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Assessment of Enzyme-Linked Immunosorbent Assay Kit Detecting Ruminant Protein

in Pork Meat and Bone Meals

Yoshihiro SEKIGUCHI" and Toyoko KUSAMA"

(*Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department)

After the detection of the first case of bovine spongiform encephalopathy (BSE) in 2001, the
use of animal protein for production of animal feed was prohibited in Japan. = However, since
April 2005 the use of meat and bone meal (MBM) of pig origin (pork MBM) and MBM of pig and
chicken origin (pork and chicken MBM) has been allowed for the production of some animal feeds.
The Food and Agricultural Materials Inspection Center (FAMIC) is engaged in the analysis of feed
samples for presence of animal protein using three methods: polymerase chain reaction (PCR)
method that detects animal origin DNA; microscopic method that detects MBM directly; and
enzyme linked immunosorbent assay (ELISA) methods that detect animal origin protein.
Commercially available ELISA kits use polyclonal antibodies and detect milk and dairy products,
which are not prohibited materials. = Considering the fact that most pork MBM contains milk
and/or dairy products, an ELISA kit that is capable of detecting bovine MBM only and not milk
and dairy products was required. We assessed ELISA Technologies’ MELISA-TEK, a
commercially available ELISA kit that is claimed to be capable of detecting only bovine MBM
(and not milk and dairy products).  Specificity of MELISA-TEK was assessed by testing 45 feed
materials. Good specificity was obtained. MELISA-TEK detected bovine meat meal
contained 0.15% in a pork MBM and in a chicken meal respectively. A collaborative study was
conducted in 16 laboratories using pork MBM and chicken meal containing bovine meat meal.

All laboratories detected bovine meat meal contained 0.15% in pork MBM and in chicken meal.
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TAREHERIF >~ ~ (4) ) (ELISA-TEK) & ZRKAEREHEFTR T U 7 T IMBSLE Ak 2 o]
JERExXy M (FVFHxy b)) ORIV Z7e—FAfiikzH0TE ZoOEEH* Y FBED L
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N5, ZhzFEEE LIZKABEKH%E% ELISA-TEK UIE VY FHXy FTHT 5L, 4Ek-
AMEERRRE SIS Z ENH Y, FLEMITIES LW ELISA v B ME L 7p o7z,

ELISA Technologies ! TMELISA-TEK RUMINANT KIT for MEAT & BONE MEALS and ANIMAL
FEEDS| (AT A4 %X k) 1E, BHMHFT O Troponin 1 (Tnl) EFFERMICKIGTHE S/ 7 a—TF L
FikzHOWTWSEEAX Y hTHH Y. 2005, Mg, ¥IF %5388 T, K158
WHRNEHORZRIETED EHFBINEZZ D, KAETHE~OBEAO G EZHHT5 2L
Lot

Alal, FEHEEFE 45 SAEHWT, A 74 %y NORRMELERT S L L BT, ELISA-TEK &
FVFHXy bW EITo7. £, KNEBETOFNEBROBRIH TREZ 7.

B, ATAY Xy POFEBESZLZHAOLNNIT 720, 16 RBR=EIC XL 2@ 2 H iz
LR A FEE LR, BORBERAGEON O TEOMELRETS.

2 EBAE
21 AT7A4%¥*v b
TMELISA-TEK RUMINANT KIT for MEAT & BONE MEALS and ANIMAL FEEDS] (ELISA
Technologies #) Z i L7-.
1) # Rk
i HHEAAN Yy 77— (1 L/ax3 a)
i BEBEOGHEMEE= Y he—r (10%) (4, K, ¥4 4mL)
iii HiKEE~A 702 LEY2—L @U/W/ARN v X122 Y v )
iv Ve 10 f5IRAERR (100 mL)
v EATF AR EEB M RESUA (2 mLx3)
vi TEVU-EERESKK (6 mL)
vii TMB %% (6 mL)
viii SO E IR (6 mL)
F v MM SN TV EREESEZ Fig. 1 ITRLT-.
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Fig.1 Components of MELISA-TEK (ELISA Technologies, Inc.)

