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ponicus). AL HKEIZ 2R E, HK
kT, Rk, MEMfE)SE, T-18 °C¥
.
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FOA AT BHEMAM(1.6x10° U/g). Sephadex
G-25 3L T PharmaciaA &l ; . =448
(TCA). LR, L. FHE. JiE (0%
i)k T HE A ER XA ARAA; 15
(XHT-325%, 50H). 25 Bk IR 36 M % (XHI-
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(XHJ-200%), 200H)F15%5 (XHI-303A%Y,
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Tab.1 The optimum hydrolysis conditions of proteases

E AN IREEPC pH S HEE,C pH
proteases temperature proteases temperature
Tk 2 1 50 8.5\ HEEAN 50 7.0
alcalase neutrase
EEE]E 37 20( KIREAR 50 6.0
pepsin flavourzyme
Jk R I 50 8.0| AJREFAM 50 7.0
trypsin papain

B ff# T 2 A A kAe Z: BRE i 55 Uy T

PAEAT o R LB 43 2 K i T2 il £ A 10058 iR
ity iR O o O O S IR O Ak R B R AR NS — 2B
K PG, UK B AR R 55 8 K A FH G
DADHN B8 bR, & LR R Z 48 hr
RN EE RS b el = S N N g
(1) $5 3 S5 N 25 o

DH#e & & 5540 3 64 ) 2 HIFL R A
N 5 AR S P A R, PR RN R A ARG T
SR G R, DHAE F 3R X S AL b &5 iyt
Jrkittr, HEAR.

DH(%)=(7K fift W o- 28 5 A% 1t — 7K i i o
HAEA T )RR B AT - R IR E A R)x
100

X(%)=[(P-Po)/(S-Py)]*100

KX, PABHRE IS T 10% TCAZ & & (mg/mL);
Py N BE#TTIR T 10% TCAR & i (mg/mL); SH 5
AR B Y B A= (mg/mL) .

&R Ak Z: Wk i 25 0Tk
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PEARATS> T /N T3 kudfl 4y . H SC 6 S Bk
FE TR DR B AR, A TR R WL B R A A B
T, G MR (g) « BRI (mL)=1 @ 20/ AT
e, WREWPH 6.0, HE30°C, WHI3hE, F
9 000 r/min® 0> 10 min, W W, W EF(E
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D AR, TEIR T T R B, T 110 °CK
fit24 him, RHUKEY, BRI, 7670 °CKit
ByrP R AR R, TMADBERGEKFET, &
3R, HIpH 2.20M 2% Pl A il 5 a2 45, 0.22 um
TRFLUE BEBR 2%, UE M T HITACH L8800% F ik 4=
A 3l 43 B G4 T I 7E o

T Roan Z MR R A PO S 80 O
DT . BURHE U B A AR MR /N B3 2 AR T
41(20.0+1.0) g], HER MR FES dE, BENLT-Y4)
BLAZ, IR R M AR AR . o3 525G
2H /0N B HE 1 WA A i TR BE 43 391 2 50 mg/(kg-bw)
(57 & 41). 100 mg/(kg-bw) (P57 & 41). 200 mg/
(kg-bw) (= i), 25 T4 H S A AR K
(bW AR,

BB EE 3PSERAN/NRER B
1050 4% BRI R e B SE RV 1R, 2
208 . RWHEH 40 minf5, LI M2 (H AL /N
UM T 20,3 mL/20 g3 B RS B 40% 11
W o W% 5% B 4/ BB IE 2 59 T 2K I [ R
W /NRECH o BHIE RS R bRt KiEE A
W /NS R R BRI, #5151 %
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P 23 (Yo )= (T T 50 /0N B/ 4 2 /0 B B8 >
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7~ B B G AN P R KRR Y R R AR
R, TE3 hBF 3 51 839.17%+2.03 % Fl
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Fig. 1 Influence of endoproteases on the hydrolysis degree (a) and protein conversion ratio (b) of

protein hydrolysate of T. japonicus
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Fig.2 Influence of ectoalbumin on the hydrolysis degree (a) and protein conversion ratio (b) of

protein hydrolysate of T. japonicus

B RGBT AHRAA Jinn it £ % DHAY
SR 25, DHBE S Jn i ot 34 i 2 90 T
B (020 i il R O 3% B, T R A 384 X
DHFFZ M B A /N, 22 570K 1 3 (P>0.05) . fin i
TRCARET, 1N R B 8 LS K
B ALA, DHMYET &, R K RN S
W, 76 e B AN T e 0 RN R 2R 1 K i 4 | 4
HAEHT, DHE TRE. Wik, B Es nig
17 N 3%(#3-2).

