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Abstract: Objective To optimize the extraction process of Guanxintong Chuanxiong Zhitong Granules. Methods The optimal
extraction process was screened and validated by the L,(3*) orthogonal test with decoction time, decoction times,amount of water
addition, and soaking time as the evaluation factors,and with the content of ferulic acid,salvianolic acid B,and dry paste yield as
the evaluation indicators. Results The optimal extraction process of Guanxintong Chuanxiong Zhitong Granules was as follows:adding

14 times water (16 times water for the first time),soaking for 1.0 h,and decocting twice with 2.0 h for each time. In the validation

test, the average content of ferulic acid was 332.75 g / ml,the average content of salvianolic acid B was 2 459.98 pg / mL,

and the average dry paste rate was 39.33%. Conclusion

The process has a high extraction rate, good stability, and simple

operation. The yield of the extract is high and the quality is controllable.
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Tab.1 Information on Chinese medicine decoction piece in the

formula
W25k R W 2FETR
N 210601 A BT SR R 26 Ak A TR 8]
K 221201 H bR £ P 25 A TR F)
MR 220201 G H A= AR A RN 8
5 210801 H AL BT G4k K 25 A A TR 5]
% )a 220801 ELY S ) O
%3 211101 H AR £ o 25 R 8]
R 220701 FIEA BT AR A TR )
e 220801 AR AR A TR 8]
INE & 221101 BN 255 7 A R 8]
AEAL 211101 TG H A= Ak R AR 8]
Bk 211101 pa s R e T @ N A
AT 2021050048 TR B P AR K A TR E)
2 TSGR

2.1 X MIREEH &

Fie fb J7 S AREUT 2504 1 4y, Bk o i, I 10 /%5 5K
2R IR E B O, B 30 min WLEE 1K, JEBR IR 2
W, AN WG K i, EEBOR PR AR AR  FRE MR 2 4 T
T, 45 B K 2ok 154. 1% , ST SS 1 IR BT I Y £ hn
2K, AN R 2584 WK i He b Ty s FRECZ A1 9 1
2 AR 4 LU R SRR 2 100 mL A
o e RIS A R U
2.2 MBRBRS5EHE B SENE
2.2.1 i -0

A% . Welch Utimate XB — C o#1:(250 mm X 4. 6 mm,
5 wm) ; BFTERIR I S0 AH : H I (A) — 0. 5% B2 (B) , BhEE
YE Wi (0~ 10 min B 32%A, 10~ 11 min B} 32%A —
28%A, 11 ~ 20 min i} 28%A, 20 ~ 21 min B 28%A —
38%A, 21 ~ 40 min A 38%A, 40 ~ 41 min Hf 28%A —
32%A ,41 ~ 55 min B 32%A ) ; PFEY R B i shAH . 0 -
0. 1% BB E R (20:80,V/ V) 3 if# : 1. 0 mL / min; &
Pk 0321 nm; AR 20 °C5 R 10 pL
2.2.2 EIWH &

Kb B VT - BRI LR X B 10, 10 mg FIPH R B
X HE A 10. 46 mg K5 B FRE , 7 5 E S0 mL 25 &5, Jin
80% W BEAE 75 , %5 JE , i 75 A 38 30 min, 43 ] i) B 5T 1
e B Ay 200. 79 wg / mL Ay B BR R XF R Y 4% TR
202. 09 wg / mL B PR R B XF FR 5 I 65T 5 4545 5% B
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1 mLF15 mL, 53 5124 80% H s iE 25 % 10 mL 25 &
rh S B R TR BE M 20. 08 g / miL A AT 25 152 XoF TRt T
WAT101. 04 g / mL A PHER R B XT HE AT

AR AR S B 2. 1T R A 3 mL,
535 50,25 mL 25 T, 0 80% H IS 4%, % %€ i
7 AL BE 30 min, BT, B, 0. 22 pm AL 8 FE g
i, BPAS At v v 1 A R A R 2

B X BE S T < 43 ol 43 b 7 EL BN RR BBOAS 35 )11
PS04 T 2588 45 2. 1 I00F J7 843 90 i 4 )1 = )
Z 10 B B B, P e AL ot Y YRR B Tk 0l o
B PSS 0 BIPEXT R A
2.2.3 FEFEE

L@ M B2, 2. 2 300 % B A VR L R
W BT R SRS 10 WL, $522. 2. 1 T F (83 44 ik
FEM A, 10 5% i 8] 25 ARt VS o i v, 7 S5 0
JHEL ot A YR 1 R () B B ) Ak A R 7 £ i g 1 B, L
XS BTG T4, A 7 vk L Jm e R A P DL 1,

