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‘EIIABIEEAE RREER
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AWIFEEEET HEEE (Loligo edulis) Z/KEHE N BRER/KBEYIC EHENE - H#HE KEHE
BB BILUR R INEESE R RN papain « bromelin ~ protease Type XIV (Streptomyces griseus) ~ protease
Type XXIII (Aspergillus oryzae) FEAEEOBSEREHR  7£37 CTF #0612+ 1824 hr {EH
% o JEEIKERY) - AABEITREKEYZ Trolox HiE/LEE (TEAC) - BIF /) - i%kk DPPH (e,
a-diphanyl -B-picrylhydrazyl) 5 & RESHEETFBRFAL - HEBERHH - L1 0.02% 7Y
protease Type XIV J1TE BB /KEE 18 hr % » TEAC {H#E » HEE 1.14 £0.0l mM - 1 0.02% #Y
papain J{T7k## 12 hr #% - kR DPPH B BERE T EEF SIS BE MR RfE - H » 15BR DPPH
HEEREE TR 80.78 = 0.69% @ TIERIIMER 027 £ 0.01 - EPRVEEHEEEFHD - AEZLIFH
protease Type XIV Bk 12 hr Bl » HiEkE 12.76 £ 0.81% -

RI$ESE - EEEKEY « HHE - MELEE

T

Hij

RIBHERT  EHE/KEYH BB K
HERREANMER G 2% Y - $HREAREHBLER
BHHTEEIREE - FTE R B IS
HIEZEEB (Meisel, 1997) - REBYIRHEE
REREE UGB B AR E » Rok#EE
AT HEMEEE - AT ERERK
W EEAHR - HIRERTE R ES » THES
BYERER - FEE SRS - EFEXKEH
EIKIREY) TS F W R - BRATE R AU
Figh - M REHMIEENRS  FIERRAER
TRIE - Hrh DB SRR RS KR
BIGEIDMEBK R EEE R R - FILAHIE
W LIESHE (neritic squid, Loligo edulis) F¥5s
FEH SR KEEEDE - WHAAEREEE
TR FEREFRIMLIKAE » PR A BThRERRHE: -

“BEEE / BREMILER 2 8, TEL: (02) 2462-2192
ext. 5128; FAX: (02) 2463-1070; E-mail: cO013@mail.
ntou.edu. tw
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FA7 20 om - EEY 600 g ARSERALER LA - HL
HFESUARES - WR-18 °C TERTFHA -

(D) E0E2FER

Papain, Type XIV
(Streptomyces griseus) ¥ Type XXII (Aspergillus

oryzae) BEESigma/NF] -
(=) LB

FRIMEE (potassium ferricyanide) ~ & L8 (ferric
chloride) ~ 7SEHEVUE (hexamine) ~ HifEEH (copper
sulfate) $REE ANFULELT] - EFERH (potassium
persulfate) « Folin-ciocalteus phenol reagent [ E{2RTE
/42a] (E. Merck, Darmstadt, Germany) - 2,2-azono-bis
(3-ethylbenz-thiazoline-6-sulfonic acid) (ABTS) -~ q,

bromelin, protease
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a-Diphenyl-B-picrylhydrazyl (DPPH) -~ tetramethyl
murexide (TMM) B% 5 Sigmaft22/2F] (St. Louis,
MO, USA) -

= BRI
(—) KBMIEEGEZHBER

FEENE SR LN » A A RBE Tk -
FIEY 53 E 8 (Waring blender) H#fTHIH ¢
°C~2~3min) - SREELTEE (4°C ~ 6500 xg
20 min) fff§ EEWEE - FIZKZEMT (4°C~ 24 hr)
LR RS T EREIER S B KSR B E -

