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ABSTRACT : When soybean sprouts are grown in the
closed condition (where the ratio of O, and CO, is 7 : 3),
amount of CQO, is increased and O, is decreased with the
passage of time. At the same time, the amount of ethylene
is automatically increased. By increasing the concentra-
tion of ethylene gas up to 0.5-1.0 ppm in the growth room,
the length of sprouts was restricted to 6-7 cm and the
thickness of sprouts was increased to 2.70:0.30 mm. The
production of good quality sprouts which were fat and
short was possible without application of any growth regu-
lators such as indole-3-acetic acid known to have accumu-
lation problem in humane body. To maintain the freshness
during the transportation and prevent sprouts from rot-
ting and bad smell at market, cold storage at 2-5°C and
airtightness which will restrict photosynthesis and respira-
tion (higher than 10°C) are needed. The freshness of
sprouts is depended on the increase of CO, and the deple-
tion of O, in the package. When the sprouts were stored
below 10°C (preferably below 8°C), the concentration of
CO; in the package remained below 30% for more than 60
hours, which was possible to keep sprouts in freshness
without any offensive odor. But sprouts were maintained
at 13°C for more than 25 hours, the concentration of CO,
increased over 30% and produced an offensive odor. The
little amount of O, gas was existing for 30 hours at 5°C but
it was disappeared completely within 7 hours over 10°C
and the sprouts became rot and produced severe offensive
odor.
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Table 3. Gas chromatograph condition for analysis of ethylene

(C,H,) composition.

oA Ahast olustetae] WS ZsIsiste] UslE Condition
£71AZ PE, £F 970m)E T0I5e] Alu) 19xFE 5 Column CTR1(Alltech, 3 m)
7R AEE 100 g8 W 24733 T W R gasE &3} Injector temperature 250°C
= Gas chromatography® 2331 ™ GC conditionS Detector temperature 250°C
Colum oven temperature 60°C-140°C-180°C(22 min)

Table 1% 2t Flow rate 10 psi
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flow control(SEC-310), ¥ A]7X|(DU-102E), 47 =](SU-
502E), AYZHE(PAC-EyST 3way valveZ 33+ ARE3IGL
o, o FYFEE Table 29+ Zo] EAHH T8 AFH
of 93] AXEIAA, TEAIE U 23)(2A/2F) GASTEC
(N0.172L) == Gas chromatographyZ ARE-3lo] Z74319] 0
™ GC condition Table 3} 2t}
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Table 4. Concentration of CO, and O, produced in cultivation
box of soybean sprouts.

Table 1. Gas chromatography condition for analysis of CO, and Cultivation duration (hr) CO, (%) 0, (%)
O, composition.

— 24 5.80c 11.55a

Condition 48 10.49ab 5.72b

Column CTR1(Alltech, 3m) 72 11.20ab 4.65¢

Injector temperature 120°C 96 11.95a 442c

Detector temperature 120°C(TCD) 120 9.48b 4.90c

Colum oven temperature 35°C LSD(0.05) 1.83 0.60
l;'l:nv:;:;eas iﬁegg/;uﬁnﬁn) "Means followed by the same letter within a column are not

significantly different at 5% level by DMRT.

Table 2. Ethylene density and treatment duration in the growth room of soybean sprouts.

Ethylene concentration(ppm)

0.1-0.5 0.6-1.5 1.6-3.0
Treat.  Injection time  Close time Treat.  Injection time  Close time Treat. Injection time  Close time
(day) (min:sec) (min:sec) (day) (min:sec) (min:sec) (day) (min:sec) (min:sec)
2 0:00 30:00 1 0:02 29:58 1 0:02 29:58
2 0:30 29:30 2 0:50 29:10 3 1:15 28:45
0:15 29:45 4 0:30 29:30 3 0:50 29:10
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Table 5. Effect of low concentration of ethylene (0.1-0.5 ppm) on growth of soybean sprouts.

