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Analysis of authenticity and adulteration of donkey meat in online
sales markets
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ABSTRACT: Objective To ensure food safety and safeguard the legitimate rights and interests of consumers, the
authenticity and adulteration of donkey meat (fresh meat and products) in online market were analyzed. Methods
According to the current industry standards SN/T 3730.4-2013 and SN/T 3730.5-2013, this study analyzed the
donkey origin and horse origin of fresh donkey meat (9 pieces) and processed donkey meat products (18 pieces) in
the market. Results In the nine fresh meat samples, four were donkey meat and the remaining five were horse meat.
Among the processed meat products, seven contained donkey-derived ingredients, five contained horse-derived
ingredients, and the remaining six contained both donkey-derived and horse-derived ingredients. Conclusion There
is a fraud phenomenon that horse meat is used to pass off as donkey meat in the market, relevant departments should
strengthen supervision to avoid the European “horse meat storm” in China.
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S5 R R 1 PR 22 4 MR S TR I FE AL, ZERR W b X 5
AR ST ol T A 2 A R e B E AL
AWFF X AT YR (BRI ) ORI R T
3t BT, WFE N SR REIRR . 2 5T DL AR 3 AT BN
L R - RN N RN o R A
(desoxyribonucleic acid, DNA)#FEM:, UL DNA 3L
Y SR 5520 1 (polymerase chain reaction, PCR)F A L A
T E N ANhPIRTE B TR AR o B AR
JRGERN T S BRGNS I AR T e, Xy L
A RE L T BPORUERRE A BT AT S A I U
Chisholm Z5UUHZ i 11X Th IR Ay 52 PCR AN 5 7%
Yancy %1 7IE S5 BT PCR 3095600 F T T 4 Fhscid PCR 3%
SrHIVRTRN 3 R A3 (R, WLEFER )M —H & 2E0Y,
HEFN IS A BN ST T —Fh ST PR e A i iE
TagMan PCR FA A FFLI S 2R R Th i) DNA %581, B
BN FEYZEERN CHUE R, A58t PCR HR A 5)
PRSI A4 3 AR PO A S BT A T AR o Xk 5 A A
il ER AT . SR, MR R R R IO BRI
%, VAT 0 B BB R i S AR AR AR R

2 MREREE

21 ¥ M@

i 37 PR RN T PR W T T S (R EE DN A 9 1,
SAIFRIC R I~EEPY 9 AN TAP IS 18 {3, AR
Rl 1~18) o B S RAEZ S5 BRI A RR I, I K&
KRGV, PR ARG ST, ARE], AT
WA, MR, EARIE . FABEREDLR SR A T
SPBI, FATIRA, BEAWIEA AT, EE, ERd.
T 20 CCAHIRAT
22 |

Transstart Probe qPCR SuperMix(Jt 5 & 44 WH

ARAEBRFD); qPCR 5 ARE G LA B 24EA A .
23 X &#

Eppendorf 5418R Centrifuge = i 5 2 2.0 AL (£8 =
Eppendorf AG /A #]); Nanodrop 2000c #% R85 il 21X (35
[¥ Thermo Fisher /A ]); 7300plus E£H}%¢ 5% PCR P14 (35
[ ABI 22 7)),

24 ZWHE
24.1 3l FdR4t

ARSI T S | FIRAET BR8N N 1 R .
242 DNA £

# B8 TaKaRa MiniBEST Universal Genomic DNA
Extraction Kit U5, XF 2.1 A /REELEEL DNA, FIH
Nanodrop 2000c %28 140 Hr SO 1 FLve B, 4 B
% 100 ng/uL 22 F, BRAETF-20 °C,

243 B EARER 5 R E At

S AR R (BKRFL 20 pL): TransStart Probe qPCR
SuperMix 10 pL, ETFUHEIH4 1 L, #REF 1 pL, Bk
DNA 2 pL, #MK % 20 pL,

J 264 94 °C 30's, ; 94 °C 5's, 60 °C 34 s, 40 PMEIR,
TERFRAIAIRIR KRS .

2.4.4 IR A TR MRS 5 I

YR IATAT VAR ME SN/T 3730.4—2013 { £ 44 e dAl
B L E SR S i B 4 WA kel
SEIFSE G PCR 3 ) Al SN/T 3730.5—2013 { £ 5 K 4al k)
R ERBFEETE B ST SRS 5L
B5%5% PCR %5 ) & RS AREr o X 5P 3 (1~9)Fim
I A (L~ 18) B AT P R AR 95 i A A T S B
MYE 45 L AR R G IR (Cycle threshold, Ct)fE A1 4% HH
2R AN [ 3k A 2 5 5 A TP U B G AR YR A o
245 HIEAE

FIFH 7300 plus SEEFZEE PCR X A 43 B 4R %o 45 31
AT B MR A CeAE R 0T . BRIR L2 R34k 6 OTAT
LRI R E RS

®1 AESIYPFMREF
Table 1 Standard primers and probe sequences for gPCR

P 751
U514 5°-AATAGCTCTAGCCGTACGCTAACT-3
gy TG4 5°-CAGGATAATGAATGTAATAAGGGCTG-3’
4t 5°(FAM®)-TGCCGGACATCTTCTAATCCACCTT-ECLIPSE-3’
Fi#514): 5°>-TGTAGCCCTAGCCGTGCGGCTAACC-3
o TSI 4 5°-TAGGATGATAAACGTAATAAGGGCTG-3’

4l 5°(FAM)-CGCCGGACACCTCCTAATACACCTC-ECLIPSE-3’

T FAM?, 6- R IR,
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3.1 PRSI

Wit SN/T 3730.4—2013 (B I B 43 A6 0 51 4
FERE X 6 3 P B2 hn 97 R ol S S AR DNA(FR 2) k758
B30 PCR &S SE 80 . B3R 2 FIIE 1 A WAL, R 1,
fif R 2, P 3 MGERA S IR F Y ik, JE Co
B350 13.82+0.05(&E A 1), 13.77+0.07(&E A 2)
14.34+0.27(8E 1 3)F0 13.78+0.08(&BE P 5), 7 L P41 & vh
FIR I 25 B R, ZEHIS 1~18 P i BA ek bl 2%
H CeEH 4510 29.79+1.95(H 5 1), 16.69+0.39(Hl i 2) .

