FYE-ABBRESFPICEMEIAI-EYHE-AB
BENOEEMNRH

STUDY ON QUANTITATION OF SOYBEAN PROTEIN ADDED TO
THE PROCESSED MEAT PRODUCTS: ISOLATION AND IDENTIFI-
CATION OF A SPECIFIC PENTAPEPTIDE IN 11S GLOBULIN OF
SOYBEAN PROTEIN

LARBUE « F ~ JHEE « HARED GEAEABRRER )

Kyoden YASUMOTO, Hiroshi TODOROKI and Tetsuya SUZUKI
Resaerch Institute for Food Science, Kyoto University, Uji 611

ABSTRACT

With recent progress in food processing techniques vegetable proteins such as soybean
protein, wheat gluten have been getting familiar to be used as binder, emulsifier and extender,
and for the purpose of improving texture quality, and nutrition improvement. This paper
describes a preliminary study conducted to quantitate soybean protein added to the processed
foods of animal origin for the purpose of establishing a standard procedure which can be
profitably used in quality control of the processed products. Conventional immunochemical
method of using 11S globulin antisera was found not to work for the quantitation of soybean
protein contained in the heat processed food materials. The pentapeptide called “SP-1”, specific
to 11S globulin, was chosen as the target in immunochemical analysis. However, its amino acid
sequence as well as its isolation procedure have been remained to be established. So, as the first
step improved method was devised for the isolation of the “SP-1" peptide from 11S globulin; a
combination of chromatographic procedure including SP-Toyopearl ion exchange chromato-
graphy, gel permeation chromatography, and reverse-phase partition chromatography in FPLC
system. By using DABITC method the amino acid sequence of Ser-GIn-Gln-Ala-Arg was given
for in “SP-1” peptide, which was conjugated with bovine serum albumin. Nutr. Sci. Soy Protein,
Jpn 6, 21-27, 1985.
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Scheme 1. Purification procedure of SP-1 (1)
11S globulin fraction

— Autoclaving (120C, 3 hrs)
—Tryptic digestion

—Ultrafiltration (MW <10,000)

Low molecular weight fraction

—Aminex A-5 column chromatography
—Sephadex G-10 gel filtration
—Pep RPC HR 5/5 column chromatography

Purified SP-1

v vk, BRALSHBEIT > THFE 1,000 LT OHE
G e, ZOESFES Y ERETLRE SP-
Toyopearl 650 M # 5 £4(2.0¢ X30cDiT & % 1 A
Vs v~ } /57 4 —&{TT o 7ct%, Sephadex
G154 7 2(2.090 X900 cm) THIE X 1T72 0y, RWT
FPLC # AW HGE. 7 v~ b 75 7 4 —%{T7t o
7zo SP-Toyopearl 650 M A # v 3c#h 7 & 7 » < b
7574 =Tk H»5LEFH0.01M EeliEr + ) ¥
AEEWR(PH 5.00T» 7 2% BEEEk, 0~0.1M &
NaCl o linear gradient TH#E 1.5 ml/min & X » <
7 PR e,
3, HBEESILIEENRTF RSP O7 I J/BS
#i& DABITC 3kICk 37 3 /EAECHIDIRE

Eoo <7y FAME—(D)F RN L - THEE
FELL 7o “SP-1I"EIS X SEL, OPA FHkL Lk
EEEEEE s e~< 2757 LC-6BE A, BA 4
VAR X 0 NI A VT T 3 B
S Utce ¥z, “SP1”o7 ¢ 7 BEESE DABITC
B L - TIRE LT,
4, 118 707V HERTFF “SP-1”7 & bovine
serum albumin & @ complex DFHHL

HEL L7z “SP-1” OHREEED B LD, KROF
HI12 X b, bovine serum albumin (BSA) L& 3¢
2o Thebb, 75 F 3 mg BSA 1.5mg &N
%, 100ml @ K C & ] L %, ®IZ 1-ethyl-3-(3-
dimethylaminopropyl) carbodiimide hydrochloride
% 60mg &%, BETI1REEEER KCHLTE
B, SEsEEL “SP-17 -BSA E6@Edqm & L,

— 92—



BREEE

1. X7z0XM)—IZL2MBKRE-ABRENERE
IhILRERFOEMEABBYEE TS HERHE
W20 X GRARBOERE L LTI, EELA
HEYEETHTE, LARBEPCEThLIWE
ERE LHBENKICAREY EET B HEI 29D 2
DIRABIE D, £ DT L RBEILFRTED, SR
%, BRE, BFOoSATEBIL T2, RBELENTEE
EE, PUERIERIGIC S e, LRk &t
PREDIABEDOEMN B 5, BREMTH
CEM LR TRAHBIRIREZEANAN DS b2 g ) —
L 2 HEENE CHIEEXEET S & REY
DHBD, Ba DT - ERTIE—BEINAEHEE
M U7 SPLICIE, 13 A ETBEMATD L TR
EAErof, T, =27 AV — FHAEL
“Fujipro-E” R [i¢f§ A& % native SPI & Lh#:3 5 & B
BILE D 5 % (Fig. 1),
DEDHRI Y AXELABELHEE LTEY, &

