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(1. THAAFER,LH Bx 210029; 2. WRFTEHARFE—EREFK,TH #x 210023)

WE: BN KL EBFRETASARRLIL FiE KA SRR E#E - AL R#SHEM 25 (HPLC - ELSD) sl & @ Bide 4% , R
A & kA 6% - Z A E 7)) %5 (HPLC - DAD) SR 47 2 3 SR E 3.5 - 0 — W AR 47 19T K B 35 oy B35 09 &% vl e K
T BB RBURBCA R R F A LRI B AT FRRA TN, R L,(3) BRI A KR T L FFRIE R At
AN EF AR EF S5 -0 - FRAEMFIRE G fodb 09 F 5 A& 1,054~ 10. 54 wg(r=0.999 8).0. 807 6~ 10. 768 wg(r =
0.9999).0. 138 3 ~ 1. 844 pg(r=0.9999).0. 191 7 ~2. 556 pg(r=1.000 0) .0. 480 3 ~ 6. 404 wg(r=0.999 9) & B 1 k54 g f2 2K b £
AR, HEHE BAM TEERIBL RN RSD M DT 2.0%; F ¥ maE ek & 5 51 4 97.79%, 100. 73%, 98. 56%, 101. 38%,
97.31% ,RSD %3] % 1. 74%,1.49% 1. 34%,2. 05%, 1. 66%(n = 9) . A ARIE T ¥ K dm 8 42 B K 4RI 2 K,k 40 min Z518 AT
S FEAR R A M R T R B A KR T LA AT, T AR BRI AR e st — I TR R R AE

XEW B E MR A AR BRI BRI T w8 9 R 5 - 0 - PAEMNF RBES ;40N
Determination of Indicator Components and Optimization of Water Extraction Process of Wenshen Jianpi Dingji Mixture

QIAN Fang', HE Xiaojin"?, YANG Xiuzhen'
(1. Jiangsu Provincial Hospital of Traditional Chinese Medicine, Nanjing, Jiangsw, China 210029; 2. The First Clinical Medical College, Nanjing

University of Chinese Medicine, Nanjing, Jiangsu, China 210023)

Abstract: Objective To optimize the water extraction process of Wenshen Jianpi Dingji Mixture. Methods The high -
performance liquid chromatography — evaporative light scattering detection (HPLC — ELSD) was used to determine the content of
nystose, and the high — performance liquid chromatography — diode array detector (HPLC — DAD) was used to determine the
contents of paeoniflorin, prim — O — glucosylcimifugin, 5 = O — methylvisammioside and naringin. The L,(3*) orthogonal test was
used to optimize the water extraction process with the water addition amount, extraction time and extraction frequency as the
investigation factors, and with the total amount of the above indicator components and yield of dry extract as the evaluation
indicators, and the verification test was carried out. Results The linear ranges of nystose, paeoniflorin, prim - 0 -
glucosylcimifugin, 5 — O - methylvisammioside and naringin were 1.054 — 10.54 pg (r = 0.999 8), 0.807 6 — 10.768 g
(r=0.999 9), 0.138 3 - 1.844 pg (r = 0.999 9), 0.191 7 - 2.556 pg (r = 1.000 0), 0.480 3 - 6.404 pg (r =
0.999 9), respectively. The RSDs of precision, stability and repeatability tests were all lower than 2.0%. The average recovery
rates of the above five components were 97.79%, 100.73%, 98.56%, 101.38%, 97.31%, with RSDs of 1.74%, 1.49%,
1.34%, 2.05%, 1.66% (n = 9) respectively. The optimal water extraction process was as follows: adding eight times the amount
of water, extracting twice, each time for 40 min. Conclusion The established content determination method of indicator
components and the optimal water extraction process are stable and feasible, which can provide a reference for the further
development of Wenshen Jianpi Dingji Mixture.

