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Table 1 Applicability of three ELISA kits
(A/NA : Applicable/Not Applicable)

Analysis
Feed Bovine Bovine Ruminant
Morinaga Ver.2 Morinaga® MELISA”
Formula feed A A NA
Fish meal A A NA
Poultry by-product meal, blood meal Pogltry A NA A
wine or horse A NA A
Pork MBM®! A NA A
Pork and chicken MBM A NA A

a) Morinaga ELISA kit against a heat-treated bovine protein is a product of Morinaga Institute of Biological Science, Inc.
b) MELISA-TEK RUMINANT KIT for MEAT & BONE MEALS and ANIMAL FEED is a product of ELISA Technologies, Inc.
¢) Pork meat and bone meal

Table 2 Comparison of characteristic of three ELISA kits

Morinaga Ver.2 Morinaga MELISA
Antibod Mouse anti-bovine myoglobin Rabbit anti-135 °C bovine serum Troponin I monoclonal antibody
Y monoclonal antibody albumin antibody
. High and low concentration Dilute positive control by x2, x4, x8, Dilute 10 % positive control by 1 %
Positive control -
positive controls and x16 and 0.05 %
fgﬁﬁiﬁon Mercaptoethanol additive-free 3.1 % mercaptoethanol additive EDTA supplemented PBS
. 50 mL tub . . Erl flask
Extraction m u © Homogenize with food processor : enme?/er as
Shake with shaker Shake with shaker
First reaction 1 hour First reaction 2 hours First reaction 20 minutes
S Second reaction 1 hour Second reaction 30 minutes Second reaction 20 minutes
Reaction time . . . . . . .
Enzyme reaction 20 minutes Enzyme reaction 10 minutes Third reaction 20 minutes
Enzyme reaction 20 minutes
Determination ~ Absorbance value of low (Absorbance value of negative (Absorbance value of negative
(cutoff point) ~ concentration positive control control) x2 control) x2

2 EEBRAE
2.1 &K
PR U 72 SRR X OB S B BH T, fIBHUEREFE LB AF L. LA L, REFORIK
DOFFE N OEAFEHE, BMAREHY 150 g2 I — TR 1| mmBEICRDETHIELE. £
O ORAETEHIFE TICH -, KBRS, KT 28BWHEK DNA BZEERLTWRNT
L, LA OREHY, FHEDNABREENTWRNWI LA PCRILEICEVHERLZLOE AW
7.

