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ABSTRACT

Propionic acid production from whey by Propionibacterium acidipropionici  ATCC 4965 in
combination with Lactococcus lactis TISTR 1401 was studied. It was found that the optimal initial
inoculum size in  propionic acid production was 5% Propionibacterium acidipropionici and 5%
Lactococcus lactis by inoculating both cultures in a medium at the same time. Propionic acid
production by batch fermentation conducted in 2 liters fermentor at 30°C , 150 rm. and pH 6.5
produced maximum propionic acid (17.27 g/l in 168 hours). The propionic acid yield and its
productivity were 0.443 (g/g) and 0.103 (g/l.h), respectively and a numbeér of cells increased from
2.90x 10" t03.50 x 10" cfu/m.
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v

e - X de e e 4x e b
Wanlgnifaumaedyreadaminminludomdn - wudillefuganimaaedludalued 210

L ] o . « a‘ 1] -« o
winadng 150 spuraun?l aziidaiiradgeiian waylunignay 200 sauaeuil ladazEAMI
LRSI R R i B B e R I T N A S O

isnaulinanduauily, 200 sauseunil.aclidwaRranisuannsalnsfilatinusids

116878



/ aiiivgiaians

oy ’ . 7 d » R d' n. o ~ An 1 o ” o r
inbiliBnnsadanaslyan amAilleunaniiafingnsmenauazdenadadaiilfias LN

»_‘lmmﬂum'm

mﬂuﬁr’aumﬂumswﬂmnm'[wml‘@unwNﬁm’lﬂwufmuﬂ‘luummquq 'lﬁmm'lummammm _
Imw'['aurm'mwm Aeldanlunsu@nunm 210 ml‘m LLﬁLN’ﬂLWNﬂﬂ?’]ﬂ’I?musﬂu 50 saufauIi Ml
ﬂmﬁ‘uﬂummmm@mlmumme 192 dafi LLﬂvLNﬂLWNﬂﬁli‘ﬁﬂ'ﬁ‘ﬂ’mLﬂu 100, 150 uas 200 mum'ﬂm‘n :
azliszeznanendnteand1dnmnsnay 50 saUAauf Imam‘lmvﬂmmmwammm 168 ‘mim
unzilal48mennsnay 150 ?faumfamm:‘lmﬂ?‘mmnm‘mswiﬂunmnvmmﬂ@ 17.27 nfusadmns Te9a910
ARlEEmIINSNAL 0, 100, 50 UL 200 saLAELT m‘lmﬁmmnm’[wswiﬂun 16, 14.24, 14 uaz 7.21
RINAIL

Lﬁ'aﬁ'lmwﬁm'luﬁ'msi’nwmm 2 Tﬁmﬁ’uﬁﬂ?mmnm‘iwsﬁ‘fﬂﬁnmn’%u lesnannnnsuinlug
uﬁnﬁm?murimaqum'wq Ae mmuﬁmﬂnﬁ 6.5 'lﬁ’mﬁmmmuﬂ zioammin dailuissfimmnsan
mam?mmmufﬁmmm Propionibacterium (Tlttster 1940; Champagne UAZADLY, 1989 ; Crespo,1990

; Yang uazansy, 1994) inliide A, acidipropionici mmm‘lmmmLmﬂﬂmﬂutmmﬂ'}mﬂu'lummﬂm

nsm’[wsw‘ifaun‘lm@nm\mm

anfitimiame e ea i log 14 Fninan vsAlainludalued 168 129NITNARBINNYA
Aananalumnsei 3 wmqmﬂh@mﬂmimu 150 TAUABUIT. luuamwamnmgmmu,mnmmmw
WedAyneaiinssiuauideiidonas o5 mnmswmmm‘nm@uq msldansinasnau 50 uas 100 -
saUARUIN 'I,umam'mamnm'luumnmqmmnm'asi'muuﬂmcﬂmm siuadafutenn: 95 furty
amqmmmmu'lummaﬂnm'l‘mwffaun‘[mﬂlwwnﬂwam‘xmmﬂ P. acidipropionici $asaz 5 fanfiy
@8 L. lactis Yarez 5 lufomstnanng 2 Ane Aefimspruaniiiesi 6.5 grunnf 30 esrraides i
msuaInad Snsnauludngm 150 saudeun?
Table 3 Companson of vanous agitation rate in 2 Ilters fermentor by mlxed culture for proplomc acid

Production at 168 hr.

