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Fig. 3 Morphology of microcapsules observed

with bromicroscope

14~16 18~20

<4 4~6 6~ 10~12
*_L > /pm

M4 REHUESHE

Fig. 4 Particle size distribution of microcapsules
3 g

A LB R R U R GE R e AR i E
T DRI P A R A 7 R A e
REEERT R, FELERTRRE LR
HERE, R TRETREGHSTSRMENTZ.
ERIEEES,FANERTEHR RAE B>
B MBS R EREN RN T EEA T
SEBMBRNE. BOABRHABRRA ASRHE
BRI R R fE R4S A T RE K 2 W T IR N 9 7F
B I [6) o DA TIT 68 2 28R 4, HF EL AT LA — 20 ) 45 U
BT AR ERBHAN.

HYMBROREBERETRE, R HFE
3FYE, MR EHUE, —METRNADH
K, —FHETROBMRAR. SHREFEMN TR
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Study on cellulose enzyme extraction technology of Radix Aconiti
LI Yong-sheng', LIN Qiang?, ZHENG Lai-li*, TIAN Ping-fang'
(1. College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100292 China;
2. Biochemical Engineering College of Beijing Union University, Beijing 100023, China)

Abstract: Objective To compare the extraction methods of cellulose enzyme, semi-bionic and alcohol
reflux for the impact of aconitine and aconitum alkaloids yields, and to optimize the extraction method.
Methods

pared with semi-bionic and alcohol reflux extraction by taking the contents of aconitine and aconitum alka-

The optimum condition of enzymatic extraction has been obtained by orthogonal test and com-
loids as indexes. Results The optimum extraction conditions were as follows: the temperature was 45 C,
pH value was 4.5, the amount of cellulose enzyme was 8 mg/g, the extracting time was 5 h and the ex-
traction rate of aconitine was 0. 002 447% , aconitum alkaloids was 0. 244 410%. The extraction rates of
aconitine and aconitum alkaloids of semi-bionic extraction were 0. 001 735% and 0. 189 340%, respective-
ly. The extraction rates of aconitine and aconitum alkaloids of alcohol reflux extraction were 0. 001 869%
and 0. 200 720% respectively. The enzymatic extraction has a significant advantage. Conclusion The enzy-
matic extraction significantly improve the extraction rates of aconitine and aconitum alkaloids, it could be
applied in practice.

Key words: Radix Aconiti; cellulose enzyme; aconitine; aconitum alkaloids; orthogonal design

NS EBREY Lk Aconitum carmichaeli
Debx. B‘J?ﬁﬁ*ﬁo?ﬁm%ﬁvﬁ?}:lﬁﬁyﬁﬁ?mﬁ
BRI, R, O, ALER, BB OE R
HFN, RRGHSAERUBEN G LEEYH, B
POABAZBREYPZFEEEREN R,
ERFHBETRESTEEREEL AAAYHAE
GEERARRN, FBELOBRESKRE . EEH
B, SLAEYBWER—BRHAELHEER
B R AR S B B R S SRR RE
L MoWAEYRRBRELS 0% BREHAR
. BIEBEAREERATRAMEYA KRS R
BM—mAa TRER. EHBYHNE, TEBM
WIS Y AR 5% INEE BT R, 1R R
2O, WAL EHAREEHTRI RS
BEBEAWEE.PHEKE. BRENSLEY
BREWE W, RS EXBRIT R EBE
R BAERMN.

1 #E50E%

NEHKREENRTE A AFRE, 240

FERER¥FAYEETEREGHATREANZLE
FHEBEBMEY S L A, carmichaeli Debx BT 12 &
M. FEERBOXI0 U/ (RBEEREYEAE
RAsD, By BA(FEAREDH SR E
B B a R B, B AN B RR AN LB Tk
A0 APy R o,