22 OB

BEHT W2 R ECE R OBLIR A B, B REEENDOAFL, L2BAZL, REED
Bk o il FRE . OVEIR A B EHIEEHG 150 g 2 L — TR | mm FEEIC72 5 £ THIREL,
ZOMO b OIFFHKEFITHN. FHEDOL D EZHRLEENE, BABKHEICH-> TIRT 58
PHR DNA REENTVWRNWZ & &, TRLUANAD L DIZH - TIEFHK DNA RAEERL TV
WZ EZPCRIEICIVER LD EZ W,

LB AW @R I L T o X S IR Lz, FREZMN<AA, A— 7 L—TT
133°C, 3 5JET 30 /pMIBVLEE LU7=. A — b7 L—7WER U724 Z o 050 Bl LTIy &2 Br2:
L7t4, 80°C THAMEL I NI —THLIbOEFRHmE Lz, FHEFEEDEEN TN
BAEMERTFF I —LE~v bl v 7 2L LTGEY, ZULIZFEREZ 0.15%& 0 0.75%I272
DX DICHSETRA L., 2ME3IBE (0%, 0.15% K% 1 0.75%) OHmilel 4 2 250 g &
FEERR L, KRB ERIE—ESHrcXb&T 2/ L. Mg LB L2 50 o 8
H &Y —MMRA L LTI A aicdkE i Lz, k& L=k %4 MELISA-TEK T 5 &)
KAV ABEOEREERLILE Z A, FRBTIREHI DWW T T XTHETH Y, BIRMER
BHZOWTIZTRTRMETH 720 T, B—MIZoWTIEMERZRWE LT, & 2ZnEh
T U L2 KT oA RBREICEAm L.

FRBERBIEEHNL, =X N7V TEFANER AR 1 mm £ THIELZ S O %2 ALK TKA
FHERALTEALE.

22 O
1) ELISA Technologies & MELISA-TEK RUMINANT KIT for MEAT & BONE MEALS and
ANIMAL FEEDS
i flH R
v MR ST LKA Ny 77— 1 A2 K 1 LICHE» LTtk e Lz,
i fEtta s ho—Lig
F v MBI SN TV LR EBWEOH MM = > Fr—r (10%) (K) &R,
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it 0.05%M O 1%t = > b e — /LK
¥y MR SN TV L REIMREOMH MM = > b — (10%) (4%) 100 pL & HhH
# 900 pL ZEE LT 1%MmE=a s e —jk e L, 1%ME= > e —/ig 50 pL & fafE=
v hE =L 950 uL & ZIRA LT 0.05%5ME = hr— ik & L7z,
iv PUREFEE Y 2 —
Xy MM ENTWAHREE~S A 72y 2 LEY 2 — L& -,
v UEHIR
X v MR STV 5 Bk A 10 f5IRHM IR 100 mL & 788 7K 900 mL & #iRA L C o
we Lz,
vi A TF AL PURIK
v MM ENTWD B4 F AT E B REHTIA %2 V7=,
vii 7BV VBREAIRIK
¥v MBI ENTWET BV - BEEEARKZ iz,
viii  AH TMB &
X MR EN TS TMB R = -,
ix  BOGEIE
X v MR STV D RONE IR 2 -,
2) ELISA Technologies ! ELISA-TEK N TRAFEHIBIF » b (4)
3) FRAKAEREUIRETR U S AMBLEL AR o B o R
4) Advanced ImmunoChemical # Troponin I, bovine skeletal muscle
0.01 mol/L ¥ T 5 pg/mL IZFHAR L72%, ~A 7 vy MZEY MK CERBEARELIT-

7.
23 HEROEGE
1 I H¥— DR PEFERL TFM-300DG
2) A—hsL—7 TR IT-2322
3)  HLIERE D RPERERTRL FC-612
4) e O : 47 v 7% RECIPRO SHAKER SR-2W
5) Ly BERR MK TR MX-300
6) vfM7u/L—hJ—H— : TECAN #  Sunrise Rainbow Thermo
7 T —hUt v Tr— 7y A~y 8 {96 )T L — R
8) YV I NFxrrN~vA <y L BIOHIT # m1000 (100~1000 uL)
9) 8F xRN ~vA 7 rENY I : Eppendorf !  Research M (30~300 pL)
24 HREBRFE
) AZ7A4%xy hoRRFIE
i #ho

