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Abstract: Taking the 2-year-old ‘Huadan’, ¢ Huamei’, ‘Fuji liquan’,  Huayu’ apple seedings as materials, the hazard of

apple aphid on four apple varieties in greenhouse of Yunnan Agricultural University during June to August in 2012 were

conducted,in order to know the difference of the harm of apple aphid. The results showed that the performance of apple

aphid on ‘Fuji liquan’ and ‘Huamei’,  Huayu’ had significant difference in the average number of apple aphid per plant,

the number of apple aphid community per plant and community area per plant. ‘Fuji liquan’ and ¢ Huadan’had significant

difference in the mean number of aphid per plant. In the four varieties, ‘Fuji liquan” was the most serious, ‘ Huadan’ was

the second,followed by ‘Huayu’ and ‘Huamei” . Apple aphid damaged side branches of the plant more easily.
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AT FE-4-F LTy (BHT) |1, 1- 2 3-2- = A FE 5
(DPPHD , 4 R 3 #fr 4
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L2.1 ZHSENNE SHSENERAER-R
BRvEDT . AEADRIAR VE il 2 A0 1 - HERR AR 105°C T4
FEE AR 0. 1175 g, FHIK 0. 1175 g/L W # % HE
FRUERE . 4B B 0. 2.0.4.0.6.0.8.1. 0.1. 2 mL %254
FRUEN 45 LIZKANE 2.0 mL ARG A 6 %R 1. 0 mL
YWBRER 5. 0 mL,# 1F 10 min, ¥24), S 20 min J§F
490 nm PR A EE(E (Ao . LA 2.0 mL 7K [FRIRE
BAABRERZS [, DU AR O W R B A A A
JelE. EhrE LI E 1 FiR. BESHEESENES
MBEREC I FREL 2 g WYREJE RORES A TR e
I 60 mL AIZEIEIK , T 90°CK A 2 E 8 h
JE U B0, JE WS A 250 mL 5 BN YR AT R
BRI 40 mL ZE4E /K 4k SE I AL, 3R E 4 h 5 U8
B0 BB AEES 1 REBN AR, HZEBK
VR Ve W AR BIR. ZEARBAKERE
250 mL,JBA 5. WEFFREL 2 mL AT 25 mL
R R R G R T I 8 R OB AE L 7E AR 2R
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BUMYER G IRE SR 45 1 g, /K 2531 30 mL, 433 A IR
A 60.70.80,90,100°C 7K 18 H [ i 42 B 75 min, BLH
FEA) ., RIS R] R AR A5 O R 5 AR A
1 g, KA 30 mL, SR FIT5 H i 4R BUR BE  7EK
YR 43 B R B 60,75,90,105,130 min, BUEHES) ., B
VR LG PR AR SR A 5 I < BEUR R 5 R 45 1 g, 431
7K 20.30.,40.50.,60 mL, 3R FF 15 H #4 £ 43 $2 B B AN o
SR R AT IR AR ST BUR RS, DL R it g
20> (4 000 r/min, 10 min), 55| FH R, MEHLFHL
Mo & FOB B R ER SRR ECR, WOR B, 2L

RimE

L2.3 mapisiit  7ERE RN ER T
3 £ 3 /K Fma i i Central Composite #1325, %%
PG FR FP AR BOR B VR L 3R HCR (] X6 Bk 3 22 b 4R
BORR M, N ZKFERE 1,

x1 M 8z T ] 3% 43 4
7K . ‘lili.
AREE/C B i [B]/ min C RHR /g » mL—1
-1 85 85 1:30
0 90 100 1:35