Key words: Wenshen Jianpi Dingji Mixture; orthogonal test; extraction process; nystose; paeoniflorin; prim - 0 -

glucosylcimifugin; 5 — O - methylvisammioside; naringin; content determination
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T A A T R R B KGR R A I IR 2250 7,
A S B P AT CE RN, B R
fa N S 28 T, iR T IR 5 5 R 9 i
BAE R EHE [R] 5 28 R I LA I % 4 L ek o
IRy, AR I G 2 A B P s
FASE B BT PUImARS 1 Z sk, T RGBS LD
FE VR T AR R R AT T BT L R A 1) 2 B M
A3 R AU R AR R, A R R SRR
ST FRRRZEA 5 - 0 — F RLZES BT K i o H ik
A PR SRR BURSEE RO R A
JHFBH I L9, A B | s 2 R 2R AR A R
B (PUARSEAEDY, FEEE RA AT 2E3 AT
A5 AR /) R4 it 8 B A R M S R R 4 L
R ANEF SRR, EA WIS ORNE RS, BRSO
Bz 05T BEHU R B R SR SEAE D AT
78 SR H R SO 835 — 25 kG R 2% (HPLC -
ELSD ) v I i Bt 2 £, s RO 635 - A 51
Kzl #§ (HPLC — DAD) M EAT 251 FHRE .5 -0 -
FH 35 A 107 AT K B R Bz 1 5 & 5 LA bR o B AT
BAFR PPN FERR , DLARER R] SREOREL K &%
P ZE, R IE 3T 6 12 P 6 VL B e 5 391 A K B
T2, B Bl R R A A P S R e PR A R
1 XFE5RKH
1.1 {Y=5

Agilent 1260 A /55 24 AH (0335 4 ( 35 6 Agilent 2
) ) ; Waters 2695 % /&5 550/ A €154 . 2998 I — H% 45 F:
GIKG I 2% (36 [E Waters A #] ) ; Alltech — ELSD 2000 %47
ROCHFHG I % (55 [F Alltech 23 7] ) s BP — 211D #UHi, 1
3Bt KA (75 [ Sartorius 23 7], K5 % 4 0. 01 mg) ; PL -
SA0T AU 75 P 3 VEAIL (AR 56 i 1 3 8 P I B A BR A
) ;s Millipore — Q 427K #/1.( & [E Millipore 2] ) .

1.2 R%

i 57 A X BR 5 (HHE S 111891 — 201704, & &
92.2%) , FHIRRZE 0T BEh (JIL 50 111522 - 201712, %%
17 94.6%),5 — O — W EEZE 7 Br] K st 68 IR (it R

111523 - 201811, 55 97. 4% ) , il Bz % BE 5L (4L 5
110722 - 201815, S 91. 7%) , A5 25 1 X & 5 (4L 5-H
110736 — 201912, & & 95. 1%) , ¥ [ v & £ 5 25 4
K2 WF e Be o NG B o0 i 4l Al 3 o0 43
Bradi, K B2tk AR R ELEE P (LS54 210301) , Bl XL
(52 21051101) 40 AT (HiE5-4 21022207) , B #EAR
(6524 210301) , #4007 5 # 1L FF IR 251k 7 A BR A
A, VLA P R B AR E AT 25 i 5 2 58 1 o
2 FiEE4ER
2.1 MEEESENE
2.1.1 B4

{OEFE : Amethyst C g — HA:(250 mm X 4. 6 mm, 5 pum);
VLB H B — /K (2:98,V/ V) ;i : 1. 0 mL / min; #E
1230 C B IRE 114 °C A 3. 2 L/ min; i#F
FERE 10 plLo
2.1.2 BWH A

ST BB R o RS 2 B, NI 2l A s o
RN 1054 we / mL 59X BRIV 2895 BGEE &=, It
SN AH BT B MR K 105, 4 g / mlL (8% IR VA R B
A TJ5 B AR 252 ¢, JL 9 0% AT T2 R, UE VR IR S
%250 mL, EIFS AR A B2 mL, B 25 mL 254,
TR, S (T%250 W B8 40 kHz, T [A]) 40P 20 min,
BV, I sh A 25, $50 , uE A, HER U v , B A4t it
VTR L AR B R B A R A T R T A i
ik PR B4 B PR A i TR) G it V8 Y 8 ik i B B 2 %o
M T .
2.1.3 FEFEE

