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Abstract: As an important additive in food industry, gelatin mainly comes from the bones and skins
of pigs, cattle and other animals. However, in the Islamic religious belief, it is forbidden to eat
products containing pig-derived ingredients, so the detection of pig-derived ingredients in gelatin is
very important. In this paper, the methods for detecting pig DNA or protein components in gelatin at
home and abroad in recent years, as well as their advantages and disadvantages are expounded and
analyzed, and the development trend of detection methods in the future is prospected. In addition,
it is particularly important to conduct sample pretreatment due to the degradation of DNA and protein
in the process of food processing. And finally, the sample pretreatment methods are sorted out to
some extent.
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Fig. 1 Detection methods of porcine gelatin in processed food
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1.2.5 PCR-Southern%:%

PCR — Southern 2438 A& XK AS PR AE W bR ic 00918 B B 5 1 7ERR L AR R ER 24, R
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O ELISA 771, FillfR w]ik 0. 78 ng/mL.,
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A1 PCRAZIWIZ AR DNA B T7 ik
Table 1  Detection methods of porcine DNA in gelatin by PCR

Method Target gene LOD Sample type Reference
Conventional PCR 16S rRNA 0. 01 ng/pL Capsule (9]
MPCR Cytb, 18S rRNA 0.001 ng DNA Confectionery products [11]
qPCR D-loop 0. 005 ng Capsule [12]
MPREA42 repetitive element 0. 001 ng DNA Capsule [13]
Repetitive element 0.001 ng/mL Capsule [14]
Multiple qPCR Cyth 0. 005 ng/pL Yogurt, gummy, and dietary supplements [15]
PCR — Southern hybridization Cyth 0.001 ng DNA Capsule [40]

LOD: limit of detecttion, PCR: polymerase chain reaction, MPCR: multiplex PCR, qPCR: real-time fluorescent quantitine PCR
2 BT EA TN IR TR ) T

Table 2 Methods for determination of porcine gelatin based on protein

Method Distinguishing basis/Marker peptides LOD Sample type Reference
ELISA Collagen a2( I )chain protein 0.05 wg/mL  Confectionery products ~ [17]
pAbl and pAb2 from rabbits, pAb3 from goats 0. 78 ng/mL Jelly, candy, yogurt [18]
and marshmallow
SDS - PAGE Distinctive protein bands at 160, 145, 135, 125, 120, 5%(by volume) Homemade jelly [42]
114, 106, 96, 87, 83, 76, 70, 64, 61, 58 and 53 kDa
UPLC — MS/MS AGPAGPDGPLGPAGSR (m/z 1 375. 647 8) N Gelatin powder [20]
AGVMGPOGSR (m/z 473.0) 0. 04%(by weight) ~ Homemade gelatin [21]
HPLC - LTQ/ GETGPAGPAGPVGPVGAR (m/z 773.912 1) N Gelatin mixture [22]
Orbitrap — MS
MALDI - TOF MS Specific peak masses at 1 180, 1666, 1892, 2005 and 2 188 Da  1%(by weight) Candy (23]
nanoUPLC — ESI - GETGPAGPAGPVGPVGAR N Gelatin mixture [24]
Q—-TOF MS (m/z 1 546.7972)
nanoUPLC - HRMS GETGPSGPAGPTGAR (m/z 656. 318 0) 5 pg/mL Wine [25]
ATR - FTIR Absorption band at 1 700 ~ 1 600 cm~ "(amide = T) N Gelatin mixture [26]
and 1 565 ~ 1 520 cm ™' (amide — I1)
Absorption band at 1734 ~ 1528 cm ™' (amide — I and amide — 1T ) N Gummy candies [27]
Microbial enzyme Specific interaction between enzyme and substrate pmol/L Gelatin agar plate [57]

N: not mentioned
3 B E
ASCIAEE T &N B 7 IR AR AR B S RO E &l RGP H RO RV o Horr, A8 A 46

STAMEGIE(FTIR) . AT — B (LC — MS/MS) 25 BRAL /3 BT J7 1 A S W B ARG AR 44 T B 3054
2, SDS—PAGE Hiyik . ELISA FISEH 2 PCR S5 A2 43 Bt J7 12 01 WH S A k) B A B B A e ek
AR 7T R B — G PR F BURE ARG IR IR A 743 25 380k oAb, A3 i B i S v i
SYMTHRE S ERERR B, A Ja Bt — A WP Ah DL 43 A 7 iR A B 5 [R) R 2 8 () B A
IR 71, AR IS | G UG BOR ™ R = i AG R

SE

(1] Yao LK, GuPY, Huang W T. Sci. Technol. Gelatin(WEIw, JHFm, W30, BRI SHAR), 2009, 29(1):
24 - 25.

