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Abstract

The effect of volatile components on cell growth and polysaccharide production
in suspension cultures of Aloe saponaria was investigated using an intelligent
on-line gas control system which enabled to control the concentrations of
oxygen, carbon dioxide and ethylene simultaneously. Aloe production was
enhanced in the presence of exogenoﬁs ethylene in the concentration range of
5ppm and lSppfn. Maintaining high tension of carbon dioxide (5% v/v) was

found to enhance polysaccharide production significantly.
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Figure 1. Schematic diagram of the gas control system

— 308~



ARt o2 ko] e S2STEY 571F diAtelA HF A FEA2A 2
83tn YR £F ZEALCIEZ 4LFFHY0] oA RES AW 2
2FEE A Aol Fasta, ALFEE MERS WS 29FE 7AE
Aoz dA ATl HEAZMFANA dAZFLFEolslNE F2TF F7t
E AZSES FHANAT AN EEIGANE AFEET FojETT B

HATH2]. olitstgAE AEAMEY vl HFH) K22 A AEMEY =37
9] ARIE A 9] o]4lsiErAe] &L g =A9 22X 7t Felglth. Nesiuse}b
Fletcher= 1973'd o]4lsl&tA7l K3 7oA rose' cell suspension®] Aao] =
et BRustgct wdrIgie olistgds TEE FAFE MEAZE =AF
ATH3). =3+ Taxus cuspidata ¥l S| AX head space?] ©°]4itdletsd s =F71E lag
phaseS Al FAN AFEEE A|A1Zicb R a5 ATHA4L EthyleneS 2 E 4
X7} wjg AFo 2 Aist= FHLAH AR SR JIdFAd A= FEER
o] AAF FXE v o2 coffee AE2] caffeine 44 Tl vi¢ T2 o
¢S 3= Ro=m g8 A Ut[5]

ol2ig wigell B GUF gas EAS AFTLoE AT Je Z2aWE A F
st B4 = A|o]= ON-Linee & A}E3}sle 433

As 2D Wy

A EFE Aloe saponarias AH83% 3 25T, dark roomell 4 110rpme = v} &3}l
o} ¥ A= SigmaAl #AFS SFAFoE THE M&S A E AHSEA L wiA] 20me
2 FCW 25g2 AF3tATH APA gas 4T 107422 Egt2=3 8 HFsA2H
24 vt} @A samplingS 3t 208 5<F v L3 SamplingS 100ml Z&k2
2 AAE AHEEAR AREE, glucose DMEE, 2XUAEZR AL,
polysaccharide AAr2#5S BA3 Gt Gas 3FZF2AL KoflocAte] MFCE A}&3}
A Aot olilstEra BA L GC9 LokasAle] gas EA7]2 Al&3s3oH
ethylene2 GCE& o] &3l #A43HU . 23 A2 2 S HPLCS Al&3te] AZFEA
< 3t 3 polysaccharide®] AAIFL o &e JAYE AFR AT Gas AHEA| )=
MFC¢} gas #4715 ZFEol AZAA Labviews o] &3l Z2azsle =
2t~ 3 head space?] gas TAH S ZXAHI}EE Y.

A% 2 EE
Figure 2.9°l4 X A3 exponential phaseZtx Al H]%=3l 3 stationary
phase°l|A] ¢}zte] ReolE BAY. AFZ7)d = olAstetArt AA e £ FIFL

