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ABSTRACT

This study was carried out to investigate the functional properties such as nitrogen solubility, emulsifying
property, foaming capacity, water and oil absorption of Camellia(Camellia japonica L.) seed protein isolate
in condition of distilled water and 0.5M NaCl solution at pH 2.0~10.0. Nitrogen solubility of Camellia
protein isolate in distilled water showed the minimum value at pH 4.0 and increased at pH lower or higher
than the isoelectric point(pH 4.0). It was 90.0% at pH 10.0 Nitrogen solubility of 0.5M NaCl solution
showed a similar pattern with that of distilled water but was higher than that of distilled water except pH
2.0 and pH 10.0. Emulsifying activity of Camellia seed protein isolate showed the minimum value at pH
4.0, but was higher at ether value of pH. Emulsifying stability of protein isolate was stable by heat
treatment for 30min. at 80T and increased in 0.5M NaCl solution more than that of distilled water.
Foaming capacity of Camellia seed protein isolate in distilled water showed the minimum value near the isoelectric
point, While it changed little at other values of pH. Foaming stability slowly decreased as, but didn’ t make
a significant difference as time was delayed. Oil absorption was 1.4ml per a sample of 1g and water
absorption was 0.9ml per a sample of 1g. The former was higher than the latter. The content of total amino
acid of Camellia protein isolate was 43.67% and the major total amino acid was in the order of glutamic
acid, arginine, aspartic acid, and leucine .
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Table 1. Condition of amino acid analyzer for amino acid

ftems Conditions

Instrument LKB 4150, alpha autoanalyzer
Ultrapac 11 cation exchange resin
pH3.2-pH4.25-pH10.0, sodium citrate
Flow rate Buffer 35ml/hr, ninhydrin 25ml/hr
Column temp. 50 ~ 80¢C

Injection volume 404

Buffer solution
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Table 2. Content of protein in Camellia seed, defatted Camellia

seed flour and Camellia protein isolate (%)
Sample Protein content
Camellia seed 8.44
Defatted Camellia seed flour 17.50
Protein isolate from defatted 49.70

Camellia seed flour

Table 3. Content of amino acid in Camellia protein isolate

(mg%)
Components Protein isolate
Asp 3711.43
Thr 1674.54
Ser 3036.91
Glu 8082.87
Pro 1988.70
Gly 2458.28
Ala 227991
Cys 540.12
Val 1803.79
Met 1283.86
Iso 2125.65
Leu 3503.30
Tyr 1495.37
Phe 2136.65
His 1679.10
Lys 1688.79
Arg 4179.82
Total 43669.09
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Fig. 1. Nitrogen solubility of Camellia protein isolate in
distilled water and 0.5M NaCl solution at pH 2.0~10.0.
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Fig. 2. Emulsion activity of Camellia protein isolate in distilted
water and 0.5M NaCl solution at pH 2.0~10.0.
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Fig. 3. Emulsion stability of Camellia protein isolate in distilled
water and 0.5M NacCl solution at pH 2.0~10.0.
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Fig. 4. Foaming capacity of Camellia protein isolate in distilled
water at pH 2.0~10.0.

100
——
= 0 min
E 80 ) ——
S .
Z\ 30 min
O "
[0 60 60 min
o e
4] .
o 120 min
D 40
£
o Wz
(@] 207
n
0 -
0 2 4 6 8 10 12

Fig. 5. Foaming capacity of Camellia protein isolate in 0.5M
NaCl solution at pH 2.0~10.0.
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Table 4. Qil and water absorption capacity of Camellia
seed protein isolate (ml/g)

Sample Oil absorbed  Water absorbed
Came.lli:a seed 1.4 0.9
protein isolate

=

F fatel A A S Fajste &=, F344,
Z1EA, A 2 R F3Y Fo g9 715 H
EAE BN Aoe e 2o

o g0awe false SRFFY A% pH
4.000A4 7.0%2 7t Wol TRHE B, o]t
EAY H& pHelAM & &l =7t 2A F7hste pH
100614 90.0%2 74 EA Vet 0.5M NaCl &
HoME FHF T4 U AgFE Lon, pH
2.0, pH 10.0& A Qstie FHFTET 0.5M NaCl

