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2,2 —BRORHE - 1 — 37 3L JPF 3L (2, 2-diphenyl — 1-
picrylhydrazyl,DPPH) , 3 [F Sigma 23 A ;2,2 -HK AR
(3-Z IR FFVEME IR — 6 — T R ) . [ 2, 2/-azino-bis ( 3-
ethylbenzthiazoline— 6-sulfonic acid), ABTS ] & HT4& fk
P &, B m KAV BORA RA A 4 i H &
H, 258 A7 a0 BR A w) o oAt 50] 34 4 4 #r
afi K PR A MR BRA 7
L2 FENHFSERE

BS124S AL K1, 1[5 28 2 F 0 KA R A
F);5424R BV R B0 ML, 18 SE A FE N F] 5 Spectra
Max 190 BUBEFRAY, 52 [E MD 23]
1.3 RETE
1.3.1 MRJPs &F a8 LR RERT-20C &
ffo K H SDS-PAGE ( sodium dodecyl
polyacrylamide gel electrophoresis ) & F Hi 7Kk 43 1 1% T
Hh MRIPs BY2H B, FHZE R AR e 198 58 3 s e,
I 20 mg-mL™' % IRV WG 5 loading buffer 45 {4
FURA, 100°CHAE M 3 min J5 LA, FFIRHTK, HIK
HL BB R i LT A — 2% 2R 5 K HL UK H A 66
VIHZE 110 V, R Image J 0 0 0K BE I 5 T vk
Mz MRJP1 e MRIP3 (A% &>
1.3.2  ABTS %#BAFEMZ W ARRIHT I
B T I RE K VR B A 800,400 1 200 mg - mL ™' AR
PR £ UL R 5 ABTS ST A TG
1.3.3 DPPH AW AFEhAMNLT % Tl
SEUCY BRI S MBI, K 0 TR R IR OK R R
% 100 mg-mL ™", B 190 wL 0. 1 mmol-L™" DPPH £ F
T 96 AL ARG KUK 10 L 100 mg-mL™!
AN TR RSO 1 86 A TRAA 1920, 30°C fR R 20 min
J FHBEFR T 517 nm A0 I i M BE AR 5 Xof R ZH
DLAEIRFR 0 ZE AR e B AR . 3 IR 258
DPPH F HIZETHER R

ODX-T

DPPH H H &G R =

sulfate-

x100%

(Do

1.3.4 KEWREGRESETMNE 2% Lowry £
Frd ORISR 50 B AR v A R
(bovine serum albumin, BSA) W 7E 595 nm {7 K Ab 1)
WOGREAE , IEHIAE BSA ARl g . AR5 I 8 FF 5l VS TR
7E 595 nm PERALIOCEEE A7 AbRAE M 25 A
s )RR VR B
1.3.5 B4 EME 3% Hinneburg 57 FIH &
M2 RIS 6 0, HERRICER 1 mL
f#tJ5 19 10 mg - mL™" ¥ F I KE WL, A 1 mL Folin-
Ciocalteu 2 (5], JE 515 A 5 mL 1 mol-L™" Na,CO,
VAR, ZEIK E SR 10 mL, WEHS IR A, 7658 I T e
HeFE 1 h JEI5E 760 nm P A< AL B9 WG RE(EL, ArifE
i £k & 51 vk B2 19 I JL S R (3, 4-dihydroxybenzoic
acid, PCA ) ¥4 1 WO BE B 25 ), B b S i 75 45 2R
~NK mg PCA-¢g™',
1.4 HIEHHF

RIS ECHE 3 1 SPSS 18.0 #h4T B FH M43 Hr, P<
0.05 F/RZEF W E, KA Microsoft Excel 2010 £ il
I3, AR Ve B - Y9 {8 75 #E 2% (Mean £SD)
TR,

