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W E.RASBRFEE(Penicillium ea:pansum.)PFS‘SB.Fiﬁﬁ‘ﬁﬂﬁﬁ%%ﬁﬁ, B as b, A RE A
3:32-34C,pH 9.3, BEERKE 40 o/ml, A AR ESBRAFUE S 15 Sml, BLEH ) 50min, #&AA

TR ERT 4.0%,

ERER. 5 A EE Press; M A B, AR, TAAKRSE

hES A TS254.41 SCRRERINED: A
85 ( Pneumatophorus japonicus ), X %8, &R
Kb BRBME A, BIE0 B, 8
Mt FER IR E B 3% 105, PEXKGE #d
X100, ERABREWERENEIRARZ .
BhTHRH&ER, —B7AE9.0% ~28% 1 (Fig
A 80, T AR RN &R B, R 5 VAR, in
EHAMRET, ARS R, BrkaED Hi
MIMEEKR, A—RITaatehfa i Bl HTRER
MR (RER/ARTE)EAEXR 109 UT, XL
b AR PRI AR SRR A R ems 0 8
Rz, M, RSN REE ARSI $EE N3~
4R, ATRASMAGRER, FEGBHES, L
FBRBGAE IR, 1997 FRBWHA¥SE
BT BRE¥EEREFERIDY BT B/ (Penicillium
expansum )PF868 F=4 (B TE A8 A7 B O BA RS 3 K AR
WU TEEY . EEH LDy >5 000 mg/kg AE,
SARARLE, RINMHERFAN) BERESE
MTERIEEN 11.01% (BN 25.92%). ¥R
BEFOREH, ETERERZ N 2%, 8
SRCEER T R AR R AR S s 2R L R 2
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1 #HEERE

1.1 ##8
1.1.1 FEEaE 4.5 ANSRATERER 12 AN
Ba i REE
1.1.2 WiEEERE BERNECFRDRISERE,

1.1.3 #7 RIMEE(PvA), BEENX1750+
50, FEbFEA AR = TRMIE, AR, XRE
SETLFA B Al HoA A, AR, REI—XKZ
BE(AEII R B M) PVA A (A B, BH
AR ;pHY.2 HHER SN EhRE0.2
mol/L HES5 0.2 mol/L MEALPIERES,0.4
mol/L Tk @50, 05 mol/L HE L HHIRAE
W1 g/ dl BYBRIE AR

1.2 A&

1.2.1 WEEMBENE NaOH Mkl B
100 ml ¥R 6 a2 H A4CHEEMN, B 40
S, B BB S.0 ml Al pH 9.2
HEM-EFMBmE 4 0ml RX0.4 mol/L T
AEEEE 0.10ml, BF A#EPMAKILE
W20.0ml, MEEABAPKLIMAREL O ml, 57
BRI ES, 7E(34 £ 0. 2)C KB RE B L 10
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min, TESS A, % B 20 #EAR S BRI AD 4R 10 20. 0
ml #21ERSE, B P HER P S I B e on
2, A 0.05 mol/L EEMMITHERRE, EZ4
WMETBERRF 30 s FRANHE L, IDRHHE0.05
mol/L EFALMIRHER AR (mD) ,
1.2.2 BRIZ mMEbilE LZ0.

WA - 8k - WA R

-} B A
—~BERRERAEA |~ RE--BRK(HLCILA
—~JR LR B A A
)
BB LE R

P& # i — S~ R RE—~ D~ F i~
BKCRABCHILAEAR). (BHX&EREEK AR,

ERE.ER).
‘1.3 (LEHEE

TG 11B ¥EF R #E X F, CS101 - 1AB BB 1
KT R4 (FEB), HHSLL - 2 RIs e B KA & E
#), 18108 MAKEMH X I NERIBH(L
#),BCD - 238 MAF KM R), FEXBEMN
My, DS — 1 BIEGEALHPEHL 8 000~12 000 r/min
(F8), RS BN RRIB MRS SR Y
F{L 48,

: EREWR

2.1 FRAHHOEK EEBHESASEE
ERALR L. BETIEZIME FV. AR
MLESHESESHERNEE,

¥ 1 TEAGERKNEK AR BESKsER
Table ! The body length, hody weight, lipid{on dry basis)and meisture content of chub mackerel In different months

R HK fmm HE/g FhaE/ %

FH/% FAE % T/ %

Month  Body length Body weight Lipid rate Average Moisture content rate Average
Apr. 180230 100 ~120 9.32 9.04 B.98 9.11+0.17 82.23 82.56 B2.29 B2.36+0.13
May 180~250 100 ~120 $.85 10,01 9.57 9.81+0.16 83.11 79.78 B0.56 BD.15+0.27
270320 300~ 350 20.80 2041 21.08 20,76 +0.36 78.02 78.65 78.76 T8.48+0.30
Dec. 180230 80~ 10 27.78 24.39 26.94 26.44+1.09 72.64 72.42 T73.00 72.69+0.21

