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Results and Discussion

Figure 1 The characteristic of co-culture between fungus, 7. reesei RT-P1 and yeast, S. cerevisiae

RT-P2 on PDA afier incubated at 37 “C for 5 days

The characteristic of co-culture on PDA after
incubated at 37 °C for 5 days showed that white
colonies of S. cerevisiae RT-P2 were covered by
green T. reesei RT-Pl1 .mycelium (Figure 1)
According to the co-culture on LM mixed with
cassava waste showed green hypha grew cover the
dish. The result of morphological characteristic
under a compound microscope (1000X) of th
co-culture on PDA and LM mixed with cassavd
waste were shown that the fungal hyphae grew with
yeast cells (Figure 2). Morphological characteristics
under compound microscope of the co-culture
were showed in Table 1. It was found that the
conidiophore, phialide and spore size of co-culture
on PDA (TY) were larger than on LM mixed with
dried cassava waste (TY-S).

Figure 2 The characteristic of co-culture on PDA under a
compound microscope (1000X)

76

‘Table 1 Morphological characteristics under compound

microscope of the co-culture on PDA (TY) and LM mixed
with dried cassava waste (TY-S).

Morphology co-culture
TY TY-S
. width | 3.59-5.97 3.8 - 4.81
Conidiophore (um)
jongth | 25.60-3029 | 18.39-23.04
width |  3.03-3.07 2,05 - 3.07
Phialide (um)
length | 12.25-14.59 10.29 -11.52
wids | 288-533 £1-3305
Spore. {(um) length | 435-592 3.58-4.61

The scanning electron micrograph of fungus on
PDA, T. reesei RT-P1 showing hypha (a), septum
(b), phialide (c) and spore (d) (Figure 3). Oval cells
and bud scar of S. cerevisiae RT-P2 on YMA was
also showed in Figure 4. In addition, the
transmission electron micrographs of S. cerevisiae
RT-P2 on YMA was clearly different from the co-
culture on PDA. The results showed that
S. cerevisiae RT-P2 was covered by fungal hyphae.
(Figure 5A and 5B).
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Figure 3 Scanning electron micrograph of T. reesei-RT-P I showing hypha (a), septum (b), phialide (c) and
spore (d). :

Figure 4 Scanning electron micrograph of yeast §. cerevisiae RT-P2 on YMA. Arrows indicated bud scars.
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Figure 5 Transmission electron micrographs of S. cerevisiae RT-P2 on YMA (A) and the co-culture between T. reese
RT-P1 and S. cerevisiae RT-P2 on PDA (B) RT-P2. (A) (B) co-culture on PDA.

The changes of the co-culture morphology
which can be used as a starter for ethanol
production. According to Thalangkan and Nuinu
[5] reported ethanol production from pineapple
waste using the co-culture between
RT-P1 and §. cerevisine RT-P2 on LM-pHS5
medium mixed with cassava waste for starter. They
found that the co-culture produced higher ethanol
concentration than pure culture of 7. reesei RT-P1.
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This result indicated that it can be considered as a'..

starter in process of cellulose degradation.
Similarity, Anjani Kumari and Panda [6] described

an attempt to produce ethanol from a cellulosi
substrate by a single-stage process usin

intergeneric hybrids obtained from T. reese: QMi

9414 and S. cerevisiae NCIM 3288 fusants. Of the
201 fusants, 170 were found to be relatively stable.
Two fusants (M14 and M62) showed the highest
synthesis of ethanol from filter paper cellulose,
producing 0.0149 and 0.0191 g/L, respectively.

Conclusion

The investigation on morphological
characteristic of fungus, T. reesei RT-P1, and yeast,
S. cerevisiae RT-P2. It was found that
conidiophore, phialide and spore size of the co-
culture on PDA (TY) and LM mixed with dried
cassava waste (TY-5) were changed. Further work
on molecular genetics study of the co-culture is
interesting to develop an efficient species of fungi
useful for ethanol production.

