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Duplex PCR ttaz Multiplex PCR
Detection of Cows’ and Goats’ Milk in Buffalos’ Milk by Duplex PCR and Multiplex
PCR Technique
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ABSTRACT
The aim of this study was to investigate the accuracy of the duplex PCR and multiplex
PCR techniques in detecting the adulteration of buffalo milk with cow and goat milk. The specific
primers were designed in the mitochondrial 12s and 16s rRNA genes that were specific for
individual animal species. The specific fragments were 220 bp, 256 bp and 326 bp for buffalo,
cow and goat milk, respectively. The result showed that duplex PCR and multiplex PCR
techniques could detect the addition of cow and goat milk in buffalo with the sensitivity threshold

of 0.1%
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lag 1 Uffsordsznavsiadidwiodwuyy
(DNA template) 60 ng 1 pl, 1 mM primer
(forward LLa reverse) 0.5 pl ,10X Taq buffer
(20 mM buffer + KCL) 1 ul, 25mM MgCl, 1
pl, 1 mM dNTP 2 pl, Tag DNA polymerase
(5U/ul) 0.4 pl uaz dH,0 U3u193373 10 pl

Table 1 Oligonucleotides used as PCR primers

%ﬁ'ammfuﬁ%ﬁwm%iaamuqu
qm%gﬁé’miuﬁﬁs‘ﬁ'aﬁqmunﬂﬁua:nm@haG]
Tuusiazdunon @ initail denaturation 95 °C
L3871 1 W17, denaturation 94 °C 1381 5 W1,
annealing 62 °C a1 mﬁ, extension 72
°C 111 1 wfl uaz final extension 72 °C

181 5 W U Jasenduam 35 sau

Amplicons
Species Oligonucleotide primers Reference
(bp)
12SM-FW :**
Buffalo
5 CTA GAG GAG CCT GTT CTATAATCG ATAA 3
(Bubalus 220 Lopez-Calleja
12SBUF-REV2 :
bubalis) et al. (2005b)
5 TTC ATA ATA ACT TTC GTG TTG GGT GT 3
Sense 144 :
Goat 5 CGC CCT CCA AAT CAATAAG 3
326
(Capra hircus) Antisense 469 :
5 AGT GTA TCA GCT GCA GTAGGG TT &
Bottero et al.
Sense 916 :
(2003)
Cow 5 GTA CTACTA GCAACAGCTTAZ
256

(Bos Taurus)  Antisense 1171 :

5 GCTTGA TTC TCT TGG TGT AGA G &

** 12SM-FW primer to be common to buffalo cow and goat.

3
5. NIAIVADUVIAALIWLD

pasanLESIRul §Ase AT Suand
LawLanNy sequencing dye (10 mM EDTA pH
8.0, 98% formamide, 0.025% bromophenol
blue W&z 0.025% xylene cyanol) 2 pl 14N
Au wdh e uvwansaunudidue
mmgmﬁm’mmmmlﬁa (ﬁLSuLammgmﬁ
1 @@ 100 bp ladder) laglundas lane azld
ALawaYSuas 5 pl lagruaInad de 2%
8zn115@9a 1w 0.5X  TBE  buffer 1%

sy IWnWY audedng 100 Taad tdwaan
50 PN INNBWLTLHLIR LBRITAZANY
etidium bromide %1% 10 W9 LAZLT LN 10
= di v P . 1 a
PN LWBRN etidium  bromide gIuLlnwaan
ﬁnﬂﬁfmimgﬂLﬁ'aﬁﬂﬂﬂi:mmmmmaa
s A & A A a o Aaa A A
TuRIBALEWLBNLANNLINTMA 18U NI TND
6
813
a 6
HALAZIITN

1. nIaagaunUaantuinnulaluwsiiu
nsrilalasnaiia duplex PCR
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400 bp —
300 bp —
200 bp ——>

Figure 1 Duplex PCR analyses of buffalo milk with the addition of cow milk at the rate of 0.1-50%: 1; 100%
buffalo milk, 2; 50% cow milk, 3; 10%, 4; 1%, 5; 0.5%, 6; 0.1%, 7; 100% cow milk, 8; negative

control and M; molecular weight marker.

Figure 1 WL&AINIIATIROUNIIUSANUW
dunlaluirunnszdadionaiia duplex
PCR lagltlnsiwasnunandwlulananiase
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lane 6 AzWUILALALE R VaIWUTA (LDU
uw) Mifiafisuiutiuale 100% (ane 7)
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TusinuunsztatNgs 0.1%

INNNANITNARDITSNUBOUALD WL
YISO WU BLDUALAULANGAINITATIFRAL
1% lane 2-6 w195z 600 bp 81332
1IN0 WL as 2 @J’Lﬁ@mséi'uﬁ'ul,ad N
IWAauuaLA®laNINAIY 1 DU W30

a edq v o & A A
AN INILNAIN TN UBIBNNTEia A
= { o
12SM-FW Gariudunnule  lulanauase
o 6 dy % a (%
vasdailagIanasuNnnTiia aaiulyle
FIUaNIN IWILNATIZAUNUALA WAV I
N3 daua I UNUALA WA LIIFINY DI UY
ladnaae uaﬂmﬂﬁqmﬂgﬁlufu@aumi
annealing 289M13¥U{A581 PCR dadlmalu
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¥ @ o A

wasazinnunuaLawadwLuULLL TidwIe

11229 (ITIUAZNUAT, 2536) Aa Dauadnlwg
6€a o L 1 =} Qs Qs = =1

LN aSHENAULUR LR aUN N UALA WL
AUULUUNIRUARHIFINIIOLT19U LS weitda

n' af o n:? =3 o #d‘ Y]
Lwuqmmgul%gwum:mlﬂmmasm:lm
FUNUALDWLAAULULADITAMNR T aUN KIS

