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Table 1. Effects of concentrations and types of salts
on turbidity, surface tension and viscosity of sodium
caseinate at pH 7.0

Salt Concentration Turbidity Surface Viscosity
tequsion
™M) N m™! Pas
Control 95.7 0.0441  0.0031
NaF 0.1 95.8 0.0450  0.0017
0.5 97.0 0.0446  0.0019
NapS0, 0.1 96.0 0.0446  0.0018
0.5 96.9 0.0442  0.0019
1.0 97.6 0.0460 0.0014
15 978 0.0517  0.0015
2.0 98.0 0.0571  0.0012
NaCl 0.1 94.2 0.0443  0.0019
0.5 939 0.0439 0.0019
1.0 93.7 0.0440  0.0020
1.5 93.2 0.0452  0.0018
2.0 93.0 0.0480  0.0017
NaNO, 0.1 95.6 0.0439  0.0019
0.5 95.9 0.0439  0.0020
1.0 95.8 0.0440  0.0023
15 96.8 0.0443  0.0023
2.0 96.6 0.0452  0.0023
NaSCN 0.1 94.9 00452 0.0021
0.5 94.6 0.0455  0.0023
1.0 939 0.0454  0.0022
1.5 93.5 0.0453  0.0022
2.0 92.2 0.0456  0.0022
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Table 2. Effects of concentrations and types of salts on foaming properties of sodium caseinate at pH 7.0

Overrun (%) Foam
Salt Concentration stability
o) 5 10V 159 200 (min)
Control 561.4 633.2 734.1 1018.5 4.0
NaF 0.1 617.0 673.4 746.5 870.2 12.1
0.5 628.7 743.9 1068.3 1356.3 28.6
Na,SO,4 0.1 6249 688.6 780.1 1066.0 9.0
0.5 618.7 819.2 1163.7 1179.7 370
1.0 186.9 196.4 209.0 2234 133
15 141.9 152.2 1715 187.0 0.1
2.0 149.7 178.2 2059 246.6 0.1
NaCl 0.1 645.6 685.5 742.3 809.7 2.6
0.5 684.9 754.9 908.6 1478.3 4.1
1.0 675.9 808.8 1172.3 1389.1 43
15 646.8 854.8 1253.0 1203.8 36
20 6215 855.3 11422 1133.6 41
NaNO; 0.1 647.5 7149 729.8 789.1 5.1
0.5 653.8 7074 782.7 896.6 6.1
1.0 641.2 683.9 760.1 909.6 2.3
15 641.3 753.1 989.8 1385.6 22
2.0 623.7 716.6 1095.2 11634 24
NaSCN 0.1 645.2 683.0 721.6 752.3 32
0.5 643.4 701.9 731.3 767.4 1.3
1.0 634.5 608.3 589.8 543.2 0.6
15 - 401.3 512.5 521.8 0.1
2.0 — - 331.3 514.8 0.1

a), b), ¢), d) whipping time(min)
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Fig. 1. Effects of concentrations and types of salts
on the overrun of sodium caseinate whipped for 15
min at pH 7.0{with 95% confidence intervals).

O, Control; 0, NaF; 7, Na,SO,; 0, NaCl; N, NaNOs;
0, NaSCN
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Fig. 2. Effects of concentrations and types of salts
on the foam stability of sodium caseinate whipped
for 15 min at pH 7.0(with 95% confidence intervals).
O, Control; I, NaF; @, Na,SO,; O, NaCl; N, NaNO;;
0, NaSCN

A9 gle Re: Jehy

NaCl 87119 2A4E= 01M 59 o AEgA ol
268024 YzTRY #4280 05M ode] &
ZoAE a7 Fox7t fUATHP>0.05). NaNO;¢]
AL, 01 2 05M sxdA Z+zt 51 B 618 02N
WRTFRT AZAA o] tha 2743ty e HP<0.05) 1.
0M °)4e] BEoME gz2TRET 748G tHP<0.05).
NaSCNelA= 01M Fx=olA 279 Fo37F U
IP>0.05) 05 M E&E olAdXE YRrFrT ZH4s
gon, 5] 15 L 20 M9 TeEoME AZMAFA ]
A9 Qe Aoz Yeldrh

529 A5 AAH o2 HH, NaF, Na,SO, 2 NaNO;
9 A% 1L0M EE 05M oldty AFEdrs oy
Aol AFMIEAE FANNE Roz velygth 19
Y NaCld7b el e dzdeg & zo|7t glgler,
NaSCNe] A4t Maxez AZLRFPE 238 7
AA71E o2 vepdel NaF, Na,S0, 2 NaNO; 3
7Fell A sodium caseinate(5%, w/v)e] AEJAAES
AT 979 A e BF 05Mo|glon o|E ¢
Fol AZoAA ZREHE NaSO, NaF 2 NaNO,9
To 2 Y53ig

Poole & F7-5 Add F3d d9d g59

e FFE dide s 2E40 2 unfolding®
EAEY T 4 siv 78 5o u gt
3}tk Damodaran®} Kinsella¥= 4 do] gwla F2
AR} HXe 3= F 7MA groupl® UE F
A=, Na;SO; & NaCl 52 A 24, NaSCN 2

