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Abstract

Changes in the quality and amino acid composition of soymilk prepared from soaked and germinated soy-

beans were investigated. Soybeans were soaked in water for 3 hrs and germinated at 18 +1°C for 5 days

followed by water extraction at room temperature, and then the soymilk was boiled for 30 min. The initial

yields of total solid and protein after soaking were 80.7% and 88.6%, respectively and decreased slowly

during germination. A slow decrease in lipids and a rapid reduction in total sugar content were found during

germination. The change in protein fraction content of soymilk showed an initial increase followed by a

gradual decrease. The intrinsic viscosity increased rapidly after 3 days of germination to maximum value at

4th day, then decreased. The amin'o acid composition of protein fraction of soymilk showed little change while

that of nonprotein fraction changed significantly. After 4 days of germination, aspartic acid and alanine in-

creased more than twice, and methionine and tyrosine decreased to half of their initial composition in sovmilk

prepared from soaked soybean.

F A
T9hE FEQ Shol allergyst A HEA S
4 MY F e Ego] dn BE $RFel ERS
WA AEE REE KNI R & el AR

BafozAe o 94 v¥ Fobrstx Ucek 29
U Fefe] Baet A% shal A,
stachyose % oligosaccharides®] 82 gl flatu-
lence 3 4t3} trypsin inhibitore}l 2 HEEBYMHES
o] Ff-o mith kol Actel Ashacler A&

raffinose %

b o Ex]o) & Ml E
&k —f?‘ 3 ¢4 B ¥ W8
of Mz gk ol kR
ﬁ&\}li &3 F9-8= lipoxygenase fFALo2 Qg
T2 WE GHT o] HEES el AYEtA
ol o] A AL KRS WKAAITIZ) A’ BRI A
wh 108k R kel A sl

6]% Wilkens%'? uled o2 4 KGE 200
Coll 4 3047 7+ st HiE-2 lipoxygenases N&EK
A7 el BEAES IR Holx o] Al

‘o] X3}

(12)



Vol.15, No.1 (1983)

Al eksbo] e shAe] Sle AR deHs

gFd Nelson%-'*¢ o] £#E 253t lllinois process
£ KEE NaHCO,&oRoll A 30437 &9l & B3l
T35 s Ao R 7172 energy <ol o

#Ael el =9 @EECNA A F HEoR
oA Udek. L ololl B Johnson §'¥ o] &3 di-
rect steam-infusionFEE-& 120 o]4H2] steamell 4 K
T AR THHE WS HELE 134T ol 4
40% HMelshds o fRFKo| Al FUR trypsin in-

i

hibitor¢| & ol 7Hg %8 Ho® ghsldch
cl4el SigEel Slshel BiEH TERE £RA 5
Eyeh QES WEEA A B LS oy ob

5 r3E sz WA s EAEE flatulence factor 7F

A% EAE @Al ol Eche ol o whuie)
%7t A% Fa4 Hn oo}
REWRIT Kamsel Zftol oatod s e iy

a7t slef el
HNTE MM A4
saccharides -2 Wolr|zte] Axsldd 53] 2
Zig ST BBl 3 i

g REE HAHE-Y 25T RBEF 84 = %
Sk ot Kt RAVES °F 0% 74 an K
i FEAES 438 Frbslsickn gl ofeidt
Rl FikS ol 83te] 2T Suberbie''” - FIFEA
7l KE2 full-fat soyflours B&E3k Asl w4 ¥ B
k7F [ B3 trypsin inhibitor % lipoxygenase i
Bt 4 Sl @Sk

KA #ER T2 Wobrb kgl 9
U o KEHe SBEE kA uiAs od3E &
froll g w2 waEs wiot gk zesleE K ody
Al A= Kol EF@fel T-F2 WMl ol o
SRS date R R TR . BE Y

pHE 9l WE =3l B8 KAl 78 = HEH

’E IS obelxAl Rl ol PHO BEL KR
£ @izt st wholeh

—# R K22 RIEES RF

:8L1'% flatulence factore’ oligo-

WHEA

S 0
HEE 5F

ME " Fk

EBRMH R AT RF

HRAT e R#E Agmel e BHIRET R
Bipdll A FEa- 1981 hgol 2 E Iz ifEe
2 KNS pRES fao]l BHEMAL AMAsle (EHscL
R KT 100g42 &2 73e] AlHE 5 25Tl
A 3417 kgt F &% 1B+ 1T Adss 100%
fr217r FEIE A R HF AT Ch

i

NEEHFE KEHY B ¥ otvl=4at el =lx& 4

(13)

772 W&

REMMALZ A 28 A3zt TAHAAE AAL X
SEES 3wWsA & 718lT waring blendor ofl 4
BRGE oA3AE 485t MEMASHAC o WS
Filtrate ] 2.8 3t Fifol| 2«4zke] & siste 2
€+ AR 53 UE FE3te d LFRK(Fil-
rate [ ~IV) & ¥& % 3027 #4 T+HE Bl
ek (Fig. 1).

Soybean (Kwanggyo variety)

Soaking in water (3hrs. R. T.)

