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Extracts of sausage, sauce, cookie, cereal and pasta sauce spiked with milk standard protein at
a level of 5-20 ng/mL as sample solutions were analyzed in replicate in 10 laboratories. Coeffi-
cients of variation (CVs) of the three ELISA methods using a Milk Protein Casein ELISA Kit
(Casein kit), a Milk Protein 8-Lactoglobulin ELISA Kit (8-Lactoglobulin kit) and a FASTKIT™
Milk ELISA Kit (Milk ELISA kit) were mostly below 10%. Mean recoveries of the milk standard
protein from the food extracts were over 40% in the three ELISA methods with a few excertions.
The recoveries of milk standard protein from the sauce extract in Casein kit were improved by
adjusting the extract to neutrality before the Casein kit assay. The recoveries of milk standard
protein from cookie, cereal and pasta sauce were improved by the increasing the amount of
antibody coated in the Milk ELISA kit.

The detection limits of all the ELISA methods were 1 ng/mL in sample solutions. These
results suggested that the notified ELISA methods are reliable and reproducible for the inspection
of milk protein levels in extracts of sausage, sauce, cookie, cereal and pasta sauce.
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Table 1. CVs of Determination of Milk Standard Protein Using Milk Protein ELISA Kit (Casein)
Conc. (ng/mL) 0 1 2 4 8 16 32 64

Laboratory 1 2 1 2 1 2 2 1 2 1 2 1 2 1 2
1 1.4 2.5 1.7 1.8 2.7 1.9 2.3 5.6 6.3 2.6 2.5 5.9 0.9 1.8 2.2 3.6
2 27.7 8.9 5.6 7.7 9.1 6.5 9.9 5.7 29.6 9.6 7.9 8.0 7.8 4.4 2.7 5.3
3 10.7 19.8 3.5 10.2 26 125 0.9 3.3 0.9 3.3 3.7 0.4 0.9 2.4 1.8 0.9
4 21.3 127 8.6 26 19.1 0.4 7.8 1.9 3.2 4.2 1.7 1.6 2.4 0.3 2.3 2.0
5 133 350 233 188 11.0 337 121 10.0 73 174 9.6 8.8 3.4 4.4 1.7 2.0
6 9.1 3.4 3.6 50.1 6.1 3.9 1.2 1.8 3.8 1.3 2.6 1.7 1.2 0.3 1.4 1.0
7 4.4 2.6 3.4 3.8 198 0.0 1.6 0.8 3.5 2.9 1.8 1.0 4.0 3.8 0.4 1.5
8 24 114 6.6 1.0 5.3 2.6 2.0 3.4 3.6 0.6 1.3 1.9 2.9 5.2 1.1 2.1
9 149 11.0 108 6.0 5.6 3.3 2.9 3.1 0.0 5.0 2.9 1.5 0.8 1.9 2.6 3.0
10 2.4 2.3 8.2 1.0 3.7 3.7 1.1 3.4 1.2 1.7 3.4 3.0 1.4 2.6 0.9 0.8
Mean (%) 10.8 11.0 7.5 103 8.5 6.9 4.2 3.9 5.9 4.8 3.7 3.4 2.6 2.7 1.7 2.2

