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Establishment of Quality Evaluation Method for Wendan Decoction Granules
XU Shumei, WANG Wanyi,Ll Hangfei,GUO Guofu,ZHU Zhijun
(Henan University of Traditional Chinese Medicine ,Zhengzhou ,Henan ,China 450046 )

Abstract: Objective To establish a method for evaluating the quality of Wendan Decoction Granules. Methods The high -
performance liquid chromatography (HPLC) fingerprints for fifteen batches of Wendan Decoction Granules were established, and
similarity analysis and identification and attribution of common peaks were performed. Hierarchical cluster analysis (HCA),principal
component analysis (PCA) ,and orthogonal partial least squares — discriminant analysis (OPLS — DA) were used to evaluate the
quality of 15 batches of Wendan Decoction Granules. HPLC method used for the content determination of guanosine, uridine,
hesperidin, and 6 - gingerol was established. Results The fingerprint similarity of fifteen batches of Wendan Decoction Granules
was higher than 0.950, with thirty — three common peaks attributed and eight chromatographic peaks identified, namely peak 16
(liquiritin) , peak 19 (naringin) , peak 20 (hesperidin) , peak 21 (neohesperidin), peak 28 (glycyrrhizic acid), peak 29 (tangerine),
peak 30 (6 — gingerol),and peak 32 (hesperidin). The samples were divided into five categories by HCA analysis. Seven principal
components were screened through PCA,with a cumulative variance contribution rate of 93.131%. The results of OPLS — DA and
HCA were consistent, and fourteen differential components were screened. The content determination results by HPLC showed that
guanosine, uridine, hesperidin, and 6 - gingerol had good linear relationships with peak area integration values within their
respective mass concentration ranges (R* > 0.999 1). The RSDs of precision, stability, and repeatability test results were all lower
than 2.5% (n = 6). The average recoveries of guanosine,uridine, hesperidin,and 6 - gingerol were 99.27%,99.35%,98. 51%, and
99.58%, with RSDs of 0.85%, 1.52%, 1.39%, and 1.04% (n = 6) , respectively. The average contents of guanosine, uridine,
hesperidin,and 6 — gingerol in fifteen batches of Wendan Decoction Granules were 0.017 6%,0.016 9%,1. 046 7%,and 0.022 2%,
respectively. Conclusion The established method is simple, rapiid, highly specific and has good reproducibility, which can reflect
information on various chemical components,which can provide a reference for the quality control of Wendan Decoction Granules.
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R AR Ok B s AR HE A T TSRS A QT
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1.1 &8

Waters €2695 7 =25 %507 AH €635 4% ( 36 B Waters 28
A)) s DHG — 9123 A 71 e Pl XU i T4 RSN A= oeAY
A PR E]) s ME204E B F RS- R T /v 2 —)
MS105DU BUHL KV CREFE N T O1 52— ) , B0 T Hg
R — FER 2 A0 () A PR A HH - 2 RUECR H
WK (IR 2R R LR A PR A H] ) 5 KQ - 500DV
RUBSCHR 75 T Ve (B LU T A 75 A A AT BR A | T
250 W, 4%k 40 kHz) .

1.2 iK%

B9 X B8 5 (L5 2 wkq20040308) , JR 1 %) B8 &
(#5 K wkq20021706) , 6 — 25 2 X IR & (it 5
wkq19011103) , 8 Bz 1 % B i (L5528 wkq19013105) ,
F g IR A (LS whq19011111) , H B % R &
(it 5 2 wkq20022701) , #lt Bz 1F X5 B 5L (CHiE 5 o8
wkq20020603) , HHE K % BE i (528 wkq20020402)
H B RN A (L5 wkq20022401) % B8 &t , TR K
20 IR (35 wkq20031701 ) , 15 Fz %60 18 5 (3L 5
9 wkq20041611) , 40 B SRR T 98% , 406 F 04 )1 4 v
AR B A 5 U (R B0 A 257 A B
3wl SR 20220801704 ) 5 2B AT A ARSE BREE A

