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Optimization of Decoction Process of Agkistrodon by Orthogonal Experiment
CHAI Shi-wei, DONG Gai-ying, QU Jing-tian, WANG Ran (Dept. of Pharmacy, the First Teaching Hospital of
Tianjin University of TCM, Tianjin 300193, China)

ABSTRACT OBJECTIVE: To optimize the decoction process of agkistrodon. METHODS: RP-HPLC with pre-column derivatiza-
tion was adopted. With the contents of 4 main amino acids in agkistrodon as index, the decoction process (decocting times, heating
time, water quantity and medicinal material crushing granularity) was optimized by orthogonal tests and verified. RESULTS: The
optimal technology of the decoction process of agkistrodon was as 3 times of decoction, 60 min of heating time, 50 ml of water
consumption for 0.90 g medicinal material and No.6 sieve. The results of verification test showed the total extraction of 4 kinds of
amino acids was 72.68 mg/g (RSD=3.77%, n=3). CONCLUSIONS: The decoction technology can be used for the decoction pro-
cess of agkistrodon, and it is stable and feasible.

KEYWORDS Agkistrodon; Amino acids; RP-HPLC; Pre-column derivatization; Water decoction; Technology optimization; Or-

thogonal experiment

W2 21 W F R R H ), IER sh #
W Agkistrodon acutus (Giienther) i T A, 4 H, WL, A
B, G AR G 2% 1B Thak, B iR KR |
JRAFZE PR BORGE AR R BRI RS
il R EAL G4 St A 2 — 2 IR A e, IS R
2010 A7 Rz € 1) 24 W) SR FH 3R A il e R oy v A S LS 1y
e X BN TR MR R o BB AR AR SO R R K
FE TS0 TR AR R (PITC) T A AL Y 5 i, s g rp 4 Fp 22
SR SOMH =5 A ARSI 7k, - LAIX 4 R SRR 1)
HONFEAR XTI K BICE T 23T Ak, DU RE i FR B
B A RN A, X — T A A B B A B N

1 #
1.1 38

1200 4 75 OB AR (3% .G 1314B K L8 Hh-n] DA 25 (36
E LA PHHCA BRA A 5 e s (BUHE R A s A
FRAF]) s AL104 78 HE R (Bt L R ) B0 2 2 A A BR
Al 3 AWAL (R BRI B W) s A5 4l K &
48 (PU LA A PR ) o
1.2 Zr AmEiRF

E I RE S [ G S8 B2 T 0 A RS mT AR I it
140201, 71l Wi ; 28 P Bt 78 24 24 BH 28 0 36 e s A g-
kistrodon acutus (Giienther)]; K2 24 Fg % B i (3L 5+ 140624-
200805, 4 : 100% ) A2 FR AT Bt (145 140624-200805, 4
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J£:99.5% ) \L-#2 i 0l % BE (45 111578-200201, 41)%
99.5% ) H 2R BE S (HiE5- : 140624-200805, £ : 100% )3
SRUE T b 2 2 G E DE ST s KO 2K, F AN 2 I Ry
{3821, PITC M AR ¥ 43 Fr 4l
2 HEEER
2.1 ‘st

3% 4+ : Dikma Diamonsil Cis(150 mmx4.6 mm,5 um) ; i
SR : 2L 0.1 mol/L BEFREMIE IR - 2.1 (97 : 3) i sh Al A CFH UK
FRFT pH 2 6.5) , LA O ME-7K (42 1) N s Al B, BB EE VRN ; i
B ;1.0 mU/min; #5037 K 2 254 nm; AR 243 °C 5 dgEREEE: 10
ulo BEREVEMIRET AR 1.

x1 HEXERRERF

Tab 1 Gradient elution programme

W, min WA, % WAMIB, % || WEL,min WA, % RSB, %
0—11 100—93 07 14-29 85—66 1534
11-13.9 9388 712 2930 66—0 34-100

13.9—14 8885 1215 3045 0 100

2.2 BEEEIE

2.2.1  AFPEILRRNT S AR RS KR R I A R SR
X BES B, A 0.1 mol/L £k R VA Vil 485 i 1 ml 43531l
B RE AR 212 ng A 2R 288 pg L-3IH 2R 332 pg . H &R
636 g (KT A X A SR IE 2 0