(D) BERKERYIEVRHE

IR E HERGENTERR 10 kDa LU/ N+
% RIKBE® PRI RIMA 002%  (wiv) By
papain ~ bromelin ~ protease Type XIV and Type
XXII » §4 37 °C FHEFTAKER » 2RI 0~ 6~ 12~
18~24 hr 8B » /K EEWHY 100 °C FHIZ4 10 min »
B AIES » L) 6,500 xg B0 20 min » UEE E
JE 7K YN R EZ 1% 4 Trolox PIELE & (Trolox
equivalent antioxidant capacity, TEAC) ~ FE o,
a-diphenyl-B-picrylhydrazyl (DPPH) H HZEEE
BIE RESIBEFRE TR -

() FBTEESEMRE

KR FIBE R R R HI/KAEY) » Ll Lowry T3k
(Lowry, 1951) HEfTEEMHEHBZIBERE I
PA4MiEZEH (bovine serum albumin, BSA) {E

(B) MEILEERIESE
1. TEAC &I

ki Miller et al. (1993) J5ik » DASEEARETIR
(1L PBS buffer 12 8.18 g NaCl, 0.27 g KH,PO,,
1.42 g Na,HPO, & 0.15g KCI, pH 7.4)» R4 20 mM
f4Y 2, 2-azono-bis (3-ethylbenz-thiazoline-6-sulfonic
acid)» L= K/KECE 70 mM KS,0 {5 FR{ 16 hr
BeE Fit —3RPELE ABTS'stock solution ([t
stock solution 7EZE I T RITREME 2 K) » SEAIAT

LA PBS buffer $fEZE OD7yunm £ 0.800 + 0.030
nm B 10 pl (1 mg/ml) Sample J0_E 990 pl iRFFEE
iy ABTS stock solution JR-&%8 » B¢ 6 min » LL4Y
JESEREETA 734 nm R+ JIHIEE - EHE [GRIN
B PEGR BOBE — TIROBE) + RIS
PEHIFABOLE ] x 100% » FoRiFEER ABTS B HIERY
B4 - Trolox (6-hydroxy-2, 5, 7, 8-tetramethyl-
chroman-2-carboxylic acid) } Vit E By7ki&sH:AE1L
¥ » LIRFEERE 2~ Trolox fEAHIEIRI S IE T g2
# o HIRSH SRR TEAC EERE (Ul mM
FT) °

2. 75kk DPPH B HEREBUE

{8 Shimada er al. (1992) A » BX 1 ml
(Img/ml) ZEEF/KERY) > fIA 1 ml JREELZ 0.1
mM DPPH (AR ZB%) » ¥R G » 8 30 min 4% -
DASHEREEEH 517 nm T JIHIBOGE - SHEIGR
DRSS ROEE — BRBOLE) + Ringk
EhiZ HERRER LA ] * 100% » FRIERBIES &

3. BRI THE

R4 Oyaizu (1988) ik » B 2 ml (1mg/ml)
ZKEEY) 0 A 2ml 2 02 M BEEEEEER  (pH
6.6) k& 2ml1% ZRIMEE (potassium ferricyanide) »
J2 50 °C 7k 20 min £% - BE LA » FIIA 2 ml
10% trichloroacetic acid ¥ * BN F/@# 2 ml >
A 2 ml EBEF/kE 04 ml 0.1% &AL (ferric
chloride) YSMRIES94] > 1 10 min £% » 7F 700 nm
THHEOLE - SotERSRIERIEE -

4. BEHRETHEES

ffc#8 Shimada er al. (1992) /it » L 1 ml
(Img/ml) 7k > IMA 10 mM hexamine ~ 10 mM
potassium chloride § 3 mM Z copper sulfate [R5
Imb BEMA 0.1 ml ImM Z TMM  (tetramethyl
murexide) > FAEE FME 3 min - A 485 nm H{|H
WA - BOEERERTES SBEE TSR
5 0 DL [1- (BRABOBE - RIIAR i $EHIE RO
&) 1 = 100% * BIA[{SEEERESIE = -
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Soluble protein(mg/mi)

Fig. 1 Change in the soluble
protein content from neritic

squid sarcoplasmic  protein
during treating with 0.02%
different proteases at 37°C.

