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Abstract

The effects of blanching, homogenization and heat sterilization on the stability of soymilk sus-
pension were investigated by determination of nitrogen solubility index{NSI) of suspension and
measuring the volume of precipitates and cream separated. The resuits obtained were that the
NSI was decreased as the blanching temperature increased from 50 °C to 80 °C. The soybean par-
ticles having 8 u by grinding showed more stable soymilk than that of 53 . The stability was in-
creased as the homogenizing pressure increased to 200 kg/cm? and repeated homogenizing pro-
cess gave more stability than single one. The sterilization resulted a significant decrease in stabili-
ty as it was heated at 120°C-125°C for more than 30 minutes.
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5°C, 3 min

Dehulled soybean

Blanching (98 °C, 5 min)

[—add water (1:9)

Grmdmg

Centrifuging (900 x G, 10 min)

L[Addltwes

[Homomixing (3600 rpm, 20 min, 70 °C)]

Homogenizing (Ist: ZOOkg/cm2 2nd:50kg/cm?)
Autoclaving (121 °C, 15 min)
Soymilk
Fig. 1. Flow sheet for the preparation of soymilk

Table 1. Chemical composition and physical proper-
ties of soymilk

Total solids (%) 7.80

Protein (7)) 3.70

Fat (%) 1.55
Ash (%) 0.36
Carbohydrate (%) 2.24)
Specific gravity (15°C) 1.018
Viscosity (20°C, Cps) 1.8

pH (25°0) 745
Stability rating=

100-Moisture in bottom por.tion of_ tgs} sample(%) %100
100-Moisture in bottom portion of initial sample(%)
s 9 AEY £

rRasg Eal Aol 50mlH T Akl
79§ A7 Bk Aol AAsled el 2H
o) JAes 84 (ml)og 24519

Nitrogen solubility index &8

Aol A2 1,2mlg #HE F 14,

Microfuge &



314

Qage F 29

000 rpm (17, 000X G)oll A 10%-7F
He YalAme) T

A& o} AbAlolo} clulAl &

o

geko 2 by g wEgE Jehd A Fosds
A4 (NSD 2 3kt
NSI(%) = Protein of supernatent(%) X100

Protein of original sample(%)
Zzn ¥ o

Blanching | &g

H5 Fo Eo] 9+ lipoxygenase$} trypsin
inhibitor &% #AAsted LA LAL AAsty 45
< ZA4717] felA 50~ 100CA 5~3087 AL
2] % 20C o 80CH &% 7ishe] E43 Ajl5ef wh
A HAE S Jeh= NSI-+ Fig, 294 7o},

Fig, 2014 3= ule} o] 20C &7 =hid 7+
blanching Hel-2%9} A|7ke| F7ted 4% NSI7}
stgdon] &3] 2xFrlol wE NSI it oS 34
sled 50CeH 100CE A gt Ajss u];@}oj £ u of

E
ol 2]

T4

A E et s) A A 229 A 3% (1990)

st protein body 7} WA=zl ak FAA el oaliA W
A9 chalo] ohA] RAlsIchkn dgich £ A¥Hos
blanching A7t Z7}ell afe} NSI 7} wlefisle] Frastn
e 52 A AE D2 =llFt Ao AR
o4l wtallg ¥k NSIZE %A 4@”4 il
Rackis %8¢ Ax] 543 100CoANM 58 7HdAe
g wl dxz|Ajzie] Ziglell whel NSIE 7wzt
iAol PER2 238 Frlsled dAelsAl ¥oke
W 1,13015d Aol 9%zt dAejlele 2,19, 2087 A
24l 2.08019icka ge}, whebA] blanching @ =) &

#Helz7¢ trypsin A#AR Fo dFAMAA, £
w4, NSI = b o] &85 nesle] ZAs o

of shat,

SNEFEIR=E

A8 A5E oheld 4% Al Az A T
y dAelE @ She Aol W AN A4
zxs Aske Fig, 3% 2k,
%, Uxb2717h 120mesh (3 UAel 271 53)el

e .O .A . A blanched at 50, 70, 90, 100 °C, respectively.

29 olape] Apolr} wivh, =gt | A7kl W& NSI 4] 400mesh (33 lake] 27| 8u)2 ztold 45 A
o] A= HEerst w5 T% 135} 31;} Heko] 7radlel olAiMo] Z713HS oF 4 9]

3 80CY =& whallgh 7 AMelgrns «zle] & g A= A} gh gieiol Oi_‘: AL
7be 4% NSI7F Zhazsieiont 7 4h4%2 20C 85 waslos Raxz]d 138 A8 288 7o Az
shalske 739l ulel hS gkt of asigich, of uwl 18] MejAlE Yz slol wek A

