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Screening of protease for preparing antioxidant peptide from sesame protein
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Abstract; To select the suitable protease hydrolyzing sesame protein to generate antioxidant peptide, the
yields of peptide, degrees of hydrolysis and antioxidant capacities were determined during hydrolyzing
sesame protein by Bromelain, Papain, Neutrase, Trypsin, alkaline protease 2709 and Alcalase, then the
yield of peptide and antioxidant capacities were analyzed by technique for order preference by similarity to
ideal solution to ascertain the order of hydrolysate derived from six proteases. The results showed that va-
rieties difference of protease significantly influenced the performance of antioxidant peptide prepared from
sesame protein. When the enzyme addition was the same, high degree of hydrolysis and yield of peptide
were observed in hydrolyzing sesame protein by alkaline protease 2709, Alcalase and Trypsin, and their
hydrolysates showed high antioxidant activity. According to the sum of distance of optimal vector, the
suitable protease for preparation of antioxidant peptide from sesame protein from high to low was obtained
as follows; alkaline protease 2709, Alcalase, Trypsin, Neutrase, Bromelain and Papain.
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R FE 8 A A A 1 T 7 LA BRI PR
A T T G g S A PRI RE S PEKT L 2R
TR 25 WA nT L 45 B0 A IR I TR IR0
Fh1 A [ P9 8 1 R RO S 5 ) S T 3 e A
HEIRFEEFER LSS, RIHRE &40 22 52X
Tty e A EE A . DR, BRI A
RAIE 5 i i P DL AL Ik i e i . BRT, S T
£ 2P AL RS FH 0 8 B AR S RE 5D A b
X3 FH ) 45 22 R B AR P 2 P IR 7 7 2

P AL RE 1 VM ik M R G — , oA I J5 B
AT RARI A B B A i, 1,1 - RS -2 -
ZRYIEFEHE(DPPH) [ B IR BRAE 135 2,27 - B
W( 3 - LHERIFFUEMEIK — 6 — iR ) —#%Eh (ABTS)
F T PR AE ik B R AL RE 13k, ik R ik s
THE ST (FRAP) s 4 BT EAL PR 25 Rl Al
JR AR FEB R I ik, s A 22 57 X
WA BT R AL BE T I . DR, T B SR
F IR 2R E AL E A5 R

38 3T AR i HE S 72 (TOPSIS) S R 48 TR
B Z AR EE A PR 5 2%, 38 2 T PR X 5 31
e 1) 5 Fe 45 T et A RS 0 X B X S i A
e, M Ak D 26 N 2 R AR A 0T, T M G B AR A
ST NIVN | SR L RURILDTR N))AE] N 3 g
it | HP I AR AR P L B B 1 2709 | Alca-
lase 25 [ Jif} /il 7 22 0K 25 (3 11 45 B0 480 A0 K 1) 7= 3%
DPPH [ i 563/ B %8 . ABTS [ th 3% 7 Bk % . FRAP
{8, FI ] TOPSIS 5k %} RS8Rt AT 48 A HER , %
Hh 28 2 MR B IR 1) B £ T L, Ol J5 S22 L
FACIKI BT HEAE S %
1 #MRl5AZ%
1.1 XA+t

IR 220K : 556 == B ], IR TRE M, R
30 ~60 °C £ i1k 50 °C & [CAhi2 6 h, [y 5],
AR RRHI

R A (S 1. 10 x 10° U/g) , BRI T
A AR B A RS W) 5 o B e (TS 6. 51 x
10* U/g ), ) IHAR L 52 AL W R A RS 75 3 8 2R
PR (G 5. 84 x 10° U/g) | B2 1 2709 (il
i 2.42 x10° U/g) , bR R A B 7 5 A
JIVEE A (TG 5. 95 x 10° U/g) , [ 24 45 F fh 243K
FIA AT 5 Alcalase 2 B (FETS 2. 81 x 10° U/g) |
DPPH ABTS 2,4,6 — = IE 3L =& (TPTZ) . 4F Il
WM S E i, 32 Sigma — Aldrich 23 7]
HoAthaal 55 oy 43 M 4, 1 B [ 24 4 B b 2 3 0 A PR

