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Change of asparagine content during soy-sprout growing

Yeon—-Shin Jeong2 - Krishna Hari Dhakal' and Young-Hyun vaangl

' Division of Plant Biosciences, Kyungpook National University, Dacgu 702-701, Korea
X Institute of Agricultural Science and Technology, Kyungpook National University, Daegu 702-701, Korea

Abstract

Most soybean sprouts grown in factories are sold on the market. When the soybean sprouts grow up to
lateral root initiation, the rate and absolute amount of asparagine in the roots of all sprouts are comparatively
low. To extract the greatest amount of asparagine from soy-sprouts, it is advantageous to grow sprouts more
than 16 days. When sprouts were grown with ozonic water, it was possible to grow sprouts more than 16 days
without any rotting problems. The content of asparagine in the sprouts were proportionally increased up to 16
days. When sprouts were grown in 0.2% of urea, the content of asparagine in sprouts were significantly increased.
Soybean sprouts grown at 20°C room temperature showed the highest yield rate and asparagine content, at the
same time.
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Table 1. Operating condition of amino acid analyzer for
analysis of asparagine.

Item Condition

S 4300 reagent organizer

Instrument S 7131 amino acid reation module, SYKAM,
Germany
Injector S 5200 sample injector
Column SYKAM Amino acid analyser column
Mobile phase Lithium citrate buffer A, B, C, D
Buffer flow rate 0.45m{/min
Reagent flow rate 0.25m{/min
Detector wavelength 440, 570nm
Injection volume 100420
1) Buffer A 2) Buffer B

tri-lithum citrate tetrahydrate : 14.1g
Citric acid monohydrate ~ : 7.0g

tri-lithum citrate tetrahydrate : 14.1g
Citric acid monohydrate : 7.0g

Methanol :50m¢  HCl to pH 420
HCl to pH 2.85 Total volume 1 ¢
Total volume 1.¢
3) Buffer C 4) Buffer D(Regeneragion solution)

tri-Lithum citrate tetrahydrate: 14.1g
Lithum chloride : 50.7g

HCl to pH 330

Total volume 1 ¢

Lithum hydroxide : 12.8g
HCl to pH 420
Total volume 1/#
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Table 2. Sprout characteristics and asparagine content related to method of use.

Whol Hypocotyl Root H 1 Yield
o ypocoly . },IPOCOty Weight /sprout © Asn content
Usage length length length diameter of sprout

©® (%)

(cm) (cm) (cm) (mm) (%)
Soy paste(P) 16.0 9.9 6.1 241 111 420 79
Sprout(S) 16.8 9.0 78 223 0.74 534 9.7
Cooking with rice(R) 145 8.3 6.3 2.60 L15 386 72
Vegetable(V) 152 89 6.3 2,61 1.25 32 89

LSD(5%) Between

P and S 115 0.88 0.75 0.10 0.08 238 0.68
P and R 177 1.36 1.16 0.15 0.13 36.6 1.05
Pand V 1.87 1.44 1.22 0.16 013 387 111
S and R 1.82 140 1.19 0.16 0.13 37.8 1.09
S and V 1.92 148 1.26 0.16 0.14 399 115
Rand V 235 1.81 1.54 020 0.17 486 140
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Table 3. Weight and rate of fresh and dry weight and

asparagine contents for each part of soybean sprout.

) ) Asparagine
Pats of Fresh weight Dry weight
Variety per 100sprouts per 100sprouts Content Total Rate of
sprout © © (%, dry amount ac o
g g basis) @ asparagine (%)
Cotyledon 41.2(46.8)* 4.08(68.0) 3.033 0.124 44.8
Pungsan-
namulkong Hypocotyl 34.8(39.5) 1.46(24.3) 8.567 0.125 45.1
Root 12.1(13.7) 0.46(7.7) 6.193 0.028 10.1
Cotyledon 24.3(435) 3.58(69.6) 3.270 0.117 485
Agakong Hypocotyl 19.4(34.8) 1.06(20.6) 8.468 0.09 313
Root 12.121.7) 0.5009.7) 5.896 0.034 14.1
* () indicated % of each part out of whole plant.
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Fig 2. Asparagine content from different analyzing
methods of soybean sprout.
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Fig 3. Changes of asparagine content and dry weight
during cultivation of soy-sprout.
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Table 4. Changes in dry weight and asparagine content
of soybean sprouts during cultivation.

