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To substitute the soy-sauce “koji” used in fish sauce processing with molded sardine
meal(MSM) “koji”, the culture conditions of MSM be inoculated with Aspergillus spp.
were investigated. To prepare the MSM, Asp. awamori(KFCC. 11439), Asp. guercinus
(KFCC. 11595), Asp. niger(KFCC. 11239), Asp. oryzae(KFCC. 32343), and Asp. sojae(KFCC.
11559) were inoculated upon the chopped sardine with 20% (w/w) corn starch after steri-
ling it at 121 for 15min. Sporulation time cultured with Asp. spp. at 30 T was 48hrs and
color of mycelium on the surface of MSM inoculated with Asp. awamori and Asp. oryzae
were black, that of MSM inoculated with the other strains were yellowish brown. The acti-
vity of protease and lipase from the MSM were increased till the 72hrs of culture at 30C,
while the content of trimethylamine was decreased after 96hrs of culture period at same
condition with exception of Asp. niger. Asp. oryzae and Asp. sojae showed superior in pro-
tease and lipase activity in comparison with the other strains, and maximum activity of
protease and lipase of MSM was observed after 72hrs of culture period. The optimum pH
and temperature for the activity of MSM inoculated with Asp. oryzae and Asp. sojae were
pH 9.0, 30~35C and pH 6~7, 35T, respectively.
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Fig. 1. Preparation procedure of molded sardine meal
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Tabel 1. Cultural characteristics of molded sardine meal inoculated with Aspergillus spp. cultured at 30 €

Aspergillus spp.  Sporulation time(hrs)

Color of spores

Odor and flavor

Asp. awamori 48 Black Weak alcoholic

Asp. guercinus 48 Yellowish brown Weak acidic and earthy
Asp. niger 48 Yellowish brown Alcoholic

Asp. oryzae 48 Black Weak earthy and meaty
Asp. sojae 48 Yellowish brown Weak earthy and meaty
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Fig. 2. Changes of pH in the molded sardine meal

“koji” prepared with Aspergillus spp. during cu-
ltivation at 30,
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—W - : Asp. sojae.
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Aspergillus spp. 0 24 48 72 9 120
Asp. awamori 485 124 248 350 380 392
Asp. guercinus 485 267 487 553 594 612
Asp. niger 48.5 150 316 550 604 625
Asp. oryzae 485 204 580 643 673 683
Asp. sojae 485 303 592 669 693 712
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Fig. 4. Changes of protease activity in the molded sar-

dine meal “koji" prepared with Aspergillus spp.
during cultivation at 30 ¢,

—@— : Asp. awamori, — A — . Asp. guercinus,
—O— i Asp. niger, —[0]— : Asp. oryzae,
—~l— : Asp. sojae.

73

RICINI, Asp. flavusc 60BFHIC 2 kol wet
oF7hel ERE RYrhal fERSIAL Fig 49t Ve
W #RE FEY FIAs EEH=E Jsde
Asp. awamori® BRHVIILT BEE T2REY 7R
& protease activity® Rt

Fig. 5& 5B Y lipase activity® FRES &
Folth. Asp. awamoriE I B$ = BEE o6H
fiell 372 7H4 =% Asp. guercinus®l A$T
Asp. awamori®t BlS2§ HEOIA oW 47 B i
pase activity® BN S™ Asp. niger, Asp. oryzae, =
Asp. sojae™ FEFE T2REREIl 5.2, 93, 9.0°2.2 TIE
BEEEFEIE O lipase activity”} Etal L Llggdl=
B2 BAdste EHRS EATh mEste BIFS B
=3 Folelwolx 339 kol #&Es7
ol FgolEol HWdts 42 RS BHS &
fBele Bk T BEY JBEY BLE Bk
st A HES 988 & Aoz A4H,
A %£(1988)2 Aol &) &EHA Ae Kb
9 F2 K AR WA ste 5E# 4R Toe
83%, 6Bl E 7.5%, eI 60WFMH FiEE %ol
= 21% 704 ZA FA AL lipase activity= 48
BR EEAS™ 9302 Jbg Bkt 60K L
Holl = 292 S3E3) WAt @G v sl

Lipase activity (ml of O.0lN NaOH)

-

48

Cultivation time (hrs)

72

96

120

24

Changes of lipase activity in the molded sar-
"dine meal “koji” prepared with Aspergillus spp.
during cultivation at 30C.

—@— [ Asp. awamori, —A— . Asp. guercinus,
~Q-— : Asp. niger, —[~ : Asp. oryaae,

~ - : Asp. sojee.

Fig.