TGL20M — 11 /&5 ¥ T 25 0o AL, W9 2L 3k B 2
IR BRA 7] TGL — 16 A /NRUES.OAIL, 1 IRE gAY
PN FA RS T UV - 6300 G 5 7 28 48 1] I 43
FIEEE T, b 2515 AR A B ] DNM - 9606
BEEAR A BT, AL RT3 BB B AR A R ) 5 XS205 43-#r
K-, My Fe 8l — FC A 24038 B R A5 DF -
1018 EHE TP FERS , S An T ST Ee i)

1.2 Rk
1.2.1 ZRRE S

SEFHRIRE W I BURTERZ BRI DL
SRR 1:18 A ZEIE/K , R 5 mol/L NaOH i
TEW pH = 10. 5,45 C B $E 42 B 30 min, 5 000
r/min B0 30 min, Y4 FE W, AT pH 5.0,5 000
r/min 2.0 30 min, WAL TTIE . R FHAH [R] 4% 14 X 3T
VESEATIIA FR DT A B K DivE oA e, R A
FHX 73 JiTdE oy 5 000 Da i 7 BEE T, VR T, 3815
BRI, 4 M (85.03 £0.37) % .

1.2.2 ZURPrE ikl

158,80 ¢ ZRRAE FMA 1 000 mL 7K , 45
GOCHR R 1B 5 B A, RS mol/LL
NaOH {355k pH (AN I | 3% 2 2 il L bk
BRI L JR A 1 B PE 2R 1S 2709 A1 Alcalase £
HEFRY pH 730512 6.5.6.5.7.0.8.0,10.,10) , il A
6 000 U/g B4 1,45 CTf#fR S h, £:FH 0.5 h BL 10
mL BE A, K KB 10 min,8 000 r/min 2.0 10
min, 4L BIHH A .

1.2.3  ZJK™ 30

B10.5 mL F¥EHIIAZ] Amicon Ultra - 0.5 i
EE L (BB A X 0 F Bt 17 Da JES) DA
8 000 r/min Z.0> 30 min, BU%E 3 1K 5 W A BCR %
T W E K 5 & R g o 3R R
B2,

e J];: x 100%

KM RE W 2 KB, mg s MR R TR
T B i, mg
1.2.4 KAz &

i Adler — Nissen' ™' J7 ¥, b 1% W3 24 o B¢
J& B0, 125 mL B Tl B S IDA T mLL
pH 8.2 WSR2 vp W A1 1 mL AR R4 %1 0. 1% 1
TNBS, R, 7E K 5 v 50 CHRY 60 min, i
JE M2 mL.0. 1 mol/L ()R FRHEA 7 4% 1k [, 3
30 min, A0 ~2 mmol/L ¥ L — 524 R | /EFRUE
MR, ZEK 340 nm AbIN OGR4 R AT
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S KR

TR S B :hi x 100%

Krbeh 1 g A ) 15 SR A BT 5 1 IR B
mmol/ g h,, 2B T JFURHE 1 Y B B, mmol/ g,
ZIREAR b, B8 mmol/g,

1.2.5 DPPH [ H 5EIEEREE I E

B0.5 mL _EREWAIA Amicon Ultra —0.5 83§
B E (BB AEXS 7 BiiE 17 Da J85t5) DL 8 000
r/min .0 30 mim , $ 37 12 YR H 22 IR0 v R R
% 3 mg/mL, BUFR B 100 WL A F 96 fLEG bR AR
H B S A 100 L 2 x 10 ~*mol/L DPPH Z, %
WL, AR 30 s, FIEEHE 30 min, ZEJH K 517 nm
AL WG EE A, LATRIRE R D7 i [l i I i 100 L A
a5 100wl ZEHEA TS IWOGEE A;,100 wL DPPH
WS 100 pL ZEHRAERIWOLIE A, 3R
15 DPPH [ B ERIEBR (D)) .

