J. Korean Soc. Food Nutr.
21 (5}, 519 ~ 524 (1992)

s RF A

FHEYAE 2| ProteolysisOll 2|8t JlsAM w3

U3 - UM - o|FEt - BYF!

ETT N
*RIEMSOHE AlZYYn)

Functionality Changes of Rapeseed Protein upon Proteolysis

Chung-Hee Kim, Hyo-Sun Kim, Jang-Soon Lee* and Yeung-joo Kang'

Dept. of Food Science and Technology, Cheju National University, Cheju 690-756, Korea
*Dept. of Food Science and Nutrition, Cheju Junior College, Cheju 690-140, Korea

Abstract

Purified rapeseed (Brassica napus var. Youngsan) protein was hydrolyzed by pronase. The hyrolysate protein
was investigated for the some physicochemical and functional properties. UV and intrinsic fluorescence
spectra of the hydrolysate showed the maximum absorption at 274nm and 360nm respectively. Intensity of
yellow color decreased in the process of hydrolysis and the surface hydrophobicity decreased up to fourfold.
The main bands of hydrolysate by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE)
were observed at 14,000 to 12,000 dalton malecular weight. Solubilities of hydrolyzed protein increased by
10~15% compared to these of unhydrolyzed protein at acidic pH. In the hydrolysate, while absorption of
both water and oil, foam expansion and emulsion stability were increased, absolute viscosity, heat coagu-
lation, calcium coagulation, foam stability and emulsion activity were decreased.
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Fig. 1. UV spectra of rapeseed protein and its hydrolysate.

Spectra were recorded using 1mg/ml protein concent-
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Fig. 2. Intrinsic floursence spectra of rapeseed protein and

its hydrolysate.
Protein solutions were excited at 280nm using a 5nm
bandwith ( —— control, hydrolysate)
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Table 1. Color(Yar) and hydrophobicities of rapeseed protein
and its hydrolysate

Control Hydrolysate
Yee 50.65 36.25
So 35.7 9.7

SDS-PAGE &4

A2 gufA o] SDS-PAGE ¥4 ZH 3} Fig. 33 2
o}, Aol 5 E(Rm)el] ote} FEFHA A v)ad £z}
Fol A 2T AFH-Fe] 2.3~1.9x10* daltong]
FAFE 714 band 2 A E A2 2 el o] #f o
3.5~3.1 X 10* daltong 7}A band’} A= 7}
SEHELE 78 bandr} 2 dtHA )RR 1.
4~1.2x10* dalton2] #2288 7131 band”} vtebygc}.
ol2jt 7t -3 &4 A -2} bande F-A =yl e
718 B4 & A A sl o2 Y=

pHY 3T
A5 ufal o] pHY $3] =+ Fig. 42} ztc). pH7}
Haghol npel £l = FHAsted pH 364 7o

34700Mw 24000MWy 8 400w
§ 14300Mw
- 45000Mw
5
0
2
-y
[7]
[ =
Q
o
B
O
Y T =T
0 30 60 90 120

Relative mobility(Rm)

Fig. 3. Molecular weight distribution of rapeseed protein
and its hydrolysate by electrophoresis chromato-
graphy.
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24,000 Mw : trypsinogen, 18,400 Mw : lactoglobulin
14,300 Mw : lysozyme

100

801

o
<

Solubility (%)
8

L S S SR SR S

pH

Fig. 4. pH-solubility of rapeseed protein and its hydrolysate.
( —=— control, —a— hydrolysate)
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Table 2. Absolute viscosity, calcium precipitation, heat coag-
ulation water and oil absorption of rapeseed protein

and its hydrolysate
Control  Hydrolysate
Viscosity (centipoise) 1.096 1.038
Calcium precipitation (%) 719 54.9
Heat coagulation (%) 7.2 48
Water absorption (g-water/g-protein) 0.36 0.52
Qil absorption (ml-oil/g-protein) 7.46 9.75
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Table 3. Foaming and emulsion properties of rapeseed pro-
tein and its hydrolysate

Control Hydrolysate

Foaming

Foaming expansion (%) 50 66

Foaming stability (%) 72 69
Emulsion

Emulsion activity index(m¥/g) 11.89 11.85

Emulsion stability (m*/g) 0.29 0.49

Emulsion heat stability (m?%/g) 0.26 0.41

Ak AF LA e H2TF7) 72%H 2
bR B 69%2 ol visle] & IAHAE
veb k. ole) ¥ A= FASY 3L pronase 7t
FEHZ AH o2 A5 77 FrhEld A Aol
Zashe ez A4 w8 aH T AF gk
o] w2dl B AYdM =l S He T
Z(Table 2)¢} J 8] AF A ] A s+ AAE
Aot 7| E3A Fot A Rzl air-water inter-
faceol] &&= 11 air droplet$ ¢t A1 71+ =& 3 Al s}
23 A5 28-S gt olw 7184 whafAlnte] 7| X 3
Aol Fg 4= 9l7] off Foll 7184 DHAle] Fxrt
Z 93}t 71 22) kA A& protein-protein®} protein-
water interface®] AltA 7)ol Q& F9oFw, ajA
e gy pAae A= 279 ionic en-
vironmentel] 2|8} 3 3-& k= 71 0.2 e A ql}.

w3 ol AFAN d%S A AR A
¥4 A%, A Fx, pHeE A7, 7, ¥4
B, A9 5ol dakg on 7| X YL S
AL AZHAE /A AL AJBAE A 4
Erle Bk glohe.

