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Validation Study on Detection Method for Deer Protein in Meat and Bone Meal by ELISA
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An ELISA method to detect deer protein in meat and bone meal (MBM) was validated. It uses
Morinaga Heat-treated Bovine Protein ELISA kit Ver.2 (Morinaga kit Ver.2, Morinaga Institute of

Biological Science Inc., Yokohama, Japan) which is listed in the Feed Analysis Standard of Japan
for the qualitative detection of bovine protein.

The specificity of the Morinaga kit Ver.2 was assessed by testing deer raw meat, deer meat meal
(DMM), wild boar raw meat, wild boar meat meal, bear raw meat, bear meat meal, pork MBM,
poultry by-product meal, and pork and poultry MBM respectively. Only samples of deer raw
meat and DMM were identified positive. This result indicates that the Morinaga kit Ver.2 is
suitable for the detection of deer protein in addition to bovine protein.

The sensitivity of the Morinaga kit Ver.2 was assessed using samples of pork and poultry MBM
added with 0.02 %, 0.03 % and 0.05 % of DMM. The LOD of the Morinaga kit Ver.2 was 0.05 %
of DMM in pork and poultry MBM.

This method was thus validated for use in the inspection of deer protein in MBM, etc.

Key words: deer protein, ELISA, Morinaga Heat-treated Bovine Protein ELISA Kit Ver.2, meat
and bone meal
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) T HEARCA
Ry 279 (Cervus nippon centralis) D% &KW &L Y 2 F1 (Cervus nippon yesoensis)
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4 BB, %IV EOEEHESWE B
KRB AOFF I —nE, ENOFEREEFIVAFLEZGOZHAMAE 1 mm O5
HZNEEOLETINY—ICLOBHLIZbD L Lz, FEHEAGWEHIX, Mk L-IKEEH L
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2) HhHELE ELISA % v MOATE oM EIRMEIR A #% 100 mL, fiHELLRHAGK B #K 100
mL X OVl S SR A i C ¥ 100 mL #RA L, 2K KA 2T 1000 mL & L7z,

3) Ve ELISA ¥ v MIAHEOWEEHR (20 M;%%ﬁ«?z) 50 mL |2 KAz T 1000 mL &
L.

4) MM ELISA ¥ v MIATBOBAEATIK (10 fFRMEH) 5 mL (ZZKEKZMNZ T 50
mL & L7z,
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6) 8F ¥ F/NLERAFMHE~y |k : Research M (30~300 uL)  Eppendorf H
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Sample 1.0 g

——add 19 mL of extraction solution
— vortex for 30 s, 3 times
—heat in a water bath for 10 min

allow to cool

— centrifuge for 10 min at 3000xg

— filtrate with filter paper (No. 5A of JIS P3801)

—dilute 50 pL of sample supernatant with 950 puL. of sample dilution solvent
ELISA

add 100 L of sample solution, high and low concentration positive controls,
amimal and plant derived negative controls, and sample dilution solvent (as
blank solution) into the antibody-coated microwell module

seal and stand for 1 h at 25 °C

—— wash the wells 6 times using wash solution

add 100 pL of enzyme-labeled antibody into each well

—seal and stand for 1 h at 25 °C

wash the wells 6 times using wash solution

add 100 uL. of TMB substrate into each well

— stand for 20 min at 25 °C with protecting from light

add 100 pL of stop solution into each well

Microplate reader (450 and 620 nm)

Scheme 1 Procedure of Heat-treated Bovine Protein ELISA Kit (Morinaga kit Ver.2) assay
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Table 1  Specificity tests of Morinaga kit Ver.2?) assay for various animal meat and meal

oD? Number of samples
Sample

Min Max (Detected” / Tested)
Boar raw meat 0.010 0.012 02
Boar meat meal 0.022 0.024 0/2
Bear raw meat 0.011 0.029 0/2
Bear meat meal 0.023 0.034 02
Pork MBM” 0.015  0.015 0/2
Poultry by-product meal 0.007 0.008 02
Pork and poultry MBM? 0.010 0.011 02
Deer meat (Cervus nippon centralis) 0.460 0.500 2/2
Deer meat meal (Cervus nippon centralis) 3.531 3.535 2/2
Deer meat (Cervus nippon yesoensis ) 0.474 0.507 212
Deer meat meal (Cervus nippon yesoensis) 3.525 3.561 2/2

a) Heat-treated Bovine Protein ELISA Kit (Morinaga Institute of Biological Science Inc.,
Yokohama, Japan)

b) Meat and bone meal

¢) Pork and poultry MBM was prepared by mixing equal amounts of pork MBM and
poultry by-product meal.

d) Difference between absorbance at 450 nm and 620 nm

e) Cut-off value is mean O.D. of the low positive control. The values were 0.064 to 0.086

in these tests.

3.2 JRERER

JFEHE AW BERICA Y Y a v P HARXIT= Y Y IEBEZZNZEH 0.02 %, 0.03 %&O
0.05 %R L=kt AW, ERBRZ E L7, ZOMEIT Table 2 DEFBY, 0.05 %> b
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O—2Z2RTHY, FRHICEENIENDICENRHLZ LD, BT O-ARESEDEN
HEMBICHBELLEBZONT. A4 VUMK - BRLEZIT O WBETIRAT D ARERS D
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7.
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Table 2  Sensitivity tests of Morinaga kit Ver.2%) assay for detection of DMM®
contained in pork and poultry MBM®

Spiked level 0D.% Number of samples
Sample ' )
of DMM Min Max (Detected” / Tested)
Pork and poultry MBM containi 0.02 % 0.035 0.088 10/20
ork and pou containin
ponty o 0.03 % 0.060  0.117 20120
DMM (Cervus nippon centralis)
0.05 % 0.103 0.182 20/20
Pork and poultry MBM containi 0.02 % 0.040 0.065 2/20
ork and pou containin
P . 'g 0.03 % 0.052 0.084 11/20
DMM (Cervus nippon yesoensis)
0.05 % 0.075 0.163 20/20

a) Heat-treated Bovine Protein ELISA Kit (Morinaga Institute of Biological Science Inc.,
Yokohama, Japan)

b) Deer meat meal

¢) Pork and poultry MBM (meat and bone meal) was prepared by mixing equal amounts of pork
MBM and poultry by-product meal.

d) Difference between absorbance at 450 nm and 620 nm

e) Cut-off value is mean O.D. of the low positive control. The values were 0.047 to 0.084 in these

tests.

4 FEOH
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