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HGE S AN R ) S D RE, Rk A T RE Y
WA, il B e R e M DiRe, RRF
() G P 700 FRATTHT A R B FCPS % 4 61
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T3k BRI LR VR B B SR Ak 22 4
AR ATE R A EER R, LR Z R
VYERRRPUEAFI AR = R E . Bk
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1.2 &
121 H&EROBELE

F1 0.2 mol'L™" NaCl VAWK ToAE b 2 Bk K
fic & ik 0.5%F01 1% FCPS 1Ak .
122 *zman

FES A5 T2 B B, T s YR — e i
AL B AT AR IRALHE, FE SRR A 20kGy 50kGy-
80 kGy. 120 kGy, FIEZFN 4 Gys ', HMHIES
BRI 3 o REHRIRRE S AT
123 HFTEQNZ

BG4 FCPS W, 850, 20T 0.22 um
JERE, HX 10 uL HEFE, s s B AR -RT (FE
IR 35 °C, RIS 35 °C, Ishi A4l
HK, WE 0.5mL-min ) AT RAESHT.
124 RRERZAEGLEMHHT

KRR LA GBS . LM
R B 5 mg FCPS T4, KBr K75, 1E
400-40000 cm ™" £LAMX 4 . HAMEIER I K
FCPS AT LAl WA UG 4l e K BB — e 5 8Us , 1E
190—400 nm V& Fl 474 .
125 HAMNLETH

(DB AT E TR AR RN R
1.5 mL AR BEAE S A G AT Tris-HCD, 0.5mL
NBT(300 pmol-L™" ¥ f# T Tris-HCI), 0.5 mLNADH
(468 pmol- L™ VA fi# T Tris-HCD) , M 0.5 mL
PMS(60 umol-L™)E BB, 25 ‘C/K¥ 5 min, 2
BN AR, RMSEET 560 nm JE. ERE
SE Wit A

SE = A A 000
B

(2) iR AE B e Rl B 1 mL
0.75 mmol-L " 48 — & JE /K Z i i Tk ik ik
BN 2 mL 0.2 mmol-L™" PBS #1 1 mL Z&48/K, #4¢
VRS, I 1 mL 0.75 mmol- L™ BRER 275
B2, M 1 mL 0.01% &K, T 37 C/KE
60 min J5, 7E 536 nm WIILWOGIE, Friifs %
PG HIROE A (B . REBAGEELL 1 mL 28578
KRB T 1 mL 0.01% XK, AE 771
WA, AT 536 nm RIGE ROEHE A GR) .

FEAE LT mL FERACE S0 TP 1 mL Z8080K,

BAEIERBE, TS 536 nm AEARE IO
6 AR o WERRE | A

|:A$%*—_A%ﬁ

EN I

)R JEPE R BE 7RIS 1 mL B
BN 2.5 mL BEER £ 22 i A 2.5 mL 2kFUAL A, R
E1951, 50 ‘CJM 20 min. BEEMA 2.5 mL =45
LR, HHATEL, WH EER 2.5 mL 5 0.5 mL =
FALEIR A, 7F 700 nm AW E W IERE o VTR O
FERR T, RUIEJFERE R .

ZR518
tRIBY FCPS r FE5 AN

K BT FCPS T = 89 %
0.5%F1 1% 5 () FCPS /KIARFE fh 4 80 kGy
PR AR AL 5, e i (i b 25 SR L 1
HE 1 mT%1, £ 80 kGy %5, 1%7H1 0.5% FCPS
() H 08 B 1] 43531 9 30 min A1 32 min, 7EEEHE (i 4>
Mreh, RO T IR . 1% FCPS 1
I ] 5 F 0.5% FCPS, W51 1% FE A i
FCPS 77 T FEMEREFERAR, 7 FEMMER K. 3
RIS IR FE R K I FCPS MR 724, AR
TR R K B A [R] 3k T s e e R SR RS R A

x100%

2

2.1

211

0.5% FCPS

Voltage / 10 mV

1% FCPS

-8 1 1 1 1 '
20 30 40 50 60

Time / min

1 AFEIKREE FCPS 4& M 80kGy Ji& HI 7§ R0 A
Fig.1 Dextran series of different concentration FCPS
irradiated with 80 kGy

2.1.2 TR Z AT FCPS 9 F & 8% vh
FALEZ I S S e s SRR S N
WS . 7R R AR IR T, R AR e S
HA 7 TR E B R R, R, ARSI 1%
FCPS B 20 51K H 20kGy+ 50kGy Al 80 kGy 7| &:
EEIR, 1SR R (R o b 5 SR L 2. I 2
A4, FCPS £ 20 kGy. 50 kGy. 80 kGy Wit &
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P RN TAE R TR S50 T A IR R