LR B2, 1L 2T R 3 A A4S 10 pl, 7%
2.1 VIR g SRR a2, il S s R o 25 AR
o VA TR 5 TE 5 X R o Y V0 i A O o A R A
IENELERORiED v uey e N ES B IS

LERRELE B EEL 2. 1. 2300 X) R It
W 1,2,4,6,8 mL, & 10 mL & TR, TS E %,
FEAT S ZRINN IR IR H 2. 1. 1T R (i & HE |, L
T AR AR R X (1) 1B (X)) i A b T AR L EL(Y) A

A/ mAU A/ mAU A/ mAU
1500 1 500 1 500
1250 1250 1250
1000 1000 1000
750 750 750
500 1 500 1 500
250 | 250 L 250
0+ t / min 0 +== t / min 0+ A T ¢t/ min
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20

A B

C

1. & A7 4%

A, AR SER

B. Bk amiaik |

C. Bt B8 S i |

E1 SHKERE - ZLLHSENEE

1. Nystose

A. Reference solution B. Test solution |

C. Negative reference solution |

Fig.1 HPLC - ELSD chromatograms
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AL BRFEAT AR R E A5 B H R Y, = 1,614 9X, +
12.749(r = 0.999 8,n = 6) &5 K LB, i Wt EAE S 78
1. 054 ~10. 54 g 7 Bl PN 5 06 i FRZR PR 06 3R AT

o FR 5 5 1 PR 25 4 R 2 2. 1. 2 300 1 X6 HE
WS B PR RE H 2. 1 LI R A3 R 2
IO WA T AR L LS MR L (S 7 N) 4350k 32 1 A1 10: 11
b B o i R Sk R U B R e B & SR R FR R
0.21 Mg/mL,ﬁiﬁBﬁy‘?O. 84 pg/ mL,

K% B I RS B2 12 00 R 6 IR A
10 L, 32 2. 1. 1300~ @ 3 S5 3% SE0E R 22 6 IR, id 5%
e 1T AR 5 SR T TR U 1 AR RSD S 0. 10% (n = 6) , 3%
WA RSN % B R AT

FarE PRI A BRI 2. 1. 200 PR AR |G,
AT R iE 0,2,4,6,8, 12 hiH2. 1. 130 S (a4
BRI R, T Sy g T R 5 SR B0 0 1T AR Y RSD Ay
0. 30%(n = 6) , FRIAML TR IRICE 12 h WEEATGE

TR B2, 1. 200 PSR B T 2 mL, 3t
61y, 4% 2. 1. 1T s AR aERE e i sk g i AL, JF
TS AR Y & 2 RSD M 1. 95%(n=6) ,
KL EG R

BIRE [RIAGR S B 2. 1. 2700 RRESD 1 mL, 22943,
ST BE T, 45 2. 1. 2 00Ty vk o 4 it i
Wl ¥ 2. 1130 ik A R e e S A, I

TIREIARE NS 235 SRS 5 A [ R 0 97. 79% , RSD
H1.74%.,

2.2 AHEFH FKREF.5 -0 - PELEHFKEE
HEEH S ENE

5 wm) ;MBI : ZHE(A) - 0. 19% BEFR KB (B) , Bh
e L (0 ~ 8 min I} 8%A, 8 ~ 20 min B} 8%A — 10%A,
20 ~ 30 min B 10%A — 15%A , 30 ~ 40 min I} 15%A —
16%A , 40 ~ 53 min [ 16%A, 53 ~ 55 min I} 16%A —
8%A , 55 ~ 60 min i 8%A ) ; i : 1. 0 mL / min ; Kl %
2230 nm; HEIR 30 °Ci AR 10 pl.
2.2.2 EWRH &

