REFERENCES

dafind  usaguFas ‘nainlUsiulududiludilagd®  Symba yeast fim
i duaimsdni” dne ' zy'ﬂmnm"mmﬁ'mnumman% 2529

AANT  NHUNERT "n1Tm | HAM Symba Yeast"
Anenilnug ﬂ?@nwm we.,q'aummtqwamwmimﬁ
ngz1la 2533._.-—"'"'

agty quvxman'u Al N LRSI INELI 1. 2535

falsarl  ugTws " I8 s alatnoswaln * 213819INen
ANRRTNNTRVAS 12 )é '

ATINT  IDIGITTOULRA daznaslae Bhizopus uas
fan " Aneafllw g HNBATANARS 2520,

Burrows, S,,Baker's yeast. In: icrobial biomass. Academic

Press, London, p

ﬁ_ 3 bl " -. r
Dostalek, M.,Haggstrom,M. H -"‘ 2d cult H- S. fibuliger and Zymomonas

Dostalek, M., “Producﬂn-of ipid

gl
e gl

mobilis Qﬁlstarch Use of Oxyg

by aﬁitrogen-controlled mixed

culture of S. fibyligera and Rhogdaosporidium toruloides. *Appl
Mﬂﬁ%ﬁﬂ%ﬂ%ﬁ%@%ﬂﬂ )
Endadg, S., and Horst, W., "A one step process for the production

’ﬂﬂ‘t@ﬁﬂ"‘f?ﬂ i P 11503 Mt

Fiechter,A., Fuhrmenn, G.F., and Kaprlli, O., “Regulation of glucose metabolism

in growing yeast cells.
p. 123-183, 1981.

. vol 22,

Fuhrmann, G.F., and Rothstein, A., "The transport of Zn and Co and Ni into

Jarl, K.,

yeast cells ". Biochimica et Biophysica Acta vol 163, p. 325-330,
1968.

* Symba yeast process " Food Technol, vol 23, p. 1009-1012, 19697



104

Jiraporn,S., Kanji K., and Tokuya H., "Glucoamylase of a Strain of E. fibuligera

| Isolafed from Mould Bran (Look Pang) of Thailand. " J. Ferment.
Technol. Vol.53, No.8, p.559-565, 1975.

Justin, 0. N., "Fermentation Process Development of Industrial Organisms" p.
279 , New York, 1989.

Kanji, K., Kapti, K. and. Isao, B., “ldentification of E. fibuligera isolated from

. Ragi in Indonesia and ' . its Crystalline Glucoamylase."

J. Ferment. ‘ 831-837, 1976.

Lemmel, S.A.,Heimsch, : , ptimizing the continuous

on potato processing
p. 227-232, 1979.

bulig _ | und Drzeugerder sog.
Kreidekrankhsif dgé /Bfotes. Wochschr, Brau. vol 24, p. 469-474,1907.
: th. Holland publishing Co.,

Lowry, O.H., Rosebrough, MiJ., a&‘.&'xﬁ? 1 . Chem, 193-265,-1951.

Lynferd,J. W., Lewis B. L.; ng._'fvé_fihyd d fermentation by the yeast
Endomycopsis fibuligea’ J: vol. 48, p. 413-427, 1944.

Nelson, N., * A phdteb ) of the SomBgdi) method for the
determinatién of glucose. *J. vol153, p. 375-380, 1944.

Matsumura, M., Umegxto, K, ation of use&(ygen in a new gas
entraining fermentor " J.Ferment Technology, vol 60, p. 565-578,

woff YR INUNTINYINTG

Maw, G. A, “Umzation of sulphug compouncilgh by brewers ‘SPSL- Journal of

YRIRIAIR T 1IN T A 2
Onra, E.j"Effect of aeration intensity on the biochemical compposition of

bakers yeast. " Biotecnology and Bioengineering, vol 18, p.
1197-1212, 1974.

Pena, A., " The transport of cations in yeasts; characteristics and postulated

mechanisms.” In Advances in biotechnology current developments in
yeast research, Toronto: Pergamon Press, p. 395- 410, 1981.



105

Peppler, H.J., Yeast technology. in: Peppler, H.J., (ed) Micrbbial technology.
Reinhold New York, p. 145-171, 1967. g

Reed, G.,"Production of baker's yeast." In Prescott and Dunn's Ind.
Microbiology, 4th ed., G. Reed(ed). AVI Publishing Companu,
Westport, Conn. 1982

Shay, L.K., Hunt, H.R., "High-productivity fermentation process for cultivating .