. | Agitation rate |’ Propion.ic acid Propionic acid yield Propionic acid productivity
(rom) SR @e | (gh)
0 12.5° 0.543 ) - 0,074
50 13.92° 0374 0.083
100 ° | 424" 0.356 . 0.085
150 Carar | 0443 0.103
200 7.21° 025 0.043

asﬂnamﬁmam

mnm?ﬁnmmwamnimtwsw‘iﬂunf-nnmquuimahnmuamzmw P. acidipropicnici ‘ATCC
4965 munuv’nfa ‘L. Jactis TISTR 1401 Iﬂﬂhgmmmmmmmu ‘ﬁﬂuwumﬁmmddu,éﬁwﬁ’m



s n@umﬂ KNHPO ﬂ?mm 0.25 nwmam MnSO 4H,0 ﬂ?mm 0.05. mumam Mgso .7H,0
ll?mm 02 mumam ﬂﬂmnmﬁmmiﬂﬂav 1 uaz CaCO ﬂ?rmtumﬂa" 1 wm'm?mmmmmmmu
fimmnz muﬂﬂmwamnmimwfﬂun ﬂ@‘l’nﬁmmmmmmmummm P. acidipropionici ATCC 4965
%’@ﬂm, LL@»1’H1|?§J1MHQL‘H@L§‘NFIH‘JJ’E\1L’H'ﬂ L. lactis TISTR 1401 $ngin 5 dwiuszaznanlunisini
@a P. acidipropionici wmm:ﬂu ﬂﬂmmummm 2 m’lﬂ‘wmunmmqumm'a‘mmam@ s la
ﬁuﬂmmmiwswtﬂunmnwm 2.77 niusiedns mmmumﬂumm 210 mim Lu'amm?ﬁnmmmam :
nsntwsilefinlneld @ enalufoninmon 2 & wridlelemmmmnoy 150 seuen azldBununsa

oY

- - J o
Insitlatinunniign Aa 17.27  nfusiedns 'l‘ﬁ?:ﬂvuamlumwun 168 4l finanannalnsiladin

'0.443 ﬂ?NWﬁﬂ?N LL@“’N@M?']T]‘]?N annsalnsiiledin 0103 mummmm‘im umuqumm

1 - X [}

Lﬁmumn,z.gomo Talafldafiadans 1w :3.5x10"°. Tﬂ‘iaﬁmﬂaﬁamﬂuﬂauqmm:r
NARAY, - -
-
- IAN#15819249

A.O.AC. 2000. Official Method of Analysis of A.O.A.C. International.: 17" ed. A.O.A.C.

International. The United States of America.

Champagne, C.P., Baillargeon, C. and Goulet, A. 1989, Whey fermentation by immobilized cells
Propionibacterium shermanii. Journal of Applied Bacteriology. 66 : 175 - 184.

Colomban, A., Roger, L.-and Boyaval, P. 1993. Production of bropionic. acid from whey
permeate by sequential fermentation, ultrafiltration, and cell recycling. Biotecﬁnology
and Bioengineering. 42 : 1091 - 1098. ..

Crespo, J,..P.S.G.1990. MOdeIing'.of immobilized cell reactor for propionic acid fermentation. -

. Biotechnology and Bioengineering. 36 : 705 - 716.

Dobois, M.; Gill, K.A., Hamilton, J.K., Rebersand, P.A. and Smith, F. 1956. Colorimetric method
for determination of sugars and related stibstances. Analitical Chémistry. 28 : 350-356.

Himmi, E.H., Bories, A,. Boussaid. A: and Hassami, L. 2000. Propionic acid fermentation of
glycerol and glucose by Propionibacterium acidipropi'onici and Propionibacterium
freudenreiéhii ssp."sherménii. Applied Microbiology and Biotechnology. 53 : 435 - ‘

7440, ’ : ' B ' S

Quesada Chanto, A., Afschar, A.S. and Wagner, F. 1994 . Optimization of a Propionbacterium

acidipropionici continous culture utilizing sucrose. Applied Microbiology and Biotechnology. 42

116-21.

" ittster, RP. 1940. The influence of hydrogen _ion . cqngent;ation”‘ﬁp_.Or],:'}h? growth of

Propionibacterium. Journal of Bacteriology: 39 : 95 ~96. 3

ang,_S__:{ Zhuv. H. and Li, Y. 1994. Continuous  propionate production from whey permeate using a

novel fibrous bed bioreactor. Biotechnology and Bioengineering. 43 : 1124 - 1130,

S ingarans @ 215



d [ - . 4 [ & 4
(FauANMTsEIATINIT RN ANENA BN HASANEAS ASIN 46

The Proceeding of 46" Kasetsart University Annual Conference

ANY 5

AUINAAAS

(Subject: Science)

Anlat (Organized by)

NVNINENRELNHATANERS (Kasetsart University)
‘ 79411 (in cooperation with)
grinuamznssunsnsgANANL (Commission of Higher Education)
NSENSNANIENIT (Ministry of Education) v
nsﬂsqamwmummnmﬁ (Ministry of Agriculture and Cooperatives)
nszngasangnmansuazinalulad (Ministry of Science and Technology)
N5ENTINENENNSTETTHTR AL RINIAT DN
(Ministry of Natural Resource and Environment)
nsensaanaluladasaumALaznIsAadIs
{Ministry of Information an.d Communication Technology)

AUNNUARZNITNNITIEUUIENR (National Research Council of Thailand)

wazdinaunawuaiLayun1s3Se (The Thailand Research Fund)

29 unN3AN — 1 qumﬁuﬁ'2551 (29 January — 1 February 2008)




AUINEVATRAS

(Subject: Science)