A H A2 eE E=F7b 11.89mY gol| v] st
7H B ES 11.85mYgez A9 uleslgdor, o
HA A g oA daAAe sldM = 0.
49m/g, 0.41mY/g o2 tx T uis 23t F7H3Hs
=4} Hermansson 2} pepsin, papain 7} 523 &2
A=A AR E F7H A e Baele dAste A
75 At Sathe 57& A57]9) Af7]e) HY, <
g g5, pH 5ol o H g vzt sty
o v, Hermansson $2-2 carboxymethylcellulose -2
bR A 2] AL8-2 FAtA e ofdd AL 109
oA} F7 A AT B ystw ok Pl o] P -
Be 88l FIAALA, 71 & 7SR, &%, pH, &
WAl Y, S ¥ T, A 7159 7,
AdF, FF 2= EER Sl o s B
bz g A glehe.



524
2

=X f- | vl (Brassica napus var. Youngsan) 2 2 %-g]
%, FAsted g FADTRA L sh5E a8t 7}
FEHE o3ty 4 s1ed BAL 2RI
bt Ee UV 2 a3 2deyg e 7zt
274nm, 360nmel 4] HAYAE bt Y=
ozt hagh wbd B A oF 4 Asidch
SDS-PAGE 4] A3} A}ch2 Bo] 1.4~1.2% 10* dalton
2=k 714 bandZ vtelyt o], pHYE $3is =
A BZNA 10~15% A& Zr}slgds, 8 29 &

l

T o M

to

FEA, AE AR, DA PAE 271 9 B
o HE, QW B 2, AF YA, LA B4
A5 asss.

e

=1
(L

1. Yasumatsu, K., Sawada, K., Moritaba, S., Toda, .,
Wada, T. and Ishi, K. : Effects of addition of soybean
products on dough properties. Agric. Biol. Chem., 36,
729(1972)

2. Hermansson, A. M. : Functional propesties of pro-
teins for foods flow properties. J. Texture Studies. In
press(1974)

3. Lacroix, M., Amiot, J. and Brisson, G. J. : Hydrolysis
and ultrafiltration treatment to improve the nutritive
value of rapeseed proteins. J. Food Sci., 48, 1644
(1983)

4. Ponnampalan, R., Vijayalakshmi, M. A., Lemieux, L.
and Amiot, J. : Effect of acetylation on composition of
phenolic acids and proteolysis of rapeseed flour. J.
Food Sci., 52, 1552(1987)

5. o1, A, FEE  fA e 22 9
A B3 . A F e R, 22, 780(1990)

6. %3], AEA, ALY, HGF AT YAL I
el 0 shede 260 B3 AT FFI A
2F313] 21(5), 513(1992)

7. Kang, Y. J. : Enzymatic modification of soy proteins :

HEs) - PEA -

o] xc}{,_: .

10.

1.

12.

13.

14.

15.

16.

295

Effect of functional properties of soy isolate upon pro-
teolytic hydrolysis. Kor. J. Food Sci. Tech., 12, 211
(1984)

Kella, N. K. D., Kang, Y. J. and Kinsella, J. E. : Effect
of oxidative sulfitolysis of disulfide bond of bovine
serum albumin on its structural properties : A physic-
ochemical study. J. Protein Chem., 7, 535(1988)
Phillips, R. D. and Beuchat, L. R. : Enzyme modifica-
tion of proteins. In “Protein functionality in foods
Cherry. J. P. (ed.), ACS Sym. Ser. 147. Amer. Chem.
Soc., Washington, D. C., p.275(1981)

Rckis, J. J. : Enzyme in soybeans processing and qual-
ity control. In “Enzymes in food and beverage pro-
cessing’” Org. R. L. and Angelo, A. S. (eds.), ACS Sym.
Ser. 47, Am. Chem. Soc., Washington, D. C., p.244
(1977)

Kinsella, J. E. and Shetty, K. J. : Chemical modifica-
tion for improving functional properties of plant and
yeast proteins. In “Functionality and protein stru-
cture” Akiva Pour-El (ed.), ACS Sym. Ser. 92, Am.
Chem. Soc., Washington, D. C., p.37(1979)
Machiko, M. and Matsushita, S. : Improvement of
water absorption of soybean protein by treatment
with bromelain. J. Agric. Food Chem., 32. 486(1984)
Desslie, W. D. and Cheryan, M. : Functional proper-
ties of soy protein hydrolysates from a continuous ul-
trafiltration reactor. J. Agric. Food Chem., 36, 26
(1988)

Beuchat, L. R, Cherry, J. P. and Quinn, M. R. : Phys-
icochemical properties of peanut flour as affected by
proteolysis. J. Agric. Food Chem., 23, 616(1975)
Hutton, C. W. and Cambell, A. M. : Water and fat ad-
sorption. In “Protein functionality in foods” Cherry, J.
P. (ed.), ACS sym. 147. Amer. Chem. Soc., Washing-
ton, D. C., p.275(1981)

Kinsella, ). E. : Functional properties of protein in
foods. Crit. Rev. Food Sci. Nutr., 7, 219(1976)

. Sathe, S. K. and Salunkhe, D. K. : Functional proper-

ties of the great northern bean(Phaseolus vulgaris 1.)
proteins : Emulsion, foaming, viscosity and gelation
properties. J. Food Sci., 46, 71(1981)

(19923 64 22 A <)



