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Changes in Growth and Morphological Characteristics
of Soybean Sprouts in Response to Agitation of Culture Box
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Abstract - The marketability of soybean sprout mainly depends on shape such as hypocotyl thickness and presence of
lateral root formation, etc. To clarify the effects of agitating culture box on growth and shape of soybean sprouts, dif-
ferent agitation frequency (0, 3, 5 times day-1) and duration (0, 1, 2, 3 days) were applied during sprout cultivation.
More frequent and longer agitation resulted in less lateral root formation and shorter hypocotyl length, while total
lengths were not affected by agitation due to agitation-induced root length increment. Agitation also increased the di-
ameter of hypocotyl's hook part, but not the middle part. Unlike morphological characteristics, the growth of sprouts as
measured by fresh and dry weight of cotyledon, hypocotyl, root were not affected by agitation. In conclusion, it is
very likely that agitating culture box during sprout cultivation may alter the shape of soybean sprouts without affecting

growth of sprouts.
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Table 1. Agitation effect of plastic culture box in the overspraying method on lateral root formation, hypocotyl and root lengths,

hypocotyl and hook diameters of soybean (cv. Junjery) sprouts

Agitation Lateral roots Lengths H/R Diameter
Hypocotyl Root Total ratio Hypocotyl Hook
-- no. day'l -- - no sprout'l-- -------------- cm sprout'] ---------------------------- mm sprout'l --------------
0 1.1 10.3 5.8 16.1 1.78 2.13 1.62
3 1.0 9.5 6.3 15.8 1.51 2.17 1.66
5 0.9 9.0 6.8 15.8 1.32 2.20 1.76
LSD.05 ns 0.7 0.8 ns 0.16 ns 0.10

" After seeds were imbibed for 5 hours into 2 ppm BA solution and then aerated for 3 hours before 6 day culture, plastic culture boxes

were agitated for 3 days.
ns Nonsignificant between treatment levels.

e e R FuES M 5 Sl el &
Hoh o)9] o}8-S diks] FKet Zelct

R APl R FUES R BHoR ARs
Ak 4] A= 1% 31t Shin and Choi(1996)= Al
29210 AsE &S0 FHE] AFE FRsI=R ARt &
Al skt AR Fele] FuEe AR 4 ok
BAgt vp gl TR YF 29RE Al 3P HAE FUE
9] shiizo] AREIR] oot Mg TS0 F ApE FTUE
o] 4 FRlsl= B Hopr| wiEe] Aol FFTS AVt
T 3] EEs =S 2oisl TUES AT FE HeE
FHE vt ook & 99 S8 IHEE ke Al
PN BikegE FABRIAE PRE 22 e 3
o] Svas AR = il BjE AR ARSI A 3
QPR T Aiee] E55 35t 7] BHEY A 4
Fefoll vlAls S 2ABP] fiste] AAERic

i)

ERET

E A7 20039 8EHE 2004 997EK] AAE . A1ER}
Yo SEE AR g ARHAl AR TR AR
THE WIERKR 2F9lgoll =S AEdiEE Ad
U7 Isoln BBk EAlE 3CE gE WEael B3t
A e, Fud 2 277 gUst SAE AEle] AEAER
ALg3tgiTt. Al 2 ppm BA §lof] 5AIZE HFAR] FAE 34
7t aeration ARl Fof ARZF ZelAE AEEE(334 X 329 X 304
m)e] Yie AT o8sle] 19T A=Y &8 AR

28] YRSl WHo® Iedl okgd ApidY dle=rt 2

2CE WA UES e MRS Egelol & 692 A

elick, 71eh Beke Kang ot al (002)2) Wioll £3lich
AR P02 Asie RIS 2uiR) HEs

g Folir PEFEY BUES MUY Blon A Eoks

g S-S S50 Tl ok & AFE ol2iEt ek S5
Bk ] A Bejell ulAls GRS S Slsle] 2
e} AlEes FegEglon, 27 A B SHkRoR 48
Elch AlE 12 Al ARREE 37t AES HE E50l 4]
@A, 19 8ARY B9 4rRtlT} 38) Bt 241} 53] ofefet
ol $IAE FuEol FHA A=E Z50] FHA Amisigict
A 25 HEE T& AaiEel APdsto] 14, 29 E= 397 A
19 23 231 19 8ARE BRF 24Kk} 53 AulES &
Bol FHA Apisigich. A2 2UskAl d7] fistel AupEd
FThEe] st ] FAel=S uig] 3Rt ApiEE &S0
Tk

AN JEOEA S8} 71s3t 6uAjell HAlslxlom, skl
Zol7t FUHE A ¥hEn) 2071 i) Alder, shili
ol 9 2, Feldolg ZARIeH, olgS A, ks %
22 Befgh & AR, 75T 2Uzt ARARI Fol| HEF
& EsIgc). T Al st B A, sk W B
2] A ede 4 ok WHeE At

