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Study on HPLC Specific Chromatograms and Multi-component Content Analysis

of Danggui Formula Granules and Decoction Pieces

GUO Min, WANG Tingting, AN Peikun, LUO Yanyan, WANG Hongli"®
Gansu Provincial Hospital of Traditional Chinese Medicine, Lanzhou 730050, China

Abstract Objective: To establish high performance liquid chromatography (HPLC) characteristic chroma-
tograms of Danggui (Angelica sinensis) slices and its formula granules, and to conduct correlation evaluation and
content analysis of the four components. Methods: The fingerprints of 18 batches of samples were plotted using
the "similarity evaluation system for chromatographic fingerprint of TCM (version 2012)" to investigate the
similarity. Cluster analysis was performed with SPSS 22.0 software. The correlation evaluation and the content
analysis of four components were performed on Danggui and the formula granules of two manufacturers (Manu-
facturer A and Manufacturer B). Results: There are 18 common peaks in the HPLC characteristic chromatograms
of Danggui decoction pieces and the formula granules of the two manufacturers, with similarities ranging
from 0.698 to 1.000; four characteristic peaks of chlorogenic acid, ferulic acid, ligustilide I and ligustilide
were identified, and the linear equations are Y=8.5183X+40.389 (R*=0.9995), Y=19.951X+4.7477 (R’=0.9994),
Y=52.466X+17.971 (R’=0.9994), Y=5.03X+6.68 (R’=0.9993), the average sample recovery rates were 99.60%,
99.09%, 98.13%, and 98.09% respectively. RSDs of the repeatability, precision, and stability tests were all less
than 3%, the cluster analysis results showed that when the distance was 2, 18 batches of the samples can be
clustered into two categories, of which S1 to S6 and S7 to S18 are each clustered into one category, which is
consistent with the similarity evaluation results. Compared with the decoction pieces, peak No. 4 is added to the
formula particles, and peak No. 18 has a large difference. Conclusion: The HPLC fingerprints of Danggui decoction
pieces and formula granules, between formula granules show high similarity, but there are still differences, which
could provide a reference for the quality control and clinical application of formula granules.

Keywords Danggui; decoction pieces; formula granules; HPLC; correlation evaluation
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1.1 {88 Agilent 1260 infinityll series &
PO A B R G (£ E Agilent A F, 45U T
%% JDAD #5 | %8 . Chem Station T.{Euf) ; CPA225D
AL TR SF (Sartorius) ; SB-5200 74 75 i 15 1k

WLCT BB 2 AW RHE I A R A =)D s DL-5-B Y
EOHLC R S B .

1.2 AT 18 H LR (w5 S1~S6) .
Bic 7 SR C) K A5 ST~S12, ) K B4 5 S13~
S18), 43 il B H i 48 Hh Rt 24 55 R 24 s S ks 24
AR, BAR RIS B 1. WIS 115 Py i
[ R SR AR AR IR AR fiE5:19121104,
2l FE >98%) ; B A N G (S K AR A IR A
a],#5 :070017-202011, 21 & >98%) ; i) £ iR (
] 245 b AR P i) ok 8 B, b5 £ 0773-9910, 4l FE >
98%) 5 4 J5L R (Rl AT H 25 B AE MR A BR A = L 4t
5 L-007-171216, 4 & >98%) . £ fi§ (o i afi ,
Merck), FHEE (o B4l , R ik TH A A it
5:20200604) , B FE (43 #r 4l , DY )1 78 Bl Ak T A R
A5 :190802) 6

118t H AR RECH BRARIKRIRER

4 AR %5 #5

it

ENEE ¢ S1~S6

190403.190502.190601.190707.190806.191002
B Bk () K A) ST~S12 9050523.9060413.9082023.1102543.1102873.1109513

AR 25 A TR A
B S TR 3. 3 ¢

B Bk (7K B) S13~S18 19110060.19210230,19400203.20060406.20130303.21080105 474534 100 g4 % F4hH 600 g
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2.1 BRI

2.1.1 & #4& M @ik Agilent ZORBAX
Eclipse Plus C,,(250 mmX4. 6 mm,5 pm);JizhH
i (A0, 1% Tl B /KI5 (BB B e i (0~5 min,
5%A—10%A;5~25 min, 10%A—30%A;25~40 min,
30%—95%) , VAL i# : 1. 0 mL/min; & 3% K 260 nm;
FEIR 30 CiEFERE 10 pl.

