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Abstract: The squid viscera were hydrolyzed via autolysis to produce squid viscera autolysates (SVAs). The protein yield,
soluble nitrogen content, free amino acid content and degree of hydrolysis (DH) of SVAs were assayed. Moreover, the total
amino acid composition of SVAs was evaluated to determine their nutritional value. The in vitro antioxidant activity was
also determined. Results showed the protein yield, soluble nitrogen content, free amino acid concentration and degree of
hydrolysis of SVAs were (53.89 + 1.17)%, (78.47 £+ 1.16)%, (0.22 + 0.03) mg/mL and (14.73 £ 2.02)%, respectively. The
essential amino acid content of SVAs was 37.03%. Furthermore, the content of taste-active amino acids including aspartic
acid, glutamic acid, alanine and glycine was 42.40%. According to the amino acid score pattern recommended by the
FAO/WHO and the amino acid pattern of whole egg proteins, SVAs can be seen as a good source of rich proteins and
reasonable amino acid components. SVAs displayed in vitro strong antioxidant activity with ICs, values for scavenging
1,1-diphenyl-2-picrylhydrazyl (DPPH) free radicals and hydroxyl radicals of 0.24 and 0.74 mg/mL, respectively. In addition,
SV As showed stronger reducing power compared with the same concentration of L-carnosine.
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HABSEY, XEABEE E AL TR KA &
wE (BEERD BOMNER, EREA AR AYENT
R FRUME R KA. Klomklao®5 ™ F] 44 22 fid a1 Py
SRR AN A SR N, AREA R, &5
FR2H R E & KR AR 2l A 40 B9
V8 I 1) %5 H A AR AN AL R 9 1 V89 Samaranayaka 6™
R TE B VAV ] £ 1R T VR 1 PR KRR LG A I 2 1
(AR G PR ) 75 20K BRI T 58
1 E HIETERRAE 1. S INANERG T EM LR, BIEE
FRAAG, T HL AR 2 A B P [F KA R T D e B R
ARV A B, it BLR Y B BOR 1) 4 2 F K A
BTN RS FEHT B A IE B 2 Ak
fih b, ASLEE LLIRAS BB M I B (squid viscera
autolysates, SVAs) NEFF X4, 81 H EH M K #
RO, DK=Y B, HBE R4 LY
5 P A 2040 (Food and Agriculture Organization of the
United Nations/World Health Organization, FAO/WHO)
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1 ME5EHE
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bR FEEt 8 (Todarodes pacificus) W AEHHILE
FHIRF & db A PR A w2t

1,1- 2R FE-2- = R FE Bk (1,1-diphenyl-2-picryl-
hydrazil, DPPH) . L-JILik g RHr T o554 R
ATl FEARERGE Y E = b4t

TM-767 84Nl il i B2 AR A A
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22BN EE R ERI AR A A
LGI-10B LA R TR I e bl 25 A 48 & & A TR
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1.3 ik
1.3.1 SVAs[H] %

IR T A b S S B B £ N I, UK AR AR B 5B (]
WEE, FLOoBERME—EMEaR, k., iim
W, RENE R ASR R ED, BEtan
I ZE K PR 22 R T M & W, 985 I M IR 4%
3R (1~2kg/88) , —20 CHM T %M, %M.

W LR B R f0 N IEFE SRS K PP 25 1 AR R, DRI
B, HEUGTENLEGRE, N GE A N R R Rk R4
I EL B0 N AR AR FRZE 1K, RS ST, FH12 mol/LiY
NaOH IR A FWEpH 7.0, SRJF50 CRIBIK AR
90 min, 100 ‘CHNHCKEF1I0 min, i ACK H &3 B bR A
HAEZEE, 8000 r/min.{>15 min, E LEWR, BN
SVAs (squid viscera autolysates, SVAs) , 4334, —20°C
U, &H.

