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oS

Aol & 7|AE AF

oL

LipaseZX4 ¥ 2|3 %

4 5 =
SR L AT

.M £

A3 £HLEE st AL D ARS
iAo olg(£ T 1986), 1HEe o X9 g
Z= 5 1988) % 7h2d] o7 WY (A F 1990)F
thergt 3-8 HRjol T AUt 7] FR=ER A
I, 7 5(1990)2 Aspergillus®s FHo]E o]&
3t o] &g 7|A2E M2 FHo 2ox AF
Ao AzxHZF “Koji"o] 447 547 AT
& A AR AzzdE ¥ v U 2
gt “Koji"e] #4F #4F 7129 2= pH
o] ®z}ol] mE lipase activity 2] 3t it
AE7Z} A=A Zoo £ dFdME HojgE
dzd “Koj”el 71EHAol Mmd $4yd
Aspergillus oryzaeE o] 43t “Koji"& #|Zs}n
oo Z BE F&£3% 2F2NZE lipase] pH ¥
Loz 2AST Ade) AR B Awa =
4e BAsd BE S4%E AR AZA
“Koji"el #7b7k AQAR Blxe Qe A
37] 9 71228 E TR 95l BAEE
Fe3tn 1 ZAE B3ste vlo|o).

2. A% 2
2.1 A =

£ Ao AF-3F Holjz], (Sardinops melanosti-
cta, A F : 52.4g, FEAF : 17.5cm)= 1993
d 69 =HIFAAIZANAN FUs] —45C F
Z1of st F1 Ao AL83HATh

22 4 F

Al B(Z 5 1990), Aspergillus%g o] 434
Aolglg 71228 “Koji"AlZA|gollA vlur ¢
T8 Aoz yehd Aspergillus oryzae(KFCC.
32343) = I=F T HE AN Eddo} ol E 7]
A2F KojiAlZE A ¥4 FF2 AHS3t

2.3 kojie] A=

ME(Z T 1990)¢ 54T Loz A=z
. & si5E Hojgl& §#M= choppero] o ¥
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Raw Sardine

Chopping
Heating
(90°C, 30min)

Pressing

Adding the starch

Sterilization
(121°C, 15min)

Cooling

Inoculation

Cultivation
(35°C, 72hr)

Drying

Molded sarine meal

Fig. 1 Preparation procedure of molded
sardine meal “koji”

T oid F 90°CollA 3087 7FA% o 4F
st &3 ALg EeAA 3ot

JZ+% HolglS 50g7 S54AR 10gE 7Y
3HA £33 & 27 15emE = petri-disho]] ¥
120CollM 15837 2Aad o Wdzste] o7
Asp.oryzaed2 0.2g AZs1 35CoA 72412k
st Kojig Az3Ach AxFHL Figls
Zt}.

2.4 Lipase?] & ¥ #4929 54

Yamada$(1962)3 Kunimoto5(1989)2] ¥t

Hol wet ARt & Aol koji 5g& FF
T 15mIZ2A 183 23T F 183 343t
o] =z+g 53] ¥HE3 & 5ColA 6000xg, 15&
ZF AR s 4FAE zEAR Y

712 28B4 53k 5ml(2% 2] polyvi-
nyl alcohol€<9] 75mle} olives 25mlE Eg3H
F YzZgEel 1083 f3AzIRA )2 pHE
g eFd 4mlE AlPde] Wi 37TCelM 52
Q% T 2F5A4AN ImlE 7etn 443 £
gted wgAEHo 2 It dF2E=oA 60+%
ZF ¥F2-A|71% alcohol-acetone(1 : 1) 20mlE 7}
lo] HFeS =2 A|7]1 1% phenolphthaleing
2 A ko2 sted 0.0IN NaOH=Z A3ttt

Blank= #-3} 3} ¢+&8&9%0) alcohol-acetone
20mlE A A 78t f3tE g F 2a49E
7ht HAsHen & 53E IWE lipase
g4d=2 FASA.

2.5 A A9 £9

AHolgl712 =Ze A9 Bligh and Dyer®s
(1959) 02 &3 AL HB(ZF, 1994)%
Zo] Juaneda and Rocquelin] ¥ (1985)9] uw}

F4AA(NL)Z} A F(PL) & #3833t

2.6 A9 class® A4

F4742d 4 AR classzA 9] 42 Obs-
hima and Ackman<¢] = (1991)9] =g+ TLC/
F.D analyzer(latron Laboratory Inc., Tokyo,
Japan)& o]&3te] #4313t

S 23 st #A43sl" rodelA Micro-
caps(Drummond scientific Co., USA)Z ©]&3}
o NL2 %% 9 20mg/ml, PL& 100mg/ml=
ZAY Ao E22¥EF €9 1uls spotting
3tact. NLEA2 7§88 n-hexane, diethyl
ether, formic acid(97 : 3 : 1, v/v/v)E AN A7t
358, PLL 1aA7] ful= acetoneoz 202,
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2214 7| Lul= chloroform, methanol, water(65
1354 v/v/v)E 4583 AstA.

