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Isolation of peach kernel polypeptide and its antioxidant capacities

JI Xiaotong, SUN Peidong

(School of Chemical & Material Engineering, Jiangnan University, Wuxi 214122, Jiangsu, China)
Abstract ; Peach kernel is a high — quality resource of oil and protein. To obtain polypeptide with high an-
tioxidant activities from peach kernel , ultrafiltration was used to isolate peach kernel polypeptide (PSP)
prepared by enzymolysis method. And three constituents (PSP -1, PSP -2, PSP —3) with different rel-
ative molecular weight distribution were separated and collected. Then the antioxidant capacities of these
constituents were investigated through four evaluation systems. The results showed that antioxidant capaci-
ties of peach kernel polypeptide with different relative molecular weights had significant differences.
PSP — 1 with relative molecular weight below 1 kDa showed the highest DPPH radical scavenging activity
(ICy, =1.44 mg/mL) , hydroxyl radical scavenging activity (ICs, =1.04 mg/ml), superoxide anion radi-
cal scavenging activity and reducing power. So ultrafiltration membrane with retention relative molecular
weight 1 kDa could be applied to the isolation of peach kernel polypeptide with high antioxidant capacity.

Key words : peach kernel; polypeptide; antioxidant capacity ; ultrafiltration; relative molecular weight

M 2 35 1% Bl Al W Bk ( Prunus persica ( L.)
Batsch) 8% 111 #k ( Prunus davidiana ( Carr. ) Franch)
(TR R 7 B ARG R B, DA R
B T R B PR S R A
50% , #5129 2y 30% , FLl g v AN R g
MR & R E] 90% LLE A BT 7 MR

s HER:2017 - 10 -09; f& [ H #:2018 - 03 - 21

EB B e (1993) , Lo, AL AR A=, BF 55 07 1)y R AR
P 5400 AL ( E-mail ) jixiaotongD06@ 163. com,,
BIEVEE IME A, 8 582 (F-mail) sunpeidong2004 @ 126.

com,

(9 B LR, S — il DR I 100 TR} B B R R UR Y
SRTBA A B 7 Ml i) T B, B 38 341
H 2 il AR K 2 R S, A TR Y BT
R,

ATAERE Ao AR A 1 R R R A B SR E L K
RPUNREMEZ IR E 52 22 63, THE M LR
TR BRI E B R o Z IR 245
PRIRE , DR 22 B 2880 5 28 1) 10 7 A7 7E BRI MEJE
IR UE A — Bl % B R BB B R AR5 8
AAFERAEEOLA, HATE 90 2 W TR a2
ki arEs 2 EA SN R B, @ S
INZEWRZE 22 IRAS B Y AN [R) 21 23 o, AR 20 B



78 CHINA OILS AND FATS

2018 Vol. 43 No. 7

T2 kDa B9 2 JIKHA B B 5T AL 16 . Wir-
iyaphan 25" ZERIF5T 4 28 0t K i B R ) i
KB AXS > TR AE 1 ~5 kDa Y400 oA fe i i)
FUEATE YA RV T, O B FLRR I UG
(LDH) itk 2 LA S i VRS (ROS) A= PR T AT,
Z KRR 73 I SR M ERE A AEAH S

AR SCLAB 1 2 1o Bk A 2 1 AT A, A
FRUERARXI W= 2 IR IEAT 3 903 8, LA X 70 7
Jo i A AN [ kA= 22 IR BT A RE L LA A Bk
1R R R BEA AR
1 #MR57E%E
L1 Z5edtH
L1 R3]

B EE O, B 22 T IR TV 1l 75 (BB
HZBEEIMN IR F PG R TG ) s it
iy, 0 AT S PR EBR R A RAR 1,1 -
HIE -2 - ZRHEZRINF(DPPH) I H Sigma 237 5 &
SEALEN BRI RBRIR AR =T JKAZIR BURUK i
TR B =SB Sh o ra, 1 1 [E 24
A IR AT
112 {5

