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Study on more flux detection method to 12 kinds of preservatives in food
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Abstract: Taking ethyl acetate as extraction solvent with low toxici-
ty, good stability, and low cost, and through the combined extrac-
tion of vortex 2 min and microwave extraction 20 min to extract the
effective substances, 12 kinds of preservatives were separated and
determined( propionic acid, dimethyl fumarate, sorbic acid, benzoic
acid, sehydroacetic acid, methylparaben, ethylparaben, propylpara-
ben, butyl paraben, isopropyl paraben, isobutylpareben, heptylpara-
ben) in food by gas chromatography. The recovery is 92. 1% ~
108. 3%, the average recovery rate is 98. 5%, and the standard devi-
ation recovery is 3. 0%. The test results are accurate and reliable.
Compares to the standard gas chromatographic method and liquid
chromatography method, the result of the deviation in line with the
requirements of methodology is reliable.

Keywords: food; gas chromatography; preservative; detection meth-

od; more flux
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I UG A% - KQ-500B Y, 75 42 R R K T ik & A FR

TABEIR G %% SK-1 B, & 15T RIS %) s

B0 AL HI850R # A B ML SR A FRA A
.3 RWHE
1301 SHH O RS A R 0 f Ak

(1) 3% k5 2 $:. DB-1 1 %% B 40 & K, 30 m X
0.25 mmX0. 25 pm;DB-5 A EHMEH .30 mX0. 25 mm X
.25 pm; DB-FFAP 7 % £ 4 & 4%, 30 m X 0. 25 mm X

oS O

.25 pm,

(2) R Ak 1H IR 165 CB5 A2 5 FHiR: 100 C
(0.5 min)—>15 °C/min—>240 °C (28 min) ;80 °C (0.5 min)—
15 °C /min—>240 °C (28 min),

(3) Hofl €0 33 4508« DEAE T U F . 250 °C 5 A ) 2% 18 7F .
250 C#HS AR aiE=>99.999% . A - 1. 0 mL/min;
23 F P& 400 mL/min; &R & 47 mL/min; BRI & -
30 mL/min; HERE R 1 pLs $FRE DT R A TR ML S 2 1,
1.3.2  FRAEVAECH S 0l VA R HA Bl R SR A E S
i, R STV TC VR B2 2 10 mg/mL (9 45 v it 45 WK
BT O, 20 B R A e A A A A
JH 212 2T e R & b AE A % 7 W, W B O 1.0 mg/mlL,
PRI A bR HE AR 2 1 WA /R R BE A 1. 28, 6. 40,16. 00,
40.00,80. 00,100. 00,200. 00,500 pg/mL By EIE ARG
P TAE VR
1.3.3  ARHRBOA R AIAEE B BUS AR (10. 00+
0.01) g F 100 mL b & i, i 20 mL 7K (5 & B A9
B h 5 mL ZFRAFEWR .5 mL TR SULAN W) . N 1 mL
LBERA+D . 3HIA 10 mL Z 8RB 20528 2
i 1 g B2 IO 700 % AN () B 5 rP 9 12 i B ) AT R
B, $EHCR IR BE 2 min, #8720 min, % A 50 mL B 04,
PL5 000 r/min B> 10 min, BCL G5 ZE 10 mL L@,
0.5 g LK BRBREE . IR HE 2 min, 3T 0. 45 pm A HLAHIEE
1.3.4 AR ARE Rk AN 2,5,10,15,
20 min, W BEXE I 2,5,10,15,20 min. IBHE 2 min+ 475 Ik
20 min $2HC 3 FlEg BT 2L 43 500 D0 A S 0 AE F il R A Y 12
ol 7 5 700 5, DA SR AN ) £ O = SR IR
1.4 RBHE.&EAHRREEKER

