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Abstract: To research the antioxidant activity and amino acid composition of antioxidant peptides from Macadamia
integrifolia, the Macadamia integrifolia polypeptides were prepared by complex protease enzymatic hydrolysis, the cons-
tituents with optimal antioxidant activity (molecular weight less than 1000 Da) were obtained by macroporous resin and
dialysis technology. The polypeptides were separated by Sephadex G-15 gel, and the scavenging and reducing ability of
1,1-diphenyl-2-picrylhydrazyl (DPPH), hydroxyl and 2,2’-azino-bis (3-ethylbenzothiazoline-6-sulfonate) radicals (ABTS")
of each component were evaluated. The optimal antioxidant components were separated and identified and analyzed by
liquid chromatography and tandem mass spectrometry (LC-MS/MS). The results showed that, the G1, G2 and G3 were
isolated by dextran gel column chromatography, G3 had the strongest antioxidant activity, its scavenging and reducing
capacity of hydroxyl radicals was superior to glutathione with half maximal inhibitory concentration (ICs,) of 6.18 mg/mL
and 2.19 mg/mL, respectively. The half maximal inhibitory concentration (ICy,) of scavenging capacity of DPPH and
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ABTS" was 0.50 and 0.02 mg/mL, respectively. G3 was identified by liquid chromatography tandem mass spectrometry to

contain 46 peptides, the length of each peptide was less than 10 amino acids. The molecular weights of the 9 peptides with

matching scores more than 200 were 631~920 Da, and with no toxicity. The screened peptides with high antioxidant
activity were HLLPK, KEFFP and KEFFPA, the molecular weights of them were 606.84, 666.83 and 737.92 Da,
respectively. This research preliminarily revealed the antioxidant peptides composition of macadamia nut, deepened the

research of antioxidant peptide of Macadamia integrifolia, and would provide a theoretical reference for the development

and utilization of antioxidant peptide of Macadamia integrifolia.
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RN R IR ( Macadamia integrifolia) A 111 JE HR
BEL VRPN IR R 19 5 LI AR, 507 TR B
22 IR E RS AR R AR AL ER T G R AR
H DX, FIFRE B IR . BINAZAREAE, = —Fh e s iy
BRATR, #ERNTREF”. “HRRRZE”, B
FAR AT EN . AR, B ISR )l & il

A, 2020 AFATR E I R FAE AR 26.61 7 hm?,

=P A RN R AP AR I AL 23.53 7 hm?, =& (58
R, K 10%) K 7.50 J7 121, BN ISR R 1
JFEE, SEIR 8%~20%Y, B IR & B OFY N
81.82 mg/g, M54, I & 17 Fha2bimg, Hoh 4y
I 7 B A TE E SRR, S H TN T s ohhg
PEZ IR R m A FH R R 25l

AR ABVER T a2 ik, &5 %
PAZH AR 2] 2 sz HAE s v, DA~ JHERAE 1fin
FE . PUEACFIIN B AN R 0 A vE e, i, A
JFHAE W B A5 WO e SR 22 K, S LB TE T . P
FEALTE RIS O — LB, (H X R SR T
EALRRIY o B alifh, S5F 5 e ARSI AR WHGE . Fl
FHAE BBHEE I T LIS 22 IRAR P o3 i i R NigEA 743
B, HEA B AR XSRS IS RS g /N . AT
PRAR SRR AL, T2 N A AR PSR S 1) 4y 25 rh 1),
LC-MS/MS £ AR GEHEN &tk e Mo i i 24 iR &
TEZ RGS S e T W )20, R AT X A
RPN EIRB A AR A BEREA T T e, SR AT
PUEALIRBEA T4 O T HIRF LR IR BEA TR 2%, iS5
4T /T 1000 Da B4 43 B A E g P A ih
PEN, AR R A RS AR BT 0 T X o
H/NTF 1000 Da 1P R RHT A AL RIEA T4y 2 4lifh
ALER, SENE DPPH. ¥3t . ABTS' H HHL7E R EE
J1 5 ERE SN 5 e gL IRBI BT EALRE 75 Kb
A P d s B ZH 53R LC-MS/MS T4 58, 155
Z R EIEIR R, A TPUE A EYE L e aeth L K
PESIAIT, AN R T & FH R B i SR L AR
FATRBE IR SR AR S 43
1 MRlEREE
1.1 MRS5S

