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Application of gas chromatography in food safety testing
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ABSTRACT: Food safety has been an increasingly important public health issue. Gas chromatography (GC) is
widely used in food analysis and safety verification with the properties of wide range of applications, fast and
efficient analysis. This paper reviewed the type of gas chromatographic columns, development of ionic liquid
stationary phase, and the applications of sample pretreatment technologies, such as microwave extraction,
supercritical extraction, fast solvent extraction, solid phase extraction, gel chromatography purification, etc. The
development of a variety of commonly used gas chromatography detectors, gas chromatography-mass spectrometry
(GC-MS) and comprehensive two-dimensional chromatography were simultaneously introduced. The paper also
briefly introduced the application of GC in the detection of food additives, food compositions and harmful ingredients.
Finally, the development prospects of GC were forecasted.

KEY WORDS: gas chromatography; food safety; detection

£&£mMA: -1 (2015-178305) (201526)

Fund: Supported by the Innovative Program -1 (2015-178305) and Young Backbone Project of Beijing Academy of Science and Technology
(201526)

*BIIEE: $AXIE, ML, PEMRA TERRAEABEREITS5EM. E-mail: guanghui_9@163.com

*Corresponding author: HU Guang-Hui, Master, Research Assistant, Beijing Academy of Science and Technology Key Laboratory of Analysis
and Testing Technology, Beijing 100089, China. E-mail: guanghui 9@163.com



4313

11 s
B3] ,
53l B 1~3 ,
’ 2
2015 ,
24 99039 3.02% ’
’ 4]
m , '
, (5]
s SLB-IL111
(61
2 S[SHEGERANLRE
20 50 N N
2.2 HEETAERARNAR

(gas chromatography, GC)

s s

(N, He Hy)

3

21 SHE\EERARNIEH

[8]

[7

(microwave extraction)

(accelerated solvent extraction, ASE)



4314 7

(50~200 C) (10.3~20.6 MPa) , (electron capture detector, ECD) p
, ( ) ,
( ) ,
10 g 15 mL , , s ( ) ,
15 min®
(supercritical fluid extraction, SFE) ,
ECD, 0.6 ~3.2 ng/kgt¥
s R (flame photometric detector,
(1] FPD) (nitrogen phosphorus detector, NPD)
(solid phase extraction, SPE) s
[15]
(gas

chromatography-mass spectrometer, GC-MS)

s

2
(] , SPE , ,
> (electron impact, EI)
, 2 pgikg,
> s N (multiple reaction
s monitoring, MRM)
[16]
) , GB/T 1
5009.19 , , , 2 ,
26 [12] [17]
23 BRMUBHARNERE 3
[18] _
, (flame
ionization detector, FID) (thermal conductivity [a]
detector, TCD), 2 ’ )
TCD , FID
3 SHEBERATERMBZ SN HE N H
, FID TCD ,
[13]
FID 5

216, 3



11 , 4315

3.1 B&EAMF s
, BHA
BHT TBHQ GC-FID (19201 ’

3.2 BmBY

[21]

[22] (321

GC-FID [23] Sk

33 HEYFERE w e
[J1. ,2016, ( ): 1-5.
Liu L, Xu XL, Li JJ. Results of national sampling inspection on food in
> 2015 and identification of food safe critical control points [J]. Chin J
Public Health, 2016, (Online Publication): 1-5.
> [2] s . [J]1.
5 ,2016, (1): 29-31, 33.
Li CH, Lin LH. Reflection on the principle and application of gas
GC-ECD chromatography [J]. Mod Manufact Technol Equip, 2016, (1): 29-31, 33.
, GC-FPD (3] , , s 1.
GC-MS ,2012, (12): 1090-1094.
[24,25] Zhou Y, Wu B, Gao YH, et al. Progress of high column capacity capillary
column [J]. Chem Bull, 2012, (12): 1090-1094.
[26] [4] . [D].
,2014.
Li Y. Design and fabrication of micro-GC column and rapid separation of
20 27 components [D]. Chengdu: University of Electronic Science and
Technology of China, 2014.
[5] R , .. [J]. ,
’ GC-FID - 2007, (Z1): 393-403.
Li L, Zi M, Ren CX, et al. The development of chiral stationary phase in
> gas chromatography [J]. Prog Chem, 2007, (Z1): 393-403.
P [6] . [J1. , 2013,
(5): 111-124.
Fu RN. Recent advancement of gas chromatographic stationary phases [J].
Chin J Anal Lab, 2013, (5): 111-124.
[7] ) . 1
GC-FID ,2016, (5): 111-112.
, GC-MS Wang JF, Zhang X. Pretreatment method for the detection of organ
24 [29-31] chlorine pesticide residues in vegetable foods [J]. Mod Food, 2016, (5):
111-112.
4 REEMRE B gt
,2015, (3): 16-18.

5 Liu YY, Li PP, Liu KY. The progress of microwave-assisted extraction [J].



4316

[10]

[11]

[13]

[14]

[15]

[17]

J Jiyuan Vocat Tech Coll, 2015, (3): 16—18.
> , s - /
51 [I1. , 2016, ( ):
1-11.
Meng XL, Zhang YQ, Fan GY, et al. Determination of 51 pesticide
residues in cereals using accelerated solvent extraction and gas

chromatography-triplequadrupole mass spectrometry [J]. Food Sci, 2016,

(Online Publication): 1-11.