QR 27 PONTTR IR @ AN I = g AN g e o = o
FE S B 12 Pl 6 7R A5 DU 414 2 AT 6 74T I A2 L T AR AR

(2) 1£ 1. 0~1 000. 0 pg/mL (%5 B A, % 12 Ff 557 )85 71
FRAE T, 8 B2 AN ViR B R AT O, T B — A B R R0 A o
IEJEER RSP ES

(3) LAAS s 00 S0 1) Fry 3 A% A5 MR L, DU A5 Ty ok e A £ R

D T FERBFERETER 0.1~0.4 g/keg B 1K
B RE S e B AR A SRR L B AR B R . F R

R B & 128 1~3 mg/kg i & R 5l S5 FE 5,
A3 NER R 0. 5~4.0 mg WYFRAEY T . o W A R U 4 4
4 el i 3R
1.5 FAEMKIE

P SCik [T v o 40 500 AR )6 o5 B 5 o A9 T 1R 41 o
AT 5 LASCHRLS e 07 325 43 500 % S [ 6 5l & b 19 & 55 1R
THERAL A AT I s ASCERC10] L1 ] s AR AL A 4
Xof T AL BB e SR T AR A R P AR R R L
SR 3 P 4 BEAT I 52 5 LA SCHR [4 ] O 2 00 i kAR )
1 R v X 0 R DR R TR 2 AR A A3 R AT IS L 6 UE A I 50
J5 ik B HER Pk
2 H#iRkS5nbr
2.1 BiEEGNEE

PLAEM P A DB-1., o S5 4% M # DB-5 . % # DB-FFAP
AN 325 0 12 B0 B A, KB R, DB-1 #1 DB-5 AE A
T FsF TR P s A 5 0 ) 06 1S 0 e T 2 3T L R O ARG T R BE
AR5 B i DB-FFAP A% [5] B 460 12 Fh B 6 770 41 43 Aisf , B
S =R B A . DB-1 M1 DB-5 #: ] T 8 R Ah G
Foth 10 A B R 04 43 B R B, (BB AL Ay 19 B U BT
DB-FFAP #:45 i ANl ,

20 A RS R R T B R BE A A BN IR A E S
fi = FP R 6 5 5 O R S T TR RN G 9 R O R HH TR 4 45
L H W R ™ T e A U 5 SR R . YR )E TR A
IR EE T 100 CH L TR A ShiR — W R 41 40 A e 5 2oy
B IR PR AR . Mk AR IR 451K 80 °C (0.5 min)—
15 °C/min—>240 °C (28 min) B}, X} 4 i ¥ 5 AUEE 5y 2 47 0
FE 5 12 0 7 6 301 43 188 8 A L e T ALK b o 5 1 0 73 R
A3 RN RE S g LR 1~3)
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Figure 1 Twelve kinds of preservatives standard material
(0. 08 pg each single variety) by gas

chromatogram
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Figure 2 Chili sauce sample preservatives test by

gas chromatogram
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Figure 3 Edible betel nut samples preservatives test by

gas chromatogram

2.2 REBEFIEHKP 12 #EHEFRNEENF M

K Z B B KM A IR HHEBR e 4h . AR B R T 2
fik (DI L 2 L R R ARG AT AR L, A5 R (R DR,
FH B ONE LR ZTRIRHE 12 Fh Bl 70 1 280 A0 R 4
3R RIAH LA &, S BEWh AR RRUE MR S SIF R MR
K BRI R TR e TR PE BN R MR BT, 2 LA, &5
GFE AR T LM ORI REER .
2.3 BEAXAMERS 12 HBEFRREENEZMm