JK M TR S 20~35 °CIY, DHPE iR B T i i
WO, ORI Ak Lk T At 35 °CHi
IRAF BT Bk SR R Mg 40 °CH), DHE
FEAR(P<0.05), Ui RS B0E & OB AR K
o P, Sedf i i B 35 °C(&13-b).

B MRS pH A 1.5~2.0, pH#2.00,
DH i 2 [ X (P<0.05), FHpHid SR ILE & A
BETE . L, BEFREGE pHoM2.0(1& 3-¢).

MRBE LML 2 1~1 2 SA, DHEER B F T
Mk, MBI 1 6, DHE TR,
FURNR T« S 900 1% 7K A 5 I 28 v 1 LA ke
Al (P<0.05) o 32k 1 A A ) IS 4 Wk JEE 3 AR 2R
FRE K A, RHR S et , g T E B ARk
fERE ST, IRYIKEAWIIG . B L IR,
55 JRC 0 B P OB AR ML 2 /0N S T E LR 4
BRAEH . W, 286 % & T2 B0 0 4% il
ARFFHBCR, HHERGERNR L 1 2 5(813-d).

IR RN ZE 1~3 h, DHEBUAN W BT+ 5
#o Bil3h/s, DHZ#E TG, Z5AE#E
(P>0.05). N TFAR By BL, WG PEResR, B AW
PR R L, KRR MK
fEdEFT4 hig, pHZAS ML . KIEF=HIH LR | R
YUk BE B R I 2 25 40 o K A R VL, 38 B B 25 F
fir, MTIDHZ W FREE . I, 5P s i
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Fig. 3 Influence of amount of enzyme (a), temperature (b), pH (c), solid-liquid ratio (d) and time (e)on

the hydrolysis effect of pepsin on proteins of 7. japonicas

Different superscripts indicate significant difference compared with the control (P<0.05), the same below

Rk & @ B T3 A Sk 1k in it £ A
1%~3%M), DHFEM B RFE LA pykass; [H2n
g 3%nt, DHEB TRE, 25 AL #F
(P>0.05), I, 345 B 3 fin i it 3% (161 4-a)

IR E 35 °C - T+ 50 °CBﬂL DHE # |7+
e, 50 °CHY Ik Bl i KAE ; W R T55 °CHYT,
DHE B T iﬁﬁz(koos) =W
TR O v R ECER A W IR MR R . Rk, R
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Fig. 4 Influence of amount of enzyme (a), temperature (b), pH (c) and time (d) on the hydrolysis effect of

flavourzyme on protein of T. japonicus
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PR EIR A R B 2500 . P, A S5 % 3 P
BRI TR B S AAA (55 LA S 80T
Pedt, $& 8E FK il R FIE
22 GEMRBRFIZE

P R FE SRR i, ARSI 3 ku
HEUE R LR th Ry FEA S, R
T3 kol 53 R BER TS /34T, 7 F i) 4837.54 u,
fFEmFEERM IR BAT, %25 B i
%, MBSO, W) T R AR P R
FAAAM B R KL, ASSEE DIFE D 45
b, OO Mk AR, I XL O T2 S 8
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XY SR {2 1 SORE R/
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B RCR . B, ARSE 2 5% 48 T B AR
(1. 3. AR5 ) FURuR R 06 P o (249 ) 19 i 05 R
1o 275 FORLAR TG Ve 5 e T AAARY RE ) 8 T 15
M55, MK T35M4a5, HEBCAAR IR E R
XA, FE M 13.09, 76 F A FE S i/
45 3% M e kE AA A WL B RE T R 55 T3 0 1
i, [AFBCAAR B 2E S, FIH 22649, & T
HAAE S (ES) . B, J5 2R A5 B A WG Mk
AT ST T 201k o

pHT Bt 55 24 R 44 % h M pH K 2~60F ,
4R ARTE M BT AAA L BRR AW K, b5 %
WA, pHAYZS A X BCA AR B8 A4 52 0 3 A B
i, pHOM6.0Nf, FfE(24.88)f K. Nitt, ik
1L B pH A 6.0(1€ 6-a)