2 HERESWH

2.1 AERAEAEF R P MRIPs & 2

FHE 1 AT, O [A] SR Wi s 4 0 F 3% 59 MRJPs DL
MRIP1 Jy 3, HAS[RR Wi ] i MRIPs 7 & 25 5 W]
W K 2 ATAL 4 7 R KR B R, MRIPs
MRJP1 & i 2 5 1l R U B 309 9 5 (P <
0.05) , T-WFE ML IS 30 43 0 Ay P 52 06 12 2% M R A2 26
B 2R R R, N 02 R O 3 e AR T S
1) MRIP1 B AU B 1 5 . 9 i R i 9 8% 1
Hrp MRJPT & ALK T 4 A R FEM (P<
0.05) ,fHE FHACRU T BRI FE S . 7.8 0 Ry
e A MRIP1 & &SN T 9 Ay (B RSitH525R7
(P>0.05) ,1fi 5 H £y R i % T3 o MRIPL 5 2
FIET 9 Ay (P<0.05), 6 H Uit i T 3¢
MRJP1 & ik,

AT HA BT E YRR, N [R] SR A A 0 0 1 ¢
o MRIP3 &3z iR R, A B I R 22 5 (1
#AK 5 MRIP1 2640,5.7 A1 8 A 13RI i) £ 3¢ o
MRJP3 &8I BELEF(P>0.05) (0 ik 3 > HMHF
WCRE AR ) MRIP3 &3 B8 4 Ao Ay (p
<0.05) ;6 A0 RUYC e T3 o MRIP3 & & B (KT
HAth 3 (P<0.05) , S5HRKW], RS SE G K 2R 0 2
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Fig.1 SDS-PAGE analysis of MRJPs at different

collection times
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Note; Different lowercase letters indicate significant
difference in different collection times at 0. 05 level.
The same as following.

B2 AEREEEREE RS MRIPs 8
Fig.2 Content of MRJPs in royal jelly at

different collection times
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%5 6 A {3-Ruiyig T3 DPPH [ H 215 R AE /1 JC i
F2E5 AT AR T H AR M (P<0.05)
FHEME T EE T, R 8 H O34, Hoft SR e v 303 i e
TFIX DPPH H H A5 FREE S MRJP1 Fl MRIP3 &
IR 56 2R B0A 0. 828 Fil 0.847, W, 1% T3¢ DPPH
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Kot
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Fig.3 DPPH scavenging ability of royal jelly at

different collection times
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SAALRE D) o, B 2 e T A SR B A R (P <
0.05) ,Hy A 7 Ay Fn 8 H 453 R e ist 301 iy i e -2
5 DPPH [ HHAETHBR AR 145 2L, 6 7 0 R iy i%
FIR BBUEAARRE T AR T AR I AR i (P<
0.05) , AP RFRI,5-9 Ay RIS £ 3K
B EPTEALEE 115 MRIP1 5 MRJP3 & 2 A 56 R 5L
43314 0. 680 F10. 743, FH] MRIPs 51 T3 B4R
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Fig.4 Total antioxidant capacity of royal

jelly at different collection times
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Fig.5 Content of water soluble protein in royal

jelly at different collection time

R
Total phenol content/(mg PCA g)
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Fig.6 Total phenol content of royal jelly at

different collection time
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MRIPs J& W T3 (0 35 Z 35 M4 o, #F 95 R W,
MRJPs FFANTR S M, o A e 1 0 1 A LAt il 43 B
TG e ORI (AR ), T B 1 R bR A AL
Wy A it ) B SR A R DA L R ) EE R S Y
AW S 3 43 B A ] 2R e b 391 04 3% DPPH [ i 3
THBRAE ISP ALRE 1 R B, 6 J1 0 Ry % £
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G T AR M 301, FLMCHL K AT i Al MRIPs KR
5 B S A T A SR st 2 DR, — 1 AT RE

JEHT 6 A AEEIREE &, 5: 30 MRIPs &84 B i ; o5
— 7 TV B s B] | A5 08 1 H oS DA S PR G I R th 2
s M) T I 30 PN T 0 R R e SR A A T v R )
SRV IR X W R v AR Ak A I T R ) A
K2 ARBIFGE RS [ SR i i 3 8 S ) MRJPs 5 &
5 YT EA G HEIEAT T AR BT, 45 AR I e R
RPTEAL G PE S MRIPs A7 78 IEAH Gk, X 5 5 2
SO HE ) MRIPs 275 DPPH [ H 3575 BRI v HL
A IEAR 2 —3K

