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Enzyme Extraction Process of Hypericin
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[ Abstract ]

Objective; To investigate optimum enzyme extraction technology of hypericin from Hypericum

perforatum. Method; With the content of hypericin was determined by HPLC as index, optimum enzyme was

selected from cellulase, pectinase, xylanase, B-glucanase and enzyme SPE-007A, extraction technology conditions

was optimized by single factor test and orthogonal test. Result; The best enzyme was cellulase, optimum extraction

process was as follows: the amount of enzyme 2.0% , pH 4.8, extraction temperature 50 °C, hydrolysis time 5

h, liquid-solid ratio 8 times. Conclusion: This optimized technology was efficient and stable.
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L~ NaH,PO,(97:3) ,#:{& 30 C , &3 K 590 nm,
2.1.2 B RS PR 22 Wk R X B 5. 20
mg T 100 mL & o, A E 25, U 10. 00 mL
T 50 mL &b, WL E A B2, #:5,15 0.010 4
g L7 BRI IR o G R 2 W O R VE 1. 0,
2.0,5.0,10.0,15.0,20. 0 pL #FFE #52. 1.1 i F £5
TSN A , LAV T AR AR 3 R AR AR (A) , A4 22
PR 5 (C) R AL bR AT 2tk Bl )3, [nl 5 5 #2A =
298 457C - 469.54 (r* =0.999 9), 4 # k£ 1F
0.010 4 ~0.208 g kXA R,
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R M RO e 3, i e 435 SR ¥ B dy , R
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2.1.4  XFHRARIEWHI S KT RE 4 22 Bk R X
HEAh 1,04 mg, TH EEE S 2 5 mL gE A i rh 15
A 22 Bk F T BRI BERE VR, R 2 HORT BEGE BRI
5 mL, i EEE A ZE 10 mL A7 8 4,45 0. 010 4
g L7V 4 22 B 0T B A

pom B B U 9 3 VA R
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ity R R Wl K R WE Wl L - R L S G i SPE-
007 A i Ji , N 2, B R B, DA 4 22 Bk 3 R BUR by 45
B, L BN () Tl G A S 110 i BBOASCR, , O o 80R fe
FER

Kl 2 R ICB 0 4 22 Bk oK (5 40 HfE) S g,
8 fE 7K T 60 Cild#= 30 min, i pH 4. 80 ; 4 %5 FRHL
i 0. 5% W AR , 25 AT 2 4, /b oK g
fi# I T 40 °C /K5 Ak 10 min, fin % 25 41 182 0 IR
57550 C R 2 h,85 C/K¥ 5 min {1 g K5 g,
VRV A FH 5 B2 i R B AR, I B 30 mL(6 fiF i),
85 C Iy HFEHL 2.5 h, fhuE, WO W & B 5 &
50 mL, % o K% W B 2 BE 4R BOR 5 mL | i ff TR
10 mLEZE K MLH ,85 CoKIEZET, in F B fifi 5% 8 72
YRR R 10 mL B, PR E A B X’
57, U, U A R SR, i 2. 1.1 TR vk
EaESE FRBU T AT &2 R

2.1.5 s dl A R B ICE A 22 bk BOR AR IR T,
MR R 2 0.4 g A A K BE 100 mL, FR TR, 8 prg e - PGP BB 00
FEHRER b R TR LU IS 0. 45 P
1 FEABBREZERRTSLRERNE %
No. AN i 2 4 K il SR il N 3 BT T il SPE-007 A
1 0.085 2 0.1158 0.108 9 0.088 3 0.092 2 0.102 6
2 0.086 7 0.116 9 0.109 1 0.089 8 0.091 3 0.103 4
R2 SERTRRELESN AW 25 55, SRR R o gt 12 0 A R
FEKE SS Ms FoooOERE P ity L Bt B~ SR E I (25 I SPE-007 A ¥4 1 i
4ifa]  0.14729 5 0.029458 497.85 8.75  <0.01 2R UL W EE R B BT R BT v
49 0.000355 6  0.000 059 - - - 5 PR SR L, 27 4R R ) 0 E M A, S
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EEZES