B B ] 3 B 3 3K R 44 R B o %
B[R] E S, 455 By AR 1 e 0T AAA K R 0%
WiThE, E3hEB TR SRR, BCAAfR
BRI B T F(E S B0 00 T 5 R B R Y
Ha, 4RI M (24.99), I, WERMIFE]4 B
JEL(El6-b).
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O FEREIEREFEZE  removal rates of aromatic amino acids
o YRR ERRIRE R  retention rates of branched-chain amino acids
8 FfH Fvalue

100 1 A
80 1
XS ] B
ig 60 bri
P\DI é 401 a
20 a o
0 +—
1 2
TR B

kinds of activated carbon

B 5 AMEMRRMIEE IR
L5 ACIR S £ 5 (XHI-800EL, SOH); 2. 275 BURLIR 3G M o=
(50H); 3. 3% B ACIRIE M % (XHI-150%, 150H); 4. 454 AR
W& PER (XHI-200%Y, 200H): 5. 55 % AR & M % (XHI-303A %!,
320H); PIALIAIA R 5= 8RR 2 5 B35 (P<0.05); T
Fig. 5 Comparison of the adsorption ability of
five kinds of activated carbon

1. no.1 granular activated carbon (XHJ-800, 50 mesh); 2. no.2 powdered
activated carbon (50 mesh); 3. no.3 granular activated carbon (XHJ-150,
150 mesh); 4. no.4 granular activated carbon (XHJ-200, 200 mesh); 5.
no.5 granular activated carbon (XHJ-303A, 320 mesh); different super-
scripts indicate significant difference between two groups (P<0.05); the

same below

. AAAERBRFE | BCAATR B SR MFH S LA
B SR, 150 FH I R Sk R X R P A 2R TG e 2 R
R, SRR T TS (56-0).

B e 2t B 2 2R 49 B AAALBER
FERRB LEA 1 2 208 3K 21 f KA, 1 B 5 52 BLAH
ST RIZLA R a3y s BCAATR BE SR IE 2 4L i L 1)
1A T 20 T v s FAEFERHR LE L« 208 35 %)
HORAE(25.27), BEJGZH TR, BIL, HEEemE
BB EE M1 2 2018 6-d).

23 [EBRBAMR ST RFEHIA

Kt — 2L HIARE SR, AT R &
14 A i A FAE S K, I B iR 4 Rk
75301, FERIFIE(BCAA/AAA)H28.06, 4
EFESERE R (K2), Bo, M EFEEK
o A e R R R R B — B M S R
R (Lys), FIoRANAY)E 5 Lys & &2 3K i) ke
b, A H S R
24 wESFEEKEEEN

B E I PI/IN BRI % (%) . Bl IE
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SRR IF 2% B [E] (min) . B[] SEE 4K 38 (%) Ay 0 48 A
O =T S (= 3 NG ORI ST & L e B 2
e 0 £ 2 /0N B T O S SR O O e TR B 3 v T
F 41 (P<0.05); A5 s 415 25 (4 41 8] %) 0 1E B2
8 2% B [H) 22 57 8 1. 35 (P>0.05)(3) . &5 R R
0 55 P S KRB A% 28 < B0 1 S 50 2R i a] ik
JE 5 BOE SO R B R AR EA DG . Si Ak, 5
FIATAR H, o 751 2 A0 g 7 /)N BRI B 7
() Bsf 8] 43 S SIE S T 22.44%F127.10%., R, A £
o FAE ZE IR B A — 2 M BT Il AE T .l £
FIHSEIKE S AR EBCAA, RN NZERR M S
A5 15.695 umol/L, 3 L[ /E FIAR #E 4 Y
PR E INAD', TiNAD Y Jy i A2 4l 2 1
SR O A R OB AL ST TR
FEAR T I rh SRR T, R BT AR Y,

B2 I8 5% B DLy BRAE T 2505 T ]
Rl FEAr, WS PR S R B R A8O0R . 25 Al
ANERAET2 L, T e )k 4R v ) T /N BRUAE
o mofl A B B EIEAER, 5 X
W, MAEAMPREAY SRR E2ZS
(P<0.05); v 771 0 2H 7% e I 1] 0 . 38 2 1 o) R
2 (P<0.05); {H I it 415 XF BR 4 f|) G 2 3
ZE5(P>0.05)(£3). H L, s FESE KR T
PR /N BRCA I A R AR, ELR R,
TR

