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Abstract

A real-time fluorescence quantitative PCR method was established for the determination of bovine
and sheep origin in donkey milk. The mixed milk samples of cow milk and donkey milk, goat milk
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and donkey milk were prepared by adding cow milk and goat milk into donkey milk at the propor-
tions of 0.05%, 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 0.6%, 0.7%, 0.8%, 0.9% and 1.0% (V/V), respective-
ly. DNA was extracted and detected by real-time fluorescence quantitative PCR. The results showed
that donkey milk adulterated with cow’s milk and goat’s milk could be identified and the detection
limits were 0.3% and 0.1%, respectively. This method has high throughput, high sensitivity and
good specificity, realizing the rapid and accurate determination of bovine and sheep derived com-
ponents in donkey milk. It had great significance for ensuring the security of related products.
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B ARV AT By, AT LA L I T SR S A WG I, e Hek 3L A L)t 0 75 SR A 32
P AR ) T A, A TSR — e m A R T PR RN RS A, BE AR, A
WYIRAgEE RS REE, SR 1.7: 1, EELFAN 516 5, AR CHFELFAMN 475 5 A
HEAGEIFLR 50%. EEMEELS, PARR MALBAEIR[1] (2], B TPA=RD,
HEPRECZ A EFRR0. B, Yok, . BERGL. WA, FraE, Hrar 2
MY ER R, KA B i T A A AR L . TR R BRI AT 5, —SeANE
FEMR S Ah TIRECE £ R, R IR AL e R A, EFL. K FIRIE AL AR AR D R
Ao XIS AE AT NAMBIRE T I T 0 AERL S, G I 2 51k 7 5 0 e R A, 0, ZRELI a-S1
Mk AN B FLERER e B T e i)

PR MB RS A, HERR TSRS WSR3 5754, BT (T 4 /e it 5
AR[4] [5]~ BT EFAR[6] [7]. BEBCARZEHIARS] HIK[9] [10]s BEREILIR[11]. SRl - BB S H A
[12] [13]LA RSB 25 PCR Rl AR 5545 B kbk 2 1O 78 . i3 bl 2 I ZL 1 i &l 1 il e R (1 4
B, XN TACER AT RE AR T AW RIRRE M, AT A SRR I AR R BT e AL . I L
(R DR 840 PR 2 SR AEAL, DR 0 3 6 7792 S50 i 3 v im Lot i 830 R A e v PR ARG DU 2 LU IR o o R
T BB RN, IAZER NS S22 PCR AR 7 vE M & 1 AR #[14]. — 22 # 18 PCR HiR B4
DA T 2E 2L i oy > B A FLs A [15] [16] [17].

RIS ) I AL P S AN R AR S A SRR, $RI DNA, SRASRm %t & PCR V4 [RII
SRS AF . EAAT SR, ST — PP S 5 i PCROEPUE ARSI AL 122 2E SRy
HOF ORI DRFS

2. RIS
2.1. HRLSRH

FOEE: BPRL, RBTRTR B AR A w34 AL, W F3l, i
F#iX7): Dneasy mericon EYZIARDUAA G, IIAMWEB(EEARAF; 4. FEF 4 DNA
R &, EHEAYHEARAEE)ARAF
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2.2. FENEF

7500 Fast Real Time System PCR, Applied Biosystems A #]; s A+ (10 pL+ 20 pL. 100 pL. 200
pL. 1000 uL), 7% Eppendorf A ],

2.3. 3k

2.3.1. HEXHIE

Il R FEFNEENR S, HAERL FIAEL 0.05%. 0.1%. 0.2%. 0.3%. 0.4%. 0.5%-
0.6%-+ 0.7%-~ 0.8%- 0.9%FH 1.0% (v/v)FIEL@IAINBEsZLrh, Sl FUAIP AL FA M AR A AU
il o
2.3.2. ¥ DNA BIHEL

I 2 mL FE 50T 50 mL &0 8, N 10 mL & SR g riiorn 25 L 8 H B K S, 1R, 78 60°C
TNEIEEFFE 30 min, EVK EAEIEEE, 12,000 r/min 20 5 min. B 700 uL {EWE S 500 uL & A5 2
mL B0 A, JE2AT, 12,000 r/min #5015 mine B 350 pL _EJE/KAHE S 350 L Z2947K PB () 2 mL
RO, TRIERA . FREEIE T 2 mL SCERE DU g+, 12,000 r/min &0 1 min, £
ZHIAR . #4500 pL et AW2 A BRE e A 4, 12,000 t/min &0 1 min, FFEFREMWAA. E
SERHRES, FETE 12,000 r/min FEXEC 1 min PLFEAE, K QIAquick FEF5HEFEFE 4 2 mL .08,
B WASKE 150 L 20 EB HE:# 2] QlAquick B I, Z iR F#¥H 1 min, 12,000 r/min &> 1 min PA
el o BEAFE S 7 i 3 4T

2.3.3. FREHHRIE
WEHRICILZE 1o

Table 1. Multiplex real-time quantitative PCR probe labeling
1. ZEIMHOLE R PCR R EHRC

Target Reporter Quencher
Bovine FAM Eclipse
Probe Mix Ovine ROX Eclipse
Internal Control HEX Eclipse

2.3.4.PCR RNk REE
% B SN 99 B PCR RS R E L& 2.