TU - 1900 %43 o6, H -850 & 2 i
#5001, LYOQUEST — 85 ¥ V& T4 4L, UF — 1812 it
IERGE , Waters 600 =250 AR €354
1.2 sE3edrik
1.2.1 B Z Rkl &

IROBRAZ 26 0By, A5 8 /K (RS 400 110 Jo o
BOAF 4% FERENG EL 3¢ 100 I A GCE 25 11, 445
K% pH 2 10.0,7E 50 “C R 2 h, S0 25 e 28
15 min JF17 K, B EER, FBREELED,
7 500 r/min B0 12 min, YL BV, WA R pH
REH 4.5, B0 I, 0R TR 15 Bk
{=Z KT8 PSP,

1.2.2 M2 IRAHXS 5 2 A ) 5

I PSP, F i 2l K BiE AL 5 mg/mL 1Y ¥, i
0.22 wm FRLFLIE M, R FH g R0 AH 2 ) HE BHL (0,3
(SEC — HPLC) il g HAH X 73 ¥ B & 434, A5 4
T :TSK gel 2000 SWXL & % 43 (300 mm x 7. 8
mm) ; #1330 °C; B M - 7K - =R (1
FALL 45:44:0. 1) it 0. 5 mL/min £ P 3% 4
220 nm,

1.2.3 BUMEZ BRI I8 2

H5 PSP LB 1K EC i A 10 mg/mL Y,

P pH 7.0 ARIKE T 0.45 wm 2 0.22 pum A9

FLUBIR o MRIEARXS 73 o e A R0 45 2R, i
HBorid it 6 kDa A1 1 kDa f9 8 JE R, I 78 8
J1790.1~0.2 MPa, F L HEUE S k. 70 BICHE 441
O 2 I, BEZRIR V2 VR T4 AR 21 3 FAH X 231 o
AR ZIK.
1.2.4 B ZIRE A0 AR I E

I BAFNRIE , L O ~20 mg/mL #Y2F &
W BRI IE T K T 0 Bk 10% 1) =& L
ANFERTRB 2 IRV R 8 1 A T00E , 4 B i
B Z IR BRI . #5AN(1) 715 PSP Y
ZIRAT A 35 3(2) RO IE 5 45 A 2r 1 2K
CE¥

PSP [ ik i5% = % % 100% (1)
1

UL = X 100% (2)
3

K om M E R BT, mg; m, Ry B AR
Z BRI BT, mg s m, ok PSP 1 Z KA 5T &, mg s my, Ay
R T A Ao Th 2 IR B i, mg
1.2.5 B ZRI$raetERen i e
1.2.5.1 DPPH [ i A3 FR A0 &

FanZH 2 mL BT R 43 R 0. 125.0. 25,
0.5.1.2.4 mg/mL ) Z KW, A 2 mL #EEH
0.1 mmol/L [ DPPH %, A2 & /K ACE 2 Ik
WAF R X HRAL, LAJCK Sl DPPH /R 25 LA,
AR ] J53 2t e B 7 4 e H I ( GSHY) A Sy A X B
FEZE T RGN 45 min, JU1 3 517 nm A6 ERE,
PATINAE 3 K, 454K (3) 1155 DPPH - JEERE

A,

P A RE S RO 5 A D 3 BRZH IR e JEE 5
Ay s FVEHOGEE
1.2.5.2 BIEAMIECOH - ) WEERAR MM ZE

IR ERE A 0.5 mL 9 mmol/L 1Y) FeSO,
0.5 mL 9 mmol/L WY /KH R — & st ¥ N
1 mL BR300 1.2.3 4.5 mg/mL {92 k¥
W, HER KRN 2R T mL, $E 5] R A 0.5 mL
8. 8 mmol/L 1Y) H, 0,35 i sh LB, 7 37 C AR 1 15
min, [G] I LA B 7K AURAE i A D 0 IR A, DL B
TR H, 0,3 s R4, LAH [) 5 vk B2 1
GSH Jy FEAXT B, I %2 P AE 510 nm ARG WERE,
SFEATINAE 3 Uk, %A 3(4) THE O - JEERA

A,
OH - JifBRA = (1 -—

A -A
DPPH - W% = (1 -——2) x100%  (3)