M1 AR, KB SEBSTEELNR, TER
HE R K BEETRME 12 ANSEKRT S
B,5 AR R IER IS RS, RS
5 A5 4 A&EEE, HEMR.
2.2 WK SRR R A R B R
2.2.1 WEEHSERANRE pE BAFEZEME
FOBPRETE I P A 8 vP R, R R pH T BYRETS,
gRLE?2,

X2 AE pu THENE

Table 2 The relative enzyme activity of alkaline lpase at dif-

ferent pH
pH 5 6 7 8 85 90 93 1¢ 10.5
AT B/ %
Relative 15 o 40 5 63.8 72.4 §1.0 89.6 100 87.9 67.2
ENLYIme

ACtivity

m&E2A 0, pH9. 3 Bﬁ*ﬁm‘ﬁ?ﬁ%%_, pH 8.7
Y5 pH 10.0 AAERIEEIE B 88 % 4,
2.2.2 WiEAEEBREERMG pH MEARRE pH &

MEE L4 V/VIBAE B4 CHKBE 240G
ERE, R LE I,

£3 1B pH BHEEETE 4T TEW 24 h EAEMRTE

Table 3 The relative enzyme activity of enzyme solution at dif-
ferent pH and 4C after 24 h

pH 4 5 & 7 8B 9 10 105
RIS %
Relative enzyme 025 77.6 100 100 100 99.5 95.3

activity

M1 3 AT, REYERRRNTE ol 7~ 10 AR A
$5E, B pH WA, TTRERM T KIEM pH B
MINE, pH 4 BAXNEEEAE.

2.2.3 MATHHAREN®REANRE 427
n#E4,

PERS BHETHEANERE B1XE3A
20 BiEE, 2 KES A 15 HillE, JhetiE 2 A,
MiSAE<3.9%,

2.2.4 MEEBERENEE
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Table 4 The enzyme activity of alkaline lipase determined
T E HWE /m! Alksli consumption BiE/ (wg™ ) HWEAweg ™) EREY
Na. B Sample B Conrrol Enzyme activity Average Dilution times
4T Parallel 1 7.71 5.75 2 460 250
Bs 2 7.55 5.85 7135 2310 250
Sample No. 3 7.55 5.69 234 250
F1T Parallel 1 7.50 5.60 2372 250
#s 2 7.35 5.70 2185 2 268 250
Sample No. 3 7.50 5.70 2247 250
X5 MEREARARMHRMER
Table 5 The effect enzyme concentration on surimi degreasing
ek Jlarml ™Yy o BE AR EFEE No - recavery of protein loss FEH K B Recovery of protein loss
Bach P Mowure  BEER/%  TEAME/% EAR/e  RERAKES  REEx  TEREES
catien Degreasing rate Residue rate Protein Protein loss rate Degreasing rate Residue rate
0 72.72 19.72
I 20 68.78 43.86 11.07 74.90 51.%1 68.91 6.13
30 71.06 53.50 9.17 73.90 56.79 76.22 4.69
40 73.45 63.89 7.12 77.33 39.62 83.21 3.30
40 80.44 71.99 5.44 81.10 51.63 84.96 2.492
I 50 81.62 60.92 7.59 74.04 58.75 81.00 3.69
60 80.47 58.96 7.97 81.84 57.93 £0.69 3.75

#TFRERERE BEARAESFRELTFREIT(TR). Residue rate and protein percentage are both on a dry basis. The same below.

B S TR, A 20 Bl 40 o/ ml, AT REIm, B
BEWRIREE 40 o/ml BiAGEE B R, BIh SR e B B
R R T e, AR B B A A L M AR KB R R
Af 6 5L AE, EH A BT &2k A &L RCOOR' + R”
COOR™RCOOR™ + R"COOR’. FHREAKERR
BRI R SRR F h, MRS K R RE RN B B PR A, 3X
HNRE R LB i B N £ B RN, AT RES

*a

HERPAEYASFREER S/ FREHW
Bez i &N, ER RS FHEH MM, 308
B NTHEFERRRERTHES,

2.2.5 [ pH BRI ARAERRAIMIN Oy T
3 Bk X B 4 P LA S FREY pH, BT pH8. N1 5
pH 9.20 PREHAT LB, BRAR 6,

B pH B BRIRLURAER

Table 6 The effect of different pH of enzyme solution on degreasing

.73 ] vy EB H KT B No - recovery of protein loss FH B EH# % B Recovery of protein loss
%
Bayme 0% T gpease  FEmma/s Bal/e BORAKE% BRSNS TEANE/%
solution Degreasing rate Residue rate Protein Protein loss rate Diegreasing rate  Residue rate
s , 75.21 14.61 7211
Raw marerial
pH8.71 80.95 T0.02 4.38 75.47 62,09 86.74 1.93
pH 2.20 80. 14 76.11 3.49 77.93 54.42 87.68 1.80

