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Abstract

Soybeans(Hwangkeum Kong) were stored at 5°C, 25°C and 35°C for 8 months to investigate the
changes of the physicochemical properties. Less physicochemical changes were detected in the
soybeans stored at 5°C than those stored at 25°Cand 35°C. High temperature and long term storage
caused a decrease in the nitrogen solubility index, whereas increases in acid value and organic acid
content were detected. As the storage period was extended at high temperatures, the content of
unsaturated fatty acids décreased, but the content of saturated fatty acids increased. Decoloration
of soybeans was clearly recognized under high temperatures. The water soluble components such
as total solids, nitrogen and reducing sugar during water—soaking at 20°C for 16hrs were appreciably
eluted from the soybeans stored for 8 months at high temperatures. The pH of the water extract slightly

shifted to the acidic range.

Key Words: soybean, storage temperatures, physicochemical properties

M B

SR DA ARl 3 1 FAo] $4
o w3k wl e BES £7149 AAH FEU0RA
%, 2] 5 2RE FACL e FPANAL Fo
@ el H7 ek 53] F DAl 3572 A
& vl 1Akl lysine §ake] WA £A F-sle] 9l

o} o]9) TIFYo AT F3F AE AYo|tH(12).
== = A§_—+ ?‘_ }_% /‘]'E}]i )(—]Jg-z';]—m]/(-] 7;@]1]9—]— 7}-

AAA S AA 71, 2|k A= =24 & d3HA
sty ze], 7FgAI S dEA Y= B9 9leH (3,
4), 7¥4-& A A #) ) A} trypsin inhibitor), & 5§
o v YA FHH A5 2RI =4S
A3tA 3t 7134 SAAA FoH4). o] 9} Zo] F
7o A E7E-8 913 AR AL Aot A AL
o AA = e dokre] &4 B v g X7}
2] & E 7P} FAA Beole s 2ElEE, 215t

+To whom all correspondence should be addressed

& ol 4= ATHE-8).
o) AzAT A%

Az 9 zed #g o

dutx e g 5 R 2

717ke} Ao 2 o)3leta ZAEA g W3tE vt
e o] 28, A A A E AHAQ Feg A
t}. Moscoso 5(9)2 2215504 A7|7ke] A 4=
F2 25l AAA Tt 3121, Muneta(10) %=
o] 2| A k2 A A712ke] Ase} A Folee A
ALt 2555 2 A o]l ¥ 87w 3y
E3], T4 vz 814 23 A2 “hard-to-cook”
HAAE 7HH 2 4 vk By}

Saio 5(11)3} Saio$} Arisaka(12)¥ Z-23%(40°C,
RH 75.2%)¢l1 4 170 A A+ 5t F2| FAWEE ZAL
g 7éTJr A AF7| 7o) 73 H3hol] whebA] whAl B3 e}

8 9] & go] Z+AE T A7Le} §7]4F ko] =7}
EM Z 9] 2o 3d o] ) E R, FRAE F F
9 F&3tao F4 A9 o) FYA L vusly o)
Saio 5(13)2] model AR ZA A F2| duld £A

, AFE



828 Aules .

< 2ARR A3, A 58] HH 1, T F8
wld B34l 1S9} A FAaEe »Bsigdch

o] s} zko] FF2] A A & ze]df HI ATE Wol
=g oy 7 2 A FAG AN AAH oz &
42 Fle TR Az € ARG o F
o] o]3}5tx EFAEA T /HFA A o A AFE FY
ol 4 Ae] A ekghe}

meba], & Aol e FHAAM 7 B Ak
FItF SR o] 4H T gl 3 F(FFH)E Uy
o2 A2z} 7| 7ke) wE Fof o)shehA FA W
35 Axsqch

2 U

NEME Y xz

A B ZEATNFEL0E /1A Ho] o] 4H T 9l
WEY FITE WYoE FFAAHITL AP
A7 = mlF)e 2 Ry Al-gutgtew 1008 8
£ °F %5~30g Wollth A RS} YWHELE $¥
9%, b 37.4%, 229} 22.4% w5318 265%, 3
o] 47% W2 Ad A =3 F AP EA A (nylon 15
um/polyethylene 100um, 5<% 4.7g/m%/24hr, AH2
EI%: 225cc/mY/24hr) & o] 8319 2kg F9 2 7]
EAF F 5°C, 25°C ¥ 35°Coll A 80Uzt A AshwA
Al A-gshgle).

olstEE SM AlY

AR olgety B4 AP 2l A AR
H A &EE 60 meshZ 43 T A3 A1-&3g 7,
Al 59 dRbAE-& AOAC(14) Hhy ol &jsle] A3}
2 E&2 velhyglch

