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WE: BN &5k AR & 20k 48 &% (UPLC) $5 4 B i, 2 S F KR A R LR 8 . F7i% &84 A Acquity UPLCBEH C &
(50 mm X 2. 1 mm, 1.7 wm) , R348 4 THE — 0. 1% #hik ik (B E2EBL) 7k A 0.5 mL / min, & %4 30 °C, 40 % K %4 190 ~ 400 nm,
B3R Bk K A 240 nm, AR Eh 2 plo it 5 18 $Lik RAKAE S8 UPLC 38 B, B R F 25 &35 35 S B 3 AR R & 46(2012 fR) it
AT AR AR, ST A B AT B 5 35 A R B BRI E AT (HCA) ik L £ 5 27 (PCA) i & B AR 3 ) = e 3 5] 47 (OPLS -
DA) k3 35 S AT G R 18 Lk RARAF S 09 35 SL B AR A0 E 2037 (0. 988 ~ 0. 999) , #4727 30 ANEAME 15T 8 A&
e Bpag 7(ERA) O 9(H 230) 0 11(H3E3) M 17(S0 53 ) M 24 (355 F) 0% 27 (8 4 ) % 29(Fe B ANEY ) % 303 A
B ) .2 HCA F= PCA TH# 18 Mik RSy HA 3 Kt T ZR P T RM(VIP)EAMR Lk 4 A2 F MR, Brd 17 9% 22 % 23()2 8
T o) Fedk 3002 )% T 4otk ) B P 093k B4R UPLC 48 50 38 B AL 28 X AR B 3 7 Sk A4 8 AT, T R T35 JRAR 64 J B 42
534, 7 ¥k B Aen B R 69 R B S ST RAR IS B EH mER K

R 8RR A B RORAN E3E k  EAB i TR 2T ik BRI E M ik R R =R AR A

Quality Evaluation of Dayuanyin Based on Fingerprint and Chemical Pattern Recognition
LEI Hong,Ll Zhaokui,ZHANG Xuebin,YANG Yuqin,ZHOU Yi
(Taizhou Institute for Food and Drug Control ,Taizhou,Zhejiang ,China  318000)

Abstract: Objective To establish the ultra — high performance liquid chromatography (UPLC) fingerprint of Dayuanyin, and to
evaluate its quality by combining chemical pattern recognition. Methods The chromatographic column was an Acquity UPLC BEH
C,s column (50 mm x 2.1 mm,1.7 pm),the mobile phase was acetonitrile — 0.1% phosphoric acid solution (gradient elution),
the flow rate was 0.5 mL / min,the column temperature was 30 °C,the detection wavelength was 190 — 400 nm, the detection
wavelength was 240 nm,and the injection volume was 2 plL. The UPLC fingerprints of eighteen batches of Dayuanyin samples were
established, and the Similarity Evaluation System for Chromatographic Fingerprint of Traditional Chinese Medicine (Version 2012)
was used for similarity evaluation. The common peaks were assigned and identified. The fingerprints were evaluated by the
hierarchical cluster analysis (HCA) , principal component analysis (PCA) , and orthogonal partial least squares — discriminant
analysis (OPLS - DA). Results The fingerprints of eighteen batches of samples showed good similarity (0.988 — 0.999) , with
thirty common peaks calibrated and assigned, and eight chromatographic peaks identified, namely peak 7 (mangiferin) , peak 9
(paeoniflorin) , peak 11 (liquiritin) , peak 17 (baicalin) , peak 24 (baicalein) , peak 27 (monoammonium glycyrrhizinate) , peak 29
(honokiol) ,and peak 30 (magnolol). The eighteen batches of samples could be divided into three categories by the HCA and PCA
methods, and four differential components, namely peak 17, peak 22, peak 23 (from Scutellariae Radix) , and peak 3 (from
Anemarrhenae Rhizoma) , were judged by the variable importance in projection (VIP) value. Conclusion The established UPLC
fingerprint and chemical pattern recognition evaluation method for Dayuanyin are stable and feasible,which can be used for quality
control and evaluation of Dayuanyin. The quality of Scutellariae Radix and Anemarrhenae Rhizoma decoction pieces in the formula
has a significant impact on the fingerprint of Dayuanyin.