- A,
1 ) x100% (4)



2018 A 2H 43 %R T H

S A EC!

i ”

AP AR S A RO RE 5 A, Rkt B WO RE
Ay i HEROGEE
1.2.5.3 HAEF A B0, - ) IHBRFNE

WA AR OR =l AR E O, - T BR R,
] 10 mL HIEBAE HmA 0.5 mL it 5 ¥k & 43 51
H70.5.1.2.3.4.5 mg/mL i ZJKE W5 5 mL
Tris — HC1(pH 8.2) ZZ sh W , 7 37 °C T /K i R Ik
20 min, [AREFHA 0.3 mL 7.5 mmol/L (1) 4f
R, IR 5T, S BIAE 320 nm Kb BERE S s
W SERE 1R, [N 80 s, DL S B X i 1] /E
B, RE R R s LSR8 = B E k%, ] 0.5
mL Tris — HCI 22 mrigs AR R it 4% 3R 7 A%
2 AR AR = 3 A AL 2R, DR [W) 5T 6 vk B2 1Y)
GSH E B XT B, A7 00 5E 3 Wk, #5 A (5) 3
;%; Oz_ ° {%F/%E

A 100% (5)

02_ ° ‘]%F/%% = A
0

A A AR = H R 3 A
A ALEROR =l A AR
1.2.5.4 &5 7

A RO A 1 mL BT B2 3500 8 0.5
1.2.3.4.5 mg/mL [ Z IR ,2. 5 mL i 73 50H
1% {2 S LA 2.5 mL BEFRZE M (0.2 mol/L,
pH 6.6) RG] 5 1E 50 C L 20 min, $i% %
WA 4 CUKFE 5 min B {5, Z 5 MA 2.5 mL
A ECR 10% 1) =R LBRIE W, HCE: 10 min J5 25
O B EVEW 2.5 mLiInA 2.5 mL &8 -F/KA0.5
mL Bri 580 1% 1Y FeCly, 185 341470 HAE 700
nm LGRS
2 Z#ER5HR
2.1 MA=ZpkegAaxT T RESH

I v 280 A 3 T] i B €335 % PSP Az i % 45
R J Y ARRT 43 ot i 3 A BEA T , 2 SR [ 1
NF 1 R, M1 RTLLE PSP A XT 43+ it
AR LT AHARXS 4 iR B /N T 10 kDa,
X WL R RE ST Bk R ok 2
ko #R4E PSP B AH X 43 it 5 40 A1, i LA K
6 kDa F1 1 kDa FUEREX] PSP 4T U&7 2, 155 3
A4y PSP -1 PSP -2 PSP -3, ME 1 g1 Af
DIE IR RE A RO K TR RS i kB,
o PSP — 1 HAEXS 70 i i /N T 1 kDa 9 2 k2
99.69% ,PSP -2 oKk I 4 AH X 43+ i & K T 6
kDa [ Z ]k, TAE PSP =3 A S AR XS 0 Bt K
F 6 kDa Y2 ik,

Ay

0.5
PSP 224 Da
0.4
i 0.3 500 Da
F o2
E o1 1000 Da
’ 7543 Da30
0
o1 . . . . . .
0 5 10 15 20 25 30
4 74 i [)/min
0350 bep_y 224D
030F a

X

J

M 7 58

~0.05 L L L L L ),
0 5 10 15 20 25 30
PR B I []/min
1.0 -PSP72 224 Da
0.8}
i 0.6
|
= 0.4

0 5 10 15 20 25 30
15 B3 B ) /min

0 5 10 15 20 25 30
4 83 15} [a)/min
1 FEHSBEMNSTFREDHE

F1 JFASHENSFREDH %
EAN <1 kDa 1~6kDa  6~10 kDa
PSP 89.59 8.82 1.60
PSP - 1 99. 69 0.31 -
PSP -2 97. 14 2.86 -
PSP -3 86.99 10.77 2.23