Table 2. Multiplex real-time quantitative PCR reaction system (Total volume 25 pL)
F 2. ZHEIMUIEE T PCR R BAR R(EAF 25 uL)

vl =
2X Premix for Ovine and Bovine 12.5 uL
Primer Mix for Ovine and Bovine jgns
Probe Mix for Ovine and Bovine jgne

Ffbh DNA™ 1L
dH,0 #HFEE 25 uL

*INegative Control NI, ] dH,O #4LKE:5 DNA; Positive Control X i, FH Control DNA for Ovine and Bovine
P AUHE i DNA.
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2.3.5.PCR R4
A . 95°C, 10 70, IR 1 9k: ABME: 95°C, S, &R 40 k; iB-K: 60°C, 30 #>, fEFF 40 IX.

2.3.6. ZER¥E

Negative Control SE4 FAM\ROX %615 5 At tH, HEX % 645 5 £ th H. Positive Control 554 FAM.
ROX. HEX ZOGE S, 48R IEH . SLhrktih AR HEX B 52 A, HEH FAM %ufE
SH, H CrfE <35, WA AEH SRR W CrH > 35, WM ANAEE SRS REH
ROX MM SR, H CrfH <35, WAEAETEFEMERS: R Cofd > 35, WHAAE A LI
&5
3. ZBREH
3.1. IPE PB4 2L A SERTIRSE PCR RIS R

% 3 AR BRSSO PCR 45 SR R, BEEAFAS R SHTIE, B G HZE
W, CrENT 21.37~38.25 Z0il; L4A & & SV NTET 0.3%, Crfi <35, MARKHAE
VEVERCY . AR E R S N E(vv) 0.8%K, CrEBIERMEAC. Seas Ry, S FEFL AT HOR T
2T 03%BNEP AN, HEEET S 5t PCR SRAFIVER &5 5, 353 4- TR 2 S22 % PCR
AR A IS i A H PR P IA 3 0.3%

Table 3. Real-time fluorescence PCR results of simulated mixed samples of bovine origin components

R 3. AR R YR A R i SEIN 5Ot PCR 45

= Cr 18
A3 ()% CrF¥ME
1 2 3
0.05 38.89 37.65 38.21 38.25
0.1 35.77 36.85 36.53 36.38
0.2 35.85 36.86 36.34 36.35
0.3 35.63 36.19 36.02 35.95
0.4 33.62 35.49 34.27 34.46
0.5 34.01 33.58 33.51 33.70
0.6 32.6 32.97 32.76 32.78
0.7 32.81 32.54 32.68 32.68
0.8 21.64 21.92 21.54 21.70
0.9 21.45 21.67 21.69 21.60
1.0 21.38 21.64 21.08 21.37

3.2. BPRLPBAERRISERTEN PCR MiRIEER

# 4 FE RN R A SR S 3O PCR 45 SR ok, BEE AR SHTE, B G HZE
WK, CrENT 21.39~35.60 2 [8]; ZEA &8 Sy NFET 0.1%, CrfE <35, MR HE
VEPERLSY . SEREE BT, LEAUBIRSERTET 0.1% B NP PE, ¥aeiEd serf 5 PCR
SAFBAPERS 455, U0 B SF PR PR R A3 S 5t PCR 4 S AR ot A4S, tH BR AT IA F 0.1%.
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Table 4. Real-time fluorescence PCR results of simulated mixed samples of sheep derived components

R 4. FUEVE R BHYIR A R b SEIN 52Ot PCR 45

L35 H(vv)% & Cr P
1 2 3

0.05 36.12 35.01 35.67 35.60
0.1 34.12 35.12 34.86 34.70
0.2 32.13 32.49 3325 32.62
0.3 30.54 30.47 3113 3071
0.4 2929 30.14 30.08 29.84
0.5 2861 2891 2934 28.95
0.6 2729 27.09 28.13 2750
0.7 25.95 26.54 26.82 26.44
0.8 23.04 2351 23.99 2351
0.9 2233 257 22.40 243
1.0 2127 2139 2150 2139

4. &5t

AR PCRAEX YA B4R FAMAT V€, REAN CrEEB AL, FAS R

I REAR, FPAlh B2, FIRMSER 26 PCR AR 225 WTIL 0.3%. 0.1%. BEJ7 % REW PRd HER
FIxt gL B AL LT RN, D9 FL ] S BRI A AT DA R 2 A M BRI 1R 0
ARECFE, WHES) T I 5 52 B PCRAS A AE B it Ry T A2 7L ] it A5 £ 52 P 7

SE

(1]

[10]

(11]

Salimei, E., Coppola, R., Fantuz, F., et al. (2002) Composition and Characteristics of Ass Milk, a San Infant Food. Pro-
ceedings of the 4th Congress: New Findings in Equine Practice, Campobasso, 11-13 July 2002, 81-88.