Watres600 & % # 48 £, i {X (600 Controller;
600 Pump; 2487 Dual X Absorbance Detector;
EC2000) ; TU—1810PC #5143 66 B vt (b B0 4
BAMNBERTELAED .02 BOHN(EEHE
Yy 382088 ), RE—52C Jes & K AL ( B ¥ T 38
AR, 6002 REEB B KA KR ERA
7)), DW—3—60W ¥ 8 AR A5 E i # 28 (FL T 3%
WA FHEALERT), AEL00 HLF 247 K (G L M5 55 8-
M%), PHB—4 E# X pH 7+ (LK H R 22U
#AERALED,
2 FAES5%R
2.1 |EOTE B SHRK 50 g,/ 500 mL K, 7
—EBET,.HWpHE MAECBRFEER, KBH
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HeeAT RN, B0, 3 LVEWL BRI R 10 B R K
LEBRR IR EEAERBRER, MWL B, B
1,98 pHER 1~2, 8.0, 3, EB®. A 3
R AMBERER 2 K, WERKE, I AMFE pH |
K 9~10,fMA 2 EERHER 3 K, WEENZE,
REBWREY BT HRERE . BERBULT K
LY MAZERRERZE 25 mL, B RBEHR.
2.2 BRUMRsEENE DL AEYDHE

2.2.1 Rl 2 0 A R W AR B KO IR
3.0 mg,® 10 mL i, 0..01 mol/L £ A 5¥
0.3 mg/mL WX MABER. FIEHERRL LM
S B S 0.2.0.4.0.6,0.8.1.0 mL, 3 EF
250 mL 43 &b, i pH 3.5 BERRELZ MR 5. 0
mL SRFABSEEAE 2.0 mL, B HEHHE
MASEAG 8.0 mL, BT HRE B E, S WAMHE,
F7K Nay SO, BiKJG, F 416 nm Tl EBOLEE.
BL0.01 mol/L #:MRFIEAEE H. UKEEMER T
BWEHTEERE, B EIEFTE A=0.053 555
C—0.589,r=0.999 7, FH 3L I 60~ 300
pg/mLERFEHERXER.

2.2.2 HEERAR - HEERHMAERO.2 mL, &
Z5RMESLEWMBNEE, HHEBH RSD X
0.971%.

2.2.3 BEUXR - HEBRERER TRTK
B,7£0.2,4.8.10.12 h #H,EXBREE,ERS
L EBBOLE B RSD N 1.40%, /] WAHLR BB &
12 h NRRE.

2.2.4 BAHKE -HEBRHEMLER .2 mL, ¥
163, WEREE, FRE L EWELEMN RSD

¥ 1.83%.,
2.2.5 [FIRERE . BERRCUEN)SHELE

K 25 g,6 13, BT INA L L5 X B 0. 612 mg, il
EHERBER, HTWNE. SR EWEKY RSD K
2.47%.,

2.2.6 FESIE  BURE S TS WO & #Y 0. 01 mol/L
RIS, SRR T E Sk B BUR (R
R={HEHENERBHRE/BEE X100,
2.3 FERBAHEIEENE DLW

2.3.1 4% Diamonsil Cy; (250 mm X 4.6
mm,5 pm) AR ; WA . B BE-7K (0. 01mol/L B
S8 (65 2 35) R E 1. 0 mL/min; HE il .
30 C;HHRER .20 pLs B B4 . 235 nm,

2.3.2 FRUERRAHI S R BEARBUD SK T I Al 2.7
mg, AR EERE 10 mL 2,743 0. 27 mg/mL KfHE

HBW. WHBH0.5.1.0,1.5.2.0.2.5 mL, S Bl E &
F 10 mL B, FEEED E . DA &R DB A AR,
W T R A AL AR, SR HER R BIRBR T R Y =
2.379 2 X+0.666 5,7=0.999 8, % B 2 L R 1E
13.5~67.5 ug/mL 5EHHLERIFHAHERXE.
2.3.3 REERAR .- FERREMRER, ELi#
WE S K ERSLBIEEMM RSD K 1.27%.,
2.3.4 REARR - HEEBREMEBR ZRTHR
B.7£0.2.4.8.10.12 h R, idREEH,. LR L
AR EA RSD 1. 33%, 7 AR M AW EL2 h
WNEE .