KREH D,y =q,(6,6), AZEHKT ¢ E,
Go05(6,6) =5.63,q,,(6,6) =7.97

D4 (0.05) = qo o5 (6,6)-(S/n)""? =5.63 x (0.5917/
2)"? =3.062

D,(0.01) =g, (6,6)-(S/n)"? =7.97 x (0.5917/
2)'% =4.335
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2.3.1 FMEMIEE 8 fFmAKRE, N E
2.0% ,pH 4. 8 Fff iF ] 6 h Z5 8T, i A 38 5 43 5
7 35,40,45,50,55,60 C , 45 5 4 2 (k2 FLHUR 4>
4 0. 080% ,0. 085% ,0. 101% ,0. 120% ,0. 110% ,
0.065% ., i, FH i fiff fie 3 i 50 °C 3% 0 B T $2 K
PRI P A ) g KA

2.3.2 [iEfi pH 7€ 8 fiFmK AR, A= 2. 0% ,
T 50 °C,BF] 6 h fff 54T, %48 pH 4.0,4.2,
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%, —% | X, =1.1632 %, =1.089 6 x, =0.890 4 x5 =0.917 2 Xg =1.030 2
%, =0.860 1 0.303 1% 0.229 5% 0.030 3 0.057 1% 0.170 1%
%y =1.163 2 - 0.073 6% 0.272 8% 0.246 0% 0.133 0%
X, =1.089 6 - - 0.199 2% 0.172 4% 0.059 4%
x, =0.890 4 - - - 0.026 8 0.139 8%
%5 =0.917 2 - - - 0.113 0%

TE AR R T LA Y P <0. 01,
4.4,4.6,4.8,5.0, %5 R 4 22 Bk R & H 5 50
0.075% , 0.098% , 0.105% , 0.110% , 0.120% ,
0.112% , PiWIEEAYAIE pH 4. 8,1% pH F a4 %
OEFRENEES T
2.3.3 [gFE B pH 4.8, 50 °C L8 fF Kk
B4,k E 2 h, gy 25 A Y 0.3% ,0.4% ,
0.5% ,0.8% ,1.0% ,1.5% ,2.0% ,3.0% ,4.0% ,
5.0% , 45 F 4 22 Bk R 38 R 5 51 R 0.092%
0.095% , 0.102% , 0.106% , 0.117% , 0.123% ,
0.127% ,0.124% ,0.123% ,0. 122% ., 15 B b % [
FHa BT Bl 5 4 il AL 23 15 [R]— B ] PN K S
05 e S & N TR | IS U U LI A 0 0 = N T R BN
F2.0% B S RBRFLEKRE, 5T 2.0%
B, FR Tl S R Al L 2 T R, FE RS A,
22 4% W T S 1T 23 A L 52 ) 5 ) 0 42 ik 1) L 32, BT
e 4 22 Bk 3 1 HR HRURR WG A B AR 34, IRt 25 44 T 75
ST HE R W S A 2R B 0 2. 0%
2.3.4 REHEMEE BEIRES0 C,pH 4.8, g &
2.0% B[] 2 h, 3 #E45%05,8,10,15,20,25, 30,
35, G5 R B R R IR S35 R 0.121% ,0.127%
0.124% , 0.111% , 0.110% , 0.102% , 0.100% ,
0.096% . Yt fif Wi P f5H0Ch 8 f5 I, 4 22 Bk & 4
eI
2.3.5 e [ 8 KR, g &
2.0% ,pH 4.8, 50 °C ,mfE 1,2,3,4,5,6,7,8,
9,10 h, 45 R 4 22 Bk R 2 B & 4 5 R 0.098% ,
0.104% , 0.106% , 0.110% , 0.112% , 0.116% ,
0.116% ,0.117% ,0.116% ,0.117% , ¥EH 6 h K
il it e
2.4 [ T2 IEASES  HUEG AR BT R G AR pH |
FHa BRI 4 D EESE R R N B R R L
IEAS RIS BT UL 3 4, Wl 5, H IR 2.2 T R 4RAE
Pl 5 A 22 Wk AR L U, I A IR0 2 SR N o A AL
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x4 RHELRPESLRENFEETBRNIZEZERRATF