—&— bromelin

—O— papain

—w— protease type XIV
—&— protease type XX
—&— control

Values are the mean = SEM 0
(n=3), p<0.05.

(7%) #REToHh

EHESBIELL SAS (statistical analysis system)
E#E GLM (general linear model procedure) (SAS,
1988) HXHB{E |0} B4 1T (one-way analysis
of variance) » 1 LIERE S BILHIB (Duncan’s
multiple range test) 7 FRIHMCER - 8
JKHETETE 0.05 -

R

— ~ NRKEGR TR EAREY S’
Hy1L

ENESHE RS MR ER R KEEED
B o FIFRIEEE R KRR K EY) - HaiEtE
HENEERIET 6 hr SN - TR FEE KRR
AVIERA HISEAHIESS (Fig. 1) - #ERIAMER
HESEMMNRE - EEfRRREERKERE
WERBRATERK - MAREERENRER - Sk
HEHEEZEIRERKE - ZH RN FRERR
R RERERG B - E B IR AT EBRAAR IS N
3 AIRERNEARSRIRERIEM - EBTHN
BHENESL  RAGHREKEEEOEME
VAR -

12 18 24
Time(hr)

=~ ESfE/KEE RO E Rk R Z i
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(—) FEEBKFREERRZIZKEDHE
Trolox MEBILES

ABTS Hi K,S,0; RFE®ZE4 ABTS stock
R—HERENEROYE - ¥ 734mm TH
i - FLEALBIBY A & S|t e hg 2
4 REBOBERIL  PISLRIRER Bt - TEAC
ERFHERSDRE (mM) /Y Trolox FrhE
P EILAE ST - B TEAC s - REXHNE
{LRESIALT - Fig. 2 REBER/KAHERER
RS E B /KRR SR B K AR R R R 2 -
Trolox iFILE & (TEACH) ZLb#k - KiREH
R 1 mg/ml BYIEET » Ll bromelin EEFE/K
Y /KRR 18 hr 4% - £ TEAC {E3E 1.02 +
0.03 mM ; ¥’/ papain #& 7k 24 br % » TEAC
B3 1.02 + 0.01 mM - RHMERFRIE L 8%% 5
Llprotease Type XIV EBEFR/KEHE > 18 hr Kf 2
TEACHIZE 1.14 £ 0.01 mM » BEETEE 24
br; #30 protease Type XXIII E%553 @ A7KfE 18
hr $% » HTEAC{EHE 1.09 +£0.01 Mm - &R
MERENEA 224 br 5 BERARFIMEMEER Z B
HI7Kk RS 1424 hr B> TEAC {E 7RSS
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Fig. 2 Comparison in the Trolox equivalent antioxidant capacity (TEAC) of hydrolysates obtained from neritic squid
sarcoplasmic protein that was hydrolyzed with 0.02% different proteases at 37 °C. Vit C: 1000 ppm. Values are the

mean = SEM (n=3), p<0.05.

HAEFRy 0.89 + 0.04 mM - FFLIZRESRKEY IR
BEHE(LHERIK LR » R kR
Dlprotease Type X1V 7kfif 18 hr 2 TEAC {Hix
1= o HL TN /KSR BB R AR Rk R
HILEA 11 MIB 45 & e 7K R RE R RV hL 5 11 1Y
e FR18 hr £% - B EBAR BT TRERIZS - ]
HEHERITTSE L R B K AR R A SRR ) -

(Z) ANREEKEEREIEKER
/BkR DPPH BEBE ZEEN

TS TIEALRIIAR I - HEEHRERER DPPH
H IR TS LYYt §6E ST - DPPHEy
—SEHFYETCREGHE £ 517 nm HHEH
SERIOCIE - B ATIELRET R AER - Bl
HHRAUE FRIREJIRE - R BTk » R LL
FAERMETEHEER DPPH EHEZET
(Brand-Williams et al., 1995)- A FEREREIEE
WEREZ T » (WEHE RIFAVRZME - WeTER
Rl NEE KBRS RILERIT22Ee