AT A THRE T .5 — O — H 230 B K
T Al B 0T IR A A RS BRI T o
FE4R 0 1.076. 8,184, 4,255.6,640. 4 ng / mL TR G
Yo B SH 45, B2, 5 mL, B 10 mL 25 B, i
) BB U 0 5K 269. 2,46.1,63.9,160. 1 g / mL
PR YRR A5 KT Rt T o A 2B WO 2. 1. 2 300 T 4 5 mL,
B 10 mL A A, I EE B 7S 20 min, B0, 0 H EE
FEAS L BRA) IR B YR, RIS R SR TR T L ()
2. 12350 J5 il £ 43 ekl (AT (B IR B R AR 1
PEXTRES AL - IV,
2.2.3 FHE¥EZR

LR B2, 2. 201 S AR A 10 pl, %
2.2, VIR g 5 R R a2, i0 S i 1 o 25 R
s A TR 5 50 TRt R A O A A IR A
X HEOE T4 1 DL I 2

LM RRFEE BN BRI 2. 2. 270 N IR A XTI/
FRIET AW 1.5,2.5,5,10,15 mL, B 20 mL AR, 0
F B 25, $850 o0 2. 2. 1 0 (3 AR HERR I 2 |, LA
W R o3 AR B (X, wg) S AL, W RS (Y) A AL A E
PR PEmIT 45 50 02 1 (A NATZSH B N THRRR 4T,
CH5 -0 - HIEGEHBOR B, D Rt B2 1) o

R i) BR 5 5 1 PR 5 4% R 2 B 2. 2. 2 T IR

A/mAU

0.8

0.6

0.4

0.2

0 T T T T T ¢/ min
0 10 20 30 40 50 60
A/ mAU
0.8
0.6
0.4
4 1
0.2 2 3
¢/ min 01 .t/ min

2.2.1 @BiE&t
{6, 1% 41 : Phenomenex Cg £ (250 mm X 4.6 mm,
A/mAU
0.8+
0.6
0.4
1 4
0.21 ) 3
0 ; : M‘ T A—xj\;wt/min
0 10 20 30 40 50 60
A
A/ mAU A/ mAU
0.8 0.8
0.6 0.6
0.4 4 0.4 .
0.2 2 3 0.2
0 T T T T t/ min 0t T T
0 10 20 30 40 50 60 0 10 20

1 e e ok

R

40 50 60 0 10 20 30 40 50 60

2. b EH 3.5 - 0 - WRLHFTRES 4. Ak

A RANRSER B AR&GERIT C - E MR EEEL - V(538083 R FREAN)
B2 BSMREEIE - ZREMEIIGNZEE

1. Paeoniflorin = 2. Prim — O - glucosylcimifugin 3.5 — O — methylvisammioside 4. Naringin

A. Mixed reference solution B. Test solution Il C - E.Negative reference solution Il — IV (lacking stir — fried Paeoniae Radix Alba, Saposh-

nikoviae Radix, Drynariae Rhizoma respectively)

Fig.2 HPLC - DAD chromatograms
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{m“ﬁg ,iaim%ﬁ - Lj\{)ﬁ‘ﬂﬁg H(S ) N)ﬁ}’%”j? 311100 1 Tab.2 Factors and their levels
A0 0 R FE R R A R 45 A2 AT WA AGn)  BABGR)  BECCR)

1 TR S - 0 - MILARWBDKBH AP IOR: | 0 1 6

B 4351024 0. 17,0. 12, 0. 16, 0. 20 g / mL, 5E S FR 4 i 22 i 13

24 0.67,0.46,0. 64,0. 60 wg / mL.