A7) F 110ColAM 287 7HEstd &oiE A A
st A3t

FFEAL 20mg/mle] FEE BHoz 3x
16, 8, 4, 2mg/ml2 Z}Zt Mt AFIFHE
Bstel Asido.

2.7 A upxl 24

EFA4, F4AE 2 QAEY APd =42 A
B(Z T, 1994)9 FL3A A.0.CS FH(AO.

=}
C.S official Method Ce 1b-89, 1991)¢)] uwlz} &
Naeich.

3. 23 4 n3
3.1 Lipase¢] pH ¥ &% °|&4

Fig. 2& #Aolgl7]12 2o A2 #H &3¢ a8

10

8 /\

=]

Lipase activity(ml of 0.01N NaOH)

pH

Fig. 2. Effect of pH on lipase activit of the
molded sardine meal “koji” reacted in
buffers for 60min at 37°C
(M) 0.2M acetate buffer,

(®) 0.1 M Tris-HCI buffer
(A) 0.1M NH, OH-NH, CL buffer

299l pHol| W lipase@/4& ZAIR 222 7}
T Ee B4E Jehis W9 pH 7-89) 89
91 pH 5.00]38} EE= 9.00]40] =HH o] F
A3 Zade A By g3¥o| spEEe
pH 9l 7—8& o] polyvinyl alcohol®}
olivef3ld g 7|42 UL wo] ZSoly @FF
(1972) & lipase activityZHH 1} A}23= buff-
er§dof e} ohi 4old A7t g 5 Ut
B3 vt floh Fig. 3¢ Yehd 250 i@ 4

=2 ~ Lo

0

W

Lipase activity(ml of 0.01N NaOH)
N e

-

o

n
o

25 30 35 40 45 50

Temperature(tc)

Fig. 3. Effect of temperaure on lipase sctivity
of the molded sardine meal “koji” re-
acted for 60min at pH 8.0

FE A7) {8l 2= ¥9E 20T-50C,
pH 8.09|A 60&3t ¥Hg-A1Z1 Zz} HA ¥hg &
EE 40C HZolgen 40-45°Ce H7b 20-
30Ce w2zt 840 A Uetgt. ol
Iwais(1974), Nagaoka$(1973)¢] B 1% Rhi
zopus delamar, Mucor lipolyticus A FZ3 |i-
pase®] HALxQl 37°C Huj:= ozt &4 Jehd
Ao g FAH1, 3(1988)= Milk lipaseo] 37
25+ 30T 2% v gloy FHogr|d =
279 lipase@A-& olHtt o7t =AILbebuith
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Lipaseo] ¥42=+ lipased] TE(ETEY £
TRE)Y ARG AMEE= 7|Ed WEAE
th4 Ajol7t & A& AL ET-

Fig4 = buffer €4 ¢ pH®E 2 Yamade%

120

8

80

40

Residual activity(%)

20

Fig. 4. Effect of pH on stability of lipase of the
molded sardine meal “koji”. Crude en-
zyme solutions in buffers shown below
were incubated at 37°C for 1lhr after in-
cubation, pH of the enzyme solution was
adjusted to pH 8.0.

Buffers : 0.025M acetate buffer(pH 3.0-6.0),

0.025M Tris-Hcl buffer(pH 7.0-9.0),
0.025M NH,OH-NH,CI(pH 7.0-9.0),

(1962)3} kunimotod (1989)2] o) u}z} yh
44171 ¥ pHE 8.002 thA] A8l pHel o}
2 lipase@4<] TEEE YepAZlolth. pH 6-9
o] Helells 90% ©lde] #Ado] EA3IE L pH
59 pH 109]M+= &2 80% <} 63% H=& e}
Bon pH 394&= 50% B= Froll ESA &
otttk AHojglz]Zd Z e # 9] lipasex= Nagaokas
(1973) 0] B3+ Mucor lipolyticus S0l - F
%% lipase®] pH 3-10 A}ole] ek@Ado] 80% o]
golgttn & A7 Ao vla tha pH Ao

gojZicky Azt

Figbs Z2a49& 0-60Ce HS=Z pH 8.09
A 142 HE@ Fo lipase@4 o] HEGE e}
dAeltt. 7MdLE7t Eobd wet a4
lipaseHE &S MA3] ZA3itrt 40CT7RE ¥
17 FAFHQA FFE ooyt 50C o)l HHE
g24o] Ao 4gstAnt. o3 PP Nagaoka
5(1973) 2 Kunimoto$(1989)2] d+ZAjelx
FrAbe Aol

120

Residual activity(%)
g 8 8

H
o

n
o

0 10 20 30 40
Temperature (¢)

50 60

Fig. 5. Effect of temperature on stability of li-
pase of the molded sardine meal “koji”.
Crude enzyme solution in 0.1 M Na-
phosphate buffer(pH 8.0) were incubat-

ed for 1hr at various temperature.

