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Extraction and Activity of Hypoglycemic
Functional Components from Heraclum dissectum

ZHAO Yu-hong' ,LI Jia—qi' ,MA Jie' ,WANG Lu*”

(1.School of Forestry, Northeast Forestry University , Harbin 150040 , China;
2.School of Chemical Engineering,Harbin Institute of Technology ,Harbin 150090, China)

Abstract; To increase the value of Heraclum dissectum resource development and utilization, Heraclum dissectum was used as

raw materia.The raw material was treated with different solvents( different concentrations of ethanol , methanol or ethyl acetate )

to determine the proper exiraction solutionl and the appropriate extraction solvent was determined by the inhibitory rate of

a—glucosidase and a—amylase were chosen as indicator.And determined the optimal extraction conditions for the hypoglycemic

functional component of Heraclum dissectum by single factor and response surface methods.The results showed that the optimum

extraction solution was 80% ethanol ,and the optimal extraction conditions were as follows : ultrasonic temperature was 49 °C ,

ultrasonic time was 114.5 min and solid — liquid ratio was 1: 15.3 g/mL. Under this condition, the inhibitory rate of
a—glucosidase reached 69.52% +1.13% and the inhibitory rate of a—amylase reached 56.38% +0.96% .The ICy, were 0.169

and 0.339 mg/mL respectively. Heraclum dissectum would be capable as source of a—glucosidase and o—amylase inhibitory for

hypoglycemic function.
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Table 1~ Factors and levels in the experimental design
K
[A]
2k -1 0 1
ABEFRE(CC) 40 50 60
B #7 i [8] ( min) 110 120 130
C B H (g/mL) 1:10 1:15 1:20
124 o~ H A BE G SR E S ML

SEPY R D7k AR I B, K 96 LA A 0.5 U/mL iy
a—F A HEH I S0 L, 0.5 mg/mL & 1115 $2& BUHK
(FR PR B AR LA ZE K A 1) 100 pL IR G35, T
37 CHEE 10 min J5, A 10 mmol/L PNPG 50 uL,F
37 C7K#5 10 min J5,iIA 0.1 mol/L Na,CO, 100 ulL 2
IR, @R IR G WSS  AEBEAR I F T 405 nm
AR E W SGRE A, 53 B 100 Wl pH6.8 BER £h 9% vk
AR L TSRO, e G HE A, , TR E R &1L
FT SRR S AR FR R OGRE A, o T 283k n i T A0
LSS R BUSE A5 B BOR , % 2 mg/mL 1Y 5K 55
SNFRE1.3.5.7.9 11 13 fHFIIE o~ ) 2 1 1 BTG
PEBEAM A 50% B 4y 300 41 771 e S5, B ICT™ A4
5 3 WFAT, AR

co— AT M HE B0 0% (%) = [ (A, —Ay)/A, |
x 100
125 o- EBEEMSH I E 96 fLikn A
0.5 U/mLI¥) ao—JERIEFR 50 wl,0.5 mg/mL 311 542
B 100 pL, iR 445), T 37 CHEHE 10 min J5, 1A
0.2% JEMTE W 50 pL, F 37 C/KH 10 min J&, iITA
A5 (5 mmol/L I, A1 5 mmol/L KI % F 1 mol/L
HC1)100 L Z&0E 2 i, m IR 3% IR & WS 5, 121G
PRA E T 620 nm A sE WG BE AL, 55 HR 100 L
pH6.8 BiR £h 22 Wi A 22 1L SR BOR , T 2 W O'G B
Ag , PN E AT 2 LA B IO R N AR 2R i TG RE A,
F A Gk e 7 TR A6 S Y 2 BSR4 45 30 38 B, 1



- .
TE R Vol.39,No.16,2018
2 me/mLIG A BIFRRE 1.3.5.7.9 1113 455 70;
5 com VMY IER 1 B SO% I ey bl vl iz ™ ) S e8] 1%
ICyy . FHHIE 3 YOFAT , AT = o] 15 &
- FERIHIFIA (%) = [ (A, —A,)/A,] x 100 = o 1502
1.3 HiRAbIE Zel 0 RD -
& F Miscresoft office Excel 2013, Origin 8.5, ﬁ% 60k T e _40&?
Design— Expert 8.0.5 . SPSS 20.0 £ 47 %41t 4b B8 | pd 32 T ssl TZ@EZE%@W T ;
BV BRI S W7 o 205 50 22 3% o W 4 (0 = b o 22 (1 ol . . . 1%
ot 40 50 M#\(i‘oﬂ . 70 80
ArH i EE(°C)

2 GRS
2.1 REUAFIKNEFER
S IR IR I Fr 6 A 211 R 1853 % oo
PRI o VS D SRS AN P 1
- AR T -

b{\:%“n/ ° bﬁzg“/obﬁé N /ﬁ/b?@;‘%]\k b{&j‘ {Q{@jz @l@ L\{g\%

il
L1 0 b 20 T 1 R B4 52 T
Fig.1 Effect of solvent types on enzyme inhibition rate
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Fig.2 Effect of ultrasonic temperature on enzyme inhibition rate
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Fig.3 Effect of ultrasonic time on enzyme inhibition rate
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Table 2 Results of response surface optimization