2.2.2 MERESEWA S DO REIE 2, M RS EARE
BT 100 ml BB, ok, 5] e o, [ 3R BUm A (38
) — WAL, B4 BRI AL, FARAME e it EE E 1~

China FPharmacy 2015 Vol. 26 Mo, 25 - 3569 -



3. K REURUE 5 ml, BT 10 ml SR KR, A6
mol/L #5125 ml, IR2], FE ARG # B, F 150 “C/Kf# 1 h, L
B BAZER LA, 10 mlK AR BEA K 4, TRl AZE &
M, KR ZE T FRIENN 0.1 mol/L Eh AR M , #4210 ml
JHA 0.1 mol/L Fh BRI B B 21, $847, RIS,
2.2.3 SRS REEREUKS ml, BT 10 ml &K i
8 rh 6 mol/L EhFRTAWE 5 ml, #5“2.2.27 W N )ik H “FEA A
SR, F 150 C/KAR Ih "R, RIS
224 PITCAIAEYIMSIE  BUARZS AR A PP EIRIR A
Ko HE it I 25 T A B TR 4% 0.4 ml, 23 BB T 1.5 ml 85045
WA 0.1 mol/L PITC Y Z i ¥ 0.2 ml., 1 mol/L = Z %)
NGV 0.2 ml, WEMTRA 30 s, S IEMCE 1 b5, A 0.8 ml I
O, IRTER A 30 )5, CE 10 min, BCT )21, ikt , BI7S .
2.3 REERMELE

TETERE OIS AE R, 45 L A Fhad SR i A g 5 3
AARARIE 23 B B 5 KT 1.6 5 388 L-FOMl e BT A= 5, BRIS
HECIAE 4 000 L F o 25 I A Bl S i it BE G AN 1E 28 3K
55 9 S AT A 0 R R e T T L 1
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KRR 2AE R 3. L-FRMAR 4. HEAR

Figl HPLC chromatogram

A. blank solution; B. reference solution of 4 kinds of amino acids by der-
ivation; C. test solution by derivation; l.aspartic acid; 2.glutamate; 3.
L-hydroxyproline; 4.glycine
24 BMXZREBRRIEREENEFE

3 A 2 I B R A A R 5 4 o e S R X R T A5 0.1
0.5.1.0,2.5.5.0,7.5 ml, 435! '& T 10 ml &+, in 0.1 mol/L
IR B 5] . 2,247 WU R AR A T AL RIS 43
IR E SRR 10 pl 3 AVBORH €38 A3 b, 0 s e TR, DL 4z
%) W SO v B (o, g/l S R AR AR R R 05 TR () SR\ Al
i, e br a2k, 1550 4 Fhad SERR Y 1l 05 7 8 A DG R B4R
PG TS 2 °2.2.47 BT it A A i 0 i e A4 i v VR
AT AR B, W0 A% IR ATT A AW T A, AT 4 b 2B 114 [m] )
TR TR AR O . R REERER R,
25 RBEERR

B I 26 e, b 3 S0, R AR AE 0.30 g, #°2.2.27
TG Ty i 2 Bl VR, R A 10l , T A2 HERF: 6 Uk, Il
RERAR AR LR 2R TR, 4558 RSD 4
14 0.29% .0.20% .0.41% .0.86% (n="6) , & BHA J5 Pl 2 1
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Tab 2 Linear relationship of 4 kinds of amino acids

MR b WA r B, pg/ml
REEM $=29.030r-5.249 8 1.0000 2.12~159
BRER y=27.102x-44.902 0999 8 2.88~216
L-FAHER y=39.214x+11.433 1.0000 3.32~249
HER y=58.493x-77 451 1.000 0 6.36~477

2.6 FREMLE

I I 248, M3, 3 3 S0, R AR 0.30 g, $4242.2.27
TGN T i 28 A S A, 43 B 0.8,16 .24 .32 .48 h B X)
MBS A T AT AR AR, HERE 10 pl, M E RA R AR L
YR e A H s R e i AR, FLRSD 4351 1.80% (1.13%
0.48% .0.68% (n="6) , =AML A WAE 48 h INFEATRE .
2.7 EEMRE

BT g S 2 0, M, 2o 3 5 A S AR E 0.30 g, 61y,
F22.2.27 TR J7 i 5 R VA R, DU A A p R AR A
SR L- 2RI A H &R & At , 45 R 51 0.61% .1.05% |
0.61% .1.72% ,RSD 4> 31°5 0.50% .0.81% .0.77% .1.06% (n=
6), RIHA L EL R,
2.8 ERRRE

IR g 2 0, M, 2o 350 R B FRE 0.15 g, L6 )y,
HA 4 BhE FEBR T FE LI 459 5 mil, $522.2.27 35 F 5 32 5 it
ARV, T AR ARG I 45 EE R 1) & ik, THA Rl %, &4
W, RAHTR AR L- YR Z AN T 2 () - 35 e 40 J31)
K 94.42% . 93.62% . 98.13% .96.18% , RSD 43 %l N 3.27% .
2.13% .2.20% .5.02% (n="6) . Z5RFLH A HER LR
29 ErkREAIZMNAL

i s 250 R i A AR E 0.90 g, #2°2.2.27 BT ik
il A AL A, 20 B SR 2 M b A BRI 1. LA 4
Pl LR 14 S B R b, X i K RIS T2 ik AT ife . R
P PRI 25 S, 3643 I A I AR ) L K s 2R Ry
R R 4 2 T3 K T IE RIS . RE 5K 3,
RIS HE S R UL 4, 225 LR 5.

