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ABSTRACT - Thermal-stable soluble proteins (TSSP) in livestock products has been recently reported. There-
fore, the development of antibodies and immunoassay using a TSSP is useful because the presence of TSSP can be
measured on processed food. In this study, the existence of TSSPs in pork fat and meat was confirmed and their anti-
genicity was investigated. The extracts from pork fat and meat by heating method were analyzed by SDS-PAGE with
5% stacking and 12% separating gels. The protein profiles from the raw pork fat and meat extracts (major band ranged
25 to 100 kDa) without cooking and heating treatments were significantly different compared to those from cooked
and heated pork fat and meat extracts (several major bands > 100 kDa and < 30 kDa). This meant that non thermal-
stable soluble proteins ranged from 25 to 100 kDa may be denaturated to insoluble proteins by cooking and heating
treatments, and TSSPs were in pork fat and meat at kept their properties. The confirmed TSSPs were used as an immu-
nogen to investigate their antigenicity. Eight mice (5 mice for pork fat and 3 mice for pork meat) were separately
immunized with the TSSPs of pork fat and meat, and the anti-sera obtained from the immunized mice showed high
titer values. Polyclonal antibodies against each target protein showed the specific reaction to pork fat and meat, indi-
vidually. These indicated that TSSP could be used as an immunogen to produce antibodies such as monoclonal and
polyclonal antibodies. In addition, antibodies specific to TSSP from pork fat and meat may be used as a bio-receptor
in immunoassays for the identification of fraudulent adulteration with pork fat and meat in livestock products.
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Table 1. Concentration of soluble protein from raw and cooked
pork fat and meat extracted by heating and non-heating methods

Protein concentration (mg/mL)

Samples  Non-heating extraction Heating extraction
Raw Cooked Raw Cooked
Pork fat 1.792 0.149 1.471 0.188

32.930 0.979 2.511 1.261

Pork meat
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Fig. 1. SDS-PAGE pattern of pork fat and meat extracts using 0.5
M NaCl buffer. Lane 1: Marker, Lane 2: raw pork fat - non-heat-
ing extraction, Lane 3: cooked pork fat - non-heating method,
Lane 4: raw pork fat - heating method, Lane 5: cooked pork fat -
heating method, Lane 6: raw pork meat - non-heating method,
Lane 7: cooked pork meat - non-heating method, Lane 8: raw
pork meat - heating method, Lane 9: cooked pork meat - heating
method.
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Table 2. Concentration of soluble protein from raw pork fat and
meat extracted by heating method with different buffers

Concentration of protein (mg/mL)

Extract buffers
Pork fat Pork meat

0.5M NaCl 1.354 2.355
Carbonate buffer (pH 9.6) 5.206 3.949
25 mM TBS (pH 7.4) 0.273 0.823
20 mM Tris-HCI (pH 7.4) 0.182 0.268
0.05M PBS (pH 7.4) 1.900 2.042

H o] HOPg’s THiA == & Hlw

ddoz By 2 % g gelos AAE

=
HE o]&ate] IR A S A7 FEN, 2 F
2 382 v B 3}91‘:} Z, FZ=W Y carbonate buffer
(pH 9.6), 0.05 M PBS (pH 7.4), 0.5 M NaCl, 25 mM TBS
(pH 7.4) 2 20mM Tris-HCl (pH 7.4)2 ©o]-&3lo] %A
/gugf:;l. H(;-%l_g_i OEﬂql-;g])\-l D]-Bu;ﬂo Z% ],o:lox:q D}Hn
2 A= 9 SDS-PAGEE o]&3le] 43k A3} Table 2
oAl Huhel o] EX&3 =
(pH 9.60)= FZ3t5S o 7H¢ i do] FE5 = 4
o2 IAHY, 1 o 2e %] o] 7% 0.05
PBS (pH 7.4), 0.5 M NaCl =22 =82 4% 0.5
NaCl, 0.05 M PBS (pH 7.4) <02 %% o] BSkth.
nAe] gy &5 wFo mE Ao l—E Re Aoz
A= ATHFig. 2). FE5 = dA S v S
= carbonate buffer (pH 9.6)7} 7F3 EJ»P@ ol Ao =
1_]5]04014_ odo};(-]/\g /‘_Q.H I;}HH7J° o].Q.o].o:] slx-]]
TENME F=2 NaCl TE PBSE ARESle] o
s £ NaClg A

A
>0 =

= K5 carbonate buffer
Do

T

rr &“F

mu@:emmzz

25 —»
20 —» =

15
10

i
e
e
o
o
o
mz

Aol ARg-stTh. 22t 2h5 A<t
o] A N o] o]-&g WA
Alg AAEE g9l loie F&F 58] 7}
carbonate buffer (pH 9.6)2] ©]-&-o] 7|tjE o},

o 2 o lo
ox
ay)
= g

a2
flo rju

0=IO]-I-IJL-I _r.Q_Ai E]-HHII_I Tk '9&1 E Ia}_g_jl.%kél ked ol |

AS 2 =0 BNE FE3
do] Ao &8 TS 9]
of 3xbe] ZtzF HAAR] & whe-so] Al HoA | L
o] gdg 23 3ste] indirect ELISAYH L.
=4tk 2 A% 2 ubeas) vwstel 25
o]-;g])\«] A%_M ?_}Huzli U‘_:]_Q_Iﬂ—o‘]_ ‘:’]"r}\-J 7(:)]

B @e el A2 Bl PAE AR AL 2 &
ATk EF EAK] A 44 DUAR WY
mhg-20] A4 u&ﬂ Hmstel w5 493
B glow o 5404

1o fa m&
ro
o,
)

et GAE AU
AL B misieins) \m od:rr_oﬂ/q ?‘%Q E;{]j?,r o Ej‘é’r %
4 o] EAsHs DA S84 BUEe vl
B2 & el A ashed FUoE Abgol b5
3 Aom werdr,

ML=l T2 2% (polyclonal) TH|2] Eod &9l
EX]q-JJ- =2 _4 o:lo]-z—]/\é %_AE)] u}uﬂz]% 7_'1-71- lgio_ﬂl

& wlo-2o] HHYo 7HE AL thFEA (polyclonal) 3|

o] Bol4E 913 AFE Fig. 494 7Fo] Uehgth £4

Sl gt tZE4 (polyclonal) FAl= =X &0, =59
g =8 e =50 SolHom vhEeiila, o
E 5% ANSolE 2xpES ot AoR gl
Oup 2 WAL HlwA e Zlo g gRlo] HIUth &
(B
250
150
100

75

25
20

15 —»

10 i c——— —— — —

Fig. 2. SDS-PAGE pattern of pork fat (A) and meat (B) extracts with various different buffers. Lane 1: Maker, Lane 2: 0.5M NaCl, Lane
3: Carbonate buffer (pH 9.6), Lane 4: 25 mM TBS (pH 7.4), Lane 5: 20 mM Tris-HCI (pH 7.4), Lane 6: 0.05 M PBS (pH 7.4).
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