Data represent mean values of 3 wells
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Table 2. CVs of Determination of Milk Standard Protein Using Milk Protein ELISA Kit (58-Lactoglobulin)
Conc. (ng/mL) 0 1 2 4 8 16 32 64
Laboratory 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
1 6.7 3.4 3.7 4.5 0.8 4.1 3.6 2.2 1.1 5.1 2.4 1.8 2.7 1.4 1.2 2.5
2 2.3 95 125 7.0 8.5 1.1 4.9 0.5 7.9 4.5 6.9 1.4 5.8 4.8 4.0 0.6
3 2.1 2.7 9.4 2.3 8.5 2.4 2.3 3.9 9.8 1.9 2.6 0.0 1.2 2.0 1.8 1.2
4 1.8 3.6 5.5 2.7 4.6 1.5 4.2 4.2 5.2 1.9 2.6 2.2 0.2 3.3 1.6 2.1
5 13.1 24 152 7.5 6.3 11.3 156.2 3.6 2.8 2.1 3.1 3.6 3.5 2.1 0.4 1.9
6 7.9 5.2 4.9 3.8 7.3 5.0 5.3 3.8 1.1 4.4 4.4 5.4 2.2 1.1 4.7 2.3
7 74 4.4 5.6 85 11.0 11.2 7.9 7.6 189 2.4 1.5 3.7 1.3 11.2 1.0 0.8
8 6.1 5.6 96 11.6 5.2 5.5 2.5 8.5 0.4 2.1 4.6 0.9 1.5 2.8 2.7 3.2
9 131 126 7.9 8.1 4.3 5.2 6.2 2.9 1.9 3.1 2.0 3.2 0.3 4.4 4.2 0.9
10 7.3 105 6.5 8.7 8.3 4.4 9.5 0.5 1.6 212 4.8 3.6 0.6 2.7 2.6 0.3
Mean (%) 6.8 6.0 8.1 6.5 6.5 5.2 6.2 3.8 5.1 4.9 3.5 2.6 1.9 3.6 2.4 1.6
Data represent mean values of 3 wells
Table 8. CVs of Determination of Milk Standard Protein Using FASTKIT™ Milk ELISA Kit
Conc. (ng/mL) 0 0.5 5 25 100
Laboratory 1 2 1 2 1 2 1 2 1 2 1 2
1 3.2 1.3 2.3 2.5 1.6 0.9 1.1 5.7 1.9 4.8 1.4 5.4
2 3.9 4.7 3.8 3.3 4.2 1.9 5.2 2.2 2.5 3.5 3.0 2.8
3 2.6 6.2 3.9 19.7 1.2 7.9 11.9 7.8 2.2 6.4 1.1 10.6
4 4.2 5.2 2.5 4.3 2.2 6.0 2.7 3.2 3.0 2.1 4.4 2.4
5 2.5 3.7 2.2 3.8 3.3 2.7 1.4 3.2 1.6 1.7 2.9 1.3
6 3.5 2.5 1.8 15.3 2.4 0.7 2.9 2.3 4.3 35.2 2.7 4.4
7 2.1 2.7 4.6 7.9 2.3 2.2 2.2 4.1 4.7 3.9 4.8 1.8
8 6.5 3.4 9.6 2.7 2.9 2.9 2.4 3.6 2.1 3.8 2.2 1.4
9 7.4 16.3 5.3 5.6 5.8 4.7 4.6 4.4 3.2 3.6 1.9 1.5
10 3.6 3.1 4.6 3.7 2.8 2.1 3.6 7.5 1.2 1.2 2.8 1.6
Mean (%) 4.0 4.9 4.1 6.9 2.9 3.2 3.8 4.4 2.7 6.6 2.7 3.3

Data represent mean values of 3 wells
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5ONHEIERE, v —RERWTIE, YRY Y =B
M ERERIRE (5 ng/mL) OEIER 34.3% 057 v + —
2B T B AIEERIEE (5 ng/mL) OEIER 90.5% DHiPH
iKbb, V—RENZY Y —ZPISF ELISA OFERE L
TRIMETEFERTH > 200 Lal, v — 2
HiE 0 & OSFEINR IR, 54% GUIEBAKEEZEE LTS

ng/mL & 732 X 5 IR, 8.0% GUEBKEELE LT
20ng/mL &5 XS5 EEh -t NXRY Y =R

BWThH, BoOEFAMHRIC AR RN C
EpS, V2B THEIPEENES BB FHRPEA S

N, v —2RFHOpHAZRELET A, pHM2~3 &
E D O BRI B TR 5 2. FDies, v —
2 T R A RN L 72 #2012, pH & i (pH 6~
8) & 115 kO ICFHER, LUTRBROEBIELIT > 1cfEHE,
AT 106% (AERIIRZ & LT 5ng/mL &73