Guo, H.Y., Pang, K., Zhang, X.Y., et al. (2007) Composition, Physiochemical Properties, Nitrogen Fraction Distribution,
and Aminoacidprofile of Donkey Milk. Journal of Dairy Science, 90, 1635-1643.
https://doi.org/10.3168/jds.2006-600

FEY], ERME DR IUME BB T HIR B EE, 2005(1): 42-43.

Seh, HESE. HTmastiln a R ws g Mm% 542 5 BRI &Ik, 2019, 40(8):
188-191.

25, AL AAMCIE R ARTE R B IS RS I A 387 65 P A I mP 7 2 A 75 [D]: [ 244 18 30, JBiBH: FEAbR Ak
BHE KA, 2010.

12, AW, /W, 5 REBETESANEDFIFTBAL]L. 85 REETL, 2015, 41(4): 165-168.

TN, B RN E ARBERR 2 AR S SEIR A FD]: [t 2001830, BRE: PR AR K
22017,

EAEER, Tk, FREE, 5. BB kSR A sl B mmt it . E R, 2012(123): 46-49.

KR, PESB, mvkE, 2 BE EREEIPERE A S 2NE XS EIEN T H N 8hE5REET,
2005, 31(1): 130-132.

B FyA-EAR H3, Wi, JRI3E-BTE 5 1. SDS-PAGE  FEIKAE %50 4= 215 05 1037 SER A L b i B R[], 222
LANVRL, 2016, 44(23): 99-102.

AR, A R AL PR A2 2 50 A= W8 B P2 )], Bl 2242 311, 2018(10): 93-94.

DOI: 10.12677/hjfns.2022.112014 117 5 E R


https://doi.org/10.12677/hjfns.2022.112014
https://doi.org/10.3168/jds.2006-600

B
3
Ik
a8

[12] Js#e, TRW, SR8, 55 8 s 800 1% - T g - AT )55 A 4 22 BoR i 2R 705 2E 7L 2 S ).
B2 A R AETR, 2020, 11(7): 2075-2083.

[13] 2NN, 5548, &AAW, 5. B T8 S oo G- U0 ZorT 55 556 AT I IR] 5T i 16 A v 0 2R 90 TS 4% b A4 R 4 51 7]
BURTIBG BE 2, 2016, 43(23): 4354-4357+4377.

[14]  BRMcss. 7S 5 IR S| P 2 B SN 520 PCR AL VAR AL [D]: (AL 22 frie 3], T R E TR, 2016.

[15] Lopez-Calleja, 1., Gonzalez, 1., Fajardo, V., ef al. (2007) Real-Time Taqman PCR for Quantitative Detection of Cows’
Milk in Ewes’ Milk Mixtures. International Dairy Journal, 17, 729-736. https://doi.org/10.1016/j.idairyj.2006.09.005

[16] Kotowicz, M., Adamczyk, E. and Bania, J. (2007) Application of Aduplex-PCR for Detection of Cows’ Milk in Goats’
Milk. Annals of Agricultural & Environmental Medicine, 14, 215-218.

[17] JEPHPH, 3KZEFE, XUHEHL, 5. —POAEG PRl 4= g AR &2 oy 2 S 58 E i PCR JTEEMESZ]. iR
felb L2, 2016, 48(6): 118-123.

DOI: 10.12677/hjfns.2022.112014 118 5 E R


https://doi.org/10.12677/hjfns.2022.112014
https://doi.org/10.1016/j.idairyj.2006.09.005

	实时荧光定量PCR法鉴别驴乳中的牛乳、羊乳成分
	摘  要
	关键词
	Identification of Bovine and Goat Milk Components in Donkey Milk by Real-Time Fluorescence Quantitative PCR
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 材料与试剂
	2.2. 主要仪器
	2.3. 方法
	2.3.1. 样本制备
	2.3.2. 样品中DNA的提取
	2.3.3. 探针标记
	2.3.4. PCR反应体系配置
	2.3.5. PCR 反应条件
	2.3.6. 结果判定


	3. 结果与分析
	3.1. 驴乳中掺杂牛乳的实时荧光PCR检测结果 
	3.2. 驴乳中掺杂羊乳的实时荧光PCR检测结果

	4. 结论
	参考文献