IINTEREH 150 ¢ Z IV — Tt Litk, £D 5.0 g2 E->T=MA7 7 A2 Ak, il
HI 50 mL 20z 20 SRRV RS Tt L=, Sz Kisdh < 15 Sy L 7= % ki L,
3,300 rpm (1,000xg) T 5 ZrfHiEL0BEL, A# (5 FE A) TAELE. AIREEHIC
10,500 rpm (10,000xg) T 10 ZrfliE Lo BEL, EEAKRE ELISA BAEICHET 2 30BHATR &
L.
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ii ELISA #{E

FUBHAHR, 0.05% K% Y 1%5ME= v e — ik, BifEa sy be— LR OHHK (77 >
7L Li=.) 4 100 pL %, FUAEAHILEY 2 —MIZENEN 2 Y=L THO AN, RET
20 RIS ST, U VRO ZSERICERE L, Peifik 300 uL 245 7 = /LI 2 T 4 0]
Ve L7,

WIZ, EFF ALHIRIE 50 uL $ 2% %7 = VI Z T, =E T 20 MG S ¥ 7%,
Uz VINDIR & 522 ERE L, PeiiK 300 pL 24 7 = LIZN 2 T 4 [mlYeiE L7z,

W, TEYVUBEEAIRRKR 50 pL $o%2%& 7 = LI T, =T 20 oMKsS 7
%, Uz VNOWRZFERIZERE L, YK 300 uL 24 7 = /LI T 8 [\l L7z,

RIZ, FEE TMB i 50 pL $o%2 %0 = /LTI T, FEiLT 20 oS S E2tk, UG
fE1EHE 50 pL 22K 7 = VTN A CHRISEEIESE T, 15 3UNICE T = /LD 450
nm ([ZBTARNEE~ A /7T L— R N)—FX—THIEL, £V VORNLE[ENDT T
JROWIE DFEIEE 2 LW A2 JEMR L Lz,

it ABRAL SR

1% = > b v — LI ORIEE O EEIMEA 1.000 LLETHY, BEiEay ha— ol
EEOFEIMEDS 0.100 K TH Y, D 0.05%5ME = > b v — L3R R E fiE 0O 4= 1 g 72 23
0.100 LLF TH D% E IZiBRpoNL & L7z,

iv A &

AEHRIR ORI EM O EHED 0100 L ETH Y, »hoEttay ha— L oREMD 2 %
UEThHoTeGE2 KT 58MBRI-AREEZREE L, TSN E R & HE LT
AR 1EDOMEEL % Scheme |2, SOSME ISR D225 & LT Fig. 2 IZ/R LTz,

2) ELISA-TEK K, (NE U F 4% v ORI
ELISA (2 X 2 ikt P oMk 7= A B E OB L > Y OBk 20 4 4 A 1 BT TEEHT
HAE UL V) TS & L7
¥, —EOREHT B W TR A T XTI L TLE VW, REHEIR ORI N7 & on
boTeh, ZTHHIZ DWW TEREHEIRE IR EAZ AT 35 Z LIk 217> 72
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1% PC 1% PC
0.2% PC 0.2% PC
0.05% PC 0.05% PC
NC NC
Blank Blank
Blank Blank

(A) Before adding stop solution (B) After adding stop solution

Fig.2  Result of MELISA-TEK
PC : positive control, NC : negative control, Blank : Extraction solution

Sample 5.0 g
add 50 mL of Extraction Solution

shake for 20 minutes

heat in a water bath for 15 minutes

allow to cool

centrifuge for 5 minutes at 1,000xg
— filtrate with filter paper (No.5A)
centrifuge for 10 minutes at 10,000xg

ELISA

add 100 pL of sample supernatants, 0.05% and 1% positive controls,
negative control and extraction solution (as blank solution) into the
antibody coated microwell module

stand for 20 minutes at room temperature

wash the wells 4 times using Wash Solution
add 50 pL of Biotinylated Secondery Antibody into each well
stand for 20 minutes at room temperature

wash the wells 4 times using Wash Solution

add 50 pL of Avidin-Peroxidase into each well

stand for 20 minutes at room temperature

wash the wells 8 times using Wash Solution
add 50 uL of TMB Substrate into each well
stand for 20 minutes at room temperature
add 50 pL of Stop Solution into each well

