TemMIFed
M ng

Yiziady wfiavia. 2537. n11ﬂagn1au~u11awnuﬂﬂuuaﬁUzuaﬁﬁwwunwiuaﬂ

ufrdreflad candida oleophil§:’ﬁ173 InendwuduSggnaviniiofs .

ymasnydamiadnede.

mid  aanaiae. 2§H’fﬁaﬁjuiqtad1ﬂdua~tﬁad matiell  eaeinenddnd

/‘/ /3

v InenawL

(9298 1&de3Sng. - ’Lﬁwiﬁ#nuaiﬁhwwz1wﬂud1nu35nw1uﬁhﬂuanw11

swmadanflaed 3 wuﬂu?q@1anwuuﬂa awaensds Ingndn .,
1NA A uazung w aaaﬁu1ﬂ9112530 mMIuaanIndada.  1naTuted

nw1nunﬁuana1 ‘1sus-ﬂﬁﬁ 8&&108 aunfenitafeusind  nyeime

el

10330 ———
Bey §a11n1u1q 289K, nwtﬂﬁtaun ;awﬂﬁﬁua~tﬂaéﬂ9nnieﬂu
——4 )
gna1un:1g mait inatuiadianw nazqnﬂaﬂnssusnuni anAInendie
Lnuﬂiﬁ1aa$. o
MmNy

Abou—Zeid,A.A. and Ashy,M.A. 1984. Production of citric acid : a

review. Agric. Wastes 9: 51-79.

Bernfeld,P. 1957. Amylase,<i and g . In Colowick,S.P. and Kaplan,
N.O.(eds.), Method in Enzymology, vol 3, pp. 149-150. New

York: Acadamic Press.




97

Briffaud,J. and Engasser,M. 1979. Citric acid production from
glucose. II Growth and excretion Kkinetics in a trickle-

flow fermentor. Biotechnol. Bioeng. 21: 2093-2111.

Bouchard,E.F. and Merritt,E.G. 1979. Kirk-Othmer Encyclopedia of

Chemical Technology, vol 6, pp. 150-179. New York: John

Willey & Sons. \ ‘ff
Bucke,C. 1987. Cell immobili%éggégﬂfin calcium alginate. In

Mosbach,K. (ed.), Method in Enzymology,vol 35, pp.175-189.

New YorK: Acadait¢ PrLss.

Burden,D.W. and gh,D ES 1990. Yeast-Diverse substrates and
'“r,J.E T, and Spencer,D.M. (eds. ), Yeast
4:20%; Germany .

Yy ddd
1!-and gaxgner N. 1989. Growth of yeast

product.

Champagne,C-P. ,Girard

contaminates = in.. an 1ndbb111zed lactic acid bacteria

_’J(

system. Lett. Aggiz ggﬁfﬂl 8(6): 207-210.

Cheetham,P.S.J. fBlunt KfW ‘and Budke C. 197%; Physical studies on

——
cell igmob111zat1on u51ng calcium aIginate gels. Biotech.
and Bloegg 21: 2155-2168. 1

. 1980. Topics in Enzymé-and Fermentation Biotechnology.

vol 4« New York: Acadamié Press.
Chibata,I., Tosa,T. and Sato,T. 1674. Immobilized aspartase-
containing ‘mierobialcells ': preparation’ and enzymatic

properties. Appl. Microbiol. 27: 878-885.

.,Tosa,T.,Sato,T. and Mori,T. 1978. Immobilized Enzymes
pp. 1-147. New York: Halsted Press.
. and Wingard,Jr.L.B. 1983. Immobilized Microbial Cells.

Applied Biochemistry and Bioengineering, vol 9, pp. 1-4,




98

54-99. NewYork: Acadamic Press.

.,Tosa,T.,Sato,T. and Takata,I. 1987. Immobilization of
cells in carragenan. In Mosbach,K. (ed.), Method in
Enzymology,vol 135,pp. 189-198. New York: Acadamic Press.

