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Optimization of Extraction Process and Quality Control for the Standard Decoction of Jianpi Zhixie Formula
CHEN Suying,LI Yueqin®
(Jiangyan Traditional Chinese Medicine Hospital of Taizhou City ,Taizhou, Jiangsu 225500, China)
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Abstract: Objective To optimize the extraction process of the standard decoction of Jianpi Zhixie Formula,and to establish a high -
performance liquid chromatography (HPLC) fingerprint and HPLC method for the simultaneously determination of four components.
Methods With decoction times, water addition, and decoction duration as the investigated factors, and with the comprehensive
scores of the contents of costunolide, dehydrocostuslactone , magnolol, and honokiol in the extract and the extract yield as evaluation
indexes, the extraction process was optimized by the single — factor test combined with the L, (3*) orthogonal test, and the
verification test was conducted. The similarity evaluation was performed by the Chromatographic Fingerprint Similarity Evaluation
System for Traditional Chinese Medicine (Version 2012). The HPLC overlay fingerprints of 15 batches of samples were established
and compared with the reference fingerprint to identify and calibrate common components. The contents of the identified common
components in the preparation were determined by the HPLC method, and the transfer rate was calculated. Results The optimal
extraction process was as follows: adding eight times the amount of water, and decocting twice with 30 min for each decoction.
Under these process conditions, the contents of costunolide, dehydrocostuslactone, magnolol, and honokiol in the extract were 19.45,
16.82,1.82,and 15.69 pg / g (n = 3) respectively, the extract yield was 7.91% (n = 3),and the comprehensive score was
98.90. The HPLC overlay fingerprints of fifteen batches of samples identified twenty common peaks and calibrated four components,
namely costunolide (peak 17),dehydrocostuslactone (peak 18),magnolol (peak 19),and honokiol (peak 20),and the similarity was
in the range of 0.915 - 1.000. The transfer rates of the above four components in three batches of samples were 10.39%,9. 88%,
8.78%,and 22.74%, with an extract yield of 7.91%. Conclusion The extraction process is stable and feasible, and the HPLC
content determination and fingerprint evaluation methods can be used for the quality control of the standard decoction of Jianpi
Zhixie Formula.

Key words:standard decoction of Jianpi Zhixie Formula;Z,(3*) orthogonal test; HPLC ;fingerprints;extraction process;quality control
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NIV EoI NN GE L N e A L - AUt )7 Ve
B — B R R AR R T AL EE R B LR
b A T2 S8, AT bR R B RRAE B S i
T 52 M LT Y R S AR Ay, AT e 22 By
b Ak ik B8 R AETE A T A 3 W TR R 4 A B TR
HEALAE P= b B, IS B AR bR v RS HE G R &, et r H
A B 2l RO R e 1 v 2 B TR ORI R
2 i R , b 1 3 700 0 s o 1 1 1T AR R AR
PE5-71 R P EL R IR AL R 5 & SR iRt
AL A R B R I 2 L TOAS B 9 R PR R R IR A5 A
Lo(3*) IEAS IR B A0 3k T R AL 11 Y5 4 o 3 70 9 32 B T
20 ST T R RO AR (A5 (HPLC) 48 2 &1 3% o B4 i
.

1 UE5ikH

1.1 {8

Agilent 1260 Infinity % HPLC & 4t ( 3£ [E Agilent 2
A]) ; MS105DU ALK %5 B 7 K F- (%ii -+ Mettler Toledo 23
ARG 0.1 mg) s FW 135 B 73 58 7 REM REHL (R T
ZRMTERA A PR 7)) 5 5430R 2 5 3 v v B oL (F )
Eppendorf A 7] ) ; LDZ5 - 2 BUAILHE B 27 25041 (At
SO AR A R ) 5 KQ — 500B B 75 i 1F e i (B
LT R A AR AT FRAA F] L TR 500 WL, %65k 40 kHz) .
1.2 X%