2.1.2 RAMRSRIEAREE RIS EER |
BRI BRIR V)11 25 N T A P o R &, o P
BV AR, 5 25 fF AR BE 43 ) 9 51, 20, 104. 00+
32.30.200. 00 pug/mL A VE &% e S VAT

2.1.3 BRee sl & BCYEIR A 1.00 g,
KR 30 min CRIR EE 1:20) , B2 5 IR (&F
K 30 min), it €, JEVR G FF  BEUT O S 22 249K
¥ 50%,4 h), B 0¥45 em, 5000 r/min 50
10 min, BL B35, 28T, FH 50% FH B2 S FF B
2100 nLFEEHMAF 1T 0.22 pumEFFLIERS ;s 291
S UAECT BRL ) R — 7 DO B4 )45 0. 30 g,
TR 7K VB R CREREE 12 5) , BE 3T O H S 38 28R
50%,4 h), B 02425 em,5000 r/min #5010 min,
HY 35, 781, FH 50% FRE 27 e 25 48 100 mlL
REMT 0,22 wnkFLIERS, BITE

2.1.4 EHMHRE HBCHARKAE FEMHS S
6 13, 4% “2. 1. 37 T~ J7 v i) 2% AR U TR, 4%
“2. 1. 17U R SR A il g Bl . DARTER

1% S 2 B, U0 53 2% (0 it 6 (10 K G AR B BT 1) A 0 T
R, 25 B R IR « 2% LA 06 I A X LR B B[R] RSD A
0. 04%~1. 11%, AHXF U HI AL RSD 4 0. 36%~1. 83%,
KT REE R,

2.1.5 HEERE BUYIEO SR A R
MRS ST, #52. 117U (it A ARk R B 4R
M5E 6 U, il it DIFMBE NS, id% %
3 06 PR X o B i ) AT 0 T AR 5 SR SR - AR
A U 1 AH 6 5 B8 15 18] RSD 24 0. 03%~0. 42%, A1 %t
WETHIFARSD 29 0. 07%~0. 68%, 7 B J7 V245 25 B B 1o
2.1.6 A& MRE HUCYIEK A AR TR
(FES 4R 5 S, 0 T 0.2.4.6.8.12.24 h{%
“2. 1170 R s A A Il SR B . AR 2R
PR N 2 B, 1 3 75 00 15 U 110 A X B T ] T g T
R, &5 L IR < 75 L 06 9 A 6 AR B B[R] RSD A
0. 16%~ 1. 30%, AHXJ I [ X RSD 2y 1. 19%~ 1. 82%,
TR AR 24 h N Fa e PE RIF .

2.1.7 e BEEES SR R
TR HKA KB & 6MCRERZERED, %
“2. 1. 37T0F 5 v ) A& A S VR 12 2. 1. 173
TS R DO . B S RS EE S
O\ b 2 8 5 20 PR A UL DE A & 4 (2012
RO, I LA S1 R 2 IR 3, SR o o i iR B
TnFe S E F R R SIS (R) . 45 R oR A 18
A EIE, WL 1—2,
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R[] B2, A 4 AN RFAE 06 < 6 (AR TR D) 11 (B 2
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UF, Wok o2 g . I 3.
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B3 JR&xtHE & HPLC i

BEVEA R G5(2012 )70 18 HHAE AT ARALEE SR
7 B R X IE AR SO (ROFH EL , 18 HERE &4 A
BARES> 5179 1. 000,0. 931.0. 977.0. 928.0. 948.0. 950,
0. 708.0. 708, 0. 708, 0. 700, 0. 702, 0. 698, 0. 722,
0. 721, 0.701, 0. 708, 0. 700, 0. 757, #£ 0.698~
1. 000 [a] , B 18 HLAF i R o & 22 S K

2.2 BESH  LLISHLEE MRS 184 3
A g (1) AR %o g T RO AR B, R SPSS 22. 0 3k A
12 F Ward ¥ LLFJ7 Euclidean BR5 yl J& 3E 47 58
Fombr. GERER:HEEE N LR, 18 HEFE & AT 3R
K=, Hop S1~S86.87~512.513~S18 % % K
— K MPEE N 2, ISHERE S AT RO 2K, H
S1~S6.S7~S18 % TN —2; H5MMUZF 45
— 3. SRR, AR 5 R TT BURL IR AL 2 R
ISAFAEES, RE FKE 5 Bk 2 6] 2 R8N
RESTHCRE LI 4.
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2.3 BESWH
2.3.1 &AM [H2. 1. 17T,
2.3.2 BRA & RA BV T ) A
“2. 1. 27T, ARk T A R R ) A R 2. 1. 37T
2.3.3 AAERAMHRE UK HER GRS
S1.S7.S13),#“2. 3. 17T~ 21 2% fF i A, 10 5%
ik K. 2R TR S ERR PTELER ) A R
I B P g ot {5 ) [) 508 A 0 B T T —
B, S AR 4 B KT 15, BLR B
BAZBT B IR T AT 3000, WL 5.
2.3.4 ZMXFZFE OHU2.1. 2700 FIRA X
VA VI, T Y A R 1) 1 % i R R VAR B 0
1.02.2.05.3.07.4. 10.5. 12 pg/mL, fi] 5 B2 i &
WEESY N 2. 0844, 16.6. 24.8. 32.10. 40 wg/mL,
FENEWEE T FREWRE S5 0.65.1.29.1. 95,
2.58.3.23 pg/mL, # A N B8 BT & W E 50N
4.00.8.00.12.00.16. 00.20. 00 wg/mL ) £ 51| ¥
FEVRA N BRI B R VA, 2. 3. 17100
R S5 A R AR S T SR T R . DA AR U
A3 PR 5 B R FEE R AR b Xt 7 e T A A A A A 3
ITHRMRE. BEERMEHRTERN: =