Key words: Dayuanyin; UPLC; fingerprints; principal component analysis;hierarchical cluster analysis;orthogonal partial least squares —

discriminant analysis
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L BGEJRR N TR M A o 2 A R AR T
& S0 15 0T 4% B 43 2E AT W 5 T AR A TV H 4 O Y
AR oY o N7 T S JRUIR YR R O A 3
(UPLC)F8 B3, It 45 G A B Xm0 i, i e thy 17
S0 JUT 2 1) S B AR 4, A 3 JRVER B il 380 O & A o g
TRt T 2% HHRGEIT .
1 UE5iLH
1.1 {¢=8

Waters Acquity ARC A /5 8508 AH (4385 4% . 2998 A £
M#% . Empower T AEuk (32 [E Waters A A ) ; CPA225D %
HL 0 M1 K (36 [ Sartorius 23 A, 45 4 0. 01 mg) ;
ULUP — IV — 40L &8 2l 7K 2 48 (U1 A 35 88 2i B4 A
BN s TDL = 5C BB AL (e SRS, 2
FAT50 WK H 50 kHz) o
1.2 iK%

TR T IR (SN 111607 - 201704, &5 B
98. 19%) , ~j 24 1 X JE i (FiE45-24 110736 — 201943, F
}95. 1%) , H R X IR (5 111610 - 201908, 7
i N 95.0%) , H PR & IR (HE SR 110731 -
202021, & 54 96. 2%) , w4 H A B (5 110715 -
202122, 54 94. 2%) , A FO0 G (L5 111595 -
201808, 7% & 4 97.9%) , FJE AN By X B8 5 (HHE 5 R
110730 - 201915, &+ 4 99. 8% ) , JEAM G X IR & (4L 5
110729 - 202015, & 54 99. 0%) , 104 H & £ 5
25 Sk E BESE B 5 S (L2, 6 Tedia A A, L5
21045010, 75 8 > 99. 99%) ; I (FiL5-24 211005) ,
R (5 R 201212, & & = 99.5%) , ¥ R 4 M 4, #41
[ 24 4 P Ak 20 A BR A B 5 B alik (B2 %= A )
18 LIRS AR (45l S1 — S18) 2H 4% 245 b1 #4138 [ 18 Hb
P FE X B 1) WA N T A
25 SR I T 9% e 2= JK 28 AT v 25 48 22 945 6 2020 4F
J T 24 ) (—3) AH DGR E o
2 FESER
2.1 BEXGERFEREEN

{i%4E : Acquity UPLC BEH C,g#:(50 mm X 2. 1 mm,
1.7 pm) s J s : L5 (A) = 0. 1% BEBR AW (B) , B
YEWE (0 ~ 9 min I} 5%A — 20%A,9 ~ 13 min I} 20%A —
40%A , 13 ~ 15 min B} 40%A — 55%A, 15 ~ 17 min i}
55%A,17 ~18 minf} 55%A — 90%A) ; Jii# :0. 5 mL/ min;
FEIR - 30 °C 5 K 3 K - 190 ~ 400 nm; & 35 $2 B K .
240 nm; FEFE AL 2 2 Lo TR A0 BRI U5 ALt T T
) 0 15 I W TR B4 0, A B BE R T 1. 5, B Al Bl
g TR T 2 000,
2.2 BREHE

S CHR L, 14, 456 I PRS2 BRI T, B I 409,

F1 1SHIXFRERER EAMH=HIER
Tab.1 Origin information of decoction pieces of various medicinal

herbs in 18 batches of Dayuanyin

e AR BAN ERAE eE HH O K% HE

S1 A & =& A ZH LW H R
2 r®\ dr @/ 87 & T HH
S3 Ed Wl TM de EH L nEF
S4  Ed M =& T RH T4 5
S5 @& wl S % A wl ARE  HB

