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ABSTRACT

This investigation was proceeded to define the effects of gibberellic acid on the growth of

Chiorella by determining the contents of chlorophyll and changes in various components in

Chlorella cells according to the concentration of treated-GA.

The growth of Chlorella was accelerated with relative low concentrations of GA (10, 40

ppm) and was restrained with relative high concentrations of GA (70, 100, 200 ppm).

The synthetic ability of chloropbyll of GA was inhibited generally in proportion to the

concentration of treated-GA and the higher the concentration of GA was applied, the

longer time was required in the restoration.

The contents of RNA, protein and soluble carbohydrate were increased and PCA-soluble

amino acid and polysaccharide were decreased in all the GA-treated groups than the control.

But there was not any remarkable differences in those cell components between the accelerated

and restrained group.

Consequently, the effect on accelerated growth in relative low concentrations of GA is

considered to be caused by the powerful effect on expansion growth of GA.

It is presumed that the effect of restrained growth in relative high concentrations of GA

is due to the inhibitory effect on the chlorophyll synthesis.
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Chiorella Al £ 5 & 74x] %8 GA Az
Toll A ekt wioks WY 4 F A
Z% 5% 3te] 2 packed cell volume & &
A% ZA#E Table 29 Fig. 10 A3
ot

The packed cell volume of Chlorella cultured with various concentration of GA (unit:

o |
Dur i |
Cone. culture(days)f 0 ’ 2 ‘ 4 5 | 6 | 7
__of GAGpm) — ' | | n
0 1 o0l o6l 1ol ze0 270 4sd 6.0
10 1 0.03! 0.46 1.03 2.20 3.70 5.10 7.10
|
40 1 0.03 0.72 1.00 2.10 2.90 5.60 8.20
70 | 0.03 0.41, 0.90 2.30 3.10 4.90 5.80
100 ’ 0.03 0.10, 0.%5 0.50 1.70 2.20 4.60
200 f 0.03 0.06 0.14 0.20 1.00 2.05) 3.38
k] Z}Z}- 505‘7]"% M \.Lﬂ X Zé —5:—‘15‘ 40 ppm
A2l Tl A vl-S d&8tgd k. 28 Y 70 ppm
ol o] A FolAle Mz packed cell
m|/-
A
- ~e= Cont. 1
-o= 40 4 ml
6} -x-100 AL ;
~+= 200 pPm :
. |l . | o
: . /
S a4t 1 6r ’

A

Packed Cell

/’.‘%

2 | .
X‘§/: " M 1
0 2 4 6 days
Durgtion of culture
Fig. 1. Effects of GA on the packed cell volume

of Chlorella.

Table 2 9} Fig. 1 o] 4] 2% uls} o] GA
2ol &3t Chlorella 4] 29] packed cell vo-

lume & GA 5= 10 ppm ¥ 40ppm X 2] T4

Volume
IS
*

3 L 4
Q
©
g2} ]
o
o
a
0 50 100 150 200 ppm
Conc. of G.A.

Fig, 2. Relation of the packed cell volume and
concentration of GA after 7 days.
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packed cell volume ¢} Zz}3} GA Fx oo
FAE 2AY Aol A5x(10~40 ppm)
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L1} 70 ppm o] A9 IR AT TFelA =
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2. GA 7} Chlorella 2] chlorophyll 3 4 ¢
A gk

2 2 xS gk GA HETedA
o] woF 43 & E-3 Chlorella A 3¢ optical
density ©] w3}$] chlorophyll g+3F8} w3}
Table 3 =} Fig. 3,4 o] =A% vl Zet.

238 Az Aol JAHLSTE ¢ F tle] weFad o] zalseo] ¢liz chlorophyll

Table 3. Changes in the OD 660, OD 540 and chlorophyll content (OD 660—540/m!l cell/liter