A5k 230101) , Z 7 (HL45 24 230601 ) , 3511
1= (H1L5 4 240201) , K2 (L5 4 231002) , JE AR (HiE5
S 240201) , A F (4t 5 K 230701) , 1 A& (HHE 5 R
240201) , Y304 [ BEAE BEC R (2500 A5 BRZS =] 5 il Gl
JUBE 25 5 245\ A5 FR A &, 4IL5- 24 23080701) ; KRN
i o HE i (L5 O12HB197202) , 25 S0 K 7 14 i 6 B
i (45 2 D22GB172194) , JE Ab B %F BR & (3L 5
J22HB189358) , FlJEE AN XT 5 (H1L5->A JOHB179506) ,
Bi B v TR A R R A R A L R YR T
98% ; W I Sk £ 1% 4, JK Ay 4l v K, H At 50 35 R 4
Hradi
2 FiEE4ER
2.1 WEFFRERSF

Fie b7 He AR I G 1135 Tk R 3 ¢, RZK R,
HIAE G Gt 80 H A, Of B DB , IE VIR L /K IR 75
TJa B b BESORE  FR o i, B
2.2 HPLC ZMESIEIREDSE
2.2.1 Bit&E

a5 Agilent HC — C #£(250 mm X 4. 6 mm,5 pum) ;
WA K (A) — B EE(B) , Bf B B (0~ 3 min B
10%B — 70%B,3 ~ 22 min i 70%B — 75%B,22 ~ 32 min
i 75%B — 80%B, 32 ~ 35 min i} 80%B — 10%B) ; Vi
0.8 mL/ min; FEIE : 30 °C; K P K - 225 nm; JERE

HFE-
Pharmacy Articles
%: 10 MLO
2.2.2 BERHEE

TR X6 L V5 AR S 22 P B8 % IR 3 2, 29 il
R ) B e R L 25 SR DI R LRSS B AR
Ty J5 2 Ik 5 4 1 Ky 480,326,394, 320 g / mL A4 X R
I 5 I o A 8 g L 3 o MR 7 5 V0 o P I
TR TR 43 ) R 96. 0,65.2,78. 8,64. 0 pg / mL TR
AT B

P I W A B PR IR ME A IR 0. 07 g, B
10 mL 25 s, K E 78, B S (D38 360 W, i
#5440 kHz)30 min, BUH , A0 2 500, B OOINK 2 25
0. 45 pm GLFLUEREIE LT , RIS

I P X6T R i AR - 22 2. 1 30T k0 ) o) B R A
AL JEE AN ) BH P A i, e A3t V8 R % 1 1 % T
P R AR
2.2.3 FERFEER

T MG A S W 2. 2. 2 T B X B
T IRA ST I AU RS L 2. 2. 1T
(T 2 A AR R 10 3% €035 TR o 245 SR A3 VA T £ i
R 55 R A T R A TR A ] LR B B ] Ak A %
ki I, 25 B A B EE R T 1L 5, H MRS R
T, F AL R R A TR ILE 1,

LRME e R B R 2. 2. 200 N IR A X IR fhid

A/ mAU A/ mAU
354 35 4
304 30
254 25
204 20
15 15
10+
1 2 10 3
51 \ 5
01 0
-5 T N - 2t/ min - =5 v . , ¢/ min
20 25 30 35 20 25 30 35
A B
A/ mAU A/ mAU
1000 351
3 4 201 4
800 B
251
600 20
400 151
1 2 10
200 54 1 23
0 0
t/min -5 ¢/ min
20 25 30 35 20 25 30 35
C D

LRARAR 2. XEARANE 3 RRAE 4 FAES
A - B. MR R&EER (5 A SFANAAE)  CRE AT RIBIER
D. XS5k
B1 SHEEeRIEE
1. Costunolide 2. Dehydrocostuslactone 3. Magnolol 4. Honokiol
A - B. Negative reference solution (lacking Magnoliae Officinalis Cor-
tex and Aucklandiae Radixt,respectively)  C. Mixed reference solution
D. Test solution