A 4 8- E(nitrogen solubility index)= 4% &
% 5gell FH4 200mlE 7}sled 30°ColA] 12087k
F2% F SFSE 78l FeS 250mlz sl ) o]
A% -8 41 £-2](3,000rpm, 10min)3le] A7 o8- o
2. micro-Kjeldhal®] 2 & dispersible nitrogen-& A &
g F Arge =g sl

4" FTE 10g& Soxhlet A3 & o]-&3}o pe-
troleum ether 2 84| 7} £-9F A ¥} 2312 60°Cell
A IAZE FoF AF AR F 35 2k ke A
Aslgd e} 323 x|ule] benzene/ethanol(1:1, v/v)-&
4 30mlE 78l &-3% ¥ £3} NaCl 10mle} 19 ph-
enolphthalein ¥ 2~39-2% 713t 0.IN-KOH-
ethanol® Z3}A A sled A7bE AAbsbelch(11).

)8R - $EA

f714t A 49 T8 5g-& 200ml A&}
2ol 3 #3}2 80% ethanol S0ml-E 7}sle] Al 2o 4]
3027 wukgk ¥ o7l el. o] o 25mle FF
25ml$- 7}t ¥ pH meter(Corning Model 120) 2 A} &
0.05N-NaOHE M A 3o A 2 100gF 714t E=Hmg)
2.2 Jehdgioh(1l).

Z olm x4t ke A1 F(2cm X 20cm) el EH=
TEY 1g& A 3] APt 6N-HCl 10mlE 7}5tx
Asrha® 288 9 15 b 121°C A 347 B4t 7
33 A1) 7l &2 o %X (Whatman No. 2)
2} membrane filter(0.45um) 2 2+t o 34§} )& car-
tridge Cig& AH&-3te] f714F, AubA, A 4 £ A7)
gt & o}v] Ak XHE-H#4 7] (Hitachi model 835, Japan)
of] F9lte] HA3 g tH(15).

Aukal 2412 B 5 FE TS 9 5oI X (Whatman,
26mm X 10mm)el} ¥ 22 diethyl ether2 7}3Fe] Soxhlet
FEYHOE 167 A4 523 F AL ESAA 5
sl 58 A WA S Metcalf 5(16)2] W o
petroleum etherol] &8 A|# GLC(Hewlett Packard
5390 series D2 ¥4 3}%ich.

A% = colour & colour difference meter(Model No.
100/DP, Nippon Denshoku Kogyo Co., Ltd)& A}-&-3}
o] Hunter scaleol] 9|3 48 FTE 2] L(A%E), a
AAR), b(FHNE)Y AEAA) ghe ZA st x, o]
) 2183 ¥ &9 @ (standard plate)-S Lgte] 90.6, azk
o] 04, bgte] 3.3°1%dc}.

U]

o £xoll M= &S0 24

AR E ZeEg T a3 wE £EEY ¥
A& Zp7be) A 7 50gell FF/4 250miE 7Fshed 20°C
ANA 16417 A F F& AT EE AREstg e
AR o] nPE FF-E 45 5mlE FFT F 130
°CollA 2417t Az 7 Hefste] 73142, soaked
water®] A 232 848 50mlE A4 micro-Kjeldahl
W& o]-4-3te] A shodch AR Fdwd A2 So-
mogyi M (17) 2.2 A&l e pH EAH L 45F
A} A 2- pH meter(Corning mode 120)l] ] 3 33} ¥t &
A3t GaFoz gt

371l Al T2
QT A 3-8 ol



AReEst 29 olfata S46l mAE o

E A £9 59 W3li= Fig. 13 2} dubd e s &
Fe A7IA A m2elkg 5o E3 27604 A
A T Al o] WA o 2 kel G Ade] A shE
t}(13). & AFPlA Az Fo Ak Seirs &
90% AE2A dubdel 79 A 7} 90%
wWelal s vl £2& Jebfgich