132 EE SN E

SR L EG 2 RN R 48 A UE 2 SVAs H ) 25 19

SR, RIEAR (D HEEAFRRIE.
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1.3.6 SRR B BT

SVASZ FLZF A R T1R 5, #REL10.4 mg SVAsA 5T
Ry, 15 mL 6 mol/LIGHCIHEMR, RIGHER SR T
110 “C/KfiE 22 h, A H, ¥ 225 mLAERRKY, E%.
1 mL SVASTESS C4&M4F FEAWRT, M1 mLZEH
KEW, BT, RE3WR. ®EMImLEE 7K (&
0.02 mol/L HCD) Fe4r#ifi#, 18%5), 0.45 pmIEfEityE, H
JEMR20 nLH 2SR H 20 M AGEAT 10 2 b
1.3.7  SVASHIE FREEN

S SCHR[12]F FAO/WHOTE 19734 it i@ i3 i) & L R
PF O b AR RN 4 309 B R R I =SSR, R A (St
2 1¥4r (amino acid score, AAS) . 1L%:3¥4 (chemical
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4) ~ (6) ,
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FAO/WHOPE/ it FI R AR A 1t/ (mgfg pro)
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1.3.8  MRAMIUEALRE ) B E

Y SVASA R Tk, RSB TKEM, 1934 F R
BT (0.0~2.0 mg/mL) , 4>5%I%FHDPPH [ i
FIERRE . B H HREERRERIE R 1K 55 5T SVAs I 44
PUAAEE YD, L-WURFIPUR AR (VC) Xt RS
1.3.8.1  DPPHH %R AE S A9 E

ZHSCHR[13] D7 vk 4T, 1.5 mL AR I RE 5
51.5 mLI/KAEERA, IMA375 pLJfi & 5 $0°50.02%
(JDPPH Z WL, WeimiR &%), L& PR E
60 min, PAJC/KZBEZE, W2 TES 17 nmi K Ab ik
e, WA (7 tHHEDPPH [ HIEERR 2.

Ay — (A= Agr)
Ay

s Ay W SRR 25 3 1 K ARE R i g B
BAE G AR RS s Au e NSRRI TG K AR
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SRESLTESTT nmi K AL ISR

DPPH H &35 5%/ % = X100 (7)

1.3.82 R HEMEEERRE I E
ARYESCER[131H) 7 VAR &2, #4$1.0 mL 0.75 mmol/L
A R IEM, 2.0 mL pH 7.48EFR Eh 2 i A1 1.0 mL
0.75 mmol/L FeSO &R A, MA1.0 mLAFIIFE
A ZUR ), MR R F0N0.12% ) H,0, 1.0 mL,
37 C4MF /K60 min, FHZTRAKRE, WERE 7L
536 nmiE KAWL EE, MR A (8) iHEHRE HEE
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FEH H T R A% = -% 100 )

EE|
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AR SCHR[ 149 1 J7 3%, B1.0 mLAF I FE 5
1.0 mL pH 6.6% & #h 2% i f1 1.0 mL Jii & 4 #01 % £k
FACHE IR A, 50 C/KIE20 min, SRJGHAKAEH,
IIAN1.0 mL FED$10% =R ZRER, REGRES,
3000 r/minf 0210 min, B E3EH2 mL & H, A
2 mLZ&13/K #10.8 mLJfi & 73 £00.1% = & L8k, ik
4, FE&MTE 10 min, AHF RN % SRR
ZMRAARE RS R, WE R 700 nmi K Ak 1R
FE o ARG BE R e IR R B8 7, WROR B R R OR
5 RE TR .
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2 ER55H

2.1 SVAS/KMBERCR IR

SVASHIE AJRIRME N (53.89£1.17) %, it
WA f0 ) S H B N VEBE K ARIER, B H50%
L ERE AT MR, HAPhSVAsH RS &L
F| (78.47£1.16) %, KUSVAsEZHIEMEERERA.
PRBEAE TR AR . SVAsTh B B R EIKE N
(0.22+0.03) mg/mL, DHE A (14.73+2.02) %.
DHAE K/NAT J it 85 (A 5 1) K SR A2 2, DHAE B,
Fon K MR I B A R A R Y R Y
18 B 0 T 7E P9 U R R VR BT AT B OK AR,
Ho F KR E N20~70 'C. #l4fipH 3.0~8.0. fx
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J AN T K A B AR 2R AN, 4 R K i Vi Y DHAE
DG, WiNajafianZe" % 5 R F A K& 4 8
ol M B B OR XK B R K R BT M LR A 4E AR
H, HAR &AM KE R DHE S1A89.17%,
H 2 B0 B i 1 7k b P Ak P . K lompong 2!
FHBAE 8 1 B 2.4 LA XU B 1500 LK Al 3 25 2082 N 15
FIHAFMHF P RhK R0, HAHHAK R DPPH H 3%
B fiE J1RIF e 3 Ji P e’ i J5 B 7 it 35 DHAR (1 3 Jn i 4
i, (HHF KBBR8 3% AL A . JTamdarZs ")
T8 T8 A KRR I DHAE I & 2 FRAK AR i LA . R
MBI REME .