2.3.5 EHRHREE.PAHEERERC 4, e
B E L. 2R RSD R 1. 61%,

2.3.6 i EREE E BRI SRR
25 g,6 . BH AL LB B 0.612 mg, # £
FmBBRLETHE, SRS KRB P EKRERA
99.8%,RSD %} 2.51%,

2.3.7 HGUE - BEBR_EAFRBEBNESLE
W, aL 0.45 pm FLIE R, HEEERE , i1 E S L BH
REH,

2.4 HHEEMNZAE.ZLEBRBRENEZW
2.4.1 PBEME pH EX LW . 5k BB RRNE
Wi BRI 50 g JI| 8K, FEBEMERTEh 5 h B AR IR
R 40 CHIEFE K 10 mg/g N SR &M T . pHHE
43H1K 2.5.3.5.4.5.5. 5, M F L3k, 5k BB
REE GERLE 1,
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=
&

B3 BEBNE /%
e
©

A

g

4 0.0020
§ 0.0018
E 0.001 6

off
0004 5 6 7 2 3 4 5 6 7
pH

e
N
[t

(=)
-
N

B1 R pHEMNSAHE(A)MSLER(B)EREENTMW

Fig. 1 Effect of pH value on extracting rates of aconitine
(A) and aconitum alkaloids (B)
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2.4.2 MMEENDLHE.SKEBRERRENE
Wl FREL 50 g Il By A, FERRAE M pH {HOh 4.5. 88
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BN 10 mg/g Bk FIMMEFEIY 5 h MARGT, R
BEAKCEL 35,40,45.,50,55 C, W &L, 55 8
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Fig. 2 Effect of enzyme temperature on extracting rates

40 50

of aconitine (A) and aconitum alkaloids (B)
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BERERER I ST R, 45 CHRIRAE. B
BRI R RBCR R WM. X2 E 8 & H
2 {6 FE B W, 2 R T R, B TR 1R, R F
—ENRERE, BARREBE IR#EEE. Al
LB AR BERIERE N 45 C,
2.4.3 BEEX S0, Sk SRR BUR R e - BRI
50 g JIN MR fE AR pH {EDY 4.5 R 45 ‘CAN
BEEA 5 h T, RBFRK KK 4.6.8,10,12 mg/g
536, M 53K 08 . 3k BRI R, 5 R LK 3,

0.0022 2

8 A & B
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Fig. 3 Effect of enzyme dosage on extracting rates

of aconitine {A) and aconitum alkaloids (B)

AL DU fE RN pH H IR B A A — R
FMT 53K 5 3k B0 SR IR B il 2 A 3%
miFt e, 52 8 mg/g . B3k B8 . 5 3k BB Y $R X
REBRKME, R AR MBENEEARE, X
ERAMRMZRYEENEN. BRRTRER
WY B AR RN A e A MR B (A AT, R
e L BEBIE » 0 SR 4K 2 I B B X 7 ) R R Y
EWAK, HIREREN 8 mg/g.

2.4.4 MEMRES NS Sk B R E K
mi  FREL 50 g JI MR, M pH AR 4.5 14
BE 45 CHIBEE A 8 me/g G KMAMT W EKK
BU1.2.3.4.5 h, W2 Skm. 5k B MM ERE,

gERLAE 4,
0.23

0.0022 g
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Fig. 4 Effect of enzyme time on extracting rates

of aconitine (A) and aconitum alkaloids (B)
AUES EMEN P HEREMBEE —TH
T BR85Sk BB 0 B B B A I T £ 3
TN, 4 b B 3K 3 B R {H , b J5 B N ] B 8 i — 3%
REBCRAFAL. HgFHEMREEERN 4 h,
2.5 EXRBRITESER . ELRARR LB E
Rt b, 26 BEAR IR BE pH (| B BRI BE A A N . & 3K

CEIAKFELRER L, A HIRBUN SR 50 g, 1R

2 EHHAT AW SR EMRBRR. E—ERE
TLHIA 500 mL K (52 B 4F 4 H B, K 78 BEHE AT
R REL B D B LWL BURE T 10 E B BKZBR
123 K, MBI, B 2 BRI 2R R G R A
BRVE pHAEN 1~2, 8.0, i, R LW’ WA 3 /5
B BEAE B 2 K, W R B K R 3 IR pH b
9~10, A A 2 55 A5 2B 3 W, BE R R i

RWREEY) WA R SRR 5 3k SRR R

£1 EESKTF
Table 1 Factors and levels
¥ HE
ARE/C BpH{f CHEE/(mg-g™ ') DAfE/h
1 40 3.5 6 3
2 45 4.5 8 4
3 50 5.5 10 5