7] 38 7% vk B 18] ) ST 77 9 ¢ UKk S 5 S —
Fofr & UL 1) 6 B9 55 52 36 P I /0N BRU g 19 52 56
REAIEY Srgb2h R, S FESERAL . P
R ) £ 20 /0 B RS 9 Uk I ) 5 23 2 A L 3 )
FEK T 24.69% . 61.83%F193.07%, %7 FH
(P<0.05), T e 771 42 20 /)N BB J Dk B ] 4 i 35 <
TR - 4L A0 b ) 4H (P<0.05)(#4), Ik, 7
15 FAE 25 K R 5 35 b 28 4 /0 BR Ty 98 T K i 1
weoow LW O, HoA B E 0 B ST AR

BUN. LG. MG. LA# M & WL 1% 2l
JIT 5 AE B B SO IR TR IR o, SRR R AL
PR R I rPopE SR R i . s s, MG >
BF, LG &0 FEAR I % 32 g it 77 i 32 22 R
K. WL, LGRfe a2 A0 il 20z 3 fig )
) ZAEFR Y, A s A/ R LG/K O B3
TS gl ARGR) i 4 A 5 i 4 (P<0.05), AR
FlEAMP R EA S S A4LGE Eh 2 M B %
PE22 5 (P<0.05), EARFEH SR EAHAMLGE
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0 FHEFEAIEFRERZE  removal rates of aromatic amino acids
o THEREEBIRE R  retention rates of branched-chain amino acids
8 FfH F value

100 100 |
80 1 80 |
X & X &
38 60 4 S8 60
RS 40 R S 40 |
jm g o2
20 1 20
0 0
2 4 6 8 10
pH I [ /b
time
(a) (b)
- b D
100 C C -
o o 80 1 |
X & X & :
¥ 28 0]
& 8 K8 40
fm g m 2
20 - o
0 | B =
1:10 1:15 1:20  1:25 1:30
e C I H/(g/mL)
temperature solid-liquid ratio
(c) (d)
B 6 pH(a). WHMIETEI(D), B (c)FARLREL (a)5d Bt 75 380 3R 0 52
Fig. 6 Influence of pH (a), time (b), temperature (c) and solid-liquid ratio (d) on
the removal effect of aromatic amino acids
%2 HEASFEEMRESEBRRS TR
Tab.2  Amino acid composition analysis of high Fischer ratio oligo-peptide solution of T. japonicus pmol/L
AR s AR e AR TR
amino acid content amino acid content amino acid content
YRR Ser 6.631 WA Ala 15.695 RNAR  Phe 0.111
HZM Gly 4.034 IR  Pro 0.562 FEAR e 0.174
FHEME  Thr 7.733 W Lys 22.403 A Leu 0.489
BEM Glu 1.035 ER  Trp 0.033 BB Tyr 0.025
RITEARR  Asp 5.472 AR Val 4.080

wEFALREP>0.05), . EFEHDRY
MGIK - (. 3 T X B ARSI &2 41(P<0.05), H
A 2 /N BT MGZK - I 2 1 T R 20, (P<0.05)
(Fd)o WL, /NERBEECAY— 5 e B A5 0 FE
SERK ATk D32 B LGRYTH AE, PRIENLIRA 2 1%
PILGHE & FIRE LN, DA% 55 -

W5 S 7 AL REAS B, UL PR AR 1 T R A S
W2 (4 AR g, BUNG =m0 & (4 %
HERE M ROCR LLBE R D # AR5 2, Bk, &A

N

E
Jo Bt BE 5iR B 1 5 S i LA Y 32 gl R RE T T

B TR AN R BT, PSR AR VR S S0
/NELBUNY & &S AAHSE, & P&/ R
BUN i 525 U4 AR LUREAIR 120.12%F116.16%,
7225 W E(P<0.05), MMAEHA S AT EE
P25 5 (P>0.05) (K 4), Kk, a7 fa s FE ZE Ik nT
I /INBUTE B A ds 3 R SR R A i, B AR
H R AR, AP 55 A .

