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Study on quality evaluation of Mongolian medicine Sanzi powder:

fingerprint, chemical pattern

recognition and multi-component quantification analysis

LI Jun"?, LI Rongjie’, ZHOU Fengye’, ZHANG Qian'’, ZHANG Wei"’, ZHANG Bohan', WANG Shu’,
ZHAO Xitong', CHEN Jianping' (1. College of Pharmacy, Inner Mongolia Medical University, Hohhot 010110,
China; 2. Inner Mongolia Autonomous Region Engineering Research Center of New Pharmaceutical Screening,
Hohhot 010110, China; 3. Dept. of Pharmacy, the Affiliated Hospital of Inner Mongolia Medical University,
Hohhot 010110, China; 4. The First Clinical Medical College, Inner Mongolia Medical University, Hohhot
010110, China)

ABSTRACT OBJECTIVE To establish fingerprint, chemical pattern recognition and multi-component quantification analysis of
Sanzi powder, and evaluate its quality. METHODS HPLC method was adopted. The fingerprints of 15 batches of Sanzi powder
were established by using the Similarity Evaluation System for Chromatographic Fingerprint of Traditional Chinese Medicine (2012
edition). Cluster analysis, principal component analysis and orthogonal partial least squares-discriminant analysis were also
conducted. The variable importance in projection (VIP) value greater than 1 was used as the index to screen the differential
markers, and the contents of the differential markers were determined by the same HPLC method. RESULTS A total of 21

common peaks in the HPLC fingerprints of 15 batches of Sanzi powder were calibrated, and the similarities of them were 0.994-

AESTE [5 A AR I 4 7 H (No.82460822) s 12 134 0.999; 6 common peaks were identified, including gallic acid
D NP AR A L 0. HAES A

X [ SRR 34T H (No.2023QN08012, 2024QN08054) 5 N 52 A
X TUAE g B R 3181155 0 (N0.202201187) 5 N5 BERF R K2R
B A T3 H (No. 101322024017) 5 4 52 7l 5 Bl K 2 1 4 0 H (No.
YKD2024LH005,No.YKD2023LH062)
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(peak 3) , garminoside (peak 10) , corilagin (peak 11) ,
chebulinic acid (peak 16), ellagic acid (peak 18), crocin |
(peak 19). According to the results of cluster analysis,
principal component analysis and orthogonal partial least
squares-discriminant analysis, 15 batches of samples could be
clustered into two categories: S1, S5, S7, S9, S14 were

clustered into one category; S2-S4, S6, S8, S10-S13, S15

T2 20254857 36 B 4



were clustered into one category. VIP values of 11 differential components such as corilagin, chebulinic acid and ellagic acid were

higher than 1. Among 15 batches of samples, the contents of corilagin, chebulinic acid and ellagic acid ranged 2.667-5.152, 9.506-
13.522, 0.891-1.811 mg/g. CONCLUSIONS Established HPLC fingerprint and multi-component quantification analysis of Sanzi

powder are rapid and simple, and can be used for quality evaluation of Sanzi powder by combining with chemical pattern

recognition. Eleven components such as corilagin, chebulinic acid and ellagic acid are differential markers affecting the quality of

Sanzi powder.

KEYWORDS Sanzi powder; fingerprint; chemical pattern recognition; content determination; quality evaluation

52 = FRUET 2020 AFARCHT R 25 810) (—3) ,
BEF I B 1R 3R 2 L. T AR A,
NIBRFIE R IR, PR AMA R A 1825 6, 3t
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1 #E
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1.2 FEHBSRF

WE T WX & (HE 5 PU0918-0025, 4f i =
99.0%) . ] ¥ iz XF BE 5 (it 45 PS2273-0020, 46 fF =
98.0% ) 34 R A A R IR A BR A ] S AL 5 Ay L
P 506 BR (15 111623-200302, 46 i =98.2%) #E AL
T X BB (1645 111959-201903 , 41 BF =98.8%) . PH 2T 1k
T %FBES (HE5- 111588-202205 , 46 JiF =98.4% ) \HE T
%t HE S (A1 110749-202320, 408 =97.19%) # f h [
Tl 24 e BIEFEBE R AL 5 TR R A3 4, BRI 3 A
ali, K A Aok

AR e B NS k2 A BR T AR W (AR
FEILER D), BN BRI 224 B A 245 Bt 5 I
AR BB HAA . RAIBENIECERIER IR RIHER A
A P AR A T4 A LIRS 15 3 = T IRE L (4 5 S1~
S5, tHAFRWEK2),
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ek SRR [

fif TRERHENIET Gardenia jasminoides Ellis Fy TR fE 230501054
I 20190727
I 23022105

