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Optimization of Enzymatic Extraction Technology of Cuscutae Semen
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[ Abstract ] Objective: To optimize enzymatic extraction process of Cuscutae Semen, in order to increase
extracting rates of hyperin and total flavonoids. Method: With the content of hyperin as index, effects of enzyme
species, enzyme dosage, enzymolysis time, pH and temperature on enzymatic extraction process were investigated
by single factor test. With composite score of extracting amounts of hyperin and total flavonoids as index,
orthogonal test was used to optimize enzymatic extraction process with enzyme dosage, enzymolysis pH and
temperature as factors. HPLC was employed to determine the content of hyperin with mobile phase of acetonitrile-
0. 1% phosphoric acid solution (17:83) and detection wavelength at 360 nm. Result; Cellulase was selected, its
optimum extraction technology was as follows; enzyme dosage 2. 0% , enzymolysis time of 2 hours, enzymatic
hydrolysis of pH 4.0, enzymolysis temperature at 45 °C ; extracting amounts of hyperin and total flavonoids were
1.408, 26.966 mg-g ™', respectively. Conclusion; This optimized extracting process is stable, reasonable and
applicable to industrial production of Cuscutae Semen.
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B0 R A NS A7 A B IR AR Y o) A K AR
B Je — PR ORI 328 U 1% A 1 4 BT B, AR TR A Y
SAETR T IR A 22 ¥l Bz b SO % 4 L RE AR £
A RN P, LI B4 i AR 7 s 1Y
B ASSEIG 25 G 5 04 By vk R g A B R 3 1
AP IR M E A R e LA A T2 DA R A 2L
T2 8 v G 22 BRT B i B ) B BRUROR o

1 ##

UV 2550 RIZEAM 3 S0 T ( H AR B A ),
1200 Z 5] &5 80mAH £ 35 (38 B ZHER B A BR A
F]) ,XS205DU BY L F 43 B K P (Mg FE - 46 F 24X
AR T ) ,Seven Compact %I pH - ( Fi - g 4 ) -
FER 2GR APRAF]) o

LT () REAGM AR NA R T, &)
ARAE R 25 TR HOR 5T e £ 1% e F2 AT v 25 0 45
R BEAE R AE Y BE T % 4 F Cuscuta australis T 15
IR R ), £F 4 FEEE (10 000 U-g™') | 2R R
(30000 U-g™") (Bafr Tk A BRA A, 4 228k
TR BRSO A 24 R E O B, S )
Ik 111521-201205,10080200707) , ZL g M (i 4l |
IK Ry EE AR K, AR R 1 Sy 3 4l
2 HEE4ER
2.1 EZTFIIRE
2,11 WHEF L FREGELZ T 100 g, hn 10 £
K BIERIC 2 R, B R 1.0 b i, A R IR, W
FEe 4 it 1 mL & 2E25 0.2 ¢ BYMRAR W -

2.1.2 FEEYT FRERBE 22T 20 g, 2 £ & pH

4.5 UK TR WL, N A3 & g, T 45 °C K b i

fift 1.0 h, A 10 £ &K 42 B2 R, Bk 1.0 h, i

UE A I IR, W R A i 1 mL F A 25 0.2 g Y

WA -

2.2 S oZBRIT IS R

2.2.1 k" Agilent Elipse G, A3 4% (4. 6

mm X250 mm,5 pm) LB A 2B -0. 1% 5 R V8 TR

(17:83) , AE¥E 25 C, % 1 mL-min ™", K K

360 nm, #EREE 10 pL, WK 1,

2.2.2 XFRRABRISWRAHIE O B PR CA 22 Bk X

R A, B 10 mL 0 e, H B A L 4R

A) A 0. 258 g+ L~ A X B A T

2.2.3 {0 W A RS R IROVR 46

2.0 mL%E 10 mL &) b, in B B 45 2 20 B, #2 5)

YEAT, RIAS

2.2.4 KAVEXRRBE KWW IS AW 0.4,

0.8,1.2,1.6,2.0,4.0 mL, 4> 5% F 10 mL &if P,
.34 .

A 1 A

| ¥Y

B LLL IJ\A

0 5 10 15 20 25 30 35 40
t/min

AL XTRE &L B R S 1. 228k
El1 #%#%F HPLC

WP B E S 220 3850 08, #5 2.2. 1 TR a3
SIS LAV YT FRURU OB A PN AR B, S5 o I Sk
AR, AR H AR Y = 21 068.496X + 4.827 (r =
0.999 9) , £k P 0.010 32 ~0.103 2 g-L ™",
2.2.5 KGR REIRGS RS WRBCIR] — X R U
L% 2. 2. 1 TN A A E R R 6 IR TR G2
M 0 B R A Y RSD 0. 32% , 3% B AW 38 45 % &
=

2.2.6 FROEMERES M B WOB R S OGS B A
MTF0,2,4,6,8,10,12,24 h # 2. 2.1 Ti F @ &
PRI A 4 22 M W TR AR A fH Y RSD 1. 6%
F WAL TR AR 24 h NERE

2.2.7 HEMWIRAE BE WA, 2. 2.3 T
T 7 A A R 6 0y, 4 2. 2. 1 THF 545 &%
PRI A 4 22 M W T AR AR A (Y RSD 1. 1%
KWz T EEE R

2.2.8 AR AT S M R AR 6
0y, 5K 2 A — 5 1 1) 4 22 Bk X B v U, F
2.2.3 W FOr ik AR MW, 1R 2.2.1 W N @
WA D e, TF BT B AR AT gk %2 98.35%
RSD 1.4% .

