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Choong Don Choi*

ABSTRACT

A bioassay is a test system using a living organism (in whole or in part) to determine the presence or
relative potency of chemical substances. The development and uses of bioassay are intimately linked to
the discovery and characterization of the major classes of plant hormones. An application of this
relationship is helpful for undertanding the concept of plant hormones as well as the use of bioassay. And
plant bioassay have been development and employed not only for the discovery and characterization of the
biological activity of plant growth regulators but also have served several important secondary roles,

The ideal bioassay should possess the characteristic of high specificity, great senmsitivity, short response
time, low cost and ease of obtaining plant material, acceptable ease of manipulation, and minimal space

and equipment requirements,
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1. Abscisic acid (ABA)

ABA £WRESL ABAYL —BiSeE GA Y
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Table 1, Bioassays for abscisic acid and related inhibitors.

Conc. range Time required

Name of Type of
bioassa response of assay preparation assay
1oassay (ug/ml)
s growth inhibition 0.3x10°°
duckweed growth inhibition of fronds 0.3 0 7days
rice seedling growth inhibition of 0.03-

d d
inhibition elongation 2.64 2days Tdays
duckweed dormant bud induction of 0.0015 0 5days
indution resting bud -1.48
potato dormant bud inhibition of 5.0-

d
break inhibition quiescence 25.0 0 14days
b
?Sh erfl ryo dormancy dormancy induction 2.64 1days 10days
induction
bean embryonic axis inhibition of 1.32- 0 7days
growth inhibition growth 10.57
lettuce seed germi- inhibition of 0.01-
-2days
nation inhibition germination 2.64 0 1-2day
stimulation of 0.02-

i issi da days
cotton petiole abscission abscission 20.0 14days lday
oat coleoptile segment inhibition of 0.03-

d d
growth inhibition elongation 2.64 ddays ldays
oat mesocoty! segment inhibition of 0.002

-3d 1d
growth inhibition elongation -20.0 2-3days avs
radish .leaf senescence mhxbntxsm of 0.025 18days 2-4days
promotion elongation -2.5
dayflower stomatal decrease in 0.003- 3hrs
closure transpiration 26.4
?)ar.le.y‘ transpiration transp}ratlon 0.03 5min.
inhibition reduction
mung bean root tip increased root 0.00005- 3days 12min._

h i h tt
phytochrome mediated attachment to 0.00015

adhesion interaction

glass
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Fig. 1. Response of rice seedling growth induced
by ABA
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Fig. 2. Influence of germination, root growth and

hypocoty] elongation induced by ABA for

lettuce seed.
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Fig. 3. Effect of ABA on the Triticum coleoptile
elongation,
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Fig. 4. The cotton petiole abscission bioassay
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2. Brassinolide (BR)
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Fig. 5. Effect of ABA for the petiole abscission.
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Fig. 6, Structures of Natural Brassinosteroids.®
Table 2. Distribution and content of brassinolides in the vegetable kingdom.
Species Bra. n" Bra_ ¢® Cas. ¢® The. s Dis, v Dol [® Pha, p? Typ. !® Ory. s
(portion) poilen fruit leaf feaf leaf seed seed pollen stem
C,» Steroid
Norbrassinolide 20 4
Brassinone 1 2 3 4
C;s Steroid
Brassinolide 7 2 2 3 5
Dolicholide 7
Castasterone 2 5 4 4 5 5 3
Dolichosterone 6 2
6-Deoxocastasterone 6 5
6-Deoxdolichosterone 5
Typhasterol 3
Teasterol 3
C»s Steroid
Homodolicholide 5
Homodolichosterone 5
Ethylbrassinone 1 1

1) Brassica mapus L. 2) Brassica campestris L. var pekinensis 3) Castenea crenata Sieb. et Zucc 4) Thea sinensis L.
5) Distilium racemosum Sieb. et Zucc 6) Dolichos lablab L. 7) Pharbitis purpurea Voigt 8) Typha latifolia L. 9)
Oryza sativa L. 10) 1: lng/kg 2 1-10ng/kg 3 : 10-10°ng/kg 4 10°-10°ng/kg 5 10>-10'ng/ke 6 10°-10°ng/kg 7
10°-10°ng/kg

ol kol EMstAl gtk &% brassinolide 8 FEel ksl BEMC RES ZRME A B

ElHTAE TaER B B4 auxin oY GAE A5k 4 Qlow BF 32 R Hild HERBEANA

B
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Table 3. Bioassay methods of brassinolides,