SO FR A A 120 43 ) B B L T R R
Pk B XoF A 453 1, 446 2. 2. 2 300 k43l i £ o R ik
J¥ 4 5. 02, 10. 04,20. 08, 40. 16, 80. 32, 100. 40 g/ mL
Y BT B TR AR 510 6 L VRN 20. 21, 60. 62, 101. 04,
202. 08,404. 16 g / mL A PHB R B 22506 BE S5 WL, 4%
2. 2. VIR g SR A S , DT BV (X, g / mLL)
SR A AR W TR (V) AR HEA T4 [, 45 B
PRI N Y gy = 67 378 Xy = 32 124(R2=0.999 9,1 = 6)
Yy =14403 X 5 - 13 035(R*=0.999 7,n =5) 45 3R
FEW BT R R R0 PE B IR B Y R MR A3 I AE 5. 02 ~
100. 4 pg/ mL.20.21 ~404. 16 wg/ mL 3 [l Y 5 0 i
AM R RIS

K52 IR R B 2. 2. 2 30 T B SRR X R S TR
TP R B X B S R A i, $2 2. 2. 1 T g A%
A HERE D 22 5 UK, 90 S W T AR L &5 S 19 RSD 43 il
0. 08% F10. 18%(n = 5) , RIUEZNG B R 4T

FasE R RS S R 2. 2. 2300 N A S 1
P 2 S, ) T A5 )5 0,2,4,8,12,24 h
F10,24,48,60,72 h B4 2. 2. 1 30 €0 i 4% 4 HE R )
FE L0 SR W T FR L 45 B RSD 43 5 R 1. 09% (n = 6) FlI
0. 85%(n =5) , 3= W BT 2 R Ak 3 ot V25 VR P 1 R B it 1K
SRR IR 2 IR 24 h A 72 h NEGEPE RLAT .

A PRI S B E 2. 1 IR A S 4R BORGE
2. 2. 2300 5 AT A A VR 1 RS
W 245 507, 452, 2. 1IN s SR ERE I S | 10 S 0
A, R A A5 R RSD 435 4 0. 98% Fi1 1. 04%
(n=35), RWATEELZMH R

TIVRE [l A 56 < A 2 B B 2. 2. 2 300 I3 R R T 1
(JF BN 176. 43 wg/ mL) 1. 5 mL, # 50 mL 25 &l
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1. F4gm 2. B ERB

AL A xF B SR ik (T 28 8% T8 82 B)

B,B’. BX Sz (1,2)

C,C'. MM B RER (SN E F5)

E1 sSukEGaEE

1. Ferulic acid 2. Salvianolic acid B

A,A’. Reference solution (ferulic acid and salvianolic acid B)

B,B’. Test solution (1,2) C,C’. Negative reference solution (lacking Chuanxiong

Rhizoma and Salviae Miltiorrhizae Radix et Rhizoma,respectively)

Fig.1 HPLC chromatograms

oA 9 4 AE N BT R R B DR 200. 79 pg / mL B
BRI IR AT 1. 0,1, 5,2. 0 mL, 1 70% FEEE 25 K 5%
2. 2. 2300 MRS 2T A 1987, 44 pg/ mL)
1. 0 mL, & 25 mLZ&F SR, AT 90 K% I A i ik
FE 4202, 1 wg / mL B PHB R B X RS W 4,5,6 mL,
Jin80% HIWEEZE . RS IH% 2. 2. 20 F Jy et £ fit
PV, H4E 2. 2. 1 T % A R AR A, 30 S5 0 T
B IR mNSOR 45 SR BT ARR B R B Y- 34 [l
8 9 99.55% Fi1 100. 54% , RSD 43 5l h 1.26% F1
1. 15%(n = 9) , FE B 5 L WERA B 47 .
2.2.4 FHEENE

B2, 2. 2 350 F A6 & 7 W1 RO U T 2 A iE
L2, 20 1R gk SR F RIS, i s AR, 3% 4h
PRk S i
2.3 FEENE

K2, 130 R 5 R BOR 10 mL, B EfHE
J i A ZE R LW KB 28 T B TS 8l L 105 CHt
A TEE3.0h, 0.5 h, REFREFE(W,) , AR
WETERTHER(%) = (W, - W,) x 100 mL]/
(M 55 % 10 mL) X 100%,
2.4 L(3F)EXREMERINITE

PUImsK & (2 A) =it fa] (R 2 B) L& i)
(HZEC) BIEXRB(NED) HEBENE, LI ST
W3R B 1 & 5 A T8 o RN R b, R RESR IR T2 3T
BLEATVESY LAV = BTBRIR & i / e KB BRR &
Hx 0.4+ PHHRB &/ I KPR B & x 0.4 +
TER I ERTER HNRZE5KE R, KRR 54
T UL 3 AT UL R R B 25 B Vo B s i s R, kol