S6  Hd 1% =d T E#H LA 4
S7  mdE w =d T wil AEE HF
S8 SE o wml =4 T BE OAEY AEE

SO ki HM =d A B T 5%
SI0 #d dir S/ 3T E#H RES ARE
S11 #d xd® & Td wil #dk H
S12 ;7% w  =d&  #ir & LB 5%
SI3 =& # 3EM A wol LA A
S14 #Hd dr =d Td wE T4 Hw
SI5 /B w S TMd E8 AEE HE
Si6  #d  w)l =% A Z# O LE # 42
S17 = i S T ZH LG M E
SIS S % ¥ =& Tk EH A4 iz

BRI R 3. 73 g, “— LIRS 200 mL. FRERZG B
MEME 7. 46 g, JEAD FNBE AT2 A 3. 73 g, RO
HHRIA 1,87 g, B 2 LBg &S, inzk 400 mL, i K RTZ)
10 min 2235 1 , P SC KPR FFREEE 29 40 min, /K00 2
25160 mL, 2 At U8, B E 45 2 160 mL, BIF5 35 Ik
VTR A 2 B UK K IR 2 mLL, FH 50% B i BT 52
252 50 mL, &0 (553 R 5000 v/ min) , B LW, 4
0.22 wm FFLUEMEYERT , IEEE T, B b I T o

e AR ot 5 R 45 T o ) L A A A LR AR
BE A2y B RO CH R BRI 25 MU LA 50%
HH RS AR R 25 LA

BOPS IR AT CH R S SR H R
PR 0 | R JRE A Iy B JEL A My Xt B 45405 o, RS 5 PR,
R, R AR R I A T A R
83.58,204. 46 ,23.75 ,1009. 64,43. 86,59. 26,5.299 2,
15. 25 wg / mL TR G ) BRIV 45 0 ORG %% at BUIR 5 %
TR 249 5 mL, B 10 mL 25 P, ) H A BT 2
25, ANASIR A X HE S A
2.3 HiEFEE

LIRS B S TR (S50 S1) L HLBR 24 41
VW25 IR TRAE B, 7 2. 1 IR (i kR 5
IR B BT 45 R4S ik 04 2 B R4, SRR BT RR
S WA AR E T, R L E i RAF LA 1,

K 2 B2 I« O W (S5 oy S1) , 456 2. 130
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A =aER BAEM C BEM D ERLE E HX

F. %4 G. &% H. #H¥ 1 &RK

E1 ZRERREEERAGMARMNZABRTNBESHRIERIEE
A. Blank solvent B. Arecae Semen C. Magnoliae Officinalis Cortex
D. Tsaoko fructus E. Scutellariae Radix F. Anemarrhenae Rhizoma

G. Paeoniae Radix Alba H. Glycyrrhizae Radix et Rhizoma 1. Dayuanyin
Fig.1 UPLC chromatogram of whole formula and single herb

and blank solvent of Dayuanyin
T A SRR A 6 UK, DL A (0 kI (1 17)
h S R T SRtk K] 2 R A5 R AT W R B E] Y
RSD <0.4%(n =6) ,AHXTWEE AR RSD < 2. 0%(n =6) ,
SR % B A

HE AR  HOGAR J IR 5 (G5 S1) I 41 24
WA MR TAT ) 5 T T 6 10, A B 5 i e (U
17) 2 BRI 42 2. 2350 B (A3 S e AR o |, 1 Sk (03
28 A O B I ] Y RSD < 0. 2%(n = 6) , AHXT
WA RSD < 2. 5%(n = 6) , WA Tk A P R4

e M U A W (25 S1) L, 430 1 0,
2,6,8,12,18,24 h LT €3 S A AR 2 , DA T 5
Tk (0 17) 2 BRI 10 Sk (8] 45 45 LA 1
14 B8 I E] B9 RSD < 0. 2% (n = 7) , X W 18 ALY RSD <
3.1%(n =7) , F WAL S OIS 24 h NERE TE R AT
2.4 IBYEEEL