R IR S EE2. 2. 230 FIR-A % I VA TR
10 pL, % 2. 2. V30T 0335 S5 4 2 EFE I 2 6 1K, ie 5%
VTR G5 RATHY THRE .5 - 0 - H 3L 4E ok
s 1 A Rz 06 T8 B RSD 435 M 0. 54%, 0. 37%,
0.35%,0.45%(n = 6) , F LG % R 4T

Fa g MR I S S I 2. 2. 230 bl s 1 i
B9 T ER N E0,2,4,6,8, 12 hif#%2. 2. 1T
S SRR E e SR AR 45 RAT 2  THR R
T .5 — O — H 3 2 37 ] R st F Al Bz 7 048 1 AR % RSD
S5k 0. 68%, 1. 48%,1. 00%,0.37% (n = 6) . ¢ B fit
VA TS TR 12 h R AE

FEE MK B2 2.2 FAHS AR T S mL,
6y, 4% 2. 2. 2300 F ikl & bl A AR, 44 2. 2. 190
T SRR A G0 SR e T AR, R A5 R
AT THRRE A 5 — 0 — F LT Bl K s A de iz
EEMIRSD YA 1. 23%,1. 47%,1. 07%,0. 92%(n=6) .
T ER YRR

JREESGRE B 2. 2. 2300 FEER AW 2. 5 mL,
Loy IMARTETT TFHRRE T .5 — 0 — H RGBT oK
P2 AR Bz A X BE R VA, 2 2. 2. 2 300 T o A8 A
VSR HE 2. 2. 1 T A AR R S e SR TR
HATRE R P 1,

F1 BMHXREBRMEEUGRBLESR (n=5)

Tab.1 Results of the linear relation and recovery tests (n = 5)

AL 5374 GEEB(pg)  r o FHEEE%) RSD(%)
A Y =1294894X,-85673  0.8076~10.768 0.9999 100.73 1.49
B 1;=2496807X,-30430 0.1383~1.844 0.999 98.56 1.36
C Y,=2667528X,-6962  0.1917~2.556 1.0000 101.38 2.03
D K=2172770X- 110888 0.4803~6.404 0.9999 97.31 1.7l

2.3 FTEBRMNE

W2, 1230 FAES: S mL, B TR B R A28
KL KIEZET, 105 CHHE3 h BUE & TR
130 min, FRE T THEMSHE(%) = (WxV)/(5x
W) x 100%[ Hrh , WhT8F B, W, ik B, vl
EREFL(250 mL) |
2.4 KEIZMAUL
2.4.1 EXRK

Wah 7wk 252 g, R H Lo (3%) IE A3 5, DAFEHR
BFHE (P2 A) BB R B) ik (R C) %
SR E UL TH R e br s Bt A i 845 , ik

T A U B S KR T2 R 5Kk 2,

KA Sk R LR G W0 e = T/
R KT ER x 30 + TEAR B/ o KR b
B S A % 705K FH SPSS 26. 0 48 2# 3 4 2k 15 40 #r
SERILF 3 4o nl L AR R BRTERA W52, H
R E N B > A > C, i ER T 200 A,B,C,, B
8 M L /K , HEHL 3 YK, 3K 40 min, 2 B, il By 22 5 4%
AN ERE T dE FAE  RA ZY RE IR, DL PR T
A A, B,G,, BIVim 8 fif i 7K, $HL 2 ¥R, AR 40 mins

F3 L(F)EZRBEITEER(n=9)
Tab.3 Design and results of the L,(3*) orthogonal test (n = 9)

. Bk TERE BEANET BARSY
KE5 5
A B C Dp(£8) (%) (mg) (2)
1 1 1 1 1 12.71 660. 56 40. 88
2 1 2 2 2 8.7 1439. 87 90. 09
3 1 3 3 3 30.88 1521.29 95.63
4 2 1 2 3 17.27 932.29 57.09
5 2 2 3 1 29. 11 1524.55 94.15
6 2 3 1 2 3.45 1582.41 99.77
7 3 1 3 2 18.29 902. 13 56.69
8 3 2 1 3 29.76 1463. 62 92.05
9 3 3 2 1 32.70 1574.26 99. 64

Ko 22659 15466 2370 23467
K, 25100 276.28 246.81 24655
K, 24838 295.03 246.46 24476
R .13 4679 470 3.9
R4 TEIWER

Tab.4 Results of the analysis of variance

FAERR BEFI A 7 FA& P

n
A 119. 67 2 59. 84 4.37 >0.05
B 3872.03 2 1936.01 141.48 <0.01
C 43.16 2 21.58 1.58 >0.05
D 27.37 2 13. 68

