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[ Abstract ] Objective: To optimize and standardize processing technology of processed Aconitum
carmichaelii in Lingnan for improving production efficiency and quality of this herb. Method: Taking contents of
diester-type alkaloids and mono-ester aconitum alkaloids as index, based on single factor tests, orthogonal test was
adopted to investigate effects of soaking time, steaming time and frying temperature on processing technology of
processed A. carmichaelii. Result; The best processing technology was as follows: soaked 5 d with 8% ginger
juice, steamed 1.5 h with high pressure, frying temperature at 210-230 “C with sand. Contents of diester-type
alkaloids and mono-ester aconitum alkaloids were 0.031 1, 0.120 5 mg -g~', respectively. Conclusion: This
optimized processing technology is sable and feasible. It will be benefit for providing foundation for large production
of processed A. carmichaelit with improving product quality and production efficiency.

[ Key words ] Paotianxiong; Aconiti Lateralis Radix Praeparata; diester-type alkaloids; Zingiberis

Rhizoma; mono-ester aconitum alkaloids
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1 #

UltiMate3000 #9755 4 ¥ AH €8 3% A (26 {3 %)
RV10 #8155 3% % (#8 F 1KA) , JA3003 # 1/1 T
LT R ( g PRSI , YX-
280 B R e (BB R ETFREARAA),
GZX-9070 MBE %1% i} &l A1+ 4 (b g Pl 52 >
HIRARIESF 4 ), KSW B B BH 9 5 5 4 i fe
(R & ARA R ), ARS42A R JEAR (1
IRIERRAE [ AR AR A A o

U i 1 R e JRORL T 2% (Jit 5 YPA3F0001 ) ¥ iy
JUMTT N R R 2R R T R )N B 2 R
Fowm Rl BREE, B EREY S K
Aconitum carmichaelii /> K I K W) 3L B+ F1 22 BHE D)
% Zingiber officinale 1) T 1M 2K, B &Lk K 5
St S B A R T Sk TR L R R R L Sk i
Bl A T 1 Sk T okt B (b R 2 A
FEBe, 54> 3 R 110799201106, 110798201103 ,
110720-201111, 111795-201102, 111796201303,
111794-201102) , FHEE LM HNEE . LR LT3 K
ik gl A IR 48 A M 4l
2 #HEEER
2.1 AW Y
21,1 XF BRI WA WA RS R EURT 5 kB
5.20 mg, K 23 0% 5. 10 mg, 3L 6 5. 40 mg, & [A]
— 50 mL B, 0. 05% £ R F I I 0 I A O s
BEEZ B, ¥ 50, 19 0 & W RS % T U 6 A TR
12.5 mL% 25 mL 55 v, i 0. 05% 2 W s %5 T
s B 20 B, #8250, 19 XUTG AL A= ) 6 TR A X BE o T
W o A % R IBOR B BE B 2 3k BB 10. 20 mg, % H ik
3K I 9. 92 mg, 7K BT 5 Sk JU 6 6. 02 mg, &
[l — 50 mL &P, i 0. 05% $5 R B B 5 T VA A -
Wi R 25 20 B 48 50, A9 8 4% W RS 0 RO A A W

12.5 mL % 50 mL 2 5, fin 0. 05% £k i B 1 %8 W
M B 22 20 BE 85 50, 15 H TR A AR W) BT S 6 R
W o

2.1.2 AW A B AR A U R
(i =50 ) 249 2 g KEEFRE, B HIEHILH S,
AR 5 mL, ¥ E 30 min K5I A SN EE- 28R LB
(1:1) ¥R & W 50 mL, FR & Jit & , 8 75 4 21 (300 W,
40 kHz,7KiE <25 °C)30 min, %, HKE K=, S
WBE- R ST (10 1) TR G WA 9802 1 T &, 857,
UEAT o K R UE R 25 mL, T <40 °C ik [l
WHE T RIS BN 0. 05% 1R VA W 2 mL
oS g, u ok, ICEL IR, B A S

2.1.3 {3 5%  GRACE Prevail™ C,, {4 3% k¢
(4.6 mm x 250 mm,5 pm) , Ji 3 A0 £ 5 -9 & vk
(25: 15) IR AW (A)-0. 1 mol - L™" Z PR # v W (43
1L LAk &8 0.5 mL) (B) 88 B BE B (0 ~ 48 min,
15% ~26% A ;48 ~49 min,26% ~35% A ;49 ~58 min,
35% A;58 ~ 65 min,35% ~15% A), @ 1 mL -
min " KK 235 nm, AR R 30 °C,gERE R 20 pL.
WA,
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t/min
AL THERE G B ARAS XE IR s s 1 R T B 5 Sk A 2.
FE L Sk B0 5 3. AR R E R Sk SR 4. BT S Sk B 5. RS Sk 6
6. 53k
B 1 #X# HPLC