Albrecht 5°0¢ 3-8 HAE o ¢ F5Fo] Tt Aol W3] wgkxiat 28] Mejlole 18] Helxjgel
5l blanching H&jAizlke] F7Va 4% NSI7F 7hadt Blal Al glabzi 2 zpolr) Alaha] gkt
t}i 3}l 2 Johnson &@1-& -8 hdAu|gt & vl FrRe b B8o ofzlE e vlxl: d3ET Almjy

A B
Z 100f ~ 100p
= =
3 z
£ 80t T 80F
= .\.\‘\o—a————‘ Z
Z oo} O\"\\Q\O\Q Eaf =T 0
3 = ‘_—‘—__‘\.__\"/4
= i
L = )
? ol k_—_\\‘/‘/-‘ g{ 10+ A A A A
20 20}
0 1 1 | 1 1 1 J 8] L 1 1 L 1 !
5 10 15 20 25 30 ) 10 15 20 25 30
Blanching time (mim) Blanching time (min)
Fig. 2. Changes in nitrogen solubility index of sovmilk during blanching at various temperatures

A, B: ground at 20°C and 80°C after blanching
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Fig. 3. Effect of particle size and number of homo-
genization on stability of soymilk suspension after
storage at 20+2°C for 25 days

e--o. o—e: Precipitates from single and double homo-
genized soymilk

7] #l#l4 Coulter counter (model TAID) S A-&8}od
AL FEE 248 A= Fig, 49} ek,

Z, olzbe] i to] 25, ofsteln FAANE 23]
uhEEle 2 A &g glale] v|go| Frl5He o 4 it
A2 717} 120mesh o AL 135]9F 23]

=g HE 3
1A 2] 5= 75*?- 272 3.9 3 3,14 92, 400mesh
Ao} A= 3,16 H 2.6 4 24 120mesh YA 1
3 FAAF el dxzb AhE #n 2 ohge] 400
mesh AUAE 13], 120mesh & 23], 400mesh & 23]
g R Fog Qizxkarizt 4ok

2| AAe] 4 abEAert oA vz
A& AR el 12k FAskE S 50 kg/emiol A
350 kg/cm?7x] welstn 23 At e 50kg/crtE
AAsA slodon AR 13 FAXE uwEE Aa
o] 27% FeldAs Atsi2 Zee Table 2 9 Fig,
7ok,

%, 1z TAgkE 150kg/cm?Eth 200 kg/cm2E
g 4% 2ol dA3] Fhasle] ok o] Zrtal
ot 2 o|Aake] gfEol M ShabsAll Fvbsigln
717kl whetAl e 307l i obAslelor] 50
ol Foll = AA Wojzirh,

)

fiad

0

¥

SES

315

B
r_?_‘
o
ox

5 30F 4
]
-Q ¥
Eg 20}
s
9]
23 10}
=g
[T [—
z.’-‘-) ‘_-\“'—\__
{) Ly N . NS
1 2 3 4 5678910 20
Particle size (1)
30l B
)
2 2
L Z10p
=g
Lo
.’Z.CL()L,V‘_ 1 PR .

1 > 3 4 5 678910 20

Particle size (u)

Fig. 4. Effect of homogenization on the distribution
of particle size of soymilk filtered with 120 mesh (A)
an 400 mesh (B) sieve (—,--- single and double ho-
monization)

Table 2. Changes in cream separation of soy milk at

different homogenizing conditions®

iStorage time (days)
Pressureb 30 50 70 100
(kg/cm?) \
150 4.759) 11.7 13.8 15.5
200 4.5 8.36 8.73 10.8
250 3.46 6.21 7.64 10.34
300 3.32 5.15 6.44 8.01
350 247 4.48 5.46 6.85
twice at 250 3.36 4.76 4.85 6.01
three times at
250 3.31 3.65 4.62 5.8Y9

#Homogenizing pressure of second stage was 50 kg/cm?
in all samples

b Homogenizing pressure of first stage

I'Volume of separated cream in m/
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Fig. 5. Changes in cream separation of soymilk at
different homogenizing conditions
o—e, O—C, 4—a, A, u—a: 150, 200, 250, 300, 350
kg/cm? of homogenizing pressure in first stage

A&-A , a4 two and three times of homonization
with the pressure of 250 kg/cm? in first stage
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Fig. 6. Effect of homogenzing temperature on the
colloidal stability of soymilk supplemented with
palm oil after storage at 20+ 2°C for 7 days
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Fig. 7. Changes in stability of soymilk suspension
after 7 days of storage by sterilization at various
temperature for 15 minutes —— soymilk, - --soy-
milk with palm oil and glycerine monostearate
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Table 3. Chemical composition of top, middle and
bottom layers in the bottled soymilk after storage at

20 +2°C for 100 days (%)
Component . .
Crude protein Crude fat Ash Total solids
Layers
Top 2.73 5.39 0.39 13.73
Middle 2.85 2.73 0.54 11.44
Bottom 10.57 3.31 0.79 20.57
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