S8k - £3EY) - BER - FRE - HEE

K AN S Asp. orvzae, Asp. sojaeS) 3% 3=
# ABKFRIT 7285 Akolol A lipase activity’} &
) @nsta 2 gl A Edste @RS
By o3 £Re BRERE, WY Rng
I mnhE 22 BIEHERY ERAM o A
o= AzEY,

Bl b3} o] 30Tol A 48RER] $53k 49 £ BT
e Bpkel EIER BERRC o2 TMA4RKS
HEHIshER, protease ¥ lipase activity &S £33l
Bl sHEo] FEkP Asp. oryzaeSt Asp. sojae’} BB
g golelpyel g FERE fEol B2 BEkkol sl
BT Ao g Vel

Koji BGEMRMEHAZE : Holelns KEZ T kojid
BUSEHS BET8H7] 3t Asp. onvzaest Asp. so-
jael) 2EKEE FIFASIAL pHe kol Birel &
g 2 OEBEREE FEH wel 728 RSty
kojis BLESI AT BEEE kojiol protease activity
FES HFRE Fig 6, Fig. 7 2
62 pHY #bo] W& Hojg
kojiol BERIEME S FAAS 7] 98t pHE 3904
1022 27 FE’ % 30T A 7285 B3ALA
=30l & \HAIZ] o} protease activity$} lipase
activity & FRET ARl

pHoll @& protease activity®} b5 B Asp.

¢} lipase activityS
Fig. 8% %t} Fig

-~ 0.9F

o —_
P 3
»*

o]
£ =
o~
“ 0.7 3
E I
2 %
e ~

e
> 0.5f <
=
> psl
2 a
pey >
Q2 ot
o %
3
a 0.3 @
@ 0
B &
o .t
& 3

0.1p
.‘; A R — . A
3 4 5 6 7 8 9 10
pH

Fig. 6. Effects of pH on the protease and lipase acti-
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ted for 72hrs at 30C.

(—0O-) : Asp. oryzae, (—W—) : Asp. sojae

74

Protease activity (0.D at 520nmx 10)
Lipase activity (m! of 0.DIN NaoH)

10 20 30

Starch (%, W/W)

Effects of starch on the protease and lipase ac-
tivity of the molded sardine meal “koji” cultiva-
ted for 72hrs at 30C.

(—=0O-) : Asp. oryzae, (—M-) : Asp. sojae

Fig.

B
E oof tuo z
s 2
2 { g
a 0.8} 9.0 o
< 3
g 70 2
© S
3 4+45.0 3
2 8
5 @
2 ] a
800 3.0 &
3
h
r
25 30 35 40 45 50
Cultivation temperature (°C)
Fig. 8 Effects of temperature on the protease and li-

pase activity of the molded sardine meal “koji”
cultivated for 72hrs at various temperature
(—~0O-) : Asp. oryzae, (—W—) : Asp. sojae

oryzae®l 735 pH 3914 0.20PU, pH 594 = 0.23
PURQT, pH 79AE 092PUE Vel pH 99
A4E 094PUE 71 &4 veERd 938 Asp. so-
jae¥= pH 7914 7b4 ¥-& 0.95PU, pH 9914 0.80
PUE WY Asp. oryzae®] 739+ alkaline protease
activityZF "l¢ R ¢ F YA, ¥ Asp. so-
jaes pH 6~7 2ol A 7 EA et neutral
Lo 2O o} z,: glsd\:}.

protease activity’} "¢ 2 A& <



Aspergillus spp. & FIFEE Sardine Meal Kojifiliel Fg Bt

lipase activityt Asp. onzaes} Asp. sojaeR5 pH
6~7 A 7k A JEl ol BE &
(1989)9] s R —Hatgdon = HF/A
(1975)2 &AM 7HAR U= lipased & pH
e JEgd) W Og & Uz FREE BEE
o) whel thaA Jerdoa ®ES Aoz Hop
Holellyg HEZ 3l MHES kojid) A= M
B T d2A debd ke foe
i ERtE

Fig. 72 Bfel g S RAELES 0%, 10%,
20%, 30% B 40% (w/w)7HAl FRpuste] HE #
37T A 720568 HEAE S H A protease L lipase ac-
tivityE FAE S FRoI B HinEe] 20% ¥
) Asp. oryzaeSt Asp. sojae?] protease & lipase ac-
tivity”t 7t w2 BEBE HmskA g
gpkel BASlol protease activity”} 0.25PU LT &
Yelt FFo)9 AF S HRSE #BAIsH o
AL lipase activitys= A9 §1%1ch 9 W9 &
el 40% Llko]l =9 protease L lipase acti-
vity7b 10% U 30% FRpnk#ERT Bsts EEe
HYed ol F3olo i LEY ko5&
W g2 Kefo] ERvh BRETY 230 &8 AF
A ZHU) groe PAEI)