Fukui,S. and Tanaka,A. 1982. Immobilized microbial cells. Ann.

Rev. Microbiol. 36: 143—1ZQ
Furukawa,T., Matsuyoshi,T., MinG&agY and Yamada,K. 1977.

Fermentation productibn of c¢itric acid from n-paraffins

At Technol. 55(4): 356-363.

Hamada,T., Sugishii JH and ‘!mma1 H. 1990. Continuous of

E |

immobilized , and fteg_n cells of salt-tolerant

J.‘ ‘-‘ d

a-.-..‘,

Zygosaccbaramyces‘roquz—ﬁand Candida vertilis to the

- :m -

product;on of ethanol and téthylgualacal. Appl.

> I

M1crob}dl Biotechnol. 33: 624—628 “‘J

Hamamci,H. and**Hang,Y.D. 1989. Production of citric acid by
immobilized dried reactivated; Aspergillus niger. Biotech.
Teqh. 3(T): 51-54.

Hecker ;D+,Bisping, B candy RehmH=J=, /1990 pContinuous glycerol
production by the sulphite process with immobilized cells

of Saccharomyces cerevisiae. Appl Microbiol. Biotechnol.

32(6): 627-632.
Horitsu,H. ,Takahashi,Y.,Adachi,S.,Xioa,R. ,Hayashi,T. and Kawai,K.
1988. Production of organic acids by immobilized cells

of fungi. In Moo-Young,M.(ed.), Bioreactor immobilized




99

enzymes and cells: fundamentals and application. pp. 287-

300. New York : Elsevier Applied Science Publishes.
Kautola,H. ,Rymowicz,W.,Linko,Y-Y. and Linko,P. 1991. Production
of citric acid with immobilized Yarrowia 1lipolytica.

Appl. Microbiol. Biotechnol. 35: 447-449.

Klasson,T.K., Clausen,E.C. | and /Gaddy,J.1. 1989. Continuous
fermentation for the pfgggbtlon of citric acid from
glucose. Appl Blochem. Blotech 20/21: 491-509.

Klein,J.,Stock,J;#gaﬁ ; orlop K-D. 1983. Pore size and properties
of sphenica Ea—glgzLate biocatalysts. Eur. J. Appl.

Microbiold Bi ""'01.*_18- 86-91.

Lockwood,L.B. and Schwefﬁér,L 1967 Citric acid aconitic acid

-

production. In Pepplee, H J (ed Y .&uproblal Technology,

op. 18'35199 New York : ReIGNEDP -
Maddox,I. and “Kingston,P. 1983. Use of iMMObilized cells of the
yeast, | Sacchanomycopsis d1polyitica, £er-the production of

citric acid. Biotechnol. Lett. 5: 795-798.

MarisonsW.~ 1988 Citrdc | acid o production: In, (Seragg, A.H.

(ed.), Biotechnology for Egginéers : Biological System in

Technology Process,pp. 322-336. New York:John Wiley&Sons.
Mattey,M. 1992. The production of organic acids. Crit. Rev.
Biotechnol. 12(1/2): 87-132.
Miall,L.M. 1978. Organic acids. In Rose,A.H. (ed.), Economic

Microbiology, vol 2, pp. 47-76. London : Acadamic Press.




100

Milsom,P.E. and Meers,J.R. 1985. C(itric acid. In Moo-Young,M.

(ed.) Comprehensive Biotechnology, vol 3, pp. 665-681.

London : Pergamon Press.
Nakanishi,T.,Yamamoto,M.,Kimura,K.and Tanaka,K.1972. Fermentative
production of citric acid from n-parraffin by yeasts.

J.Ferment. Technol. SO(yE): 855-867.

Nguyen,V.T. and Shieh,W.K. 1992. Continuous ethanol fermentation

- - 5
using immegi;ized yeast in a fluidized bed reactor. J.

; .. 55: 329-346.
Okashi,H.,Sato,! pékq;S_agd_Takahashi,J. 1987. Citric acid

4 5
—

product i A4 (da, tropicalis under high dissolved

oxygen cogicent s t'ions._:ggéi. Biol. Chem. 1 : 257-258.