1 95 115 1:40

L2.4 BREZHEMILEMEERR D44 E CH
BHT gt B8, M2 B R 435 R 1.2.3.4.5 mg/mL
it AT AR HRAROIIE . TR R AE 1 O E -k B L AP iR
JR¥k :2. 5 mL RFEIVEREE AR RN 2.5 mL BEERZE v
W (pH 6.6,0.2 mol/L) & 2.5 mL 1% K,;Fe(CN)s, F
50°CK ¥ R 20 min J& s & HL AR E A 2.5 mL
0% =8 AW, B> (3 000 r/min, 10 min) , B ¥
W 5 mL, A 5 mL 288K & 1 mL 1 mg/mL K FeCl,
W IRA 92,10 min J5IIE 700 nm (I EE. A{E
MRERAFESWEREEIBR, FAS544E CH
BHT #47 b4 . DPPH H H1 25 BREE F7385 - 53 1 I HX
ARV BRI BE S PEW 2 mL, il A 2 X107 mol/L
DPPH( 2Rk H 30 2 BRYA W 2 mL, 8 5)5 . 78
ZEIRBEREAL A E 30 min, PITC/K ZEEEZE,ME 517 nm
AR SEAE (A ) o[RBT, M ERE B 2 mL 5 2 B%
2 mLIBAAE 517 nm MR EE (As ), B E 2 mL
DPPH %5 2 mL ZBEAE 517 nm b ) Y1 (Asim ) o
F5HR MR BHT % DPPH H i1 £ & BR 68 )
fith# ., DPPH H i & E B E (00 =[1— (Agg —
Aup) /Ay 1X100% . TERRERFE B H1FERE F7 190 % - B
1 mL 9 mmol/L FeSO, , /il 1 mL 9 mmol/L 7K#Z8R-Z. 1%
VW, BN TR ¥R BE F FRF IS W 1 mL, B 5 A 1 mL
8.8 mmol/L H,O, Jash BN M, 7E 37°CKIEH KA
0.5 h, AZEIBEKAIES I, 7E 510 nm FMERGE, %k
FIFFIVA A B 1RO E A, AZR IR KRB HO, 1E
YA A AR B . R A5 B YR i BR O S BR 2
HEHMERODH#THE. BREOD=[A —(Ax—
Ax) 1/ Ag X100% . HH, Ay Sh2s [ IR O6BE
A MR W5 W5 00 T D6 B 5 Ao 2 o5 DN 5 VR 1) A
W E ., A AR BRI % 3 mL Tris-HCL &
W (pH 8. 2) A 0. 1 mL AN [E) ¥ BE HIARE &, 25 C oK i
fE 20 min 5N A 3 mL 7 mmol/L 4B 2 =By, & M
4 minf5MA 0.5 mL 10 mol/L HCl & |k & W/ ,420 nm
SO SRR . AR Bk S AR X B T AR
B . 1 B R () =[A, — (Ax — Axp) /A, X
100% ., HH, A, 7S E X BRI A WG EE s Ax MDA TF
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WS WG WG 5 Ao A IS VR AS TS (B . T
S M R ALK BB T A R < 0. 280 g T VHIFR 0. 280 g i
20.50 mL BB EE 28 vh ¥k (0. 2 mol/L,pH 7. )RS, 48
Y, R IR L . 0. 5 mL 7R [V BE iR S s
W5 2.5 mL Wy BR 7L W&, 2 mL B% R 3 &% WK
(0.2 mol/L,pH 7. OMIE A, %R B RTE 37°C iy R EEAL
PRIE, ek A k. E AL B h AR AR R 15 %€ . 5 mL
75% W) 2%, 0.1 mL 30% B BUAR £%,0. 1 mL 2 W &
0. 1 mLA L2k 0. 02 mol/L, LA 3. 5% :hR A TR
&3 min J5IETR A WAE 500 nm &K EEE. AT
DRI ME RS H. T ER ALY HEEAR
B3R A (8] PP I R AR AL T M AR FL I L 7E 5 d N
F% 24 h % 3 FP4EAE 5 mg/mL B IE PR K/ INEEA T
E. PLI R E AL RE 51 (U0 = (Asp — Aps )/ Asy
X100%,
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REBCRZHE . SRR 0°CHf SHEILSLIE N, H
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L 1 ¢ 30 g/mL B, SR ECRIE iR B f K. N L
ERLELN 1 30 g/mL,
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B4 AEBBIERNE RS

2.2 mapEAL I

AR4E R T Central Composite it T 3 HZE 3 /K
ST F W W T 3 B IR, 5 20 MRS AR, R 14 Ao
W6 MFER. FRARBEEHT 6 W AR

20T DL B % (Awo) S TR {E, iR 3 45 R 0
E2,
x2 W Rz T 43 # SR 45 R
) A b ¢ A
WHE/min BE/C RHEH/ g mL1 ” s