Fig.1 HPLC chromatograms
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i, SR 2 GO B im FR B o) A A PN T O o R
3510 96,48,24,12,6 wg / mL, 2= S K T N G 54 ik
J& 4351 4 65. 20, 32. 60, 16. 30, 8. 15,4. 08 pg/ mL, il
JEE RN By T e B 43 1 o 78. 80, 39. 40, 19. 70, 9. 85,
4.93 g/ mL, JEE AN 5T & Wk BE 3 i 64,32, 16, 8,
4 wg / mL A RBBRUEZS I, 35 2. 2. 1 T F (A3 2R i
W, 53530 AAR S W ) o s TR B A AR R (X, g / mLL)
W TET R A AR (V) HEA T 2t [T U, 75 0105 5 #5301 R
Yy =33.854 X, +23.478(r=0.999 7,n=5),Y,. =
35.422X . +15.073(r=0.9998,n=5),Y; = 145. 85 X, +
91.749(r=0.999 5,n=5),Y ) = 164.95 X ; + 95. 353
(r=0.999 6,n =5) A REMH, KEFRNEE LEAAREFN
Tl ISR AN JEEA N Y 5 16 B 0 B AE 6 ~ 96 g / mL
4.08 ~65.20 pg/mL.4. 93 ~78. 80 pg/ mL.4 ~ 64 pg/ mL
LN 54 A ARG CR R AT

W2 B0 B 2. 2. 2 T F A 5k 5 U TRGE &
2.2, VT (o S5 3% S e R S 6 UK, T SR e T AR 45
WARFEIE MR L SR NER FIEFNS JEANS ) RSD
SR 1. 13%,0.62%,1. 41%, 1. 21% (n = 6) , 2 B{X
PN AT

R PRI B 2. 2. 2700 K i v T L 40 )
THEIENE0,2,4,6,8,12,24 hiHi 2. 2. 1T F Ak 4
PRERED E | iC SR W T A B SRR TR N TR A A AT
TR RIS RNEY AN B9 RSD 43514 0. 86%, 1. 10%,
1. 06%,0. 70% (n = 7) , & DAL 0 5 W == i 24 h
NARE T R AT

MR RS BRI 2. 1 0 R AR i i 712 R 1A
i, AT 60y, #2. 2. 2 W Jy ik i A A S U, H
2.2 1T A A R AR A e SR T AR, IR
A RAREIENER LSRR RN JEFNS (1)
RSD 7350 2.70%,1. 02%,2. 25%,1. 83%(n = 6) , 7]
L EE M R

JRE IS B AT S AR IR 0. 035 ¢,
FEEFRAE , IR 4 B 3 5 1 1A LR 2 i A
X B P AT 6 40, $52 2. 2. 2300 R 5 vk ) A A R
W, F 2. 2. VI g S R aE AR a2, e sk e i A, 90
SRR SR B SRR R NER R EAT N R
AN R AN B SF- 25 [01 503 43 51 R 98. 40%, 95. 92% ,
100. 61%,102. 93%,RSD 4354 0. 92%,0. 37%,2. 16%,
1. 11%(n = 6) , FE B )5 L UERA FE AT .
2.2.4 BHEEEMNE

B2, 13N R R Bl e, $2 2. 2. 200 F vk
il £ B SRR, $5 2. 2. 1 IR (s A - R R 22 L 38
SEVETH R Fe MR T i
2.3 HEEWNE

FE AT LB RR USRS T ik i 3 g, R HK AT

4

R S Gt 80 H &b A , U8 ¥ IR, DR TR LS KB 78
TIa B BRGR T R IR E RO E
F(%) = (THFE /KA BFE) x 100%.
2.4 I ZMHHU
2.4.1 BEHERE

TR )R] < 2 b T b ABH 28 Bk BBCAg B 1V K
3 g, FAT 400, m 848K, 43z i1 0, 20,40, 60 min,
P 25 00 1 5 A 43 39009 30 min, B 2 UK, FAZ S 2 34
1+ 80 H&b A , 5 )T DB . 80 ‘C/AKIBZE T, 1R H &
2. 2. 430N BN GE S 4 2. 33 R ORI E R
SERRML 40 min 5, BB RARFR N ZEAAEN
Fifg SRR  |JEE AR B ) 5 o JE A KR R, OIS Y S [R] 3
PEA0 min LT 1,

