
>65 % 2752 6.37 12.32 71 42.47 82.15 2.58
>65 % 2749 6.47 13.2 89 43.16 87.98 3.24
At 31968 6.40 13.08 1050 42.65 87.21 3.28
Fe3 AR UL A B A R AL o S ) A R R e S ADT Y e 5]

Table 3 Proportion of the preservative exposure in common food preservatives combinations in the general population

exceeding its ADI

L) K v =l E DU A TtH A
HADIAK BADILLHI/% HEADIAKL HWADILLGI/% #8 ADIAKL BADILLGI/% # ADIAK  ADIHGI/%
2~6 219 42 19.18 91 41.55 128 58.45 128 58.45
<6~12 1471 138 9.38 478 32.49 738 50.17 742 50.44
<12~17% 354 9 2.54 71 20.06 135 38.14 137 38.70
<12~17% 341 10 2.93 91 26.69 151 44.28 153 44.87
<17~65% 10480 450 4.29 1205 11.50 3160 30.15 3233 30.85
<17~65% 13602 575 4.23 1710 12.57 4322 31.77 4396 32.32
>65 % 2752 103 3.74 315 11.45 796 28.92 807 29.32
>65% 2749 105 3.82 349 12.70 822 29.90 840 30.56
At 31968 1432 4.48 4310 13.48 10 252 32.07 10 436 32.65
2.3 LB AL A B EURES PEAL B H IS R R E R . EL PR A

SRR PP AL R, 3R B feE 0L oo B R 4
A HIBE R 0. 40, HI [ P95 R 1. 30, 45 4F il -1k
B2 HI B P95 ¥I KT 1,4 2512 Ay HI> T,
fi B ANBHY 7. 86% 5 5 H WL =TT B R4 A HI B
¥IE M 0.70,HL ) P95 2 2. 88, £ 4% -PE 7 41 HI
B P95 ¥I KT 1,4 6349 MAMAR) HI>1, &8 A K
B 19. 86% ; fx & UL VU JT B JE 7 41 & HI B9 ¥
1.89, HI /) P95 2y 6. 48, £ 4F ¢ -PE 5 41 HI /9 P95
BRT 1,H 16 250 K HI>L, 5 8 ANEH
50. 83%; 1 H UL LG B B I 40 5 HI ¥1{H K 2. 05,
HI 9 P95 R 7. 13, 45 4F I -ME 0 20 HI 19 P95 KT
1,4 16 381 DMK HI>T, 5 8 AR 51.24%,
DU T RN L TC B S ) 4 A 45 AR PR 4 HT B B{E Y
il 1. W& 4,

3 i

FI A T A9 1 2 R B OR JCH R 0 R 2 8N

PR Tk B B AR R IR EE A 2 IR RS 2
Flv Bl 65 5700 o A ik 9% & B — 6 5 65 590 40 2 YRR A L I
il T2 Ak R L AR 0 04 1 G AT B 4 1 B TR e
TERIFRESE & W A SR Y FLMR ek
FEHRLZW LR XL R AN B R A 1R
RN A (5 F 7T 3k 210 8 4 17 7 8 DR e AR . (A&
Tof 15 168 790 018 BK e ) o T B Y R — 5 19 i BRE DXL
SARIKAYA 457/ oF 55 b 1A 40 fifa 38t 4% 2 M 1000 e 1
STV 2 S TR M TV i TR 60 R T2 6 D o B 5 7] 20k
A 3t A% BE PR SR M ] R E R . i — b
RIT 22 Fh By 65 A0 B A5 fiE FH 10 2 4 A HF 5% X DL
B J65 700 20 5 R AT T 300 AR SR VT Al R B RRURUR: DA
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R H Y R R DL R HOPOS B R R A
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N ADL, EEARIEFXF 1245 Fif i b B R 6 % 58 1 0T



T T £ i 17 35 700 1 51 P4 0 B B9 SR BRUXURS: A

e, 45

—719—

Fd o HULE B E R ALA HI

Table 4 HI of common preservatives combinations

R N HIP% HIsT A HI1/%
2~6 219 0.89 2.80 66 30.14
<6~12 1471 0.62 2.12 272 18.49
<12~17 % 354 0.37 1.22 32 9.04
<12~17% 341 0.40 1.22 36 10.56
—Jt <17~65% 10480 0.37 1.21 709 6.77
<17~651% 13602 0.39 1.25 1008 7.41
>65 % 2752 0.36 1.21 199 7.23
>65 U 2749 0.39 1.17 190 691
&t 31968 0.40 1.30 2512 7.86
2~6 219 2.09 8.27 112 51.14
<6~12 1471 1.45 5.47 591 40.18
<12~179 354 091 3.85 102 28.81
<12~17%& 341 1.01 3.68 114 33.43
=JC <17~65% 10480 0.63 2.59 1 829 17.45
<17~65%& 13602 0.67 2.63 2 588 19.03
>65 % 2752 0.62 2.55 494 17.95
>65 2749 0.66 2.54 519 18.88
At 31968 0.70 2.88 6 349 19.86
2~6 219 4.62 13.36 158 72.15
<6~12 1471 3.31 10.97 952 64.72
<12~17% 354 2.22 7.49 194 54.80
<12~17%& 341 2.53 7.62 206 60.41
It <17~65 % 10480 1.76 6.00 5081 48.48
<17~651 13602 1.85 6.30 6928 50.93
>65 % 2752 1.67 5.30 1353 49.16
>651 2749 1.72 5.41 1378 50.13
At 31968 1.89 6.48 16 250 50.83
2~6 219 5.09 17.21 159 72.60
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