3.2 z1A 9] classZA

Folg]7|1d ZeA 2 RE F&% NL € PLe
A A A& Table 13} o}l NLo| ZFe X3
20.78g/100g% 15.33g/100g(F 73.8%), ¥
FoxAe] =AL NL9 A= triglyceride
(TG)7} 53.4%, free fatty acid(FFA)7} 28.1%
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Table 1. Lipid class compositions of non-polar lipid

and phospholipid of molded sardine meal “koji”.

(g/100g)

| Non polar lipid® | Phospholipid®™* |Totsl lipid
TG 8.19(53.4%) | PE 1.78(32.7%)
FFA 4.30(28.1%) | PI1.39(25.5%)
ST 1.10(7.2%) | PC 1.37(25.1%)
DG 1.03(67%) | LPC 0.40(7.3%)
SE 0.71(46%) | PS0.32(5.9%)
SPM 0.19(35%)

Total 15.33(100.0%) | 5.45(100.0%) | 20.78

* TG, triglyceride;FFA, free fatty acid;ST,
sterol ; DG, diglyceride SE, sterol ester

% % PE, phosphatidylethanolamine;PI, pophati-
dylinositol; PC, phosphatidylcholine; LPC, lyso
-phosphatidylcholine; PS, phosphatidylserine;

SPM, sphingomyeline

2 A9 81.5%E =A™ sterol(ST),
diglyceride(DG) & sterol-ester(SE)7} 2z} 7.2
%, 6.7% % 4.6% B= FHE AT

3.3 kA 24

Table 2= Aolg] zox FAA, FAHAxA
A2 Fe] At 24E ZARRE Aol F84
Hhake 16:0, 22:6, 18:1n-9, 18:2n-6 %
20 : 50]93 TL9 79 saturated fatty acidz}
32.39%, monoenoic acide 29.86%, 181
polyenoic acide= 37.75% 2 JEg NLeo| 34
zg=uael 1610, 181 1n-9, 18 : 2n-6, 20 :
5 @ 22:60] A AHHake] 62.62% F TLe
8|3} saturated fatty acide 9FzF Bel &6 HY
11 monoenoic acid®} polyenoic acide 2zt A A

A

Table 2. Fatty acid content of molded sardine meal “koji”

(area %)

HEL? Fatty acid TL NL PL

14.00 14:0 3.23 4.54 2.86
14.51 15:0 iso 0.15 0.14 0.11
14.67 15:0 anteiso 0.09 0.07 0.01
15.00 15:0 0.57 0.51 0.45
15.50 16:0 iso 0.13 0.08 =
16.00 16:0 21.14 21.42 21.00
16.29 16:1n-7 7.52 — =
16.41 16:1n-5 0.22 0.21 0.20
16.50 17:0 iso 0.42 0.42 0.38
16.68 17:0 anteiso 0.12 0.11 0.10
16.90 16:2n-4 0.66 0.67 0.37
17.00 17:0 0.9 0.96 1.09
17.19 16:3n-4 0.45 0.46 0.26
17.30 16:3n-3 0.47 0.47 0.40
17.49 17:2n-8 0.16 0.17 0.09
17.58 16:4n-3 0.28 0.27 0.19
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ECL** Fatty acid TL NL PL