Z: MR 2 58 SC RIS 7 B 2. 2 3 HE A il
T (5 A S1 - S18) , 3 2. 1T | A i SR REI 22 L 3T
SRS ] O SR IS L IR JRURAE T Ag S B i, B 5
0% 06 (06 17) P B B ) 345 v, 0 85 B A, WA T AR AR
KR 2 BRI (S) o 18 LIk A i (S1 - S18) Y
ISR A T2 SR SUEIEAR L BT R GE (2012000 ,
PLST 2 BRI, 15 8 ) 60 98 52 0. 1 min, DA iz
BOEIAT 2 HRIE , 4 21 DI IS 15 18 HLAE & Y UPLC
BhNFESCRE , HobrE 30N A I TR ILIF 2,

FEARLEE DA - 38 2o v 245 0 3 8 0 13 A BLEE BT A
FG0(2012 fROXF 184 i (F5 4 ST — S18) AT AN,
ZEF 509074 0. 995,0. 988,0. 997, 0. 997,0. 999, 0. 996,
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0.2 A An I
R Vi VS a—— N R —
o v I —t N
e e e S e
0 2 4 6 8 10 12 14 16 18t/ min

B2 18#EMESHRMEBLEMBLEL
Fig.2 UPLC overlay fingerprints of 18 batches of samples

0.990, 0.997, 0.994, 0.995, 0.995, 0.994, 0.989,
0.999,0.995,0.998,0.996,0.991, ¥ K T 0. 98, %
ZEOEAAE T SRR T 0 48 SR T AR LB 4T o

W )E SR IA G o 5 2 LR 25 A R Y £
TR U B UG 1L 2 U 6 TR T AREARR , 04 29 TG 30
H)E TIEAN, U 6 I J@ TR R~ 0 5 06 13 — I 15 0
17 - W24 W26 18 T 5 063 — I 4 157 - 1814
J& FHEE I8 — I 1008 FHAT, 1§11 - 1§12 1% 16,
WE25 W27 - W28 IHJE T H B IE WK 1 i HIRA
XoF S T (B T 0 EE X FR AT 8 At kg B 7 (2
A WECTZGTY) W 1TCHBAF) g 17CGEETT) g
24(HHR) W27 CH REIREL ) (5 29 CFIJEANER ) L1 30
(SR ) o TR ILIE 3

17(S)

7 23
9

22
3 27

24 529 25 2930

| A l J A E

8 13 1
121456 10 12, 14 1516 18]92

T T — T T T ¢/ min

0 2I 6 8 10 12 14 16 18
7. ERF 9. HHF 1L HEF 17 FXRF 24 wEF
27. WA 29, fe BANE  30. FAMEY

A RASTRRIER B kR
B3 EEREIABRESEAMBREARNESHRHERILE
7. Mangiferin 9. Paeoniflorin  11. Liquiritin  17. Baicalin 24. Baicalein

4

27. Monoammonium glycyrrhizinate  29. Honokiol  30. Magnolol
A. Mixed reference solution B. Dayuanyin
Fig.3 UPLC chromatograms of Dayuanyin test solution and

mixed reference solution

2.5 &R B 4 Al 1s]
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TFEFBR SR P A ) 0, G G B 8 A ) 8 X A
AT HCA S 45 R Y RRICHE 25 0 15 B, 18 HEFE i SR A
3 HPREM STRIS3 = SITR M 12 BRI S2 R 125,
FE SIS FISI8 M 125 WL K 4,
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Fig.4 HCA dendrogram of 18 batches of Dayuanyin

F AT (PCA) « LA ISHILFE S (4658 S1 - S18)
[ 30 A~ A7 0 % 0 1T FHCR AR 4, 5 A SIMCA 14, 0 4K
PR AT PCAL &5 SR 18 LA i n] 49 328, BIVAE i ST A
S3 - S17 M 125, FEfh S2 A 125, FESL SIS FIS18 M 125,
HHCAZR—E I WE S,