1 85 85 35 0. 354 0. 83369
2 100 95 30 0. 321 0. 796458
3 85 90 40 0. 291 0. 717156
4 100 90 35 0. 382 0. 957706
5 115 95 35 0. 393 0. 986783
6 100 90 35 0. 364 0. 910124
7 100 85 30 0. 319 0. 791171
8 115 90 40 0. 306 0. 756807
9 100 90 35 0. 317 0. 785884
10 85 90 30 0. 31 0. 76738
11 100 90 35 0. 387 0. 970923
12 115 85 35 0. 364 0. 910124
13 100 90 35 0. 376 0. 941845
14 100 85 40 0. 276 0. 677505
15 100 95 40 0. 298 0. 73566
16 100 90 35 0. 376 0. 941845
17 85 95 35 0. 394 0. 989426
18 115 90 30 0. 336 0. 836109
19 100 90 35 0. 387 0. 970923

100 90 35 0. 367 0. 918055

ia i Design-expert 7. 0 2 {4 X W 7 {8 3£ 47 [8] )5 43
M o 7 W N T D SRR AN, Hod, A5 B 20 OR(E
(Ao B TENH 5 7R : Asgo = +16. 11436 — 0. 32427 X A—
4.15455 X107 X B—0. 073672 X C—1. 68333 X 10* X AX
B+9. 47500 X 107* X A X C+8.33333 X 1077 X BX C+
1.73273 X107 X A’ + 1. 23636 X 1074 X B? — 2. 61818 X
107 X C; K o, A-#2 At ] (min) ; B-48 BUR B (°C),
CRHUB L . 15311 2R OEIE (Awo) 113 7 72 5 22 53 A
W3 3, BEFRMEPr>F)<0.05 B BEH, (Pr>F)<<
0.01 ik 25T, K 3 Al LLE H, B & K8 RE
(Pr>F)=0. 0086, i I AL 2 Al B & 1, BE R 4T 3 &
ZHE RIS
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®3 BHEEARE T E S

HEXRE Rkl LTS Br FfE WE Pr>F
R 0. 069 9 7. 618E-003 5.15 0. 0086
A-Fif ] 2. 813E-003 1 2. 813E-003 1. 90 0. 1980
BiR 0.011 1 0.011 7.25 0. 0226
CBHB L 1. 653E-003 1 1. 653E-003 1.12 0. 3154
AB 0.011 1 0.011 7.52 0. 0207
AC 3. 025E-005 1 3.025E005  0.020 0. 8891
BC 1. 000E-004 1 1. 000E-004  0.068 0. 8002
A? 53. 746E-003 1 3. 746E-003 2.53 0. 1427
B 2. 089E-003 1 2. 089E-003 1.41 0. 2622
2 0. 041 1 0. 041 27. 38 0. 0004
T4 0.015 10 1. 479E-003
R 0.014 3 4. 756 E-003 63.11 <<0. 0001
R 5. 275E-004 7 7. 536E-005
Cor Total 0. 083 19

% 4 O Design-Expert 2145 i BB 3 2 WE 1R B
RIEFM. R 5 X Bl R RBIESS
R4 ROHLHNRXSHERIHRESRY

WBURE/C REAFE]/min  RHE /g e ml—1  BRIELBEH O TIAE

93 115 1:34 0. 396

x5 RESHHBIEER

EiR=2 1 2 3 SE¥IE

PEHE/g 2. 0001 2. 0009 2. 0006

gﬁﬂ&fﬁﬁ 0. 385 0. 389 0. 394 0. 389
B G EEAE 0. 389 ARNASRUE T £R I8 LB YR B
% 91%.,

2.3 BEALTEM:

2.3.1 BRREESMME & JE kR RN
K;Fe (CN), + # 5 — K,Fe (CN); + #£ 5 & 1k 97,
K,Fe(CN); +Fe'* —Fe,[Fe(CN); |, . W BE{E AR A, W
FES IR IR s . FIE 5 B BRSO IR R RE S
Y BE B K T3 AL (B F BHT Mg R ¢,

FESh
B 4k %C
[JBHT

WOGEE

| 2 3 4 5
R JE/mg-mL?

E5 REREMES. EES CH BHT X AEEEE 720
2.3.2 DPPH HHi#iERREES DPPH - ZEA LI
HR—FRENEH B, REWHER 3 ANRF, LA
JFF EA 1A T, 226,78 517 nm A 53 WK,
A H LB BRFIAE7ERT DPPH - () B e -k it % 1 43
HEia AR, i B AR R R B 5 B B B0
SRR, KL AT TR A 2RSS,
P&l 6 BT, BF 5 i) DPPH & B BE 1 Bl & o BE 19 71 e il
FHE .78 3 mg/mL A E LS 58 %, 44 K C iy DPPH Ky
ERAENTE 1 mg/mL B E XS 95% L |, F B #E & X
DPPH K& bREE S /NF4E4: % C il BHT,

