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Validation results and analysis for qualitative detection of horse-derive
components in food
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(Chengdu Testing Institute of Food and Drug Control, Chengudu 610100, China)

ABSTRACT: Objective To improve the accuracy of qualitative detection ability of horse-derive components in
food and the professional technical level of the detection personnel, and enhance the competitiveness of the
laboratory. Methods The DNA extraction quality was analyzed by cyclic threshold for amplification of eukaryotic
gene 18S rRNA obtained by nucleic acid protein instrumental analysis and simplex real-time fluorescence PCR. After
optimizing the primers and probe concentration and analyzing the detection limit of the amplification system in
SN/T3730.5-2013 Identification of domestic animal ingredient in food and feed-Part5: Detection of horse
ingredient-Real-time PCR method, the optimized amplification system was used to detected the samples. The samples
were also detected according to the requirements of SB/T 10923-2012 Identification of animal derived materials in
meat and meat products. Finally, the results of the 2 standards were compared. Results The quality of the extracted
DNA met the standard requirements. The optimized primer probe concentration of SN/T 3730.5-2013 could
effectively amplify positive samples. The detection limit was 0.1%. It can effectively detect horse derived

components. The horse derived components were not detected in 20-M805 and 20-Q719 samples by two methods.
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Conclusion The ability verification is satisfied. Evaluation of DNA extraction quality, optimization and selection of

primer and probe concentration in reaction system, mutual verification of results of different detection methods and

quality control of experiments are all important factors affecting the results of proficiency test.

KEY WORDS: horse derived materials; real-time fluorescence PCR; qualitative detection; capability verification
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PR AT LGP, 2013 4RI ¥4 R 2 & i T AN 7
A RE L JE AR, 23R R A B R AR
I3 0 2017 4EZE YN A8 TG BHAERAR (W PR rh o B 10% 194
WEERM S A SRR T D ICFER IR0 7 mT BE AR FHAS
FIFE LAY, Wroers 2 (2 poRs ) mi ol & 5 &%
MELLORRE . DRI, s b R A A R B B A AL
SRENX. Bl 4 FAYKNE AR C R E NSNS R RE
AL 1) Sl D5 T 68 7 AR U, AR, R M,
A E T ARG B e B0 ST R R & R
e WK B AR TR 2L, EEE PCR KHAT A
Ko AR FE DAL P80 22 SRS 1, R
PCR S W 438 1 531 e B A 0 60 540 0 T o oA 1
AHEE PCR HiAR, KAEMIERE EAYSZHIZEE PCR, M
HRER ZE, R LR SN, AR
[vi] B A6 00 Lo PR 28 B 43, 38 AT LG 0 45 1% PR 28 B 43 7 it
He g1,

H ] G 56 A 328 Bk 2 0F 5% e I X B4 rp O 2 4R v
AAGTEE B AW 2 B A IART B RE T R TF SR (IR, TR A%
Y bn AE SR 32 MR AE IR R, I 20 i 2% Sk
AR U0 RSB 3 T 2020 S0 T vh A I K R
ZERESE BEMA PR O 48U ACAS-PTI48, &4 .
oo Hh L R R S BE T IIE o AR YR AR ) 56 UEAE A
TR R4, BT IE SN/T 3730.5-2013 €605 K& 1A
bR L S SRR RS IR S W TR R S
¢ % PCR B2 ) U2V SB/T 10923-2012 € A 5 Bl 5 eh
SR E LA I 5 SE I 26 PCR % ) TPIRERE kA T
el FSE . T SN/T 3730.5-2013 5 B 78 F AR MR
W FE b, B o S R ZR PR S R AR, RRER
B3 PHME DNA A 8 XHZ AR EY 6 1K 2 09 5| D B4
W UEAT UL Ak, T FHAC AR i 4 38 R 22 % B 2R 15 A
D30T 30 1 3 vk BE 0 06 I 25 W i A AR SR 5 1 4G T A
T1 KR ZE HR, DT A S G 0 S 08 5 0 RE D FOK O, 42
o FL A I AE ) o

2 MHERE

2.1 MR
2.1.1 M

FEIEE S 205 R 20-M805 1 20-Q719, PABEIRFEM
HA 10 g, BHENSEZAAE, HEES RIEARIN 5 R 5
KrRE Rl R T BE s AL o P X RE R i 78 Fp R AS B AS e Rl
WFFEBENE S o BRI X HECA 7T 7 W S 1) S PR RE 5t o
2,12 BEBKF

