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Aspergillus spp. 5 ©| &3l
Sardine meal kojie] A|F % 1 247 EA

I, A‘1 % "HGAA q_&%% Az AF7F Aok 1y
Asdo] FREFS AY 50%7HA FFAIAL o
= gl Ko & 6 m=EF Mg o=z A H|go] Fo] i JPAQFAIZ TE
qujxgozﬂf;qﬁf;}Azﬂjﬁj ]:3 ;;ﬁ zu|gol] vls)] 7Egre] oFslE glutamic acid9]
- 52 i—é—"] gdasirn EAHE AH34
Golxo 1 Be|zxAE 549 FFHo w 9= B AT o] 28 A= 2 Feo] k
Bobet gte] HN7] B2 ALSY B ATE ojie AZE33L EA Y soy sauced koji®l whA &}
Wk 9t} = AE3S] S8 ZojE Y52 59 v &
FH o= olg A4 dAAANE 2F A (KR ARS E38ta A U Aspergillus9] 5%
%) 4%<l soy sauced kojig ©]83te] oGt o] 6F < AAF ol HIEstH BAHKS 714
AR £MNEE EHozd ATyt AYPE bt 23 koji®l Az 7HsAEE HES A ol dFF
ATk Lee 5(1984, 1983)2 &4 8] o373 gido] ¥ FFE AANA HA kojid] AE =
of &3 AT 7idFo JALE o] &g o HgA Az 5247 EA4S ZARIA

Zol| 3 Aol A Aspergillus oryzaeZ A ZF s-
oy sauce® kojig ol 43t oA Az AT I. A5 2 vk
7b QLA HET(1984) e Aol B2y A=A LA 5
£ 242 A5 ol gsd N2e zuaAA 1. A=
1S TEFAA FF= Asperg-

2 88IA A=
illus sojae®} EEEFHANA FAERZ Yoe 47 7F 48
71E o] T3 kojis WES E59 =F, 2 Aol AH8-s Folg] Sardinops melanosticta

Table 1. The list of mold strains used for sardine meal koji preparation

No. of strains Strains
No. 1 Aspergillus awamori KFCC. 11439, YUFE. 1014
No. 2 Asp. guercinus KFCC. 11959, ATCC. 14307
No. 3 Asp. niger KFCC. 11239, ATCC. 2029
No. 4 Asp. oryzae KFCC. 32343, IFO. 30104
No. 5 Asp. oryzae KFCC. 32319, ATCC. 16513
No. 6 Asp. sojae KFCC. 11559, YUFE. 1078
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TFA AL 17.5cm, BTEAZL 63.89 Ak

Aspergillus awamori (KFCC. 11439, YUFE.
1014), Asp. guercinus (KFCC. 11959, ATCC.
14307), Asp. niger (KFCC.11239, ATCC. 2029),
Asp. oryzae 2% (KFCC. 32343, IFO 30104 %
KFCC.32319, ATCC. 16513), Asp. sojae(KFCC.
11559, YUFE. 1078) #=F T H3|olA &g Lo}
B Ayl #F(Tablel 1)2 A3t

2. Ay

7V koji®] A=

0]2] Z chopperoll T} SA| 2 Fo] whafste] 90T
oA 3083t 7MEE F hAste Ag RS o
S QFARVE FEFFC] 60% W7t HEE A
skt

[ Raw sardine J

I
Chopping I

l

Heating(90°C. 30min.)

Pressing

]

Adding the starch J

l

] Sterilization (121°C. 15min) J

Cooling l

i Inoculation (Asp. spp) l

f Cultivation (30°C) J

|

r Molded sardine meal (koji) J

PN

Fig 1. Flow diagram of molded sardine meal
“koji” processing

=

A%e Ao|E] S (sardine meal) 50¢ ¥ SF+A

10g XE £33t Apglel ¥ 120Ce A 15%
F ArEa F2o] 0TE 7t Wad F A
SP.#FE 47 0.2g4& HEs9 259 &&=
2 v FAIZHEE AN A 7 kojig Al X3 TH
I AZRFARL Fig. 13 Zo.

. obv] A A (NH-N)

Spice5(1951)9] FHH wel v A Fst
A8 10 g & 2033t boiling®t th ¥ Zete SH/F
2 50ml2 BL3ste] 2,540X g oA 1083 93
F A5 10mE FHst CuPOs g 10meo} &
FAIA TA] 2.540X g ol A 1023 AT F 5
AS 3 620nmol A 0DE ZAbstY =A 3

AFAE CuPO: ENE ALE L-alanine®] EF
NG Z=FF 100méll 0.01golA 0.1 74 0.01¢
a9z Laste] 1omE HIT F 3¢ e =24
o2 433t AFHE F3ATh

t}. Trimethylamine(TMA)