22 @ 3K
1) FRAKER AR T2 ) ST MBVLE A H k& 7B S » b Ver.2)
i) R

Xy MR TV 5 10 MM A % 100 mL, 10 fFEHEmMHE B % 100 mL &Y
10 fEiEMERI R C 12 100 mL &Sk 700 mL & 2R A L CHitHik & L7-.
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i) BRI
F v MR ST D 10 FFRMEBRIAAIK 5 mL 1228 KZ Nz 50mL & L7z,
iii) B ROk K OVHE A Hi R 2 M e B
F v MTIRAT ST D B2 BV HE 1 (RFE B o i L Aot BRI (K& £ Y 5 mg/mL
FAY) ) KOEMERH RIS 1T (Ao R (REA R & 8 BF 5 mg/mL #H2) ) & JHuiz.
iv) R R OMEGHR JE B s BRR
F v MR STV D i AR (R E B HE o i PR IR (4B A 50 pg/mL
FHY) ) ROMRJREARYE S (RrE B TR O i) AR IR (4P B 3 ng/mL #HY) ) % H
Y
v) PUREM{EEY 2 —b
F v Ml SN TV L HUREME 7 L — &2 vz,
vi) Vel
F v MU STV D 20 fFIRAMEBE IR S0 mL & Z8847K 950 mL & #{RA L THEEK & L
7.
vil)  EERAERR UV IR
F v MR STV 5 BERERRPUIR IR 2 Tz
vill) R IR
F v MR STV HEEREEEK (TMB %K) % iz,
ix)  SOGE R
X MR STV D RS IR & Tz,
2) FRAKERIFURGCETRL T U S A MBVLERA R 2 R T BRI b
3) ELISA Technologies # TMELISA-TEK RUMINANT KIT for MEAT & BONE MEALS and
ANIMAL FEED |
23 HEROEGE
1) #hds - ARPEER  IFM-300DG
2) #&& 9 8% : Scientific Industries #  VORTEX-GENIE2
3) Ly HBERS : BECKMAN #  Allegra 6 centrifuge
4 ~A7r7n7L—hKY—4—:TECAN # Sunrise Rainbow Thermo
5 FL—btUusrvrry— Ty Avy 7 f{5H 96 XL — N
6) YU NTFxrxAvArrEy ko BIOHIT 8 m1000 (100~1000 uL)
7 8TF ¥ HxN~vA 7 rEXy : Eppendorf #f  Research M (30~300 pL)
24 HREBRFE
1) EUVFH*v b Ver2
¥v FORAZICRE I NZTIBICENRREZITTo72. NEIZLTOLBY TH 5.
i) Hh
AE1.0g Z B> TS0 mL O LT 2 —7 I AN, MK 19 mL 2N RE 52 T
30 ORI L < HEITA L7727 10 RIS E L7z, ZOBIZABRIEZBEY KL 3 EIT- 2%,
KT 10 43R L 728 iy L, 3,000xg T 10 Sy Doyl L, EiEAz A (5 7f A)
TABLT., ZOAKS0 uLEx~A 70T 2—7 (F&E 1.5 mL) [ZAVRIEAIRIZ 950 pL
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A TRV IEY, ELISA #EICHT 230K & LTz,
ii) ELISA #{E

FBHAR, e P R OMI IR B 5Pk FRIR, B b R B OVREL A 1 DI B 1 s FROR B OV 1A A TR
i (777 H) 4100 uL Z, HFUAREMIEEY 2 —MZERER2 7LD AR, £V =
— VST L TERSIED Y%, RIETIEEESEZ. &7 2 VNOKRZ 5222
L, &7 /VIZHEEIK 300 uL &2 12 T 6 [alfk 0 K Lyed L=,

WIZ, &7 = )VICEFREBRPURER 100 p)L F2 2z, TV a— V5 E2 L TRED
BET-#%, BIRTIIRERSSEZ. £ 2 VNOEEE2ICHREL, &7 = VI TEHR 300
uL 2Nz T 6 [l K Lk LT,

WIZ, K7 o VICERIEERKR 100 )L ¥ o2 Mz, Y 2—VHS%E2 L TERIE Y RE
7o, WY USRIE T 20 RIS S, TICE T 2 VIS RSIE IR 100 pL 92 & Iz, B
TG Z 5 1L &7, 30 0 UUNICE 7 =D 450 nm KON 620 nm (ZB T W EE &2~ A 7 1
TL— b —=F—=THEL, &7 /L0450 nm OWOEFEEH S 620 nm DL FEE % 75 L 5
W E A REE S LTz,

iii)  FABR D kL S
Lo+ Tz Lesa e L.
CHEESNZT T 7 OFEMED 0.08 LT TH Y, oG IR O HIE A 0.8
LE16LLTFTHDLZ &
- JIE S AT B ok S OHE ) i Sl et FRIR O I TEFE 23 0.08 LR CTh B Z &
iv) HIE