A A
D, =(1- 1) x 100%
AO

1.2.6 ABTS [ A£G FRAE 1 e

Bt 5 mL.7.4 mmol/L ABTS {5 5 mL.2.6
mmol/L 32 i iR Bl R &, % I B G E 16 h il &
ABTS ¥, 5 B E I K 734 nm Zb T EEES: ABTS
VWO FE R R OEEE 2 (0.70 £0.02) , B 25 ul 3
mg/mL Z IRIE WA 96 fLREGHR A, Bl f5 A
200 L ABTS J5¥k , 25 I HEE# B 6 min, 7E K 734
nm AR E W OSGEE AL, ISE 25 Ll 3 mg/mL £ k¥
5200 pL HESR S PIROGEE A, 25 wL HEES
2 mL ABTS IR G WIOEEE A, . 3 PRt
BABTS HHIEIHRF(A) o

A =(1 —Ai'A_AJ') x 100%

0

1.2.7 FRAP &

B 50 L 3 mg/mL Z KB AF 96 FLEGHR
B, BJS A 150 wL FRAP T4E ¥k (# pH 3.6,
0.3 mol/L [ iR ¥ 2% vh ¥, 10 mmol/L TPTZ, 20
mmol/L FeCl, WL 10:1:1 Fe iR G , P27 30 s,
WEE 37 °C iz 30 min, 76K 593 nm Ab I i Wt
FEo 731k 0 ~2 mmol/L FeSO, i ACHE FE i 1E
PrRUEfZe . FE i B S PTE R J) LR A RO R
() FeSO, Mk 227 , 57 A mmol /L7
1.2.8 Hulasabr

K FH SAS 9.3 HEATHAR Z J5 22 43 #7 Al TOPSIS
BEHEY (Z ik 32 . DPPH { HHEHBR#  ABTS H

HSEE BR R A FRAP (EALEI A 1) . K [E—41
A M RN R AE R [RIFE 0. 05 /KF L TE
EXER
2 ERESW
2.1 REVEGEBMRZRE G &R RK R
(A1)
327w
28 |k JREE
-A- rpod: B 1
24 ¥ JE AT

| & Bk 2709
—— Alcalase [ fif}
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Bl AREABEBREIREANSKTRSKEBE

F P T AT, A (] 25 T T A 2 R R 1 2 B
[ AR . 0 % 8 1 il R IR g A R
il ity e 2 R 1 BB T A 22 L UK BEAIR, 22 K™ 0l
I, T g 2 1 T M 2 1 7 2709 | Alcalase 25 [ il
TR 2R B I RE TR, KRR R, 2K R
it S hJ5, KMFBEEAE 25.99% ~30. 14% 2 [a], Z ik
FEERAE 24.42% ~29.70% Z ], % 5 [ EEE M
P 2R B B B NCA O, S E AR
JIER KA 60 s B — , B 3 B 1 il K A 7 A
TE R 22 L R (RS 2R ) B05 77 IR A R (TR
P2 IR (T 2 R ) B AR b % K% s RN R 1 il
TR AN S TR 22 R 81 24 R 1 AR kg N — i PR
AR BT A i A IR 5 MR 2 1 2709 | Alca-
lase 2K [ | JBs 4 (1 W VE TG R 17 o g, 2R
PR, SR S 7E 4.3 ~4.5 Z ],
MU pH 4.5 dRZ e, ZRRE 1 H B
a3 Z e HERAER T, A B R,
T EBIAI BRGNS s R 2K e T A
JER 2R 1 e it A OR o
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2.2 ERR S RIAAH S T (W#1)

2.2. 1 ZRRZBKH DPPH g i i bR 68 /)