CFX-96 Real time PCR Y (2 EH A Fl); 5424R &3
R EREDHLE E R /R BHE 24wl ); ME204E HL K-
(HFRF - FE R 2088 A BRA F]); 501S fHEKEHI(E
VR BRI AR AR ); P330 AR AR X (T Implen 24 1),

DNA $2 a5 & (72 E QIAGEN 24 ));18S rRNA F15
3t 3 X554 KA ) FAM(6-carboxy-fluorescein) e Y4
#, 42 B8 SN/T3730.3-2013 £ 5 Sl b 0L & 2 5 A i
SRR A 3 VMBS R SRS PCR 7
SN/T 3730.5-2013 . SB/T 10923-2012 $24L (05 M F 515 &,
AR T AR T AR W A R FI A B
22 SR
22.1 AL DNA #3RIRA LA A4 18S tRNA K H 49
]

A3 A BRFIUARE &, %IRRT & 25 mg WBEET 2 mL
BT, ] QIAGEN $2BUR 7 & 48 BUEE &b 3 [N 4
DNA. {fi FIAZERE 1L #S % DNA ¥ B Rl i g4 7460,
I S22 6 PCR %R 5L 18S rRNA JERPEF A . Fi
HE SN/T 3730.3-2013M I g 5| Mg ANEREL, MR BR 1% B
MK ZR N KR ZEMK 9 uL, 2xpremix 12.5 uL, 5|4
(10 umol/L)#% 0.5 uL, #R%F(10 umol/L)0.5 pL Fl 95 ng/uL
R 2 pl. W IRAWAE CFX-96 Real time PCR X H #EF T
P84, V544 95 °C FiZEPE 2 min, 95 °C 15's, 60 °C iR
KAEA 40 s, 4T 45 DMEIRY B, EAZEY) 18S rRNA &
R B 5 | 4 LR 1,

222 AR SN/T 3730.5-2013 *F Iy SRk s 2 69 4

1) SN/T 3730.5-2013 oA Z 4630

FiZB SN/T 3730.5-2013 H ()5 | Py AR &t S B A
i DNA 4 TR o AR A 2ok B R VAR R R KB ZE IR K
7.5 pL, 2xpremix 12.5 pL, 5|#J(10 nmol/L)4% 1 pL, %t
(10 nmol/L)1 uL 1 95 ng/uL #iky 2 pL. S IRAWAE
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CFX-96 Real time PCR {{ HHE4TH 18, R &%/ 94 °C
WA 1 min, 94 °C 28 34 s, 60 °C 1B K ZEff 45 s, 60 °C
WedE DS, T 40 ANMEIRY HE . BIMIRE L 2.

F= 1 E#&EY 18S rRNA EFE 549185 F51

Table 1 Primer and probe sequences of eukaryotes
18S rRNA gene

EA SIMHRE FH1(5—3")
TCT GCC CTA TCA ACT TTC GAT
GGTA
AAT TTG CGC GCC TGC TGC CTIT
CCTT
FAM-CCG TTT CTC AGG CTC CCT
CTC CGG AAT CGA ACC -TAMRA

18S rRNA-F(iF 15 #)
18S rRNA-R(J [ 5 | #)

18S rRNA-P(#R%1)

®2 DiRMEERBSHRE FIISN/T 3730.5-2013)
Table 2 Primer and probe sequenceof Equine gene
(SN/T 3730.5-2013)

AR SIMEE FH1(5°—3)
H-FIEMEZI#¥) TGT AGC CCT AGC CGT GCG GCT AACC

T-RUZMEIY)) TAG GAT GAT AAA CGT AAT AAG GGC TG

FAM-CGC CGG ACA CCT CCT AAT ACA
4_P ZAY
“-PARE) CCTC-ECLIPSE

2) SN/T 3730.5-2013 AR & H 5 | e R EE 1L

FEE MBI YRET M AT 7E PCR S RASIE B A2k
fE S ML g1 i 22 . F QIAGEN 35 £ SRR BH A4 %o 1

Th) DNA XA 1A 22 045 | R4 vk BE 3264 140 BE 15 5

fvk: ZAEE N 10, 1.0, 0.5, 0.1 pmol/L. ¥ S MIA
FoH: KIFEZEIEIK 7.5 pL, 2xpremix 12.5 pL, 5#)4% 1 uL,
BREF 1 pL FIBEAR 2 uL. SR A AE CFX-96 Real time
PCRANHHEATY 14, [ Ry 45140 : 94 °C HAE 1 1 min, 94 °C
5P 34 s, 60 °C 1B KIEAH 45 s, HEAT 40 MFEFRY 112,