2.2 M= S AWM sITE
BbA~ B 11 2 I A 15 3 PSP, 228 U8 /) 915 3
PSP — 1 PSP —2 il PSP — 3, Bk~ Z Ik 4% 4 4315 2 4
2 PR,
R2 W-SKEEHBE

EZiIN 135/ %

PSP 67.32 +0.14
PSP -1 28.26 +0.21
PSP -2 34.02 +0.12
PSP -3 27.24 +0.14




80 CHINA OILS AND FATS

2018 Vol. 43 No. 7

M2 W LI, PSP I Z kSR A5 67.32% =+
0.14% 254 PSP [ AHXS 43 F i it 43 4 &, 8471k
PP 368 3l 2 1 A B T T B Ak A 1 il R
=20k, PSP 4B Uk J5 45 44 2 IR A R R/ MR K
PSP -2 >PSP -1 >PSP -3, & 404 15K 2 Fl
89.52% , Ut W g i AR TP R 1 2 KD
2.3 = % Rk eg R BALIE AR

T kAL RE 1R 2K, 43 5138 12 DPPH
A HEERRER I A LERRR B AT A H
FLIE B 5 R0 38 J ) 520 X PSP KR U8 5 45 4143
PSP —1 PSP -2 Fil PSP -3 fydit EALPEREHEI T 2
SERE 2 ~ B 5 iR

100
N -& PSP -V PSP-3
¥ 754 - PSP-1<+GSH
& -4 PSP-2
Z 50t
jan)
& 25t
()]
0 1 2 3 4 5

JUE VR B/ (mg/mL)
E2 &4A5% DPPH HHEREREEN

M2 W] DL Y, & 414 ¥R B %) DPPH -
THBRACHR , HLAA 60 o e B A O M o 7 oo vk
flXF 0.5 mg/mL B, £ 21 537 Bk DPPH - (134 R 5:
AN, SR B A VA R T S B T R A5 A ) 22
S, DPPH - 5 B fiE ) B R 2] /MK IR - PSP -
1 >PSP > PSP -2 > PSP -3, H i Al %4> i & F /s
(1) PSP — 1 & B 19 7 B3k 8 77 d5c o, 4 41 1 ¥k 2
(ICs,) iK% 1.44 mg/mL, Z5HFHH AT 437 i
/NF 1 kDa KB AT 58 1) DPPH - 35 FRAE ST, X
2 FARAR X 43 5T i 1) 22 IR HAT /N i 2 Tl £
BEL, AT DM ST 47 i s b, 55 13 Hl 2 R 2R IO
WA R R T AL
PSP — 1 A Lt , A XS 43 o2 & A3 A e B, v 1
kDa P KB HAG 4 K 1 28 1)o7 B, 7T B 2 BELAS AH Xt
oy F BUERARM KB 5 DPPH - 2 fil, 3 3CH G BR %

IR
1001 -m PSP
- PSP-1
& g5t -+ PSP-2
Nﬁi -+ PSP-3
i‘i—l\ﬂ 50k -~ GSH
5 25 v/i-—-—"'//l
0 1 2 3 4 5 6

ﬁiﬁ?}ﬁ/(mg/mm
E3 AN EEAHRENBTREN

M 3 T LA Y Bl v B R e, 45 2000
Xt OH « B 5k R 4G W2 b TF, 5 30 vk i Bk
S F. Hirh PSP - 1 75 Ui A5 Jo 7 J3E 0 6 B0 A
() OH - ¥ Bk J1, H IC5, 35 %] 1. 04 mg/mL, 55
3.94 mg/mL f) GSH #H*4,PSP -2 #1 PSP 5 GSH
OH - JEFREE S M3, 1 PSP -3 (1) OH - J5BRAE
FWBAR T GSH. 3% il FHIX 4 TR/ T 1
kDa {4 K B vl 7E > o3 - LA BHL BT B el S 8 =X B,
A [ by 76 A R TR s iy T PSP - 1
G IR B X 2> TR A 99. 69% /T 1 kDa,