TR L BLR A TR B0 A 2 R % R R R YRR iR 2 1
Bt Dk 0 B DL 2 R R L 4R U e i 1
AT A BRI 20 43 1 AR, 7E R DU R R A A o
T S L AH A BCRY 7 2 AT A 8RR DU 20 43 B B B
AR HEAT 00 8 P I AR B i R 2K I B R R 2 R R
FEH BRI (0~ 2 min) B, 363 i 35 B LY B8 75 Ik 1 B A 2R 22
U, BB 4 HR TR] A1 o, R R T KA A R T 2 4 32
R AR IE 2 F i o A 75 I SR A OR T W] B8, 2 R IR )
KB 20 min ZJ5 . W5 AR 52 BT 200 B R 4 B S B Gk
KAE R 25 R To W 322 . RIS BE 2 min+ 8 A
20 min Y20 & $2 07 ZHEAT AR R R b i £ SO0 8 (W3R 2)
S5 R L LLEE 7R I e TR G B T 2Kk AT B R AR
Al
2.4 FEWIETE LM R R E g E
2.4.1 KGR A e B A BT R AR A% B BB R
17 6 WOPATIN & (UL 3D, 45 R 3R W] - 12 Fh B 8 700 A7 I 2 1Y
S A N e R A LI B B AR A T )
(GB/T 27404—2008) fif 5% F Z K& 54 1~10 mg/kg #
w9 AR S RBCT. 506 s E i O 100~1 000 mg/kg #F i (1 748
TR 8 MBS R AR Ik EHME R A,
2.4.2 JIERYLMEVER M 1. 28,6. 40, 16. 00,40. 00,
80.00,100.00,200.00,500. 00,1 000.00 pg/mL ¥ K12

FR1 FAERBFRHBBR
Table 1 Effect of different solvents extraction (g kg D)
75 )5 77 Fh 2 B Zfik L 2 R T
WK T 0.121 0.103 0. 120 0.119
B R = g & AR 0.001 46 0. 000 134 0.001 54 0.00 153
B4R YOokk 0.218 0.214 0.220 0.219
R PR 0. 341 0.331 0.343 0. 341
BE LR Bl 0.268 0.258 0.270 0.270
X 5 2 R Y T K& L 0.121 0.112 0.127 0.123
X 5 4 R 2 T R 0.323 0.314 0. 329 0.325
X 5 5 R S TR R F i 0.120 0.120 0.120 0.120
Xof 558 i A Y TR TN i Rl 0. 147 0.132 0.152 0. 149
Xof 5 B R TR S T R gl 0. 142 0.126 0.154 0. 148
X R YRR T F i 0.103 0. 086 0.113 0.107
Xof 50 4 TR D Fim 0. 144 0.126 0. 154 0. 149
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Table 2 Effect of extraction way on the extraction efficiency of the

preservatives in the soy sauce

(g kg ")

P ¥ i PR WRBESRE RE 2 min S
7 Jig 30 #h 2 .
7S n 20 min 20 min 20 min & A #£ B
N R 0.215 0.211 0. 206 0.213
R R 0.002 6 0.002 3 0.002 1 0.002 5
e 0.210 0.207 0. 205 0.208
W R 0. 201 0.198 0.197 0.199
&l 2R 0. 203 0.201 0. 200 0.202
Xof 3 4 TR P g 0.119 0.117 0.114 0.118
Xof 5 B 4 R 2 g 0.149 0.147 0.143 0.148
Xof 5 L R S T R 0.122 0.119 0.114 0.120
Xof ¥ 2R R T g 0.150 0.146 0.142 0. 149
Xof B R 5 TR 0.150 0.143 0. 140 0.148
Xof B R T e 0.108 0.103 0. 095 0. 107
X ¥ HE 2R 2 R g 0.151 0. 145 0.138 0. 149
£3 FAMNENEIRENTRERH
Table 3 Parallel determination of the coefficient of variation in the laboratory
W55 )5 551 A 2% B i AT 6 YR 2 R FHME AR5 RB(CV) /%
N2 T L .120,0.117,0.116,0.120,0. 121,0. 121 g/kg 0.119 g/kg 1.8
w g 1.51,1.54,1.52,1.51,1.57,1. 54 mg/kg 1. 530 mg/kg 1.5
124 HHHE .263,0.268,0.257,0. 261,0. 262,0. 269 g/kg 0.263 g/kg 1.7
R H HAH . 346,0. 344,0. 341,0. 335,0. 337,0. 341 g/kg 0.341 g/kg 1.2
il FRAH .269,0.271,0.272,0.270,0. 268,0. 271 g/kg 0.270 g/kg 0.5
X 5 2R R R R R el .121,0.116,0.121,0.122,0.115,0. 114 g/kg 0.118 g/kg 3.0
POPE % ¥ F i .144,0.153,0.150,0. 146,0. 141,0. 156 g/kg 0.148 g/kg 3.8
X ¥ 2 B R 5 N R i .121,0.118,0. 124,0.122,0. 116,0. 119 g/kg 0.120 g/kg 2.4
o ¥ 5 2 H R 9 i Ht .362,0.387,0. 358,0. 375,0. 359,0. 372 g/kg 0.369 g/kg 3.1
X ¥R K R S T IR Byt .251,0.267,0.273,0. 264,0. 257,0. 262 g/kg 0.262 g/kg 2.9
X FR IR T W Rt .236,0.243,0. 229,0. 231,0. 224,0. 246 g/kg 0.234 g/kg 3.6
X F BE R R B R Byt .211,0.214,0.220,0. 212,0. 206,0. 223 g/kg 0.214 g/kg 2.9