*1 PEZRBER

Tab.1 Results of the single — factor test

rEmE  mpma ST S pele)
(%) A B’ C' D’
AN 0 min 3.778  18.34 11.00 1.024 12.35
20 min 3722 18.78 12.04 1.234 12.32
40 min 3.778  18.12 16.95 1.590 12.25
60 min 3.778  18.45 17.68 1.680 11.92
EE TS A K 2.944  17.98 15.66 1.478 12.30
Tk 3.834  17.28 16.66 1.627 12.61
THK 4342 18.29 17.46 1.705 12.82
AR 1k 1.944 16.76 10.66 1.160  7.58
2k 3.556  17.13 13.76 1.320  8.48
3k 4.388  18.53 15.25 1.526 11.72
K E 6 3.222 16.42 11.67 1.194 11.22
84 3.556  12.12 17.00 1.585 13.42
1045 3.612  8.63 13.00 1.341 12.18
1245 3.834  5.06 12.54 1.258 10.75
144% 4112 499 11.45 1.038 8.07
AR 10 min 2.888  13.79 575 0.565  6.88
15 min 3.444 1519 10.89 0.980  7.02
20 min 3.834  18.65 11.32 1.104 12.29
25 min 4.166  18.62 14.51 1.417 13.60
30 min 4.222 19.77 18.44 1.803 15.34
40 min 3.967  14.49  10.64 1.220 10.34

EANAKREIZNE,B AKX EAKE NEE,C A A FANE,
D' A BAME K3 K5 KO6F,

Note: A’ refers to costunolide, B’ refers to dehydrocostuslactone, C’
refers to magnolol, and D’ refers to honokiol (for Tab. 1, Tab. 3, and

Tab.5 - 6).

T T 2« e b T AR 8 Bk BCAg ML 1T K
3 g, AT 300, i 8 5 ik, 32 i 40 min, 43 5138 i 2k
(Lh#H 500 W) 3K (B30 250 W) SCEUK (D%
350 W) Bl 22k 1B I DR 495 30k 30 min, B 2 IR, R &
Jakead 80 B, & IEW , 80 C/KIBZET , 19I7H ,
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F52. 2. 4T Jy g 5 5, 4 2. 3TN Jr i e R ®2 BERSKF
LR SCR IR 757 BT a2 Factors and their leves
FARTE NER FURANE AN )5 5355, SO - B&ACK) B & B(4&) B % C(min)
PO B TR R 1, 1 8 20

L8 UK - 2 b Ty L A8 A %88 P BB A ML 175 7 TR 2 2 10 25

3 3 12 30

3 g, AT 300, I 845K, 12 40 min, SCECK (TR
350 W) JI A& 28 W 1 5 AR 47 S8 30 min, 43I R 11K
20K 3, B G G 80 HZb A , & 3 kWi , 80 “C/K
T AR PR 2. 2. 4300 By I 5E S 4% 2. 310
ORI RE H R B R 3 R R MR IR
fif R SR T TR RR AN RN ) 44 e e L
R RBOEFE 3 L 1,

7K g« Fi by o A 2 PR U R LR VS IR 3 g,
SEAT 508, A BN 645 845 1045 12435 1445 K IR
40 min, LK (TR 350 W) B2 28 00 0 I 1 1 1l
30 min, Bl 3K, P& G e GT 80 HE A , & IF 8L,
80 “CIKIBZET AR, H 2. 2. 430 F )7 bkl 8 & 4, 3%
2. 3R 7 RN R4 R 8 A5 K N R
AREENER DTN FEFNE JEANG A & &
A, WOmAK PR 8 L 1.

B )R] < e b T L A6 H %88 Bk BB A Bt 1175 7 ik
3 g, FAT 640, 8 A% 57K , 12 1 40 min, SCE K (TR H
350 W) JiL & 2 Wk I J5 A3 S O 3 0k 10,15, 20, 25, 30,
40 min, B 3K, I S5 2 At 80 H A, &I U,
80 CKIBZET AFHIRT 15 2. 2. 4T F Or il iE & i, 1%
2. 3R 70 G H B R S SR B 30 min A H B R K
KAFIE Mg 2GR T IR R AN S AN 1 75 2
Yy h s , WA A TR) E 46 30 min FEILFE 1.
2.4.2 LHEXRBEMERRITZ