ANUFIUNIZLINZIINBUIN 'ﬁﬂ'ﬂzﬁ’]&l’l?ﬂ’ﬂuu

AudLEwadwuuULasaR SRS o e
LRZITNNANITNARBIFINITOAATIVROUNNT
UaawUniiwulaluiiwunsziioldfiszau
0.1% (lane 6)

2. nMIaaraunIUaantuinnunnslu

huunsedalasinafia Duplex PCR

Figure 2 Duplex PCR analyses of buffalo milk with the addition of goat milk at the rate of 0.1-50%: 1; 100%
buffalo milk, 2; 50% goat milk, 3; 10%, 4; 1%, 5; 0.5%, 6; 0.1%, 7; 100% goat milk, 8; negative

control and M; molecular weight marker.

Figure 2 LEAINITATIIROUNNT
Usautuinwuunzluimwunseiiadinaia
duplex PCR lagl#lwsiwasiananiulala
e T R T P R TR R ICETIRIE: (GR
uaaalu table 1At INIETIRULGATEN PCR
inldanasourmansaunuadueuaIgu
Ansuawiace 2 % azmlsmandiaalasliv
53 Wuswwwwh anuensdng 100 Thad
e 50 Wl wudnlu lane M (Tasusn)
fa fLEwannaTgIn 100 bp ladder 7ilF
fnsuSoufiouanadiawefifiatulasd

PWIAAILG 100-1,000 bp lane 71 1 @ 1w

nyzile 100% NALBULEIWIA 220 bp Lazlane
A7 @8 vinuuune 100% JaLEwauma 326
bp &% lane 7 2-6 @p uNnI=HonauRL
I UNEATEaUUSIN Bfidn9rn Ao 50, 10,
1, 05 Waz 0.1% ANE1aU ¥inlwanuay
PaIUDY ALEwLanIFaILana19nwllana
seautSinainuwuunsfinauasly Tag lane 2
dzfanuTuT w0 U0 Ud L EulaNIFD g
Indiasssiinunssiouasinuuuns 100%
§% lane 6 TWUILALALEWLEDITI WY
Wwe (LUUw) Nl afisunuiinuuwe

100% (lane 7) titasa1nlu lane 6 aziinns
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nautnuLwead i luiwunssdaiNgs 0.1%
=&
FIMMNNANITNARAIRINITNATIARAUNT

Uaautwinuunzluitnuntzialanszau
0.1% (lane 6)

3. MIaaraunIUaavtuiiuulana

husungluiuunsedelasimafia multiplex
PCR

Figure 3 Multiplex PCR analyses of buffalo milk with the addition of cow and goat milk at the rate of 0.1-33%:
1; 100% buffalo milk, 2; 100% cow milk, 3; goat milk, 4; 33.3% (1:1:1), 5; 50% (1:1:2), 6; 10%
(1:1:18), 7; 1% (0.5:0.5:99), 8; 0.5% (0.25:0.25:99.5), 9; 0.1% (0.05:0.05:99.9), 10; negative control

and M; molecular weight marker.

Figure 3 WEAINITATIIFAUANT
Usaudwinwulauazsinwuunzlutinuwunszia
Mumnaiia multiplex PCR lagldlwsinas
~ a a
Avrandululanantasovadla Wne uas

2 o @ @

Nyl o FIN81AUIURAILEAILM  Table 1
wasnLEsaanl iz PCR thldasaseu
PIANTBNAVALEULBNIAIFIUANTILIUNG
@8 2 % azmlisaadiaalaslwsgs Waw
SN WA audrseng 100 Thad tuaan
50 ¥ WUl lane M (TaIwIn) fa GLEw
LONIAIFIN 100 bp TlTEwILLTHULTIEY
A & A a & a & '
WRAALEwLaNLAATUIaTIWIAA e 100-
1,000 bp b lane 71 1 @8 Biuunszda 100%
faduavua 220 bp 14 lane 71 2 Aa Wuw

1a 100% IAL8UL0IUA 256 bp WAL lane 3
Ao fnuuwe 100% Je15uavwa 326 bp
§7u lane 71 4-9 s inunszdonaunuinug
Tauaszsnuuuneiszaulsunmianais ao
33.3% (1:1:1),50% (2:1:1), 10% (18:1:1), 1%
(99:0.5:0.5), 0.5% (99.5:0.25:0.25) @z 0.1%
(99.9:0.05:0.05) ¥INlAAMNTNVBILALALEY
lensmanandstwllanuszauUsinminug

& ~ ¥ A
Tauaztinnuuwenuayad ldlwiwunszia

PMNHANTNARBITNUIILOLALD LD
Ya9tinuunsziia 100% (lane 1), uwala
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