100

751

- ERR %

50

251

0,

o 1 2 3 4 5 6
JU A/ (mg/mL)
E4 FASMEEPBFEAENFRE

M 4 mT LA i B 22 BRSO3, 4%
4009 O, - TR Z AW EIHRY S,
Hr, PSP -1 Ji5B% O, « MRE S e, PSP -2 £z 55 , 1l
PSP I PSP - 3 E U E AR T 4 mg/mL i, 45
TR O, - JEFREES, (H5 GSH AH L4 4173 1 BR
0, - MIREJIESS

1.00
-& PSP

-8 PSP-1
0.75 apsp-2
-¥ PSP-3

n A . . . )

0 1 2 3 4 5 6
JU A/ (mg/mL)

5 BASWIERRE

LS FTUAFE Y, 2% 2H 53 22 IR A AT o £ 9 35 1)
WG BE AR, U BH A I e ) I, Bl T i vk P 1Y
B, W' B B, 15 B G SR RE s i T
o A oy I8 JERE T B R /MK Ry PSP~ 1 >
PSP -3 >PSP >PSP -2, Ht PSP -1 {15 5 fE
F0E, 75 IR E ol 4 mg/mL B}, PSP -1 7£ 700 nm
AERYWOGRE & PSP 1Y 2. 61 f% . X2 THMCE A
Sk h B IR JURE ) B 1) k1AL T I A TG A ) A
Az, IR SO LA W o MR AR X 21 B R 2 ik
2o ISR T AR B R A TR P SR B AR
TR BE S48 o AR 73 o £ i 1) I B m] B L
AL WL T BOR 1) B R EE RS, R R L TR BE




2018 4 55 43 15 55 7 1] T

i 81

WA, PRI PSP =3 (3R 5 ) 8 T AN & KT 6 kDa

AHEXS 73 B ik IR B PSP -2,

3 & #®

T L R AR AR S B OB 2 Bk PSP, 22 6
kDa 1 1 kDa Ft i 18 I8 1 i 45 21 3 FhoAH X705t

WM A 1) 2 ik PSP — 1 PSP -2 1 PSP -3, #k

=2 IR HOTTE R SN A A S 30 h S 3R B P AL

RES) , H BT AALRE Ty 5 AR 231 ot o3 A1 % V) AH

%, HH X F /T 1 kDa ()2 3K EA T

PréafLRE S . PR, JE R B R Al A RO R 7T

JIRBE, w BN 23T B/ T 1 kDa RSB

K, 3% —45 5 AT A 2R A R SR R

B3 30K :

(1] EZEMmE 2. he NRIEFEZG M ] Je st i
B2 25 Bl AL ,2015.277.

(2] BRbERE. B R A oy AR s s [ D . b
B ALE AR 22 B, 2014,

(3] J52E%, BREr e, b 42 B X 44 8 455 20 /)N B I 26 21
SOD,GSH - Px {1t H MDA &1t 52 [ T]. o [ 5256
T2 ,2012,18(16) ;236 —238.

(4] BONE. B A= R P2 B E IR R IE TR [ ] ek,
2007,19(2) .130 - 132.

[S] BUKNI, B EE, X, 55 h 2B A or s siot [T ], m
P B [E 24 ,2011,22(9) 2262 —2264.

[6] YOLANDA S V, ALBERTINA C,JUAN A R R, et al. Su-
percritical fluid extraction of peach ( Prunus persica) seed
oil using carbon dioxide and ethanol[ J]. J Supercrit Fluid,
2009,49(2) .167 - 173.

(7] Gyt 2R, R PR 5, 5 S R R S R B R
HIIRERFPE LB Or5E (1], A [l g, 2011, 36 (3) -
28 -32.

(8] Sptsls, i AEH, B RGHE , 55, JHURHDERD I 1 K Y $2 0
Jer: BRI REWE 5T Bk [T ]. [ A, 2017, 42 (2)
120 - 124.

(9] FER, Tt , G4 B TR R IR Y i 7 B oy B el
[J]. P EhAg,2016,41(2) .20 - 24.

[10] CRISTINA T F,MARTADEL M C,ISIDRA R, et al. Identi-
fication and characterization of antioxidant peptides from
chickpea protein hydrolysates[ J ]. Food Chem,2015,180:
194 -202.