= 399 —=



= o=
3 =N
= N
= 5 \
3 - N
2 4 = W
= g 15 \
S e - g —e—No njection a
o —e—No Injection 8.z D P0% COB R S
4 —- 02 20%, CO2 1% 5 - O2 20%, C2H4 20PPM e
2 —a— 02 20%, C2H4 20PPM S s \\
o Sa.
o = o NN o
0 5 10 15 2
o 5 10 15 2
DAY DAY
p Figure 2. Growth rates when cultures Figure 3. Glucose consumptions when
were equilibrated with various head cultures were equilibrated with various
space gas compositions. head space gas compositions.
16 . &
=
14
=l 8wt
o12 | o
0 S}
=3 E /\‘
S 'é- 8 8 0 |
<< 6 F = E
E 23 —&— No Injection £ 207 —e—NO Injection
Q4r 8 —-—221%
3.1 ——0221% 2 10 T —a— (02 20%, CO2 5%
= —h- 02 20%, CO2 4.5%, C2H4 15PPM =
o Ml S Ak i i S o " : i
0 2 4 6 8 10 12 14 i6 18 2 2 14 16 18 2 2
DAYS Days
Figure 4. Effect of Oz, CO2 and C2Hs in Figure 5. Polysaccharide productions
head space of the cultures equilibrated when cultures were equilibrated with
with gases on aloin production. various head space gas compositions.

Feon AFDr|dqE Y JFS Bt oliAdEdAE FUT HEFES A¥EA
glucose 2v|EE7F AAZAT AHT FAE BAFS #2E F A9 AF=7)
glucose Z-H|#Fo] gasE FUSIA ZL AEFRGT o}t AF LI dM= FLE
< E4 3 (Figure 3.). Ethylene 20ppm< FYU3 A S A% glucose LH|EHFEE
g MEH ¥nds o wtoy MEAF D aloin, RN F IFS
P X 2] FSES FFFAC 22 gAIEZPALS 02 20%, CO: 45%, CHs 20ppmE
FA3 AZAA 717 7132 ABAS7HE B 9 tH(Figure 4.). Polysaccharide A14H<]
SAA & o CO:o FHol m&t wl§ £ polysaccharide A4FFe] zpolE B
H(Figure 4.).

el 25 FTHARA AdareE AP FL JFS Ho|n 2xQPAIERAN = & 93
Fe vAA XL BF AT olAsgiE AFEI|C e FFE UEHHLH
olatslgt o] ¥ E(0~5v/V)7t Z/ESES 2 AR AL E1Ee mgen oat
3lebao] F9lo] polysaccharide A4to]l & JFS nmlx= AES AT+ AU
Ethylene?] A% 9A] A& =70 negatived FFL HJov 23TALE R P4t



+ positivedt S YEFHUTZ ¥ glucose 2HEEE B}
EATF= 919 Z3E nlg o2 scale-upAl bioreactor A AEF FHS 93 AF
A FA ol F SAAFS aHFHoz FAL57] Y3 gas AEA] A2HS

Bioreactor2 FU0 &&FHo=2 A7 st o2 71A] gas ALY =4
on-line2 2 AFAo] B E4 F e AL dF3AoH, o] A=
3t 2} gas AEo] AEBAMEY vAE FFS A3 FHAA v - EAstH
AHZAT, 44 E exponential phase® F7HAZ o1, o]4it3tgbA-o} ethylene< lag
phase® E9F= ZAF}E HAT. olitdddi e 2xAE AR aloin®] AFS F
AR ew, Fe ZBE HE FAZ PAFe Hol(eF 1.88)E HEHHUC
Ethylene® U3 MZ oA = glucose 2H|EE7F vj$ wgkom aloine] A4
S E4Fe 2% 19t

l

ZHAL
EATE FFAU7IERID Q719071 S0 24 (0399004-1-Del &) 3te] =)

Qom ol ZHA=HYL.

Fngd

1. Payne, G.F., Bringi, V., Prince, C. and Shuler, M.L.,: Oxford university press,
New york(1991).

2. Tate, J.L. and Payne, G.F.,: Plant Cell Rep, 10, 22(1991).

3. Maurel, B. and Pareilleux, A.,: Biotechnology Letters, 7, 313(1987)
Noushin, M. and James, C.L.: Biotechnology and Bioengineering, 48,
126,131(1995) '

5. Chi, GL. and Pua, E.C.,: In vitro plant sci, 64, 243(1989)

= 401 —