. o AR o TORTE
TS A B O (e (%)
1 -1 0 -1 64.42 38.04
2 0 0 0 69.39 53.96
3 0 1 1 64.02 38.04
4 1 0 1 63.31 38.81
5 0 0 0 68.49 54.13
6 1 1 0 64.24 42.16
7 0 0 0 68.78 54.39
8 -1 1 0 66.13 46.62
9 0 0 0 67.30 53.95
10 0 0 0 67.67 53.68
11 1 -1 0 66.52 49.10
12 0 -1 -1 66.95 40.92
13 0 1 -1 64.01 40.74
14 1 0 -1 63.58 40.45
15 0 -1 1 6591 48.76
16 -1 -1 0 66.58 48.42
17 -1 0 1 64.73 45.00

232 JrZESHILE

SYMrEE SR AN 3 iR
PR3 AN, Y FAE N 12.27 ,p {H <0.05, i3k

B LM AR 76 35 3] B S K T 2R LI Y p {H > 0.05, i
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Table 3~ Variance analysis table

(the inhibitory rate of alpha glucosidase)

o A B
R+ 3 $§7:: E'[E)HFE ,13/[? FH Pr>F
TBEAY 56.06 9 6.23 1227 0.0016
A 222 1 222 436 0.0751
B 7.14 1 7.14 1407  0.0072
C 0.12 1 0.12 0.24 0.6383
AB 0.84 1 1.84 1.65 0.2400
AC 0.084 1 0.084 0.17 0.6962
BC 0.28 1 0.28 0.54 0.4852
A? 14.19 1 14.19 2794  0.0011
B? 1.63 1 1.63 3.22 0.1159
c’ 2591 1 2591 51.02  0.0002
B2 3.55 7 0.51
K 071 3 0.24 0.33 0.8049
afijRzs  2.85 4 0.71
MARR 5961 16
R 0.9409
CV(%) 1.08

AH B0 05 5 R X S PR A O S B3R W &, 156 1% 25 L
BN AT R B0 Oy R X e 2 SR R AT S0 B AN
B > A > C, UJiBH 3 A~ % F2 L T EL B X w4 i
SRR Y R M LY Sy < R P B ] > R S I > B UK
o HHp (BEVFTHN, A (C RIZRXT oo— ) 78 W 1 B 1% 400 1671
YERAN 2, B R XT oo — 87 44 0 1 i 04 400 481 V6 FH i
F(p <0.05), T = NHEFEMILAZZ BEAER ABAC,
BC X o— 5 2 W 17 Bl i 0 AV FH B AN \B 35

“AHEFaAUEERINEIEFER Y, =
—95.43050 + 2.37538A + 1.55070B + 2.46685C —
4.57500 x 10 °AB—2.90000 x 10 * AC +5.25000 x 10~°
BC-0.018355A% —6.23000 x 10 °B* —0.099220C”

a— JEA BN ] 207 2T a5 R A3k 4 R,

FH= 4 n] AL BRI F (B >h 561.88 ,p {H <0.001,
Tt U M ASE AU 35 31 i 2 KO-, T ALY p (B > 0.05,
Ui A B 05 B2 %) 1 SE RGOSR U3 W) &, 100 1% 22
Fede /IS ik nT FH (8105 97 T2 0 33 56 435 SR #E AT 43 A A TR
M, B>C>A, BLEH 3 A FEF X2 1L A H2 I %) i
FU0 R AR 1 5 L Ay < R RS RS ] > Rk L >
R, B p ERAL,AB.C ZHELE=ANHE
I ZZ HAEF AB (AC (BC ¥ 0] # 8 520 o— JE
Bl a2 (p <0.01)

“PTHRFEIREEBIMEIETER:Y, =
—738.14850 + 6.58600A + 8.27590B + 19.47970C —
0.012850 AB—0.043000AC—0.052700BC—0.044935A" —
0.029535B* —0.35814C,
2.3.3  ma i B ASE S L E AT a— A A A
il =R i 17 i R RN SR v LR IR AN IR 5~ 81 T R o

R HAEFXT oo— 5 2 B8 1 Bl 00 1 2% 5% iy
AR i 7 AT A R S AR AN E S (/6 FNIE 7 TR . TE
AR 2R S8 5 T 358 4% 00 Y0 [ N AR AEARAEL, 2 TR B T
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Table 4  Variance analysis table

(the inhibition rate of alpha amylase)

FIIR A ¥Ur

RS DF MS FH Pe>F
KE 62151 9 69.06  561.88  <0.0001
A 7.14 1 7.14 58.13  0.0001
B 48.22 1 4822 39231  <0.0001
C 13.68 1 1368 11128  <0.0001
AB 6.60 1 6.60 5374 0.0002
AC 18.49 1 1849 15044  <0.0001
BC 27.77 1 2777 22597  <0.0001
A? 85.02 1 85.02  691.73  <0.0001
B? 36.73 1 3673 298.84  <0.0001
(o 337.54 1 337.54 274634  <0.0001
133 0.86 7 0.12
LW 0.59 3 0.20 2.87 0.1675
aiiR#% 027 4 0.068
MARE 622.37 16
R 0.9986
CV(%) 076
70
# _ 69
T
s
& 64
63
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Fig.5 Response surface and contour drawing on Y, =f(A,B)
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Fig.6 Response surface and contour drawing on Y, =f(A,C)
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Fig.7 Response surface and contour drawing on Y, =f(B,C)
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Fig.8 Response surface and contour drawing on Y, =f(A,B)

35.00

(=]

W

o ~ Y, IRV B e
=

I

a-SE R R (%)

!

Coyi k) b (mL/g)

11.00
35.00

42.50 50.00 57.50 65.00
ABFEIRECC)
El9 Y, =f(A,C) Ay i & A5 ZR R

Fig.9 Response surface and contour drawing on Y, =f(A,C)
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