WF (R FRHEYIT T Terminalia chebula Retz. B THRAEAES: PR 2035
% 21108
nE 200911

JIfE BERHE )98 Melia toosendan Sicb.et Zuce. S T MRS T 20101810
DO 210602CP613
W 20210624
F2 LBMH=FEHERAEER
&5 T T JIF ®5 WT i JIsF
S 3022105 220325 0001810 || S99 2302105 220325 20210624
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2 AEEER
2.1 =FHHIELEERR
2.1.1 E3gLF
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A7 86 BE VR B (0~10 min, 15%A—20%A; 10~18 min,
20%A—35%A; 18~24 min, 35%A—40%A; 24~35
min, 40%A—60%A ; 35~39 min, 60%A—65%A ; 39~43
min, 65%A—82%A ; 43~50 min, 82%A—95%A ; 50~60
min, 95%A—15%A; 60~75 min, 15%A) ; i 3 K 1.0
mL/min; #2435 °C; &I R 254 nm AR 10
[T S

2.1.2 XA A A

W 25 B IO BE S 1% B 7R 5.26 mg P LT AE 1T 1
4.67 mg R 4.78 mg H] HLH 5T 3.13 mg HE 1 5.14
mg FEAENR 9.66 mg, 437 & F 10 mL 25 53, i H s
G, A (D13 200 W03 70 kHz) 5, 25 1R AT,
15 b 3R B4 B i e B 43 51 R 526.00, 467.00 ., 478.00,
313.00,514.00,966.00 wg/mL ) 20— X B 58 V45, T
4 ° CF A7, %

2.1.3 i i i %

B FHORE i (G SO AR B R, ik DU 1, 4%
AbT7 EEBIFR LA IR 7 By AR, Fe IR ) e R AR 2.0 g,
BT 50 mL HEIE R b, 0 5 mL B, R A (Th R
200 W, J13& 70 kHz) $£ B 40 min, ¥ #) 17 ; TR
i, DL EEAN LR L PR AT, 220,22 wm BERSE I, RIFS4E
SRS S BT A
2.1.4 TR B BFIH Yo BEVS T 1 1

BB i (G5 SO AR A R, ik DU+, 4%
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BEFR R AT R R R A A % BE S T S i
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H“2.1.37 300 AR R (G5 S1) #5421 R
S ELLIERE 6 UK, LS (S R, DL 16518 R 2 1)
(U TR ARSI, DR BA B TR v LN AR ), 1545 2 I
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1] 1Y) RSD ¥4 A 155 T 0.28% (n=6) , & W Jy 1k W A% %% JEF
[EY/S08
2.1.6 HEMHEE
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TUT I il A i VA, P 2. 1L 1 I T i A et
BT ek OISR, DL 165516 5 I, 1545 245 I A
S U 1T AR Y RSD ARG T 2.11% (n=6) , AHXH4: B It 1)
9 RSD ¥ N & T 0.29% (n=6) , ¢ W] 77 1 1 & & 1
R4t
2.1.7 RetEsg

B2, 137 A I (G S 1), 435 TR T
JCE 0.3.6.12,18 .24 h B “2.1.17 300 (8 3% S5 AR A
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HIH BTN, 4558 Won T ok T 184
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0.981, % ZH IR K T 0.5, W] OPLS-DA #5171 #y 4t
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AR AE T 00 2P, UE— 2 A0IE TR A REY . 3
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tance in projection, VIP) KT 1 AR HE , i & 75 75 it 2
ZEShREY . AR (ET) B, VIP> 1SS 114,
XoF g € T A ) Sy 11 (T FL BT ) (g 14 I 12 U 1T
W21 W 18 (REAETR ) I 13 04 15 U4 8 14 16 ([ F1iR ) .
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mL, B T 10 mL 2, DUH RS 25, il AS T it vk i hy
193.20 pg/mL (1Y XF FE S5 o3 HC2.1.27 300 T 9] F- 12
] L7 55T B —0f TRt I TR AR by ke IR PRI 5 R 3
2B —XF BT L mL, B F 5 mL A& s, DA R
R, WS L B IR A B AR . FRIER T
4 °CFRAE
2.3.3  Htla w5

W= FHORE S A RO, Je g 2137 IR Jr R A,
HBURASH 200 pL, DA B 25 2 1 mL, i€ 10 s J5 K
R 250 wL, FELAHEE AR 2 1 mL, IR EIR S, &
0.22 pm JENREVE , RIS f b FH =7 H b i A
234 LBEMEER

B2 PRI (R ) L “2.3.27 T TR A 6] HE I
“2.3.3750 NS (5 S1) , #“2.3.17 T | (i 5%
PEBEREI T iE SR i A . 2558 (- 8) W, 7EMI A% B2
I ] A2k , A 843X A5 DN B 53 AR RS I ST T4 L 7 vk &
JEME R AT,
2.35 LMXFRHHK