Z HEKAER W W E M (OISR, 92 [ Te-
dia 2] s 7K B AlK , AR o i

2 AEEER

2.1 RBEABALE &

Fiz i BIL B 7 32 6 A R vk i b 25 0k R R AT 40
2, AR 2 2 T OCHE B UG 276 o, AT AN
27.6 g, BRIPHHSL27. 6 g, MR f 41. 4 o, AR 6E L 55. 2 ¢,
O H B 13.8 o, MIZK BB 1Y 17 %, 3299 30 min, il
PRI R FEEL 3 YK, B IR 60 min, & 3 3 T UE S i 2 B
W ,70 “CIE( = 0.1 ~0.03 MPa) #¢ 4 % 2 50 mL, &
=50 CY¥ T 24 h, RIS SB0RL [ 44, %, 5 FLBEHZ
1:1.50m /m) LBt 40 B 0K, H 2R, W5 70% &
B, B R, T, ok, BIAS A5 9 15 St AR v
*ﬁ#%ﬁ%ﬂi‘%lo
2.2 IEYEGE
2.2.1 @mﬂ#

A : Waters Symmetry® Cg# (250 mm X 4. 6 mm,
5 wm) ;s : N5 (A) - 0. 05% BEFR /K IE I (B) , B
Ve R UL 2) 5 i : 1 mL / min; KU K 202 nm;
FEHRL 230 “Cs HERERE . 10 pl.

K2 RNIEHEERER (%)

Tab.2 Gradient elution program of mobile phase (%)

B 8] AFHAA AFHAEB B ) AHAA AFHAB
0~5min  10~15  90~85 | 22~25min  18~20  82~80
5~ 14 min 15 85 25~50min = 20~40  80~60
14~16min  15~17  85~83 | 50~65min  40~65  60~35
16~2min  17~18  83~82

F1 LHIBEEZFERSRAEHSTFHER

Tab.1 Batch numbers and origin areas of 15 batches of Wendan Decoction Granules and decoction pieces

%Y HRHT HEA 3 HIARE 94 2 3 W

SI WDT-01 BX190903(%FM k%) ZRI9I210(#L)  ZS190902(#iditiz)  CP191005(E &iz&)  SI190701(5tM5tra)  GC190805(#7 38 )
S2 WDT-02 BXI191020(# @A)  ZR191206(i#)  7S191003(:47F)  CP191004(# i) SJ190805C:h AR #%)  GC190902(H75%)
S3 WDT-03 BXI91102(H#7# &A=)  ZRI9I218(Hix)  ZS191010CixdFiz)  CP191003()" A#F4)  SI191002(w 4k ) GC190802(H %)
S4  WDT-04 BXIOI017(FM#%¥)  ZR191222(#x)  7ZS1910120:2 /@A) CPI91010GL®Aiz)  SJ190804(:h AR #35)  GC190801(H )
S5 WDT-05 BXIOLOI(H# @A) ZR191203(#ix)  ZS190915(:z@#FF) CPI91014(L@Fiz)  SJ190910(7Tdy £ 4E)  GC190904(#758)
S6 WDT-06 BXI91015(#3# @A) ZRII217(Hiz)  ZS191002C: &4 F)  CP191020()" A4M)  SI190912(7T éy £ 4F)  GC190901(#738)
S7  WDT-07 BX191002(74b4%) ZRII201(#iz)  ZSI191007C:dFiz)  CP191001(HcfM)  SI190911(AT é&4E)  GC190908(#i48)
S8 WDT-08 BXI191003( &) ZR191209(#x)  ZS191001(;L @A)  CP191002(H4F i)  SI190802(F M#é)  GC190906( M Z )
S9  WDT-09 BX191001(FEZE)  ZR191211(H:z) 781910042 ®#F)  CP191013(H M) SJ190808( WL AFT)  GC190907 ()
S10  WDT-10 BXI9N03(H5f @A) ZR191207(#ix)  ZS191005CL&Fi)  CP191018CL &)  SJ190807(:L R T)  GC190806( 45 )
SIT  WDT-11  BX190902(%M#%)  ZR191202(#x)  ZS190912(:xd#rF)  CP191011(Ax i) SI191003(wa 4k ) GC190905 (%)
SI2 WDT-12 BX19U104(H3# A=)  ZR191208(#ix)  ZS190901(#idyitiz)  CP191006( A M) SI190702(5tM5tFa)  GC190811(#i 72 )
SI3  WDT-13 BXI91018(Hifr®A=)  ZRII21SGHiz)  ZSI190911 i) CP191009(#diti)  SJ190801(FtM &) GC190804(H k)
Sl4  WDT-14 BX191022(%FMkA)  ZRI91220(#x)  ZS190907(#r i)  CP191007C:L@4fF)  SI190913( B 4F)  GC190909 (4142 )
SI5  WDT-15 BX190901(3tM A7)  ZRI191212(#x)  ZS190905(w)| &%)  CPI91015CL&#F)  SJ191004(w 4k %)  GC190803(H )
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2.2.2 ERHEE

