< ! o a ot a 2
MInTegUdwiuasL gadunidamiunaanudainti

WIENUSUIIR  Junsudvas

ﬁwawﬁwuéﬁLﬁudauwﬁﬁﬂﬂﬂﬂﬂiﬁﬂﬁﬂﬂwuﬁﬁngﬂsﬁ%qmwiﬂHWGnaﬁiuwwﬁmﬁﬁ
mednaiuiainmeeims .
Tofednendy  nasnydum Inendy
W.6. 2537

ISBN 974-582-462-3

é
syandravlefialne dy  maenytann Inendn



CO-IMMOBILIZATION OF MICROBIAL CELLS FOR A TRIAL PRODUCTION OF SOY SAUCE

Mr. Punnarong Junsangsree

A Thesis Submitted in Partial Fullfillment of the Requirement
for the Degree of Master of Science
Department of Food Technology
Graduate School
Chulalongkorn University
1994

ISBN 974-582-462-3



)
i Inenfiwus M InSe3UT i B dundrmiuneanwwanindi

08 WpNusased  Funduaas
meiyn MATE e Tuiadneems
DRERETI 1T tare TNAFRTIATE AT U8 Bt vSav

hod a ar a ar Qs o a ar é’ ¢
undfiaingnap yhasnsdunInedy  aigiduiinen fwsaduil Sudunils

NN IR MAmENgR LS indin

AlENTTUNITDUINE TN

---------------------

(awaway a7, WFd  grimeIw)

/

’\'7\9‘(0"7 %’W&IO@ NITUNS

.....................

................. — e e .o DITUNT

(WBINTWeE  MaRuilygnes)



WHAAUTITINANE O N RS0 1 05 0 DU N )

Wifured  Amfuaer? - ﬂﬁfﬂ?ﬂgﬂfﬁnﬁﬂﬂﬂqLﬁﬁjﬁHW?ﬂﬁﬁMfﬂWﬂﬁﬂQuaﬂu%%ég (co-
IMMOBILIZATION OF MICROBIAL CELLS FOR A TRIAL PRODUCTION OF SOY
SAUCE ) a.MiTnwn : el.a7. Usadl emwiufes, 182 wi.

ISBN 974-582-462-3

Lﬁﬂﬂﬂﬂﬂ\luﬁ Lactobacillus delbrueckii TISTR 108 WA2 = Saccharomyces
rouxii TISTR 5058 uAiNIUTauiuluLiinvaunatfundadiuntuant dudusudnan 3
fodiuns  wrin nasfimne aniunwfﬂTQiﬂfqnnumﬂqLﬁaﬁhﬂ TfTﬁLﬂﬂnﬂavlumLmuiufhua,
Tﬂuuﬁuunua ura L Sumon Lol fudutanar 2 o voadnfagusautiludalvauna G-
ﬂﬁ@tunwiﬂutaQUTnﬂwqq UTumiL madgneanigamas Laaloy wazifumLmod L. delbrueckii
wa: S. rouxii i 2.34 X10° WAz 1.96 x10° Lgad/nilLea aauamdl - UTunTALandn
uaﬁuﬂanﬂaﬂﬁhﬁnnﬁiuﬁhTﬂUW%Lﬁﬁéh?q;ﬂfquﬁﬂﬂuﬂﬁnﬂftnaqﬁﬁﬂﬁﬁh—qﬂﬁﬁﬁﬁh (Urznaufin
ngladfaun: | Sadddhtana: 0.3 wazusedainfauas 0.3, pi 6.0) fiaumgdl 30 avrLTaLTud
thiaen 3 54 oidd 1,87 flodndiy/Reddns uaz 2.13 Sodnil/Teffer Auerdit Segenan
ﬂﬁfﬁnﬂluﬂqﬁlﬁaﬁhﬁiv LuﬂLwauﬂﬁLmﬂnﬂavLumw~utanufnﬁWﬂwaﬂ1uﬂﬁnﬁrtwaquaﬁﬁnﬁ—
uﬂaﬂﬁnﬂwuhﬁﬂutihﬁﬁmﬂqLﬂﬂﬂiﬁtﬂﬂhﬂaﬂTTﬁ?hua, A Tﬂuuﬂuun LNﬂUﬂlﬁﬁﬁhTQ?ﬂ?ﬁuﬁuw i
afunanz LNz cauianddredul flunruamidiaons: uquﬂqfuun1unﬂtuﬂq LAz LUy
ﬂﬂluﬂQWﬂmﬁﬂH 30 aafnLTal dud Tﬂﬂqﬁiﬂiﬂu1ﬁiﬁ71ﬂlﬁﬂ?ﬁﬂﬂdLuﬁﬂﬁlﬂudﬂﬂﬁu \ Aung Leiag
1u7ﬂ7mu1aiﬂ11atﬁﬂTﬁhﬂQﬁntﬂumufhua. | Tnﬂquun LOANTNARRINLAN Tuni,uqunﬂTUﬂﬂ
Uﬁﬁﬂﬁuuu1nﬂﬂlUﬂQqﬁl?ﬁﬁﬂﬂiwuﬂ?u1ﬁﬁﬁﬁﬂﬁwu pH Ll 4.5 tiuisan 21 4 uannmﬂh1ﬁh
ﬂsuqmnfnuahﬂﬂ 7.74 fednil/Teddnr  wasaifumueensaed 9.72 fafnil/taddns dwm
NIz udunﬂTUﬁﬂuqmﬂqununﬂLanTuLﬂrﬂqﬂgnsﬂﬁqantﬁaéhiqfﬂrdnnuunu packed bed UM -
3.0 x30 LTUALUAT TUM 3 eedin TﬂuutrwLﬁﬂéhiﬂfﬂ:qnnuﬂﬂanﬂhv 70 nfl uaziifunr
nq&TﬁQﬁuiqu 600 Todfnr - ML ST RS pH LU 4.5 fa 108 EA
uqmﬂqm1ﬁhﬂfnqmn$ﬂuaﬂnh 7.81 fafinfl/feffnr ez sifumueanesed 9.32 fadnilyfladdans
ua HﬂmﬂﬂﬂﬂﬂﬁﬂlﬁmﬂmﬁﬂfﬁﬁUUﬁﬂﬂﬂﬁﬁMﬂTTuuﬂﬁﬂﬁ uen.252-2521 Ui sadiiEnang
L delbrueckll uaz S. rouxii 1ulnﬂl?ﬁuﬂﬁlﬁﬂﬂﬂﬂ?lﬂﬂﬂﬂﬁuﬂﬁiqﬁﬁﬁulﬂu 5.66 x 10

