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Abstract

Enzyme-linked immunosorbent assay was developed for the analysis of soy protein in foods. Competitive
indirect ELISA (ciELISA) was established by using specific antibodies against the heat-stable acidic subunits
(AS) of glycinin. Soy proteins in each sample used in this study were solublized in the presence of urea and
DTT and boiled at 100°C for 1hr and then were renatured with a cystine-containing solution. After these
treatments, each isolated soy protein (ISP) heated at 60, 70, 80, 90°C for 10 minutes showed almost the same
curve as unheated one in the ciELISA. The detection limit of ISP was 0.3 pg/mL. Anti-AS antibodies have
very low reactivities less than 0.1% toward non-meat proteins such as skim milk and casein and did not show
any reactivities toward egg white powder and ovalbumin. When laboratory-made sausages containing ISP of
0.5~3% were assayed by ciELISA, the mean recovery was about 83% (C.V,, 19%). In addition, the average
content of soy protein in commercial sausages was 1.27%.
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Fig. 1. Heat stability of ISP as determined by ciELISA.
ISP(1 mg/mL in PBS) was heated at each temperature for 10
min.
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Fig. 2. Reactivities of anti-AS antibodies toward each
protein.
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Table 1. Recovery of ISP in skim milk as assayed by ciELISA"

Isp WY%I added  pyjy ion ratio ELISA value IS&‘:;W Corr. factor” I5P ?;Z)a yed Recz(‘)y;/;’. Y
0 5/10,000 1.59 0 1/5 0 -
05 5/10,000 1.36 20 1/5 04 80
1 5/10,000 131 34 1/5 0.68 68
3 5/10,000 1.10 10 1/5 20 67
5 5/10,000 091 22 1/5 44 88
Overall 76 £8.7(11.5%)%
YPowdered ISP was added to a skim milk powder.
ICorrection factor converts ppm (ug/mL) to % concentration.
YMeanxS.D. (C.V)
Table 2. Recovery of ISP in laboratory-made sausage as assayed by ciELISA?
ISP pov(v%e)r added  poodonratio  ELISA value IS(Pu(gi/ent?th)ed Corr. factor” Isp zz.ts;?yed Re((:%ery
0 5/10,000 0.816 0.34 1/5 0.068 -
05 5/10,000 0.706 28 1/5 0.56 112
1.0 5/10,000 0.688 34 1/5 0.68 68
20 5/10,000 0.614 8.0 1/5 1.6 80
2.5 5/10,000 0.507 8.8 1/5 1.76 70
3.0 5/10,000 0.582 12.8 1/5 2.56 85
Overall 83+ 16(19%)”

YPowdered ISP was added to a laboratory-made sausage.

BCorrection factor converts ppm (Ug/mL) to % concentration,

¥Mean+8.D. (C.V)



ELISA of soy protein ) 995

Table 3. Detection of ISP in commercial food as assayed by ciELISA

Labelled ISP _ . ISP detected y ISP assayed Recovery

Sample (%) Dilutionratio  ELISA value (ug/mL) Corr. factor ) %)

Sausage-A None 5/10,000 0.561 54 1/5 1.08

Sausage-B None 5/10,000 0.575 4.6 1/5 0.92

Sausage-C None 5/10,000 0.540 72 1/5 1.44

Sausage-D None 5/10,000 0.528 8.0 1/5 1.60

Sausage-E None 5/10,000 0.562 54 1/5 1.08

Sausage-F 1.73 5/10,000 0.531 7.6 1/5 1.52 88
Average 1.27£0.26

UCorrection factor converts ppm (ug/mL) to % concentration.
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+ 19%2 JepdohTable 2). 38, 55 H7P3A
AT AAT MR EAX7)L 00682 Hiebt=d)
ol AMA el B T ARz} AS AL
H] Eo]d ulg-g Mol AoE AW FAHA 31
&= gholx Fel7} gicki A=} Rittenburg 5
2 AAA)el ISPE A7Fsted spike testS AAE A
92%2] 5L HYT o) SR AHFE o
742 @b BMA] s Re-g SR geld & 3
488 Rocky Ruslge). e 7 0L &
33 AAAE Azt HrHE FDYe) e
218193 2 A9 79.1-1063%2 VPR o Ty
o] HArlge] @L4E HAHLE 5o A
el AES Bgdy Rusdd.