2.2 SVASTIERR A 5 Hr

®1 SVASEERARSH

Table 1 acid composition of SVAs
mg/g

SRR R IR SR
REAM (Asp) 16,96 SR (Lew) 18.78
e %* (Thr) 10.01 fis R (Tyr) 3.22
225 R (Ser) 7.69 RN * (Phe) 14.16
HAMF (Gluw)  37.18 g (Lys) 12.74
HaE (Gly) 2661 %8R (His) 4.98
R * (Ala) 15.15 AR (Arg) 14.22
FEEE (Cys) 291 &R (Pro) 13.59
AEFR* (Val) 14.27 DRI S E (EAA) 83.75
FEIF (Met) 430 ERARR SR (DAA) 95.90
iR (Trp) — HAREREE (TAA) 226.17

SLEERT (Ile) 9.40

e STEIERR 5 . BIREEIR ; — BRVESRAF NRHIR, KA.

R 1A H, SVAsHALRG I 17 FPa iR, BRia
FR AN, NPRFT I 75 AR MR A A I i, EAA/TAA
937.03%, FAEBRAK T FAO/WHOHEZEE40%"" . DAA
i TAAN42.40%, FH A ZERPGER (37.18 mg/g,
i TAA16.43%) I EFHRIH 2R (26.61mg/g, HTAA
11.77%) & &R E. WwikidElS AR qER+H R AR
FHZ B & B R R H HN16.2%F14.9%, AL
W R . HAh, A SRR R S AR
Pt i b, 5 LR AR B — 02,
AR ERNE, [F—2RERHE G & VEAE, Bk
R R RR A R & B R A — B £, WHTE
I F 7K RE HX 243 21 1) B f P4 B /K AR VAN B R 1 2 1
A, BIELEABURE N160 CHE, RIS &
HH42.62 mg/100 g, 1 FLASZ IR 7E A BUR FE 190,
220, 280 ‘CHY HyAA: P,

— LU K R, WMER. ' K. K
WNERE, NMUAGEA—EMPEMEH, mHH
T 2 g K B IR T A R T IR S A A B R R I AR AL
WP, Najafian&s U )T a LR £F 45 & (A R R
B K AR R 4 B 45 313 ki ALik: VPKNYFHDIV,

LVMFLDNQHRVIRHFFVNQPYLLYSVHMK,
FVNQPYLLYSVHMK {4 8 G P ek, A IR B b
KR SRS TR IR . A R AR T 2R R P AT
M TR, HRIATLISE, SVAsHRER K IR &R (H
AR HEAR. NER. HER. B4R, FNER.
FrARMNREAR) TREE, BEHTAANS1.40%. B
DA, SVASTEPUEAM A MR 7 A #E— 20 R 1 71
23 SVASHIEFFMETF

PR 1 1) 0h T A B R & 4 limg/g proffTE =,
I FFAO/WHOHE H 1) 2 TR VP 43 b vHE A 2 LA K% 42 %8 2R
EA AR BAT R, BT SVASHIAAS. CSHI
EAAL, R IEK2,

K2 SVASHUOREEMAE. AAS, CSKEAAI

Table2 Essential amino acid contents, AAS, CS and EAAI of SVAs
AWML FAOWHOE — 2BEEL SVAs AAS (S

AR 40 4 4639 115.98 98.70
B 50 66 66.13 13226 100.20
AR+ IR 35 57 3341 9546 58,61
AR+ HER 60 9 80.54 13423 86.60
RRAMR 40 54 4356 108.90 80.67
SAR 70 86 87.03 12433 10120
W 55 70 59.04 10735 84.34
EAAL 85.90