7

ez 6.90 X 107 taad/nilien AuaRL
H
: C
i i
11 4 &4 aa /
MAIN . INRLU LRSS NUNIBIUAN i :
- &4 4 4 Y
a3 AR LUl D ATAMAT e awdeSsowntiiinn . elr Ewwde>

4 [
Umannm 2536 MuNaYe I IIMIINMIIN



#4 C226314 .maJjor FOOD TECHNOLOGY
KEY WORD: CO-IMMOBILIZATION / SOY SAUCE

PUNNARONG JUNSANGSREE : CO-IMMOBILIZATION OF MICROBIAL CELLS FOR A
TRIAL PRODUCTION OF SOY SAUCE. THESIS ADVISCR :
ASSOC. PROF. PRANEE ANPRUNG,Ph.D. 182 pp. ISBN 974-582-462-3

Lactobacillus delbrueckii TISTR 108 and Saccharomyces rouxii TISTR

5058 were co-immobilized in calcium alginate gel of a diameter 3 mm. in size.
The optimum conditions for co—immobilized/of both microbial cells were deter-
mined: 3% sodium alginate and 2% calcium chloride. The obtained sample co-
immobilized in calcium alginate gel under such condition were the most stable,
minimal leakage of cells into the surrounding medium of yeast extract-malt .
extract was detected. The lactic acid and alcohol fermentative activity of the
co-immobilized were found to be 1.87 mg/ml and 2.13 mg/ml, respectively, and

the living cells of L. delbrueckii and S. rouxii in calcium alginate gel were
2.34 x lO5 and 1.96 x 105 cells/g gel, respectively, by batch incubation in
nutrient medium of yeast extract-malt extract (containing 1.0% glucose, 0.3%
yeast extract, 0.3% malt extract, pH 6.0) for 3 days, 30 C which were higher
than that of the free cells. However, calcium alginate gel would have more
stability when used in 14% salt-reaction medium. Trial productions of soy
sauce using co-immobilized in calcium alginate for both conditions at 30 £
batch process and continuous process, were carried out. The gauntity of glucose
1% was added in soy protein hydrolysate used as raw material. The results
indicateed that the time for producing soy sauce until reach at pH 4.5 in batch
process was 21 days. The soy sauce had 7.74 mg/ml of lactic acid and 9.72 mg/ml
of alcohol. Whereas in continuous process; co-immobilized cells were applie& i
in packed bed bioreactors with 3.0x30 cm. in size, 3 columns with 70 g each of
co-immobilized cells, and total volume 600 ml, was found that the time for
producing soy sauce (reach at pH 4.5) was 108 hrs. The qauntity of lactic acid . -
and alcohol in obtained soy sauce were 7.81 mg/ml and 9.32 mg/ml, respectively
The soy sauce had‘good guality, which met the standard for soy sauce set by
Thai Industrail Standard Institute. The living cells of L. delbrueckii and

S. rouxii in used calcium alginate gel were 5.66 x 107 and 6.90 x 107 ik |
g gel, respectively. |
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