236.08

153,42

58 E (mAU)

E

4
2
E

o i

8. 5183X+40. 389 (F*=0. 9995) , Fi] & iz 1) [ V9 J5
: V=19, 951 X+4. T47T(R=0. 9994) , V£ )11 &5 N g 1
B TE 7 FE N - ¥=52. 466 X+17. 971(R=0. 9994) , &
AR [ U 77 R4 =5. 03X+6. 68(R*=0. 9993) ;
RALEFER BB N 25 e T (BEAR N BETE &
H TSR VG RN 5 I A 26 E R R R IT .
2.3.5 AEFEARE B2, 3. 2730 N AR S VA TR
(45 S1), 1542 3. 173U N G il Z AR 5E 6 ¢, 12
SRR . S5 R BN, S 5L BT BRRR 1 155 P I
T BE A P4 g 04 T8 AR B9 RSD 23 931 24 0. 41%..0. 88%-
0.98%-1. 11%(n=6) , & B 2345 % B R 4o

2.3.6 EAMRE BUCHAKA FERGTSD
6 13, 4% “2. 3. 27 T R J7 v ) 2% AR I TR 4%
“2. 3. 17T R SR AR 0 S U T AR 4 A v
M &y E IR & & S R BRI
B[ B R L ) 25 PN TG T < BEAS P I 06 B 40 3 = 10
RSD 43 51 24 0. 52%. 0. 63%. 1. 10%. 1. 27%(n=6) , &
Bk E R R AT

2.3.7 A& MRE B2, 3. 2730 K AR S TR
(5SS, TF 0.2.4.6.8.12.24 hi%“2.3.17
TR B 2R R il SR A . S5 R EIR R
PR B BRI i N5 PG T B A Py s e T AR Y
RSD 43 51l 9 0. 62% 1. 17% 1. 09%. 1. 23% (n=7) , &
AL T =R P E 24 hinRRe R T
2.3.8 JmARwm R GRE RS EAREURE & 6 10 (Ui
S, BML0.5 g, Ak E A2, 1. 27T
VR A IR I 2 W 2 mL, #2420 1. 37300 R Jy v i)
2 AR AT, TR 2. 3. 17T it &R
TSR AR, T EOMAE RICR . 45 R EIR )7
PR BRI BRI ) TG T - 35 A Y TG 07 20 ke
5] 42 28 43 51 9 199. 60% + 99. 09% , 98. 13%- 98. 09% ,
RSD 43 51l 4 0. 38%. 0. 11%. 0. 29%+ 0. 12% (n=6) ,
K Z T EERE R . K2,

0.00 6.52 13.04 19.57

26.09 32.81 38.13 45.85

Bf ] (min)
B S R R R HPLC B i
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FT2 MEERBENELSR (0=6)

A HEEE(Lg) WAE(ug) MBE (wg)  EEERE ) FHmAEEUE (%) RSD(%)
92.25 102. 40 194. 22 99.78
91. 05 102. 40 192.75 99. 64
91.25 102. 40 191. 69 98. 99

4R 99. 60 0.38
91. 40 102. 40 193. 84 100. 02
90. 90 102. 40 191. 97 99. 31
91. 40 102. 40 193. 47 99. 83
206.25 208. 00 409. 90 98.95
205. 85 208. 00 410. 00 99. 07
206. 05 208. 00 410. 90 99. 24

o] 2% B 99. 09 0.11
205. 85 208. 00 410. 46 99.18
206. 00 208. 00 409. 78 98.98
206. 20 208. 00 410. 51 99. 11
90. 45 64. 60 152. 88 98. 60
91. 00 64. 60 152. 16 97.79
90. 15 64. 60 152. 00 98.22

