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STUDIES ON THE EXTRACTION TECHNOLOGICAL CONDITIONS OF TOTAL FLAVONOIDS IN
SOYBEAN HULL AND ITS NEMATICIDAL ACTIVITY

ZHAO Wei-xing' ,SUN Zhi-giang' , GAO Yu-hong® ,ZHANG Nan'

(1. College of Forestry and Horticulture , Henan Agriculture University ; Zhengzhou 450002 ;2. Zhengzhou Vocational
and Technological College ,Zhengzhou 450121)

Abstract The optimal extracting technological conditions of flavonoids from soybean hull by orthogonal
plan method and its nematicidal activity were studied. The result indicated that the conditions of 70°C ,
10:1 of 80% ethanol to soybean hull, heating and refluxing for 24 h were optimium, the extractive ratio
could be up to 8. 58% and was higher than Hypo — optimal conditions significantly ; The total flavonoids of
the extractive solution had high nematicidal activity against the second juvenile(J2) ,and with the in crea-
sing of concentration , the nematicidal activity was improved , more than 50% of J2 could be killed with the
treatment of 1.5 pg + mg ™' total flavonoids extraction. In addition, it also had inhibition on eggs hatch to
some extent, but inhibition rate of eggs hatch was below 50%.
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Table 1  Standard Rutin concentration absorbance value
BriE G =
1 2 4 5 6
Sample number
FETVREE Y/g - /L7
FTRE Y 0 0.012448 0. 024896 0. 049792 0. 074688 0. 099584
Rutin concentration
W A
0 0.116 0.243 0.484 0. 736 1.18
Absorbance

e BESCHR B 7 FRIBUS T 0. 1556 ¢ % F—
SEEM RSB 10% LT, MPVE R, eRE
500 mL,IRA 5], 1582 ThRER W 40 i B iR
FTARMER W 0.1.2.4.6.8 mL T 6 H 25 mL A&
M, R ECN 30% AN TS E 12,5 mL, iIlA
0.7 mL EAHRREN(1: 20) ,$E5)HCE S min J5, A
0.7 mL i§f£458 (1: 10),6 min 5, F A 5 mL 1
mol/ L Z A ALANIR & ¥ 5), Bt 70 80k 30% £ %
MR 2B, 10 min J5 T4 500 nm 4k 0 5E
LB THRHEMR O mL (IR h 25 F1 S, HSE
W1,

FH Mirosoft Excel f§(fR /)N — 3% 19 4 1k 8] 19 1%
FTWEY S5H6MHE AN T/AEMZLR:Y =
0.0911A ,#H KL Z % r=0.9776
1.2.1.2 REJFEFERENFRRTZE  FREC10 g K
GIEFCHA 9 0y FE ARG R TINS5, R L
(PRI, Ak R , AP BORLEE | S Bk B Ok
Lo FREUSTE] Sy 4 DR, o7 3 A KF,
AR (1 S BGRB8 b, e L Ly (3%) IE 583
ML EE (AN 2) AT IR I Z M. 5/ TH
HEFS WAL o 5 IO A, # UL A 0HE
KRG IR B IRBCR (P% ) .

P% =(0.09114 x25 x 100/1000 M) x 100%
i A NWROAE s M o K EIE5ER i B
w2 KHNFARTE

Table 2  Level values of each factor

K Factors
KOF A BREBGERES/C B ZEEKRE/%  CWORHE D BRI E)/h

Level  Temperature Ethanol Ratio Time
concentration

1 30 99.5 1: 10 6

2 50 80 1: 20 12

3 70 60 1: 30 24

HEBR PR MR R T2325¢ 500 o, 7R RS BURAF
AR BRI, AT S R e 4, W5 4R A
B AR o A5 AT BB T B R K BE 1 SO g
mg~' 100 pg - mg™' 150 pg + mg™' 200 pg - mg~'
VL, 2 o
1.2.2 7 RS L e — 1% 4y i e R BT SE: 7 A) l
B PRIBON TR 75 MR 45 2k e it i A, 4
ZUBIEHLITRE KU 200 H (325 H 500 HZk dibn
MG, ST /K rhise 500 H G L it HL B, E i) 7 B A
TR (100 ASBR/mL) o 55 B 0 B9 T I s K
1o, HUR 2 d A TR 4 L (2 4, Rk J2) £
I NFivS
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1.2.3 R ARECRIE
1.2.3.1 XF )2 B RBCRIE  HER S0 pg
-mg~' 100 pg + mg~' 150 pg - mg ' 200 pg -
mg (R 1 mL, FH 02 BRI (100 k2 i/
mL) FEE 2.5 7%, 3 B F 24 h 48 h J5 WL 12 i9AF
RO, etk R B 16 B0 SE T4, TR A SR T
RN A AR TEFE T 350 88 28 B 9] 2 22 [ Y
M7 R, LK s IR, A ab 3 3 W&, 2k it
FET OB S R SCRR T B4R U R B T
H, RS AR S T R SRR AUE PRIV bR
WEHE Chandravadana 281 7 36471