C,CCOONa 52 EtgAlzA #Ag3ril 3tyomn,
Damodaran¥} Kinsella¥= ©]2E0] @z 443
FEAEE B EA stedl PiX= AIE Hofmeis-
ter Alge] &4 w2tk 59t} von Hippel# Sch-
leichVl 9)3}d, F-& £2A¥Y B9 T2E 7
712 SCN™ 2 29 7125 a4 uzA|7]H, C1° 2 S04
L gl A AedEs AN OEN G
W2 AFA ok ek =3 Ismond FPE
SCN™ 9] 7%, 9ol ¢PgAg 7HAA|F|n dlde)
AA7A ZAFAAAE ST AT

B AdelA NaSCN H7btel A9, AEFLE4el
fxTEYG JdAHez doAe ez ved AL
von Hippel3} Schleich? & Ismond $'®o] B3k ulo}
#Zo] SCN™2 &l o] A543 434S oA
RozH 777 B AWAN vide) 2H FAS
AR 7]17] diEolzl AHEh B ¥ AFIAHA
EAZAAE B, AEMEAC] AMNH 2 M G5
Aoz uvehd 05Me dFExe A 1 AVE



X497 Sodium Caseinate®] HZEA

N2,50,>NaF>NaNQ;>NaCl>NaSCNe] 40 2 vjehy} phys., 183 : 200(1977)

—439—

= o] So]&o] g Al dAa}E Jeh+E Hof- 8. Damodaran, S. and Kinsella, J. E.: J. Biol. Chem.,,
meister 7|9} Fole-2] $M9} 7lej AAshe Aol 256 : 3394(1981)

o} 9. Phillips, L. G., Yang, S. T., Schulman, W. and Kin-

Series 147, p. 89(1981)

sella, J. E.: J. Food Sci., 54 : 743(1989)

10. Phillips, L. G., Haque, Z. and Kinsella, J. E.: ]. Food
= U Sci., 52 :1074(1987)
11. SAS: SAS User’'s Guide. SAS Institute, Inc., Cary,

. von Hippel, P. H. and Schleich, T.: In ‘Structure NC(1985)
and Stability of Biological Macromolecules’ . Tima- 12. Mitchell, J. R.: In ‘Developments in Food Pro-
sheff, S. N. and Fasman, G. D.(ed), Dekker, p. 417 teins-4', Hudson, B. J. F.(ed), Elsevier Applied
(1969) Science Publishers, p. 291(1986)

. Lee, B. and Richards, F. M.: J. Mol. Biol,, 55: 379 13. Kitabatake, N. and Doi, E.: J. Food Sci., 47:1218
1971) (1982)

. Robinson, D. R. and Jencks, W. P.: J. Am. Chem. 14. Bikerman, J. J.: In ‘Foams’, Springer-Verlag, Ber-
Soc., 87 : 2740(1965) 1in(1973)

. Damodaran, S. and Kinsella, J. E.: In ‘Food Protein 15. Mita, T., Nikoi, K., Hiraoka, T., Matsuo, S. and Ma-
Deterioration Mechanism and Functionality’, Che- tsumoto, H.: J. Colloid Interface Sci., 59 : 172(1977)
rry, J.(ed), American Chemical Society, Washington, 16. Sajjan, S. U. and Rao, M. R. R.: J. Sci. Food Agric.,
D. C. p. 327(1982) 48 : 377(1989)

. Babajimopoulos, M., Damodaran, S. and Kinsella, 17. Poole, S.,, West, S, and Fry, J.: In ‘Developments
J. E.: ]. Agric. Food Chem., 31:1270(1983) in Food Proteins-5", Hudson, B. J. F.(ed), Elsevier

. Shen, J. L.: In ‘Protein Functionality in Foods’, Applied Science, p.257(1987)

Cherry, P.(ed), American Chemical Society Symp. 18. Ismond, M. A. H. Murray, E. D. and Arntfield, S.

D.: Food Chemistry(England), 21 : 27(1986)

. Melander, W. and Horvath, C.: Arch. Biochem. Bio-

Effects of concentrations and types of neutral salts on the foaming proper-
ties of sodium caseinate

Seung-Taek Yang and Hyung-Sun Park (Department of Food Science and Technology,
Kyungsung University, Pusan, 608-736, Korea)

Abstract : To investigate the effects of neutral salts on the foaming properties of sodium
caseinate, turbidity, surface tension, absolute viscosity, foaming ability and foam stability
of the caseinate solutions(5%, w/v) with added NaF, Na,SO, NaCl, NaNO; and NaSCN
at concentrations of 0.1, 0.5, 1.0, 1.5 and 2.0 M were examined. NaCl and NaNO; improved
the foaming ability compared to sodium caseinate without salt, and also Na,SO, and NaF
did the foaming ability at the concentrations of 0.IM and 0.5M, while NaSCN did not
improve the foaming ability. For foaming ability optimal concentrations of the salts were
0.5, 1.5, and 1.0M in Na,SOQ,, NaCl, and NaSCN, respectively. Additions of Na,SO,, NaF
and NaNO; at 0.5M concentrations improved the foam stability of sodium caseinate by
825%, 615%, and 53% compared to control, while those of NaSCN reduced foam stability.