ol 575 5 TR0V A o VA A VB AR AT AR BT I 2 L, 12 B R 0
PEAEE R AL R H7E 0.999 9 DL E (LR O FF A2 F &
EERIHLIE & & FEAL AT ) (GB/T 27404—2008) fff % F B3k

FIRI S RBORI AR T 0. 99 MZR MR AR,

2.4.3 AR ARAE 3 A5 E ML, MAS 12 BB JE R Y

R AR AR H BR (WL 3% 5) L 55 [ S A ofiE L 3t 7 AR ME R AR 2

2.4.4

Jrvk g mlge AR 50 18 BT A0 T L B AR A
YORL B T 3L A B R R BEAT TOIAR [ B A 12
Tl 157 785 390 [0 e 2 AE 92, 1% ~108. 3% (JLF 6) . A 2 %=
AL & A B LA T ) (GB/T 27404—2008) fff 5% F

HEWA] 5,
2.5 HIEKWIE

SR B 4 4 B i 1~100 mg/kg BE & 14 [ U R 16 B
90 % ~110 % ; il 241 43 7 i 9 K F 100 mg/kg ¥ &b 19 [l i
BRI N 95% ~105 % BYF 3R, Ui W AR 56 7 vE A9 I o 45

RAAEE MBI RS I E) (GB/T

5009. 120—2003) P 77 125 43 591 Xof AN [v) A5 i a0t 1 A 2 VK
ol SRR ST IN R AT I, L XS 25 AR WL 2R 7 AR
T 22 77 & (200 % o a2 e & ah B AL A I ) (GB/T
27404—2008) B SR FE R 1 & i H10~1 000mg/ kg hf i