B EHITHIm, 97% GAIEAREE & LT 20 ng/mL &
BEEIWM LRE L. COELS, ARMEKO
pH AAFREEICEEIEANC R > TV B EENEMNEL 155 2 &
DIRBENT. A4 vF o MokB Y —EEBRV[
IV @ RSD, 13 4.8~31.0% TH D, RSDgId 8.5~35.6%
TH -t MIEERERED SHK LT, W oRSDg
DES, ZEREEEZMRILT 2150 1 > Tdh % Horwitz
DA SR I N B EE TE > Th7th,

B-57 a7y vE.y b TOREBEOREE% Table 5 1
Y. 10 BEBA T LciE R, KAl O llEER
DORIEM I, 131F 0ng/mL 75 2 ng/mL OFPHICH D,
HISETAIGERE » O L oco B0t aaald, I+
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Table 4. Results of Inter-laboratory Evaluation for Recovery Test of Milk Standard Protein Using Milk Protein ELISA

Kit (Casein)

) Accuracy Precision
Extract Sample solution  Number ,Of recovery (%) Repeatability (%)  Reproducibility (%)
conc. (ng/mL) laboratories

Mean Bias RSD, RSDr

Sausage 5 9 62.9 —37.1 15.2 21.9
20 8 49.6 —504 8.3 15.0

Sauce 5 10 5.4 —94.6 118.6 130.9
20 10 8.0 —92.0 44.9 52.7

Cookie 5 10 90.5 —9.5 15.9 19.2
20 8 82.3 —17.7 4.8 8.5

Cereal 5 10 64.9 —35.1 16.4 224
20 8 62.9 —37.1 7.2 11.6

Pasta sauce 5 10 34.3 —65.7 31.0 35.6
20 10 34.5 —65.5 19.0 27.4

Table 5. Results of Inter-laboratory Evaluation for Recovery Test of Milk Standard Protein Using Milk Protein ELISA

Kit (B-Lactoglobulin)

Accuracy Precision
Extract Sample solution  Number ,Of recovery (%) Repeatability (%)  Reproducibility (%)
conc. (ng/mL) laboratories

Mean Bias RSD, RSDr

Sausage 5 8 94.8 —5.2 19.4 184
20 8 74.2 —25.8 19.8 18.7

Sauce 5 10 49.0 —51.0 44.5 44.0
20 9 58.6 —414 17.2 17.7

Cookie 5 8 93.0 —17.0 25.5 22.8
20 8 85.4 —14.6 17.1 17.7

Cereal 5 9 53.2 —46.8 26.8 41.3
20 8 66.8 —33.2 13.2 174

Pasta sauce 5 9 61.3 —38.7 47.4 49.0
20 9 64.0 —36.0 27.9 31.0

T 100 ng/g LIFTH - tz. S & OFEIY
Fid, v —RICBI BHIERKIEE (5 ng/mL) OEIHE
49% m 5 — & — VIT B HHTERKEE (5 ng/mL) O
[EVE 94.89% O#IFHICH b, ELISA OFERE L TI3IZIE
WETEBEERTH - 72, [BIERD RSD, 13 13.2~47.4%
THV, RSDrld 17.4~49.0% TH - 72.

HF T S54F+ .y F CORBEOKEEA Table 6 TR,
10 BEBAT T L 7o AS R, KBS IR o JIE 7 #  JIlE
flild, 8BLMQ0ng/mL»5 2ng/mL O&EIFHITH D,
HIETRRIEE» SR L oo AROFAEERIF, T
T 500ng/g VINTH -1z, SRtk s» S OFHEIY
FiE, v 7 IVORIERKEE (10 ng/mL) @ [EUER
233% 5V — & — Y ORIERREE (10 ng/mL) O
IR 48.4% OHFIPHIZ H - 7. [BINZE D RSD, 1+ 28.4~
69.7% TdHV, RSDg 3 35~69.9% TH - 7z. [H|ERD
BRI, hEAYF oy b BLEBIF I T T v Fy
MTEN, BWERIZRLTO R, iy o+ —, v 7
W, NG — ZDRMEIGRAE L, FBE SR T3
Motel EMD, TOHTL— Ma— T AHEDES
BE 2FICT A2RBRETY, BEVETFICBWT Y v F—,
)T, NRY Y — 2B BRMEINGER AT 7 &
A, 79 F¥F—TlE5ng/mL T 75.7% (CV {E 12.2%),