Rymowicz,W., Kaut agHZs, Wthngchz M., Linko,Y-Y and Linko,P.

¥
Add ‘-J’-n

1993. Studies 9n eltrle'acgg production with immobilized

5

Yarrowia 11poLytlca in r%ggated batch and continuous air-

lift Q}éreactors Appl M1croblol*=E;otechnol 3T Bl

Scardi,V. 1987j Immobilization of enzyles-and microbial cells in
gelatin.""I In Mosbach,K. (ed.), Mefﬂod in Enzymology, vol
135. (pp.293~299() New Work: ‘Acadamic Press.

Stern,J.R.91957. Assay of tricafboxylic acids. In Colowick,S.P.

and) KiphéanyN.O; (eds. ), =Mgthodrig‘gggxmolggy, vol 3, pp.

425-428. New York: Acadamic Press.




MANKIN 0

st wm s 8z da

(Yeast Malt Extract Medium)

973 L 38 tﬁaaﬂﬁumi LafgLé

niu
Ny
niu

N3y

MY 50 A8ddny e

NARDIIUA 2‘” L Bed aaeiu 15 vaud

daR3141 tﬁ@a;i :

ﬂ‘LlEJ’JWEJWﬁWEJ’]ﬂ‘i

2 sudivanat e

aw*mmmwnwmaﬂ

eafeaid e T fufune 20,0 ndy AN TLERIEMEUMS

L3ydue Diumiduvnaemesawianna: 6.0 Naddas Dagndaead  uiailedn

L%‘aﬂqwgﬁ 121 aveigatdus @iy 15 vauddamasia Buaa 15 ind




102

BW“W?&&HQtaﬂﬂﬂﬂiﬁﬂ11ﬂ§ﬂ01ﬂuzuﬁﬁ (Vyz183§,2537)

wawndeads 1 8ay vrznavde
ng 1A 200.0 niu
uan W eaman 1yd 2.0 niu
niu
niy

niu

W12 YRy 50 fadany

AUV IANAIDIVUIA iR 110 aeFitacdey  (Bu

1281 30 Wil

] s
AUEINENINYINg
PRIAATUAMINYIAE

—_— .
T RY




MANUIN ¥

My adaseny et wun1ide

SR RTINS 2.0 szangniagL Fuaau fudu

as

Yowae 4 (i %3 nYasETasaefEUSuan

At fiunsa-an

3,5-dinitrosalicylic acid)

