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STUDY ON QUANTITATION OF HEAT DENATURED SOY PRO-
TEIN: DEVELOPMENT OF A NOVEL METHOD FOR QUANTITA-
TION OF HEAT DENATURED SOY PROTEIN BY UTILIZING PEP-
TIDE FRAGMENT FROM SUBUNIT OF SOY 11S GLOBULIN AS
ANTIGEN IN ENZYME LINKED IMMUNOSORBENT ASSAY
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ABSTRACT

A high specificity and sensitivity of enzyme linked immunosorbent assay (ELISA) was
availed to work out a quantitative procedure for heat denatured soy protein at microgram level.
The procedure is based on the immunoreactivity of peptide fragment(s) to anti-11S globulin
antibody. Anti-11S globulin antibody was raised in rabbits. The peptide fragment(s) which was
reactive against rabbit anti-11S globulin antibody was prepared by a combination of ion
exchange, gel permeation, and reversed-phase chromatographies subsequent to heat treatment
and tryptic digestion of 11S globulin. An immunoreactive fraction thus obtained was used for
calibration in ELISA. Food samples were autoclaved, digested with trypsin and then subjected
to ELISA for quantitation of added soy protein. A quantitative difference was observed in
immunoreactivity against anti-11S globulin antibody among soybean varieties. However, food
proteins other than soy bean showed little, if any, immunoreactivity in present system. This
novel method appears to be a useful technique in quantitating heat denatured soy protein in
various processed foods. Nutr. Sci. Soy Protein, Jpn. 8, 25-30, 1987.

T A BB OBE Y, Sk, FALE, F
Ak, EEHLEOBENDS, RE, Thb0HFR
HEB L THIEBEYERT T TR, 1V
F—LHNREFHELT, HBVET 7 AF +—DH
EhFOBWT, GLABEBENCEYERRICERZ
nTwb, 2ok kAR NLEECER, 5F
T, T AN YIS OBREREE T CTAE IS
b, LAGEIERSCHINSBEZIT S, ChET
i, MTAGRFCRMEhCHEGECABEY EEM
KBRHT2DDRLBE L ER TV BRI,
THhHITENRBCRA»H D, FHILI LT Inw,

BEIc BT, ZEbi1:, AQ11S 7= 7Y vl
HEEEYyT2=y P CEThAERN<7F 1 SP-1
EEBLTUMTARCERN S KELAODBEYEER
Bz T 5 2 xR0, AR TIE, SPI b ¢
VS v Elbic o TEBRD SP1 L3RS, N
7F FW R 2 R LR LR T 3 T v ke
LD T, UTXOEERXHRET 5. '

X B K &

AT 11S £ 07 1) SHBOHER L
KF 11S 7 = 7 ) v %, Thanh & Shibasaki ® 7'



ik b SPI 75 HEEL, DEAE-TOYOPEARL 650S
PRGBS L, HL11S 7 = 7 ) vHME LY & F
ZRAGCHEAML 2, AMEX30~40%RZTHEL,
DDSWT 1S e 7V vER VTV NELILT 74 =
Farsmw b T 74— ICLORBELT, v
11S 7 = 70 vHRESR (LUTFH LIS 5k %1871,
LIFosERIiciE, —oH 11S Fifsx Huv iz,

= B & #

BB TAE (ELISA) kXL 5, MELKTG - AAE
DEEERICH G R TRT,
BRERIVERICIZ SPL %, FEXTABREEORERHE
e DRGSR, FREH, BREW, =7
LU SOR, EAEA Y, NEIALT VRV, ¥
7o, WMERRICTAKEEORIGHEOKTICE, 74
Fyv, wYwI, vavyaA)a, a—r, viAD5
BrHvic, AEOEANERYEHET 2B, KBk
AEBERBEMLLMTAROE T L E LT, Table 1
RT X O BAREENDRAE—I VYV ——T
Zhiz Table 2 TR+ L 5 BRI Nz, K—2 Y
— =D ABAEER SPI TL0%, 20%EBH# b D
IEEALRARL -,

