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Abstract: Objective To establish a high — performance liquid chromatography (HPLC) fingerprint of Yunkeping Granules and
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evaluate the quality of the formulation. Methods The chromatographic column was a Phenomenex Luna C, column (250 mm X
4.6 mm,5 pum),the mobile phase was acetonitrile — 0. 05% trifluoroacetic acid solution (gradient elution),the flow rate was 1.0 mL / min,
the detection wavelength was 260 nm, the column temperature was 25 C,and the injection volume was 10 wL. The Similarity
Evaluation System for Traditional Chinese Medicine Chromatographic Fingerprint (2012 Version) was used to establish the HPLC
fingerprint of the formulation,the common peaks were marked,and the common components were identified. The similarity evaluation,
cluster analysis (CA) and orthogonal partial least squares — discriminant analysis (OPLS — DA) were used to evaluate the quality
of formulation. Results A total of 14 common peaks were marked in the HPLC fingerprint of 13 batches of samples, and seven
common components were identified, namely adenosine, guanosine, salvianic acid A, protocatechuic aldehyde, caffeic acid, rosmarinic
acid and glycyrrhizic acid. The similarity of 13 batches of samples was greater than 0.97;the CA showed that the samples could
be clustered into two categories;the OPLS — DA showed that the peak 12 (rosmarinic acid peak) and peak 3 might be the
differential markers affecting sample quality. Conclusion The established HPLC fingerprint is stable and repeatable, which can

provide a reference for the quality control and evaluation of Yunkeping Granules based on chemical pattern recognition analysis.

Key words: Yunkeping Granules; HPLC; fingerprint; similarity evaluation; cluster analysis; orthogonal partial least squares -

discriminant analysis; quality evaluation
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Fig.2 HPLC reference fingerprint of Yunkeping Granules
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Tab.1 Results of similarity evaluation

Bs AAME | HBE AARUE %5 A
S1 0. 995 S6 0.975 S11 0.992
S2 0.979 S7 0. 982 S12 0. 991
S3 0. 993 S8 0. 992 S13 0. 993
S4 0. 984 S9 0. 996
S5 0. 986 S10 0. 997
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Fig.1 HPLC superimposed fingerprint of 13 batches of Yunkeping Granules

78



20254FE 1 H 20 H 55 34 4855 2 1)
Vol. 34,No. 2, January 20,2025

¥ &5 ¥

China Pharmaceuticals

HR I «

Inspection and Test

FiE ) (UG 8 (WIMERR ) (06 12 GEIE IR ) (0 14(CH B R) %
W o LU A B R AR R4 T R L B DARE b HPLC 48 8]
TE 14 AT e 2 MOk R, g 1, 2,3,5,7,8,
9,10, 113k [ /%, 061,2,4,5,6,7,8,12, 13 5%
KHEME,1,2,7, 1456k AEEE AL E

i

A/ mAU
400
360 1
320
280
240
200
160 p

120 2 h 3

80 14
12
Y L
0 ..l,‘,,.,‘..‘..“,,,.’,.‘,,,,..p/min
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
E3 REVBmARSRGEEIER

Fig.3 HPLC chromatograms of mixed reference solution

12
1 N 10 11
7 8 9
JvMJ % N TEN PSR N S S

—3 B

L ~
1 4 6 7 JL
JJM&JLLA¢ N NONSRSVY W c
14
5 8 14
1| 4 67 11
Mumwwmhw&,,,ﬁ

0 10 20 30 40 50 60 70 80 90 100 110 120 130 ¢/min

A EWE B #E C EAMFE D RFA E ZTERHE
El4 SAPHTHREZEKRKES0EEEILE

A. Plantaginis Herba B. Haematitum C. Prunellae Spica D. Pinelliae

ey

Rhizoma Praeparatum E. Yunkeping Granules
Fig.4 HPLC chromatograms of Yunkeping Granules and single

decoction pieces
2.5 FEEIRE

CA: D) 85 U (MR e ) Sy 2 R 4 13 A it A
7 UG P RE X I 1 AR S A TBM SPSS Statisties 19 504, %
FH A J7 ji G IR 280 X 8] Y Ward 25 2E1 T R 2807, 45
JEULIE 5o m] AT, 2457 Wk G A 5 10 1 13 AR i T 58
J5225(83 - S9 K S1 -S2.5S10 -S13).,