A3 5 OGRS TE] 43530 24 26 min 29 min A1 31min.
HHUEIS (R RRGE  ZrF=, B2 W0 FREER
HE ) B P B I A/ o e R B R M 43 1 2 AR
T RE & T 2SR IR =4 | i3t s Achk
Wragd, MK > RN, o0 BT
FEAIR

Voltage / 107 mV

20 25 30 35
Time / min

2 1% FCPS {EA IR & T 7 180
Fig.2 Dextran series of 1% FCPS at different absorbed doses

2.1.3 H,0, Kk E 3 FCPS 9T & 69 %k
H,0, MR 2 B2 H AT i 2 1 — M, &
Xif FEAA i PRI P D /0s , TERR A, 1% FCPS R b
RN 0% 2% 4%F1 6% WIEK H0, J5,
28 20kGy 4w MR AbEE , JHL iy 0B A £l 4 B 45 SR DL ]
3. HE 3 |, A 0% 2% 4%F1 6% H,0, 1
ToAC R 2R il () H DB [8] 43531 9 27 min. 29 min,
30min Al 31 min. K24 H,0, NiREALT, 52K
TN 2 018, IKZHESF=. HE
RIS SR T H R SR RS, EAE AR T
A H,0, Ak Z BRI FEAE, bR . ditk
AIRNBEE M HoO, 3R EERIHE N, #8185 FCPS [1)4)
T E IR
6.5
6% H,0,
/ 4% H,0,

2% H,0,

6 F

55F

5 F

4.5

Voltage / 10° mV

4 F

0% H,0,

3.5

4 27 30 33 36

Time / min

3 EARRKE L AEMET 1% FCPS 45 & 20kGy J5 11
7RG
Fig.3 Dextran series of 1% FCPS with different
concentration of H,O, irradiated with 20 kGy

2.2 RHEX FCPS Z519R0 S0

22.1 LI RiE AT

N T HHEEIRALFE ST FCPS 25 HIs2m, Kok
AbHE 52 OR[A 7 AR IR AL 1% FCPS KRS AT
JE AT AMAN, SR ILE 4.

S
120 kGy 3

100 -

80 [

60

T/%

40

20

0

4000 3500 3000 2500 2000 1500

Wavenumber / cm™

4 1% FCPS & [ SGTI AL 38 5 1 4141 Bl
Fig.4 FT-IR spectra of 1% FCPS irradiated with
different doses

FH P 4 a5, R 1% FCPS A5 HR T8
AN, BoR T AR 2 A WA 2
AEMR ), % 3378 om ! Ak O—H MH4EHE S,
2938, 1421 cm ' &b C-H M&i4RS) 5725 MR 5
1743, 1618 cm ™' A —COO—- I 4E R, 1154 cm™!
Ak (RS S A DL TR 3R PA) i C—O—C W g, 1078cm ™!
Ak BB ST U g IR B C—O—H iR . BRI
W7 TE A6 S 2 W R e B SEAA FR L 1T 1% FCPS 224N
[ I e Am IR AL B S 2D AN I, R T EAER 2
WA AR RS SR AE T — 2 Ak, BEETRIK
IR0, 7 3400 cm ' AL O—H WS4 %87 48
N, URBATEBR AR RE P A T B RSy, AT RS
ORI EAL R . #E 2355 em ! Y BLETIE R R
R BT XU 4R 30, 1T e 7R 4R B B i 72
hFFFR PR A . TAE 1740 om™ Kb Bl e IE
o, WRSIBSZHTIR/D, AT RE & BT —COO— b
H, AT C=0, HZEEMEm, C=0 Wi
B
222 HEINKESHT

1% FCPS £ [F) 45 HE R & Ab 21 )5 22 5K /M 6
TSR 5. MIEL S TR, FEAEFAYITE 265 nm
Ak H B — A R A 0, T L i o R A R 1
g B B KA IR 5, HEI 2 C=0 (Wi, S5 414h
O HT R A R —E i, IR WA B AL R T R A
C=0 ZiMA . BT ZHE SRR y s T s
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R E HEE, T E B P G IR R B,
PREAE EH A S IR IE K T C=0, #ifE 265 nm
Kb Eh BT 0 A e L A ) 1 4 e A
PPN