T AT 98. 13 0.29
90. 40 64. 60 151. 76 97.91
89. 55 64. 60 151. 30 98. 15
80. 20 64. 60 142. 02 98. 08
426. 50 400. 00 811.79 98.22
447. 65 400. 00 829.93 97.91
N 423.70 400. 00 808. 21 98.12

EF NGl 98. 09 0.12
435. 30 400. 00 819. 35 98. 09
431. 80 400. 00 816. 66 98.18
430. 05 400. 00 813.37 97.99

2.3.9 Awalw BUYIROE RS 7 BURLEE S A AL K (260 nm. 280 nm) 34T 82, 45 Lk

ILTh 184, $2“2. 1. 37T 7 vk il 4 ik it VA TR
%2, 3. 17T R 2% AR I 5 , i Sk U T AR 4%
HERR 7 i 2 vk Tk B 3 o DY s 4y (4 D TR ST R
B EENE RS T BEARNEDI SR, IR 1.

3 e

3.1 HIAKFIRKAFIAHE K AR
TOUAL G £ 4% 1) 5 s o o) R LR, 1T 24 34K
F i PR 32 751) 6 32 B 5 925 CRLHE I Y6 I (] | i IR
Ko K E AL D .

3.2 #iSARNFE HT@HRRyER,
BEHEAT A BT A AL B . 3 3 AN ] A R LA R
NS L LR ) HEAT TS  50% [ FE B4 B 2%
D AT o A S 230K 2 VTR R IR R A 7R
98 T HifE AN 5 R T 50% 1) H EE SR AL, 52418
TR R W R 32 70) FNC 5 S0 7K T Y L 42 P I 0
Lb, P93 HPLC P itk A — 350, {H 5 38 B B2 I PR A
245 2115, TN N EE , ST SCR BT T &

3.3 BILEMEEFE AL XIS CH LA :
FEE O TR P 288« DK IR T ), o o M 2%

B : 7E 260 nm Ak LLZE-0. 1% R K NI B AH
W SCH 5 1R B e i BT 1S B i W TR 34T, o S 3
Mo BTESLMTEST  REEE Retk EEHN
RSD ¥J/NF 1. 19%, 3& & H T 24 3R A L 75 ok
)5 A PR A )

3.4 HIAKE EEHBRAAXMEITFNRZES S
B ARSEISSE RAR, B A S PR RIS
TOURE [0 R Ll 1y 3 B O S AR — B, B =3
A HFE B 25 Y R LRl . (5 A LR R 4 ik B
0. 8, Ut BH 24 VAL J7 JORLAE 1) & i FE vp , Hopli o &
AT AR A G b T R R AR i T 2 5
U s I HL AT LA oy B a5 B B i ok 2s ,
5 2 P TR (1 LU A7) 7 I 7 SORE Hh B S B T e 2R
BR PN S N EE T R bl B B T . P AR BC 5
W0l U 6 A — 0, AL i, (H 4R SR R R BE AR 1y
i fr 2 B 22 S K, AT RE LRI FH 25 6 R TR % .
EAT I, B2 FH i S0 S 4 AR I R B 24 3R
FEC 5 J5URE 47 A 5 14 3 BT G BT S B R
24 1) — S A A
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HH 2
4E FHEE SHE  THEE O LE O THEE O 4LE O THEE
S1 0.1845 0.4125 0.1809 0.8530
S2 0.1821 0.4117 0.1820 0.8953
S3 0.1825 0.4121 0.1803 0.8474
o 0.1827 0.4121 0.1806 0. 8650
S4 0.1828 0.4117 0.1808 0.8706
S5 0.1818 0.4120 0.1791 0.8636
S6 0.1828 0.4124 0.1804 0.8601
S7 0.1716 0.5794 0.3843 0.0573
S8 0.1725 0.5839 0. 3872 0. 0607
: ‘ S9 0.1720 0.5812 0. 3855 0. 0627
Bt 77 ok ()7 K A) 0.1716 0.5810 0. 3851 0. 0671
S10 0.1703 0.5804 0.3844 0. 0845
S11 0.1719 0.5808 0. 3850 0. 0850
S12 0.1714 0.5802 0. 3846 0. 0527
S13 0. 0699 0.6115 0.3137 0.1403
S14 0. 0745 0.6133 0.3154 0.1623
: ‘ S15 0.0729 0.6145 0.3123 0.1198
Bt 7 Bk ()” K B) 0.0740 0.6149 0.3151 0.1386
S16 0.0769 0.6153 0.3159 0.1229
S17 0. 0754 0.6134 0.3151 0.1626
S18 0.0746 0.6214 0.3181 0.1240