Table 1. Recipe for pork sausage
Ingredient Weight (g)
Pork ham 30
Pork belly 50
Ice water 20
Sodium pyrophosphate 0.7
NaCl 1.7
Sodium nitrite 0.01
Spice mixture 0.4
Flavour mixture 0.2
Total 103.01

Table 2. Recipe for extender
Ingredient Weight (g)
SPI 16.7
Lard 16.7
Water 66.7
Total 100.1
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Immunoplate

— S-2-A-6 peptide
1% BSA

—— Sample and rabbit-anti 11S antibody
— 37°C, 2.5 hr

—— Goat-antirabbit IgG/HRPO conjugate
F— 37°C, 2 hr

— Substrate solution

F— 20°C, 20~30 min

— 2M H2S04

Sample solution

—— Dilution

Absorbance at 492 nm

BSA : Bovine serum albumin
IgG/HRPO : Immunoglobulin/Horseradish peroxidase

Scheme 1. ELISA procedure
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Fig. 1. Soybean 115 globulin'¥ was chromatographed on SP-TOYOPEARL column (2.2 cm ¢ 20 cm). Immuno.-
reactivity of the eluates to anti-rabbit 11S antibody was examined by ELISA. Solid line in the upper frame
shows elution pattern monitored at 230 nm, and dotted line NaCl concentration in the gradient elution. Solid
line in the bottom frame shows the extent of immunoreactivity to anti-rabbit 11S antibody in ELISA
represented as relative percent to SPI. The fraction referred as ”S-2” was collected and provided for further
subfractionation by gel permeation chromatography.
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Fig. 2. An immunoreactive fragment, ”S-27,

fractionated by the cation exchange chromato- Fig. 3. The subfraction ”S-2-A” in gel permeation
graphy (Fig. 1) was fractionated on gel perme- chromatography (Fig. 2) was purified on a
. i reversed-phase chromatography using PEP-
ation chromatography using TOYOPEARL RPC HR 5/5 column (0.5 cm ¢ X 5 cm) on
HW-40S column (1.6 cm ¢ X 55 cm). Ammo- HPLC system (Pharmacia Fine Chemicals)
R . with gradient elution of acetonitrile concentra-
nium carbonate (50 mM) was used as mobile tion from 0 to 60% in 0.1% trifluoroacetic
phase at the flow rate of 1 ml/min. Eluate was acid (dotted line). Elution profile was recorded
. by monitoring absorption at 214 nm. Immuno-
monitored at 214 nm (upper frame). The frac- reactivity was detected at 15 to 17 ml denoted
tion, "S-2-A” (slant line) was collected and by ”S-2-A-6” fraction (slant line). The "S-2-A-

6” fraction was used as the standard immuno-
reactive fragment throughout the present

reversed-phase column chromatography. experiments.

provided for further purification by a
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same material used for preparation of rabbit

anti-11S antibody.

Scheme 1.
Table 3. Response of food materials
to ELISA
Sample Response
SPI 100.0
Beef 0.0
Pork 0.9
Egg 0.0
Gluten 1.5
Casein 0.0

Samples (250 mg as protein content)
ELISA
pretreatment with acetone, acidic eth-

were subjected to after

anol and trypsin digestion. Values
represent immunoreactivity expressed
in percent to that of SPIL

Table 4. Response to ELISA of
defatted soy bean of
different varieties

Variety Response
Raiden 79.1
Matsuura 102.9
Shirotsurunoko 72.8
York 66.1
Hill 49.1
Experimental condition was essen-

tially the same as described in Table 3.
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Calibration curve was made by using SPI, the

Details were given in

Table 5. Determination by ELISA of soy protein con-
tent in pork sausage

SPI added Soy protein detected

by ELISA
0.0 0.0£0.0
10.4 10.7£0.6
20.8 20.911.0

Experimental procedures were basically the same as
described in Table 3.
sent soy protein levels as determined by Kjeldahl’s
method, and those in the right column are values
obtained by ELISA method. All values were expressed
by mean+S. E. M. for 3 samples.

Values in the left column repre-
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