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i E:BEM YEBMETEERELREPLE FHA, HE RARGARMEE(UPLC) -2 M F

7 4 22 (PDA) x4 m) 300 15 £ 3K %%m‘?’7ﬁ1’7fﬁ FOLAEAR EFR . BLATCRKR RALTE.RLE
B RAAEE RALTE)ASE., B8R RTEHie D EH 99.7% (299/300) , 44 &AL A 37.3% (112/300) , 4

FPHIEA 1.55 o/kg, kA 45 5.31 g/kg, & GB2760—2011 MLEZ R RAE A B4 5.345, O A%+ 48 %

EFBRIFHMERZD(2.34 ¢/kg) , B FEFAK(13.9% ), L LBk e 4 F 4 68.7% (206/300) ,F 35 440. 10 g/kg, &

X A8 2.35 g/kg, & GB 2760—2011 T R K4E M F69 2.3 45, BATHKE R F 4 25.0% (75/300) , Bl & T 85
GEFFHMA 0.032 g/ke, SAEH 100% . B HMR TR FTREFOHSMERK R E, AR SE

FEALE Bt mBREEEEORE N E.
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Investigation of 7 food preservative residuals from 300 pickled
vegetables in bulk at retail
Dong Guixian, Wang Zhaoxia, Gong Chunbo, Zhang Guifang, Wang Ying, Zhou Xiaoge, Yang Cuiyun
Shandong Yantai 264003, China )

(' Yantai Center for Disease Prevention and Control ,

Abstract; Objective

To investigate 7 food preservative residuals of pickled vegetables in bulk at retail market of

Yantai, and provide scientific basis for customer making decisions for such product. Methods The residue content of 7
food preservatives including sorbic acid, benzoic acid, dehydroacetic acid were detected by ultra performance liquid
chromatography with photodiode array detector (UPLC-PDA). The quality of pickled vegetable was judged by GB 2760 —
2011. The detection rate of benzoic acid was 99.7% (299/300) ,
68.7% (206/300) , while the detection rate of dehydroacetic acid was only 25. 0% .

benzoic acid limit of GB 2760 - 2011,

Results higher than that of sorbic acid which was
There were 188 samples exceeded the
the maximum value was 5.31 g/kg which was 4.3 times higher than the limit. In
Olio had the highest residual

addition, the maximum value of sorbic acid was 2. 35 g/kg, 2.3 times higher than the limit.

level among 300 samples. The parabens were not detected in this investigation. Conclusion The content of benzoic acid
was the highest and the violation rate was also the highest. We should strengthen the supervision and monitoring to control
food preservative used in pickled vegetables.

Key words: Bulk food; pickled vegetables; preservative; food additive; food safety; investigation

W MR I R SR AR (0 AR, - R PR B 2 )T R R AR T . A O T RER
W T S A DRAF I, 78 AR 7 I A AR 5 R R S i By )
Mo B 3 :2013-02-05 F o R I A A 5 I R 2 0T A B A —

EE€WH 2011 FEATHRERRRRITH ($EH) (2011252)
EEBN - EHAR &

B ZAEHIF BT T @A RS T AT

v /—
E-mail : dgxian_77@ 163. com H& Hjﬂ £

i Y GB 2760—2011 #sE 2K B R L 1l AL
LM AV TR ST JEA



£ T T 6 BICR B M b 7 s B R

RO A — R, 55

—265—

4 TR A 42 2 T8 A0 0 7 6 i L R o)
HAELAR A0V T T B S P R R ) i
w2 i P 3 i R B R R AT T B T
VA A TR A IS, SE BRI LR T LA
A5 5 37 165 700 94 25 £ M T R N 1l AL R 7 T A
WA AR SO T RO € (] I A 7
Rl BT IS 70 (L LR 2 T R B 2 TR L JB T 4 TR T
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1 #R5FEE
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111 FEACSKE

2011 4E 5 H—2012 4E 3 AXHMEE T 5 4 K
TR S A A 57 T 37 0 3 I 52 (35 05t AR 5 Y 8
5¢) HEATREALEIAE B 2 A HhAE 1k, B IR A
M AR BT RENLR S S A i, 2Tt 300 {3 FE AR
(M 156 iy R BT 144 43) , H P4 46 11 {3 4h
BT i (NS bR ) ) M S B R S s & I T s
FEE) ,289 iy A Hb = 5t o B R AR i B R HCRE, e
IR
L2 A5

1 OB 8,35 AL ( ACQUITY UPLC H-Class,
R B A R I R RN B % & DU #% ) L ACQUITY
UPLC BEH C , ff,§%4F (2. lmm x 100mm, 1.7 pm) .
KQ-100B %Y 8 75 I %5 Pk % . TGL-16G 5 20 &5 L AL
B 2 U8 2 45w FLANL RS