R R ST PEXURAN 2= B IR R R
BT EA R F ERC& AEF(20 77 U/g) BT
RIEAEE AR A IR THEAF]; DA201-C RALK

Ag AN FN G A R R AT B 2 W] 5 Sephadex G-

15 FRMHEEE AL SE AR A R 75 i85
BIATEH IR iSRRI A IR F] 1,1- 28

IE2- =AHIEZEWE(DPPH) | 2,2 -IBRAE-XN(3- 2.3 F5 T
M -6-AE 1R ) e (ABTSY) . R (Fi%4R) . WRIR
AR (RIS ) . IR EERE . Wt o mE e 35
Sigma A\ Fl; ZE  F2E Thermo 23wl EE AN, =
ROBR . KRS Sibal, E 2B A
BRATF S
Easy-nLC 1200 24 F}- 258 i R0 (3543 . H,

% 55 20 & BB B Orbitrap B4 2€[E Thermo
2\ Fl 5 Acclaim PepMap RPLC Cig 3% A (1.9 wm,
100A fE[E Dr.Maisch GmbH; RV 10 BUJiEi47% &AL

FRIUEFE A ARAF]; BB T2
Eppendorf 2\ 7l ; Microfuge 22R FUAL 77 55 3K B .0 ML

2% [E Beckman Coulter 23 F]; ME204E #4347
R F-. FiveEasy 7 pH i1 HMpdpdii-FEA| AT bR
INE]; UVT754N BUERSRAT BLA-6 6 BT RS IR
ILERAE R F]; TGL-16C RIS g 2e = RlaE
{48 TDSA-WS BIEELLHL IR LS =
U BSTT AT BRZY 7] DBS-160 BIFR sy Hifg
SNSRI A R ] ; BPH-9042 BUHIR IS SR4E i
— ERF2E A A R A 3R E T A (91.0 emx
60 cm)  JbtaEtEmATERERMY & AT BRA .
1.2 XFEE
1.2.1 WHRIR iRl S MRIOEZH AT
#4854 FHE/NT 1000 Da B9 1R SR 51 A ALRK,
R PR I SR PRy st 60 H i (FLAR
0.25 mm), S 5 LB F oKk 1:10 LR G,
WK 10 min JFEEEIZE 55 °C, iR 1000 U/g, [iff
fit pH7.5, 55 °C MR 3 h J5 /KIS 15 min K, ¥
# 2= ZE S5 4000 r/min &5 0> 20 min, H L 3E W
pH & 4.6 QRIUNEIRE HF ) #HE 30 min, 4000 1/
min Z.C> 10 min, B F{EWJE pH 2 7.0, i 1000 Da
FRUEME, 5T/ 1000 Da B2k A DA201-
C KALM AR R Z% (_ L FE R 1 mL/min., AR ¥ B
15 mg/mL, FAEAFR 200 mL; ZKBEAL AL 2 mL/min,
IKPEMHAAFR 400 mL; 400 mL 75% B, 3t
2 mL/min), 1454537 H/NT 1000 Da [N IR X
AR, & H .
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1.2.2 # S MEEEBE Sephadex G-15 438 4tk
1.2.1 il O B SR AR RS 738 SRR BRI 55
Ealifl . ZMRkER AN I SEEG Tk, SRIUA SR
DURE AL, 28K Je AR, ARy
15 mg/mL, FAEE N 2 mL, PRl FE#E A 0.3 mL/min,
FHZERKHATEEN, 3 mL U4 —48, 78 280 nm I
FARAGIN S GRE , 43 B 28 e, I 5 2% 1 vt e
ENEIE =R f iy o3

1.2.3 ZRRREERIIE SR IRESEA T E, 2
RRERN A28 (7 A T 5256, LABRUERS 85 1 AR
FERIVEPR T2, 15 H OGBS N AR AR (Y ), B
JEEL R BE S A Al AR (X0 19 1T 5 #2287 Y=0.0461X+
0.0053(R*=0.9995) .

i 22 BRI 5 2R R 10% 1Y — 4 212 (TCA) IR
4, ##E 30 min, £E 4000 r/min F 250> 20 min, DL
A0 1 B BREE, B 1 mL EIEUE, S
4 mL X4 IR I5R], 1R 50 J5 7E = IR R 8 30 min,
540 nm AbMEOCIE (A), FHR AR Z IR EE .