BUAR TR 215z By aod 2 v 5 38 2o T SO0 19 i 16
AT, MPLA S 4 KRELA, FEREIRAL
PRV RNIL Y W pH, 520 2 b AR B A b B, 46
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*3 FTESFESRE /RGBSR

Tab. 3 Effect on prolonging time of the loss of righting reflex and shortening time to sober up of
high-Fischer ratio oligo-peptide from T. japonicus umol/L
LiollEi=g T HEHA (il T EA fizpilheeN
parameters control low-dose group middle dose group high-dose group
PURCR  3iEu R 8 8 8 8
effect of mice number
resistance to  FRIE /% 100 88 75 62.5
drunkenness ~ drunk rate
T IE SRS 2RI [ /min 20.59+1.89 ° 23.68+2.07 % 25.01+1.84" 26.17+£3.04°
disappearance time of righting reflex
I T A% /% 15.01 22.44 27.10
prolonged rate of time
BRI 2R FETHU R 2 1 0 0
effect on death number of mice
sobering up in BT [i]/min 218+13.29° 180+13.72% 162+14.12° 149+10.89°
mice time of sobering up
I T 45 R /% 17.43 25.69 31.65

shorter time rate

T SEAMARE, AETFEHEZER EF(P<0.05), FH

Notes: different superscripts indicated significant difference compared with the control (P<0.05), the same below

x4 FESFEERN R/ R AERKEEFIE LB R

Tab. 4 Effects of high-Fischer ratio oligo-peptide from T. japonicus on loaded swimming time and

biologic parameters in mice (n=8)

LSRR TFHA (iSilh=il Sibilh il [l e
biologic parameters control low-dose group middle dose group high-dose group
JEPKIT ) /min - swimming time 15.43£0.97° 19.24+1.36° 24.97+1.67° 29.79+2.87 ¢
ATHER/(mg/g)  liver glycogen 10.27+0.47* 13.29+1.09 ° 14.36+0.97 ° 16.41+1.18°
ALK 5 /(mg/g)  muscle glycogen 2.51+0.13*° 2.87+0.21° 3.69+0.27 ° 4.53+£0.38¢
IfiL R 2 %/(mmol/L)  blood urea nitrogen 8.97+0.29 * 8.05+0.32 ™ 7.52+0.39 ° 7.16+0.31 ¢
FLIR/(mmol/L) lactic acid 2.96+0.19 * 2.63+0.27 ° 2.51+0.15 2.26+0.24°

FLER i %UB/(U/g prot) lactic dehydrogenase 2958.27+208.41 °

3218.74+159.46 ™ 3567.35+259.33 ™ 3764.28+219.72°¢

FEREERE, b, WUALAS & 2 ALk
W57 M BAE R, WA R PEERMEKES
LAF 2 A5G, SAlEd/NMUNLAS #[(2.26+
0.24) mmol/L] {2 1% T 25 [ 2 [(2.96+0.19) mmol/L]
L F) 40 [(2.63+0.27) mmol/L](P<0.05), {H 5+
FIHEEZH](2.51£0.15) mmol/L] 2% 55 A & % (P>0.05)
(#4). LDHW] DI AL 7Y A 2 FN LAY A B 5% AL AR
M, WA LA R, Z P L4 /Y
AR AR A s P SE K = R B 41 /) [LLDH
MK B R T I AR A, H S
M2 R AR E; a4/ FILDHE MK
VTR, B RAEAdER AR E
(P>0.05); K7 & 41/ RULDHTE P /K - 5 % i 4
o F P2 5 (P>0.05)(F%4). HIL, a7 & FE
SE KT $2 5 LDHAY 36 PE LITE BR 2 X LA, HEZE
W57 I
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*F I BAL R 8 B R HZIAEFERR
P F W, HLAR TG P4 (ROS) 19 7 A AN B 2R
i, S RAIROSK T KorF ¥, Sofdi2m i i 1
s IRE e, AL B, SR, HL A 40 A
A 2% PR A AR B AR AL DL BRROS (4N
SOD. GSH-Px. CAT%), Xffizshs| &MLk
S ALB 1 FNDNAS M5 A — 5 i R 3 7R B,