3) MRS A Z A s R

HOH 5 RS AL G PR R IGO0, XA s R T A
B PEE D EEA L 1% 0.1% 2 DKFEAB AT AL,
FAVRANG, RBUEEAE DNA AE i s Ak ALk
FXF PR KT i BRAGHI

4) FAORAGH SN A ZR X it BEA T ARG

FERRDUAIPRET 5 1 DU EE, XA 5k 20-M805 Fi1 20-Q719
i) DNA #7450
2.2.3 AR SB/T 10923-2012 35 2 Rk s, 544 4]

AL S DNA #2868 SB/T 10923-2012 FRAS S [ M1 FIE
B, MIEERRERNAKRN: KEZEBK 2.8 uL,
2xpremix 10 pL, 514(900 nmol/L)4%% 2 pL, #4250 nmol/L)
2 pL FIBEAR 1.2 pLo W IEA W TE CFX-96 Real time PCR
XA T3, RO 4R 50 °C 2 min, 95 °C AR
10 min, 95 °CZE 1k 15 s, 60 °C i K FEfH 1 min, 60 °C £ %
S, HEFT 40 MEAY YGRS [ HRE WL 3.

#z3 SDIREMEENSIYRE FHI(SB/T 10923-2012)
Table 3 Primer and probe sequences of Equine gene
(SB/T 10923-2012)

R SIWIARE FA1(5°—37)
_FQEM5¥) CCA ATG CGT ATT CTGACTCTT AGTG

OR(ZIM5%) CGA TAA TTA CGT ATG GGT GTT CC

FAM-CTG ACA CTA ACA TGA ATC GGC
L_ PR
“-PARED GGA CAGC-TAMRA

224 H¥IEARTEIEH
B —HAG I 3 AR VB AT B | BN IE | R AR TR
25 X HERT PCR 47 35150700 28 1o HR o BH % HR (s 4R T
ThPy DNA R . A9 18S rRNA K R4S fr) B 44 %ot
B R DNA G Tl ol 2R ) I97 44 xef Hfe FH # PA
DNA. BRI [, RIFEAZ IR HE B # Hp ORI &
M)2s 48 . 15 PCR & 87 2 A0 B, RVAED IR Rk
B A XA DNA B, DLRFREZKCRAE, HFAm
PCR {54, BAFEMM 2 MEALMEE 1. RIS iniE
BUR, XA BELE SR TR .

3 HRES

3.1 DNA BV RE T

QIAGEN DNA 2 B & #2 B DNA ¥ 1R £ % R 2
A BRI 20 Ak B, YRR B 42K . LS
% SN/T 3730.3-2013 W EAZAY NS IRFEN 18S rRNA I
A, 18S rRNA H& 7 B0 A Y A 5 3 AN i Hh F o 22 8 1 3k
E, AIIPALERICY) DNA RIS A2 AR AE Btk o B
it 18S rRNA J# JEARAEZDR Ct {H<30.0, Ct A5 19.33,
RGN 3o R s o 4 B X B, B o) B B S % R
il AR EZIR o X DNA MR BEE 4l BF (R FI %t 18S TRNA
FED RN, A IE UEHEER A9 DNA i /& PCR § 2R
3.2 ¥R SN/T 3730.5-2013 #0545 R
3.2.1 SN/T 3730.5-2013 AFfE4R R AG M 42 R

HE L Ar L, T AR S I R B AR, T HE
WRAAF TG, B A TE 4 P IS5 RICHIELZR, B
PEXT IR 1 25 T TEAK .