2.3 BVECHR A S

2.3.1 XM EWEECH RS AREON TN RIS
HLOET 25 mL B, N 70% L BB IFERE
ZIPE HE5) 490,140 2 g- L0 AR T

2.3.2 MRS R B 4 0.2 mL,
B 10 mL B, nAGE & 70% LB, FEA, A
5% WAHFREN 0.6 mL, $£ 2] J5 i & 6 min, I A 10%
EARSS 0.6 mL 425] J5 H & 6 min, I A 4% A 4A 1k
3.0 mL, il 70% & B 25 B2, 55, iE
15 min, Bi45 .

2.3.3 FHAFMBERAHE  REBGEE 70% LB
%10 mL BT, % 2. 3.2 5 F [ “ A 5% W RS R
#10.6 mL” JF iR /e, RIAS .

2.3.4 ZRVEXRRFZE MBS TN R W



JE % 4 22 TR W SR BT A ik

1,2,3,4,5 mL, 4508 F 10 mL 24, #2.3. 2 30
THCIMA 5% AR 4 0.6 mL” HF s #:4E, T
510 nmAb i g WG R (A) , LL A S B AR B, o i vk 3
(C) AREARFR, 5 M T FE A =0.118 8C - 0.006 1
(r=0.999 6), 28 PEJEE 0.014 02 ~0.070 1 g-L~',
2.3.5 MEEERKE REEWE 6 Iy T X AR
W, B0 2 mL,He 2.3.2 TR [ A 5% RS R 40
0.6 mL” JF4a 2 4E, T 510 nm b € A, 3155 RSD
1.5% , R WK % B R AT

2.3.6 FoEtEilE RSBk 45 0.2 mL, %
2.3.2 W F H“IMA 5% W fil§ iz 4 0.6 mL” JF 45 #
VE, 70 ~15 min PN, £:fF 3 min T 510 nm & E 1
X A,HE RSD 1. 8% , R WA G W AE 15 min 4
2.3.7 HmEMRE REWRBRES 0.2 mL, 36
By, 4% 2.3. 20 F B IMA 5% WA 4H 0.6 mL” JF
WRHRAE, T 510 nm b A, 315 RSD 1.2% , % W]
5B E R

2.3.8 AR ECRIE B M SRR AT 6 1y,
BRGEIMA —E &P T X IR, # 2.3.2 T R
H“MA 5% WASRHH 0. 6 mL” FF IR #4E , T 510 nm
bW A, B F 3 AR A gk R 98.06%
RSD 1.1% ,

2.4 RRHERAREE

2.4.1 [FZE FREUGEZ T 5 g, 36 7, %0 3
W, A 1% 27 48 Z i, 1% FEBERE, 1. 0% 27 4t
RHGA 1. 0% R R0 2 A8, 4% 2. 1.2 R )ik
AR 45 R 22 7 b 4 22 Bk R R [ Tk 4 I
0.614 mg-g ", fiff Yo $2 UK %k M 0.926,0.897,
0.623 mg-g~ ', UL IN A K & B 4 22 M 1R B s
HEIMAS ] S, 2 4 2% i) B RO B b, WO R AT 4
3

2.4.2 [gHIE [ WG OE BE 45 °C, i fig i [E]
1.0 h, ffi vk Z /873 pH 4.5, FREUE 22 7 20 ¢, 3
T, M AL FHa 0.5%,1.0% ,2.0%
3.0% ,4.0% ,5.0% ,10. 0% [ £F 4 2 W F 17 i it
P20 1.2 TR 5 s 4 4E, 45 R 4 22 B A 12 B 4 )
7 0.624 8,0.931 1,1.117 9,0.828 9,0.876 9,
0.843 8, 0.835 6 mg - g ', W H T B ] &
1.0% ~3.0% ,

2.4.3 [ pH [ E AR IR 45 C 2R 4E R
i 2. 0% Wit E) 1.0 h, FRICE 221 20 ¢, 3L 5 iy,
A VK Z B8 S+ pH 2 2.0,3.0,4.0,5.0,6.0, 3%
2. 1.2 TR 7 ik AR, 25 R 4 22 M AT B IR 43 R