Fig.1 HPLC of processed Aconitum carmichaelii
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BT 10 mL S, 68 R A X I K
BEAREL 2. 1.1 T S A A W TR S 0T B A A T
2,3,4,5,6,7,8 mL, & 10 mL i, 6l L R I &
X PR o i 2. 1.3 TR (A S a2, DL kAR
HEOM B AL bR, 0 T B N A AR, A5 R RT3 3k R
A PR 1 Sk T R P T TR Sk TR L Sk e
RSB, 5 Sk B [ 09 7 R 43 A Y =9.948 5X —
0.0714(r=0.999 6),Y =9.982 7X -0.294 1(r =
0.999 3),Y =10.598 6X - 0.100 7(r =0.999 7),
Y=11.289 9X - 0.200 4 (r = 0.999 2),V =
9.527 5X-0.104 5(r=0.999 2),Y =10. 184 7X -
0.126 6 (r=0.999 0), £ 75 [l 4K &k H 0.816 ~
3.264,0.793 6 ~ 3.174 4, 0.481 6 ~ 1.926 4,
0.416 ~ 1. 664 ,0. 408 ~ 1. 632,0.432 ~1.728 pg.
2.3 EEERE R HE A A, % 2. 1.3
TN i A e S A IR 6 W AR R B S
SRR L TIES SN I U ) S SN T e
KB WK 3k me L 5 Sk g 0% T LAY RSD 43 0l ok
0.4% ,1.4% ,1.0% ,0.7% ,1.0% ,1.3% , 3 B {Y %%
K2 R
2.4 HEMHERAE WFE O 6 M, 5242.0 g,
P 2. 1.2 TR 5 gl s R A WL, % 2. L3 TR
0% S5 A I 2, 485 SR8 PR I 1 Sk D R e Sk
J A R T U % Sk e T 5 Sk B R 2 Sk L sk
B A U T AL RSD 43 %1l 0.6% ,1.7% ,0.5% ,
1.1% ,0.8% ,1.2% , iR Z )7 ¥ B2k R4
2.5 FErEle Rl R, 0 T A
J50,2,4,8,12,24 h % 2. 1.3 Ti F a3 5 {0 52,
S5 R P IR Sk e A PR Sk e R T B TR
15 3K TR 5 Sk e U Sk B, 1 Sk 0 T AR Y
RSD 4+ %1% 0.2% ,1.7% ,0.7% ,0.9% , 0.2% ,
1. 6% , i WAt i W TE 24 h WEREPE R 47
2.6 JmAERICEREE R R RIS A A
Rk & 1.005 3,1.004 8,1.002 4,1. 004 2,1.005 7,
1.006 1 g, 258G % A S5 BE IR A 4 RS 6 2. 1.2 T3
T 5 ik A A 4% 2. 1.3 TR 3% 5 R
S, TR IR 5 S S L R I 1 Sk R e L R
P K 3K D O 2 Sk B L I Sk kL 5 Sk ) R 2
TR 151 i 3% 43 31 Sk 100. 12% ,101.33% ,101.25% ,
102.08% ,102. 12% ,101. 84% ,RSD {K % N 1.9% ,
2.2% ,1.1% ,0.6% ,1.7% ,1.3% , ¥ BH3% & &0 2
T ERRE 5
2.7 HHNERRAEH K
2.7.1 REEE BRI WEW S 5, B0
- 26 -

25100 g, A B, 25 7K 29 120 mL, 7K 3% o W
295 em, 53R 2,3,4,5,6 d, FL 644 K 1
K, INZE7K 100 mL 23 (227K Ky 8% 25 4 1t i T 2%
2K 6 h il 43) B 5 &SRR 1 h, RS,
80 CHLT, AL (210 ~230 C) $L &b, 4T H3, it 3
S ASRE OB R o 2 2. 1.2 TR 7 B 4% Akt
VW, 4% 2. 1.3 TR A3 S R0, 25 R Rk LR o 2
I [R] B 5, A ) B 2 B o3 Y R R T TR B
A JE A TGN 3G B RS, S 5 i XL g
A= A e ) S — B R
2.7.2  FIHHB BN RIS ERIE T 4 0, B
25100 g, B A MR, & KR WL S d, 22K 53 5 N
6% ,8% ,10% ,12% 25} & T 22 4K & 6 h il 15,
HABERAER 2.7. 1 T 150 by oK o 45 R AN[R 2271
LA A R S5, 5 2 B, SR R A ) e
O WY AR {EL 5 b ) o 1) % 72 AR AN B
2.7.3  EIRZEMIEE] BN RIS R 3 4y,
By 29 100 g, i AR, 43 A s R8s 28 1,1.5,
2 h, HoAb AR A 2.7, 10 T, A3 RE SR K . 45 SR TR
G E G 5 A4 & He S, B LR 78 A P ik
g T (1SR D W LT 12 = LT =W S 1 S
B o
2.7.4 WMREE WU KRISIERHE 3 0y, B
245 100 g, B A W, 43 51 F 170 ~ 190,190 ~ 210,
210 ~230 C WD, HAB AR 2.7.1 BT, 154
m R o 5 AL BE A 0 TR T BT L A A
O A 1 T e TR A e ) — LRI
2.8 ExEEE TR R LA b, 2RO
A A B o EL A B S R 9 R U L R R R A
S} ) ANRD D U Bl 5 88 N & 4% L, (3%) IER R % 4k
. BN RSB ERM 9 4, B 29 100 g, ik
A 6] g 5 0 W FOfRC R, #5 K Bt 2511 29 5 em
(29120 mL) 2 MWHCK G (B4 43K 1),
Z27K 100 mL 29 (£K Ny 8% s i) T L LK
6 h fil45) 5 WO, B m R AT, TR R L
BT AR PR AR R 1 ~ 90 LLHA TR AU A ) B
FUBUTR 734 A= ) 080 5 £ 53 B 256 VF 43 S 48 s, AR
FBUr 58 0.9,0. 1, AR 4E 2010 4 R ( [ 25 )
Xof AU Y A ) e it Y HOR AN > 0..010% . 255
WA =90/0. 157 8 x R AU A W) Bk o o 4 8L +
[ (0. 10 — XUHE AL A= P 6 5T it 53 %00) x 100 ], X535 %
HEMEE R 1, 7 20 L3k 2,
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Table 1 Orthogonal test analysis of processing technology of