. A —0.0053
% IR FE (mg/mL) = T

o A HIEOGE(L mL S +4 mL SRR -

1.2.4 PRI Z AR EARTEMEI E 2 BEETH
X 56 7 1 U2 s A D H IR AN [R]) v B2 22 KR R
DPPH, 323k, ABTS' H tHBEEEREE S HidJ5tiE Ty, 11
FAG D RS 7 7 RRA O FR B r(r AR UT 1, ARG
Beter) , A VAT BT AW i 9 22 (half maximal
inhibitory concentration, ICs,), HlI 7 B ik #] 50%
A X R BORR R, 1C 5, 8/, PLEALBE Sk .
1.2.5 PR EE 55001 1% 1.2.4 A
SyiEFT LC-MS/MS %58 o (A% 251F: 50 pmx15 cm
FIilAE, B AH Acclaim PepMap RPLC C (1.9 pm,
100A); ettt 5 pul; Vi shAH: A: 0.1% W RIK I
B: ZJEH 0.1% FHER; Siiidd: 600 nL/min; LC £
BB . 4%~8% B 2 min, 8%~28% B 43 min, 28%-~
40% B 10 min,40%~95% B 1 min,95%~95% B 10 min,
S A SR 55 -2 5 B S F-BIF Orbitrap JBTid
AUBEAR LR 2.2 KV, BN IRE: 270 °C.

F)F Byonic X} i i MS SC4F #4753 M, 3 F
Uniprot_Bos_taurus #{3/&/Z (https: //www.uniprot.org)
HEATE AR A AKB S & R E & 5T . = B8 Lafarga
ST By F 5735, SR A ToxinPred (https://webs.iiitd.
edu.in/raghava/toxinpred/design.php ) T 7514 ; &
Innovagen ( http://www.innovagen.com/proteomics-
tools) T K14 o
1.3 HuEali®

JIT AT S A UK, 4 R S S bR UE 22
(mean+SD) #£ 7~ . K Microsoft Excel 2019 #17
Beda s AP ST R )T D7 # s SR SPSS 27.0 4t
T IEATECE S 0T, dh Rl 22 B FH 2 5 LRSS
(LSD) ., HAHFE )5 2253471 (One-way ANOVA) i1 14k

i, P<0.05 F"on 225 W35 FHE IR AR (Pearson’s) i
A7 A VS M, P<0.01 A i F AR 6 . fil
Origin 2021 XT#EAT1EE
2 GBR5SH
2.1 GEMNRRZRRAERIERR B

HBUE FU— A R 1 SR Sl Sy 28 ok B, ARME )
B H T EAS TR 22K, P —25 R FH I SRR e 0 2
A ratifl, 7T RAZRAS ERER AL U0, A IRPREE AT
MR 53T HE R/ I Z BRI 753 B3, AE2R SR i i
SrEsh R )Tz S aR/NT 1000 Da PRI
R EALIKEZS Sephadex G-15 EEFCAT 485 H 3 5%
FEA/PNARBELE ST, G527 1 s, Fridy Gl
G2. G3. FEHIZRBEEI Sy B alifrh orF R R ML 5y
TEBECAE TR BE BRI, 43 -d/ INEBE IR AT: R R RS Bsp
EJN7, A 1 AT G 4T, G3 0 Fide/h

0.03r &

G3
0.02f Gl

0.00

6 2‘0 4b 6‘0 8‘0 160
DR (mL)
BT R G-15 BERAE)Z AT IR fh 2k
Fig.1 Elution profile of macadamia nut polypeptides in
Sephadex G-15 column