Cultivation Length(cm) Thick- 100EA weight Moisture

duration (days) hypocotyl root ness (mm) () (%) pH
) Control 1.24+0.11 20.7+0.25 65.6+0.42 6.38+0.22
Treat. 0.82+0.47 20.8+0.25 63.5+0.36 6.34+0.11
3 Control 450035 1.92:0.08 29.2+0.57 76.2+0.56 6.2020.12
Treat. 4.38+0.22 2.26+0.04 31.6£0.41 75.3£0.57 6.18+0.08
4 Control 3.74+0.25 3.50+0.35 2.27+0.07 40.3+0.40 83.5+0.36 6.26+0.05
Treat. 3.08+0.08 4.50+0.14 2.57+0.06 41.2+0.83 83.0+1.45 6.22+0.04
5 Control 6.26+0.25 5.40+0.41 2.31+0.04 49.2+0.25 88.3+0.56 6.16x0.11
Treat. 4.10£0.22 5.40+042 2.65£0.04 47.2+0.18 88.3+0.83 6.10+0.10
6 Control 8.24+0.25 6.30+0.31 2.16+0.04 54.6+1.98 89.4+0.89 6.06+0.11
Treat. 6.10+0.27 7.36+0.54 2.74+0.05 58.8+0.25 89.4+0.42 6.12+0.08
7 Control 8.82+0.86 6.82+0.54 2.15+0.07 64.5+0.61 91.6x0.74 6.20+0.07
Treat. 7.60+0.54 7.26+0.25 2.72+0.02 63.2+0.56 91.4+0.74 6.14+0.09

"Each values represent mea+.S.D.
Table 6. Effect of medium concentration of ethylene (0.6-1.5 ppm) on growth of soybean sprouts.
Cultivation duration Length(cm) Thick- niess (mm) 100EA weight Moisture oH
(days) hypocotyl root ® (%)

5 Control 19.9+0.80 61.2+0.85 6.46+0.29
Treat. 18.6+0.79 60.5+£1.47 6.42+0.29
3 Control 1.44+0.22 22.1+£0.39 66.1+0.44 6.38+0.11
Treat. 2.20+0.36 24.4+0.35 68.5£1.03 6.36+0.09
4 Control 3.26+0.25 4.24+0.25 1.92+0.05 34.6+0.74 76.8+0.90 6.18+0.08
Treat. 3.10+0.42 3.62+0.84 2.33+0.06 34.6+0.44 80.1+0.42 6.14+0.09
5 Control 5.08+0.08 4.92+0.45 2.08+0.06 42.0+£0.61 86.3+0.56 6.12+0.15
Treat. 4.76+0.57 6.16+0.23 2.34+0.07 44 8+1.15 85.8+0.56 6.04+0.11
6 Control 7.62+0.74 5.82+0.54 2.05+0.06 54.5+0.61 88.6+0.74 6.10+0.10
Treat. 7.12+0.42 7.52+0.36 2.50+0.08 59.2+0.56 88.4+0.42 6.02+0.06
7 Control 8.62+0.74 6.82+0.54 2.15+0.07 64.5+0.61 91.6£0.74 6.20+0.07
Treat. 8.12+0.42 7.94+0.09 2.55+0.06 63.2+0.56 92.5+0.36 6.14+0.09

"Each values represent mea+.S.D.
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Table 7. Effect of high density of ethylene(1.6-3.0ppm) on growth of soybean sprouts.
Cultivation duration Length(cm) Thick- ness  100EA weight Moisture
(days) hypocotyl root (mm) (® (%) pH
) Control 19.2+0.25 62.1£0.42 6.36:0.22
Treat. 19.210.18 62.9+0.96 6.44:0.18
3 Control 2.84+0.09 2.05+0.06 25.9+0.42 72.4+0.42 6.14+0.11
Treat. 3.10+0.07 2.26+0.04 27.9+0.74 72.5£0.35 6.28+0.08
4 Control 3.24+0.25 3.60+0.22 2.02+0.06 34.2+0.57 81.1x1.02 5.62+0.48
Treat. 2.24+0.25 3.80+0.21 2.53+0.04 35.7+1.08 82.0+1.54 6.22+0.04
i 5 Control 7.28+0.56 6.40+0.55 2.01+0.10 53.9+0.65 88.7+1.10 6.20+0.12
Treat. 4.76+0.25 6.12+0.42 2.63+0.05 52.5+0.35 86.2+0.56 6.18+0.11
6 Control 9.74+0.56 6.58+0.37 2.17+0.06 60.7+0.56 90.9+0.74 6.04+0.09
Treat. 6.62+0.55 7.60+0.74 2.65+0.04 61.5+0.93 91.4+0.82 6.12+0.08
7 Control 8.82+0.86 6.82+0.54 2.15+0.07 64.5+0.61 91.6+0.74 6.20£0.07
Treat. 7.60+0.54 7.26+0.25 2.66+0.04 63.2+0.56 91.4+0.74 6.14+0.09