I AL TR (BW3507) K H R [ GBW (E) 100262 ] |
Jeia R [ GBW (E) 100074 ] | JEiH 4 £ Wi [ GBW
(E)100064 ] . Jéifi 4 N i [ GBW (E) 100075 ] | JE i
4 Tl GBW(E) 100077 ] 45 i &t (B g A [H 3 &
BB BE ) M SR (W F Al &8 B0 52 4% 37 Rt
W), B CEaGal) Ak, W EALH LR
B LTREE VEKII R B al
1.2 ik
12,1 iy ik

K FH B 55 200 A (3 A A B B ARG T % ) s
el AR R R A 2R eI & W R Jen

EOWEVRIRENEE JEInE T M. @AM A
i 35 Cs bR 3 pls i sh Al A 5 i, B 9 0. 02
mol/L. Z RV W ; i & 0. 20 ml/min, 7 3 AH A &
VR P UL 1,

1 BERBRET
Table 1  Gradient elution program
B[] ( min) WA A(% ) WA B(% )
0 10 90
5.0 10 90
5.5 60 40
16.0 60 40
16.5 10 90
17.0 10 90

(TN 7 SN N & R I R R~y N e
AN JE A4 T B A9 & i BR (LOD) Jy 0.000 1
g/kg, s E M (LOQ) 2 0.000 3 g/kg; it & £ R K iy
FR4 0.000 5 g/kg, s SR A 0.001 5 g/kg,

1.2.2 HEE

M A GB 2760—2011 K H b 4% 51 WA Y it
KA R AT A E . AR R R A LR
e RAHHE R 1.0 g/kg, I8 A8 FEAS AT — B I 77
MR, R AR AGRAELR, BIAEH
i Je W4 S e e IR AN R eI 4 T R 7E 5 Y
B SR AR A A, B Ry TR 5 A % S T AN TR
1.3 Geitserik

I T4 R A9 54, B <172 LOD fH " &A%, it
FEME . RH Epilnfo 7.0 B UFEAT x* K 56

2 HRESW
2.1 P IS A R R S N 0 A
2,001 R P R R R A R T

22 0, FEAR TP OR B R B 48 %k 37.3%
KRR EG L E N S. 31 ¢/kg, /& GB 2760—2011
K2 e K el F 10 5. 3 4%, ARG O HL B ™
AR BSR4 R B ARG EE T & T
RAN G, HER LG H %2 L (Y =0.033,P =
0.856) . 3 Bk A M55 A 3 IR B Y
R METRE S, WAL R E R, ERHE PR
HR & i T 3R BB 5%, (H & 48 R AL T R Wi 2,
AfEENMT TEZES FRBMEAR, 55

2 RIS SEREAR v 2K T R A L B R 08 2 3K
Table 2 The investigation results of benzoic acid and sorbic acid residual level for 300 samples
ey K ReAs g K () Kt (g/ke) PR (g/kg) BHEE(%)
) FHB AR 7 R L AL AR g 7 R g
RN A 300 299 206 <LOD ~5.31 <LOD ~2.35 1.55 0.10 37.3(112/300)  99.0(297/300)
KA 144 143 106 <LOD ~4.92 <LOD ~1.25 1.52 0.27 36.8(53/144) 99.3(143/144)
T 156 156 100 1.00 ~5.31 <LOD ~2.35 1.58 0.11 37.8(59/156) 98.7(154/156)
ERGiOE P 111 111 65 1.01 ~4.45 <LOD ~2.35 1.88 0.10 27.9(31/111) 98.2(109/111)
AR 189 188 141 <LOD ~5.31 <LOD ~1.25 1.36 0.098 48.8(92/189) 99.5(188/189)
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HE®Bm R EPRSEILE, ZRARIT2EX
(¥’ =12.45,P =0.000 42)
2,12 AN[ELH (AR A o ok IR & 1 Dl
AU A N 2011 45 5 kA 2 DA RE—IK,
B S50 iy o 25 A A0 A B IR B AR AR AR — B (B A
AR EHERMAL, 1T AREHs R (52% ) ,5.7.9.
11 A E#REAK, 703k 24.0% .28.0% 34. 0%
38.0% . A AMAEPRSEYMEE ST CB
2760—2011 KL i e KA. Horb,5 H e
(1.86 g/kg) , 1 A e Ml (1. 21 g/kg) , H st 4wl fig

524 S A G, o Tl RE S o R AR o B R AR AR
R YR IR VA T R R A A 1 0, AT S BT R
B I AR R
2. 1.3 UR[R) B AR A i 8 P R 2 £ 17 10

122 3 a0 9 b 35t 9 B 2R T AT SR B E
i, HORHESR 2, AR R B, R B I R
R & f - F- (AT GB 2760—2011 #i 5 Y fe K Af
FHEE A S B A% B AR, O 722, BIRE 1%
R o b, BB SRR R A I (E B S
(5.31 g/kg) .,