FEHIIL V7 R ERER L Bt EaIE REE

H#E KSR ERAREEEDEKE
BEREUK RIS - TEF} DPPH BHHIEZRE
7340 Fig. 3 AR - AKEEEREBER 1 mg/ml B8R
B » UL bromelin /Kfi# 24 hr Z/KEWERR
DPPH HHIEZEESE 73.00 £ 3.20% ; [lpapain
JKiEYIKEE 12 hr o ¥Rk DPPH HHEZRES)E
80.78 £ 0.69% » MR REFT8Z 18 hr ; Llprotease
Type XIV 7KEEIFA7K#E12 hr > &Rk DPPH HH
HZREJTE 7826 £2.32% » MR ELHEIE TRERY
&4 Dlprotease Type XXIII /KEEYIFA 7K 18 hr »
HERDPPHE HEZHEST3E 61.86 = 2.67% » #%HI
MERHRNG LS 5 AR B ARV K BRI Ak R
6 hr» k% DPPH HHEHHEZREJIE 3922 =
0.55% » $ 2ARIG TREHIZS - FILIRBESR/KIEY) $
% B%ERDPPH E HHELRE JTRI/K BRI LR - 484K
SRS EREDR » Llpapain Fll protease Type XIV
7k##12 hr > 1%E% DPPH HHEZRESTEREE - #H
HHEKBSHERBEKEYHESER1ET
KB -
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Fig. 3 Comparison in the scavenging

effect of DPPH radical of
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Fig. 4 Comparison in the reducing power of hydrolysates obtained from neritic squid sarcoplasmic protein that was
hydrolyzed with 0.02% different protease at 37°C. Vit C: 1000 ppm. Values are the mean + SEM (n=3), p<0.05.
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RERD
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(potassium ferricyanide) =+ Fe** JBJE K Fe*' ZEd

FEEHET - TIELTE FSLEE T FFEL Fe'' A RUHERR
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nm FEEIEZEOEE - BOCEEERLER J1 5
(Oyaizu, 1988)- Fig. 4 FRHSHEKGSHEEHER
TR B AR K BRI K % - ELEHE/KIEYIES



62 HI#E - BEE - ERE

50

o
()
T

effect(%)
(98
S

T

2+

20

Chelating Cu

control 0

| EDTA
7

bromelin
R papain

protease XIV
e protease XX
44 control

T TTeTe%e
9.0.0°07¢
90000
1909%%%)
J
KRR
0,00
% %%

R

35

1%

3 [
9% 5

%
&

K
X

Q
e
(XXX
X X2
'.’.

5
K
K
[$

RS
ha%a%

e

(K&
EXX
X

<
"ot

%
‘0

R
K

12 18 24

Time(hr)

Fig. 5 Comparison in the chelating Cu?* effect of hydrolysates obtained from neritic squid sarcoplasmic protein that
was hydrolyzed with 0.02% different at 37°C. Vit C: 1000 ppm. Values are the mean = SEM (n=3), p<0.05.

BRI E - BRETR 1 mg/ml BRET -
LA bromelin BESZ/KEEVIR/KE 18 hr» BIF JJEGE
0.16 + 0.01 ; DA papain BESR/KEEVIFA/KEE 12 hr
BIFJMEE 027 + 0.01 - REFS TRESS DL
protease Type XIV EESR/KFFEVIFA/KEE12 hr + 3BT
{E3E 0.25 + 0.01 » 87 papain &84 ; DL protease
Type XXIII BER/KEEVIA7KEE 24 hr SBFJMEIR
# 0.13 + 0.01 5 AR M IHHAIBER K BRI K i
6 hr SRR IR 2HNIEE - HER 0.14 £
0.01 - HUAXEESKEEYS » BEER IR/
LR - R TRES » LA papain 7K 12 hr
F protease Type XIV/Kf# 12 hr SEIF S1gxfE » B
W G R = R HEER T g hEaE
KRR R T In - ToE B R -