*1 AREOHEHBEZREOHSNZRS K DPPH 5 HEFRE
It L/ _ ' DPP,H E Hﬂ%i%&%a%{% | : :
B AN I B PR I BE G PR A 2709 Alcalase 3 1

0.5 7.64 £0.23" 5.39 +0.35¢ 4.96 +0.23" 9.38 +0. 13" 8.71 +0.42" 9.69 +0.34"
1.0 9.81 +0.32¢ 7.72+£0.31'  10.19+0.14%  20.10 £0.15*  18.99 +0.28¢ 15.04 £0.52¢
1.5 15.37 +0.20" 8.03£0.44"  14.91+0.05"  25.92+0.24"  21.21 £0.26' 22.57 +0.35'
2.0 17.88 0. 36" 7.56 £0.31'  18.020.11°  37.54+0.18"  25.50 £0.50°  27.45 +0.43"
2.5 17.44 +0.21° 8.67+0.37" 15.90+0.07°  33.21 £0.55'  29.78 +0.14*  30.75 £0.38"
3.0 18.04 £0.23*  9.39+0.35" 17.32+0.09' 34.31+0.67° 30.81 +0.36" 30.98 +0.56°
3.5 18.88 £0.25"  10.40 £0.47°  18.08 £0.25°  35.54+0.99™ 29.63 +0.23"  28.67 £0.31°
4.0 18.44£0.22°  11.62+0.19"  17.60£0.17"  35.38 +0.25"  30.08 +0.18"  29.43 +0.57°
4.5 19.16 £0.17°  12.56 £0.72"  18.50 +0.21"  37.80+0.33"  31.71 £0.26"  30.30 £0.25"
5.0 19.60 £0.12*  11.76 £0.83*  19.25+0.12*  32.21 £0.45°  30.29 £0.19°  29.62 +0.43"

TE MR IA] O h 25 R DPPH [y S35 BR < (0. 02 0.

01)%

2% 1 AT, 6 iR (A 2 R AR A 1Y)
ZIKZ RIS DPPH [ H3ETEBREE 77, X I 2K
Z KA U TE 2, H b piy R R R A A 17
ZIRZ K DPPH 5 B B 1 5ok, H O i R A
it 2709 | Alcalase % [, oAy 3 iR 1 Bl ) 45 119 2
JRZ Ik DPPH. [ (h JEIS BRAE J1 4055 o WS A o) [F]
L DPPH [ H 5575 bR 3R 10 5C 22 & B - Bl 2 it it b 1] DA

0 h #E{ 2] 2 h,DPPH A 2L iH PR R 2B BT
s (FURARSEIE [ AR I [R], DPPH A 2R3 PR R
SEE R, HA R gl X R] REE A I
1 T PRI TS IR R K A A B i 2 Ik, 5
HOHPEREAR e, AT BN B R DPPH [ iy 2%
TR TR T

2.2.2 ZRRZNKM ABTS H HESSERAES (WA 2)

#2 TREAMEMMEIRESHE0ZREKE ABTS A REERE

ABTS F i BB %/ %

MY s Eam AREOE  PHEOS | WEAH  BEELG 209 Alalee EHH
0.5 9.91 +0.32° 7.96 £0.75"  10.48 £0.35%  13.49+0.21*  15.90 £0.28* 13.99 +0.72'
1.0 19.62+0.71"  12.46 £+0.66°  20.85+0.40"  24.98+0.19"  28.08 £0.49' 29.10+0.51°
1.5 21.08 £0.42™  14.86 +0.49°  21.65+0.37°  36.44+0.21°  38.34 +0.86° 39.36 +0.62"
2.0 20.13 £0.87°"  13.61 £0.29"  26.62 +0.47"  43.37+0.65°  52.88 +1.48" 49.40 +0.48°
2.5 20.73 £0.23™  16.11 £0.74" 23.29 £0.41'  46.41 +0.33"  51.26 +0.65"™ 53.14 +0.91°
3.0 21.12£0.19"  15.95+0.03"™  26.21 £0.29™  46.55 £0.37"  52.59 £0.72"  53.39 +0.64"
3.5 21.08 £0.22™  16.58 +0.50"  25.62+0.30"  44.74+0.22"  51.42+0.35" 50.76 +0.8"
4.0 20.49 £0.87™"  16.99 +0.47*  24.68 £0.18°  42.35+0.33"  51.56+0.37" 53.24 £0.41°
4.5 21.47 £0.42"  16.37 +0.84"  26.19 £0.35" 44.08 +0.61"  49.71 £0.78" 51.03 £0.29"
5.0 21.99 £0.27"  15.49 +0.59™  24.31£0.26°  46.50 £0.48"  50.06 +0.59*  49.37 £0.56"