[a] - 1.
394-395.
Yang B. The influence of liquid liquid extraction, gel chromatography,
solid phase extraction three pretreatment methods on determination of
benzo[a]pyrene in plants oil-reversed phase high performance liquid
chromatography [J]. Sci Technol Inf, 2014, (13): 394-395.
[C]. 2014
,2014: 142-143.
Qiang W. Research on the performance parameters of solid phase
extraction column in food testing laboratory [C]. Proceedings of the 2014
China Food and Agricultural Products Quality & Safety Testing
Technology Exhibition, 2014: 142-143.
GB/T 5009.19-2008 [S].
GB/T 5009.19-2008 Determination of organochlorine pesticide
multiresidues in foods [S].
Ul )
2016, (12): 100-101.
Lu CH. Research progress of gas chromatograph in food safety inspection
[J]. China Food Saf Mag, 2016, (12): 100-101.
[J1. ,2016, (6): 93-94.
Liang W, Zhang QH, Liu G, et al. Determination of organochlorine
pesticide residues in health food by capillary gas chromatography [J].
China Food Saf Mag, 2016, (6): 93-94.

[J]. ,2016, (3): 1063-1068.
He H. Rapid determination of organochlorine, pyrethroid and
organophosphorus pesticide residues in food by gas chromatography [J]. J
Food Saf Qual, 2016, (3): 1063-1068.
R / -

167 1. , 2015, (6):

5 5

639-645.

Lv B, Chen DW, Miao H. Determination of 167 pesticide residues in
animal-originated food stuffs by combined purification of gel permeation
chromatography and solid-phase extraction coupled with gas
chromatography-tandem mass spectrometry [J]. J Instrum Anal, 2015, (6):
639-645.

32 [I1. ,2011, (5): 723-727.

Chen Q, Huang JR, Ling Y, et al. Fast qualitative analysis of 32
preservatives and antioxidants in food sample by comprehensive two

dimensional gas chromatography coupled time of flight mass spectrometry

, 2014, (13):

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[J]. Chin J Anal Chem, 2011, (5): 723-727.

5 5 5

(al DI
Liu CB, Shen QP, Zhang FM, et al. Determination of benzo[a]pyrene in

,2016, (2): 241-246.

mainstream cigarette smoke by online comprehensive two-dimensional
liquid-gas chromatography [J]. Chin J Anal Chem, 2016, (2): 241-246.
BHA BHT TBHQ[J].
,2015, (3): 130-131.
Huang YZ. The detection of food antioxidants BHA, BHT and TBHQ by
gas chromatography [J]. Guangzhou Chem Ind, 2015, (3): 130-131.

[J1. ,2016, (21): 79.
Wu HL. Determination of benzoic acid, sodium benzoate, benzoic acid
and potassium in food by gas chromatography, with attentions in use [J].
China Food Saf Mag, 2016, (21): 79.
, . 63
[J1. ( ), 2013, (20): 76-78.
Zhang Z, Yu J, Zhou ZX, et al. Analysis on the fatty acid composition of

> >

63 commercially available bulk vegetable oils by gas chromatography [J].
Acad Period Farm Prod Process, 2013, (20): 76-78.

[J]. ,2016, (8): 3355-3363.
Yu YQ, Chen R, Shen L. Determination of aroma components in distilled
and preparation liquor by capillary column gas chromatography [J]. ] Food
Saf Qual, 2016, (8): 3355-3363.

[J1. ,2015, (5): 92-94.
Zhou Y, Mao YN, Liu X, et al. Determination of tertiary amine in pork
and ham by the automatic head space gas chromatography [J]. J Public
Health Prev Med, 2015, (5): 92-94.
NY/T 761-2008
[S].
NY/T 761-2008 Pesticide multiresidue screen methods for determination
of organophosphorus pesticides, organochlorine pesticides, pyrethroid
pesticides and carbamate pesticides in vegetables and fruits [S].
GB/T 19648-2006 500
- [S].

GB/T 19648-2006 Method for determination of 500 pesticides and related
chemicals residues in fruits and vegetables GC-MS method [S].

s s . 4

- [J1.

Wang QS, Sun WM, Liu JR. Determination of four clenbuterol residues in

,2015, (2): 181-183.

pork by solid phase extraction and gas chromatography-mass spectrometry
[J]. Occup Health, (2): 181-183.
s . - /
[J]. ,2012, (23): 282-283, 285.
Xiao Q, Chi YY. Determination of polycyclic aromatic hydrocarbons in
smoked food by dispersive liquid-liquid microextraction and gas
chromatography-mass spectrometry [J]. Mod Agric Sci Technol, 2012,
(23): 282283, 285.
Ul



11

4317

[29]

[30]

[31]

,2013, (Z1): 19-22.
Zong WL. Determination of acrylamid in instant noodles by capillary GC
[J]. Life Sci Instrum, 2013, (Z1): 19-22.

s . 1.

,2016, (8): 42—44.
Yang YF, Mu Q. Analysis of phthalates in foods by gas chromatography
[J]. Technol Dev Chem Ind, 2016, (8): 42—44.

24- . ,2015, (6): 883-885.

Hu J, Wang ST, Wang M, et al. Determination of 2,4-diaminotoluene in

composite food-packaging materials by GC-ECD [J]. J Anal Sci, 2015, (6):

883-885.

5 5 5

18 . L2015, (1): 56-62.

Zhou SH, Lin QB, Li B, et al. Determination of 18 substances in

[32]

polypropylene food packaging materials by gas chromatography-mass
spectrometry [J]. Pack Food Mach, 2015, (1): 56-62.
[D].
,2015.
Sun H. Development and application of portable gas chromatograph [D].
Harbin: Harbin Institute of Technology, 2015.

GriEsm#E: x| )

fE& T

HAXRE, WL, BEMRR, TEMR
HEABERES TSR,
E-mail: guanghui_ 9@163.com