W2, 100 R AL 1.0 g, I 50% P 20 mL %
i, B 3 h, B0 (4 226 g)5 min, B EVE 0. 22 wm ff
FLUEREEDE LT, R A

I3 B2 A5 AL T B R R, i BREG A R Tk, K
At i A R 28 D7 A A R v 2 2R R B A

KPR B2 A1 Al B2 AT BT K PR 3R A
KR 6 - ZHE H T H R R B A &
FH S A, AR HE I A
2.2.3 FHEF¥FEE

2 B - 2. 2. 2300 T VA R, 4% 2. 2. 190
A S SR FEREIN AE 6 YR, LA 21 S Ry S M 5
TR TR RSD 21/NT 4. 88% (n = 6) 4B I 1H] (9 RSD
PUNT 1.31%(n = 6) , RUMUEHNG B R AT

R M W2 1T PSS L 2. 2.2 F
D7V A R S TR, SR 6 4, T 2. 2. 1 TR (3 A
PRI AE | LA 21 5060 2 IR 06 45 SR 06 T R RSD 341/
T4.68%(n =6) LREIHI RSDA/INT 2. 13%(n = 6) ,
FLEEER T

R M 2. 2. 2 300 N U S, 4 3 T 0,
2,4,8,12,24 h 4% 2. 2. 1 T F {43 40 sERE 2 , LU
21 5 U S 2 MG 25 S 0% T AR 1Y RSD 31/ T 4. 93%
(n=6), TR BIEI RSDFEI/NT 2. 63%(n = 6) , KUIHE
AR TE 24 h INFREVE R T
22,4 EAHBRHAEEE

K 245 03k s SURTEAR LR PP R G2 (2012A hi)
A3 B 15 HERE S B8 SO >R H 6 B0 FL 2 A
T T AR 0T HR S A S &1 . DL ST R LS o 2 R
Pl Hebric 33 /A7 e, T UL IR 1o 500 BE i v 4%
03 U 1) O B B )X LG, 8 DA R v i b iy 8 2
AU, o5 16 5 (CHFH) (1951 (il 1) .20 5
U (R FZ ) (21 5 CRT RS 2 1) 28 S 0 (H RER )
29 IR R ) 30515 (6 - ZHER) 32 51 (1
) VR 2 N 3R IR FAT G A 55016 .7 - 8%
U (10506 (13 506 24 506 3350 ORI T BRI A
7 9 - 11 B0& 1450k 18 51& 20 - 21 B1& 23 -
24510 295 1& 31510& 33505, RIR T AL A)A 4 -
10 50 12510 1450 17 - 22514 25 - 27 51% 29
T 32 - 33 50 SRIE T AERINA 5516 235 0% 30
S 3350 SRR T H R A A 851 (155 1% (1675 1% |
225U 285 W6 (33515, 6 Fh 24 b1 Y (0 % 0 rp 2 H B
1 - 3510, B M BT TS min, SOED 605 R 1
T KA PE R 53 -
2.2.5 HPEFMN

15 HEHE At 5 SCEIE A ARRUEE 121K T 0. 950, Wi

NI UKL 7 T 2R, #k [a] 25 585/ PR L3R 3
2.3 EESIRBIS T

BHRHT(HCA) : LU 1S HERE 5 (1048 SR H 334>
A I f 0 T AR A AR B bR dE AR A S A SPSS
26. 0G5 243, SR Ward ¥ LASEJ7 B EG R 25 ki
AT R G HCA, S5 L UL 47T UL, 247 Ty BRI B o0
10 B, 15 LA i AT 2R 528, 45 43 51 R S6..S8 - S10,
S1-S5,S11.S13,812.S814 - S15,87, R A [RIHEIR AR
i FH PR R SRR R 0] BB & S B U AR 22 5