IV S50 TR R LR, 455 ¢
B8 -9, IFIZWE(HE A) K E(HEB) Ji#&
ICSENARES -LSE WY&/ - YRS
AT NG SN JEANES & 2 255 VR RS
FEAR, R Lo (3) IS IR0 A PE i 4 B T 25 o R A
VT B2 B 1 o AU R 518 040, 0. 15,
0.15,0.15,0. 15, 25605 = [(REFR / HEER ) X
0. 40 + ORFIEN G & / AREFIENEE & . X 0. 15 +
(REAARFNIREGE/ ZEAARFNEE S =) X0.15 +
RIS 7 o / RN AN 75 & 00 X 0. 15 + (JEFNE
S /RN SR L) X 0.15] X 100, N ZE 5K W2,
RSP 545 R W3,

T 2253 HT S5 SRR 4] DL, 352 0 R 2 X A
ZE LI TC E LI (P > 0. 05) o FI I 2540 BT 45 5 (35 3)
AOL, A R R K ZEAMKIR R B > C > A, FefE
T 200 ASB\Cyo Z5 5 75 HENG AR 52 B ] 5 VE 1 B 28 9% A
A B A E FR BT 2 ALB,Cy, BRI 8 f5 F K, Bl A%
2 ¥R, £ 30 min.

B UE IS < FeAb 7 GRS 2 AR AR 9L 11 Y5 7 45 2 0

3 L(F)EZHWIRITEER
Tab.3 Design and results of the L,(3*) orthogonal test
RED % 4% (pgle) zh
(#2) (@) A B C D #p

F% BEAN BEBR BEC

1 3 3 1 2 5.95 2130 15.66 2.04 12.01 83.95

2 1 2 3 1 478 1004 7.66 0.28 1.94 41.32

3 3 1 3 3 7.86  19.38 16.77 191 15.76 96.08

4 1 3 2 | 6.60 20.89 14.02 1.55 11.80 82.04

5 2 3 3 2 298 1156 8.47 0.61 435 38.55

6 3 2 2 3 3.58 15,97 10.51 0.96 8.28 52.48

7 2 2 1 3 443 2415 1391 145 12.44 72.49

8 2 1 2 2 5.85 1426 10.75 1.22 10.23 66.95

9 1 1 1 1 381 1323 7.55 075 7.12 46.65
K 171,30 211.63 205.21 191.56

K, 179.62 167.63 203.33 205.68

K, 23497 206.63 177.35 188.65

koo 57100 70.54 59.12 63.85

ko 59.87  55.88  67.78  68.56

ko 7832 68.88  68.40 62.88

R 17130 21163 205.21 191.56

x4 FESWER
Tab.4 Results of the ANOVA

FAERR  BEFZA AwE ¥HHF  FHE  PHA
A 798. 50 2.000 399.30 14.440 0.065
B 386. 90 2.000 193.40 6.994 0.125
C 161. 63 2.000 80.82 2.922 0.255
D(i%£) 55.32 2.000 27.66 1.000 0.500

x5 WIEXIRER
Tab.5 Results of the verification test
L kR 58 (pglg) .

I (%) A’ B’ i cg' D’ e
240701 7. 86 19.71 16.98 1.86 15.91 99.50
240702 7.92 19.29 16.81 1.78 15.61 98. 40
240703 7.96 19.36 16.68 1.82 15.55 98. 81
X 7.91 19.45 16.82 1.82 15.69 98.90

TROF I 84 kK, 3210 40 min, STk K (B30 350 W)
R 2K, B R 30 min, & it 80 H 204 , &I IE WL,
80 “C/AKWEZE T, 1 bnifE A A= B (L5 4 31k 240701,
240702,240703) , 4% 2. 2. 4500 F 5 e & i, #2 2. 390
TOFEEE R RS E W A RGBT
RSD 1 0. 56%(n = 3) , REHZE T ZR0E T 4 EE M
U PR S
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2.5 EEFEMERFAR

2.4 5 34k CHE 5 53 51 o 240701, 240702,
240703) bR EIA IR B 12 2. 2. 430 F 5 000 E o, 7
2. 3T T I B AR IR R R (%) =
(b 2 700 P 25 A0 04 B 8 1 K R v o 1 ) x
O X 100% . 45 3 3 HERE fh 0 O R S R
TEX = 3 SD i [ Py L1073 B A 9L 11 V5 4 v 7 500 ) S
Kl g T 208 T g L ER 6,
®6 BEBILEHERERSHHTESEBENELR (%)