method name source of tissue hg?lf
condition

rice lamina inclination bioassay lamina joint dark
azukibean epicotyl elongation biassay epicotyl section dark
maize etiolated mesocotyl section elongation bioassay root section dark
mung bean hypocotyl root formation bioassay hypocotyl section light
cress seedling root elongation bioassay intact plant dark
bean etiolated hypocotyl hook opening bioassay root section dark
pea hook expansion bioassay hypocoty! section dark
bean etiolated hypocotyl elongation bioassay hypocotyl section dark
cucumber hypocotyl elongation bioassay hypocoty! section dark
jerusalem artichoke tuber slice weight change bioassay tuber slice
pea apical section elongation bioassay epicoty section dark
pigweed beta-cyanin formation bioassay intact plant light
bean second internode elongation bioassay intact plant light
cucumber cotyledon expansion bioassay cotyledon dark

5 3/ Eio] dvke AL & 4+ Uk R 3o
A e} o] kB|HY Hwiko]l HREHET A T
¢ 4 QT HFHG BEHM dAE WhEE A
o] g T2y el Hl] WBEET YA 17
& 5 dx EEel A

1) o E2EFER EHHE HEE(rice lamina

inclination test)

PiRel = auxin B9 GAXY 4&#Ed FAS
o] 2o} brassinolide 380 BRE RES 34,
wHAyol L M ERM BEELE AT U
o HRE A TR 5 A BEHE] ME
A MBE7 BRI A HEsEL

1) By 2D Kl
gy, BE%, £X, A, S22 A%
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o]l $2%EH HHANA LT lom¥ OBk #
FEBE GFde YRS ke SFrol RESH
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o] A Eififgo] H— EME B
BEB-S Y2 atelod BEAA 4BEH BEBZ
Bgsty BE o2 EgEe BEIfAEs o
Al Jebdel JEo] B¥4+E BHTHol A=A,
IAA S} H#sled 3= brassinolide 7 50,0005
Bk iEe] Sleks AE & 5 A (2™ 7).

(2) 79 TH&${FEE HEH( ridish hypocotyl
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Fig. 7. Biological activities of IAA and brassino
-lide on rice lamina inclination test,

elongation test)
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B s BHEA FRelY #E7 AXx FHEK
£89] Dr. Takematsu Dr. Takeuchi 2} §4] HIgRE
Bk, Y13 SEM% (intact plant )2] T
g A WREE L tEH JE RES [
o HEY T & FiBe] Aok LTl EX
Bfrql HEEYE 4A 78 5 A #feo] HE
8l™, auxinolY GAY MERES: A BT
+ 9o FFU HAT £+ et dAxG

1) 5ty L KM
gofET, e, Ay == BB (ER 1com,
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2) #BGHE
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ol H§E HRF] BEFEMAINN = F& i o] At
GAY 1AAC W#lA = Fon, & SR MER
o] 50 ~70%4¢l Ao Bo} brassinolide v F3&
ERE o) UHE & MRy £ Wi &k
gt AL ¢ T A E 4.

(3) ¥+ TH@MHE ¢ HelBEHEE (mung

bean hypocotyl-root formation test)

ol BTHEE A& vlsat FEE brassinolide
7t Mfe] s SEle FER| R4 7)e YIEE
ol 4 RS R#£A7] = tEHST FIAT Ao BB
Table 4. Effect of HBR, GA; and IAA on the

hypocotyl elongation of radish

Hypocotyl HBR GA, IAA
section 3 ppm 30 ppm 30 ppm
Au 172% 105 116

(123)® (105) (101)
B 150 106 122
(121) (106) (105)
c 170 101 132
(116) (106) (80)

1) A : section with cotyledon and growing point
2) B : section with growth point

3) C: upper hypocotyl of intact plant

4) based on the untreated control (light)

5) dark condition.

f, B s,
1) ®iEth ¥ ME
5FETF, vulqelolE, A8, ATRRFBG%R
2) BIAE

HFE wuFelol Eo] Bl 25C AIfEZ
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ERE Zutd TEEBRZYE 2~5em Qolz @
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€% o] UAE BERS BEMNE 2L
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4 23T FE2HMFER BT (bean second i
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Fig. 8. Elongation of the second internode of
bean plant after application brassinolide.
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