F A3 (PCA) < 5% FH SPSS 26. 0 48 124854 5>
BT, ZScore ¥ HE AL A0 B 15 HEAE T 19 33 A3 m 0% 47
PCA i H 1) 7 A4~ o S BURFAE (B R T 1, 7 22 Tk
4y 5k 30.168%, 19. 691%, 15.240%, 14.707%,
5.870%,3. 916%,3. 539% , Rt 7 22 5Tk F R 93. 131%,
TE UL 4, T BRI R e A 2 5 A5 20 1 7 4> 32
AR 1S AR A 1 D e £ 35 1 G 20 T 15 6L o
1Y PCA A E LT 5.

1E A2 P de /N — T F 50 53 HF (OPLS — DA) - A 33 /4~ 4t
U ) W TR AR [ AR S, R [l R A PR AR o, SR
SIMCA 14. 1 8 4F, 454 PCA A e /N 3 H1) 51 43 Br
(PLS - DA) i #E17 OPLS — DA, RLIX 20 5 1) 1Y 22 5
g5 R Won AW A B P LR G TN RE T S 8002
0.334 < 0.5, ZYIB LG ROR — M, A0 [ 1Y 22 /A
B ISR A3 528, 5 HCA 45 R — L T WL 6.,
OPLS — DA 554 v #8052 8 2248 5t (VIP) {H 3R A A8 it X
FE & 22 5 09 BTRRAEL o AR 4 VIP > 1 A bR o, L0 3k 1
14 A X R il JOT o 52 M 658 KA A 0, 4300 R 6 i
1 S0 14506 845 0% 20 S (B 21T ) (18 451% 26 %5
W 2450 (1250 2350 |7 SI% (10 5% 25 S
11506 PR ULIE 7,

2.4 BEHHEGIEENEFRD 4 FHISRER S
e
2.4.1 ®iE&HF

A B R TR 6 — ZHE K Waters Symmetry®
Cis# (250 mm x 4.6 mm, 5 pm) , & FH SR A Agilent
Zorbax SB — Aq #¥ (250 mm X 4.6 mm, 5 wm) ; it s A :
DL S : 1. 0 mL / min; R P% < - 283 nm (B8 J7 1),
265 nm(ZFF JRAF),280 nm(6 - B E) ;4R 30 °C;
PERERE .5 WL (B 2 F7) , 10 pL (537 JRTF A6 — 15
KA.

2.4.2 A&

HURRAL 1. 0 g KRR, B HLIEHEE I, A 10 mL
Ak, HEE LB (3K 250 W, A% 40 kHz)30 min,
0. 22 pum SR FLUERE BE L, B 4 R S AT

HBURERR 0. 2 o RSB FRAE , 10 mL FVEE, P b B (3
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80007 vl 17 18 33
E 3
7000 | \ [ n qlfe 2 2522 55 2 B2 X sisew
] I N - st A 81433)
6000 1 PO ¥ NS W W  AA s R M S13(33)
] S+ U S W ju SR . S12(33)
5000 RV W W N W. W i S11(33)
] SN A W N EJL, S U O i s10(33)
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2 0001 - NN A s533)
] ,‘M_j\wnlw I/ 5| O, SN SN A 54(33)
1000 ] I N NEJ N B  UE 0 S " 1E 5
1 LI e e | | e s A 52(33)
ol i du L A s1(33)
T T T T T T T T T T T T T T T T T e e e e e e e e ¢/ min
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66
1 15 HERREZ Bk S R AR B i B s o B i
Fig.1 Overlay HPLC fingerprints of 15 batches of Wendan Decoction Granules
Ly . F31SHORADT B B BB A & S S E U 4
4800 #0 4
4400] 5 ! #HR
4000 Tab.3 Evaluation results of the HPLC fingerprint similarity of
3600
3200] 1 101112 45 15 batches of Wendan Decoction Granules
5 800 6789\// 14 \16 . 18 3031
2400 e MU 2N B2 masgem 2 22T, %% AWE | %% 0L %% ANE | %% hauk
2000 .
1600 4 S1 0.994 | S5 0.991 | S9 0.993 | S13  0.992
1200 I [
800 i I g S2 0.986 | S6 0.979 | S10  0.989 | S14  0.998
400 | ——— i
0 = —— S3 0.994 | S7  0.970 | S11  0.994 | S15 0.973
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 ™" S 0,964 o 0.988 | S12  0.985
a. BIZABA b BEFE c6 - ERF dNKAEFE : : :
e. ¥ B4 f AHREF o BAEF h AEF L HEF sok 3 o5 M %
2SS R o -
. N o e = A O s S10
E2 BREFBRE—IREARESRBRBTRSRE S8 I -
o R . ]
a. Wendan Decoction Granules b. Hesperidin ¢. 6 - Gingerol S1
d. Tangerine e. Glycyrrhizie acid  f. Neohesperidin  g. Hesperidin 2;
h. Naringin i. Liquiritin  j. Mixed reference solution S13
S11 —J