1E 28 M fe /N3 1 ] 43 A (OPLS — DA) : LIS 042
E BN (VIP)H > LE R BRIk 22 5 1 o
A4 U 17 (AT ) WG 22 06 23 SRR IR T 350, 6 3 R IR
FHUEE, 2B 45 rfox 38 JEAK 48 80T 52 i AR 1 245
W E BRI LA 6.
2.6 UPLC EMEHRESEN
2.6.1 FiEF¥FEE

LRAME K R EE AR L 2. 2 300 VR A 0T R
4% 0.5,1.0,2.0,3.0,6.0,10. 0 mL, JJ B B A6 B T
FEARZE 10 mL, /3 HEREI A, DA AS e T AL (Y ) S Ak
B RV B (X)) AR AL R E AT R ) 25 SR L3R 2,
FEMT AT AT H R S SR R

NERTT7

Bl FU RN By JEE AN 8 Ff o3 A4S 1 TR e Y R

2]

2 e %0 |

— S11 T
Sl o ™~

(2) . 'y 059 o Sg)<?6.53 \
_2 \\ oss A S o, //
_4 \&2\ S12 SIS es15~
-6 B e I IR OO
-8 t[1]

-10 -8 -6 -4 -2 0 2 4 6 8
E5 18#ARIRFEREIPCARFSE
Fig. 5 PCA score of 18 batches of Dayuanyin
VIP{E

Fig. 6 VIP values of OPLS — DA of Dayuanyin

BT R M G R R AT o

K % B - ] —HEAE i (G5 o S Il &, %
2. 230N Jy ik A A S U 4 2. 1 R ik SRR
LRI E 6 K, i T AR, JF TR S i A R LR 2,
KU EHEHE R AF .

Fe o PRI - ] — A (G5 o S i i, 4%
2. 230F Iy vk i s, 40 57 0,2,6,8, 12,18,
24 h 4% 2. 130T A5 SRR DN 2 10 SR TE AR, JF
TR AR 2, R R e R AT

MR U] —HERE S (R S Il i, %
2200 F AT E A R S A R 6 1 F 2. 1 T
TEAAEEREI E i SR TR AR IR S R A R LR 2,
K HREEERL .

A [l es - ] —HERE i (4 5 R S1) , 2504 03
2, 3 50%,100%,150% A ELBITIIAKTRE S, 45 340y, 1
2. 230N A A AR e 2. 10T A SR A R
W, THA AR 2 5 W36 2, SR Ve B R A

R2 AHEFERER

Tab.2 Results of the methodological investigation

A . S E RSD(%) Ao EDEGR IR (% ,n =9)
R B3 5 A2 R = ko - .

(pg/mL) WEERE  TAMRAR  RERRE FHekd RSD

=R Y=15861X -252.05 0.999 3 4.18~83.58 0.13 1.01 0.22 96. 63 1.62
GEES Y=3979.7X-5563.6  0.9995  10.22~204.46 0.22 0. 89 0.51 99.71 1.48
R Y=6171.5X - 642.92 0.999 2 1.19~23.75 0.19 2.03 0.61 102.23 1.22
WA Y=5195.9X+3774 0.9993  50.48~1009. 64 0.12 0.84 0.14 96. 52 0.76
BEE Y=9120.3X-1593.4  0.9993 2.19~43.86 0.93 1.51 1.42 95.33 1.04
EET S Y=2613.3X-187.53 0.999 3 2.96~59. 26 0.21 0.62 0.23 98.33 1.64
o B AN By Y=8856. 1X-110.3 0.999 3 0.26~5.30 0.31 1.73 0.61 97. 11 1.71
JBANBY Y=8599.2X+9.6135  0.9993 0.76~15.25 0.23 1.84 0.23 95.52 1. 81
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2.6.2 HaeENE

I8 LR il (45 S1 - S18) 453 it , 4% 2. 2T |
Ty A A i A, 4 2. 1 TR 3% A R HERE I 2
ISRIE AR, IF RS i AR AR 3.