(2] Abedinia A, Nafchi A M, Sharifi M, Ghalambor P, Oladzadabbasabadi N, Ariffin F, Huda N. Trends Food Sci.
Technol., 2020, 194:. 14 -26.

[3] Kadry G. Heliyon, 2019, 5(9): ¢02404.

[4] LiY, Liang M Q, Dou XY, Feng C, Pang J H, Cheng X J, Liu HJ, LiuTH, Wang Y, Chen X G. Int. J. Biol.
Macromol., 2019, 132: 1090 - 1097.

[5] Uyttebroek A, Sabato V, Bridts C H, De Clerck LS, Ebo D G. J. Clin. Anesth., 2014, 26(7): 574 -576.

(6]  ZhangS, WangY L, HuangY Q. Sci. Technol. Gelatin(5KUIl, F 8k, #MEE. WIRRIESHAR), 2011, 31(4):
173 - 181.

(7] Ahmad A N, Abidin UF UZ, Othman M, Rahman R A. Food Control, 2018, 90: 352 —363.

[8] Lubis HN, Mohd —Naim N F, Alizul NN, Ahmed M U. Trends Food Sci. Technol., 2016, 58: 55— 68.



55 3 1 SRIEHESE B WIS PO IR A A 50 2 e 441

(23]
[24]

[25]

LW W W N DN
N o= O O 0o 3
T T

[35]
[36]

[37]

[38]

[39]

Lee JH, KimMR, JoCH, JungY K, KwonK, KangTS. Food Chem., 2016, 211: 253 —259.

Nikzad J, Shahhosseini S, Tabarzad M, Nafissi — Varcheh N, Torshabi M. Daru, 2017, 25(1): 2—-11.

Sultana S, Hossain M A M, ZaidulISM, ALiME. LWT - Food Sci. Technol., 2018, 92: 169 —176.

Sudjadi, Wardani HS, Sepminarti T, Rohman A. [Int. J. Food Prop., 2016, 19: 2127 —2134.

Mohamad N A, Mustafa S, Khairil Mokhtar N F, El Sheikha A F. J. Sci. Food Agric., 2018, 98(12): 4570 —4577.
Cai H, GuX L, Scanlan M S, Ramatlapeng D H, Lively C R. J. Food Compos. Anal., 2012, 25(1): 83 —87.
Sultana S, Hossain M A M, Azlan A, Johan M R, ChowdhuryZZ, AliME. Food Chem., 2020, 325: 12675.
Tukiran N A, Ismail A, Mustafa S, Hamid M. Food Control, 2016, 59: 561 — 566.

Tukiran N A, Ismail A, Mustafa S, Hamid M. [Int. J. Food Sci. Technol., 2016, 51(1): 54 —60.

Doi H, Watanabe E, Shibata H, Tanabe S. J. Agric. Food Chem., 2009, 57(5): 1721 —1726.

Zhang G F, LiuT, Wang Q, Chen L, Lei ] D, LuoJ, Ma G H, SuZ G. Food Hydrocolloid, 2009, 23 (7):
2001 —2007.

Ward S, Powles NT, Page M 1. J. Food Compos. Anal., 2018, 73: 83 —90.

GuoSW, XuXB, Zhou XS, Huang Y Q. RSC Adv., 2018, 8(7): 3768 —3773.

Sha X M, Zhang LJ, TuZ C, Zhang L Z, HuZZ, LiZ, Li X, Huang T, Wang H, Zhang L, Xiao H. LWT -
Food Sci. Technol., 2018, 89: 74 — 86.

Flaudrops C, Armstrong N, Raoult D, Chabriere E. J. Food Compos. Anal., 2015, 41: 104 -112.

Yilmaz M T, Kesmen Z, Baykal B, Sagdic O, Kulen O, Kacar O, Yetim H, Baykal A T. Food Chem., 2013, 141
(3): 2450 -2458.

Dal Bello F, Lamberti C, Giribaldi M, Garino C, Locatelli M, Gastaldi D, Medana C, Cavallarin L, Arlorio M, Gi-
uffrida M G. Food Chem., 2021, 345: 128822.

Cebi N, Durak M Z, Toker O S, Sagdic O, Arici M. Food Chem., 2016, 190: 1109 -1115.

Cebi N, Dogan C E, Mese A E, Ozdemir D, Arici M, Sagdic O. Food Chem., 2019, 277: 373 —381.

Aloglu A K, Harrington P B. J. AOAC Int., 2018, 101(1): 221 —226.

Dilley K, Pagan F, Chapman B. Sci. Justice, 2021, 61: 193 —197.

LoY T, Shaw P C. Food Chem., 2018, 240: 767 —774.

XiaY M, ChenFS, LiuBY, Zhang) Y, LiSS. Food Control, 2021, 123: 107859.

Ballari R V, Martin A. Food Chem., 2013, 141(3): 2130 -2136.