2 Fedh
ﬁ B 4k #C
i []BHT
R EE/mg-ml?
6 RREREMNFER SR CHBHT ¥ DPPH B4
BRREE TR

2.3.3 REHMIEMFEREES FIH O, Ml Fe iR
B R Fenton [N, 4 B A AR i Bz I 1 22 E R
2,00 H, 0, +Fe’" - « OH+H,O+Fe** . ¥ Hh#EafE
POKHIRA BRI E A G . [BEMARA
THB B AR Y R a5 KRR F, Wi fE A
YA R . %A Y RTE 510 nm AL HR K
e, OB ERF R Z A mZEK S &, HE 7 /A,
FEamR R IR B R E R m /N T 4EE R Coig/h T
BHT i ¥ BE 15 2 5 me/mL B 1% BR B8 7134 £ 8026
PLE.

HERR %

B 7 FEKRERFEREER CHBHT MEREEEH
EBE SRR
2.3.4 BEHETHRES SE=MEBESNT
e A H AL AR G P a9 i (FE 420 nm AR H R
W M5O i 4 BA 5 1 i SR BA B T 3 B R SR AR
PR €0 ] 49 A R R F) 25 /0, AT W 4 B R
HRBRZ D RERIE SO EITTEBRFRR R, H
P 8 AT i 14 8 AL BH B T S PR AE D B I /N T
4R C 5 BHT. 4i4 K C7E 1 mg/mL W iEER St
Bk %] 9656, A A TE 5 me/mL A A%] 3054,
2.3.5 PIWMBREMREIRNE TFEMIESRMFT IR
FMTE LR i SE AL TR Fe'™ AL AL Fe'™ LSRG Fe'™
SRR B AT TP BUAE 480~515 nm A B KL
ML g e Y. DI, GE G R 1 AT LA ) B R AR Jo
AL i it 48 Ak A 185 4 IR AC{E B/ 3R A ) TR A T
B AL RE D B . AR AR M RT LA T SRR
s, HE 9,10 I B A TUE MR AL A RE /N T
YeE R C 5 BHT, & AT I R 8L T 1 B I 18] Fr)
FEAR AR T RS, BT BRI LR 8. 4R
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C 5 BHT Ayt AL T Mt A B A BT B (LT [ g B8
BN,

< ean
o [ EiL=<e
@ [JBHT
1 2 3 4 5
R E/mg-mL"'
B8 AEREMEREEXECHMBHTXEBEPETF
BEREE TR I
S
R Fih
& [ Ese
¥ [JBHT
:15
| 2 3 4 5
)% /mg-mL!
B9 FAEREMHERHEER CHBHT X
B E e B | BE 1Y R
120
o 100 —
Ros0F A AT e
2 \ —a— Y EC
E’; 40 —&— BHT
B
20
0 . L
1 2 3 4 5
s} T8 Time/d

B 10 HmlhERELaE R maEL

3 #it

IR R R RS S B R BUS A h - 3RE
AIE] 115 min, 3REURE 93°C B L 1 ¢ 34 g/mL, HATER
SELPHRBCRN 91% ., BREESHERITT A LT MERE e B 1)
FrEmE K (K F4E4: R CH BHT HIBTESLRES .
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Extraction Technology and Antioxidant Acitvity of Polysaccharide From

Pteridium revolutum

CHEN Yu-gin' ,NAN Haijuan® , LIU Kun-feng®
(1. Sanmenxia Polytechnic, Sanmenxia, Henan 472000; 2. College of Food Science, Henan Institute of Science and Technology , Xinxiang , Henan

453003)

Abstract; Taking Pteridium revolutum as material, using water as solvent, based on single factor analysis method, the

optimal technological requirements of extracting polysaccharide from Pteridium revolutum were investigated by using

response surface analysis. The antioxidant activities of polysaccharide were analyzed from the total reducing power,

scavenging ability on DPPH free radical , scavenging ability on hydroxyl radicals,scavenging ability on superoxide radical,

linoleic acid oxidation ability. The results showed that the optimum process of the extraction technology was extraction time

115 min, extraction temperature 93°C and the ratio of material to liquid 1 ¢ 34 g/mL. The results also showed that antioxidant

activities of polysaccharide increased with the enhancement of concentration,but was lower than vitamin C and BHT.

Key words: Pteridium revolutum ; polysaccharide;antioxidant activity;response surface methodology
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