BRI B2 R s FRR 0D TR T2 1 7 B M) 8 BB & U 7. UM IR oD T 2 I 8 BB 14 o o

LETH o158, Uil S HE L, TR & Bk & e L.
2) BEVF XYy PEORATA X b

WL 224 6 A 4 BAHT T EEIE Sz By BT IS S T b Y, ELISA I L 5

ARt OB R T A E OREEIC KRS T FEE L.
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Sample 1.0 g

add 19 mL of Extraction Solution

shake for 30 seconds, 3 times

heat in a water bath for 10 minutes

allow to cool

centrefuge for 10 minutes at 3,000xg

filtrate with filter paper (No.5A)

dilute 50 pL of sample supernatants with 950 uLL of Sample Dilution Solvent

ELISA

add each 100 pL 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

stand for 1 hour at room temperature

wash the wells 6 times using Wash Solution

add 100 pL of Enzyme-labeled Antibody into each well

stand for 1 hour at room temperature

wash the wells 6 times using Wash Solution

add 100 pL of TMB Substrate into each well

stand for 20 minutes at room temperature with protecting from light
—add 100 pL of Stop Solution into each well

Microplate reader (450 and 620 nm)

Scheme 1 Procedure of Morinaga Ver.2 assay

3 WRRUEBE
3.1 FFRMEO RS

Bl G Ak 3 88, W MERTENECEE 22 SR OB e RHECEL 37 S2 VT, U % v b Ver.2
DISMEERFTT 5 & &bz, BUTORBIGHEBICTHEHINTND 2 20OF v b & DOIREAT
7= (Table 3) .

FVFAF Y b Ver2 1, L2 A EFEHFE K OB G 8B R TARRME & HE S, FERrR
FONMERD 6ol —EHOKAE IR LREM S @V A2 = T2 ey, 3
TRMETH -7, MOJFERME OEAEFREHLI T T o 7 O & R%EORIEMZ TR L, FER R
TR Loz,

ATAFFy ML, VT HFy b Ver2 &RRIC, HEE L 72 & fEHRE & OFL A il Bl © IEFF
BEISZERS ool L Lenb, A 74Xy MIKREHF O4RERITxE LTIl
PEREONS OO Y, BAFE OB BT LT RENME <, AR OO IZI3EY T
TRV EVIREIND D, £, TV FTF v b TIHRBERRIEE TR Lz — 5O IEERHER
FHEOBIEDILL OB AT—TlX, Y FHF v b Ver2 I3EFRMIGERST, £, K
KOHFEHKOL T F OV THIERRMSIIA ONhofe. ZNbDZ D, TV FHF
> b Ver.2 1%, B U 72 PEEEE, BN R OB GEELD 5 b, AR R OVERE B O 2
BEPESOR 2 L, SR oAk A ERIBICHEREOFG WX Y N Th 2D Z ERRBI L.
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Table 3  Specificity of various feed materials and bovine meat and bone meal (bovine MBM)

using Morinaga Ver.2 assay

(+/- : Detected/Not detected)

Sample

Morinaga MELISA

Sample

Morinaga
Ver.2

Morinaga MELISA

Corn, flaked
expanded

Barley, flaked

Soybean meal, dehulled

Rapeseed meal

Beet pulp

Cotton seed

Rice bran

Corn gluten meal

Corn gluten feed

Grain sorghum

Wheat bran

Cacao husk

Palm kernel meal

Brewers grains

Soy sause cake

Paprika extract

toasted soybean flour

Soybean flaked

Rapeseed

Soybean curd residue

Dextrin

Formula feed 1

Formula feed 2

Formula feed 3

Crab meal

Fish meal 1

Fish meal 2

Fish meal 3

Shell meal

Pork MBM1

Pork MBM 2

Pork MBM 3

Pork MBM 4

Pork MBM 5

Pork and chicken MBM 1
Pork and chicken MBM 2
Pork and chicken MBM 3
Pork and chicken MBM 4
Pork and chicken MBM 5
Pork and chicken MBM 6
Pork and chicken MBM 7
Pork and chicken MBM 8
Pork and chicken MBM 9
Pork and chicken MBM 10
Pork and chicken MBM 11
Pork and chicken MBM 12
Pork and chicken MBM 13
Chicken meal 1
Chicken meal 2
Feather meal 1
Feather meal 2
Dried skim milk 1
Dried skim milk 2
Dried skim milk 3
Dried Whey