Wang RY, Chao Q G, GeY, Xiong W. Food Ind. (Emioe, #HomE, B3, ik 25T, 2010, 31(1):
86 — 88.

Tan L L, Ahmed SA, NgSK, Citartan M, Raabe C A, Rozhdestvensky T S, Tang T H. Food Chem., 2020, 309:
125654.

Kang T'S. Trends Food Sci. Technol., 2019, 91: 574 —585.

Liu N W, Liu W, Huang L Y. Lett. Biotechnol. (X T4, XJg, #¥EE. LW AREIH), 2016, 27(4):
596 — 600.

LuJ, Xie LG, Zhao JN, YangD L, Xiu WM. J. Biol. (%, iftZ=R], &ET, B, BHEH. Ll
&), 2018, 35(5): 87-90.

Zheng W F, Jiang L, Lei Q. Prog. Microbiol. Immunol. CERAR0E, W58k, T, MAEWFhEFER), 2018, 46
(2): 83-88.

Zhong Z C, Wang J, Zhang S Y. Chin. J. Biotechnol. (phEE, FiIE, sk, A TREZIR), 2020, 36(2):
171 -179.

Mutalib S A, Muin N M, Abdullah A, Hassan O, Wan Mustapha W A, Abdullah Sani N, Maskat M Y. LWT - Food
Sci. Technol., 2015, 63(1): 714-719.

LiuSX, LiZH, YuB, WangS, ShenY Q, Cong H L. Adv. Colloid Interface, 2020, 284: 102254.

Nur Azira T, Che Man Y B, Raja Mohd Hafidz R N, AinaM A, Aminl. Food Chem., 2014, 151: 286 —292.
Esteki M, Shahsavari Z, Simal — Gandara J. Food Control, 2018, 91: 100-112.

Cao HY, Zhang Y'Y, Tang Q, Zheng X F. J. Dalian Univ. (Bt £, 5K%E%E, JEHZ, 205 KERFEFR),
2014, 35(6): 62— 68.

ChenJ X, FengY Y, KongBH, XiaXF, LiuQ. Colloid Surf. A, 2020, 604: 125332.

RenX, LuoHP, CuiSH. Chin. J. Food Hygiene(11:55, S&IGIH, #ANE. wPEEM PAARE), 2015, 27(1): 93-97.



442 SRR 9414

[49]

[50]

[51]

[52]

[53]

[55]

Yap BK, Gam L H. Food Chem., 2019, 274: 16— 19.

Gallardo J M, Orteal, Carrera M. Trends Anal. Chem., 2013, 52: 135-141.

Chen RH, GuSQ, Zhao CM, HuoY H, NiuB, Deng X J. Chin. J. Chromatogr. (BRZe, mms, B, &
235, Hvk, MRBEE. @), 2020, 38(6): 663 -671.

MengJ, NiuB, GuSQ, DengXJ, FangZ. J. Food Saf. Qual. (FA%, £k, W, WRE, FHE. AMhLse
BRAEINAEAR) . 2019, 10(4): 998 — 1003.

GuSQ, Zhan LN, Zhao CM, ZhengJ, Cai Y C, Deng X J. Chin. J. Chromatogr. (W, FEWNME, ©GEE, #
L, S5—AF, RHEZE. @i%), 2018, 36(12): 1269 - 1278.

ChuY Q, ChenX, Cui Y, WuC, LiW, LinTY. J Food Saf. Qual. (#7261, WRI%, BUF, 5%, 20, KR
¥f. AR TR, 2018, 9(24): 6355-6361.

Sestdk J, Moravcova D, Kahle V. J. Chromatogr. A, 2015, 1421: 2-17.

Aydogan C. Trends Anal. Chem., 2019, 121: 115693.

Vasconcelos Soares Maciela E, de Toffoli A L., Sobieski E, Domingues Nazdario C E, Langas F M. Anal. Chim. Acta,
2020, 1103: 11-31.

Joshi S, Satyanarayana T. Bioresour. Technol., 2015, 176: 273 —283.

Shahimi S, Lamri M F, Abd Mutalib S, Mohd Khalid R, Md Tab M, Khairuddin F. J. Food Chem., 2021, 355:
129586.

LiHQ, SunH, LiMZ. J Instrum. Anal. (ZZ¥958, ML, ZERBE. o HrlliRs=4), 2020, 39(11): 1421-
1426.

YuM, LiSK, Dai XJ, Zheng Y, LiP, Jiang L. W, LiuX. J. Instrum. Anal. (446, Z2WFF, BEE;, B, 2
M, AL, REE. SATIAsAR), 2021, 40(9): 1374 - 1379.

RaoM, GuiJ X, Wang X J, Zhang C, Qiao N. J. Instrum. Anal. (etir, HEZRFE, EBEE, KA, T b
AR), 2020, 39(10): 1225 - 1230.

(e BEXLF)