Microplate reader (450 nm)
Scheme  Procedure of MELISA-TEK assay
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3 HRRUEBR
3.1 R EVERERR

T PEER LR 22 5%, EVPEREHECEE (KT 2 BB RER 2 B v b o) 19 48, FHEd
REER (KT oBWmkERZE 20 0) 2 8, LML 2 SEAOFREREHRHNTA T A
Fxy MZEVRBZITY, ZORFEMELZMR L. £, F—oREHZ DWW T ELISA-TEK &
w%U%ﬁ#yk*i@ﬁ%%ﬁmm@tt#%%kalmﬁbt

AT AFFy T, FEDPEEEHEUENE QN #08, BEHROF X =V EDOKT ) EHY
DAL LY EES YT S ,?AT&@T%ot.it,#%%%fﬁ??@%m%t EREPAY IS
Hanzn, LS THIPEMILLOTER T —con TRt SnT, F&kbGHEkos ) 7
2 —F PRI LD REREORm I D HRTE

ELISA-TEK TiE, v B THEEE Y, LBEO S LoWmBERZ—NEETh o7, £
TRy MIGEEE 725 BN L, Z 7 ANV =B N yEra Y, FER, X RN
T RO R OEEREE KRR, BWNEH RO - KEEHEGREK) 12 S TIET X TA
PECThote. Fio, RN REZAKME TV T b S,

L7eo T, FREEARHIH T D2REMEIIA TSy MR RLEL, BREBTOXT 58
HR7-ABBEORIMICIE, A4 FFy FEHWLZ ERWEH EEZx bk,

3.2 M TR

AT7AY Xy OB TREZTARDL720, MREHEOT X I —VIZERNENFRB %
0.15% K% DN 0.75% M L 73k Bt 2 L, 2T A4 %y b TRBRZITo72. £ OFERIT Table 2 O
LBy ThHoT.

BRABREORTF I —LDELLIZONTH 0.15% U EodulmzREcE. AWK
0.15%IMFEELD O.DAX, ATA Xy by A TE (KT 9 Bk A AE R H OHE
FAEL 72 DT 0.1.) LD EREEHN 0394, T2 I —L0 1.566 & 0720 @EWMET
HDHZEND, 0.15%E D HLEWFRHEINE CTOLREATEL B2 5Nz, ok, FHEBIRNE
DRI THOHEATMICHERTFX I —ADFHD, OD.BEWIERENGELNTZN, T 20 TiE
~h NV I ADEBILLIbDEEZ L.
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Table 1  Specificity of various feed materials and bovine meat and bone

meal (bovine MBM) using MELISA-TEK assay"
(+/—: Detected/Not detected)

MELISA-TEK ELISA-TEK” Morinaga®)

No. Sample D B) B)

Result O.D. Result O.D. Result O.D.