17.67 16:4n-1 0.67 0.59 1.01
18.00 18:0 4.53 4.57 517
18.21 18:1n-9 11.65 11.95 9.14
18.28 18:1n-7 2,79 2.79 2.92
18.40 18:1n-5 1.56 0.20 0.11
18.68 18:2n-6 9.35 9.96 8.31
18.88 18:2n-4 0.22 0.23 0.16
18.97 18:3n-6 0.19 0.17 0.10
19.00 19:0 0.15 0.16 0.14
19.14 19:1+18:3n—4 0.04 0.16 0.12
19.30 18:3n—3 0.86 0.93 0.59
19.60 18:4n—3 12T 1.19 0.71
19.67 18:4n—1 0.05 0.05 =
19.92 20:0 0.71 Q.77 0.48
20.17 20:1n—9 1.81 2.01 1.06
20.23 20:1n—7 0.22 0.25 0.11
20.61 20:2n—6 0.17 0.18 0.14
20.89 20:3n—6 0.09 0.12 0.08
21:12 20:4n—6 1.08 1.15 1:12
21.27 20:3n—3 0.07 0.07 =
21.52 20:4n—3 0.32 0.34 0.27
2177 20:5n—3 6.96 6.51 7.07
22.00 22:0 0.18 0.22 0.28
22.08 22 1n—11 2.75 3.25 1.20
2217 22:1n—9 0.28 027 0.08
22.27 22:2(A5,7NMID) 0.14 0.15 0.16
22.76 21:5n—3 0.80 0.33 0.23
23.10 22:3n—3 0.22 0.37 0.31
23.88 22:5n—3 0.04 0.05 0.10
24.10 22:6n—3 13.07 12.78 24.34
24.14 24:1n—9 0.89 0.15 1.67
24.20 24:1n—7 0.12 = 0.24
Saturated 32.39 33.97 32.07
Monoenoic 29.86 28.51 21.62
Polyenoic 37.75 37.52 46.31
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23 PLO 7ZA9E 22:60] 24.34% =2 7M% B
o] AL I tho] 16:00] 21.00%, 18:
In-97} 9.14%, 18: 2n-6%= 8.31%, 20 : 50] 7.
07% 4t}

Kunimoto5(1989)& #Hojzg] me A e TGe
FFAZ A4t =248 AR 23 60417 i
Fo= TGS #A$ F2o Auhibo] 18:1, 16: 0,
16:1 2 18:297 FFAE= 16:0, 18:1 &
16:12 Zzt 30.9%, 20.6% 2 10.9% I3 ©]
He Fo AuHite] Wzt wFAIte] Aol w)
BA T zte] F7do] USS B I WIEA=
goithe AFEAR} o ZeA wIF A9
Ar3te} Zhergdie AlE AT Fo AR
A dslstx] Fe Aoz Al E

4. 8 ¥

Za4HQ lipased] pH % 2x=oEAF} LA
o F4AA 3 AP 24& TSI Lipase
o] H3d #4& veplle pHe 7-80]9129 pH
5.0 o]dle} 9.0 o]ito] HWE AL FH3F] 74
A, FJHLEE 40CHIZolf. pH & 2=9
wigle] wE FAFRELE ZARHE pH 6-9 WS
o4 90-100%, 40ColA 141zt 7k 2] &
oF 80% 9] FELL HHT 50C oo =HHE
E8L 34 748 50CE 10%, 60CE 3%
o] IAELE BT 3o A 4L FAH4AA
2 triglyceride?} 53.4% fr2]A|uake 28.1% =2
AR F4 =" 815%E AP UxFL
phosphatidylethanole] 32.7% 2 7}% &1 21
t}2o| phosphatidylinositole]  25.5%, pho-
sphatidyl cholineo] 25.1% %1 = 2] lyso-
phosphatidyl-choline, sphingomyeline S% 7.3
%t 3.5% B= TR AN TH FA A
ZF4AAY FQ AWk 16:0, 22:6, 18: In
-9, 18:2n-6 % 20:5 ol UAHe] AL =

22 . 60| A vla] 4T3 =A Jettz
I thgo] 16:0, 18:2n-6 ¥ 20: 52 YeERG
=
FA49 262%3= THEH A& PLY H
2, Z4¢€ BY phosphatidylethanol(PE), ph-
osphatidylinositol(PI) %  phosphatidylcholine
(PCY7} &zt 32.7%, 25.2% 2 25.1% =% Z
PLe] 83.3%& zatAstdx 29o|= lysp-pc
(LPC), phosphaticylserine(PS) % sphingom-
yeline(SPM)E ZtZt 7.3%, 5.9% % 35% = &
ox5lo] gl YukEo 2 free fatty acid(FFA)
= Ad gl HEHA FAY A9 vFoz
EAse ez ¢¥A  Jdey  koizumiF
(1988)& A2x#Fd FFA2] AL Az} F7}
dhe Zog Hugs 1 £ AFAME Folg
714 Ze A& A3Fe] FFAZL ZA&2E w4
TG#o] A A% Ao 2 Hol Uyt 89 A
LA 7A] Bt olz} o] &S 7HE HElsto Az
3 Z oA o] AxFE xH9 7tEairt Ay
I UREE & T AN
T offo] EAFe FAT A AJ(BELE
— 5 1992)PC ¥ PE2] &= Asp.oryzaeol 9]
d dF JhrdsE e oz AzdEd. 8K
(1985)+= ojfdl= LPC7} EA31# &=tz 3
9ot OshismaS (1985, 1991)e %9 o
Z5%°|A LPC7t AZ=HAG L Bt o
B A3z LPC7l A&
Z

+ d
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