ERRN

.l

Aeh AERFE 3LZE 19 8ARE BRF 4ARE 2H4 e 33, 24
2t o= 53] FEAE ApES EEoiFAU WY EEokr
A AL At FUES] FEhE 2ARE Zile Table 13} Zth
M Aidre &8s 7 2 Sl Aot il v
o] dAdel=e E5E A=l Aot §igeh I EES 3
w7F Bers SHIES dolzld v, Fels dolklke S
Hook spisat §12e] Zo] HlE{H/R ratio)e 501 F= 3
w7t gers Aaslilet, ok EES S WEeE #
o] APge} AriFe® FriEn & 4 ok W shilE ST
] A 55 ARl Alol7h ¢ijlent hook A7Ee &

Bol ) gt 19 38] £50f F& Aol vislel 53] ESof

pet



olgt 2ARE} ojele]

& 45 VY. &5 = gk
ol et Fefe 2ol

%= Fig. 194 B Hiet 2o é%—
obfd He AWt AdloAles BRE B Adds o=
A FES A A=) tge] &FAEeEE JEd0) E
ofAE AOE QUAENL glovt 2 ATt ol Al 7)ol Al

52 2501 3 A% shiol goris At peste
A e BHES AR 4 g Ao ek,

Fig. 1. Agitation effect of plastic culture box in the overspraying
method on shape of soybean sprouts.
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Table 2. Agitation effect of plastic culture box in the overspraying method on fresh and dry weights of components in soybean

(cv. Junjery) sprouts;r

Fresh weights

Dry weights

Agitation Cotyledon  Hypocotyl Root Total Cotyledon Hypocotyl Root Total
B s A —— mg sprout’ T e T —
0 207.2 429.0 442 680.4 415 18.9 27 63.0
3 205.6 440.2 444 690.2 40.0 22.1 25 64.6
5 207.8 4333 444 685.5 41.0 20.0 2.7 63.7
LSD.05 ns ns ns ns ns ns ns ns

" After seeds were imbibed for 5 hours into 2 ppm BA solution and then aerated for 3 hours before 6 day culture, plastic culture boxes

were agitated for 3 days.
ns Nonsignificant between treatment levels.

Table 3. Agitation period effect of plastic culture box in the overspraylng method on lateral root formation, hypocotyl and root
lengths, hypocotyl and hook diameters of soybean (cv. Junjery) sprouts

Agitation Lengths H/R Hypocotyl diameter
. Lateral roots . -
period Hypocotyl Root Total ratio Middle Hook
------ days ------ --- no sprout‘l--- mmmmmmmmmmm- I sprout’l o el 1] sprout'] —mmmmeen
1 2.1 11.3 6.0 17.3 1.88 2.01 1.71
2 1.5 10.8 6.9 17.7 1.56 2.12 1.72
3 0.8 10.4 7.3 17.7 142 2.19 1.76
LSD.05 0.8 0.6 1.3 ns 0.15 ns ns

" After seeds were imbibed for 5 hours into 2 ppm BA solution and then

were agitated 5 times per day during above agitation period.
ns Nonsignificant between treatment levels.

aerated for 3 hours before 6 day culture, ‘plastic culture boxes
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Table 4. Agitation period effect of plastic culture box in the overspraying method on fresh and dry weights of components in

soybean (cv. Junjery) sprouts.Jr

Agitation Fresh weights Dry weights
period Cotyledon ~ Hypocotyl Root Total Cotyledon ~ Hypocotyl Root Total
------- days mg sprout” mg sprout’
1 210.6 422.7 38.3 671.6 42.8 19.4 24 64.5
2 215.8 439.1 37.8 692.7 43.1 19.8 23 65.3
3 210.8 435.7 341 680.6 41.8 20.6 2.1 64.5
LSD.os ns ns ns ns ns ns ns ns

" After seeds were imbibed for 5 hours into 2 ppm BA solution and then aerated for 3 hours before 6 day culture, plastic culture boxes

were agitated 5 times per day during above agitation period.
ns Nonsignificant between treatment levels.

B9 gejol] 2 FeFS mjxcka & 4= Slck
AFHARE HRAolA AuliES EEA ¥ JdIE Aupgt Fuk

Eofl wisle] A 2%31e] Aot 3 em B= ARE FikEe] AR
2 Fsl=s AHise E801 ) 7Ie IHES Aot A4
o] B¢ @ Fovt R FHE Fsi, T FACe &
o7} giglont ke ZAdte Ao HuEw ¢JrKShin and
Choi, 1996). 7] BAIZeM e 55 =0t g5 174
o] Ao} Asleifa, shilES dofAle wh, REle ok
o, et TRd WS A A9 Aot gl o
2t A7 ZHERE Fue A 270 Thelirle EEeS
UE0] AdEcs Feeh ae 380 F= g3 vt