3.0

0.70

120 kGy
0.60

2050
=

0.40

Absorbance

1.5 50 kKGy
80 kGy

7240 260 280 300 320
Wavelength / nm

0 kGy
0'0 1 1 1 1 1
200 250 300 350 400

Wavelength / nm

5 AFEFIEFEEE 1% FCPS B &5 6i%
Fig.5 UV spectra of 1% FCPS degradation production
irradiated with different doses

23 MEMNEMHR

231 HIRARR & T AR ) 69K

90 F
80

70

Inhibition / %

60

—a— Vitamin C
50 b —e— FCPS

40

0 1000 2000 3000 4000
Concentration of FCPS/ ug-mL™'

el S R e RS e Wi R NS i
BETS, WERIE, JEBE SRR AE R It ALY
Kk, JEIESE FCPS V& RRAH AR & T 1R A1
FHIHRE (Half inhibitory concentration, 1Csy, B
FE—TE bR YRl 28 I IE RN S0% X v
PR FEAED W T AT A A% 1% FCPS X H 20kGy
1 50 kGy HEATHE AL ER , W 5 HHEE AT - BT
BRI, DAFUEAL T Ve FUER S50 AL FE 1Y FCPS 1E N
X, S5 R 6 fros o« &L 6 7T %, FCPS 48 20 kGy
H1 50 kGy FIEHIEE, HIGHREZEIE T ICs
I3 91%179 0.0042 mg-mL ™" A1 0.003 mgmL ™", TiRZ
R FCPS Al Ve il B S B B 111 1Cso 73l A
0.62 mg'mL ™" 1 0.49 mL™', &5 FCPS i
AR TR R T R FEIRE FCPS, BEm TR
S5 Ve, 1 H4 50 kGy $a [ J5 i) FCPS TR
ARSI T 20kGy #8IBK), WHT FCPS &
RN fE, O BRI R 1R BIR K

R

Inhibition / %

50

5 10 15 20 25

Concentration of FCPS / pg-mL™

6 1% FCPS (20kGy. 50kGy)iERRiEB A= 7RIt (X +5, n=3)
Fig.6 Scavenging activity of 1% FCPS (20 kGy, 50 kGy) on superoxide anion radicals (X £ S, n=3)

232 FMRAEK G AR A WK

FREL A AR BR AL, JUTRERITA [
Y R R AR SR, 1% FCPS BE S48 M2 20
50 kGy F S5 f5 , HIERRIRHEE H AL AR
JIWE 7. BHE T ATEL TERREN 10%00), KRR
FCPS #J¥ 4 0.63mg:mL™"; £ 20kGy A1 50 kGy #&
M85, HIEF] 10%375 BRI 1 FE 4 51024 0.0089 FI
0.0268 mg-mL ™", A JLAE I J5 1) % B 75 R F0 0 1 B
FRE SR T AT 2. HUARTEHEAT B AR e
S REM A mE, HPBEHE T H B
BEH B L, ARESE I FCPS jE
AR T E AR A RGeS, X 7

HIEL 8 7 Hr Al A — i s AR R AL 3L ) FCPS 76
BREE I S 7 B AR 5 R 1 BT
RERIM, /NyT & FCPS BA I MrE .
D] T et R SR A 21 B A 18 5 Y FCPS
2.3.3 LJRAE A MK

H B3 H T A fUs = £, BAE
JR 7764 o R 3 SR AR B BRI RS, A
i AT AR HLARS . 1% FCPS S H 20 kGy #1 50 kGy
HATARIRALER . FEATIE IR R DMK, 25 R anE 8 Fir
N (BEALFR Y FCPS WKEE, HALFRAIBIFRET ). &
EVEE 2T

1% FCPS (20 kGy):
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P RN TAE R TR S50 T A IR R

y=0.134x+0.029 (r=0.996) (1)
1% FCPS (50 kGy):
y=0.106x+0.001 (r=0.998) )

MR IE N 30 pgemL ' B, £ 20kGy. 50kGy
FEGE AL B FCPS FF i 1 W 6 B AE 7 53l N
0.42. 0.32, Vi 20kGy HIIE R AE 117 T 50kGy .