*x2 HEERSKFE

Tab.2 Factors and their levels

KF O BHEFAGE) BEBML BECh BEEDOKR)
1 10 0.5 1.0 1
2 12 1.0 1.5 2
3 14 1.5 2.0 3

3 L(F)EXRAWZITEER
Tab.3 Design and results of the L,(3*) orthogonal test

55 BEA EER HEC HED ML S frmi% T Q?A
(pg/mL)  Z(pg/mL) (%)  #%
1 1 1 1 1 1.0753 18.6373  27.58  66.71
2 1 2 2 2 1.7048 216256 39.68  89.31
3 1 3 3 3 1.2858 18.0848 4291 76.43
4 2 1 2 3 16931 21,1958 4136 89.05
5 2 2 3 1 1.7644 17.6043  30.13 7873
6 2 3 1 2 2.0119 19.6016  36.61  89.90
7 3 1 3 2 2.1554 18.5027 4490 9422
8 3 2 1 3 2.0488 21.0635 4197  95.68
9 3 3 2 I 1.5062 19.0429  30.69 76.85
K, 77.483 83.327 84.097 74.097
K, 85.893 87.907 85.070 91.143
K, 88.917 81.060 83.127 87.053
R 11434 6.847 1,943 17.046

TNk &, 35 B 8] R0 A & B A g /) o Hh O 22 40 B 45 SR
(2 4) L, 25 PR 28 X6 4 BRORACR (452 i R /NHE T Ry BT )
FRETMNA>D>C>B, FHHRBHZiEHC>D>B>A,
TERND>C>A>B, S ND>A>B>C I
TR VAL OBV BT 8RR & 1 SR AT A B R
M, BL 5 S ()X P+ PR B 5 A S 8 52 ), B O
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TH A BEEW L5 BT S T 250 g 58, i
Ve AU T 258 ASB,C D, o (HAT R 1. 5 h, PHER R B &
AT R A, BT R B A R 2. 0 h, P ER R
i PHR B T R R R o U 2 i 0 i
JU 5 1k WUk S FE SR BT 25 ASB,CD,, BV N 14 4%
KT 16 f587K) =2 1.0 h, AT 2 K, &Ik
2.0h,
R4 HEDNER

Tab.4 Results of the analysis of variance

AR HWEA BEB RBEC BEED #2
BEFFA MM 0.169 0.128 0.143  0.159 0.600
FEBEB 0.012 2,12 10.163  5.086 2.130
FFx 16.488  2.209 23.151 281.395 2.210
A5 210590 72.991  5.665 475.192 5.670
WA I 48,88 2 2 2 2 8
FBE®B 2 2 2 2 4
FFx 2 2 2 2 2
LAy 2 2 2 2 2
F, R 1129 0.855 0.955  1.062
JFEEB 0.011 1.989 9.534  4.771
FFx 7.464 1.000 10.480 127.386
AR, 37.174 12.885  1.000  83.882
Fupn I 3.8 4.460 4.460 4.460  4.460
JFEEEB 6.940  6.940 6.940  6.940
FFx 19.000 19.000 19.000 19.000
#2A4F%4 19000 19.000 19.000 19.000
P Ma#E  <0.05 <0.05
JFE B B <0.03
FE& <0.05
Zhirs <0.05 <0.05

E:F, s = (2,2) = 19.000.

Note: Fy o5 = (2,2) = 19.000.
2.5 IGIFIRIE

B 5 B 2504 3403, i 1445 K (28 1 0hn 1645 4
KD 1.0 h, BIA 2K, B[R 2.0 h, We i, 98 a3
B, e 2. 2 WU vk 0 R AT R P 0 R B 1)
T, 2. 3TN I TR A BB T i
332.75 pg/ mL, PHHEE B VY558 2 459. 98 pg / mL, *F
I8 %N 39. 33%, ZE A P4 B9 RSD 0. 29%,
EAFREUCT AR e M AR B 2 R TR LR 5 .

®£5 RIFRBER

Tab.5 Results of the verification test

. RBmAE  AB®BA  FEE &4
55 . N

(wg/mL) #(ng/mL) (%) 2 (%)

1 328.35 2469.21 39. 44 98. 94

2 332. 61 2 466. 72 39.31 99. 34

3 337.28 2 444. 01 39.25 99. 49

X 332.75 2459. 98 39.33 99. 26

4

3 iFit

A% G v 2537 390 1 25 Sk OB | 2 X 28 M2 T 1Y
1o A5 A, P2 BT 200 T 452 52 ) 28 3 1) i 245 4R DA
I R0 4 A AR BE LS AR 9 v UK S T
9 AORE T A ) B A R ] A I T o A o AR
e XA i I AR [ A R R P R I A T 5 5 A R, B B
BRI 10.72,10. 74 g / mlL, FE0A 2 Fl )y gk ) Bl 24,
PR P2 B3R A 5 e N R, LR S b B 5 (AR, 2 4k
151 WA B 53 P e 18R P B B 1 25 v Wi o )
A 60%,70% , 80% W 7 75 , 15 Bl 2R i & 12t 43 50l
10.47,10. 71, 10. 78 pg/ mL, F B 80% H 15 B vT 42 Hit
SEAE AR5 T YRR R 3 B0 4% 80%

AHHF5E R I 219 O 3 i e o0 38 1 25 1 E
R AR T2 M 1445 K (B 1O 16 f5 1K),
AL L. 0 h, B 20K, AFIK 2. 0 h, % T 2 kg vl 41, il #
PEMERR , AT I 22560038 )1 255 1k 9 UL 1) A6 7= B ik 2
WARHE
S E& 3k
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