[11] SHANMUGAMABV P,KAPILAA S,SONFACKA T K, et
al. Antioxidative peptide derived from enzymatic digestion
of buffalo casein[ J]. Int Dairy J,2015,42.1 -5.

[12] TODD S. Isolated ultrafiltration ;its origin and early devel-
opment[ J |. Artif Organs,2013,37(10) ; 841 —847.

[13] PANSARE V J,TIEN D, THONIYOT P,et al. Ultrafiltra-
tion of nanoparticle colloids [ J]. J Membrane Sci, 2017,
538.41 -49.

[ 14 ] ARRCHE , B ST , PhGESE, . 9B e R 2 ko B alifk
R FHT]. &Rk ,2006,27(2) 192 - 195.

(IS EA L, KGR, ERUE 5. AR Bt/ N R £
JRA M A BT SR A TS A [ ] Bl B4, 2013,34 (7))
275 -278.

[16] WIRIYAPHAN C,XIAO H,DECKER E A, et al. Chemical
and cellular antioxidative properties of threadfin bream
( Nemipterus spp. ) surimi byproduct hydrolysates fraction-
ated by ultrafiltration[ J]. Food Chem,2015,167:7 - 15.

[17] S5, REmeles , 5Kua , S5 AN [RAH X 70 JROFF L Aep
TZIRPUAARE I BT L) ] & ol R, 2016,37
(9):74 - 80.

[18] LIU J B,YAN J,JIN Y, et al. Purification and identifica-
tion of novel antioxidant peptides from egg white protein
and their antioxidant activities [ J ]. Food Chem, 2015,
175:258 - 266.

(&% 71 )
structured lipid from Cinnamomum camphora seed oil and
camellia oil by Lipozyme RM IM[J]. Int J Food Sci
Technol, 2014, 49(2) .453 —459.

[26] KHODADADI M, KERMASHA S. Modeling lipase — cat-
alyzed interesterification of flaxseed oil and tricaprylin for
the synthesis of structured lipids[J]. J Mol Catal B —
Enzy, 2014, 102(4) :33 -40.

[27] ZHOU S, WANG Y, JIANG Y, et al. Safety assessment
of medium - and long — chain triacylglycerols containing
30% (w/w) medium — chain fatty acids in mice and rats
[J]. Regul Toxicol Pharm, 2017, 86:42 —43.

[28] KOH S P, ARIFIN N, LAI O M, et al. Oxidative stability
of palm — and soybean — based medium — and long —
chain triacylglycerol (MLCT) oil blends[ J]. J Sci Food
Agric, 2009, 89(3) :455 -462.

[29] ADHIKARI P, SHIN ] A, LEE J H, et al. Crystalliza-
tion, physicochemical properties, and oxidative stability

of the interesterified hard fat from rice bran oil, fully hy-

drogenated soybean oil, and coconut oil through lipase —
catalyzed reaction[ J]. Food Bioprocess Technol, 2012,
5(6) :2474 —2487.

[30] BXER, XEss, hEAEN . SRR R H b
FITF AL (1) LA MCT Sy 322248 B 53 I 2544 T
MG L] Al LS &AL, 2005(3) <17 -20.

[31] RHise. [E A e U7 T 02 M 52 45 S i 41K BE 2t 7T 7]
NEMBFFELD]. TN AR HL LR, 2012.

[32] MCNEILL G P, SONNET P E. Low - calorie triglyceride
synthesis by lipase — catalyzed esterification of monoglyc-
erides[ J]. J Am Oil Chem Soc, 1995, 72 (11):
1301 -1307.

[33] Mg, 227, wlkm AR R ]. sk

SN ESR, 2011, 18(4) 244 —246.

CHAMBRIER C, LAUVERJAT M, BOULETREAU P.

Structured triglyceride emulsions in parenteral nutrition

[J]. Nutr Clin Pract, 2006, 21(4) ;342 -350.

[35] SR2E0. MR MG ZLAA A0 o R BIR B Lk e [T ], 4EI
KB4k, 2001, 9(4) :203 —204.

[34

[