"Each values represent mea+.S.D.
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Fig. 1. Later growth of soybean sprouts treated with 1.5ppm ethylene,
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5, Table 6, Table 73} 7Zro] UepHUTh =3, 2o uf& F
UE] e Fig 13 72om 2 gL oeat 2o

w1 oEE FEE 0.1-0.5 ppmz AP sle] Ajuidxpd
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A& Al 393 7KE Ao Zeo) AFEEIE 220 cmP
71ET 144 cmB ot BsEO K (Yang et al., 1984), 443} o]F
T8t HAL FA= 7S¢ AL A Aol wet 2
AHRAATYA} 2.15 mm) X2 oM e w2 A2t Aset
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2A Jepde @42 gl 274G SR T
9] AS% AP} 7l wel FEHA 78k Ae 71
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Table 8. Effect of ethylene on amino acid contents of soybean sprouts (Pungsan-namulkong)

), 3 7F B {oHQ1 Aolg AHE A Ho] ¢ F
A, 10071A Z3elA Audte} M2zl 2elE Vel

W30 YT Aupbgel os) ogdlXeE] $= 1.6-3.0
ppmoZ Aulgt A3} Table 734 72ow, oju] Aujaf 2ka
TEE 19-20%F% ©)At o)F 2 AdME IFE A
g7t ZEsgen, 2 e toae FUEgert #2 o)
5 FEE FEE WEtRon AT E94).

o]¢] AT = Ay U} strTEe] A
st 2ol AP (19-20%8 %) 455U F Aujdsd 7Y
kA RS AEEkA] 9o Aplske 2= ole 7|E
o] AT 58 AREA @i FuEY JEE
Y 7 A= WEEA FUES 7SS APEstE 55
P A7) L FHRE AT 5 e F7]1<] wlo]
Y

b (B

BN

g2 & F 4 2 A2 Zo) & FA 7dxte) A
< 717 882cm, 215mmet BT 7.60cm, 2.72 mmE
7157 d¥] dole 12em3 % RO, T 0.6 mm ©]
o] FEE ZolE eI Wk ZH B f9F A
ol5 AHHEM ZoloA= Auzke] Apol7t glglen} Bel
o], FAlME M7}, YAPE Feold AolE e, T
& 100703 S BEEAolE 2o)E YehlTh o]
£ oldglo] Aol ZiQlgtths W83 dx)sision, o
£ Fig. 1914} o] A Ho], &40, Tl 71&7
ou) xpe)7h vebdg & ¢ Utk 53] Ao AS- A
Bue) FHE-9e] FulEe] AulE AR Holrt AA

(unit : pg/g DW)

Growing period(days)
Am_mo 3 4 5 6 7
acid
AP B? A B A B A B A B

Asp 7.89 6.22 6.16 56.95 56.00 49.26 23.84 54.06 34.84 38.10
Glu 21.33 19.86 16.58 85.03 63.26 62.47 21.56 46.81 32.55 37.38
Ser 6.67 8.59 5.89 23.04 19.79 20.62 7.24 16.65 1143 13.59
His tr tr tr 3381 23.90 24.70 8.21 21.72 13.26 15.67
Gly tr tr tr 11.57 8.92 9.02 3.72 8.69 6.05 7.37
Thr tr tr tr 1343 14.82 12.15 3.60 7.73 4.89 448
Ala 734 7.76 6.71 20.27 16.66 17.51 7.90 15.04 12.07 12.17
Arg 10.38 14.14 12.89 40.05 27.87 25.64 10.99 19.94 17.56 19.02
Tyr 18.72 21.86 14.60 17.21 13.59 13.20 6.00 10.55 9.18 8.81
Cys tr tr tr tr tr tr tr tr tr tr
Val 8.77 10.73 7.96 25.04 19.93 20.38 7.85 17.96 11.42 1444
Met 10.28 14.78 12.88 8.71 6.49 8.08 3.36 6.87 5.03 5.87
Phe 9.38 11.85 10.05 26.06 18.83 18.44 6.70 14.35 10.49 12.17
Tleu 4.96 8.07 7.18 10.70 16.93 16.32 6.01 14.35 9.49 11.59
Leu 722 11.44 9.73 26.32 20.11 19.61 6.93 16.20 10.98 12.89
Lys 7.92 12.94 10.45 42.86 31.32 29.40 9.65 22.96 13.40 18.00
Pro 1.19 0.99 1.59 17.92 13.79 18.56 8.53 22.58 11.67 16.76
Total 122.05 149.24 121.96 459.33 372.19 365.36 142.08 316.45 214.30 248.32

1) A: Control

2) B: Treatment
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Fig. 2. Change of O, content in sprout package at 4 different
storage temperature.
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Fig. 3. Change of CO, content in sprout package at 4 different
storage temperatures.
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