processed Aconitum carmichaelii

ARE BEE COB RN oS
Noo Wl EEEN WE  ewmm amw
/d /h JC /mgeg! /mgeg!

1 4 1.0 170 ~190 0.154 7 0.4025 57.98
2 4 1.5 190 ~210 0.1229 0.2722 52.88
3 4 2.0 210 ~230 0.1021 0.099 8 58.25
4 5 1.0 190 ~210 0.108 9 0.068 4 65.27
5 5 1.5 210 ~230 0.1578 0.0225 97.175
6 5 2.0 170 ~190 0.112 6 0.009 4 73.28
7 6 1.0 210 ~230 0.098 9 0.0057 65. 84
8 6 1.5 170 ~190 0.0854 0.0135 57. 36
9 6 2.0 190 ~210 0.1026 0.002 8 68.24

T« BRI R A ) A T I % Sk DR R T I 1 Sk DR L R
PP B Y 1% Sk AR , XL D A 0 B A T Sk B O Sk B Sk

x2 BEERFFENN

Table 2 Variance analysis of comprehensive score

Tr Z AR SS S F P

A 893.70 2 5.99 <0.10
B 98.72 2 0. 66 >0.10
C 368. 05 2 2.47 >0.10
D(iR2) 74. 61 4

HFy0(2,4) =4.32,

F B,CWTC R ERW, L5600 % I8, i w0
M R ) e AR T2 ALB,Cy BRI (R
5d,EEAEIE 1.5 h, B K E EE 210 ~ 230 C,
53 0 BR BORE o R (3 = 5 0 ) 2. 006 8,2.005 4,
2.008 9 g, ¥ ik i T2 5 A AT ML, 4% 2. 1.2 T3
T AR S, 4 2. 1.3 TR {3 4% 1E
SE 4 PR TR R A e T o 4 B4 i Dl 0,119 5,
0.121 4,0.120 5 mg-g ™", WiE 1 A= 40 B 5 2 43 BOIK
WA 0.032 8,0.029 3,0.031 1 mg-g ' B 4L
M T A RE 17,
3 itig

B 25 24 b1 20 5 JE S, BB BE M 4 LT AR
A WSS K Sy TR 26 AR W (FE R RIR) X
K fif Ry T e s AR e (REPE TN ), & it — R B K
fiff , BRI 2 P AR TE R AR . B R )
FRy 354 T, B TR 26 A= 0 Bk 1 AN T /L T B i
TR A el A e TR A 0 A R 34 0 PR Ik A A IR

T8 1 23 B A T (] A 3 n R, B BT
i ESF 1) ) B, % Sk 6 55 B T B SR B 4
ORI DG, TR 55 Sk B8 5 B 1 3 L [l BH st ™ | 4R
FHEEAESE, W 178 55 3K 0 O 2 Sk Bk L 2 Sk 1 3 i
2/ 5 BRI E R o AR RCAL R L B S
HH T2 B NS B A e g
B F B L B I AT 22, T2k R, AR
WlEH AR BCAR T 22 0, T 22 T 3 220 S5 45 0l
T HE L X W T B R — s BRI

3 28 X8 B A AR AL B Y e B, A T
XF A2 WSS o i Y AR A R BOR, HO AR
SO, UG 3 B B ME R AR O . R I 2 K e Y
Tl TR, 85 & SEbrA = 0w, 4 B iR I A ) 22
T ZE ] D DR R A AT R R B
J B ER AN ) 22 3 L A8 A SR R o T S B R
i 25 A % s P S AT, L5 o ot =2 1) 1) 722 A KR
(o NUIRTAN € A kNI E Rk o e 4T A I I P
RIFATIE AR 50 25 5%, [R) B DL 458 il M K i o it 9 2
XUBE B A= Wy AE R VR 805 o 76 DR AF A% G208 e M
T AR b AR SCH LR M ) T 20 25 1Y 3 HEIR R
0 IR ORI 288 A W e IR T 2010 4R R [E
2 ) (R T FA R S AR M0 B e TR,
RIEER) R A = A2l T KM 25 M D7 1
MBI R S 2% A SCAUAE R SR BRI R R, L2
RUHE B A A S S AR BT
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