EALERM AR X Y BT 5 HEEENE, S EE
RIEESD B 5 2, Bl AEEOEAICETSFH
REEZBEEDERYBVHELRIE L0,
2, KE US 07 IZBEh3BERTFRY
ST A b “SP-1” OFFEL

AW KRECABBYCETHLDOEEL LT
Bailey H2AKE A HBIEE R~ —» — L B{EL
T3 “SP1” RFFET7 57 4y bSO F|EAR
iz, “SP-1" OFEEL:, 7 BEFI: Sz L TR
B S, AR OREE, 7 2 2 BEELSim o
WCHRE L,
AME—LOFESTE 7 <+ 75 7 4 —T,
DRERE~ 27 B2 —vo FTED LI (Fig.
2), B -2 %7 I /BT,
KERXBOITmMEBHE LTl -7 SP-
Toyopearl 12X 5 ~7 5 VD oE GRElE—02) ©
1%, Fig. 3 ®% v 2 TRLES “SP-1” BEH L
Too Fho, MHSE 27 v= 1+ 275 74 — T3, Fig. 4D
RENDAE X “SP-17 »3%d Lic,

3>

V)

2 I~
o0
k=)
k!
34
e
[¥]
S
(8]
N

1= Extruded defatted soybean

K
/'/‘/ '.
e .
_.-e T B ARRE NP o
e T
LT e e ..
.'~-—.:~-‘—" = Extruded Fujipro-E
0 ] 1 1
0.02 0.2 2
Protein concentration (mg/ml)
Fig. 1. Nephelometric titration of SPI and extruded soy products. Anti-

11S rabbit serum was diluted in 4% polyethylene glycol (1 ml),
followed by mixed with 50 u1 of antigen. Incubation was carried
out for 1 hour at room temperature. Scattered light intensity was
measured by Digital Nephelometer (Kallestad, Chasko, Minn.).
Extrusion of defatted soybean and Fujipro-E was done at 150°C
and 30 kg/cm? with screw rotating speed of 150 r.p.m. at the

outlet.
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Fig. 2. Reverse-phase column chromatogram of peptide containing “SP-
1” fraction after desalting on Sephadex G-10 column. Sample
was applied to a Pep RPC HR 5/5 (Pharmacia) column (0.5X5
cm) and eluted by solvent A with increasing concentration of
solvent B from O to 60% in a linear gradient manner at a flow
rate of 0.7 ml/min. Solvent A: 0.1% trifluoroacetic acid. Solvent
B: 0.1% trifluoroacetic acid in 60% acetonitrile. Three major
peaks (1-3) were collected for amino acid composition analysis
and amino acid sequence analysis by DABITC method.
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B Table ] WRTWMEENHE LRI, FOHER, & Thr 0.0108 0.309
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e .
- 3 CO 3 - 3 |
ﬁa , SP-1 v— 2% DABITCicX b 7 3 /5 Leu 0.0147 0.567
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SP-Toyopearl column ion exchange chromato-
graphy of trypsin digested soybean 11S
globulin. Two grams of trypsin digested soy-
bean 11S globulin were applied to SP-
Toyopearl ion exchange column, and eluted
with NaCl in a linear gradient from 0 to 0.1 M.
Peaks eluted around 26 to 30 hours (shown by
bracket) were collected and desalted on a Se-
phadex G-15 column (2.0 X930 cm) before apply-
ing to the reverse-phase column chromatogra-
phy.

Fig. 4.
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Reverse-phase column chromatogram of SP-1
prepared by alternative method by using SP-
Toyopear! in place of Aminex A-5. Experimen-
tal conditions are the same as mentioned for
Fig. 2. SP-1 is eluted at 2.5 min as indicated by
an arrow.
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Table 2. Hapten-albumin ratio of BSA-SP-1 conju-
gate.
(Arg)/ (Lys] (Arg)/[His) Molar excess
- - of Arg
BSA 26 21
Conjugate 58 55 32-34

BSA : bovine serum albumin.

Ratios were calculated by using the data obtained
from amino acid composition analysis. Both BSA
and conjugate were hydrolyzed in 6 N HCl at 110°C
for 22 hours in sealed tubes. Compositions of amino
acids were analyzed by Shimadzu LC-6 HPLC as
ortho-phthalaldehyde derivatives. Eluates were
detected by fluorescence detector.
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