Fig.2 HPLC chromatograms of Wendan Decoction Granules

single reference solution and mixed reference solution

T ]

I

S
6300 o . - 2 B4 1548837 Bkl HCA Bk E
§§§§ —] S ;ﬂ ) 313 n 1‘, Fig.4 HCA dendrogram of 15 batches of Wendan Decoction
4300 __,TJ 4 m o SR Granules
50 Y UL i TR O %4 RIATH PCAIEES S EFMHE
%(5)88 R {*A“’/—J‘R — e Tab.4 PCA eigenvalues and variance contribution rates of
ii:)(g)(g) m‘—f A : W\ — —f Wendan Decoction Granules
’ T T;rwﬁ;g;;; L<32 PP 6.;;5/@" PP B4 2 AEAL
a. H¥E b AEE c HE dRE e HEIH L FAE Bt A ETKRE%) Rt 2k FE (%)
g WAL WAL 1 9.956 30. 168 30. 168
B3 REEZEAS BB RE R RARS AL 2 6. 498 19. 691 49. 859
Xt R [ i 3 5.029 15.240 65. 099
a. Glycyrrhizae Radix et Rhizoma b. Zingiberis Rhizoma Recens c. Peri- 4 4. 853 14. 707 79. 806
carpium Citri Reticulatae d. Aurantii Fructus Immaturus e. Bambusae 5 1.937 5.870 85. 676
Caulis in Taenias f. Pinelliaa Rhizoma g. Wendan Decoction Granules 6 1.292 3.916 89. 592
Fig.3 HPLC chromatogram of Wendan Decoction and test solu-
7 1.168 3.539 93. 131

tion of single decoction piece
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BE5 RABZMAL PCA B A B
Fig. 5 PCA lithotripsy of Wendan Decoction Granules

t[2]
-4
g 43210-1-3° 124681012 14 14

6 15#LIERBIHFM OPLS - DA 55 &
Fig.6 OPLS — DA scores of 15 batches of Wendan Decoction

Granules

VIP{E

2.5

SRS SIS SS SV ANSSSAGSANS S USSR A
E7 BRREEFBMALFIE VIPE
Fig.7 VIP values of common peaks of Wendan Decoction Granules
250 W, 45134 40 kHz)45 min, 5.0 (1 057 g)5 min,
0. 22 pm SHAL BB I, B4 Hz 7 A A A R
HURESL 0.5 g, KB FRAE , I 20 mIL Y, Vi, B o2
Jo R, B AR B (TR 500 W, 4512 40 kHz) 30 min,

R5 RIERHEBERBRER

Tab.5 Gradient elution program of the mobile phase

el may REM EHALR
T3 TH(A) - K (B) 0~10 min B 22%A, 10~20 min B
22%A — 48%A

B3 RF TH(A) - AR(B) 0~5 min B 0. 2%A — 0. 5%A, 5~ 10 min
B 0.5%A — 1%A, 10~15 min &
19%A — 1.5%A, 15~25 min B
1. 5%A — 5. 5%A

6-£%kE FEH-LH-K et

(5:40:55,VIVIV)