50

—e— FCPS
40 +

30 +

Inhibition / %

20

10

500 1500 2500 3500

Concentration of FCPS / pg-mL™"

&7

4500

R FEIRALER ) FCPS WROGREAE 9 0.32 I, & K
FEN 3.5 mgmL ™" (W& 8), ARIEIBALEEH FCPS ik
F5 50kGy b3 FE S AR R B e T, R 2
RIS FCPS K EE 116 fiF. LA ENFE S 18
TR Z PR R T BRI IERE ), 5 Ae 1
A 20kGy>50 kGy>FCPS.

[ —=— 20kGy
—e— 50kGy

Inhibition / %

10
Concentration of FCPS / pgmL™

1% FCPS (20 kGy. 50 kGy)i& bk B A IEE (X £5, n=3)

Fig.7 Scavenging activity of 1% FCPS (20 kGy, 50 kGy) on hydroxyl radicals (X £ S, n=3)

0.40 r

—e— FCPS

0.30 |

0.20

Absorbance (700 nm)

0.10 L L L

500 1500 2500 3500
Concentration of FCPS / ug-mL™

= 8

4500

045
—=— 20 kGy

| —— 50 kGy

025

Absorbance (700 nm)

0.05

10 15 20 25 30

Concentration of FCPS / pug-mL™

1% FCPS (20kGy. 50kGy)IiBJEAE /(X £ 5, n=3)

Fig.8 Reducing ability of 1% FCPS (20 kGy, 50kGy) (X £S, n=3)

3 #ip

FH %5 HR 77 12 B il FCPS, ©°Co - 28 W] 5 2L
FCPS (14> T &, WIRIREE . WG K HaO, RN
EA e iR AL B AR . TEFAERE T FCPS ik
FEfkE, A>T R R TG KR B A HL0,
WREENIXT FCPS HIPF MR IE gt . PRk, mladst
PR IR HO, IRIEFHE T EMZ P,
I AR IR RT 5 FCPS HIZL MG RE R ot
L, BEEWSG RGN, £E 3400 cm ™ 4bf) O-H
AT U 328 T A5 /N , T B A — 0 40 FR S A S A A B
7E 265 nm A A7 H B — AN e, S Bl IR R
BTN, HEME A C=0 MRk, B4R IR S
FCPS 277 A= S R FE A S0/ TR

WAL S, FCPS 7EIEMBEME 7. HM%

FREE AL E AR EHCREEIRR FCPS A &%
PEE, VA8 /NP FCPS B il sa b i,
R iR RS FCPS 3R B bttt H i
PESER T RFE I FCPS . 4 HE P& A2 F%AIC FCPS 71
BIE BT L, GAFRIEIRE . FEIRAE . H,0,
ISINEXT FCPS Z4a R PR A AL BRI 52, A TFESK
bR A, 20-50 kGy (1555 AT LG 5E FCPS It
S DL 2 TR

WATR AR AR, FE2RBUIEE. 22Kk
O ML R R AR R R R S5 R A R M 2L B R 2
FYINR R, KRGS PR E 2 MPUa s,
FEAER BT AU T B AT BEPERST, AiR
i@ %t FCPS #HAT4R MR, KIFEIRJE ) FCPS A
A AT BT, BRI AT DO MO AR 22 4
R R T PR T PR 7
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Effects of irradiation on Ficus carica L. fruit polysaccharide molecular weight,

structure and antioxidant activity

LI Shichao YANG Xiaoming MA Haile LIU Weimin ZHANG Henan
(School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China)

ABSTRACT The Ficus carica polysaccharides (FCPS) were degraded with ®*Co y-ray irradiation. We adopted the

high performance gel chromatography (HPGC) to determine molecular weight, and ultraviolet (UV) together with

infrared spectrum (IR) to analyze the structure of FCPS in order to investigate the influence of FCPS concentration,

irradiation dosage and H,0, concentration in the process of degradation, and compared the influence of different

irradiation treatment on its antioxidant activity. The results show that the irradiation dosage and H,O, concentration

can facilitate the degradation of FCPS while FCPS concentration has inhibitory effect on its degradation. After

irradiation the carbonyl of FCPS absorption peak is enhanced, and the activity of FCPS on scavenging superoxide

anion and scavenging hydroxyl radicals, as well as the reducibility has been significantly improved than those of the

untreated.
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