Amplification

0 10 20 30 40
%L
Bl 1 SN/T 3730.5-2013 ARifEMR 4GS,
Fig.1 Detection results of standard system SN/T 3730.5-2013
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322 BEAR R P 5| hIRAT IR A AL

ANV BE 0 5 | D HR AT 119 s oy A R L 1A 235 51 oy (&1 2 W)
FH, SIWREH MR 10 pmol/L BAYEXT B8 DNA #9418 i<k
TG, 2IYHRE A 0.1 pmol/L FHYE DNA Jo4™ 4 ih
2. 5IWHREFE 1 umol/L A1 0.5 umol/L 44 il £ #R AR it
R, 254 COE RN 1S M Ze iy SR DL B & HH 2 ' (8
Gl KA JEN, G 5 D HRET I AR BE R4 1 pmol/L.

9000 Amplification
8000
7000
Y 6000
= 5000
R 4000
#3000
%888 1.3 umol/L
0 j——— r——
0 10 20 30 40

RIEEZ 43

10 umol/L /l
V4

1 umol/L

2 ASIE R BE A S | R AR 45
Fig.2 Detection results of different concentrations of primers and
probe

323 KBk
MRIBFRIERIE, Ct (H<35.0, WI)E k6 S BHrE. M
B3 AT LLE S, XA A 1%F 0.1% 2 MKFER T A, Ct
fH¥<35, ¥REHERFIRT, ML, BNk R 5| PR ek
Bk, ok RS 0.1%.

Amplification
/

/4

1500

T
=
g

(B
3 ol 2 A BR 2 2R

Fig.3 The detection limit results of optimized system

3.2.4  HACE) T ApIRAT IR EAE A £ R

e AR AL 09 51 W BR & 2, X AR & 20-MB0S F
20-Q719 DNA #4732 PCR 973, Hhfb e A & I
e 4, BF RN GG FE 8 R B A Ao e I s 1 A BH
PEXT R, BRI IR R 23 0] BE 4 R R K
3.3 434k SB/T 10923-2012 #M4E R

F i 20-M805 1 20-Q719 ¥ H SB/T 10923-2012 &1
F L PR PR B R Y 5 1) DR AT PCR 38, A 45 5 [
P o AR e R R A 4 TR A PR X R, R IR R s
Xof BRI R AR E K o

%= 4 PCRRRMNIFE

Table 4 System parameters of PCR reaction

A5 JFEAARF/UL
2xpremix 12.5
75 1491(1 pmol/L) 1.0
TS I#I(1 pmol/L) 1.0
BREF( umol/L) 1.0
Tt 2.0
7K 7.5

4 g5t

R r ] A 560 A6y 328 B 2 BIF 5 e DU A7 v 2 A 1)
IR BE JT S UE A 45 R B85 R, #Edh 20-M805 il 20-Q719
BT I IS S T Tl B R . IF RSB B A HRRE T
CPEPE LA I S, LR E R — T EE .

eI DNA 2GS R, EIRAIFES S Buffer 0
TR, SRR UEAE S R T4 B, 107 26 IR e Jr =RIR AT,
G N A BRI AR i R 7 T A 0 A R B 5 A B
DNA Fr B Wi s mi 5 S2 4 BE 25 58, SREUIE 4] DNA )5,
AIFAGEEEL DNA BB, BT AR 2 A SR U
DNA ¥ R al B AT S HIW S, B2 & s 2R
BSR, AT DL XRE S 18S rRNA L4 14 B9 B (i
HEATHINT, BRIAE S AEAE DNA $RBGT R b R CKHRER
M35 DNA o BEWTR M2 f5 2209 PCR ¥ H4IR 1, 7¢
PCR 7 SR, A —FHASHIN 15 43 51k Bk X B, B
Xof B R TR RIS PN BEHT PCR 7 3538700 25 (I X IR . LAt
FIRTAEFEBGLFR AN PCR SN A R A e il ol AR 2 A A7 AR
VBT YL R B 4 AT 1R

TESCI ki b, e 2 ROl kR S 4k SRR A
HBGTE . AR FARME 1 AT S0 45 0UA R B g, B
TR B 5 R B P SR A 1R, R
PRE T vk B A BB S8 J) o X R Z 8L PCR R,
0.5 pmol/L BGi& ML, LETRET 51900 Hk B A FRAR AT,
AJ7E 0.3~1.0 pmol/L 2 [ FF 4%, FFAfiAHAG: i BRI

LXK RE T IRAIE, B TR B AR RE S, X
(e A 43 A AL BERE g, JFRE T RE ) SR 1 S, ARk
Ao ARG G U AV (388 5, B s AS I ATLAG R 15 0, 4 s
BURF B PO R AR B AT

SE Mk
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