Acknowledgements

1. Division of Biology, Faculty of Science and
Technology, Rajamangala  University  of
Technology Thanyaburi.

2.Department of Chemical Engineering, Faculty
of Engineering, Rajamangala University of
Technology Thanyaburi

78

3. Kasetsart University Kamphaeng Saen
Campus

References

1. D. Srinivas, K. Jagannadha Rao, K.
Théodore and T. Panda. Direct conversion of
cellulosic material to ethanol by the
intergeneric  fusant Trichoderma reesei
QM9414] Saccharomyces cerevisiae NCIM
3288, Enz. Microb. Technol. 17:419-423.
1995.

2. A. Rodmui, J. Kongkiattikajorn and Y.

' Daudusitapun. Optimization of Agitation
Condition for Maximum Ethanol Production
by Co-culture. Kasetsart J. (Nat. Sci.) 42:
285-293. 2008.

3. F. Xin, A. Geng, M. L. Chen and M.J.M.
Gum. Enzymatic Hydrolysis of Sodium
Dodecyl Sulphate (SDS )—Pretreated
Newspaper for Cellulosic Ethanol Production
by Saccharomyces cerevisiae and Pichia
stipitis. Appl Biochem Biotechnol 162:1052—
1064. 2010,

4. G.J. Tortora, B.R. Funke and C.L. Case.
Microbiology: An  Introduction (eighth
edition). Benjamin Cumming Publisher. 2003

5. Y. Thalangkan and C. Nuinu, A Study on
Ethanol Production from Pineapple Waste
With the co-culture. Master Thesis,
Rajamangala University of Technology
Thanyaburi. 2010.

6. J. Anjani Kumari and T. Panda. Intergeneric
hybridization of Trichoderma  reesei
QM9%414 and Saccharomyces  cerevisiae
NCIM 3288 by protoplast fusion. Enzyme
and Microbial Technology 16: 870-882.
1994,



JMST 2011 no. 2 Page 1 of 3

THE MICROSCOPY SOCIETY OF THAILAND

...established since 1988

Il
i

MAIN MENU JMST 2011 no. 2

Home There are no translations available.

MST29

Journal of the

MICROSCOPY / ﬁ““" \ ‘>\\ MICROSCOPY

SOCIETY OF .
THAILAND a A} .)] SOCIETY OF
| fans b
www.microscopythai.com (in Y \ /4 I
%, /4
Toa) . PN 2/ THAILAND
Membership application \“{‘::;r:u_; = o AN OFFICIAL PUBLICATION OF THE MICROSCOPY SOCIETY OF THAILAND
forms
General information Volume:4 Number 2 £ ISSN August2011 ¢
JMST CONTENTS Page
«Current Issue
«JMST 2011 BIO-SCIENCE
aJMST 2010
«JMST 2009 Epidermal Surface and Leaf Anatomy of Thunbergia laurifolig Lindl. 61
«JMST 2008 Y. Paopun, P. Umrung, P. Thanomchat and C. Kongpakdee
) .
MST PROCEEDINGS Structural Investigation of Trichomes and Stomata of Plectranthus 65

amboinicus (Lour.) Spreng.

o atest MST Proceedings
P. Thanomchat, Y. Paopun and C. Kongpakdee
sPast Proceedings

Light and Scanning Electron Microscopic Study on Benthic Diatoms 70
in Various Rivers of Thailand

MEMBER LOGIN
Username P. Leelahakriengkrai and Y. Peerapornpisal

Password

78

F Rememberme

Forgot login?

Observations on Protozoa Parasite Nematopsis in Green Tiger 79
Prawn (Penaeus semisulcatus) from Ang—Sila Pier, Chonburi
Province, Thailand

P. Nunoy, C. Tuntiwaranuruk, J. Noparat-Arpakul and A. Meepool
The Study of Diatoms in Drowning Corpses 84

N. Sitthiwong, W. Ruangyuttikarn, S. Vongvivach and Y.
Peerapornpisal

http://www.mstthailand.com/index.php?option=com_content&view=article&id=79%3Ajm... 31/5/2555




C

£ 8CI- 2o)