P RN IR B T B, 28 BRI INOK 20 mL, 7
i 2 AW R 2F A AT , K 20 mL, ZEHL4 IR, E )2
KB E2E T FRIE I BEE 25 2 5 mL, 0. 22 pm fi
FLUERE S, BT 6 — R ME AT

A3 SIS A X BB A 0. 93 mg  JRFEXT IR 5L 1. 01 mg,
K BEARE , INK e 25, T il B ot etk 82 43 33104 0. 093 0,
0. 101 mg / mL A9 5 08 BE S P85 U L R 1 X8 B i T < B
FE Bz A5 0T HE O, 2. 27 mg .6 — ZBRE X HE AL 0. 45 mg, K
BEFRAE PP B A S5 R VA E S 0. 454 mg / mLL A
J T BEGSWORT 0. 090 mg / mL ) 6 — 2350 25 % B
VST
2.4.3 FHREFEEER

LRMESE R BB UG AF RTT MR 6 - FHFE
St R 505, T ) i R A7) R T R O
2. 4. VI @385 AR E , AT R (X, pg / mL)
S AR AR W T AR ME (V) S AR A AT 2 [0
iR W6,

it 2 B A 06« o 91 B T) — Jo o B A R B Y L6 -
FE DA R BRI, 2. 40 1 IT A S A
HESEVERRIN A 6 K, 10 SR A TR L 45 SR L2 6, R AR
KB AT

T M  URE A (FIE5 2 WDT - 06) 3 i, k3%
il g B AR, 3 T 0,2,4,8,12,24 hif 4% 2. 4. 1
T A 3 2 R R RN S T SRl T AR 45 SR L 3 6, R B
M VA RTE 24 h NFASE M BT

B RS  BURE L (FE5 4 WDT - 02)38 i, fk ik

R6 HERMERSSEVNETEZFERER

Tab. 6 Results of methodology for the content determination of index components

o ) B E RSD(%,n=6) AAE MK I (% ,n = 6)
Rk R A R — :
(pg/mL) BEERE  ARBEXE  FTLBRXE FHSKE RSD
B3 Y=19370 X - 19 694 0.999 4 4.07~120.57 0.11 1. 11 1.47 99.27 0. 85
SR Y =25550X-229935 0.999 1 8.34~204. 17 0. 85 1.56 1.25 99. 35 1.52
B E 3 Y=10266 X -75186 0.999 7 57.24 ~833.94 0.92 2.21 1.36 98.51 1.39
6- £k Y=5913.1X-42708 0.9993 16.44 ~217.51 0.77 1.42 1.61 99. 58 1.04
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il 25 AL R TR 6 0y, 72 2. 4. 1 TR (4 i A% R kR
LSRG AR LR 6, R TR ELE R AT

T [N < B A& B A3 2 i B AR (HES52R
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Tab.7 Results of the content determination of index components

in Wendan Decoction Granules (%)

) b R g€ 6- 2%
WDT - 01 0.0152 0.0207 1.1646 0.0240
WDT - 02 0.0268 0.0181 1.3521 0.0179
WDT - 03 0.0248 0.0167 1.5780 0.0171
WDT - 04 0.0122 0.0163 0.8816 0.0191
WDT - 05 0.0195 0.0176 0.9424 0.0170
WDT - 06 0.0148 0.0150 0.9241 0.0203
WDT - 07 0.0185 0.0185 1.2840 0.0187
WDT - 08 0.0175 0.0142 0.8700 0.0310
WDT - 09 0.0168 0.0250 1.1997 0.0227
WDT - 10 0.0116 0.0154 1.0073 0.0209
WDT-11 0.0157 0.0148 0.6770 0.0323
WDT-12 0.0139 0.0125 0.9075 0.0336
WDT-13 0.0168 0.0156 0.9400 0.0226
WDT - 14 0.0247 0.0180 0.9894 0.0226
WDT- 15 0.0148 0.0151 0.9832 0.0130
Xs 0.0176+0.0046 0.0169+0.0030 1.0467+0.2283 0.0222+0.0059
X(1£30%) 0.0123~0.0228 0.0118~0.0220 0.7554~1.4029 0.0155~0.0288
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