1 Corn, flaked - -0.003 - 0.022 — 0.024
2 expanded - 0.025 - 0.029 + 0.098
3 Barley, flaked - -0.002 - 0.021 - 0.028
4 Wheat bran - -0.002 - 0.026 - 0.014
5 Rapeseed - 0.001 - 0.021 + 0.055
6 Rapeseed meal - 0.004 - 0.022 + 0.165
7 Soybean meal, dehulled - 0.000 - 0.022 - 0.029
8 Soy sauce cake - 0.002 - 0.023 - 0.025
9 Toasted soybean flour - 0.002 - 0.022 - 0.016
10  Soybean, flaked - 0.001 - 0.022 - 0.017
11 Soybean curd residue - -0.003 - 0.019 - 0.019
12 Beet pulp - 0.000 - 0.021 - 0.029
13 Cotton seed - 0.011 - 0.040 - 0.025
14 Rice bran - 0.003 - 0.040 - 0.029
15 Corn gluten meal - 0.000 - 0.023 - 0.047
16  Gluten feed - 0.001 - 0.022 - 0.020
17  Grain sorghum - 0.001 + 0.149 - 0.012
18 Cacao husk - -0.003 - 0.022 - 0.023
19 Palm kernel meal - 0.002 - 0.023 - 0.019
20  Dry brewers grain - 0.001 - 0.023 - 0.017
21 Paprika extract - 0.000 - 0.020 - 0.021
22 Dextrin — -0.002 — 0.017 — 0.018
23 Mixed feed - -0.001 - 0.017 - 0.021
24  Formula feed — 0.000 — 0.021 — 0.013
25 Crab meal - 0.000 - 0.018 - 0.015
26  Fish meal - -0.001 - 0.017 - 0.019
27  Shell meal - -0.001 - 0.021 - 0.018
28 Pork meat meal - -0.002 - 0.021 + 0.055
29 Pork MBM 1 - 0.025 - 0.022 + 0.086
30 2 - -0.004 - 0.019 + 0.042
31 3 - 0.022 - 0.023 + 0.080
32 4 - 0.011 - 0.023 + 0.141
33 Pork and chicken meal - -0.003 - 0.022 + 0.045
34 Pork and chicken MBM 1 - -0.005 - 0.022 + 0.053
35 2 - -0.005 - 0.018 + 0.042
36 3 - -0.005 - 0.020 + 0.080
37 4 - 0.003 - 0.022 + 0.141
38 5 - 0.053 - 0.024 + 0.154
39 6 - -0.001 - 0.021 + 0.075
40 Chicken meal 1 - -0.001 - 0.022 - 0.031
41 2 - -0.001 - 0.022 - 0.026
42  Feather meal 1 - 0.002 - 0.028 - 0.043
43 2 — -0.002 — 0.021 — 0.044
44 Dried skim milk - 0.000 - 0.110 + 0.695
45  Dried whey - -0.001 + 0.240 + 1.155
46 Bovine MBM +7 Liog +% 0355 +7 607

1) n=2 (No. 1~43), n=1 (No. 44~46).  2) Product of ELISA Technologies, Inc.

3) Morinaga ELISA kit against a heat-treated bovine protein is a product of Morinaga Institute of Biological Science, Inc.

4) Cut-off value is O.D. 0.1.

5) Cut-off values are O.D. 0.126 for No. 1~10 and 12~21, 0.160 for No. 5, 42 and 43, 0.151 for 22~41, 0.144 for No.44 and
45, 0.082 for No. 46.

6) Cut-off values are O.D. 0.066 for No. 1~3, 6, 7, and 12~15, 0.034 for No. 4, 8, 9 and 16~21, 0.032 for No. 5, 10~11 and
22~27,0.027 for No. 28~31, 33~36, 0.075 for No. 32, 37~43, 0.075 for No. 44~46.

7) Equivalent to a concentration of 1% bovine MBM in a sample.

8) Equivalent to a concentration of 10% bovine MBM in a sample.
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Table 2  Results of MELISA-TEK assay on Pork MBM and Chicken Meal
containing Bovine Meat Meal at different levels"
(+/—: Detected/Not detected)

Contamination level Pork MBM Chicken Meal
of bovine meat meal Result Mean O.D. SD? Result Mean O.D. SD?
0% - -0.001 0.001 - 0.001 0.003
0.15% + 0.394 0.041 + 1.566 0.166
0.75% + 2.249 0.197 + 3.487 0.045
1) n=8

2) Standard Deviation

3.3 H:[AEER

ATAY Xy MIE2ABIEOBBRKE ZREST 5720, el X 2 2L FER 4 FEhi L 7-.

KA B R OF % o L= 2 0.15%K% T 0.75% 800 L 7 30k K OV IR GURE 2 U,
h IR R B AR  t S E PRAERS, A N BR B A W RO 26 0T, IMETE AN B AR &
V=T IERT, MENEN B ARG A SR SRR o 2 —, HENEN B AR E W
SEMEAESNTE 2 —, HEIEN B AR PR, 2 E R RS A S 8RS PE T L
ZeET, AEREEWRFHGES SO ¥ —, B ARBELA RSt e, BAOKES
By, MNATBOE NIES B AR (Bl Oh) BWKEHELZ2EINE 2 —) K, F
LIRS (B Rt 2 —), EMlaEEr (3 Fiietsr 2 —), R4 HBRFEER (B
FAa R % —), FARREFEER (B [FE & —RRFEGIT L OFEERFESET (B [F
@2 —) O 16 REREIZIBWT, RKIEITHE-> CILFERBRZ FE L7,