Nagai 25" F ' 2 11 06 26 11 A0 A I8 1 i
AP T3 5 K B, MRIPs 22 il it )5 15 B 8 S B S 1
H MR B RENRE S e . AR KA
RMCES B0 FOR BRI A S R LB E AR,
(ERARRR B A MRIPs & A7 7E 225, X ] g f&
T MRJPs £ IR S AMIR BEEAE H 5 7™ 25 T 2 ik 45 HiAth
TEA KR, R I 52 B804 [R] SR A sl 1 e 1 2
BOKBHEEASTEIF LR EZER, Guo 7k
MRJPs B P 7= A 1 22 IRZS i o BT B0 i bt AL 7%
PR B AR KRR T, #0 B b a1
MRJPs B 70 , 7= A= o S AT 1 T i 1 2 IR 4, X
ARt — B LR T 5 A 8 A ke
MRJPs & & 5 SR B AR AR R Bt S Ak B8 7 B 1T #5853 1) B0
% 2R BT E A A, (B[R] ) £ Bl 3 e
YA ALTE AN AR 38 128 53 B A 1] SR WSO 1A e 1 5
ZE oA, BAR 6 A RILE % T2 DPPH H H
FEVE B AR 77 AL A R 7K T At SR A B 9 9 B
i, [EHG S 22 W 5 v LA R WSO B AR R 4 6
F A SRR 88 2% 2o 3 (R0 SR AR 1 M B L At SR W AT
55, R, S5 e a8 il & X 6 H 3 RS A B 135 v 2 1y
PTG P B S5 R AT T B 22 T 5 4 A A AR R , I G
PUEAL TG FRAR A 20 THLHE 278 F AR, S i 3¢
PrEAIE R N R AR R 2%, G4 MRIPs M L fift 7~
A PR ARG K 22 B i APPSR AR R e AR
B B B ) S 2T SR A 2R

4 @

AHFFELE R AR R M S 0 8 A
e IR FH A (MRIPs) & & 22 5 W 3 R0l J&2 MRIP1
I MRIP3 48 & i ECE W B, T8 & Ik R
TR AGE  DBCE B AR R R AR | S5 22T R H
FE YA AT IR MRIPs 19 FL 840 #r, &
WP AAL TGS MRIPs fE4E— & W IEAH &, (H
AN]SR SR B e 3 v ) MRIPs 25 J 1 B AR O F R —
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Antioxidant Activity of Royal Jelly in Different Collection Times

CHEN Di' XIAO Chaogeng"* SHENG Lingdong® LU Wenjing'

TANG Honggang' YE Qin' WU Weicheng' GE Xiao®

(" Institute of Food Science, Zhejiang Academy of Agricultural Sciences, Hangzhou, Zhejiang 310021
2 Department of Applied Engineering, Zhejiang Economic & Trade Polytechnic, Hangzhou, Zhejiang 310018
3 Hangzhou Kangli Food Co. ,Lid, Hangzhou, Zhejiang 311401)

Abstract; To clarify the influence of different harvesting time on the quality of royal jelly, royal jelly collected from April
to September were used to compare content of major royal jelly proteins (MRJPs) , total soluble protein and polyphenol
and to analyze the relevant between antioxidant activity and MRJPs. The results showed that there were significant
differences among MRJPs ( P<0.05) , and the content of royal jelly harvested in June was the lowest. Content of water
soluble protein and total phenol exhibited no significant differences ( P>0.05), and the correlation coefficients of free
radical scavenging ability and MRJP1, MRJP3 were 0. 828 and 0. 847 respectively; the correlation coefficients of total
antioxidant capacity and MRJP1, MRJP3 were 0. 680 and 0. 743 respectively. There was positive correlation between the
antioxidant activity of royal jelly and its major royal jelly proteins, but no significant correlation was observed between
the antioxidant and content of polyphenols. This indicates the free radical scavenging ability and total antioxidant capacity
of royal jelly exhibited by several antioxidants. The research provides references for the study of antioxidant activity of
royal jelly.

Keywords : major royal jelly protein, collecting times, anti-oxidation, polyphenol