T S BRAIVERIERR

ME2HAASEE R T LUE i, SVAsH b 75 2 B 1R
TR R R R (RER+EER) (LFAO/WHO
HEFFEIB AR LASN,  HoAth Z 2/ & 81773 5 T FAO/WHOTH
HEFFMH, X ULHISVASIE A TS FRMEIER & . CSEN
FrvPoE B an 0 R S BEIR & & 5 00 TR AR 1 A R L () e 2
B & AT L, CSIEMEIT100, R MR AERR A
5 A XS B R 0 T R R R I . 45 R R SVAsH
MITR IR L TR RN S S R RN A XS B B R R S A —
B, CENER+BER) FERNICSE NS A4,
M R+ EMER) CSEI 5861, F245 K]
BT SRAIER (RERALEREERR) 5, SVAsSHE 7
WA 2 = TFAO/WHOHERE , TAHK T A X B,
2.4 SVAsESMAEE
2.4.1 DPPHF Hi3LikRaE

120
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—e— SVAs —8— VC —— L-Jlfik
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DPPH [ HH 375 B3R/ %
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Fig. 1 DPPH radical-scavenging activity of SVAs
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B TR, 24SVAsR B KR ELE0.0~1.0 mg/mLil
FE[EF, JCDPPH [H b 257 B A% 77 Bl 25 03 5 B2 1 389 K
W5E, 7E1.0 mg/mLE, SVAsXIDPPH H Hi#E 1E R ik
FI90% LA I . SVAsIE#50%DPPH [ 5L I 5T B3 FE A
0.24 mg/mL (ICyft) , HDPPH [ H L% 5 A 71 BRI
TRFEIKERIVC, (H2 58T AH [F R =K B M L- UK A
— e B KRR, RSk e WLSR & A v R AR
JIEE B /K i T DPPH [ i E1C o 73 51 9 1.44 mg/mL
Al1.48 mg/mL™, DPPHH %2 — Mz A A ti3t,
SVAsH B /K PEZ LR & = =, KA R T SVAsH — 1k
B K M B B B O A, AT 42 s B DPPH H il
BRI
242 REAWMEERES

S EEEE s R 7Ny LU = NEEE S RSN Eii i 1)
RAL NP R A RN, HA R E 5 'CDNAB S, Xf
N =B e Rk, ¥ E S R AE R
PUAMTI R TR BRI — AN EZIRIR, SVAstRibE
H 35 bR AE ) L2,

100~  —*— SVAs —8— VC —— L-fLjik

80
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F2 AR R %

(O
0.0 0.5 1.0 1.5 2.0
SRR E/ (mg/mL)

B2 SVAsREREXE A MEFREHZM
Fig.2  Hydroxyl radical-scavenging activity of SVAs

B EI2] A1, SVAsIE B2 H H 5k Be 7 B S5 T A1 5]
BRI L-ULRK, 1 BL7E i /N 1-1.0 mg/mLES,
SVAsKT ¥ B H L ¥ bR BAA A Rt BIREAE i =k
FERINE K, SVAsTHFRFE H th e /i #i i 55 . SVAs
TER A B IEICH ¥0.74 mg/mL, 45 EKE LT
1.0 mg/mLHE, SVAsEVCHEILH ALK A 255K
%o SaidiZE PR T S A I T B PR 1 R 2R 1 K
PRI I, F3 B E I B B 0 R K AR P IR 4y 1 R =
KANFIRERA A HHEVIN KRR, Ko FREKKE
HHEERACRE G T o TREK, 15 &R
PR, L R AN R TR SRR (M A AE A R T4 v K A
E EERACR. hAh, BUKMERER OSSR
NRRAZARS, RUEEERA AR5 BRI
SRR B A KPP, SVAsH 55 G R

ARINERER G EEE, WHZBAEBGE - MAEF TR
Fo H BB

243 & JE N

—e— SVAs —=— VC —a— L-JJLk

= 1 1
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3 SVAsWZIRJ) 5t
Fig.3  Reducing power of SVAs
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it P 2 R0 7K A Y DHE K /N B 482 R e 7K A R H Ok A B AR
HAFERITHVAR, MBI EREE (R
FRAER) Mt IRk AR AR R
RIR) T LME NS E BEAH, 78T IRE R
BE S RIEPT . R VR LR /W4 BT i 5 I SVAs R )
BRI H R (RER37.18 mg/g. KA [K16.96 mg/g)
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