2.2 ENRRZEB S IEIEMN
T IRBE B i S R 41 R, AT DAAR i R B

Sy R INAS R ) 53 4385, HL 4328 254 AN, X
FESR R TERE R N HLAT R R, B2 N TG
PR 4R, L HGR R A AR s Est >, FH
ZEHEAIEIAZR (DPPH. ABTS" . #5130
B IR JREE ST ) XA R G35 R/ N =18 R AR
Z R S A TP AR R ST, LAAS e H A E N
o B, a5 RANE] 2~ 5 iR, Ha T b E ks
PEEIADTFE S 1Cs, {H, L5 1~36 4 PR,

2.2.1 AIAJZHSFEUN R R Z KX DPPH [ i 5L 097
BRAEF  DPPH F H3E7ERRZRS 2 W H T 559 it
ARSI EARTE O IR 2 K3 1 AT, 3 R
I IRIR 22 R 53 M 45 e H KX DPPH A i L3945 7
BRVEF, ELE BRI R i e BE iR I 58, 5 4%
IR R . TEARIRIRIE T, G3 IS RREE T 3
(P<0.05) T Gl1. G2, HIETADeH K. TEHE
0.2 mg/mL B}, G3 [UIERRIEN 27.67%+1.08%, H:
JEMRIK R G2(10.55%+1.04%) . G1(7.20%+0.14%) .
B 5 VA B A 358 TN, 5 2 40 1 15 15 3R 38 i o SR R[],
My A F] 0.6, 0.8 mg/mL i, G1. G2 (19 %R
JC i #2257 (P>0.05), ML E] 1.0 mg/mL
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if, G3 BOWF R R 67.27%+0.28%, Hk N Gl
(32.43%+0.56%) . G2(31.26%+0.48%) . MIFH£E
fmXt DPPH H HHIL7ERBE I IC,, (B E, ANE4r
TR LK A e H kT DPPH 3 H 3L B AE 1 K
NG SRy = 4% 06 H K (ICs, 0.01 mg/mL) >G3(1ICs,
0.50 mg/mL) >G1( ICy, 3.65 mg/mL) >G2( ICs,
5.23 mg/mL), AN[F]Z AR 53%) DPPH F B M5 BR
BRI, S IE 1 vhi g S, G3 H IR B e
J& . ZRRI TN, X SR T ARk . 4148
. s G Z RN PLAALTEPETF R G5 RAH ], 3 F i
BN ZRITEME MR E S T TR RN E
JRER2 L FEARBISE T, G1 %7 DPPH H B B 75 5 B
FIETF G2, ATRERE G1 HATHZ t 708 10 I 3
K1, Bk R, 55 F15 DPPH H 34 &, A8
T YU T, X 5 A LAY R BRI
Fh s o3 22 IR LA 7 308 i Nt ik A AN
= ELKPE, B 5 T 5 DPPH [ H 5455 19 4s
FEAF S

Gl @62 SG3 DAMEH K
Aa Aa Aa
100 b o = —
Ac ]
80 &
& Bd
4z 401 N a
Be] 2
N ce Cd g
20 e pdCd a‘
De
NizE N
0.2 0.4 0.6 0.8 1.0

% (mg/mL)
K2 R R Z AR 2H 50 %) DPPH [ i AETEER
AE I B2
Fig.2 Effects of different components of macadamia nut
polypeptides on DPPH radical scavenging ability

T ANRING TR R 7R A [F] 20 730 A [ B 22 57 1. 3% (P<0.05)5
AN TR R 2 738 A [ e B2 AN [] 21 7 2 57 2. 35 (P<0.05);
P 3~[41 5 [l

F 1 WINRREZ AR5 DPPH [ i3I R
A8 1 (B3 5 FE A

Table 1 Analysis by regression equation of different

components of macadamia nut polypeptides on

DPPH radical scavenging ability

FEM TSV IC5,(mg/mL) P
Gl y=15.41Inx+30.05 3.65 0.9768
G2 y=12.66Inx+29.06 5.23 0.9699
G3 y=25.06Inx+67.53 0.50 0.9981