SOD g I £k FIE B 2B P i g 40 A el 3
AR HRE RGP EAAEHEZEEMN. 5
X B AR EE, e s 390 2 /D BUR P9 /Y SOD T 1
A3 R T 20.75%H138.11%, EA 2% I #k
(P<0.05), SRR &2 41 /)5 BUA P9 1% SOD T 14 3
T 4.86%, 55X G4 Lb TG 1 2 14 25 R (P>0.05)
(325)o GSH-Px/&—Fpid & A9 5 f iy, "M AT
B A YRR R T E N R LAY, Ry
20 L FE P 25 K T i dig o AL v R v R /N B
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TR PN 1Y GSH-PxI& 14 5 X BEATAH b B A B 5 M 22
5 (P<0.05), 53 T 24.575% . 74.01%F0
94.54%, i H AR S 4L 2 ()t 280 g E 22 R
(P<0.05)(5). CATZiTE MY tnkilg, 29
mi i AL P 0 40%, AT AR AT A4 R
B FK, LR G652 A B o A i 2/ B
A PN I AT 1 Fiti 5 A 0 i 0 3 i 3 i, 55
X HEZH AR L B i 257 22 5 (P<0.05) (3K 5)
MDA R it A b e EE R =2 —, W]

SURSE AT . KRR ACHRA, I 20 H
s, S A IR AR o S AR ) R AR . T
LUK, R R A/ B Y MDA
55 %6 BEZH AH B 43 0 2> T 24.68% . 45.78%Fl
59.42%, HA o E M2 5 (P<0.05), TEILHK T,
H 350 2 R ) N B Y MDA 1 5
HRZH R LE 40 5008070 T 40.09%F146.63%, HAT i 3%
PE 22 5 (P<0.05), (R & 28 /) BRI 2% MDA
50T B2 AR T 22 5 A 35 (P>0.05)(5K5)

x5 TESFESRXMEMRNMRNENCERNEME

Tab.5 Effects of high-Fischer ratio oligo-peptide from T. japonicus on antioxidant function in mice (n=8)

LioRIlEcEpim =K 72 2 re R A
biologic parameters control low-dose group middle dose group high-dose group
HBE A EALE/(U/mg prot)  SOD 70.21+3.24 73.65+3.09 ° 84.78+5.18° 96.97+4.79
B BR-R A LIS/ TU. GSH-Px 52.7842.53* 65.75£3.29° 91.84+6.02 ° 102.63+8.15 ¢
AR/ (U/g prot)  CAT 205.56+12.29 ° 278.44+16.24"° 325.93£16.11° 368.27+25.16 ¢
P75 % /(mmol/L) MDA in liver 3.08+0.25° 2.32+0.13° 1.67+0.11°¢ 1.25+0.12 ¢
I 3% H P % /(mmol/L) MDA in blood 20.13£1.69° 14.27+0.86 ° 12.06+0.78 ° 10.14+0.53

WEFE I, A £ PO S K T 3 i i e 4 4
PERE 35 PR BR A N Z AR IROS, AR IPHLIA S 52
AT, RGO T RIPE T o

3 iR

HRT, & e FAE SE K kL 32 2 FOK R
H. KEEH. BEAMEEEASY, et
Pyl N e AR L R S AR A A g P VT AR R
R 00 3 R A R N 51 5 e b A ) B
A B2, WKE 2L E &R
JPA, AR E AR, SERe R S R
NS RN e R/

i fif T 5% 85 K S D FE . A5 R AEY)
TSI 3 . HAT, s A S M & 08 E R
TP B R, S0 R A R R JROR
AAARE B RS V) I A R /N oy T RS, IR
HEAAATRIL s 5 B R R A N K EE b R R
AT AAA D Coi B Nwm VT B, A 0 B AL AAA
e Ji 8 3 0 Ak B ] A FAE K T 2009 ZE AR, or
DL, ST A B R RS T2 R A R FIE S
JRY G B, 9 U8 45 PO P e 2 1 Rl R AR I
B A oK R S FIE SRR, RAE W EPR A
Bl 22 2 R A 1 il R R 1 i L 1) il A K AR
il 5 S PSR RO T R ROR o AR S 06 k75

B B 55 — 2D K fifk il — 15 B ) T 5 ) A
Uity 5 R B g i AAARY 7 8BS, TR T AAASR I
TR, N AN R 5 VI B AAA R 1 A%
15 505 =20 AK i Tl — JRUIR 2 11 il PR A R IR R
file AR, B R KRR i AR R
R TR T A SR AL, A S SR I A Ak
07 T2 A BRA f0 B B MR, B Y F
{H(BCAA/AAA)R28.06, £5H mFEZERAYZR

