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Abstract: This experiment established a relative quantitative detection method for bovine derived
components in milk powder based on Real time PCR. The specificity, sensitivity, and stability of
cattle-specific primers and probes were tested. By simulating mixed samples of cow’s milk powder and

horse’s milk powder with different concentrations, linear fitting was performed based on the functional
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relationship of their ACt values, and a standard curve was drawn to establish a relative quantitative

detection of bovine derived components in milk powder. The results showed that the minimum detection limit of

this method was 0.000 01 mg/mL. The recovery rate was 91.11%~119.2%, with an inter group coefficient of

variation of =<0.58% and an intra group coefficient of variation of <1.44%. This method is suitable for

detecting the adulteration of bovine derived components and content in milk powder in terms of specificity

and stability.

K ey words: milk powder; horse milk powder; real time PCR; adulteration detection
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Tablel Specific and universal primer sequences

54 5-3

T 5y prkt

4 GCCATATACTCTCCTTGGTGACA GTAGGCTTGGGAATAAGTACGA

FAM- CAATCCAGAACTGACACCAAC-TAMRA
FAM-CCGTTTCTCAGGCTCCCTCTCCGGAAT

18S rDNA TCTGCCCTATCAACTTTCGATGGTA AATTTGCGCGCCTGCTGCCTTCCTT

CGAAC-TAMRA

1.3.3  SCHF% )t PCR ¥

SO PCR § M 95 CHAEYE,
15 min; 95 °C, 15s, 60 °C, 1 min, 40 MEH.
PR R I 2,

*2 EE¥E PCRIIBHER
Table2 Real timefluorescence PCR amplification sysem  pL

SR B AR R 25
Super Real premix 12.5
E518 0.75
eIk 0.75
TRET 0.5
DNA 2
ddH,0 8.5

1.3.4 R s A
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NG — v B, AR R FPES 1) 5 18S DNA
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BRI X R AR I 4 14 5 T 5 1 2 T i B R ) DB
Sk S5 S | Y 0 R e
1.3.5  RAgcH:Am

PRI 2E JE N 4 DNA BEA HEAT 10 {546
Pk, M 7 0.01, 0.005. 0.001, 0.000 1,
0.000 01, 0.000 001, 0.000 000 1 mg/mL. LA
YRR I AR JE N 4] DNA Oy AR, JOR XL
ZEAK R BAERT IR, AT Y 1 . RIS SRR
Ct {1 F W Re - 5 1 00 10 S AE AR o
1.3.6  AHX At of 2 i ar
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Fig.1 Amplification curve of bovine specific primer validation
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Fig.2 Amplification curve of 18S universal primer validation

22 Sl REHERN

JEHL 0.01. 0.005, 0.001, 0.000 1. 0.000 01,
0.000 001, 0.000 000 1 mg/mL 7 /> & 6 & 1y 4
SLZH DNA 1R, 4T RBUEY A0,
ZRINEL 3 Fros, BRI EE  0.000 001 mg/mL
B, AXTTFICEZEK, R tEg | YA Ry
Whgk, 2B N 0.000 000 1 mg/mL Hf,
TR K R 5 5 ) Te I . 4 1 it 4 X ]
PR 0 W 3% 5 0 Y g AR RS DU AR ARk BE
0.000 001 mg/mL .,
2.3 tEXTERAE &R E L

A HBNR A W 5 SR EEA, 1T
SERF G E BRI, RIZE RN 3 PR, A
AL AFUB AR E AR 2, R4 FB BT i
ALt logl0 fEIE A KR, ACt (EVE ML AR
A hrEMZ, MK 4 PR, LrEpEFEA
y=—2.874 6x+1.089 3 ( R=0.976 1),

PRk
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Fig.3 Sensitivity detection of bovine specific primers

#x3 AERBIGFIAH Ct EACtERNER
Table3 Test resultsof Ct and A Ct values of
different proportions of milk powder

3L Bkt C i
Vo ACt{H
T % 4 18S rDNA
0 35.00 25.04+0.05 9.96+0.05
10 28.45+0.11  24.610.02 3.8440.09

20 273140.07  24.18%0.07  3.13+0.00
40 25.87+0.06  23.38+0.13 2.49+0.07
60 24.68+0.11  22.97+0.16 1.7140.05
80 23.73£0.05  22.27+0.06 1.46+0.01
100 223740.04  21.52+0.10  0.85+0.07
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135

-o 13.0
o 125 8
y=—2.874 6x+1.089 3 120

R=0.976 1 9.

g, LS
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lg(FF R E 4 H)
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Fig.4 Standard curves of milk powder with
different mass percentages
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45%. 65%. 95%MIIRGHEA iR, #AT7¢00
POREAGI, K LE RN 4 FTR, RIS R Y
A CEACAFEX & A i 2k y=—2.874 6x+1.089
3, WRILAZUM RS R, KPR 91.11%~
119.2% 0], SEEE5 R BoRfF &5 iEk, BA
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Table4 Test results of mixed milk powder

TR /% F i BREE (CV) /% 18SIDNACt{H ZBRERK (CV) /% ACH{E I EEE/% mi3/%
5 29.60+0.05 0.16 24.99+0.02 0.06 4.61£-0.03 5.96 119.20
15 27.87+0.03 0.09 24.62+0.06 0.25 3.24+0.04 17.81 118.73
45 25.78+0.04 0.17 23.5840.03 0.11 2.20+-0.02 41.00 91.11
65 24.31+0.08 0.34 22.66+0.10 0.43 1.65+0.01 63.82 98.18
95 22.90+0.02 0.09 21.74£0.07 0.32 1.1740.05 93.99 98.94
25 w7 ERE TG EAEMESK, Z5RWE 5 P, AR A<
HAEAS SCHE S IR E T, BEIRT =4 0.59%, AANAER RS 1.44%. RP\ZITRIIL

WeJE DNA, XA IRIES 14073 5801 41 18] 55 20 9 1Y

TP AT

®5 HAAKRABNESERRIEER
Table5 Resultsof intragroup and inter group repeatability verification

DNA ¥ J#/(ng/uL) 1 2 3 N CtfH ZHH) CtfH HNCV/%  HIE CV/%

25.46 25.34 24.86 25.22+0.32 1.26

10 2531 25.37 25.35 25.34 £0.03 25.32+0.15 0.12 0.59
25.45 25.49 25.29 25.4140.11 0.42
27.74 27.85 27.72 27.77+0.07 0.25

5 27.73 27.71 27.80 27.75 +0.05 27.73+0.07 0.17 0.25
27.53 27.64 27.88 27.68+-0.18 0.65
28.88 29.13 29.56 29.19+0.34 1.18

1 29.56 29.78 29.46 29.60+-0.16 29.42+0.13 0.55 0.45
29.66 28.98 29.76 29.47+0.04 1.44

3 Wit
SE Tk :

ARG A LB DO mBAR, LU R ZhL
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i KSR 24 0.000 001 mg/mL, ] g 3 7
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