Fig. 8& BERE 4ol T2 protease 2 lipase
activity E A& A2 Asp. oryuue® BES B
protease % lipase activity: 35C R2oA 71%
ENI Asp. sojaeT HEY RE 3B5~40T 2o
Al protease ¥ lipase activity’} 7} E& Ao
vrepstol,

W, EHEE 300 LT 508 LTaAE 72
Brf Sl Z$ 2Bikk 25 protease 2 lipase
activity7} ZLA Bbste BHRET By

%, 8 2019802 #&o W= wheat brane
medium®l| X Asp. oryzae KC-159] &3 5% BEE
4W0~45C8 FHAETI T BuF v YU, BA &
(19892 HHEE HolZWol Asp. oryzaeS B
< o 42T0A 714 &S lipase activity® HEFR
Ox 2% b o) B Ry #HE B BEE
£ REY 92 24 Jewt,

olA1g BRE AN ML, FRfRY ik
2N EEEe B F SBREG S nlet S
S UEhE F one mpme) BB B kojid
I BLEEe: B dalds Dk e mioe
7t A& fdE ool & Ao E BMpg

[
=

75

= #

HA Ee o] FUER MEBHMY d&H &
BRE BEY BWLE B EC soy sauce kojig
el RERZ Q29 X PEdME soy sauced
kojiE B 93l AMS EER ¥ keiy
B THELS BEIAY BERY Bd2lnst B
Be EES % BE BBT O3 Aspergillus awa-
morilKFCC. 11439), Aspergillus guercinus(KFCC.
11959), Aspergillus niger, (KFCC. 11239), Aspergil-
Jus  oryzae(KFCC. 32343) Aspergillus  sojae
(KFCC. 11559)9) FFoll< 47y EfEste B
Fefo] o2 AFHte HAEsty #5F @EHs
H#Edte Folalme HH2Z F kool BERM &
%S A A

ABHES BES HF 300X 4885RT EES
T ol Tt RREACH protease B i
pase activitys= #5&E 72WE7 A A% @nsle B

& BYT trimethylamine 3 53 968ERA7}
2 Aspergillus awamori®t Aspergillus nigers #HES
BREEE Adstiv 25 Fldder 559
Aspergillus spp% Aspergillus oryzae®t  Aspergilins
sojae7t Bl A HHY BHZ BHEAJI HIE B
EFEE 728E ol ATt of EKRE Udew EIF
koji®] BUEERH-S Hstsl7] Asted pH BiE, B
el g 2 EHREBES wE protease 2 lipase
activity® FAES ¥l protease activity:s Asp. ory-
z00s BES B pH 9 MHENA Asp. soiaed) %
T pH 6~79A M & HHES UERR i
pase activity® pH 6~7 ¥ AN b3 =t

B NS BAER 20% (w/w), HHER
BE= Asp. oryzaes 30C~35T HeNA Asp. sojae
= B[R o] 59 B Y BA) JE
v BAE HEE 3 kojiol M TTHEMS BRY
& AR

al
=

X B

Joo, H K, N. D. Kim and K. S. Yoon, 1989.
Changes of enzymatic activity during the fer-
mentation of soybean-soy paste by Aspergillus
spp. J. Korean Agric. Chem. Soc. 32(3), 295~
302.

Michael J. B. and G. K. George. 1987. Purification
and properties of an extracellular protease



S - T - AFER - FRE - HPE

produced by the Entomopathogenic fungus
Beauveria bassiana. Applied and Environmental

Microbiology, 53(7), 1679~1684.

Spies, T. R. and D. C. Chamber. 1951. Spectrophto
meteric analysis of amino acid and pepties
with their copper salt. J. Biol. Chem. 191,
787~797.

&B7. khoth. FHE. 1971 Candida® lipases]
EiEol ES v e HETI B3 HRE &
REBEEE 14(3), 207212

FETF . BIESTE. 1980. Aspergillus oryzae KC-1591
2] 8 protease?] LE B 1 #Ke kol o
¢ R BREBLEGRE 8(2), 7785

R FHRE S, TEH. 1988. 71O
wS FIAT A0FRE 2 2R, BKEE,
22(1), 25~35.

76

EES kS KETH £k, 1988 EA
7 AxEol s 2 ERmse] &g
B3, wokiEE 21(1), 57~66.

HABE. B¥ & PEET. 1989. <~ 4 7 V5
thop o5 fg & ) ~-EiE. BAkEE 55(6), 1097~
1102.

WL, BAE®R. ILRFE-— ZrhiE 1984, K
BHEEAE L ER & T3 RN ONE B
WERST T ¥R i center BT 73R 45, 582155, 1~6.

BAE—ER. 1975, ALBEEREE 9 BEORH,
WRLER A, BH, 211~222.

EREELT. AL 5. Ml B RETR. 1974, KEE
AR, ARBERE, ERAFAER. #H
281~286.

19903 49 239 HF
1990d 5€¢ 249 ST



