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Treatment during Cultivation of Soybean Sprouts
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Abstract

Changes of free sugars, lipoxygenase activity and effects of chitosan treatment were analyzed during cultivation
of soybean sprout. Free sugars (sucrose, raffinose and stachyose) were more rapidly decomposed in the cotyledon
of soybean sprout. Contents of sucrose and raffinose in control group were decreased more rapidly than those of
chitosan treated soybean sprouts (CTSS). But the decreasing rate of stachyose was higher in the CTSS. In the
hypocotyl, 82% of L-2/3 activity were decreased, whereas 42% of the activity were decreased in the cotyledon
after 132 hours of germination. The effect of chitosan treatment on the lipoxygenase activity was more effective
on L-2/3 isozyme than L-1. After the germination period of 132 hours, L-2/3 activity of control group was 82.7

unit/mg and that of CTSS was 56 unit/mg.
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Table 1. The operating conditions of HPLC for the
analysis of free sugars

Detector RI

Column High Performance Carbohydrate Column
Mobile phase CH,CN-H0O (72:28, viv)

Flow rate 0.7 mL/min

Injection volume 10 plL

Column temp. 35°C

Louis)?] ¥FF-& HPLCo| F4l3td il peake]
retention time®} peak area® ¥ A 79| F Y& A
slgdct.

Ao =X

ARE Y AAsS A, wiFez o]
Monma $®°¢] wWje] we}l A& 3 gell 005 M
phosphate buffer (pH 7.0) 25 mL-& 7}5}4] 15,000 rpm
(Model Nissei AM Homogenizer, Nihonseiki Kaisha Ltd.,
Tokyo, Japan)©. 2 387t vtsi§t ¥ 7FA(@)ZE o3}
g A& YAEe)7](Model J2-21 Centrifuge, Beckman
Instruments Ltd., England)2. 4°Coll4] 20,0005 g & 158
b ARE] F 2 AL A 2ELdeR A}
St}

7|1&e| =x|

L1 84 244 7142% 10 mM linoleic acid
(Sigma Chemical Co., St. Louis)0.2 M Tris-HCl buffer
(PH 9.0)& 3|3l A3l 123 B4 344 7]
Z123¥ 10 mM linoleic acid0.2 M phasphate buffer (pH
70)8 3431 AHgsigich L1 #4844 71AxA
2 28 70 mg9) linoleic acid& N} ¥, o§7|ol &
2] Tween 208 7}31sic}. &-8-9KBransonic Cleaner,
Model B-221, Branson Cleaning Equipment Company,
Sheiton, U.S.A)E A3} Al71dA 02 M Tris-HCl
buffer (pH 9.0) 25 mL& ti4l el o] 7|71 A
717 GEE ZAAYA Zisidcl. FREE 712AE
vialo] 1 mIA 2§ A% P38t YF(-18~20°C)
Bsbe] ARk L23 84 344 1A &
AE 0.2 M Tris-HCl buffer (pH 9.0) W4l 02 M
phosphate buffer (pH 7.0y& AHg-3le] $j} & Wy
o2 A2,

HjAl ol oI5t A Ao HE

Follol] 50u) B]AE 71 A 2.9 mLe} 300] FHY =
Ao 0.1 mLE Yoo FAankgol o8 e st
#2-2 234 nm (Model V-550, Jasco Co., Japan)oll A
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Fig. 1. Changes of sucrose contents in the soybean sprout

(Joonjul) dering cultivation. —@: cotyledon, B—M:
hypocotyl, A-—d.: whole soybean sprout
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Fig. 2. Changes of raffinose contents in the soybeamn

sprout (joonjul) during cultivation. ®—-@: cotyledon,
M- hypocotyl, &—aA: whole soybean sprout
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Fig. 3. Changes of stachyose contents in the soybean
sprout (joonjul) during cultivation. ®—@: cotyledon,
M—M: hypocotyl, A—A: whole soybean sprout
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Table 2. Effect of chitosan solution treatment on the
free sugars daring cultivation of soybean sprout

(unit: g/100 g)
Cultivation Time (Day)
0 1 2 3 4

Sucrose
Control  5.79 5.34 2.17 1.98 1.13
Treated” 5.79 5.37 3.04 3.00 1.24
Raffinose
Control  1.36 0.50 0.13 0.27 0.19
Treated  1.36 0.49 0.20 0.29 0.22

Stachyose
Control  4.63 2.75 0.32 0.25 0.22
Treated  4.63 2.15 0.23 0.19 0.18

YOne gram of chitosan was dissolved in 100 mL of 0.25%
acetic acid.

L-1 activity2| g2t

ZE Al A F S 2199 L1 activity H
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Fig. 4. Changes of lipoxygenase activity (L-1) in the
soybean sprout (iksan) during germination. @—@:
cotyledon, #i—: hypoootyl, A—aA.: whole soybean sprout
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Fig. 5. Changes of lipoxygenase activity (1-2/3) in the
soybean sprout (ksan) during germination. @-—@: coty-
ledon, M-—~M: hypoootyl, A-—d: whole soybean sprout
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Fig. 6. Effect of chitosan solution treatment on Hpoxy-

genase activity (L-1) of soybean sprout (iksam) during
germination. A—aA: whole soybean sprout (control),
A—A\: whole soybean sprout (treated with chitosan)
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Fig. 7. Effect of chitosan solution treatment on lpoxy-
genase activity (L-273) of soybesn sprout (iksan) during
germination. A—aA: whole soybean sprout (control),
A—A: whole soybean sprout (treated with chitosan)
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