Conway unitE ©]8-3 v|FEH (B 5 1974,
micro diffusion method) 22 A3}t

TMAS AHZL VBN ZAWHT Fd3hd c
onway unit?]de] HCHOSH ImlE © FH7}st4
37CoA 903 WA g F N/70 Ba(OHRZ 2743}
o ZARIA

2 ZEA299 Az € 4=

F3o)7l B2E koji 10gS ZFF5 30mle}t 2ol
Waeol 217 A F 5%014] 6,000X g, 15%
QAR dLe AL 2FAR IH

1) Protease activity

Micheal 5-(1988)¢] We] wie} ZAH3At. =
Azocoll(Sigmarh) 10mgS 25mi4t 2 &gt =d] F st
o719 10me] 1M glycineNaOH buffer(pH 8.5)%
7Vetal oAl SR 39wl E 718t A7l 2E
2 Im¢E B3] FHsted FdaA E3HHA
37°Col A 30¥7r 180rpme] 4 X2 incubationdl™
v A ZA ot

Hh-go] Eut oS Whatman No. 2 QA2 <
Hate] o3}9g 500nmelA ODE FAMsY £4
3t

one proteolytic unit® 520nmel| A 0.D% 0.1&
el = Qe aago= FA AT
2) Lipase activity
Yamada 5(1962)¢] W& 2zt WH st xAbs)



@tk Z olive oil emulsion 5mé(2%2] polyvinyl alc-
ohol &4 75mé <} olive oil 25méE EF A121F ¥ 7
Aefoll A 1083 #-3HA170 A) citrate-phosphate buff-
er 4mlE test tubedl 21 37°C] wate bathFol A 5
B2 a3 & 2549 1S 7Heta 42143 &%
slo] Hbg Aoz 3tFTh 6083 WHEAINF
alcohol : aceton(1:1) 20m¢E 7}ste] W& FA A7
3L test tubed) A& 50mee] Azt flaskoll &4 1%
phenolphthaleing | A|2fo.2 3o 0.05N NaOH=Z
AA3tA . Blank: enulsion®} buffer & &3
& Aol alcohol : aceton 20m¢E HA 71814 emulsi-
ong FIF} F zEANYS et AR} oA
222 a2 lipase activity2 FEAISFAT

m 2= 9 a1
1. Fgole] A554

o % 7FEAE T HoldS 50g 7 AR 1092
E3ste 4@ S table 19 YEbd No.
1234569 @55 Z+zk %8k 0TCAA w3t
wA wgE ASHYL AR AAE table 29
2o} w)Y 4817 o FRE FHol9 F4& {U
o=z g 4 YA NO. 1, No. 4 2 No. 6& &
23 AL A9 ¥AE FAIAL UHAE 9
Lo 29 xAE YA AT

33 oo ¥HE FFole WAE EAR Z
# No. 1, No. 3¢ AZ3 A& ¢A&FE =2 &
A No. 28 HFF AL 2% FYAME No.
4, No. 5 2 NO. 69 A% Izt 43 ¢1E3
9 2838 A =2 F Aoy AXHTF =

F A4 /9 vdde =2 F Ul

o2 g A&54E Shin 5(19%0)°] A7F FH
i AEFY FFolT e HFd wF4d
P Al A9 IX e S B

2. #F9 AA

A&AFo| 48 FPo| #F RS {38t
A7E Aol ol %o #& HFTT F 30CeA
120A17F ¥ F3tE A pH, NH-N, TMA, protease act-
ivity 2 lipase activityS ZAFstch Fig 2 W&
Zo] paslE veld Roz 7MdAHEeE § Ho
2159 pHe 6.28904 wjgAIzte] Aol whet
No. 12 AZ% AL WY 2AMAA = XA 38 F
7bsttiz 2 o) % ZAaste AL B No. 28
HES A WALy Aol gt AL St
shed 12047l = pH 7.0 YER 2T No. 3, No.
4 2 No. 62 HET AL wlF T2ANAAA A%
723549 5.0, 5.4 2 558 Yeld oy 96413 ©]
Fole A pi7t F71ske 2%S UEioh

Kumimoto 5(1989)2] d-7ZAx}ol| o3t AHolg
Lol Asp. oryzae(IFO. 42028 E3te] 28TA
24X ¥R S ) pHE 5.70] A3 36417t = 5.8
o|g o} 60A1te] Foll = pHl 7.82 F43] F7HAH
I B v 9lo] B ATl ti Aold Hol
o} o] 3 patol s FFoldF9 T/ Y
Z YA 549 W3 2 7#F7 2vldte 4F
a0 FAS BE Aol AZHU.