2 o,

ot
lzlr

et

H 2

Fee AEES Tl w34 Jﬂq & e el
T FAlefA ZHHH%—J EEe % Ak Befel) oA
© T ARBEAL Al Jl 3°‘7H E&3 350, 3, 53/
Dot 716/ LR 1, 2, 3DE Zels] AlgE eI
I BHE [ofeld vhadt 2

L g 38e Ailres S5 et 7Rlel S7idss
HolAl= S Byl

2. IUE IAdoks &5 St 7RI
I ESE Sk 7Rlo] BAL A4E ﬁ‘Fﬂ 52 é‘d"PﬁE
H, FEle ZojAls AR RAESN,

3. A4 HIZ olfY hook #EL E5&F vt S7ISE
Aoy, shilE SRS AF S 55 Bt 7RKe Alo]
7} fhe AoE ysiidth

4. MAE 25 R A AT H%%—E— =8 37
eF 7IR1Z0e) Aol YAt wEbA i oA XHHHE
9 ESS2 Tree] AdEte &’F—H"ﬂ F2 F¥e @

h

Flol'

Ae® et
Ab A

£ =22 o ARE svienidikiel a2
o2 $RE At 2] GRo, ] Aol BAF =YL

Bae, K.G., LH. Yeo and Y.H. Hwang. 1999. Methods of water
supply of growth technology on best soybean sprouts. Korea
Soybean Digest 16(2): 57-63.

Choi, HD., S.S. Kim, K.T. Kim, J.Y. Lee and W.M. Park. 2000.
Effect of presoaking treatments on growth and rot of soybean
sprouts. Korean J. Food Sci. Technol. 32(3): 584-589.

Choi, S.D., Y.H. Kim, S.H. Nam and M.Y. Shon. 2002. Growth
characteristics of soybean sprouts cultivated with extract of
Korean herb medicines. Korean J. Food Preservation. 9(2):
168-173.

Han, S.S., Y.S. Rim and J.H. Jeong. 1996. Growth characteristics
and germanium absorption of soybean sproﬁi cultured with the
aqueous solution of organogermanium. J. Korean Soc. Chem.
Biotechnol. 39: 39-43.

Kang, J.H., AJ. Park, B.S. Jeon, S.Y. Yoon and S.W. Lee. 2002.
Light quality during seed imbibition affects germination and
sprout growth of soybean. Korean J. Crop Sci. 47(4): 292-296.

Kang, JH., CJ. Park, S.Y. Yoon, S.H. Jeon and D.O. Hong.
2005. Lateral root formation and growth of soybean sprouts
treated with various solutions. Korean J. Medicinal Crop Sci.
13(1): 6-10.

Kang, J.H., Y.S. Ryu, S.Y. Yoon, S.H. Jeon and B.S. Jeon. 2004.

- 202 -



Growth of mungbean sprouts and commodity temperature as
affected by water supplying methods. Korean J. Crop Sci.
49(6): 487-490.

Kang, 1.Y., S.C. Kang and S. Park. 2000. Effect of filtrate of lo-
ess suspension on growth and quality of soybean sprouts. J.
Korean Soc. Agric. Chem. 43(4): 266-270.

Kim, S.L., JJ. Hwang, YK. Son, J.C. Song, K.Y. Park and K. S.
Choi. 2000a. Culture methods for the production of clean soy-
bean sprouts. I. Effect on growth of soybean sprouts under
the temperature control of culture and water supply. Korea
Soybean Digest 17(1): 69-75.

Kim, S.L., J. Song, J.C. Song, J.J. Hwang and H.S. Hur. 2000b.
Culture methods for the production of clean soybean sprouts.
II. Effect of the growth of soybean sprouts according to inter-
val and quantity of water supply. Korea Soybean Digest.
17(1): 76-83.

Lee, J.D., D.J. Kang, S.K. Park and Y.H. Hwang. 2004. Effect of

electrolyzed acidic water on the growth of soybean sprout. J.

A5} EES B=0d WE FUEY B3 F= At

Life Sci. 14(5): 809-814.

Park, AJ., JH. Kang, B.S. Jeon, S.Y. Yoon and S.W. Lee. 2002.
Effect of light quality during imbibition and culture on growth
of soybean sprout. Korean J. Crop Sci. 47(6): 427-431.

Park, GH. and LY. Baek. 2000. Changes in enzyme activity dur-
ing germination of soybean in ozone treated water. Korea
Soybean Digest 17(2): 27-33.

Park, Y.R. 2004. A manufacturing method of green-tea's bean-
sprouts using a green-tea powder and a green-tea's bean-
sprouts by it's manufacturing method. Patent number: 443262,
Korean Patent Administration.

Park, WM. and J.H. Kim. 1998. Effects of watering on yield of
soybean sprout. Korea Soybean Digest 15(1): 46-57.

Shin, D.H. and U. Choi. 1996. Comparison of growth character-
istics of soybean sprouts cultivated by three methods. Korean
J. Food Sci Technol. 289(2): 240-245.

A4 2005.8.11 ; 2HY 2006.1.4)

- 203 -