OPLS — DA : &y T 547 b o3 B A S AL ) 22 57, R
FHSIMCA 14. 154X 53 5 2 25 13 HERE S 3G 16 A
XTI TR EA T OPLS — DA #5534, OPLS — DA 1343 &
DLIEL 6, BRI X | Y 40 B 1 fif B SR 46 A (R2X L R2Y) Rl
AT € F1 46 b5 (Q)MH 4354 0. 703,0. 9,0. 762, ¥k
T0. 5, 2 B T 45 5 ] Bk B2 A7 X OPLS — DA £
RIVEAT 200 YR B HAG K, 25 0 R? L Q2 MIH LR AE Y il 1 #%
#5314 0. 309( < 0. 4)Fil - 0. 573( < 0.05), irA R2Fl

BEs5 RESHHRE
Fig. 5 Dendrogram of CA
1. 228 36*to[ 2]

2 4
S12
11 - st O. o
S4 S8
0 B é:ﬁ @0 @
S3

— l 4
- 21 o
-3 - . . . . - 1.002 25%([ 1]

-4 -3 =2 -1 0 1 2 3
6 OPLS - DABHE
Fig. 6 OPLS - DA scoring plot
R*= (0.0, 0.309), Q*>=(0.0,-0.573)

_ -0
,«r’ -
- -~ 2
- 1 - OR
4
/./
[ ]

m()?

0 O.I 2 0.I4 O.I 6 O.I 8 1

E7 OPLS - DA R BRI E
Fig.7 Permutation test of OPLS — DA model

VIP(1+1+0)

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0
-0.5

-1.0 Var ]D(Primary)

@0 @7@@ %@&{\Q & $° @v&\\ & W @\&\u
E8 VIPHE
Fig. 8 VIP plot

Q> 72 3 1 s PR T d5c A 100 04 5, U6 BH Jr A 78 R+ R
AL BRGRT T AN A3 A 13 A A A 4 ) 22
(DL 7) o 2R 172 5 81 BV 52 (VIP) IO ik th BT 42
Tl S0 2 SRR AR L VIP (R X2 ] 2 5 B
R, PR UL 8 LA VIP > 1 A ARIETR o ) 12 506 (2%

AR ) F 350, AT AR D 52 0 B A S W0RE 5 A 22 S A

it 7/

79



A I -

Inspection and Test

&%

China Pharmaceuticals

20254 1 H 20 H 45 34 455 2 1)
Vol. 34,No. 2, January 20,2025

3 itig
3.1 #if@AmH&AEEREL- W

T v AN R P2 O G ), AN R 42
BUAF K B LB 10% FBE . 20% HBE . 30% HH B
40% F I L 50% F L 60% F I L 70% FP I L 80% FF I |
90% i .60% LT , A [A] 2 By 8] (5,10, 15,30 .45
60 min ) XF HEBCSCR A R0, 45 L0, 60% AR i Ak
P 30 min A (0504 1) 43 25 BE 55 000 O (BT
3.2 BIEKMGEE

BRI P58 T 20 - 0. 1% PR .25 - 0. 1% W
R .M - 0.05% =R LTR - 0.05% =R LRE
VR RS, KNG - 0. 05% =3 218 2 Ge 5E i (43
FIEEL PR, il e i) o3 125 B R TR 3K 0 o F5-2K FH DAD
K 7E 200 ~ 400 nm P A0 F N AT 2 B4, &
B 260 nm P4 Ab €0 135 ] L 2 M A1, a0 g H A
2 7 B AR ELme A o ORI 4K 6 4% 260 nm
3.3 SRIgEEFHs-10]

A R €, 3 e O A s ) 35 v, IR AR, A S0 43
B AT, AR e T BRGE h HLE S Bl N B R
EE , TS PR SR D MR AL Ak X S 6 235 SR B 5L )
PR Ry 2 i
3.4 ZRHHI7-v

ABFE ST T 2 0] 0B HPLC 5 801, AL
FE 14447, I3z FRT IR, B X HE A 7 4 1535 ()
X 14 A AT 1 BRBR 25 TR SR IR A & |, B A AR
FEN B gk sh  HR 3R A YA TR I & o 13 bR
st REDXF DA THT AR 2 S 0K, 47 25 UARE it i o3 AR EL 55
WA 25 SRR s S EIE AU R 770,97, %
HHAE A1 [ B R T A X — 35 OPLS — DA Z5 5L %01 12
50 (R R AR R AR ) R 35 e T BRI 52 MRV it T Tt 1Y 25 5
FRasiy, o] T8 Sk i 370 ) Jo e 4 1
3.5 AHEEM