FH 5 Sk B Y 1 22 T 45 B 45 B 3 T 4R U R i
M FERE : A>C>D>B, 1 & 3k BB Rk 2= 2t ol 1%
BEREMEREIRYEWEE: A>C>D>B,
REBRREAFERNEL BHBIKRERE, HK
MR E, M pH EEZWE/DN., HHEINHRE
RIBFEMEH - RBURE RN 45 C,pHEN 4.5, &
H8 mg/g N5, MMATEAN S h, EKFAAR
AB,C.D; MEMT . M 3HERIRE 4R WE 3.,
AUEL . ERERREAFT, ZLBALE L SR
REEY GRS, MHERERLT
2.6 MEhEHMBRY %L LE
2.6.1 H{5AEEB(SBE) FREI S # K 50 g,
4y A A pH 2. 0.6.5.9. 0 f/K B8 1 2 15 790 bt (@1 350
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Table 2 Results of L, (3*) orthogonal test

BXH  SXER

85 A B c D
REE/ % REE/N
1 1 1 1 1 0.001 592 0.195352
2 1 2 2 2 0.001793 0.20753
3 1 3 3 3 0.001 868 0.21206
4 2 1 2 3 0.002031 0.22179
5 2 2 3 1 0.001920 ©.21520
6 2 3 1 2 0.001 802 0.208 10
7 3 1 3 2 0.001 821 0. 209 24
8 3 2 1 3 0.001 813 0.20878
9 3 3 2 1 0.001 798 0.207 87
SLARBRE
Ki 0.001751 0.001815 0.001736  0.001770
K, 0.001918  0:001842 0.001 874  0.001 805
K; 0.001 811 0.001823 0.001870  0.001 904
R 0.000 167  0.000 027  0.000 138  0.000 134
B ERRRE
Ky 0.205037 0.208850 0.204 130  0.206 200
K, 0.215060 0.210503  0.212 400  0.208 290
Ky 0.208640 0.209343 0.212170  0.214 210
R 0.010 023  0.001653  0.008270  0.008 010
F3 BEKKRLER
Table 3 Results of varificaton test
HEE LBl BRME/ % Lk BRERE/ K
1 0.002 481 0. 246 530
2 0. 002 403 0. 242 090
3 0.002 458 0.244 610

BE 3R (EBEEHIR1:10,1:6.1:6;80.5
8 3.L5.1 b, REBAEES .G K%M E5H
8 SBE i, 3% S E AL SIS WA pH {E 9~10, 1
AFBEAHER 3 WK WERNZ REBREY,
HERE S P S 53k BRARBUE, LK 4.

2.6.2 ZEEFRERERBINSGHK 50 g,
500 mL XK ZEE  BRESAR Hd EEZREH,
FMA 500 mL JG/K Z B, R 2 K, B KR
2h, WERBW, AR, B TK B, 8%
Y. A 1Y%KERE pHER 1~2, 8.0, i,
BEHEB.MA3MBEAMBIRER 2 K, ERK
B AR EAHNE R pHER 9~10, WA 2
5 BEGEBBRK, WERTTZ  REBKREY 1T

BT GRSk BRI R E, WK 4,
R4 BESRMRMTELBRER

Table 4 Comparison between enzymatic extraction

and other methods

EBERAE S mERE/ YN SLEHMERE/Y%
2 £ A 3R B B 0. 001 735 0. 189 340
Z B B R B 0. 001 869 0. 200 720
.32 8087 0. 002 447 0. 244 410
3 itig

B ER B ES T ERERR T Z R
R RHIEE 45 °C,pHH 4.5, 8 8 mg/g )| 5,8
fEETE S h, EMAB T, THBASLBMBREN
0.002 447% , 5k BBRIRELER N 0. 244 410%,

MALZRKERAEN, MERRELAEFRR
FERBMSLEH. QL AREREHERSE. 5
05 A R, BB R IR B 3k 8L 5 3k SRR B
ROBEE 41.0%.29. 1%, 5ZBERERL
BOMERRORET 30.9%.21.8%., £42
BE BB IRE L H AR ERA RS WE . F
RAEMENBERREH#HITERER  BRREHAT,
= R A, BXF SRS R IE .

B AR SR B 5 205 A BE IR IR AT LA, R R
EEMRKK R BRI R &
AEA MR FBREREANEERIERE LR
MY, HEER FERMENSERIRET
EYBARX — R BRI RS YA LR RHEF
MBS HIVE B R\ T A BB, [F] B B % 42 B
TZEEE BEFE.TANE, EXARTYE R
SR ECR BT AN R
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