Germination (1 —5days, 18C)

dehulled, weighed W/O hull
measured root length

Blending (soybean: H,0=1:3)

Vacuum filtration thru filter paper

l |
Filtrate |

Residue
Blending{residue:H,0=1:2)
Vacuum filtration
Filtrate I
Repeated 4 more times
Filtrate[ll, IV, —
Residue Combined filtrates
Boiling for 30 min
‘ with stirring
So_vrrilk
Analvses for
Protein Amino acids
Non-protein N pH
Lipids Viscosity
Total sugars Total solids
Ashes
Fig. 1. Flow diagram for preparation of soymilk
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Effect of germination on the water absorbed, root length and yields

of solids, proteins and lipids

Germination time (days)

Soaked?®
1 2 3 4 5
Water absorbed® 0.6 1.03 1.36 1. 60 1.85 2.02
Root length(cm) 0 0.25 1.18 2.60 4,06 5.81
Solids yield(%) ¢ 80.7 79. 8 76.3 74.2 73.2 72.2
Protein yield(%) ¢ 88. 6 91.0 90. 7 87.2 86.6 86. 4
Lipids yield(%) ¢ 77. 4 77.9 79.3 79.3 76.5 69.1

a . Soaked in water at.room temperature for 3 hrs

b:g of water absorbed/g dry soybean

wt. of total solids recovered in soymilk

¢ . % solids yield=

wt. of total solids in dry bean

wt. of protein recovered in soymilk

% 100

x 100

d: % protein yield=

e % lipids yield

wt.of protein in dry bean

wt. of lipids recovered in sovmilk %100

wt.of lipids in dry bean
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Fig. 2. Effect of germination on total sugar,
lipid and ash contents in soymiik
prepared from 1009 dry soybean
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Fig. 3. Effect of germination on total solids and
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from 100g dry soybean
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Table 2. Amino acid composition of protein
fractions in soymilk prepared from
germinated soybean®

Germination time (days)

Aminc acids 0° 1 2 3 4

Lysine 6.4 6.7 6.8 6.6 6.7
Histidine 2.6 2.8 29 2.8 27
Aspartic acid 11.4 11.3 1.1 11.3 115
Threonine 36 36 36 3.6 3.6
Serine 4.5 4.5 4.6 4.5 4.5
Glutamic acid 20.5 18.7 18.9 19.0 19.0
Proline 57 63 55 53 59
Glycine 4.1 42 41 41 4.1
Alanine 4.2 43 41 42 4.2
Valine 48 51 52 53 53
Methionine 12 11 1.4 L4 12
Isoleucine 4.8 50 51 51 51
Leucine 7.2 16 1.7 76 1.7
Tyrosine 3.9 37 3.9 4.1 3.8
Arginine 7.7 1.9 7.7 7.6 1.6
Phenylalanine 4.9 53 53 54 54

a . Grams amino acid per 100g amino acid re-
covered
b ! Soaked in water for 3 hours at room tem-

perature

e RF7F ¥R T HEE vxx Foud Bkt
RHE 408 THRE "]-TIUS]-'# glutamic acid® 7%,
20. 5% 4 19.0 g% = 27k 48192 valined 4.8
g%NA 5. 3g% = sk, E‘ﬂ‘ leucine®} pheny-
T43HAl #mdtgcl 3 FEAE EFit
BBl At w2 obv| =& ALl hne} 4 (Table
3)7F At M=l olw| RO 2= aspartic acid 2}
alanineol FF 4 HF 1L5%A 24. 7%=, 2.1% ol
A 4.8%2 A7 2ol WMELHL serines 2.7%
oAlA 4. 1%& 1 fﬁiﬂz"l =%t} L 9 histidine, thre-
onine, valine 5% 7k Zslstdcl. Eakel WA
ojnl e FEO B = glutamic acxd7} 20. 6%l A 15. 6% =

methionine2 1. 3%l 4 0.8% 2 M= A tyrosine

lalanine ©



Vol.15, No.1 (1983)

Table 3. Amino acid composition of germinated
soybean non-protein fractions in soy-

milk prepared from germinated soybean®

Germination time (days)

Amino acid 0 1 2 3 4

Lysine 51 10.1 56 57 5.2
Histidine 33 33 36 41 4.0
Aspartic acid 1.5 10.7 15.2 18.5 24.7
Threonine 20 2.0 26 26 2.5
Serine 2.7 21 3.2 38 4.1
Glutamic acid 20.6 25.7 21.1 17.5 15.6
Proline 3.2 49 3.3 32 3.7
Glycine 39 35 37 40 3.6
Alanine 2.1 2.3 32 42 4.8
Valine 1.3 1.8 1.9 22 19
Methionine .3 L0 1.1 10 0.8
Isoleucine 1.4 20 L6 16 16
Leucine 1.6 1.9 2.1 19 L7
Tyrosine 4.2 31 34 22 L3
Arginine 27.3 17.9 21.7 20.3 18.0
Phenylalanine 31 2.8 2.9 26 2.4

a Grams amino acid per 100g amino acid reco-
vered
b Soaked in water for 3 hours at room tempera-

ture
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