WUS IR 19 L Aeslanyan 1od

‘ “uu%mm 50.0 faddny
uau‘lﬁtﬁ"nﬁutﬂu‘ilgltiﬂ" 30.0 nﬂ Wrliguaussansmun 1

fnduuiuusinassast iy, 100.0 Aaddns e

ﬂuﬂ’mﬂ'ﬂ‘ﬁ‘WMﬂ‘ﬁ
’Qﬁ’lﬂ\‘iﬂim UAIINYIAY




MAKNUIN A

NIMBNATI N

04

03

0.2

0.1

. Tl
AINITAANAULALT 430 wnTuims

0

B ugm umﬂﬂﬂm
’QW’]&\"IﬂiﬁUNW\’JWEﬂ@H

3uﬂ NTIMNATFIUIDINTANL U

mIa

mmEw = dimagenfuadl 430 AW X A

(NTudDdng ) Aty




105

NINNATIIWEIeasag

Arn1eganBuuaedl 540 wrluuims

AN N HYANAIAT
AFIANITUNRINYINY

fenadind = gimaganduusefl 540 MMy X @undaans

(nTusindny) AT




MARUIN N

Hayanminaaas

PUINYDN L BRANT

it 18 ﬁ’agamWw&u@waauméﬁq 3 8
_—) |

FUINYDN
toadnT
S 0.33 5} 0.370 0.365 0.380
0.365 0.355 d?éé'{'ﬁs .380 0.375 0.370 0.365
0.380 0;380‘ 0.365 0.370 0.390 0.375
03§ 0355" 0.380 0.385
0.345 ( 20 0.355 0.380
0.380 | 0.380 0.375 0.400 0.405 0.360
0.390 0.365 0.375 0.390
AUl AN SInL oo o
365 0% 390 0,380 0.365
waléo\ﬂhﬁ ﬁm’i’goﬂillggj%s 0.335
0.320 0.365 0.350 0.360 0.350 0.365 0.355 0.370
0.350 0.380 0.355 0.385 0.370 0.370 0.345 0.350
0.395 0.365 0.340 0.335 drialle = 0.369
fida. .




a1yl 18 (#8)

107

IUINBDN

(adad

(s uguednans

(LR LURT)

.435 0.460
.460 0.400

.400 07400

‘—i-"‘-:-i»

420

0 435

Vi

_}‘0 |

?0 425

0. 475 _6:l70

0.450 ?9 30 0.435 0.435 0.440

0.425 6i£/

- ;—-u-

0.390 0.43507440

465 0.415 0.420

0.400 0.435

0.380 0.455 0.410 0.400

: 0 455 0.440 0.415 0.445

440 O 425 0.480 0.445 0.445

0. 440150'445 0.415 0.465 0.475

&d

’01460 0.445 0.410

o

)J*

0.435

0.425 0.435 0.415

65585 0.465

J“w [

o 470 0.475 0.460/

0.460 0.450

0.450 0.455

0.415

OPPPPOOPOPOOO

445 0.465

0.480 0.435 0. &SSbJO 450 0.465

0.460 0.455 o

aralfly =

0.450
0.435
0.440
0.475
0.475
0.420
0.400
0.405
0.425
0.440
0.450
0.460
0.441

.61570.600

5705 0:515
.525  0.535
.565 0.645
.510 0.515

.615 0.605

©O © O O O=0D B

530 0.515

0.610 0.535 0.585 0.650 0.600

Q.605 | 05545 05905 10-530,

0.615

0 ;560

0.530 0.515 0.565 0.545

0.495 0.525 0.610 0.545 0.600

0.500 0.600 0.625 0.550 0.545

0.595 0.585 0.575 0.565 0.645

0.565 0,605 0.615 0.555 0.615

0.610
0.565
0.550
0.530
0.635
0.525
0.605
iléa. .



108

il 18 (#8)

PAYDN tduugudnan

Ltadad | (LB LHRT)

0.575 0.560 0. ,) 45 0.600 0.480 0.545 0.595
0.585 0.645 \;.,l 535 0.510 0.580 0.575

25 0.540 0.530 0.555

O 0.570 0.535 0.510
0.550 0.590 0.540

0.535 0f5g8 £0.6050.595 dads = 0.570

A Lk} iEﬁW : ”fﬁifi’:?"::l

kg ﬂ‘iﬁNMTDWEJZlQ d




el 19 (#8)

tnynveuia iy inIRvedugasunyan

(lab grade) (industrial grade)

asdgnd W\ 98.21
(ruad i tud) 7"‘EH%S-‘ _ _
flaen / 11 0.0 . Coy 43.3
(vuad e Ca(OH); 55.0
RET )N Fey03 0.2
: \\ ‘Mg0 traces
2 JGN \

_Ausnmiheng

ARIANTUNIINGIAE

109



measuIn

gaImIatmau

HAHR® (yield)

2anT) X 100

(n1udnﬁn1)

ﬂUEI’J‘VIH‘VIﬁWEI’]ﬂ‘i
qumn‘mumwmaa




11

Lt &tmﬁﬂaﬂmaﬁmn main

masnIsen ineady winy@nn 2533

weimefinm  eecInendrand

) D
SIRL "!'““gA 1
T 47 AN .
. 3

AULINENTNYINS
PIAINTUNN NG Y




	รายการอ้างอิง
	ภาคผนวก
	ประวัติผู้เขียน