AALE B A7 e e AL S EE B
BEAGTANA A7 2] A e} A A %%HE
7} sl o, B3 B2 229 AR E
w37} Alsted o) 5°C, 8709 A ATl A = o 4% 7:}
2EE B o 25°C, 80 Y XW%M = 2k 7%, 35
°C, 870 AATL F 15%Y] ¥ A4 EE Bk

o]# g A} Saio F(11)9 el =AM
R AA A e} hilla FEA ] AetE gk
3 wael A dx syt

| 214 gtatel piat

29 A%l ©E A7k acid value, KOH mg/g)
5= Fig. 29} Ze}. A A27] 9] 447k 02309
v ZE A1g o] A e A e} A Aot B
7hetg om, 312 AT = ZA Fotxvh. 5°C A
At ol A= A A2 o vlste] A7 87 W ell 2F 1.34
Z7}slg 2, 25°C A ATl A oF 2.24], 35°C AT+
< < 4 ZéE o9 =& ZUME By
%3] A A5 whE AAAEE citric acid & 34t
714t 38k (mg/100g)¢] ¥ 3 Fig. 33 2} A
z:a 718 §-714t §-2- 31.2%0 o4, &4 Aol 5

92

NSI (%)

Storage period (month)

Fig. 1. Changes in nitrogen solubility index(NSI) of
soybeans during storage in different conditions.
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Fig. 2. Changes in acid value of soybeans during stor-
age in different conditions.
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Fig. 3. Changes in organic acid of soybeans during stor—
age in different conditions.
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Table 1. Total amino acid contents of soybeans during
storage in different conditions  (unit : %)

Storage condition(8 months)
5°C 25°C 35°C
Aspartic acid 454 452 461 456

. . n
Amino acid Con

Threonine 145 1.46 1.49 1.50
Serine 2.08 2.04 2.07 2.07
Glutamic acid 843 833 8.39 8.48
Glycine ~ 1.61 1.64 163 1.60
Alanine 1.79 1.75 1.72 1.75
Cysteine 0.53 0.54 0.51 0.49
Valine 1.62 1.63 1.66 1.69
Methionine 0.29 0.24 0.24 0.26
Isoleucine 1.48 1.46 1.45 1.47
Leucine 292 2.98 3.01 3.05
Tyrosine 0.98 0.99 1.07 0.99
Phenylalanine 1.84 1.90 1.90 1.96
Lysine 2.56 2.56 254 251
Histidine 0.95 0.97 1.00 1.01
Arginine 311 3.14 3.16 3.06
Proline 2.83 2.92 2.87 2.85
Total 39.01  39.07 39.32 39.30

DControl samples were fresh soybeans.

Table 2. Fatty acid composition of soybeans during
storage in different conditions
(unit : relative weight %)

y Storage condition(8 months)
n
5C 25°C 35°C
Palmitic(16 : 0) 9.74 9.68 9.97 10.84

Fatty acid Co

Palmitoleic(16:1) 009  0.09 0.05 tr.
Stearic(18 : 0) 318 321 434 493
Oleic(18: 1) 2243 2250 2225 21.83
Linoleic(18:2) 5377 5378  53.23 52.31
Linolenic(18:3) 983 978 9.03 862
Arachidic(20:0) 029 028 0.42 0.57
Gondoic(20: 1) 018 017 0.14 0.11
Behenic(22: 0) 038 039 0.42 0.56
Lignoceric(24:0) 011  0.11 0.15 0.23
ISFA 1370 1367 1530 17.13
STUFA 8.30 8633 8470 82.87
“PUSFA 6360 6357 6226 60.93

YControl samples were fresh soybeans.
PTotal saturated fatty acids

$Total unsaturated fatty acids

“Total polysaturated fatty acids(18:2+18:3)
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Table 3. Changes in colour parameters of soylfeans
during storage in different conditions

5  Otorage condition(8 months)
5°C 25°C 35°C

Hunter’s
2
colour value

y Con

L 84.70 84.35 83.40 79.74
a 1.25 132 1.95 278
b 20.45 2007 19.38 17.16
AE 0.00 0.52 1.90 6.14

YFach sample was measured after grinding(60 mesh).
2L Degree of lightness(white +100 < 0 black)

a: Degree of redness(red +100 <« 0 <> -80 green)

b: Degree of yellowness(yellow +70 <> 0 <> -80 blue)
AE : Overall colour difference( 4E =v/ (ALY +(4a)*+
(4bY)
#Con: Control samples were the fresh soybeans.
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Table 4. Some physwochemlca] properties of extract
from water immersion of soybeans during
storage in different conditions’

Amount of loos(g/100g)

Storage Storage

temp.  period  pH . . Reducing
°C) (month) Solid Nitrogen sugar

5 0 6.11 1.05 0.12 0.23
8 6.08 1.49 0.16 0.30
% 0 6.11 1.05 0.12 0.23
8 6.05 2.38 0.21 0.43
35 0 6.11 1.05 0.12 0.23
8 6.03 395 0.27 0.56

b Soybeans were soaked in distilled water during 16hrs
at 20°C.
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