medium) during the culture

Duration of cuifﬁré(&a}fé |
T Lo | 1 | 2 l 3 4 5 6 7
Con. of GA B o e i : N -
e T T - I T I i B
= OD 660/ 0. 0130, 0. 0230‘ 0. OGO()? 0.1910;, 0.3620° 0.4270[ 0. 6080‘ 0.6600
g 0D 540} 0. 0100‘ 0.0200. 0.0500. 0. 1370’ 0.2690; 0.3200[ 0.4700 0.5010
Q DOD ; 0. 0208 — 0. 0167| 0 0505 0.0365| 0.0404 0 0290} 0 0241
g | op 660/ 0. 0130' 0.0200 0.0530 0. 1120‘ 0.2730] 0.4400] 0.6150] 0.6650
E oD 540i 0.0100; 0. 01801 0.0450° 0.0850] 0.2010; 0.3220] 0.4800, 0.4850
- DOD 0.0208 - 0. 01705 g. 0261‘ 0.0288 0.0317| 0. 0248‘ 0.0266
g OD 660 0.0130} 0. 0200 0. 0650’| 0.1380; 0.3590] 0.4120| 0.6400; 0.7280
5 oD 5401 0.0100, 0. 0160‘ 0. 0550I 0. 1080| 0.2650, 0.3120[ 0.4900| 0.5600
- DOD ‘ 0.0208 ] 0. 0139 0. 020 0.0448 0.0339] 0.0268 0.0194
¢ | OD - - 660 0.0130 o. 0190; 0. 0460 0. 0950,’ 0.2380 0.3490 0.5400 0.6200
;:: OD 540 0.0100; O. 0150’ 0. 0410 0.0820‘l 0.18001 0.2530‘ 0.4000; 0.4630
&~ DOD 0.0208 | 0. 0097‘ 0.0135 0.0250 0.0315; 0.0287} 0.0273
E | op 660 0.0130] 0.0150 0. 0300 0.048] 0.1280, 0.2690 0.5270. 0.6000
§‘ OD 540| 0.01000 0. 0130‘ 0. 0310| 0.0500! 0.1180i 0.2070: 0.3800i 0.4650
=1 DOD 0.0208 —i 0. 0076 —0.0079[ 0.0125; 0.0302 0.0565; 0.0273
g 1 oD 660 0.0130 0. 01201 0.0160 0.0130 0. 0230‘ 0.0650 0.1920] 0.3800
§' . OD 540! 0. 0100 0.0110: 0. 0170 0. 0190 a. 0350 0'07601 0.1600° 0.2700
& l DOD Lo, 0208‘ *' -0. 0076 -0. 04'30‘ -0. 060 -0.0110 0.0156 0.0326

) i >< DOD OD 660—540mg /PCV
25} o] 2] 54 22 OD 660mpst OD 540my
oAzt A8kl Fig. 3¢ 2A18ksH
GA A8 5% 7} Z718e] ue} chlorophyll
ghekal ool 9) o) A2 geke] Fadte 2
packed cell volume o] ¥iz}e} 435+ 23
£ vebigde. 22 GA Azl 5= 40 ppm
o Al &= = packed cell volume o] o ZFn
o Fhsta &l = B3k W of 2~56 ¢

Fig. 4 = OD 660-540my/m! cell/liter medi
um & FAG Ao w 2F AYT9 =kg] Chlor
ella cell ¢} chlorophyll g} gF-&- v] @3} A o] £},
A ) 2T &1 ¥ oF F7] o] chlorophyll
ol Ba 24s woldst EAE A
5] A 396 FUL o F2 2 5 oA
QA3 Fishe] e A4 GA AT
dAE GA Az pxo WA v]# e 7

Aol 25)e B2F weh chlorophyll & 235 on FadE: SE AE5EF A
Fol W& Ae nelFz guh sl



Dec., 1969)
0D s40
06r .
84;
e
03} Yy / y
/” x/ /
, éﬁ/".‘_é-/.
0 | — " i i
ODes0
0.6 -¢— cont. 04:
Pl -e- 40 -
-¥- 100 £
--- pm 8 '
o3k 200 PPm /

2 4 6 daye
Duration of culture
Changes in the OD 660mg and OD
540my during the culture.

o] & GA 2] chlorophyll §}4 %59 3]
He A¥E Q55 wehd Ga2TelA
o A 3ol Sl (READS) o 2el dal
o] GA Hz] 40ppm T A A 444, 100
ppm Tl A £ #| 6 LA § =2, 200 ppm T ]

Fig. 3.

Table 4. Changes in the relative amounts of UV
absorbing materials 7

o . "Con.of GA[& #; OD (4
Fraction ™ (opm) | (m1) |260myd OP/mE
PCA- Cont. | 15.4{ 0.209) 6.437
sol. 40 15.8 0.183 5.763
(nucleotide) | 100 15.5% 0.146] 5.146
Cont. | 18.811.610 436.536
RNA 40 ‘ 19.0'11.606] 441.009
100 | 19.413.650 529.820
| Cont. 3.812.425 94.480
DNA 40 3.610.075 72.540
100 | 3.810.750 61.700

Chae, Bae, and Lee: Effects of gibberellic acid on growth of Chlorella 147

'D.OD
/
m/IL

00

[22)
Y

4
o
o
ol

O540/F’C
o
P\

]
& 4
g \xJ /
)
o
< o03t
(o]
Q
= -
o -e- Cont.
o \
= —e. 40
50.06} J
~¥- {00
- 200 pPm
1 1 1 - 1 'l ] 1
2 4 6 day:
Duration of culture
Fig. 4. Changes in the relative amounts of Chl-

orophyll (OD 660-540 my/packed cell
volume/l medium).
Tl d%e AT gt Felgn
3. GA 7} Chlorella A 2] 3}&3 FA
" 2= gk

GA #Hu]To] glolrle Al 2] RNA gH=F

oAA Fol 4 o] Frpstgl ot DNA &
upo. oF7b 7} 8k9] oh(Table 4, Fig. 5).