T BEAE T E] O h 25 Y ABTS B BB FR%4 (0.01 £0.01) %

M3 2 WAL, 6 R G RE MR 2 AR Ll ) B,

ZRRZIKEA ABTS B i B BR fE

2.2.3 ZRZJKA FRAP {H( L% 3)

RZ KA GURALRES) , B, th Alcalase #H
Bt il & B Z R 22 Ik ABTS B i 518 bR R fe i, HR
el A A 2709 TR R, 7EREAE 3 h N, 2
JRZJIKE) ABTS [ i 235 BRAE I A & 42w, BE)s
ARSEAE A B N W), ABTS iy 2R3 BR i 11 A2 f A

HIZ% 3 LA, 2R IKER BAT 1 BR A 2R e
J1, B HA—E Wk I 8 B iR . RE A
Til 06 P8 2K I 2700 it g 1] 25 14 2 R 22 JIK LAY i
Y FRAP {6, HLUOR Alcalase 8 1 i L 3 2 2K H
Bt PR A AR R F . 5 DPPHLABTS A
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HSLIE BRI, 2R KA FRAP 2540 8046/ fi# 3 h LAPY, BliJS FRAP {ERAPREFRE o
£3 TFEIEAMHEHEZHRE Q&2 2 FRAP

FRAP {8/ ( mmol/L)
it it Hsf (8] /b ~ -

iR = AR i PR =l BaPERR TG 2709 Alcalase 5 [ fiff
0.5 0.12 +0.02¢ 0.09 +0.01e 0.13 +0.03* 0.13+£0.01° 0.16 +0.02° 0.11 £0.01°
1.0 0.25 +0.01" 0.13 +0.01" 0.29 +0.04° 0.28 +0.02" 0.29 +0.01° 0.23 +0.02°
1.5 0.35 +0.02° 0.16 +0.02° 0.34+0.03" 0.46 +0.01° 0.41 £0.02° 0.38 +0.01°
2.0 0.40 £0.02"  0.19 £0.01° 0.39 +0.02" 0.57 £0.03" 0.52+0.03" 0.50 +0.03"
2.5 0.38+0.01°  0.21£0.01™  0.42 +0.03" 0.61 +0.01° 0.60 =0.01" 0.56 +0.01"
3.0 0.45+0.03"  0.23£0.04™  0.40 £0.02" 0.60+0.01"  0.59 +0.01" 0.58 +0.02°
3.5 0.42+0.01*  0.24£0.01"  0.42 +0.03" 0.59+0.02"  0.60 £0.02° 0.59 +0.01"
4.0 0.44+0.01"  0.25+0.02° 0.44 +0.02" 0.61 =0.03" 0.59 +0.01" 0.57 +0.02"
4.5 0.45+0.01"  0.25£0.03" 0.43 +0.03" 0.62 +0.02° 0.62 +0.03" 0.58 +0.03"
5.0 0.46 +0.03" 0.26 +0.01° 0.42 +0.03" 0.62 +0.01° 0.61+0.01" 0.57 +0.02"

VE BRI 0 h B KA FRAP £ (0.01 £0.01) mmol/L,

2.3 HEZ AR T LB R

ZR v id 6 b AR Al AR 2 ORR AR 1 A A 00 2
IRZIKBABUAE. SR DPPH [ i B35 BR R |
ABTS [ 3575 R A FRAP {54 2 R 2 KT A0S
PEUEAT PRI, X T [l — A ff B9 3 i b — Bk 4

2, R DPPH. F RIS R R AR d, 2L ABTS A

SRS FRAP AR WRT . S8

JE 2RI

ACRRIR) 7 A P , 2R JH TOPSIS 535 %) 6 Ffiik F i
il 48 1 22 IRRE A EA T HE R AR A 4.