10 ng/mL T 83% (CV {# 0.6%), ¥V 7/ T35 ng/
mL T 58.4% (CV fE 8.6%), 10 ng/mL T 725% (CV
i 28.7%), /¥Z2 %V —Z T35 ng/mL T 59.1% (CV
i 17.2%), 10 ng/mL T 59.4% (CV fi 23.1%) & [AIX
KB NI, COBBEATEIE @ ELISA 0
HEICE, MEEZ 2B LEFA TS A ¥+ b 2R
2 R A

PRI SAYF M, IS A 9+ b EEBRICERL
OEHD 5 v 57 FUFITHT 28 ) 7 0 —F ik EH v
TBY, FET LA YOBEPMIRAF =T LT VDY
Vo BHICBLTO T A EAMTE L T TL
5. FreRZEWRomFICT 2 huEicma, ek«
Pt 2Pk b 7L — b~ Rica—r&hTho, T
ENOIEHEEZZEELTVWS. LaL, Az 514 F+y
FORY 7 o—FuPRORT, FET LILAE Y RTHIE
HOFO T E b~ 72T 2TUANE C FAET B0, T
DR\ b — 72T 2 huElE, BB X o
P AZET 20k L 0D WEEZ OND. TDb
LT SAFF oy bOERY Vo EICKT 2RO SV
TV —7EBET PRI, Bitihtiek s 0%
Bk, FIHEEKy v BEOEEETFEINPT VL
PN S - o RSN D, —H, nEAVvF o P BXU
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Table 6. Results of Inter-laboratory Evaluation for Recovery Test of Milk Standard Protein Using FASTKIT™ Milk

ELISA Kit
) Accuracy Precision
Extract Sample solution  Number ,Of recovery (%) Repeatability (%)  Reproducibility (%)
conc. (ng/mL) laboratories

Mean Bias RSD, RSDr

Sausage 5 10 41.0 —59.0 35.2 37.7
10 10 48.4 —51.6 34.5 37.9

Sauce 5 8 40.9 —59.1 36.3 35.0
10 9 42.5 —57.5 28.4 40.0

Cookie 5 9 34.2 —65.8 41.0 46.3
10 10 41.2 —58.8 60.9 55.0

Cereal 5 8 25.4 —74.6 69.7 69.9
10 9 23.3 —76.7 58.4 59.1

Pasta sauce 5 7 27.1 —72.9 59.8 63.9
10 10 40.4 —59.6 57.4 55.9

B-57 a7y vEy KT, TRENHEA VITHT
ARY) 7o —FUEBLUB-5 2 F a7 ) icktd
Z2HY 7o —FUPEOAFHLTEY, Ihsohiff
3, BED Y vN2EDEL DI b — 7 %R BHUA
OEHITH Y, AEIEH Lo Aihiiks < lihE £
Fiz Wi, BICREEP - EBEZ 5N 5.

FELD T & EEE L CEAGEE OEAmELEORET
&, ¥ NTOELISA#+ v b PR SA ¥+ b, H ¥
AVFy bBIUEBIFZ o T ) vEy b)) &b, FE
VA F =20 TH L BABREETIBRICE, »L A
L7 RiRiE® pH 2R L, LENHERHAT (pH
6.0~8.0) LB L HITHEL, T0®% KON IZA
BEZ2mBOIET ZET, v 7 HOMHEITY &
IRMrE N, FHEHAISAHFFE Y PTR, FL— M
AT AIKEEZ 2M5IcT 3 &ic L. BBHMMIRE
3, A ZELTTRTOTRTDOELISA + 5 + T
AEE 2 g SRECL, 38 mL OflitHfEE R H 5 W IR IAA
iz ins, *EVFAF—HBEICLIOMLRBATEIE
lcanre.

