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Functional Characterization of Soy Protein Hydrolysate
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Soy flour (200g)

Hydrolysis at 110°C
(with 6N HCI for 24hrs)
Crude hydrolyzed soy protein

Hexane extraction (twice ~ 300 ml)

’ Dissolved in 500ml H20

Aqueous phase
— Ethyl acetate extraction

(3 times - 200ml each)
Ethyl acetate part

Hexane lipid phase

Aqueous part

— Concentrate to 100 ml

— Agitated for 30 min.
Polyamide-phenol complex

— Washed with water

— Eluted with 100% methanol
Methanolic extract

— Phenolic adsorbed onto polyamide(25g)

(discard)

Concentrate

Sample for antioxidants

(discard)

Aqueous phase

(discard)

Scheme. 1. Isolation of antioxidants from soybean protein hydrolyzates

Table 1. Chromatographic characterestics of Isoflavones
of soy protein hydrolysates

Compound GLC? TLC
GXEEE:&C 1.00 Co-chromatography in 4
isolated 1'00 solvents systems(Same)
Daidzein

Authentic 0.80 Co-chromatography in 4
Isolated 0.80 solvents systems(Same)
Glycitein

Isolated 1.72

Table 2. Phenolic acids of soy protein hydrolyzate

Amax® Co-chromatography” Concentration

Honig 5-(10)%= genistin® daidzin®] 5ol £&83 F
2 phenolAl 33HEo)et B3}l 21} Okano9 Beppu
(118 Baud A= o) 9ol 2 isoflavone® FH3F1
RAE Aolgtn FAH3 & AT Gyorgy S(12)2 ol &
9o % 6, 7, 4'-trihydroxyisoflavoneS W& 3+ of Feh
A9l tempehZ2 B 223842 ™ Naim E(13)-€ glycitein
olgta B2+ 7, 4'-dihydroxy, 6-methylisoflavone S ¥
g vk Ach

A fFE A 7R &)= isoflavones 9 2
a3t 82 Bl ol Table 294 2] phenolit %
4 X850} lo] JdE RO E Pratt 5(5)°] Hidty

HFE SlrRaEY o84S FHAL 5 e 2

P

W, 429 BN AL olgalA QA 42 oA

A fFE
AEE Bol 23t 480 A d=d 462

Acid nm TLCS GLC® moles/kg
caffeic 316 5 1.00 36x107
285
. 314 5 0.80 15x10™
Ferulic ”7
. 310 5 043 Tr
p~Coumaric 86
Syringic 270 4 0.33 1.8x10™
o 260 4 0.23 12x107
Vanillic %5
Genistic 328 4 025 Tr
p-Hydroxybenzoic 251 4 0.14 Tr

a: Amax are the same for isolated and authentic compounds.

. Co—chromatography of isolated and authentic compounds

b
¢ : Number of chromatographic systems used
d

. Retention time relative to caffeic acid
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Table 3. Amino acid sequence of isolated peptide

Amino acid sequence

Pl Ala-His-Lys
P2 Val-His-His
P3 Val-His-His-Ala-Asn-Glu-Asn
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Fig. 1. Changes in peroxide value by linoleic acid peroxi-

dation during storage of linoleic acid.
Control doesn’t contain antioxidants.
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Fig. 2. Changes in TBA value by linoleic acid peroxidation
during storage of linoleic acid and antioxidants.
Control doesn't contain antioxidants.
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Fig. 3. Antioxidative effect of enzymatic hydrolysate solution
of defatted soybean cake on oxidation of linoleic acid.
1g of linoleic acid was incubated with hydrolysate containing 5
mg of nitrogen compounds at 37°C for 7 days.
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Table 4. Effective antioxidative levels of soybean flour in various products

Effective level of use

Product (flour)

Comment

Reference

Lard 5~10%

Premier juice 2~6%(unspecified type)

Ghee(bufflo butter) 0.5, 1.0%(full-fat)

Frozen pastry 5~ 20% (full-fat)

Raw Pastry mixes and

0, —
Baked pastry 10%(low-fat)

Ration biscuits 4~20%(defatted)

Dehydrated pork-corn

2.8%(full-fat)
meal scrapple

Frozen, raw ground pork
and Frozen, precooked
ground pork

2.5~75%(full-fat)

15, 20%(toasted, defatted)
or (commercial-proces
full-fat) or (extrusion-co-
oked full-fat)

Degermed, uncooked
corn meal-soy flour blend

Degermed, uncooked

corn meal-soy flour blend 15~25%(toasted, defatted)

Original condition of fat
strongly influenced soy
effectiveness

About equally effective

All concentrations were
about equally effective

50°C storage

progressively lower
peroxide values with
increasing conc.