I3 RS AL 2.3.27 W R A BURL 5T 0] ke B
W 100,200,400,600,800, 1 000 L FIHEE AL R X 1R &)
e 50.,200,400,600,800, 1 000 wL, 4351 L B st 5 25
2 1 mL, HIA5 B — X BT RSN B IR S, 75
“2.3.17 T GG SR ST E SR TR, LA TR
A3 Tt B SR A A b (X0 T B AR AR (V) iFA 4R
PEMNA 2558 (36 3) W, &1 e HE ML N
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- 418 - China Pharmacy 2025 Vol. 36 No. 4

200 1 500 3

1000

1
1000

g >
E 100 %
S)
500
0 — 1‘ 2
0 L
T T T T T T T T T T T
0 10 20 30 40 50 0 10 20 30 40 50
#/min t/min
A ETER BLIRA R S
4000 3
2|
3000
>
E2000
S

|
Ldilol

N T O O T VO
; ! |

0 10 20 30 40 50
t/min

C. MR TR (%57 S1)
L RS 5 29T 33 BEAEIR
8 SMFURSTRIEZEFEHNHPLC
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T ¥=8999.1X—62 2993 09991 4780~478.00
i ¥=56038.7X—162899.0 09997 9.66~193.20

2.3.6 FEEEEL

HR“2.3.57 50 Au] L4 5 9] R R AL TR o i TR
354 62.60.95.60 ,38.64 wg/mL HYEA— X BE VAT, 17
“2.3.17 T ik S A SR 6 R e T A, 4
SR A BT TR AR IR U T AR 1Y RSD 431
2.17%.2.69% .1.97%(n="6) , WU EH5 % B B 4T,
2.3.7 REMHELER

HR“2.3.37 50 N AW (G5 S1) , A ilfE = I R
FE 0.2.4.8.12.24 hINH“2.3.1" 1 F {0 33% S RE Sy
Mr, e e A, 25BN A LR TR R TR
UEETET FHE RSD 43-511°K 2.54% . 2.77% . 2.23% (n=6) , F2 ]
R I N R 24 h NEREME RAF
2.3.8 HEMHL

BRI A (S5 SO AR A #%72.3.37 T F Jr ik
Tl A A VAR L AR 64y, 352317 T T (33 SRR 4y
BT, 0 SR TR AR “2.3.57 30 813 77 B 48 & 14
i SRR TR R RR ERAERR A O
439 M 4.196,9.996 . 1.376 mg/g, RSD 43 5l 4 2.37% .
2.96%.2.01%(n=6) , KWL HEE MRS
2.3.9  JINFE MRS

HRE B i = HORE i (G5 S1) 249 1.00 g, IMA
55 VAR A 24 B 45 1 AR 4306 B VAT 1 mL (43 DR 2
FRIBURT FELE 50508 B 40,31 mg 3] R R 5 97.45 mg
BEACERXT R AL 12.94 mg, B T 10 mL 2R, LI BEE
25 IR51, WS 422,337 R T iRAL ] AT 6 40y, FE
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“2.3.17T N S SR R ST , 10 SR RO TSI
MICR 2550 R ] LR 5T P RR RAE R B2
FE I 25351 4 100.319% .99.50% . 99.47% ,RSD 53l A
2.39%.2.35%.2.79%(n=6) , R J7 1L I HERL B R 4T
2.3.10 KRS EIE

B 15 ik = F 8O A (4R 5 S1~S15) & Ik R, %
“2.3.37H T ik A R A TR, T 2.3,
SRAFHERESTHT AL SR T A 2.3.57 T [0l )5 J7 2
AR & it . BERESTATINE 3, BUP I . 45
(F ) R, Mg T HABAL R, S1.85.87 .89 . S14 4L =
TR b AT R AR R B i, R
B3 S3 S I3 = FHIURE it rh & 1o B R 3 BAIR, X T
fEsE “2.2.27 00 M Ak 2R N 43 B S3 ST HIbAE i B
A EEER R
x4 DBH=EFHHERD3NFNRSHSENEER

(n=3,mg/g)

Mk BRI RiER | K MRS TR M

NI 4207 10.016 1399 9 4334 9.602 1.445
82 3313 13443 1.033 S10 3013 11.897 124
83 2.667 9.506 0.891 SlL 3433 11.761 1258
S4 3.047 12301 1.050 2 3.838 12120 1191
$5 4736 10917 1505 3 1787 10738 0.99
S6 371 1352 1115 4 5.152 11447 1811
§7 4530 9.770 1.386 5 3612 12938 1091
S8 3.557 13.055 1.335
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