¥ e ATBEEL:pH 9. 20 B & Wi b pH
8. TU R B, BoPEAE 25 b 7 A A T AR 4k 52 L 10
Ae R B B4, DR R MR Al L 2 I BE - KR R Lk
M, HEY T et P h IR SRR KR, ATTEHE
PIRIBLEE 4 M
2.2.6 HREAREMNENRE Rifx7 Tk

4 Er i 9 AR P D ¢ R PR A R )R
50 min AH.

2.2.7 AERET, BMiEHRERNREYE #
R HERE T RRE KB, B FE— 5 it fal,
BRI AE S, BR K8,
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Table 7 The effect of different hydrolysis time on lipid residue MZES T, E30C TR h, BRERE;E
rate of surimi BB 35T, W2 30 min AR, fEME | h, MR BEIE
HE Bé ¥ 7 F]/min Hydrolysis time 83.4% ; REFARE 40T /EMH 30 min B, BER
$§;;;$m 1:30 ::0 :29 5%29 :zs 5??9 #59.3%, A1 h MEHEANT 27.8% , B4, %
Residue ratc 6.64 5.68 4.42 4.74 5.21 36C M MIER S, ENBEANBEEREHEERE,
HE32~34C,
3 NEEFEAART, HEAENERERET 2.3 EFENEAEHNREHRENRMLE
Table & The relative enzyme activity of enzyme solution un- SR E R . B HEE=41, Bk S
dergoing different time at different temperature % ﬁmﬁﬁ’i%‘ 0.25%, FABIHN %, BEMT 10T .
M/ mia m BEL/C z;mpmfm - B&E1h B8R 10 min 87 1 K, SHFEG, 8%
5 100 100 100 3 UM 15 min B 1 WK, BIFFAECHBK,
30 100 100 59.3
&0 100 83.4 27.8

®o WESEBAEREES R BERRA LR
Table 8 Comparison on degreasing effect between the enzymolysis and physical chemistry method{ PCM) for surimi degreasing

T R %A E¥E No - recovery of protein loss HE B REEW Recovery of protein loss
o T e FEAEE  BER | BEARKR  BEE  TEAER
Degreasing rate Residue rate Protein Protein loss rate Degreasing rate Residue rate
A Control  75.21 14.61 72.11
B Enzymolysis
pH 8.7 82.95 70,02 . 4.38 75.47 62.0% 86.72 1.94
pH 9.2 80.14 76.11 3.49 77.93 54.42 87.68 1.80
BEPCM  76.32 48.53 7.52 83.20 52.06 73.31 3.90
HEIOALN, EREHEEMA T, BRNEREY T ing technique of small-package frozen chub mackerel and Blue scad
ﬁﬂg$ﬁj‘ﬁa: 4.0%), ﬁifk&gﬁ Eﬁ IE‘ L&ﬂF#EE’ [A]. The Fourth Asian Fisheries Forum|[C], Beljing: China O-

cean Press, 1997, 603 ~ 605.

BEME SRR T £ R AR T LUREARR] 3% WUF, (2] ROBR X0 27H ¥ REFAREIZHEENRSR
HAR, I IRTRAITRA, SRR 247 DL LR R (11K P84, 2001, 25(13:67 - 72.

HWHT, FEBIERERNETE 4. 0% DEERE. (3] BRIR SNE MW RRELHSHFFED] T8
KEFHE, 2001,14(2):7- 11.

3 &g {4) ¥ B WITE NEDR S JGHEENE K B P N AR
£ PF868 Ptk B P BE ME AU B S MR AT, g5[1]. WETR LR B A ZEIR), 1999, 15(1) 85— 89.

[s] ™H¥, 2% W SaElisTZEENE0] f&TE,
ST R, MRS TERICEAOET :

4.0%, EREHKE RS TRPEERANNEX, (6] WE. FEMHEDEGFR]. Tk, 1995, 25(3),
SEIR. e

[1] DAI Zhi-yuan, GU Xiang-yuan, ZHENG Bin. Studies on process-
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Hydrolysis of lipids in chub mackerel surimi using alkaline lipase

WU Han-min', SHEN Lian-ging?, SANG Wei-guo',
DONG Ming-min', HUANG Xiao-chun!, HUANG Guang-rong®
(1.Food Science Institute, Ningbo Universiry, Ningbe 315211, China;

2. Applied Engineering and Technology Institure, Hangzhou 310035, China)

Abstract: Using alkali lipase produced from Penicillium expansum (PF868) as an enzyme source to degrease
surimi of chub mackerel, the optimum degreasing conditions are: temp.32~34'C, pH 9.3, enzyme activity 40
u.ml™!, and the ratio between the surimi mass and the volume of enzyme solution is 1:5 (20 g:100ml), de-
greasing time 30min. The lipid residue rate in the surimi is lower than 4.0% on dry basis.

Key Words: Pericillium expansum PF868; alkaline lipase; enzymic hydrolysis; chub mackrel surimi, lipid

residue rate
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