Trivedi, N.B., Jacobson B yaer ! dast ", Rev. Biotechnology,

vol 4, p. 75y,

AuEINENINeIns
ARIAINTAUNMTNINY



AUEINENINYINS
RN TUAMINGAY



107

APPENDIX 1

1. Protein Determination by Lowry method

1.1. Reagents
Alkaline Copper reagen

A. Solution illation water.
Di 5-g-of Cus 4.ﬁoo.ml of distillation water.

. of sodium pe sium tartrate 2 %

QI‘:\}:\“‘\;\ | of B and 1ml of C.

e ent can be purchased

commerci m SIGM em \ company and is diluted 1:1

(CAUTION : This r it conta rong volatile acid and should
not be pipetted by m :¥7th. ,,.g,g N

- So utio i)

T = ‘"il

e

- . Samp .5 ml
ﬂuaqwﬂﬂi%aﬂni

a d05mlof1NNaOH

I ammmh'mma

and cool in water

l

add 2.5 ml of Copper reagent

stand for 10 min.

4

add 0.5 ml of Folin reagent and mix thoroughly
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stand for at 30 min.
measure optically density (OD) at wave length 750 nm

in spectrophotometer 21

Standard protein solution: Crystalline bovine  serum albumin is use for

standard protein solution and rd curves. The stock standard

I in distilled water. Different
proteins give different in standard used should be

specified when the re Drte d ‘-H

AN

'ut "
Dissolyve

solution should contain O..

2. Determination of s
2.1. Beagents
Somogyi éag

- NagCOogx 125g
- C4Hgl ww 0./ 125 g
-+ NaplUg e & 10g
Vo N 100 g
ESOO mi of distillated water. m
per reagent B
AU ﬂ%%&ﬁ%sﬁﬁ?ﬂ 9
- CuSOy4. 5H2 15 g-

ol ammum NYNRE

- Just before use, mix 256 ml of A, 1 ml of B. Discard after 1 day.
Nelson reagent

Dissolve the following chemicals :

- (NH4)gMo07094.4H50 125g

- H2SO4 Conc. 10.56 ml

- NagHAsOy4 ' 16g
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in 250 ml of distillated water. Keep at 37°C for 48 hour and
should appear yellow color.
2.2. Procedure.

0.5 ml of sample solution

add 0.5 ml of Somogyi reagent

Heat at cool in water

measure i '- \ aye Iength 520 nm

Standard glucose soluti or standard protein solution

and linear standard curves. olution should contain 0.2 mg

of glucose per ml in distille 7 glucose give different standard
curves. The glucose standard used should be spe ified when the results are

|

reported.

1y

3. D_ej;gj:mmaxmngidm

m@%ﬂ?ﬂﬂﬂﬁﬂﬂﬂﬂi

10 ml of sample solution

ammmgymm NN

mln

wash cell twice by distillated water

;

centrifuge

dry biomass cell at 105° C for 12 hour



l

weigh

4. Determination of starch in cassava chip :
4.1 Acid hydrolysis of carbohydrate (glucose car.)
1 g of sample into flask of 100 ml

(flask had ass for condensation)

dilute with/disfiflated we ave glucose 5-100 ug/ml

-

Determinatior amogyi and Nelson
4.2 Acid hydrol Sreld.)

E g of sample 0 ﬂask@ 100 ml

(flask had a tube ofyglass for condensation)

ﬂ‘lJEl’J‘VIEWlﬁWEI’ﬂ‘i

add 40 ml 0.1 % HCL

AR, uummm

cool to 300C

|

neutralize with 1 N. NaOH to pH 5.0

dilute with distillated water to have glucose 5-100 ug/ml
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|

Determination of glucose red. by method of Somogyi and Nelson

4.3 Calculation of starch

Starch = (glucose car. - glucose red.) x 0.9

AULINENINeINg
ARIAATAUUNING 1A Y



APPNDIX 2

4.1 Calculation of the Reynolds Number ( Re )
Re = (PN D2)ju

(4 X 10-2 g/cm.sec)

N = agitator speed 140
D = impeller diameter
(1.077 g/em)x(1

Re =

(4 X 1072 g/cmisec
= 25130

4.2 Calculation of kinetics parameter .fcl' ‘

Umax : the maximu NS

X

Umax =

X

Yy/s : the blomaes ield

ﬂU‘EI’J‘VIBWB"’WEI'm‘i

0.495 g/g

mmm AAINYIAY

T 0.083

qg = = = 0.167 g/g.h

Yis 0.495

Yo,: the percent of theriocal biomass yield

- 220,083 h-1

112
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Yk 0.459
Yo = ———x100 % = ————— x 100 % = 97 %
0.51 0.51

4. 3 Calculation of kinetics parameter for E. fibuligera 5097

Umax = —  _o00m2h
_ : }

Yx/s : the bio

Yx/s =

gs : The speci

Yx/s
Protein Y% :_the |
protein Y% = 00 % = X 100 % =92.7 %
05" 0.51

ﬂ‘lJEl’J'ﬂEWI?WEI']ﬂ‘i
ammnmumwmaa
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