N AMA 639 A A ISP HF $F
1.27%(S.D., 0.26)2 “EPgTh(Table 3). §3], ISP &
o] 1.73%2 FUsH FAIE = 2MA R A
2 1.52%2 Jeht 88%9] 3482 R4 wlebd
B od7ollA] 7et GiELISAY: spike test ¥ AlEEA
o] Asy} k3l JFEAE Fo R B
o] 23] A4 7158 Aoz Y4,

2 o

AZ Z 5] BAS 93 A4AHEESAy
(ELISA)S Balaat st sy & 74
AEoln el QFAEr glycinin®] acidic subunits(AS)]
3t So| M E AABPT ol o] &3t THAY
ELISA(CELISA)YS 833l e. A8 2L uread}
DTTE Agjgrezs 4827 oH 100°CAAM 123
o=]a)sld T cystined g fo AlF

olgjgt A& HEAsA ISPE 60-90°C7HA] d
Azg Asel dsME XA W A ¢
= Aoz Jeigs FFFA AlA ISP &g
= 03 pug/mLe|g}. 3HAS dHAe) oE Al o
3 ureAdS AER Ax, gXE, JHe, PYE
o} ovalbuminell A 0.1%0|3}2 w|FsA wHgEAY
79] HhgElA g Aoz Vel ISPE 0.5-2%4
74gt =R EGe] 93 ISP B4 g Yo
76%(C.V, 11.5%)32™ ISPE 05-3% 718l Al§
Azg 2R A4 DT 83%(C.V, 19%)2 el
I AlF 2AR 646l 4= ISP ¥ HF
1.271%2 Ve

g #

1. Nakamura, T., Utsumi, S. and Mori, T. Formation of
pseudoglycinins form intermediary subunits of glycinin
and their gel properties and network structure. Agric.
Biol. Chem. 49: 2733-2740 (1985)

2. Flint, FO. and Meech, M.V. Quantitative determination
of texturised soya protein by a stereological technique.
Analyst. 103: 252-258 (1978)

3. Bailey, F.J. A novel approach to the determination of
soya proteins in meat products using peptide analysis.
J. Sci. Food Agric. 27: 827-830 (1976)

4. Hitchcock, C.H.S., Bailey, FJ., Crimes, A.A., Dean,
D.A.G. and Davis, PJ. Determination of soya protein
in food using an enzyme-linked immunosorbent assay
procedure. J. Sci. Food Agric. 32: 157-165 (1981)

5. Stawick, PE., Hermodson, M.A. and Nielsenm N.C.
Identification of the acidic and basic subunit complexes
of glycinin. J. Biol. Chem. 256: 8752-8755 (1981)

6. Rittenberg, J.H., Adams, A., Palmer, J. and Allen, J.C.
Improved enzyme-linked immunosorbent assay for
determination of soy protein in meat products. J.
AOAC. 70(3): 582-587 (1987)

7.Kim, CJ., Kim, }B., Kim, B.C.,, Lee, S.B., Jung,
S.W., Choe, D.Y. and Ko, W.S. Development of immu-
noassay systems for the assay of soy protein in meat
products; The assay of soy protein in meat blends and
commercial product by enzyme-linked immunosorbent



996 A F A A 32 WA 5 2 (2000)

assay(ELISA). Korean J. Food Sci. Technol. 24: 204-
208 (1992)

8. Shon, D.H., Kim H.J. and Yun, S.S. Property compari-
son of Polyclonal anti-soy protein antibodies produced
for ELISA. Korean J. Food Sci. Technol. In process-
ing.

9. BIOKITS: Soya protein assay kit for the quantitative
determination of soya protein in food products by

enzyme immunoassay. Cortex diagnostics. pp. 6-7
Newtech square, Deeside industrial park, Deeside, Lon-
don. (1995) '

10. Wolf, W.J. Sulfhydryl content of glycinin: effect of
reducing agents J. Agric. Food Chem. 41: 168-176
(1993)

20004 5Y 169 A$)