A H Ak y=12.07Inx+102.31 0.01 0.9597

2.2.2 AN[RIH SN R R 22 R 2k i 2R TS R
YR B A L A E T AR —FT A

FhE, JEAA A i SRR R IR 1Y A R, Rk A sy
FIREA A, 2k B P B BRR R S RA T T4
PAE B ZHEPRY . AT 3 K3k 2 nTRUA H, 3 4>
Y e Z2 JIRZH I3 R AT e H O 225 1 el A i

HOTE BREE T, FLIG R 5B EAE G, G3 X #%
He [ B TE R RO, FEMRE 2.0 mg/mL B}, G3
4975 155 R F o 18.82%+0.14%, G1. G2 [HTE =
AR AN 6.79%+1.47% . 7.99%+0.69%, HHH =
(A JC I 2 22 55 (P>0.05) o B MR (B, TR
ARG IR MBS G3. G2, G, B H k. 24
WIS F] 10.0 mg/mL, 3 DA IEGRY S T8
JoeH R HELA 3 P25 5 (P<0.05), G3 1M R
i 67.71%+0.48% . MIEHAESEXT A B KLiE 4 aE
TI0 1C 5o (KRG, AN 33 22 IR R A e H R 7%
e [ B BR AR ) K/NIUT A : G3(ICs, 6.18 mg/
mL) >G2(1Cs, 12.92 mg/mL) >G1(1Cs, 37.77 mg/
mL)>#EHIR(IC, 54.78 mg/mL), AR ZZkgH /%t
PR A LTS BRAE JIASIH], AT RERZB S G3 43 i
B INaT RHIRT F E SR 2R 0z, et B el R AL s
FEoE o, FEE0 H S A AR I [ TS BREE J1P0),

Gl @62 NG3 & AMEH L Aa
Ab §
60 -
—_ Ba|
S
=40+ 2
‘b‘i‘ Ad < Da
41&_\‘ Cb b
Ho
a0k Ae Bd\Ncd
0
2 4

¥ (mg/mL)
&3 RN IR IR 22 IO R 20 43 %o P2 55 1 BR 205 R e 0 04 52 1)
Fig.3 Effects of different components of macadamia nut
polypeptides on hydroxyl radical scavenging ability

2RISR Z AR AL 0 A F d TS EREE IR
[ U575 e 23 A
Table 2 Regression equation analysis of different components
of macadamia nut polypeptides on hydroxyl radical
scavenging ability

T b mUEpryE IC5,(mg/mL) -
Gl y=15.47Inx—6.18 37.77 0.9706
G2 y=23.56Inx—10.29 12.92 0.9897
G3 y=31.24Inx—6.91 6.18 0.9671

AW H AR y=12.04Inx+1.80 5478 0.9964

2.2.3 A[EIH BN R Z AR ABTS H 3L mTE
BRAEF  ABTS'H 3SR 1Zis FH TR MR
ATEHER PP, 1207 BAT BRI . SO . R
U AR 2T R 4 Ko 3 AT UL, 3 R I
HZ R 53 B AW H HRXT ABTSY I HH 3L BREE