GA A -fol glolAe Az shiA g
go g zTo vad 44 FATS 47
oA o] 4t} Zo] Fs}8l5l 52 PCA-soluble
amino acid k& 7+4 3¢ of(Table 5, Fig. 6).

Axe gdtE e ddRe AHT
o A ) 2T ¥sle] HAE 2oy st
44 el£3E Az T A 03] FUHE B
ol e} (Table 6, Fig. 7).

Ql4b HE gk ATl vhia T4
@ A ot T Aol & vehiAE g%
}(Fig. 8).
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0 : Al B Total clkali - stable
B RNA % a alkali = tebite .._
Nona / e &
» W % 100 £ ‘
o4r % % ] gol M &
o / N |
031 - / | 6o} | - N |
- molN
2 A 1 1IN |IN I
- m.m 2ol | N |
N Wy : o a
N o | LN
0 %_‘ Amino - acid
N @ onuclectide o0t D pca sol
0.005 ;—lm]]m] IHWI m]m
0O
~ cont 40 100 ppm. o
Cont. 40 100 ppm
Fig. 6. Changes in the amounts of protein in the
Fig. 5. Changes in the relative amounts of UV control, accelerated (40 ppm) and restrai-
absorbing materials in the control group, ned (100 ppm) growth group after 7 day
accelerated (40 ppm) and restrained (100 of the culture in Chlorella.
ppm) growth group in Chlorella after
7 day of the culture. Table 6. Changes in the amounts of carbohydr-
ate
Tabje 5*7Changes in the amounts of p{(_)mt—(‘%l‘l'-)‘ - . o volum:W: on s ‘ s *:zwtat;]::
Fraction Con. of jvolume| Total Fraction 10f GA (md) 625 | M uM/
GA(ppm) | (mD) 570 uM/ml i(ppm) I oo ml
PCA- Cont. J 15.4 0.180 26.18 Cont | 15.4/ 0.040 0.078 11,94
sol. 40 | 15.8 0.109| 14.22 PCA-sol. 40 | 15.8 0. 028‘ 0.060,  9.48
(amino acid) 100 | 15 5 0 058 9.61 100 ‘ 15.5 0.072| 0.122] 18.91
Cont. 18.8 0. 294 27 26 EtOH- ! Cont | 12.8 0. 128i 0.225] 28.80
Alkali-labile 40 19.0 0.254 24.04 ether | 40 12. 3< 0.148 0.260; 31.98
100 19.4 ©. 293 28 71 sol. 100 12 3! 0. 172‘ 0. 287 35 30
Cont. | 11.1 o.zso’ 55.50 | Cont| 12,90 0.420 0. 640 82.56
Alkali-stable 40 17.1 0.240 s81.39 Alkall- i 4 | 129 0.260 0410 52.89
100 18.8) 0.223 82.72 | 100 13.213 0.360‘ 0. 554\ 63.13
Cont. - — 82.76 Cont | — [ — ) — 123.29
Total 40 — | — | 10543  Total | 40 | — | — | — | 94.35
100 — | — | 1m1.43 00 | — | — | — | 17.33
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MM Total B eton-ether sol.
4 RNA 3 protsin
200r 0 pca sol. DNA -
{60
1201
8o
40
0
20
%
0
. 100 ppm
Fig. 7. Changes in the amounts of carbohydrate

in the control, accelerated (40 ppm) and
restrained (100 ppm) growth group after
7 day of the culture in Chlorella.
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(3 Totsl
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ﬂy
mi
120} [7]
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Fig. 8. Changes in the amounts of phospate in

the control, accelerated(40 ppm) and res-
trained (100 ppm) growth group after 7
day of the culture in Chlorella.
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GA; 9] 9% =311z 71-8u4 GA; {1 d
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sap &] osmotic pressure & 3¢ 4] water uptake
9} turgor & %-7}A]# 73 extention growth
£ FA%e A Zobx o Hgsigr.
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37t 94veE Add ez Qg 949
aoE vEkd Aelgta A sl

;2
G4 xstel gele I

uj &

Fdax GAS ¥k

A=Az 2 oo FE(70,

A2 wd st A bt AA S EEgon] 38

Aoz A Al Zel vehe] RNA,
9 WFe paguc. oL

w2t vjad AEFEe GA AgdAe A4 2Aa3E GAo 93 expansion growth 2} 101] u}

£ 24 948 7o) GAol |3 chlorophyll §4 ] 1318 S7h5 o 24l
o GA Azlol A8 44 4 25t GAol 9 chlorophyll §4 4] 5 o)
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