Table 32 #F FFE v FA|Ztol| wel NH-N9
Wsle Jehd Aotk AA T BT w)FAte]
Aol wa NH-NO %2 F71sln glew wj%

Table 2. Cultural characteristics of molded sardine meal inoculated with Asper-
gillus spp. cultured for 48hrs at 30 °C

Aspergillus Sporulation Color of Odor and

Spp. time(hrs) spores flavor
No. 1 48 Black Weak alcoholic
No. 2 48 Yellowish brown Weak acidic and earthy
No. 3 48 Alcoholic
No. 4 48 Balck Weak alcoholic and meaty
No. 5 48 Yellowish brown ”
No. 6 48 Black % /
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Cultivation time(hrs)

“koji” prepared with Aspergillus spp.
during cultivation at 30°C
No. 1 : Asp. awamori(O), No. 2 : Asp. guercinus(@),
No. 3 : Asp. niger(4), No. 4 : Asp. oryzae(4)
No. 5 : Asp. oryzae([]), No. 6 : Asp. sojae(l).

A7t o] ZRE F&HI FUIE A4S Holu
Qi 2 o] Fol= F7HEo] futst

RS FFEE vuwsid No. 18 HE3
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o] ujF 4827t = 248mg%, WY 9641 Ztol =
380mg% = YERG YA gFEdE EalolE B
Ak

E3] No. 49 No. 69 #F+ th& #5o ]3|
NH-Ne| A4 ko] @ol vl 48A13}el= 580mg%,
592mg % 3L 96A1 7t Z+2t 673mg%, 693mg% =
Ueht No. 19] #5& Al¢stae o #5ol

Fig 3. Changes of trimethylamine in the molded
sardine meal “koji ” prepared with Aspergillus
SPP- during cultivation at 30°C

No. 1 : Asp. awamori(O), No. 2 : Asp. guercinus(@®),
No. 3 : Asp. niger(2), No. 4 : Asp. oryzae(#)
No. 5 : Asp. oryzae([[]), No. 6 : Asp. sojae(l).

3] Y uj ATl QoA 27~116mg% A=) E
FEL Byt

o|g}zto] FF2o FFHol uhe} o F49] NH-NEJ
Aol Tt AL ojFuM A S Riste 5Eol
7Y F7d wet 77 g2 giEez AR
Atk

Fig. 3& %% TMAS W3ls Yeld Zlo|t
SRl #S AFs7] A FojE&e TMAYS
4.90mg% Ao, FFolHe HET F 96AIA

Table 3. NH=N contents of molded sardine meal “koji” prepared with Asp. spp during cultiva-

tion at 30°C

Aspergillus Cultivation time(hrs)
Spp. 0 24 48 72 96 120
No. 1 48.5 124 248 350 380 392
No. 2 485 267 487 553 594 612
No. 3 48,5 150 316 550 604 625
No. 4 48,5 294 580 643 673 683
No. 5 48,5 243 476 574 613 625
No. 6 48,5 303 592 669 693 T12
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Fig 4. Changesin protease activity of the molded
sardine meal “koji” prepared with Asp. spp.
during cultivation at 30°C

No. 1: Asp. awamori(QO), No. 2 : Asp. guercinus(@),
No. 3: Asp. niger(&), No. 4 : Asp. oryzae(4)
No. 5 : Asp. oryzae([]), No. 6 : Asp. sojae(lH).
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Fig 5. Changesin lipase activity of the molded
sardine meal “koji“ prepared with Asp. spp.
during cultivationat30°C

No. 1 : Asp. awamori(O), No. 2 : Asp. guercinus(@®),
No. 3 : Asp. niger(4), No. 4 : Asp. oryzae(4)
No. 5 : Asp. oryzae([]), No. 6 : Asp. sojae(l).
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Fig 6. Effectsof moisture contents on the protease
activity of the molded sardine meal “koji”

cultivated for 72hrs at 30.

No. 4 : Asp. oyrzae( () ), No. 6 : Asp. sojae( (@ )
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of the molded sardine meal “koji“ cultivated for
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No. 4 : Asp. oryzae( @ ), No.6 : Asp. sojae( )
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Fig 9. Effectsof starchon the protease and lipase
activity of the molded sardine meal “koji”
cultivated for72hrsat30°C

No.4 : Asp.oryzae( () ), No.6 : Asp. sojae( @ )
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Fig 10. Effects oftemperature on the protease and
lipase activity of the molded sardine meal “koji ”

cultivated for 72hrs at various temperature.
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Fig 11. Effectsof pH stability on the protease activity
of the molded sardine meal “koji“ cultivated with

Asp. oryzae, and sojae for 72hrs at 35 C

No. 4 : Asp. oryzae( (J ), No. 6 : Asp. sojae( ®)
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Fig 12. Thermal stability of the protease activity of
the molded sardine meal “koji” cultivated with Asp.
oryzae, and sojae for72hrsat 35°C

No. 4 : Asp. oryzae( () ), No.6: Asp.sojae( @ )
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