Culturing periods ~ Relative asparagine content(g)

Variety (day) (Dry weight x asparagine)
2 8.62
4 4744
6 89.80
Pungsannamulkong i 5640
10 82.14
12 67.67
14 7228
16 68.87
2 12.54
4 5411
6 7372
8 93.94
Aghong 10 91.46
12 79.07
14 7172
16 78.04
LSD(5%) between means of variety------- 36.33
culturing periods within a variety-—- 23.56



FUE AJHlA] asparagineo] 3}

A9l Aoz Atz 18U £ EAAZ o]
78-%- A asparagine S HHE =Y vt
. Shin(1974) = 9] oz} Zg ol wpe} =}
DS PHasket wkele] wlERe] s

Fetom, 2pgd o] AEgo] 7Had ?‘éEL
AEFo] F7He Aert o A=t
ol g7l JJ&E} °ﬂL1X]E TFs

Z o 2 ¥ op o
qr O on
G
N

N o
PRV
flo ez o
o 1o

]
p‘L
2
N
o M
. e
Lo o
9
ﬁ
oo
o
:“é

Atz o g FUE AUl asparagine ?:L%k% 4=z
Aol A Aufste #H Foll Agddde] fafjo] ©
3 M=ol T AR A AUk L i
5004 Heluel o] FU=ES B Auisk=
AN AEESEel  mRIAR
< ztol7t gle Ao R YERTth
Byun(1977) &2 =l A7LA % 7l Be
AV H eS| AZdo] aheA] WaHA] Asn
o] o] 43| HAagrhavt RS ¥ FAH<
e AABEA] AT Kim(1982) 5-& 5 717HE<t
209 WA ]/\1 247\]7P 73&}% Aol A cystein,

Lo

Aol
asparagine 3ol =

UEhtA ekt stk

Table 5. Comparison of asparagine content of soy-sprouts
grown in dark and light condition.

Culturing period(day)
Culturing 5 7 9

condition Pungsan-
namulkong

Agakong Pungsan- Agakong Pungs

aIl_
namulkong Agakong

g
namulkong
Dark 5.70 53 523 741 827 10.89
Light 528 5.96 6.57 7.94 6.51 10.82

LSD(5%) ns ns s ns ns ns
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Table 6. Comparison of asparagine content related to
treatment of 0.2% urea.

Culturing periods Variety
(day) Pungsannamulkong ~ Agakong
4 6.5 6.5
02% urea 6 129 102
Mean 9.7 83
4 38 31
control 6 54 71
Mean 71 6.8
LSD(5%) between means of variety--——-- 1.19 6.5
culturing periods within a variety-—- 0.99 17
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Table 7. Sprout yield and asparagine content of different
culturing temperature during cultivation

Sprout yield Asn content
TemHeCratme Cultur(iing period (%) (%, dry basis)
T

4 243 243 05 02

8 324 354 0.5 30

15 12 517 5719 24 33

16 700 739 6.8 6.8

Mean 466 479 25 27

4 402 442 30 29

8 820 904 105 109

20 12 1,095 1,156 127 12.1

16 1,216 1,328 129 15.6

Mean 883 957 9.8 104

4 482 509 23 27

8 795 875 10.0 9.8

25 12 944 1,137 12.1 117

16 1,104 1,221 150 12.7

Mean 831 936 10.0 92
LSD(5%) between means of 306
temperaureg------------- 99
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