Gelatin, porcine-derived 1
Gelatin, porcine-derived 2
Gelatin, bovine-derived 1
Gelatin, bovine-derived 2
Bovine MBM 1
Bovine MBM 2

3.2 MR

WA IEE AR, BB & LT 20 %Y &AM L2ARAAIEE A&, Ak,
FEHEARWE K 2 EN OBKAEH 2V, TAZHICHEREH % 0.05 %N ON0.1 %R L 7=

Bz L TR T IR O

FaiTo7 (Table4) . ARUEHOWOEE 2 (Moo RIS HE (IR FEAR i

) OREE (=0.084) LT DL, FREREZRMLULRABHIOWT, ETORETHHE

AoBERBRE (SBEHE) FRETH -7,
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BEAE M FLIC AR E R 2 RN LI Z i L7 & 24, FRERE LT 0.1 %R L 72k,
FHERZAAEEZBIETERD 72, 20, EEORBEEORGHGELBEL, BIEHA
ELT20% MY ELZRMLI-WAAFIEEHE SR 2L, xRS E & LTHRER
EWMUIRMBRBR AT o 72, T OMEE, FRHE %%0%%%%Ltﬁﬂf¢m%th9%%@ﬁ
FRECTH o7z, L LA 6, fEHEE D $E 515 K OBl & &L o JFUBE D IR & S %12 & 0
EMEN R D&, o, RBREICLOZ2HBOWUEMBDOIXLSEEEBET D &, élﬁ%«*\' > b O
HTRIZ01%EEBEZDN. HITOX Yy FOMHETRIL, A T4 FFy FTIEFAKELTO.15
%Y, TUFAxy hTEFERNEHELT01%THY, Bi%F v MNIBATOF v bk L IFIZRS%
DHRHEECTH L Z RSN

Table 4 Results of Morinaga Ver.2 assay on six samples of feed
containing bovine MBM at different levels

Contamination level of bovine MBM

Sample 0% 0.05 % 0.10 %
0.D.” 0.D. O.D.
Formula feed 0.016 0.143 0.243
Formula feed contained
with 20 % dried skim milk 0.014 0126 0.280
Fish meal 0.025 0.102 0.182
Pork and chicken MBM 1 0.036 0.115 0.207
Pork and chicken MBM 2 0.030 0.104 0.192
Pork MBM 0.051 0.109 0.187

a) Subtracted value of absorbance at 620 nm from absorbance at 450 nm

3.3 HEHMICET D ES

BRI 2 UEEMELEE S 2 — LD 6 Uz )b, BIREGMENSRKEZ 4 7 =L, (KIEE
IR %E 6 7 =L, %Waﬁﬁhﬁﬂ@&%64ﬁmﬂ/iHﬁa%%OJ%mmujﬂ?%ﬁ%
BHgi 2 16 7 = VIZHE L7 L— b &2 5 B W TRIREEMERE 21T > 72 (Table 5) .

T T JEE 5 M et BRI, AR R R R OV B 22 0.1 %I L 72 IR B B i D W TIE & TR
MarL, %%L%“%L@éé?ﬁ'ﬁiﬁ’ﬁ?é”@bﬁﬂ%{ilo%qu‘%D, F2, KABHIETE TR
HERL, ZORMEMEICHTI2EEBREKITI5%THo7. 2O D, YTy FO U
w%&o7v~bﬁf®@mm Eooxi/hs<, BEMEOE IR RINTE.
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Table 5  Within-run reproducibility of Morinaga Ver.2 using 60 strips of
antibody coated microwell module

Number of b
wells 0D R?OIZ)
Blank 30 0.011 37
Low concentration positive control 24 0.117 59
High concentration positive control 20 1.428 4.3
Pork MBM 320 0.034 15
Pork MBM containing 0.1 % bovine MB 80 0.195 3.6

a) Subtracted value of absorbance at 620 nm from absorbance at 450 nm
b) Relative Standard Deviation

3.4 ZEMICHET 5B

4 °C T 1M, 3EM, 1 AMAC2 » AMRFELLZEY T HF v F Ver2 ®, BHELD
P et BRI, I M EINEREBR CTH W72 A B B TR & OY 0.1 %N L 7= B BHT k5 5 SO
WCOWTHHT 21T o7 (Table6) .