E:F, (2,2) = 19.00,F,,,(2,2) = 99.00.
Note: F, (2,2) = 19.00,F,,,(2,2) = 99.00.
2.4.3 B
B 7 Bk R 252 ¢, 363 0y, Fe e 59 T2 4R,
W 5E T AR AR AR B 25 R 3 5. 45 R W,
P T 2RET 17,
3 iTtig
3.1 BifKMAEE
DU 7 7 RS I 38 4« T 6 vp oR A P 3
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x5 WIEKELER(n=3)

Tab.5 Results of the verification test (n = 3)

Fe AT 1 2 3 X
FERE(%) 29.76  30.05  29.23  29.68
Fehrm & E(mg) 1501.23 1462.65 1460.76 1474.88
S5 SRR 190 ~ 400 nm 3 K38 [ P4 76 99 53 42 51
W, W2 2% 2 SR FH HPLC — ELSD 310 5 75 e lol
HPLC - DAD ¥, JHRRR 7 FI 5 — 0 — F L 4E T Bl oK
B A e RO Kl 254 nm 12 15 9 283 nm  AS 24
2 230 nm, HSE KA 230 nm ], 4 Ff e 70 3404 ¢
SF AT, A ARSI 38 Kl 230 nm

TN : T A e STk 225 2 | D) iE — oK
(3:97,V/ V)R ahAde), aibideoR o8 45 85, I8 19 L ik
2:98 3 B AR TR Z AT .5 — 0 — W LRI Pl oK it
B AT I B VR OR S AH R G R L
I — BRI K B — BRI K I, 45 AR TR, 4%
R I RER S, 2 s Bty , HLBAMET R T4

P& T 18 NP B A < 0I5 v 43 301 SR FH R 7S
1R 30 min [ 77 AR EURE L D7) 25 3 8 o 2 5,
T A A TR 5 1 A P 9 o RS i BB s, FH I Sk
H A SR AN AR 53 H0 T 1 (50% P L 70% H B
) A 2B (50% £ B8\ 70% Z.B . . F5) 875 30 min 42
WU i, 45 5 U 30 AH B ORISR SR £ 5 A I RR R
5 -0 — WEELE W BOK B 1 Al je 1 AIAT 251 B, AN [F]
PR 3 5 R B (] ) AN B ([R) ) AR 7 30 min 2 HURE
s, 235 5 FH RSP BRSO e A A i 4330 75 20,30,40 min,
R LT O B 2 S BGRFERE AS 20 min.

it A4 25 %% < 43 i 6 €8 1% 4 (Amethyst Cpg — HAT
Agilent SB Cg#E . Phenomenex C o # , HA% 444 250 mm x
4.6 mm, 5 pm) , H R (25,30,35 C), i # (0.8, 1.0,
1.2 mL/ min) #7558, 45 1R 5 55 44 b 28 X I
R GRS A
3.2 KIEIZMITMISIRIERE

TR MU B SR I IR &5 5 TR, LA
FIE N 248 R FRAL 521 0 A 380853, R FH K
PET AR, Ly(34) IEAS IR A5 0 7, oK i 12
TELESF ] B[R] AR IR FAE 20 A 52 e 7K PR ACR 1 32
SR AR U, O IR 5 X 2 T8

tege b 25 5 AR HL o 2 2% , Z2 R R RS2 i e
[t , HA2 07 50 o3 B A 2% o B —FE B )0 AN B S ke
2N YRR TR A | R 22 A3 BRI o T3k PR A
Ly, B AT B RN T T R A AR
SVEF SO PRI SR T RR R .5 — 0 — WY R S ey
K Al R AT 251 R dR AR o, e H S T
B AR 25 ) 24 RO RO o3 1 2 i, S b 254 BT
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ZHYE WARRR , kR HAE RN FR AR — .

3.3 FHiEEM
AR FE ORI 40 R S T R K A T

VERIE A2 , v] izl 50 A e AL A F= i it 225

5% 3k
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