FRFERMERHERTT ST, EEPRERH%T 5
PUAZFIH L7 ELISA #: UFRLz 54 F 5 b) L H—
b B WO F R EPTE A2 k9 5 PR 2 R L 72 ELISA &
(hEA VvF oy b BLUB-S27 0T Y v+ b) D2
TERAD T -l & L7, Wik & bENEREE
LTHY, FBHELVORHFRORSAZMSBERICH S
iz, ELOhDOHREICKS Z EICRENODT, FIE
FEMERETScRliRERICED 1IkR2 2 ) —= v 75
e (Ao

B, H—d sV I3EEEERE T 2 hiik e R L
ELISA 13, # €4 v+ o b OO pH I & 5 &
ERFEHEA v F Y b BIUBT I T vEy
N EBICBRIFRFERY - 7208, BHREEICBLTE,
ERADHR ETAESICEAEA v F o b DA ETVTH
EEITH T &I -, T EidoERIck D, EHEN
A2 285 2 PUE A FIH L7 ELISA & Hi—d 3 W i3k
BP0k 9 A PUR 2R L 72 ELISA ok R

D 1RR7Y) —=vrd 3 Eict-154, 3HED
For(BEAYF o, B2 T T vFy P B
UHHT A%+ M) TREZITS T ENMNEIT S,
Z D12 DRBEONHME L REROBHEREZEE LT, H
—& B VISR 25859 2 Uk Z R L 72 ELISA i
3, hEAYFy POABERMATEZILEICE -, Th
BAEAF 0y bDB-F7 a7 ) vEky M, N
T 5~ O FHEFH A RV S Hr S ez wTH
3.

A, HERVE (CEFD) © ELISA ko EH#e{ko B
T, V==Y, V=X, JyuF—, NV, YITILOE
At A W T, 10 #8R51C & B Inter-laboratory Eval-
uation Studies #%Efi L 7z. FMRHHREOMIETIE, »
YA vFy b, 57 70T ) vEy b, BOUIIAER
ISAYFy bED, BBURARFTh-2EEZON
3. IRINEROBEETIE, AEA4 Y F o MITBOLWTARMR
R DSERPERNE O TV B E RIS KIRICEL 155 2
EMHER L2, Fi, A SAYF Y MITBWTS, 7y
Fe VYT, NV =2 EOETMMEEITB VT
13, DMTHEBIMS X OEMEHENE, -2 &b, 7
V= hMiZa— bR AOARE 2510 2R T
WEICRE B E S e, 3y v ¥ 7 B0 ELISA 3T &
B IEREBAIC X 2 BEE O 1375 <, RERBERAN B L O
EREBERI T OB 2509 5 T & 13, R TE s Fi
5, TULF-FRGIEOBENEERT 2 LT, MHT
HETHLEEZONS.

PR 14811 A 6 Hicld, BFERME O R ROERD
Hic, fFeEEMER et o s hicmakoil
Kab i, BEARGEHEEERERFESE®ME LT
[TV VF-—YEEZECRMOBEREICOVWT] (BFRH
1106001 5) BHFEFEME 5 S H oA E L TARS
n7d, KBS ok, MAEBERBIC T L
F-FROEMOHMITRENbDTH Y, FREXKD
B, COMBEFEOMERE EELEICE S &, fTELS
T5C LD, AREER, 2 HO ELISAEICED
ERL, ¥IENREIGEDA, Yy Tay MET
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iR 5 T &iTis 5.

it

fid

AWrgEd, EATTERE RS (EiRLaRat
FHE) [BEmERPEA 2P L T ONRB LY

EFR I B4 29T 1T &k » 7. AWFFEIc7 0,
CTHE W 2 F LIcRrEREMEMRET & ot IS
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