*®3 BEE5KF
Tab 3 Factors and levels

KF

ACRIETRD) BOWAME]) ,min+~ COMKE),ml DORHERFE)
1 1 20 30 Wh
2 2 40 50 35
3 3 60 70 6 51

WL B E SIS R K Ty 2250 AT LA Y, BB
AR 07K e RIS RORLEE Xof 4 Fh 2 SE IR 1 B S it AT
B E R . EJE sk & i 50 ml 3N 70 mliF, 480 %
LR ) R S B RRAC . BRI, R e K BB B R
AB.C.Dy, BIFIE RECR 3k AT ]2 60 min 7K 524 50
ml B ERLEE A iod 6457 o

PEIG, HEAT T WK AL T 280 EAE . IO dp ke i, i
6 51 , A B AR AT 9.00 g, Hk 34y, HIA 3 UK, AT E] 2 60 min,
JIoK 28R 500 ml, $42.2.27 300 R ik [ R DA T
YT A A TSR o 442 LHG 2% AP 0 5 857 e /K R 28 R A
B2 A B B2 | L- I 2 R A0 R 1 1 X 42 BS54 0
14.70,25.14 .8.47,24.37 mg/g, $EHUEL 74 72.68 mg/g, RSD
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F4 ETHREHSER(n=3.mg/g)
Tab 4 Arrangement and results of orthogonal tests (n=3,

mg/g)
75 A B C D Xégﬁ %}Lﬁgﬁ L_#}/!@M H/iﬁﬁ B
CE Al ah

1 1 1 1 1 2.57 5.37 1.50 562 15.06
2 1 2 2 2 941  17.02 731 20.04  53.78
3 1 3 3 3 .72 2091 7.20 2043 60.25
4 2 1 2 3 1148 20.63 740 2043 59.94
5 2 2 3 1 5711051 5.50 1573 3745
6 2 3 1 2 1173 20.64 9.50 2430 66.18
7 3 1 3 2 8.81 15.84 740 1992 51.97
8 3 2 1 3 1261 23.03 8.67 2313 6744
9 3 3 2 1 11.62  19.19 15.22 37.88 8391

K 4303 4232 4956 4547

K. 5452 5289 6588 5731

K 6777 7011 49.89 62.54

R A4 2179 1632 1707
K6 AENMER

Tab 5 Results of variance analysis

HRNE BRI FE i F P
A 2759469 2 1379.734 16 031.69 it
B 3542.045 2 1771023 2057822 kg
C 1565977 2 782.988 4 9097855  WF
D 1376.209 2 688.1043 7995.36 B
Wk 1.549 133 18 0.086 063

H Foos(2,2)=19.00, Fy (2,2) =99.00
NOte:Foos(2»2):19.00,F001(2,2):99.00

K 3.771% (n=3). 3YKIFIIGFLIH (1) 4 Fhz FEmR 1) e 7 &
Yok, 9 2 3 WA IR 25 SR T B e 25 5 AT
3 itig

w7l Ry s L s W) T4 e Agkistrodon acutus (Giienther ) [
TR, HAT AL KR AT KR (9 25 B E R B
BRAAUERH e LA BT R BUR 25 E R e R A S
PEICTT RAGERI I U ST RAEIRE, AR R AL Ay 107k o
RFEIH T (TNF) o i 200 1A/ 32 (IL) 10 K. T72%
LIOMEARL T IS o (PR IENE | BN YR B IEERS F0 PR ) A 4
FRUEATREI , H R A SCHRHR 8 D629 ot H AT Be 28 B 119 2 2
YERM o 20 WF 58 I, e i P A T A RO 43 A 1T R e
JE AR AR 2010 48 p( r ) 24 ) vh A IR i e 2
WRE W) i o B3 75 TR B i 55 B e v 32 2 1 349 S I D 2
M, HoK iR i s S AR, k22 1 2010 4R
L) () BT BT iy i——hE i Ak ik IE S %
SCHR[L0- 11X i AT T il . 5 R, @ iy
T PR 0 e KA 2 SRR R ) o ff R B AR PR YA, AT
A Ay i e S e A T 8 % o

ZE BT R R MR S A AR A5 R IN BR TET 0 X R e
PEAFHREL, REAS T A b B 4EL H 8 R 200 1 ad 2 5 IR AE e 3
filh b i K B8 TS0 TR Al SR A SE
IR

H AT EE Beas & m i 25 2 81K 8 BRI 45 B BE s X
—BERRR R (L O T RGO A) , IEFI A )
TR B R . (B2 RS X AT RO A I A T
$= A1 1< W O 0 ] R A v o 9 = K D e i 1S
DU R RGETTE . RG22 A U9 JEL I B TR e 1
RGNS G2, FUAE T — 2T 5 Hh L 258 7 s e A i e oy A i 2%
JE SRR R 25 5 IR e e i e AR RS 12, Li4g il
IR . SAS IR 25 R 2R T8 S BB H i rh 254 U5 11
RE AT 4258 ARIESFRL, AR B P 2R
S 3Hk
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