®4 TRELHEBHZRERRNSHEMLKRIL TOPSIS HF

i SfUmEEs Fedh SEfUmERE HY Fedh SRR HEY
Jo 0.039 3 1 J4 0.1379 21 P9 0.2520 41
J10 0.045 2 2 T3 0.1825 22 P8 0.254 8 42
A9 0.046 7 3 J3 0.186 8 23 P10 0.2559 43
A10 0.051 7 4 A3 0.187 7 24 A2 0.256 0 44
18 0.052 3 5 N10 0.191 4 25 N3 0.256 9 45
A8 0.053 8 6 N9 0.195 4 26 pP7 0.263 3 46
T10 0.058 6 7 B10 0.196 3 27 B3 0.267 8 47
T9 0.060 7 8 B9 0.201 4 28 P6 0.276 6 48
7 0.064 2 9 N8 0.204 1 29 P5 0.2853 49
AT 0.069 4 10 N7 0.206 4 30 N2 0.292 4 50
A6 0.0713 11 B8 0.207 6 31 P4 0.299 2 51
T8 0.071 4 12 B7 0.208 8 32 B2 0.307 1 52
T7 0.080 8 13 N6 0.217 8 33 P3 0.308 5 53
Jo 0.083 8 14 B6 0.220 2 34 P2 0.326 5 54
A5 0.096 1 15 N4 0.226 9 35 T1 0.3309 55
T6 0.098 1 16 N5 0.2315 36 J1 0.332'1 56
J5 0.108 4 17 B5 0.2347 37 Al 0.336 6 57
T5 0.110 6 18 B4 0.2417 38 B1 0.349 3 58
T4 0.127 3 19 T2 0.242 1 39 N1 0.3552 59
A4 0.128 0 20 J2 0.2423 40 P1 0.358 4 60

AR S B P UNCT T A S5 2 8 Al A TIER I | P VR G D 1 Gl B 11 i 2709 | Alcalase 35 11l
MBI, 1 ~ 10 - A FmF% 0.5.1.0.1.5.2.0,.2.53.0.3.54.04.55.0 h,
2.8805.2.378 .1.363,1.292 3 1.297 3, " 41 6 Fif
BB PG PR T B AR TR 2709 A Alcalase 3 ST BEAE ) ] 5 2 RRDT AR T BRI ELE R R
FIMRAR Y BRE AR (1 2709 | Alcalase 25 1 | JPe 2R

HIZR 4 AN, oo R 1 Al AR IVER P

1 ok A 00 114 5 e DG ) o B R 2031y 2. 4349
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SN A ST B X S VNG S 1
3 & it
SRR TR 6 T2 (1 e A =2 R 2 1 7 45 22 K

BUAAAL IR, 30 5 I i 22 k™= 22 K g B2 \DPPH [ H

B B %6 ABTS H Hi 3 B 2 H FRAP {H, F|

TOPSIS X i ¥ 1) 22 Bk 7™ 38 M Bt S8 A0 I P kA7 25

B HE P 8 L IS R A 2 R AR LR, 45

SRFCH] -6 PR Bl A 2 AR B I RE ) AE 7R (B

255 kR B 2709 | Alcalase 7 1 i | JBE & 11 6

ity fiff 22 K AR BE ) 0, WA S h IS, UK R R TR

25.99% ~ 30. 14% Z [8], Z Bk 7= 2 1E 24. 2% ~

29.70% Z [6] ;6 Tk [l ] 25 1 22 R 22 Ik R B

PrEALTEYE BPTEE MAEE  2 25 5 iR

it Alcalase 5 1 | J 2 11 I ) 45 1) 2 R BT 8L 10 IR

YRR . Ak, 2 RRPUEIL KT ABTS g i B

FRAE )& T DPPH A th B BRAE ), A fb i v &

FHE TR 3 h LI, BES A DR RS s iR

SRc e el R SR, WM AR 1 il 2709 dgeidh BT T

& ZRPURALIR , B SRUCH Alcalase 25 1 | iR 4R

SN o A S B R S VIV = 1

S I [0 Jfr B, 4 SCRBIFFEAS W] 28 i AL TR T A

2R A BT A AR I ROR , DA il i 25 A X 2

R IRAE B 52 ), B3R N A7 S 28 TAE

BT
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