Tab. 6 Determination results of the extract yield and transfer

rates of the indicator components in Jianpi Zhixie Formula (%)

5 EE whE
A’ B’ ¢’ D’
240701 7.86 10. 45 9.91 8.91 22.90
240702 7.92 10.31 9. 88 8. 60 22.64
240703 7.96 10. 40 9.86 8.83 22.67
X 7.91 10.39 9.88 8.78 22.74
SD 0.05 0.07 0.03 0.16 0.14

X+35D 7.76~8.06 10.17~10.60 9.81~9.96 8.30~9.26 22.31~23.16

2.6 HPLC 55 EEH R
2.6.1 ®BitL&H
O 4« Agilent HC — Cyq # (250 mm X 4.6 mm,
5 pm) ;P ShAH K (A) - FHEE(B) , B EEPERE (0 ~ 5 min
i 5%B, 5~ 55 min B} 5%B — 50%B, 55 ~ 60 min I
50%B — 60%B, 60 ~ 85 min i} 60%B — 85%B, 85 ~
90 min i 85%B — 5%B) ; HAR 45 FA] 2. 2. 13T .
2.6.2 FHHEF¥FEE
W% BE 0 - B 2. 2. 2 TR Ak 5k AV TRGE i 1R
2. 6. LI R OSSR SLEFEIN 2 6 1K, LA 5516 2 1)
W T S 0 i KT o 25 SR H A DA R X R B s () R0 KXo 0 T
U RSD Y/NT 3% (n = 6) , FE WAL ARE 25 P KL AT
R M B 2. 2. 2 0 K A VA VG L 430l
U/ mV
1000:
900:
800:
700:
600:

TEWEE0,2,4,8,12,16,24 hiF#22. 6. 13 F (5% 4
PEEREINRE , LA S 506k 2 I (SR (i 1] 46 SR
AFXT R B BSF (B FIAF X 06 T8 B RSD ¥ /NF 3% (n = 7)),
FEUR AL T T S TR 24 h NERRUEPE R AT

A IR R R B i, AT 6y,
2.2. 250 F vk il A R A AT, $ 2. 6. 1 T R Ak 4%
PEEREIN E | LA 5506 2 B 0 St (05 8] 45 R AT
JE R 25 SR F R R ANEY R AN AT i AR X
1 B s} [ R0 KF 6 068 T AR RSD 4351 K 2. 70% , 1. 02% ,
2.25%,1.83%(n =6) , KW HEEEERL
2.6.3 feLUEEE G AL EITFN

F2 2. 45T AR RS T £ 15 (455 ST -
SIS MRS bR AR 4% 2. 2. 200 R Jr kil a5t
I AVA TR, # 2. 6. 1T T (35 A R #ERE I 2 0 St (i
T h B A 5 A 24 €08 3 4 a0 RS A LS TE AN R 48
(2012 Jft) 110), SR -S4 5005 A 22 e E i B[R] B
270 1 min, A= B HPLC & 46 803 7 WL 2, 7] D,
bR aE 20 A 06 i T 5 HPLC X R $5 80 % (18] 3)
FEXT, F5 A 4R R o3, 43 AR AR R (1 17) VRS
AR NBE (05 18) FIUEANME (16 19) JEAMNER (16 20) 4%
HEAE 5 48 S0 5 6 1R PR A9 AR AL BE 43 51 R 0. 999,
0.998, 0.998, 0.915, 0.999, 0.997, 0.999, 0.999,
0.999,0. 999, 1. 000, 1. 000, 0. 998, 1. 000, 0. 999, ¥ 7
0.9 ~ 1. OJE[EIN , FRWIFE S LA B it 22 5/ .
3 itig

DRAEZH A7 49038 2k b4 4 OSSR B, 3 g HEATE IR
BARMIERER S ' L 52l ES R e g —
2, BRI S50 2 A PRI AR, PR R o/ T B i v
RO BIR 3 oA I 5 2 H 2y T it B Pk — 3, 7R S5 5
TR M BAE AT AR M AT 5 G T2 S50, NG
A LA 1 T Tl AR A 7= WU 3 o B AR 1) B BB R AR
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Fig.2 HPLC overlap fingerprints of 15 batches of standard decoction of Jianpi Zhixie Formula
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