137



F31EF2H

PReEE b 12 B 8 0 2238 4 058 7 VR B

x4 BAHLHEEE 5 AEHNREKHR
Table 4 The linear range of matter Table 5 The minimum detection limit of
B A 8 ety T P the method (mg - kg )
Wik y=1714.0x—2 429. 4 0.999 9 75 Ji5 77 il 24 EN7R i i
B R y=1613.520—1 305.9 0.999 9 []3 2.0 20.0
TSN, y=2 398, 6x—8 365. 1 0.999 9 B R R 2.0 2.0
T R y=2383. 1x—8 059. 1 0.999 9 IES 1o Lo
R Z y=1619.8x—5 384.8 0.999 9 M Lo 1.0
X T 1T y=2517.20—4893.9  0.999 9 LE N 2.0 2.0
XA W R 2 y=2251.82—5286.0  0.999 9 e R Y i D 1o 1.0
AP FEIEE B NER y=2627.60—6359.8 0,999 9 RFR LA R L 1.0 1.0
S 8 L2 Y R S y=2677.42—6 464.4  0.999 9 R FE R I 5 P4 R 1.0 1.0
X 32 RE R R S TR y=2 814, 1x—6 989.3 0.999 9 REFE AL R P i 1.0 1.0
X ¥R 50K F R T MR y=2677.4x—6 822.8 0.999 9 RIRE I R S TR 1.0 1.0
X ¥ B 2 H TR B i y=2490.1x—7 009. 6 0.999 9 MR T 1.0 1.0
Xof ¥ 2R FH TR R T 1.0 1.0
T WP EMEVEE YR 1~1 000 pg/mL,
Fx 6 FHEREKZER
Table 6 Recoveries of the method
5 & 751 o B/ o o i R o i/ e 25 S / [B] Wi %45 il /
ES T ek mg (g kgD %
" T 0.119 0.5,0.8,1.0 0.164,0. 203,0. 227 97.0,102.0,103.7
: ¥ 0.213 0.5,0.8,1.0 0.256,0.290,0. 319 97.3,99.0,101. 9
W DR Jagifyid 0.001 53  0.000 5,0.000 8,0.001 0 0.001 87,0.002 44,0.002 74  92.1,104.7,108.3
— H #h 0.002 48 0.000 5,0.000 8,0.001 0 0.002 92,0.003 17,0. 003 36 98.0,96.6,96. 6
[V ¢ 0.219 0.5,1.0,2.0 0.262,0.316,0.431 97.4,99.1,102.9
A R
B 0.263 0.5,1.0,2.0 0.321,0.368,0. 447 102.6,101.4,96.5
g Bl 0.341 2.0,3.0,4.0 0.521,0.634,0. 749 96.3,98.9.101.1
" i 0.199 1.0,1.5,2.0 0.303,0. 343,0. 391 101.3,98.3,98.0
HHHE 0. 270 1.0,1.5,2.0 0.358,0.429,0. 483 96.7,102.1,102.7
Bez
&3 0. 287 1.0.1.5.2.0 0.368,0.447,0. 467 95.1,102.3,95.9
KRR AR RS 0.123 0.5,0.8,1.0 0.178,0.211,0. 215 102.9,103.9,96. 4
TIWEE g 0.118 0.5,0.8,1.0 0.161,0. 189,0. 224 95.8,95.4,102. 7
R FHE R i 0.148 1.0,1.5,2.0 0.239,0.303,0. 356 96.4,101.7,102.3
IR 2 W P 0.325 1.0,1.5,2.0 0.412,0.461,0. 531 96.9,97.1,101. 1
PO S T 0. 120 0.5,0.8,1.0 0.166,0.192,0. 214 97.6,96.0,97.3
PR 5 79 e g 0. 244 1.0,1.5,2.0 0.332,0.378,0. 429 96.5,95.9,96.6
PORZE i I 0.149 0.5.0.8,1.0 0.194,0.225,0. 258 97.5,98.3,103.6
TN s 0.333 1.0,1.5,2.0 0.417,0. 468,0. 510 96.3,96. 8,95. 7
POE S T 0.148 0.5.0.8,1.0 0.191,0.222,0. 254 96.5,97.4,102. 4
iR 5 T Ee g 0.223 0.5.0.8,1.0 0.260,0. 288,0. 316 95.2,95.0,97.8
PR E- T3 il 0. 107 0.5,0.8,1.0 0.154.0.183,0. 204 98.1,97.9,98.6
HRRTE g 0. 264 1.0,1.5,2.0 0.353,0. 397,0. 447 97.0,95.9,96. 3
Xif # F i 0. 149 0.5,0.8,1.0 0.194,0. 221,0. 242 97.5,96.5,97. 2
R P i s 0.318 1.0,1.5.2.0 0.403,0.452,0. 495 96.4.96.6.95. 6

138



Ze518N

2015 5% 2

x7 RRPABAESERAFEVENLETER
Table 7 Results compared of the method with national

standard method of propionic acid in food

8 RRPESBR_FERNEISHERAEINENLLTER
Table 8 Results compared of the method with local standard

method of dimethyl fumarate in food

T/ EHIR/ i/ fiti / B R RERE/ i/ 2t/ AR/
7kt 7k et
(g+ kg™’ (gekg ) (gekg ) (gekg D (mg+ kg ') (mge+kg ') (mge+kg ') (mg-kg ")
A 0.119 0.146 0.213 0.105 Ak 1.532 2,48 1.53 1.84
[ A5 Jr ¥ 0.125 0.152 0. 220 0.108 W AR 1,542 2.54 1.47 1.97
X2 —4.8% —3.9% —3.2% —2.7% AH X 22 —0.65% —0.24% +0.04% —0.66%
) ARG T 4 R i 22 31 ] R <15 Y6 I Bk, LR