K3 ON[ERNZEAEA b ok W R A LU AL R T A5 0 R

Table 3 The investigation results of benzoic acid and sorbic acid residual level for different samples

) ) B A K o th & (1)) A ﬁﬁﬁiﬁl(g/kg) A F-HME (g/kg) ﬁﬁ%%(%) 7
() RH®R  LR® IR T R R TN IR TRy

BN 59 59 41 0. 023 ~4.92 <LOD ~1.25 1.57 0. 086 39.0(23/59) 98.3(58/59)

JEIE 36 36 19 0.017 ~4. 45 <LOD ~2.35 1. 64 0.17 33.3(12/36) 94.4(34/36)

4338 36 36 29 0.31~3.83 <LOD ~0. 84 2.34 0.07 13.9(5/36) 100

B 29 29 17 0.017 ~2.29 <LOD ~0.19 1.14 0.022 51.7(15/29) 100

N 26 26 18 0.0085~3.98 <LOD ~0. 44 0. 80 0.07 61.5(16/26) 100

W 23 23 15 0.002 4 ~4.35 <LOD ~0.72 2.17 0.21 26.1(6/23) 100

W% 21 21 13 0.018 ~3.43 <LOD ~0.31 1.81 0.05 19.0(4/21) 100

-3 11 11 6 0.35~3.75 <LOD ~0. 54 1.61 0.01 45.5(5/11) 100

HoAs 59 58 48 <LOD ~5.31 <LOD ~0. 67 1.45 0. 047 44.1(26/59) 100

e VO NCER T e T
2.2 FEMESE AL R U A 0
2.2.1  HESEH LAY ER O i 0 SRS T
BEACT RS L ALER 206 1y, & & F- 34 {H 0. 10
g/kg B K H 2.35 g/kg (R 2). B EN
98.5% (203/206) , LA TR ()4 3/ F R B g,
8 B R R 7 6 S Al R R B s T Ll AR 1 fil
Mo FTRERZINAR N A% = TR R, T 15 29 B
A, 2 R T A2 9 T 2 13 1 7 DR
2.2.2  A[EIFHSEFEA P L AR 1A A 1 10
HH 2 3 Al HZIE N b il AL R A s fe e
MR Y 1L AL RR 7 P4 de ey (HF A 4K T GB
2760—2011 HLE iy fie KA A 4. 45 258 IS 7 3
MR 32 > 20 > 3 b > 8K > fHH 3¢ >
B> HE > B> B3R,
2.2.3 ARG FEA b I AR 1Y 2 1 O
R4 AL FEAR P IL AR R R 7 F1 9 A
SSHIL A>3 H>1H, SAMZRERKERSA
il L (x* =26.29,P =0.000 078 5), H i,
57 1 AL RR K ) {H fx s (2.35 g/kg), J& GB
2760—2011 FLE fc V5 1 ] 1 09 1. 35 4%, WS 4 A
SRR, FE 5 A G
2.3 PSP A £ R A O
i R A RN 25. 0% (75/300) , % 71
54 0.053 g/kg, 5k Z 100% , H i, R AT %
WA A SRR K 32.5% (37/144) ,

F4 RIELA G IR A R
Table 4 The investigation results of sorbic acid residual

level for different month’ s samples

wwRe e
i e TOEC RMEE PR SRk b
gy (B ke ke () ik

2011-05 50 38
201107 50 41
201109 50 41
2011-11 50 36
2012-01 50 22
201203 50 28

HECEEIME 0. 057 g/kg s T RERIFEA DR E L
MR AL ARy 24.4% (38/156 ), & 4 F ¥ fH
0.049 g/kg. ¥t 19 5% 3 b, I & £ MR A Hh RO
10.8% (12/111) , & & F41E 4 0. 038 o/keg; £h it 1Y
B R S SRS AR 33.33% (63/189) , & &
SEH{E M 0. 062 g/ke,
2.4 EHERTRRINEWE . JEIRE L JEInaN
M JETA & T BRI A S O

300 faEAS R, JE A 4 B R 2 R IR A5 R S
PR th i RS — ke JETH & SR K AR KL 8 7, 5L
{EA5FE 4 0.002 ~0.030 g/kg. J&iF 4 H Fi FlJE i
G CBRTEE I B K A b A VR A Y f R 18
oA 0.25 g/kg, K6 Hh Y JE A 4 £ TR 1T BE 2 ¥ i Sk
VAN B D B AR, IR & N R e TR
& TERBRA N, Je 18 4 W R = 10 BRH B T i

<LOD ~2.35 0.11 92.0(46/50) 1.35
<LOD ~1.25 0.079 96.0(48/50) 0.25
<LOD ~0.61 0.089 98.0(49/50) /
<LOD ~0.62 0.087 98.0(49/50) /
<LOD ~1.25 0.11 94.0(47/50) 0.25
<LOD ~0.86 0.12 98.0(49/50) /
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