F3 18HtERPIERER S EENELS R (ng/mL)
Tab.3 Results of the content determination of index components

in 18 batches of samples(pwg / mL)

%% ERF NHF HEF ARF A%F HERE PEAR BAB

S 27.60 79.25 8.66 405.13 11.56  22.26 1.06 2.82
S2 2185 93.14 5.90 259.46 4.93  14.40 0.83 2.24
S3 15,25 101.62 11.13 428.45 8.42 23.19 1.74 3.01
S4 2378 92.84 11.01 400.20 7.92  36.04 2.65 2.98
S5 2358 91.84 9.27 371.72 4.02 16.11 2.37 3.51
S6 13.54 85.45 9.71 411.28 19.56  30.01 2.09 2.48
ST 17,62 51.76  6.50 341.87 8.51 11.9%4 0.46 2.73
S8 19.50 75.64 5.37 357.81 5.37 1377 1.19 2,23
SO 19.86 83.58 12.86 343.63 7.6 17.00 1.18 3.48
SI0 18.01  80.88 9.25 426.45 4.94 14.63 2.23 3.15
SIT 26,27  86.49 9.12 427.00 9.40 22.46 0.59 3.25
S1215.50 73.44  9.58 400.36 8.21  28.67 2.56 3.16
SI13 31,65 63.51 12.29 335.11 10.99  26.30 2.27 3.23
Sl4 22,87 82.65 6.59 411.36 7.96 14.33 2.34 3.09
SIS 12,46 88.13 18.46 479.30 4.32  29.66 1.18 4.91
S16 23.78  93.23  6.49 408.67 9.62 14.10 4.03 5.69
SI727.94 90.86 6.35 442.53 7.17 14.97 0. 86 2.81
SI8 26,57 98.62 11.15 462.73 5.35 19.66 1.34 1.92

3 Tt
3.1 EYEHES T

A S e o O REE O S A T IR RO
K UPLC Y5 X H S HEAT 40 HT , I ik 2 B S e R 3k
B % dE M e v B B R BT T 18t
IR JEARARE i (7 UPLC & inds 2 B3, e br i 30
U XA WA T T RIS, 30 A AT IR AR
A JEEAN RS NRE AT RS CH R TR EG M T 2
{5 SC RS AL 73 A 45 5 B/, 18 L 38 JFUARRE &
FEAZ AT S5 T 148 SO TS AR AL EE 47, AR R0 S 1
70.988 ~0.999, FKHZAL T T ARy AT
3.2 {EEIRA S

ZEA TR BRI HCA PCA 255 18 43K JFARAE i 43
328 S5 A AT, AR TRIHE R S IR ) 22 AN K,
FE W TR A 07 o AR N [F] S 8O A
TE—E 25 8N IK K UPLC K g 84 fa i i, Jf:
HEAT T & e, A5 RS AT AT CH R R
VAR CH R RE AN JE AN 1 i AN [
HEVRHFE S [ AFAE — 0 22 5%, 520 AR 7 077 b S b TR
ANIEIAE S 454 OPLS - DA, LL VIPEAE I iPHIbR i, ik
J5 T B 5 SRR Y A8 T R R R K, R B AR TR O
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BRI T R B0 R el s S0 R AR SR
3.3 TJ5iEvEM
AHIFFE 18 b8 T AR it 9 48 S0 &1 i AR DL /=

TG4 TR AS TR 8 ) 1 45 oy & AR e 25 5, O

M PR 25 22 p 7= b VR s i A A SR R 2R A T A

SUEE S G2 RSN Z 4845 . 2 4R AT 50T,

FIE 4 THT Ml S B 3K AR A R A o i, A AT R R R R AR

J5 50 B T A R0 i P AR 2

5% 3 Hk
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