SRAARESCE R E DR B e S A %)
(DB43/T 353—2007) P J5 ¥ 43 51 X AS [ B it 40 £ F AR A
Bl R AR R E DR W R A R, Xt
SR ILE S XM EF AL E R e mH M &5k
il ) (GB/T 27404—2008) i 5% F 223K (19 & & 25 0. 01 ~
10.00 mg/ kgt ity (19 A6 I 45 SR A 22 38 B S — 20 %6 ~ +10 %

SRR fh & 2 1 5E ) (GB/T 23377-—2009) .
CEr bR R R Ll AL R RBE RS 4 1 DU 52 TR RO B35 %)
(GB/T 234952009 #A 45 & 5 A3k 43 5 4F T3 4 B
TR AR R R S 2 MR R AT L &
WL 9, MISHR 2/ AL = R i S & &R
MY CGB/T 27404 —2008) Ml SR FE Ry & 1 10 ~

®9 ARPLAR XFBRGEZCRAZSERGEARBEEEMNENIL LR

Table 9 Results compared of the method with national standard method (HPLC) of sorbic acid,

benzoic acid and dehydroacetic acid in food

ITEAY R ey
B A/ EREUERAE A AL/ EREBRUEWRAH AR A/ ERPRERAE X
(g+kg™) /(g kg™ %/% (g-kg™) ¥/(g-kg™ /% (g-keg™ /(g kg™ %/%
T 3, 0.044 0.051 —13.7  0.053 0. 060 —11.7  0.068 0.076 —10.5
B 0.263 0.274 —4.0  0.341 0.353 —3.4  0.270 0. 284 —4.9
il 0.208 0.216 —3.7  0.199 0. 204 —2.5  0.202 0.211 —4.2
Tyt 0.219 0. 224 —2.2  0.129 0.124 +4.0  0.183 0.189 —3.2

F10 XEEEGRZNERRADPHAEXPRBELNILNER

Table 10 Results compared of the method with national standard method of p-hydroxy benzoic acid esters in food

Xof 3 4 R P i X 5 4 TR 2 e Xof 58 % YR S T R Xof 3 e A R T T
i i/ EAREE/  AHR R Rik/ EARE/  AHX I Aus/ B bR/ X Aus/ Ebri:/  AH
(gekg™) (gekg™ /% (gekg ) (gekg ) 2Z/% (g+kg ) (gekg ) EZ/U (gekg ) (gekg ) /%
THEM  0.186 0.198 —6.1 0.186 0.195 —4.6 0.177 0.195 —9.2 0.153 0.170 —10.0
F 0.118 0.123 —4.1 0.148 0.153 —3.3 0.120 0.128 —6.2 0. 149 0.157 —5.1
At 0.423 0. 439 —1.4 0.423 0.438 —1.1 0. 206 0.213 —3.3 0. 369 0. 357 +3.4
R 0.324 0.312 +3.8 0. 325 0.312 +4.1 0. 244 0.252 —3.2 0.333 0. 324 +2.8
X PR R R S TR XA R T e Xof 3 e A TR R T
Bk RiE/ EARs/  AH R Kik/ EARiE/  AHA I ARik/ Ebri:/ AR R
(g+kg ™) (gekg™ #/% (gkg ) (g-kg ) #/% (g-kg V) (gkg ) #/%
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Bt 0.262 0.255 +2.7 0.234 0. 247 —5.3 0.214 0.219 —2.3
2 0.223 0.232 —3.9 0. 264 0.278 —5.0 0.318 0. 305 +4.3
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