K A pH B il JE/C C fif &/ % D B[] /h
1 4.6 45 1.5 5
2 4.8 50 2 6
3 5.0 55 2.5 7

RS RHELMPSLRENFEIBRNIZELS KL LA

%
No 4 5 c BUME SLMER
1 1 1 1 1 0.089 7 0.087 5
2 1 2 2 2 0.110 3 0.110 7
3 1 3 3 3 0.096 5 0.095 9
4 2 1 2 3 0.1222 0.1230
5 2 2 3 1 0.133 6 0.134 2
6 2 3 1 2 0.093 5 0.092 8
7 3 1 3 2 0.1126 0.117 8
8 3 2 1 3 0.108 7 0.109 1
9 3 3 2 1 0.1112 0.1132
K, 5.91  6.53 5.81 6.69
K, 6.99 7.07 6.91 6.38
K, 6.73 6.03 6.90 6.55
R 129.08 128.99 129.11 128.36

K6 FEMHELHRTESLMENTFEIBRNIZATESN

I R SS f MS F P
A 0. 107 2 0. 053 238. 739 <0.01
B 0. 089 2 0. 045 202.703 <0.01
C 0.132 2 0. 066 297.297 <0.01
D 0. 008 2 0. 004 18.018 <0.01
PR 0. 002 9 0. 000 222 -

HiFy(2,9) =10.65F, (s(2,9) =5.12,

M S,6 W LU Y, 52 0 245 b i i 1) 4 SR
EOESR TR IV R o - O S S AP NAN DS )
C(HgH) >A(KfE pH) > B (B iR E) > D (i
figp IR 6] ) o T Ak 3 i ) dm A Al A 45 AR O A,B,CLD
A pH 4. 8 JEZ 50 C il JHEE 2. 0% IS [E] 5 h
BRI 8 5,
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2.5 [T ZEAE PRECB M B 2Z Bk 25 KR 3
0y, B3 20 g, KG9 FRE , 15 IRAL AL A9 2T 4k 3% B f
B AF B DU B 22 MR 2G 4, P LA S AR MR, ] 5 B
M 22 BE S HCY) , HPLC W 4 22 Bk R & &, AT 24
Wb 4 22 BE 3 R A0 B0 0. 095% |, 18 B U B R
gk T,

O ULETAE

GpmeamEs 0%
x®7 BRIZWIERE %
— - ?Z%% i%%ﬂ?ﬁ%ﬂh? ﬁﬁ*)h?
ER T bk 43 A0 HBR
1% 48 B4 1 13.113 0.479 6 66. 20
2 12.735 0.491 2 65. 85
3 12.821 0.501 3 67.65
4 1 Z i 1 13. 615 0.577 6 82.78
13.437 0.588 2 83.20
3 12. 622 0.61138 81.28

H12 7 RIAL, AW 5E B 400 3 0 il % G i R 2%
PR RE 2%, D B 4 22 Bk 24 4 Tl A 412 300 T 22 By o
FEBLE T AL

Tl fige P B4 7K ¥ P < 22 W6 K R B /D, B Tl A
Ja RS EUY 4 22 Bk 3R 4 U A AT 22 168 ~ 214
B, AT LA AN, DAL I A 1 6 A P A R T i AR, 24
bR S , EAR AT B R S, W 8

®8 BRASERRTESLHREENTLL mg

it 11 i 6 e 12 W Fif ik T
LY KT 5.91 0. 035
R ity 5.42 0.025
AR 4.45 0.021
B- 1 B 4.55 0. 026
55 4 i SPE-007 A 5.15 0. 024
3 itig

575 5% 4 22 MR B9 & B 52 7 15 i, AR BT
G 22 BRRE R I A PR SR DL 2 IR SRR 6-7 1 AN
(I 25 8 )24 75 vk , 73 0 7% %€ 270,590 nm 4k 4

22k ZR i) HPLC & B E 25 1F, & B 590 nm I 4> 22
Bk ER B SE 23 B S AL, BOE RE 590 nm A <
22k A & I E P
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LA E T AL G B 4 WOws 2 AL 31 5T 4 22 Bk 2 14
PABR LMo R MW RS T IR 72, e R
JE B RREAR T A A | 30 e 4R A M
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