ARWFTE AT AEAS 2 AL, T 56 b AR K 4 i
() 24 3 BT AR R AR R ZEFT 70 -7 A e A JE #
PABRZG IR i G I AR PR RR 22 R IEOR I, W AT fig>
H AT b 508 H 250K R, At mT e R A i 3R e R vl
A I 2 A A 8 BRI, R i B il 5 v Jg ik IH i 1Y)
I Y RN AR SRS o 5 K — 2 A R HR A
) e i I FH At vk A TR A ) B, N A2l
RO B E =TT

ARWFFEH ST ) HPLC S8 s Fooe ik My,
AR B T 2 R . 45 A A2 B Ui oA,
TR T T SRR A A T, DA TS U
SEMA 7)o 2 0 22 S bm iR W, RERR 7S 1 R A o g
HERA L, SO H MR HE R T 2%

80

2y
He
2y
He

5% Uk

(1] &7 2 Ritth, & &5 . BTFHES5FERMY L
IS ARAT [T, FE P EZE,2009,18(10):1585 - 1586.

(2] Ak . BT FREREREMA]. TRXERES,
2017,13(20):40 - 42.

[3] 3k &, 40K, % RIL,H . RARKEN HPLC 384 B %
B EAF R XA AR[T]. AR H 516 K,2023,38(3):
553 - 558.

(4] 3bzm, E 3 4505 . WFRXRAFEEPH RIS
ey B ML) ¥ ¥25,2017,48(20):4339 - 4345.
[5] M#R, il 16,5 . RHA7 UPLC 354 B A 4

=M []]. PEERSFRE,2022,42(11):1100 - 1106.

(6] £ & ,% %, I BITHFILEE HPLC 45 5 B 3%
R FREXRA )] o E,2021,41(6):
1083 - 1090.

(7] oA, 2 W I%E. 5. ATastrMeEssE#
BACFAEX R A 68 B EB R B et [)]. Fas g,
2020,18(7):1168 - 1172.

(8] 22 3=, U AR, K#ME, 5. SRME LA B E X%
S FEXBNFN LR EERTE]] FPEAH L,
2023,32(3):67 - 72.

(O] BERHEERE . THEARERESHE(—F)[M]. LT
¥ E B 25 A3 A, 2020.

[10] kML, & # . SR EFKLAEELES—N $F%
T F M A E]]. P E %k ,2024,33(5):47 - 53.
[11] 5k Fde, T 9, B2, . AT UPLC S8 B 2
FB LB FREIXPANE S Ry EETMNE[]]. FFEH,

2023,54(9):2733 - 2740.

[12] ¥4, 9%E, 7548, 5 . AT Bits UPLC - MS/MS
FEMNESS AR FGE RO REFNFR[I] PEH,
2023,54(10):3302 - 3311.

[13] S8R, 2ok b U FBR UPLC F54C B34 5 AR5
S [)]. R E,2019,28(12):1517 - 1522.

[14] 2 B4 . A TR B#EZARR D =R & - AR 97 (PLS -
DA) AT FB Az 09 L= (1], 7 B 2507 ,2022,25(10) :
1865 — 1869.

[15] F 45, 4k 9,5 UPLC 35 B3 S X m A 4
S LIRS M F R X ThRERETEAAR[I]
¥ 3245 ,2023,54(15) : 4856 — 4865.

[16] &M, 4% X, TwH, 5. BRELFT LDWRIEZL
ARG R s A ()], FE2Hk,2024,33(5):42 - 46.

[17] #5444 & %, 8 H,5% . AT HPLC S8 A #H % &
SAEME L SNFHEFOR T LR RZTIFNAR[]].
F 3525 ,2024,55(2) : 470 - 478.

(18] 7,30 4, KhZE, % . LT 29T EEAHH
B BAGRAR G R A G S AT S FHR]].
@253 ,2023,32(16) : 84 — 89.

[19] 7k 42, & PUB, A%, 5 . HFERFTALESHRME
s AT ] P E 25k ,2023,32(8):56 - 60.

ik H 1 :2024-02-20; & 11 H 151 :2024 - 11 - 09)

X/
%%