Z OFERIL Table 3 DL FBY T, TXTORRENT X TORBHIOWTRT S @k A
HEOAELZIEL < HETX, RpEM, B, Accordance M TN Concordance L7 XT 100%,
COR b _T 1 &5 RWVFRMNGEL T,

B TIROBE T 0.15% K VARV FRBIRINE TH BT & & 2 b2 ny, FRK 0.15%
BINERE B Tl 16 REBRE D O0.D.OfK/IMEN 0.103 &y FA7E (0.1) LV bFickEn
HTHoTZ b, MBREMONTY X LEB LA TAPXy POKH FIRIT 0.15%F %
LEZORNTZ.

723, Accordance, Concordance }2 O} COR %, Langton |Z X YV $&M8 S dL7= @M #T 0 I [E 40Ar
WEEROFT- I REERE " Ch Y, Accordance BEBRENOFER D —E %, Concordance 733AER
EMO—-HELZEWL, TNENEESTICBIT 2ENBIK URBE ESMBREEICHTZD.
Accordance M ' Concordance 13 100% (2 T WM I1E & FE 25 % <, COR % Accordance & OV
Concordance 2NEMELSHTOBEIZ LV HELZZITT NI &b, ZITEEZZITIZ W
ERoTHEY, LIZEVEIZEREN G,

Z2ZOD, FRBRETHEMLEZT L=+ vy vy —L 7 b — M) =X =DK% % Table
41ZRLT.
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Table 3  Collaborative study results of MELISA-TEK assay
(+/—: Detected/Not detected)

Contamination level of bovine meat meal

Pork meat and bone meal Chicken meal
Lab. No. 0% 0.15% 0.75% 0% 0.15% 0.75%
1 - - +, + +, + - - +, + +, +
2 -, - +, + +, + -, - +, + +, +
3 - - +, + +, + - - +, + +, +
4 -, - +, + +, + -, - +, + +, +
5 - - +, + +, + - - +, + +, +
6 - - +, + +, + - - +, + +, +
7 - - +, + +, 4 - - +, + +, +
8 -, - +, + +, + -, - +, + +, +
9 - - +, + +, + - - +, + +, +
10 - - +, 4 +, 4 - - +, + +, +
11 -, - +, + +, + -, - +, + +, +
12 - - +, + +, + - - +, + +, +
13 - - +, + +, + - - +, + +, +
14 - - +, + +, + -, - +, + +, +
15 - - +, + +, + - - +, + +, +
16 - - +, + +, + - - +, + +, +
Specificity (%) 100 — — 100 — —
Sensitivity (%) — 100 100 — 100 100
Accordance (%) 100 100 100 100 100 100
Concordance (%) 100 100 100 100 100 100
COR 1 1 1 1 1 1
O.D. Mean 0.002 0.250 1.195 -0.001 0.908 2.637
Min -0.011 0.103 0.548 -0.010 0.211 0.930

Max 0.016 0.622 2.266 0.006 1.608 3.547
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Table 4  Instruments used in the collaborative study

Lab. No. Plate washer Microplate reader
! Cw Molecular Devices
Vmax KINETIC MICROPLATE READER
5 o Nalge Nunc International
IMMUNO-MINI NJ-2300
3 o TOSOH
MPR-A4i
4 o BIO-RAD
Benchmark Plus
5 o BIO-RAD
Model 550
6 o BIO-RAD
Benchmark Plus
7 BIO-RAD TECAN
Immunowash Model 1575 SUNRISE RAINBOW
g TRICONTINENT Molecular Devices
MultiWash 11 VERSA max
9 BIO-RAD BIO-RAD
Immunowash Model 1575 Model 550
10 o Thermo Labsystems Multiskan JX
and COLONA ELECTRIC MTP-120
1 Thermo labsystems TECAN
Wellwash 4MK2 SUNRISE CLASSIC
12 Thermo labsystems TECAN
Wellwash 4MK2 SUNRISE CLASSIC
13 o TECAN
SUNRISE RAINBOW THERMO
14 Thermo labsystems TECAN
Wellwash 4MK2 SUNRISE CLASSIC
15 Thermo labsystems TECAN
Wellwash 4MK2 SUNRISE CLASSIC
16 Thermo labsystems TECAN
Wellwash 4MK2 SUNRISE CLASSIC

"' Wash using a washing bottle.