Jottrnal of the Microscopy Society of Thailand 4 (2), 7578 (2011) &

Co-culture of Trichoderma reesei RT-P1 with
Saccharomyces cerevisiae RT-P2 : Morphological
Studies

.‘Pr dabrat'Pra_;ankatef"‘ and Pongsn S:warasak

B Dmsmn (

e Department of Cherrucal Engmcerm},, Faculty of Engineering, Rajamangala University of Technology
Thanyaburi, Thanyaburi, Pathumthani 12110
*Corresponding author, e-mail: pradabrat_p@hotmail.com

Abstract

This study aimed to investigate the morphology of fungus, Trichoderma reesei RT-Pl and yeast,
Saccharomyees cerevisiae RT-P2 culturing in Potato dextrose agar that use to be the co-culture for ethanol
production. It was found that S. cerevisiae RT-P2 was covered with the hyphae of T.reesei RT-Pl.
Morphological studies of the co-culture were investigated by compound microscope, scanning electron
microscope and transmission electron microscope. The results showed that the sizes of conidiophore, phialide
and spore were changed. The present study suggests that the morphology of the co-culture is useful technique to
indicate the conversion of cellulose to ethanol production.

Background . Cultivation medium and culture

Trichoderma  reesei and  Saccharomyvces Both strains were preserved in our laboratory.
cerevisiae have been widely used in the ‘Stock cultures of T. reesei RT-P| and §. cerevisiae
fermentation technology for ethanol production. RT-P2 were maintained on Potato Dextrose Agar
In the near future, -alternative applications of (PDA) and Yeast malt extract agar (YMA) slants,
enzyme from many microorganisms will be used in respectwe!y The co-culture was carried out

the production of fuel from biomass [1].
The fermentation procedure for ethanol production

initially with S. cerevisiae RT-P2 (Y), streaked on
,PDA and then T, reesei RT-P1(T) was transferred

have many processes such as biomass preparation, “using inoculating needle tip in the middle of the
enzyme separation and purification, catabolism of - same PDA dish. The inoculated dish (TY) was
cellulose, saccharification of cellulosic substance,

; ! incubated at 30 °C for 5 days. The liquid medium
ethanol fermentation process. Egch process is 10qg pH 5.0 (LM) was consisted of | g/L CaHPO,,
and costly [2]. The cellulosic and hemicellulosic | g/L MgSO.7H0, 8 g/L urea (46% NEHLSO,)
sugars obtained through enzymatic hydrolysis-can 15.g/L mong 4pota;5i1,1m phosphate (NPK: 0-52-3 ;}'
efficiently be used for ethanol fermentation either 30 g/L coconut«balm sugar and | L distil] 54 i r?

usin_?hp urtellcfulttgre o;uhs:ng u‘,‘o-culmrc‘[S].b - The LM was mixed with dried cassava waste for
= WRERURT I8 TR T RVTRRIIRT Dy OG- preparation of the co-culture starter (TY-S).

stage direct bioconversion of cellulosic materials to . ! 20 o
ethanol was attempted by co-culture of T. reesei The inoculated dish of TY-S was incubated at 30°C

RT-P1 and §. cerevisine RT-P2 to reduce for 5'days.

processing  time of ethanol  production. Morphological investigation

The objective of this study was to investigate the The conidiophore, phialide and spore size of co-
morphology of co-culture between fungus, 7.reesei culture on PDA and LM mixed with dried cassava
RT-P1 and yeast, S. cerevisiae RT-P2. waste were observed and measured with
Materials and Methods micrometer under compound microscope (Olympus

CH30) by wet mount technique [4]. JEOL JSM -
6510 scanning electronmicroscope were used for
observations. The samples were placed on
aluminum stubs usingcarbon tape coated with gold,
and examined under SEM. For TEM investigation,
the samples were prepared by ionteching method
and examined under TEM (JEOL JEM — 1230).

Microorganisms

Two strains of T. reesei RT-P1 (T) were
identified by http://nt.ars-grin.gov and a yeast
S. cerevisiae RT-P2 (Y) was identified to species
by 268 rRNA gene sequence.
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