BT, NS 22 E X T FIE S R PR3
JHF . MR . BUE ST . AR A A AR B M OCE AR
EN AN SR Y e o R R S - 5N
BT T v A N W R N N [T 11 S A W T -
SIH KRBT, W B 3 E /N LGRITHFE, FEAK
BUN EMILAT i, RS @ FESEIKEA
PRI I RN 55 D RE . T 9 I S5 PR R gk A
SEPIEE R, B OK S P SE K AT i 3 A K 1R
H /N BB g v YUK N ], B v S BB A T
B RILG o o AP BLIREO I 45 1) 5 [ BR B DL (Pi-
nctada martensii) = FIH SE IKAE R S1 0T A R0 B 72
B th 5 . DPPHH oy B Hl i S B B 7 A iy ik,
£1.0 mg/mLfe BN 7] H,0, 175 5 45 43 i LO2JHF 4
JH B 2 H BB R R = 19.3% . 5 CHR L R
B, A s P SE IR R A B4 . Brak oy
PrAAL S AR BTG OS2 Sk, EFEEINE &
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0 E

Y BCAAELA 15 530 e F 45 28 I AR 8 00
FH LT LA LI B R 40 ) E UL
I B LT 0 AR U N PR ARG
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VR, O O T R ARSI
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Preparation and bioactivity evaluation of high Fischer ratio
oligo-peptide from Trichiurus japonicus

TAO Jing', DING Dongge', CHENYin', WANG Bin ",
WANG Jiabin?, ZHAO Yuqin', HUO Jiancong '

(1. School of Food and Pharmacy, Zhejiang Ocean University, Zhoushan 316022, China,
2. Zhejiang Hailisheng Group Co. Ltd., Zhoushan 316022, China)

Abstract: In the experiment, the preparation technology of the high Fischer ratio oligo-peptide (HFP) from Trichi-
urus japonicus (HFP-T) was studied, and the parameters on two-step sequential enzymolysis and removing aro-
matic amino acids (AAA) using activated carbon were optimized. The F value of the HFP was confirmed by de-
termination of amino acid components. Taking hydrolysis degree and protein conversion ratio as criterions, binary-
enzymes hydrolysis process was optimized and the results were as follows: pepsin was selected as the first enzyme,
and its optimal parameters were ratio of enzyme to substrate 3%, ratio of meat to water 1 : 5 (g/mL), temperature
35 °C, pH 2.0 and enzymolysis time 3 h; flavourzyme was selected as the second enzyme, and its optimal paramet-
ers were ratio of enzyme to substrate 3%, pH 7.0, temperature 50 °C and enzymolysis time 3h. The highest hydro-
lysis degree and F value (OD,,,/OD,g) of hydrolysate prepared under the optimal parameters were 40.51%=+3.18%
and 5.75, respectively. In order to raise the F value of the sample by removal of AAA, five kinds of activated car-
bons including one powdered and four granular activated carbons were chosen to evaluate their removing AAA ef-
fects, and the results indicated that No.4 activated carbon (200 mesh) have the best removing AAA effects under
the parameters of solid-liquid ratio 1 : 20 (g/mL) and pH 6.0 for 4 h at room temperature, and the F value
(OD,,¢/0ODyg) of hydrolysate reached 30.72 from 5.75. The F value (BCAA/AAA) of hydrolysates (removing
AAA) measured on Automatic Amino Acid Analyzer was calculated to be 28.06, and the content of Lysine was
22.403 pmol/L. The results of activity tests showed that HFP-T can significantly prolong time of the loss of right-
ing reflex and shorten time to sober up, increase liver and muscle glucogen contents and lower blood urea nitrogen
and blood lactate levels after mice have exercised. HFP-T also enhanced the activity of lactic dehydrogenase to
scavenge excessive LA for slowing the development of fatigue. In addition, HFP-T increased the activities of su-
peroxide dismutase, catalase and glutathione peroxidase to reduce the reactive oxygen species (ROS) damage in
mice. In conclusion, HFP-T possessed good anti-fatigue capacities in mice by inhibiting the oxidative reactions and
provided an important basis for developing the swim bladder peptide functional food.

Key words: Trichiurus japonicus; high Fischer ratio oligo-peptide (HFP); enzymatic hydrolysis; technology on re-

moving aromatic amino acids; anti-fatigue; antioxidant
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