LMBIEAET R (% ) = (A PRAET 2 Ul - X
FEBET- 2R d 500) / (1 - XFREZET- 26 H1 %) x 100
1.2.3.2 X R BRBEL Y2 e S0 pg -
mg ' 100 pg - mg~' 150 pg + mg ™' 200 pg + mg”!
S BEIRVA W 1 mLL, FHAIF W (100 > B/ mL) i B
2.5 1% FEMIXTREE 80% ~90% , G 24 ~26 C 4
PEREIR, LUE KOO R B AR B 3 Y A2, b2
JrdE 3 d A, I SRR RO, TR AL
i

2RI R (%) = (1 - kb PR 2k b £k
/R IRZE UL R ) % 100
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Pl 3, AT LI Y, SR R A R 2 - A >
3 OREIETCI TP U A S8 BT %
Table 3  Analyse on results of flavonoids extracting

from soybean hull by orthogonal plan

SIS B c D REBUR/ %
Number extractive ratio
1 1 1 1 1 6. 10
2 1 2 2 2 7.14
3 1 3 3 3 7.56
4 2 1 2 3 3.61
5 2 2 3 1 4.12
6 2 3 1 2 4.84
7 3 1 3 2 7.63
8 3 2 1 3 8.92
9 3 3 2 1 6.17
1 6.93 5.77 6. 62 5.47
I 4.18 6.73 5.64 6.54
I 7.57 6.18 6.43 6. 69
W2ZR  3.39 1.96 0.98 1.22

B>D > CHHURE > SR e > FEHUN ] > okt
Fo) BRI 2 Ay B, C, Dy, B 70°C 2641, 10
Ptk 80% LB 24 h; AR T 2 A0SR ik
ORI 4 FRIGRATIA D 8. 58% , W38 TIRAET.
SRR,
F4 EBAETZHEUESS R
Table 4  Validating results of the optimal

extracting technological conditions

BrEResh  REEIRIGR /% HH/ %
Sample number extractive ratio Mean
P 1 9.05
R <
Optimal conditions 2 852 8580
3 8.15
WAETZ 1 6.89
Hypo — optimal 2 7.30 7.21b
conditions 3 7.44

2.2 REXHMBEBMXNEARELRIMRAHLE

2.2.1 XWPREETREEL 2 EAKCE AR
KOG IEFe BRI s R 2 B R RE 2. 5
f5 )5, W R TAREE R 12 BRI BOE HETE 25
DLER 5 AbFH 24 h 48 h Py, Bl ge vk BE A BG I, AR 4k
HURCR R 05 IR VR B 1.5 pg - mg T Kb HE 24
h 48 h, 2 AL IEFE T %R 57. 5% 62. 8% , R H
TEVEENEE RN + + + 7RI WE 2.0 pg - mg™!
Qb PR 24h 48h, £k KA IE L T2 R N 87.7% |
89.2% ,FAHIGEMIFM AR R + + + +7, RUK
O IESTAS T B LY X B AR A 2 e 02 AR IR Y
BEARBR

F£5 KT IF LIRS 4k 12 AR

Table 5 Nematicidal effect of soybean isoflavone

on J2 of M. incognita %

1 Rb 3R [E]/h
WY/ (pg - mg ™) Duration
Concentration
24 48

0.5 9.15 - 15.12 +
1.0 35.0 + + 37.8 + +
1.5 57.5+ + 62.8 + + +
2.0 87.7+ + + + 89.2 + + + +

2.2.2 XPEIRLEL AR LA R
W K T TS B AR U (Y O 2 B
BE2.5 155, X R 77 MR 45 2k B Ak e B i (3
6) o A%/Ab I E] P, B 06 vk R A, X £ oy
B B4 SR B ) R T 5 R M T 2.0 g
mg ™' AL HE 36,9 d X B Ak 10 2R 0 A
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Table 6 Effect of soybean isoflavone on hatch

of M. incognita eggs%

‘ ] LRI TR]/d
KIS/ (pg - mg ™) Duration
Concentration
3 6 9
0.5 11.4 13.6 15.6
1.0 12.3 13.5 47.3
L5 26.7 38.7 44.6
2.0 42.2 43.9 48.5

3 HZheSHThe

3.1 ZIERRIHRR2E AT e T KT 2
ARSI T2 %0 O BE R 80% , 4 B &
70 C, LFES KRG IESE 100 1, [FIFEHE I 24 h, $E
FN[IA N 8.58% , I 3 = FIRAEE T Z R,

3.2 RE G EIFEI N B T AR A e 12 A
AR5 10 B AR KR, Bt S 0 VA 3 o, % HORICR B
MR 1S pg - mg S EAR Y Ab R, 26 R AR GE
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