REFIHICRD LT RTOX v b T, KR KOS R B RS o B EMIZZNnZ
10 %N TH Y, MEMILEL Tz, 70, FABTHEBRMOREHI S TEME, 0.1 %k
MUEREHTIETHEEZ TR L, ZRTROREHCOWTEYMOMEM L K& REL & TR
bivehole., ZHICEY, YEFy FD2 ry HRIZBIT 2EWEEMENRENTZ. 5%, H
MZLER L, RIFICKDLBERDOHMFZITI) TETHD.
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Table 6  Reactivity to positive and negative controls and six samples of feed
using Morinaga Ver.2 stored for up to two months

(+/- : Detected/Not detected)

Contaminati Passed time
Sample on level of 0 1 week 3 weeks 1 month 2 months
bovine MBM o p® O.D. Result O.D. Result O.D. Result O.D. Result
Blank 0.015 0.021 0.017 0.021 0.024
Low concentration positive control 0.104 0.116 0.107 0.106 0.107
High concentration positive control 1.318 1.334 1.278 1.237 1.228
Negative control (pork) 0.017 0.025 0.020 0.024 0.024
Negative control (plant) 0.020 0.024 0.019 0.023 0.024
Formula feed 0% 0.020 - 0.016 - 0.021 - 0.021 -
0.10 % 0215 + 0.190 + 0206 + 0247 +
Formula feed contained 0% 0.022 - 0.019 - 0.020 - 0.020 -
with 20 % dried skim milk 0.10 % 0.169 + 0.155 + 0.163 + 0.197 +
Fish meal 0% 0.026 - 0.025 - 0.028 - 0.027 -
0.10 % 0203 + 0.192 + 0203 + 0.239 +
0 - - - -
Pork and chicken MBM 1 0% 0.037 0.032 0.034 0.037
0.10 % 0215 + 0.194 + 0207 + 0.238 +
0 - - - -
Pork and chicken MBM 2 0% 0.026 0.021 0.023 0.025
0.10 % 0.193 + 0.181 + 0.191 + 0220 +
Pork MBM 0% 0.045 - 0.043 - 0.043 - 0.047 -
0.10 % 0200 + 0.182 + 0.184 + 0221 +

a) Subtracted value of absorbance at 620 nm from absorbance at 450 nm

4 F&EOH
TUFHX v b Ver2 IZL DB OEEKZAREORBIECOVWTHRFLIZEZ A, UTFD

RGBTz,

1) PR, BRI R O AR A AW TS EZRE L2 E 2 A, FHki-A g2
BB T 5 2 LR SN,

2) WHFEEHE AL, BAEMILE LT 20 %N EZ2 RN L-AH4FIEE Al Ak, &8,
JFRHE A B 2 MR OB I RS E RN LR e 2 VT, Yy hoRH TIRZ
Mt L7zE 24, FABHORHTRIZ 0.1 %ThHH, BATOF v b EIZIEREOKRTEE CTH
o7z

% #%lﬁk%/:~w%57vW#ﬁéiﬁwf e % B e OMEC IR BE B BRI PR )

WZHEREBZ 0.1 %R L 7ZKAE R ORBHERIZCOW TR FERMERBR LT & 2
5,%n%n®wmmzk%@i%o%iﬁanﬁ,%wﬁﬁ@ﬁ%ént.

4)  BHMEMN OEMERFIRIE ., W ONCUINEER CH W22 AE B RN & T 0.1 Y%ds i U 7= i B xf
T5, EUFATF > b Ver2 OFRGFHBICB T ORIGHEEZHB LA, 2 7 AMICEIT
HZNENOREOWPEMIT—ELTEY, Y&ty hOREMERRINT.
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