o7 B Al JO e VA B P B 0 T 3G R AN TR 4 45 X
ABTS MR EA B 225 (P<0.05), G3. At
H AR ER RS T Gl G2, #)E N 0.2, 0.4 mg/mL
i, 3 RS TS BRI T A H IR, B M
JEE A BN, 38 R I BN s SR R/ NIBUT A G, G2
G3. e H k. M9 E R3] 0.6 mg/mL B, G3 AYTE
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555 94.35+0.08%, =i T4 ME HIRAIEIRA 91.37%=+
0.08%; 4 FFikF] 1.0 mg/mL B}, G3 BUIE RN
94.27%+0.00% 5 45 P H K 94.56%+0.41% JG ik 2%
PEZESR(P>0.05), L THEIEM RN, G1 5 G2 B9
[55R5591H 89.55%+0.70%. 84.57%+0.17%, Wi =
(o] 25 5 W 35 (P<0.05) o AAIPPAVRR ST (1 AR 3T BR
AEFIIY I1Cs, (ERFE , AS[F] 43T i 22 IR S 45 e H iRt
ABTS" [ H 5L BRAE 1 K/ INIUT Ry 25 e H AR (IC,
0.00003 mg/mL) >G3( ICs, 0.02 mg/mL) >G1(ICy,
0.31 mg/mL)>G2(ICs, 0.36 mg/mL), G3 X ABTS"
H HH3EAIEBREE S i, T REE a2 IR aE
IRPERE AT, T ABTS™ [ H & —Fh gk A R 3, 7
SrFRKE S 5 ABTS' [ i 3 & A= I, T2 B8 HY
AP ABTS' H HBLEBRAE T, iX SIHASURHIZ AR
Sy T BRI LH DT SR A TS T B R 04 A 5T 45 SR AH
21, G1 BIHEBREESIIET G2, iX Al fE &2 5| (3%
R P 27155 40 AR A2 i 0

Gl 062 8G3 @ A H ik

100 - Aa Aapb AaAa

Ae By N s N7 2

80 B N
B

Ce _

HBRH (%)

0.2 0.4 0.6 0.8 1.0

WP (mg/mL)
K4 R R L2 ORI 5% ABTS™H HHEEERR
He I RZ )

Fig.4 Effect of different components of macadamia nut
polypeptides on ABTS" radical scavenging ability

3 OWIRRZIAFLL I ABTS' H HEEHERAE 1Y
[l )= 75 A A
Table 3 Regression equation analysis of different components
of macadamia nut polypeptides on ABTS" radical
scavenging ability

FEdh mEpy: IC5,(mg/mL) P
Gl y=34.89Inx+90.49 031 0.9983
G2 y=33.98Inx+85.03 0.36 0.9972
G3 y=12.16Inx+96.80 0.02 0.9573

A H K y=4.27Inx+94.21 0.00003 0.9861

2.2.4 A[EIHT NIRRT RE S 400 5
BB YRR FAOEE T, WOGIEAR IR I EE

EEHRET S NIE] 5 K 4 n] LIE H, ASESr TR R
IR Z R R A H IR A IR R e T, iR R EE T 5
W R IEAHSE, G3 riRmge IiE T G1. G2 &
BWEH K. TEHRE 2.0 mg/mL B, G3 YR J5AE TR
0.49320.00, L FTHETFM AR, G1 R RE S/ 55 R
0.13040.02 B M MG In, 1B JEHE 71 i35 in a4
KNWUT R G3. AW H AR, GL. G2, ik ik %
10.0 mg/mL B}, G3 BYik R RE ST F L 1.701+0.04,

G1. G2 Wik 5 RE ST 4352 0.581+0.01, 0.548+0.00,
P Z A W3 22 5 (P>0.05) . NI ARE S X A
H EE BRAE S 09 1C, B, AR 53118 Z K Ay
JVEH G I RE T R/ MU 29 G3 (IC, 2.19 mg/mL)>
HEHRACS, 4.35 mg/mL)>G1(I1Cs, 8.09 mg/mL)>
G2(ICs, 8.63 mg/mL), YN IR 14544 vh HATif
JRRE 18R A0 HE A, 283 Wi 53 i EMEAR XS 531
HIZZ KD, 2808 SRR ST B S, J3 T IR
KRB e A, BB ol HAr 5 22 a7 1y Bk A 2 i el
Fe5y, Rl G3 RILH B iUIE I RE T, X S
KRR A ) TS5 SR RN

1.8 =Gl @G22 =NG3 @AM H Ak %
]6 - Ab

1.4+ N
=12t '
f‘% LOr Ad
%o.g 3 B
06F s
04t
0.2 | pec

0.0

Cacy

i

8 10

WP (mg/mL)
K5 BRI 22 IO [RIZE 23 % 2 S RE 1 52 )
Fig.5 Effect of different components of macadamia nut
polypeptides on reducing power