No significant difference
in peroxide values with
conc

No flavor difference
between 15% and 20%
products

No rancidity after

Musher(1935a)
Sylvester et al.(1942)

El-Sokkary and
Ghoneim(1951)

Overman(1947)

Overman(1951)

Lips et al.(1949)

Morgan and Watts
(1948)

Neil and Page(1956)

Bookwalter et al.
(1971a)

Anderson et al.

ferrous sulfate storage (1974)
Instant, fully cooked corn L id lues
meal-soy flour-milk blend  275%(toasted, defatted) fotw piro’“ ¢ vaue Bookwalter(1976)
(plus 5% soybean oil) ' alter storage
W g WAE ok Yo Aoz wuny Ao 5 Y — _
- - _ —@— Contro [
‘6], Overman(16)-2 Xﬂ Z] ol g FYE 10% A% 7:}%6} —aA— Catalase —6— Tocopherol
= pastry7 AR08 @ sk B3 o) ATk B9l ¢ Tri

=H ol T pastryd] ¥ A oF 3wl e
AEoln BETH Aufrl A= 7] AAY pastryEFE
o] 959 FA7Ir < 6ufell Bl AHE ATt
Husigt o|¢& AR E njFojHol gFe YR8 E o]
SAHAT &7 G ENE AL UG A0E A7}
2=

o] 9} A HHIEERR(15)= 1 EHFRIoA B2 AE
2} peptide & Table 12] P1, P2, P3 9] peptide &l A
Girslso] ok A UEigtin Hud vk vk

S B dFAE olg g T el oy 1 vhE
=9 AAdggA 5ol AW 7] FoA] 7] A<
Aol g3 2AF8IA ) Fig. 4€ linoleic acid®] 4k3}ol| o g
BANAZY] HEE A AHd 2PA B g
Z}E o 4N AE 2AAE AU oA AF Y A

peroxide value(POV, meg/kg)

Storage time(Days)

Fig. 4. The effects of active oxygens on the linoleic acid
peroxidation without antioxidants.

Control was linoleic acid only.
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Fig. 5. Changes in POV during incubation of linoleic acid
with or without antioxidants when added hydrogen peroxide.
Control A was linoleic acid only. Control B was A plus hydrogen
peroxide.
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Fig. 6. Changes in POV during incubation of linoleic acid
with or without antioxidants when added superoxide anion.
Control A was linoleic acid only. Control B was A plus super-
oxide anion.
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Fig. 7. Radical scavenging effects of antioxidant extracted
from soybean protein hydrolyzate.

The results were represented by changes in absorbance at
528nm.
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Fig. 8. Changes in DNA contents during incubation with
linoleic acid and antioxidants at 37°C.
Control doesn't contain antioxidants.

GAG & e 3¢ @+ Ak

Ir

im]
=

chld JirRa 2o EdHol AHM S

, N5 2L Salmonella typhimurium TA100&
o] &3}l Ames testell &3] T @i A st5EaE
Eddo] JAITE 2AE RS AN oA EEEH
21t} Table 5= carbonyl 3 g2 23 EQ W o] f &l
el 245 A SR g dASS 2A R AR
g2 Fadd sl EE SEHE AAse A
o 2 Yeisth £3 1 JATE At vl F7t
AT B AEE AFSR g F FHRTC getMe
AAFlE E OE Zol& B & Q%ied 29 E S od
NEZHE 71 R 49 EdHolE dAR F e &
2& AAT F doe 272 FHo| €. kAR
EddoldA 240 geExx A5 b2 A veigt
2 Bastged dASe 717t 42 tE2A JgEHE
Aol obdzt AZsTt

o o
2Lg

Soh A Ji52s 22 ACE Mals

3, diFde] gy el A AA delo] He
angiotensin converting enzyme(ACE)9] #Z-&-& A st
= A02 Hustged old dis] 8938 Table 63
ZTH18).

ik 5192 AF Fo EA15t= ACE A3fidats 7t
Aol A3 AM e FFE ol HluH A
Aol BEA2A 1 Asse 89 Z3ARg e vl

Table 5. Desmutagenicity of protein hydrolysate for S.
tyohimurium TA 100 on the plate with carbonyl compound
added as a mutant

Desmutagenicity (%)

Protein (mg/plate) Meth Dihydroxy-
hydrolysate* &/p ethyl Glyoxal Iyaroxy
glyodxal acetone
2 77 41 24
FP(com) 6 86 65 71
10 loan loan loan
70 58 64
DS(com) 6 74 68 87
10 77 69 100
2 49 67 21
AL{com) 6 56 69 74
10 54 59 &5
2 65 57 37
CA(com) 6 72 61 72
10 72 74 88

*Each protein hydrolysate was filter—sterilized through a 0.45
Im membrane prior to mutation assay.

*FP : Frozen fish DS : Defatted soybean

AL : Eff albumin CA : Casein

*com : complex enzyme

Table. 6. ACE inhibition effect of the defatied soybean
cake hydrolysate obtained at various hydrolysis time

ACE inhibition ratio(%)
05 hr 8 hr 16 hr 24 hr

Enzyme used

Complex enzyme 106 374 38.0 20.1
Pepsin 149 383 326 439
Bromelain 149 375 459 276
Papain 145 22.9 21.3 30.7
Alcalase 32 429 32.6 34.7
2 ~Chymotrypsin 9.0 285 27.1 24.7
Trypsin 70 23.4 273 305
Pancrease 73 109 155 21.0

*ACE inhibition ratio was determined with 501l of hydrlysate
contatning 208g of nitrogen compounds.
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