(0 AREEKEEREIEIKEIR
ESIREFZEED

Enbigr Rt - SBBET RN - S
T BHdmiEE LR L - BOERER S Bk
THEEER - FREMEIEERSERRIE - Fig. 5
SURHBEE/RSHEEREE - BARBEREAFR
kg - HEEKBYINBESHETREIZE

8o EEI 7Y 1 mg/ml AYIEETF » L bromelin
BER/KIEVI/KIE 24 hr  BESSHBETHES1ET.73 £
0.65% ; L\ papain BESR/KEEVI/KIE 12 hr » 25
BEFREJT:E 8.17 £ 0.15% ; [l protease Type XIV
BESUKIEYIIN/KAF12 hr » ZE S SARETRE S J53%12.76 +
0.81% * MK EEIE TS ; Llprotease Type
XX BERKEYIN /KR 24 he - B G EREETAE
1275 £ 0.27% 5 SR BHRAHAT K EEYIRO K AR 12
hr ZEGEBETRETE 11.03 £ 1.44% RIRKFAE
F 24 hr - HLARBER /KR i L2 SRt T 68
JIRIK R EL S - AT AT AG SRR - DL
protease Type XIV EEFHE/Kf#E 12 hr - protease Type
XXIII BERKfE 24 br FO¥E R KEYIK
12 hr - ZEEHBETFRIRRRE - =B MWK
FEEZR  HBHEME BRSNS
REJTEESE -
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— ~ PRI ARG B B = B
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HEHERAKERrEME - BERERISHT » K
B 5hr ATAMEROERERS  MRMET
REMZEL: - T (2002) DIBESR KR EENTBIRE
EH  HERERTENESESEGRKER
RN e A R 8% - HERITTRE R e RK R
B S 0 i N T R O e R TR i B R
B A TR SEE A TES - F
FAVURE SR /K R SRR B IR K ) - Honis it
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W e RIEEEL -
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FUbsRFE

B (2003) FIIFALBHB (KRB E P REBENN S
= KK TEAC {HBtG LF - SB-LRREHAEERS
M&A TRBPES @ MERNNAREEL &
ER RN RN TEAC HiLAEWIMAIER
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BEHE AR TRAEEHE - RATRERR
HEHE/KBMHED - FIAVUEER /KRR R
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YiR18 hr $&H TEAC EHA FREHEESL - il
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Studies on Antioxidative Activity of Hydrolysates from Neritic Squid
(Loligo edulis) Sarcoplasmic Protein

Yan-Jun Hu', Huey-Jine Chai' and Ching-Yu Tsao*

'Seafood Technology Division, Fisheries Research Institute

*Department of Food Science, National Taiwan Ocean Univerity

ABSTRACT

The objectives of this research was to study the functional activity peptides from neritic squid (Loligo edulis)
sarcoplasmic protein hydrolysate. The neritic squid sarcoplasmic protein was hydrolyzed with papain, bromelin,
protease Type XIV, protease Type XXIII at 37 °C for 0, 6, 12, 18, 24 hr and companied with the control group.
The antioxidative activities of protein hydrolysates were measured by four methods inculding the Trolox
equivalent antioxidant capacity, scavenging effect of DPPH (a, a-diphanyl-B-picrylhydrazyl) radical, reducing
power and chelating Cu®" effect. The hydrolysate obtained by treating with 0.02% protease Type XIV for 18 hr,
showed the better Trolox equivalent antioxidant capacity (value = 1.14 + 0.01mM) than others . As treating with
0.02% papain for 12 hr, the scavenging effect of DPPH radical and reducing power reached the higher value,
80.78 + 0.69% and 0.27 + 0.01 respectively, than others conditions. The highest values of chelating Cu®" effect,
12.76 + 0.81% was obtained by treating with 0.02% protease Type XIV for 12 hr.

Key words: protein hydrolysate, neritic squid, Loligo edulis, antioxidative activities
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