0.611 1,0.752 1,1. 142 5,0.9059,0.707 4 mg-g ",k
i E W pH 3.0 ~5.0,
2.4.4 R R T 4E R B A 2. 0% | i i
pH 4.0, Ff# ] 1.0 h, FRHCEE 227 20 g, 35 5
A3 5 T A U BE 40,45,50,55,60 °C 1K IBE
A0, 2 2.1, 2 TR 5 IR HRAE S5 R 4 22 Bk B R
4350k 0.897 3,0.931 1,1.133 9,0.728 8,0.601 3
mg- g, Ud B I 3 AT AR A S BOME R I W
it fff 315 & 40 ~50 °C
2.4.5 JipfEEEE [ B AR R 50 °C, B pH
4.0 LA BT 2.0% ,FRINH 227 20 g, 3t 5 4},
oy B E TR RGO % 1.0,2.0,4.0,6.0,8.0 h,
$2 2. 1. 2 TR i 45 AE 245 R 4 22 Bk 2 i 43 ) oy
0.6111,1.1579,1.1120,0.997 5,0.984 7 mg-g ',k
0 72 AR S 1) 2.0 h
2.5 IEIRE FRECEZT 9 0, H0 20 g, 7E
N R 00 Al L, BERE G & (AR pH RN A I
NN K BN E I3 AR % L (3Y) IE
AEFRMATIRG , L 4 22 Bk AT K o T 4R B A 22
PR AR bR B ZE A E R BN 0.5, 45511
Gy = 4 22 B A 4R B/ 4 22 B AT B R R K (E x
0.5 + el B ] 458 B HE: /b 8 ) 488 B O K x 0. 5,3
W HE AR 1, I T W3 2,

F®1 BLZFHBBARBIZESTKEZHERENSH

A B C T .
) D ARk BIEE s
No. JmmEi mef EE 1 L
(ZH) /mg-g™' /mg-g™' 4

/% pH / C

1 1 3 40 1 1.019 16. 347 0.639
2 1 4 45 2 1.228 27. 547 0.912
3 1 5 50 3 1.269 18.910 0.769
4 2 3 45 3 1.139 17. 464 0. 700
5 2 4 50 1 1. 489 23.993 0.936
6 2 5 40 2 1. 164 19.243 0.740
7 3 3 50 2 1.043 18. 115 0.679
8 3 4 40 3 1.260 24.796 0.873
9 3 5 45 1 0.929 16.752 0.616
K, 0.773 0.672 0.751 0.730
K, 0.792 0.907 0.743 0.777
Ky 0.723 0.708 0.795 0.781

R 0.069 0.235 0.052 0.051

F LU A AT R 4% DR 3 X 2 22 1 o 4 22 B
LR B AR R B2 WY B > A > Co 7 2253
Pra& BN R B G RlEffK 32 T 22 B B PR,
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®2 RAWFHEIN b 42~ 38 3 A AL 3L, R 6% A TR 4 AR RE Y LA

VELS ss ! MS F P {22 S WG FE v Fh i RE R G A 2, R G

A 0. 008 2 0.004  1.614  >0.05 JE 9 I, [ B 2 22 5 P A RO A I Re DR R 5

B 0.096 2 0.048  20.111  <0.05 F L S UL AR L, 4 22 Bk 5 8 v B 3

C 0.005 2 0.002  0.985  >0.05 RN, A RO T AR RO

D(iR%E) 0. 005 2

?E:FO.OS(292> =19,

b PRZE U 35 TG 2 M B L, RS KA T IR 5 O
SE I A T A S AR 45 °C Bf# pH 4.0, 40
fiig it 1. 0% , K 3= G ACH A 2.0 h, Jin 10 7 &
IKEEIC2 W, HUC1.0 by
2.6 BIEXE FRHEZ T 3 0, Hh 60 g, M
I FEB A T 2 A I3 IR, 45 51 4 22 Bk AT S it
Ay1R 1.409,1.400,1. 414 mg-g ™", % i 45
439 26. 855,27. 084 ,26. 960 mg-g ', FHIZ I vE
T il A7 o
3 iFig

PRI AL T SR HEIRER (VK £ R SE R Y il
fift pH AOVE IR, 45 2R R AT H] TR £h 5 UK SRR I 7Y
pH I, %8 22 7 A7 2080 o3 32 Wi B ey () IR AR 4 SC
TR, 38 o R 4 MR A 22 1, 4 R 0 R R U Dy
B UK WA g — P8 S Ak S R, VR A o R
RAE LA A5, A2 1) ke BR /b 0k il PR 24 4y 1) 41
S /N WG T VK SRR AE R R pH A5

ik HPLC FA 40T, & B AL 38 5 45 5 R [m]
UL 5 T AR i SOV 1 €5 9% PR SRR A — B, 0 W i A O
R BRAE B 22 9 3 IR S , 2 73S T Ak 0 Ak B 9 22 1
(7 B AT I
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