F 4 WINRRZ IO RS0 588 1 9 11V 75 #2534
Table 4 Regression equation analysis of different components
of macadamia nut polypeptides on reducing power

B b =75 IC,,(mg/mL) r
Gl y=0.28491nx—0.0955 8.09 0.9806
G2 y—0.24731nx—0.0331 8.63 0.9787
G3 y=0.7795Inx—0.1104 2.19 0.9832

£ mENIN y=0.3812Inx—0.0606 435 0.9869

2.3 GEMNRRZEA S SIENTEMEEX S

JH Rz /R B 15 (Pearson’s ) % A [R] IR I 522 ik 4H
I SPUEAIEVEFS PRI 1C, B TAH NS T . 45
Rane 5 s, W IR 2 PRSI 2H 4y 5 %0k B
FeIH BR B8 1 (57=0.953, P<0.01) . I J5LHE /7 (5=0.823,
P<0.01) Z [ fELEM A OG, 5 ABTS  H B HE0E
% BE 71 (7,=0.796, P<0.01) Z [ fE{E B FEA K, 5
DPPH H L& KR HE 71 (7=0.651, P>0.05) JC 2.2
MK 456 2.2 PEISHT TS PR/ MY G3 4
SybiA TR TR, ZIRABTSE AR SZ H Y
SR, 33X ] eSS /N ZZ KA TRl BEAR /DN, 76

K5 WINRZIRA 73 SHEATETER A B
Table 5 Correlation analysis between antioxidant activities and
polypeptide components of macadamia nut

DPPHH % FIEAHEE ABTS'AHMIE  dERESH
ZIRH =0.651 =0.935" 1=0.796" =0.823"
TE: * RN G2 (0.01<P<0.05) 5 **FIRAH M .32 (P<0.01)
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FLH (Fi Ak My¥Rdl) B 75y, RERE a5 H 3k
KRN, RIS AP TR IR R

TSR BE BE AL JZ T 4y B A B0 3 A4 43 %
DPPH. ABTS". 35 [ B BR R . R Ge 1 ) BH
YR (B IR i, ZEAR IR SR G3 453t
AL EER, H G3 A4rr0¥3t 3 R 3EERR . i
JERE F1 8 T IR BE A e H RIS . A5 mibi Ak
PEAEFEFR Y ICs, (H N G3 L4y fefl, H ABTS'.,
FEL A R R AR R RE T 1Y 1C, (BT e H
Ko LA b 45 R F I ali Al IR EA S a7 i35 5 SR
BE ST AR 7, BrEAkiE T G3>G2>Gl., HRIIPLA
ARG S - T TR DG, HaE M n] RERE S
RSy TR TGN, TR A 3L R E
JHTT e 5 E LR 1O 4 AT P B2 R, ks
G3 15717 Z RGNS BT .
24 MEMMKHEE

SR LC-MS/MS L5 G3 43 FHE LIS Z 24 5t
TR A2, 3R B A 300~1800 Da, B ES T {5,
FEE LK 6, FRERAERT raw 4, Zeat 454 Byonic
R ER 2R, 153 46 FRREL, X SE KB /T
10 N2 LML, 22 VEEL(EAS 530 T 200 4319 9 S KBE
PATHHT, G5 6 P, AR FEE Z KRB AT
{53, AT =E BEMEA CRAE TR BA B S BT 2H P i &
H . HRF T, e kB3I H 23808, nky
BERERRIE . S ARS | B EEARISAERY, HL, A
BRI SR R AT E AR T4 VAN, 2%
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K6 G3HnBErifaikE
Fig.6 Total ion chromatogram of the G3 polypeptide
component

RANZR 6 Fias, T E LR F B o RkE: G
P, 2o AR, nTE TR T A, VEf T e
SIS, WFTE HAE B . BRZGSE lN H .