"2 Wash using a multichannel micropipette.

3.4

PR EBE STV Y,
b0) AV, FREH TOREREZH~7-.

3 Wash using a multichannel dispenser.

e K PR R OO AR R E Y O R
A T4 WXy ME, Myers HIZEVEEEEFOFREBRICOWNTEHMEN RSN TEY, BE
2T, ENEEOEEMEGE (KT 2 Bk 25 £ v

RRER, JFEHREEREE (KRAEH L F X

S—AERALELD), FXUI—AKRNT 2P —I— T, FRNEFENFREHDE 0.25%,
0.5% K DM 1%IRM LR 2L, 2 T4y N TRBEIT- 72,
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AR OFERIL Table 5 D LB TH Y, 6 AEH 1 RED 0.25%RMAEL 2R E, T~ THH

THIENTE., LIEB-T, 274 FFy MIEMEEE T OFRERORHEE LT,
RAEGHICHEAT 201+ REEEZFELTNWD EZx 6T,
Chen HiIZk D e, AT7A4 Xy MTHVWLNTWSE /7 2 —F AHiiKIE 5.0 ng/mL @ Tnl %
HTExp s Tnd Y. RRICHNEFRETHICONT, A4 ¥ Xy hTTnl DEHE
ZHELZEZABLZE 50 mgkg Thol-. LIEN-T, A4 %Fy MIKWEKED 0.1%
DR EHORENATRE L HH SN D .

mE, PR LB L THEATHOMRE TRAREWHERERoT20E, BOEHENELL
1L Tnl G ARITFADT 272D EEZLND.

Table S  Results of MELISA-TEK assay on six samples of
pork MBM containing bovine MBM at different levels
(n=1; +/—: Detected/Not detected)
Contamination level of bovine MBM

Kind of pork MBM 0% 0.25% 0.5% 1%

Result O.D. Result O.D. Result O.D. Result O.D.

Pork meat meal - 0.017 + 0.104 + 0.225 + 0.427
Pork MBM - 0.060 + 0.180 + 0.324 + 0.544
Pork and chicken MBM 1 — 0.005 - 0.086 + 0.179 + 0.318
2 - 0.010 + 0.133 + 0.240 + 0.476

Chicken meal - 0.005 + 0.118 + 0.214 + 0.436
Feather meal - 0.004 + 0.121 + 0.218 + 0414

4 FED

ATAYXy ML BERITOKT SEWH KA BHEDORHEIEICOWNWTHRE LIZEZ A, RO

FEREST.

1) HEPEEEHECRE 22 5, T O B SRR & & e W BV R REECEE 19 R, R3O B ok
R ZE & E WA HEIRAEE 2 8, ARG 2 AEOVFEREMEH W TREZITo7 2 A, A
OB ZZ T TICFRNER AR T 52 N TE .

2) BABHMEOTFF I —ZZNZTNFAmZ 0%, 0.15%% O 0.75%RIN L 72508k 2 v T
MTREZRH~RTZEZ A, KATHEROFAH TO0.15%EE 2 b,

3) BAEHMEORT X I —ZENENFRBE 0%, 0.15%K Y 0.75% %M L 7230k 2 v 7o 4k
AR ER DOFE SR, FrEME, KJE, Accordance M U8 Concordance I£9-XT 100%, COR 4T 1T
ol
UEDFRERNS, 274Xy MIKREREOEBMMEEE T O T > B h k- A AEOKH

EELT, BEREM - RHBEE L ORESICERT 201+ BEE2BA LWL EBX 6T,
B, ATAYXy MIARNOBREZEE 2T, Fk 1843 H 17 BT e 0B h

ki PEomE (203)] L LTHIESN Y, FRL20 44 A 1 BIZIE ELISA-TEK XV Y

FH X b &SRB AT RTINS iz O
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