SR A g =t o Ut F3H L& FHFTY

3% pH 4004 7HE vt e f3hE S Hm, 199
pHAl M & o &4tk 0.5M NaCl §Ao M9 £ 5
Hm o] {3513 & pH 4.0 7H4 @ e f5d &
B o AFReA FHFTFED Y o,
pHel] @& £33 & FFFFol v dted W3} o
HA FIAMAHAL L FFFT 05M NaCl g &
F &g v s A4S deEiTh VX8
FHIFTY AT SHA SHAAN 71 2HJHo] 7}
g sken % &* o ZAgd g o w4 Jet
Wk 71 XA AL Alte] AABFE FH AAF
Fed A Add BE 7EQXPAYL & Aol 7}
R ATH 0.5M NaCl YoM e FHFTY FAS

=
S
T

- 277 -

ARgolRoy FHFTED /XA H R 71 XAH

B o FrRth FAERH L AR 1g% L4ml. 5

EEFAH L AR 1g9 09mIZ FA FAH o] 2 F 3

HEg o o

g EH

A.O.A.C. 1984. Official Methods Analysis 14thed, Association
of official analytical chemists. Washington D.C.

At & 1993, SR EFH AL 7 gl T
9 71-0—7—‘4 54 @54 F3erg) A, 25(1):39

237, &£A9F, ol M. 1992. ¥ fFalDHel &3
Eot 22h& U & phytatee] F 7. ¥ F 3}
&}3) =], 24(3):279

27, FHE. 1995 ARFA R LY o3}y
7153 54. ¢34 F3e3A, 27(2): 151

Eldridge, A.C., Hall, P.K. and Wolf, W.J. 1963. Stable
foams from unhydrolyzed soybean protein. Food Technol.,
17:1592

Hermansson, A.M. 1973. Determination of functional
properties of protein foods. In “ Proteins in Human
Nutrition” Acad. Press, N. Y.

AL 012, 1975 YA R DAY A
o #g A+ Add=§3, 2298:159

King, J., Aguirre, C. and de Pablo, S. 1985. Functional
properties of lupin protein isolates. J. Food Sci.,
50:82

Lowry, O.H., Rodebrough, N.J., Farr, A.L. and Randall,
R.J. 1951, J. Biol. Chem, 193:265

oldE, 29A, BAE, AFE, HH. 1995 @A
e Ehol o AAE Gl Ao F)eAd At @
=4 F398H2 A, 27(5):708

ol FE. 1982 A E =3 FEAL, 543

ol BE, AEF, FEE, oA, T 1982, @Y
Aol fratatgol nixle Az B A F
=4 F3ES A, 14(1):49

Fu . 1974 35 B, Al 158 .48 2 B AL, 665

B S, el . 1990, Fl o S DA o
715 B 7. 54 FHE A, 22(3):350

Rivas, N., Dench, J.E. and Caygill, R.J.C. 1981.

Nitrogen extractability of sesamne seed and the preparation



of two protein isolates. J. Sci. Food Agric, 32:565

Rooney, L.W., Gustason, C.B., Clark, S.P. and Cater, C.M.
1972. Comparison of the baking propertics of several
oilseed flour. J. Food Sci., 37:14

Sathe, S.K. and Salunkhe, D.K. 1981. Functional properties
of the great northern bean (phaseolus vulgaris L.) proteins
emulsion, foaming, viscosity and gelation properties.
J. Food Sci., 46, 71.

Fre, FEu, B34, 1984, AP E W =F

3}AE, p650
Wang, J.C. and Kinsella, J. E. 1976. Functional properties
of novel protein : Alfalfa leaf protein. J. Food Sci., 41:286
World Conference on Vegetable Food Proteins, Amsterdam.
1979. J. Am. Oil. Chem. Soc., 56:99
Yang, C. 1. 1980. Studies on the nutritonal quality of rapeseed
protein isolates Korean. J. Food Sci. Technol., 12(2):109
49 A AL 1993 A S Y ethanol 3
o gustas 4 FAE A 252):160