FEAFFE R, ZRRINEILRRIT A . 43Tl
IR HB AT PERZ i R, KPR FERR A S
WA 22 3 i IR BEAE AR B AR 22 i A 2, s ik
B S8 E A B3k an DPPH [ HH 3L a9 AH B AE P,
Ma 258 A M3 A 2~10 % 8 192 1f) 2 1K Fb H At ok
B E N = DS = e SR =T 2 R A I L1 =
SEOT S IR R 2 BT B A TE T 1 Z K5 T I
6000 Da, & 2~20 T ELHR . AT 4 s 14
KA F B AIK (631~920 Da), Hi 3~7 4 ki sk St
H %, XS5 CHEE BT 45 R —3

Agrawal 250 )ESERSEIR K M) 53125 H 5
TP EALTE I 22 Ik SDRDLLGPNNQYLPK, A
IZIKEA B ARRE T 5 IR A h & s K M
iz Gly, Leu £l Pro f5 5. Ranathunga %558 & 3}, &2
R 823 /K P ai b sp T s LR 55% Ysizk
FRILLH R i B K PR S S o b S E A R
Koiwk. 2 6 nl WA 6 FIRBEIB /K & IENR &
Lbik#E| 60% LI b, i3 HLLPK . KEFFP, KEFFPA .
SWIIN, HFP, SIFFPGPR KE:MT T G3 /i
MIPLEEALTE M . L T £5 Z2 BRI K AR TR], Horpr
SWIIN, HFP., SIFFPGPR ¥E % T 7K , 7K % M - i
HLLPK . KEFFP. KEFFPA Jik B 5 | F#Ef T4 A4k
Al AR A S I R R, L g s I an 1E 7
FIT7R

Z KB N s DA PR P S 3R IR R 350 32, C Rl
Tl FEPR TR ILL, Trp S8 &3k, His F78 PRIBLIR,
Tyr. Phe &4 WAL, Met., Cys &4 Sk, X Setify
RRE LA (4 S SR IR FAFAE T RRBE i, EAT & i
H O A SLIERRIEPER, IR i s K S SR
HHPUAEAIEER VIS, Met G &R E G687,
Pro. Leu nJ$2AL0—+H-FrhFE M A B 3E . AHH
F 1650 7K P 2 L 192 [W) B HE B (4n Ala-Alda, Leu-Leu #1
Pro-Pro 5) B T #5114 [ i I BRIEHER. LUk
SIHTEE 2] HLLPK . KEFFP, KEFFPA JikEXigi 7k
PREILR I Lh s, SRR . 854 K R AT

%6 G3 4rmIIkys
Table 6 Peptide sequence analysis of G3 the polypeptide component

WS kA REEE (min) 3453 FeiEE Sy Fit(Da) SFHLAT AT BAKPE SRR o5 1 (%) TEPETIIN AV PETIN AHXS R
1 HLLPK 10.4878  279.4 A0A096X878 MACIN  606.84  9.88 2 60.00 ToRETE RIF  1.02x107
2 HYLDNPR 146341 2713 11S1_MACIN 914.08 7.54 2 28.57 JeAEtE RiF  2.36x10°
3 KEFFP 385282 2658  AMP23_MACIN 666.83 6.65 2 60.00 Ttk RiF  1.08x107
4 KEFFPA 359445 2639  AMP23_MACIN 737.92 6.65 2 66.67 TeeEtk R4F 6.10x10°
5  SWIIN 48.7829 2550  I16PA72_ 9MAGN 631.80 3.44 2 60.00 Teeetk M 5.14x10°
6 HFP 159426 239.2 AOA096XSEO0 MACIN  399.48 7.56 2 66.67 Teeetk MEVE 1.30x10°
7  SIFFPGPR 48.7674 2272  AMP23 MACIN 920.18 1057 2 62.50 Teeetk MEVE 1.11x107
8  YFDER 19.8593  219.8  AMP23 MACIN 728.81 3.93 2 20.00 Teeetk R4f 2.67x10
9  YLDNPR 158512 2169 11S1_MACIN 776.92 6.36 2 33.33 Toeetk RiF  4.20x10
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Fig.7 Tandem mass spectra of antioxidant peptides
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MS/MS %58 | 8T, 1531 3 Ryl R SR P AL IR
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