25.77£0.41(H1 & 3). 15.4420.53(fh 5 4). 17.03+0.19(7H]
gh5) . 18.25£0.45(i & 7). 15.07x0.21(Hl & 8) .
14.62+0.46(H i 12).16.69+0.53 (] 5 13).15.02+0.52(7H]
b 14) . 13.88+0.22(fH &0 16). 17.89+0.31(iH &y 17)FI
15.98+0.68(Hill ity 18). R4 SN/T 3730.4—2013 H 45
FIGE, H COE <35 W HE Jy< Pk, RIVAG I 2 9 P4 i
5-(B LE), WeE®Epy 1. BP9 2, &Ep9 3. &Ep9 5. Hl&
O N M R 7 S 7 S 7 A 7
Wk 12, WAL 13, WL 140 HIAN 16, &L 17 FOH L
18 FH ARG I 2 90 5 B 43 o HE AR il 1R 1 B 3 it 2k
B34 A A 0 38 9P s 4 (B 1 C).

®2 HARNIARRENER

Table 2 Detection results of raw and processed meat

FE ity JA B DNA /(ng/L) Ao/ Pogo - aft
SN/T-B SN/T-
DY 1 425 1.88 13.82+0.05 0.00
DY 2 58.2 1.88 14.37£0.15 0.00
P 3 109.5 1.89 14.34+0.27 0.00
fif [N 4 923 1.86 0.00 13.93+0.04
Py 5 114.7 1.94 13.78+0.08 0.00
£ 6 104.0 1.86 0.00 13.90+0.08
Py 7 109.7 1.85 0.00 26.85+0.23
Py 8 100.4 1.85 0.00 28.39+0.39
P 9 127.7 1.82 0.00 19.72+0.78
il b 1 58.1 1.80 29.79+1.95 30.88+0.20
il i 2 91.8 1.90 16.69+0.39 29.71+1.59
il 3 15.8 1.77 25.77+0.41 0.00
il b 4 94.6 1.87 15.44+0.53 0.00
il b 5 106.6 1.83 17.030.19 33.35+0.36
il 6 90.6 1.87 0.00 15.06+0.17
il i 7 58.5 1.85 18.25+0.45 19.41£0.14
il i 8 61.8 1.88 15.07£0.21 31.1440.09
il 9 104.6 1.80 0.00 17.97+0.44
il 10 123.6 1.88 0.00 14.21+0.21
Hildh 11 124.4 1.87 0.00 14.36+0.15
il 12 124 1.89 14.62+0.46 0.00
il i 13 104.2 1.82 16.69+0.53 0.00
il 14 113.7 1.82 15.02+0.52 0.00
il 15 90.3 1.85 0.00 14.19+0.25
il dh 16 107.9 1.91 13.88+0.22 0.00
il dh 17 117.3 1.87 17.89+0.31 29.4042.17
il 18 103.2 1.8 15.98+0.68 0.00
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Fig.l Identification results of donkey and horse origin by (SN/T 3730.4-2013) and (SN/T 3730.4-2013) in fresh and processed donkey meat

3.2 SRR SKIE

FIF SN/T 3730.5—2013 H A4 T P50 B 4046 0 51 45
PRET X 97 Y B i L 50 A il (R 2)#EAT S50 PCR A5
W, KL RN 2 FIE 1 DA E, EEF 4, GE 6. fF
W7, R 8 FIEER 9 LAJelh 1y dildh 20 @il 5. gl
6. & 7. #l& 8. g 9. & 10, WIS 11, H& 15
FIdl S 17 B2 A4 S k2R, H Co N
13.93+0.04(f£ A 4), 13.90+0.08(f£ A 6). 26.85+0.23(f A
7). 28.39+0.39(fE P 8). 19.72+0.78(fE A 9). 30.88+0.20(}H
gD L 2971159 K 2) . 33.35+0.36( il f5) .
15.06+0.17(fHl /i 6). 19.41+0.14(HI i 7). 31.14+0.09¢H]
8). 17.97+0.44(fH 5 9).14.21+0.21(fh i 10). 14.36+0.15(7H]
B 11). 14.19£0.25(Hk1 & 15), 29.40+2.17(H1 % 17). i
SN/T 3730.5—2013 Hh Y45 A, H Ct <35 BT HE N
SRR, BRI E B PR Ay, R B RAR A rh R B

PRy o AR IR MBI et 8, RIS A6 I 2] 2
TR (B 1 B),

4 FR5itie

ARSI R ] TagMan SERF2E% PCR #i R, 7E6EY A K
I S AT SRR I . B P UIN T TagMan
WRER, (5RO 54 FrEER R TH W PCR, Jf HLAEE
PRS- TR, AR T FEL kL FE R PCR P A IR
15, AR T R B[R], o 3 R G T R R e
PSR . SR ARM g, HA P SR, s
SR RO S

A W5 b el i B AT A7k kR E (SNUT
3730.4—2013 F1 SN/T 3730.5—2013 )60 &£ P K fin 1.5
PRIl i o A P TR e R S R A Ay, SR R — 2R L) b
7 ih IR E A S AR A —E(E 2). Hid 44.44% R4 LY
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Fig.2 The detection result of fresh and processed donkey meat
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