e S A NE S S VAN e ey DN E 2 il e elllel

ERA HEFCLIEEEZEYLR OFULIERLE KOS HIEAAFGER,ET
530200;2.) WERT HH AU FEAFLEALHE, BT 530200;3.) BEGHEER Kk, &
530200)

hESES R284.1 XHERFRERS A XEHS  1001-0408(2022)04-0439-08
DOI  10.6039/j.issn.1001-0408.2022.04.10

M E HWAIHSFI RGP EFRTNFHEFIN, FMELPIFRIGEE. Ak RASRRMEE
(HPLC)‘/‘% VAE T ASR, R 25 &% 38 50 B A0 P £ 42 (2012 88) Y224 10%@&%&% HPLC 3§ £ B 3 5 347 4840
JEARM ;83T L5 A3 IR SR AT VU AT, B E Ak R A SPSS 21.0 3 AR B AT IR K 57, £ A SIMCA 14.1 #4347 £ R 57 L i
A D ZJ-FI R T A K B E R (VIPEL > 1 4 AR 5 i 3 v 28 B R 2 09 47 & % sk A HPLC ) 5 A ik
PRI EAE A B WA A F . ER 103 AT BRI 22 N A FBLE 4 0.962~0.997 5 R 35 IA 5 AN AE 5
B ARRTFERQFE) EAF(95%) FT(15%) FHad(135%) LEBQ0FT%), RESHERE R, 10 2R
BTR A 3% ,S1.83~S4 % A —%£,85~S6,S9F A —%£,82.ST~S8.SI0FA—£; LRSI ER BT, A BELRILA
0.951, FAM AL /) B4k A 0723, » RS RERESMAERAA -, EXBRADZR-FANSAE>ELERELE R ESIERLELR
— 3, VIPAL> 1 6 AR A T 5% 11 5% (5 T) 17 5% 13 5% (E4dad) 3 59% 8 5% 6 5% 16 5%, %474 )k
AL B 0 B R B R A4 TS B 5 5 0.012 6~1.225 0,0.010 8~1.052 5.0.020 0~1.562 5 mg/mL(R*¥ 4 0.999 9) , #%
B ABEM(24h)  FE X RSD 3 N T 3%, T3 AR w451 4 99.48% (RSD=2.67% ,n=9) .98.57% (RSD=1.77%,
n=9).100.84% (RSD=2.49% ,n=9) , &% % % 4 1.221 0~7.011 6.2.251 1~4.462 9.1.252 4~3.328 7 mg/g. LEit M= A
WA T M E T A SR WAR, S AT F oA, TR TR A E B R 4R A,
KEBIR e FEUE,; HRURM G R IR AIE RESI RSO BRI R E-FI A oM A E T

Establishment of fingerprint, chemometric analysis and multi-component content determination of Zhuang
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ABSTRACT OBJECTIVE To establish the fingerprint of Zhuang medicine Jinmu granules and carry out chemometric analysis,
and determine the contents of three components. METHODS High performance liquid chromatography (HPLC) method was
adopted. Using rutin as the reference, HPLC fingerprints of 10 batches of Jinmu granules were drawn and similarity evaluation was
performed by Similarity Evaluation of Chromatographic Fingerprint of Traditional Chinese Medicine (2012 edition) ; the common
peak was determined by comparing with mixed control; SPSS 21.0 software was used for cluster analysis, and SIMCA 14.1
software was used for principal component analysis and orthogonal partial least squares-discriminant analysis. The differential
components affecting the quality of Jinmu granules were screened by taking the variable importance in projection (VIP) value >1
as the standard; the HPLC method was used to determine the contents of astilbin, polydatin and berberine hydrochloride in Jinmu
granules. RESULTS There were 22 common peaks in 10 batches of Jinmu granules, and the similarities were 0.962-0.997; five
common peaks were identified, namely gallic acid (peak 2), polydatin (peak 9), rutin (peak 11), astilbin (peak 13) and
kaempferol (peak 20). The results of cluster analysis showed that 10 batches of Jinmu granules could be clustered into 3

categories: S1 and S3-S4 were grouped into one category; S5-S6 and S9 were grouped into one category; S2, S7-S8 and S10 were

— grouped into one category. The results of principal component
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ter analysis. The common peaks with VIP value >1 in the order were peak 7>peak 11 (rutin) >peak 17>peak 13 (astilbin) >

peak 3>peak 8>peak 6>peak 16 respectively. The linear ranges of astilbin, polydatin and berberine hydrochloride were 0.012 6-
1.225 0, 0.010 8-1.052 5 and 0.020 0-1.562 5 mg/mL, respectively (all R *=0.999 9). RSDs of precision, stability (24 h) and
repeatability tests were all less than 3%. The average recoveries were 99.48% (RSD=2.67%, n=9), 98.57% (RSD=1.77%, n=
9) and 100.84% (RSD=2.49%, n=9). The contents were 1.221 0-7.011 6, 2.251 1-4.462 9, 1.252 4-3.328 7 mg/g, respectively.
CONCLUSIONS Established fingerprint and the method of content determination are accurate, stable and simple. Combined with

chemometric analysis, it can be used for the quality control and evaluation of Zhuang medicine Jinmu granules.
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“2.5. 47T A S A UERRIN E | 0 SR TR R H MR
TR SR, 45K, JRAUH T 0 & A RSD
SN 2.34% \2.44% (n="6) , R Tk EE M R I,
2.5.10  JAERNSCRAEE  HCE R0 R Y A BESURE (Ga
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583 L g NEEFRE AL M B IMALS HL— X B
T, $2.5.27 R Jr ik A Ha s A T, R 2.5.47
TG o3 25 A A I 5 1 3% 06 1 AR 1A A [l i
R, GRS,

R3 ERNEFERSBMENKRRAEER(n=9)

e P CE AR TR/ MRERMRER  FEMEERIE, RSD/
g mg mg mg % % %
JEHTF 09984 31467 21873 53049 9867 9857 L7
10007 31539 21873 53812 10183
10102 31838 21873 53544 99.24
10056 31693 39206 69164 95.57
09997 31508 39206 69389 96.62
10015 31564 39206  7.0371 9898
10020 31580 56951 87584 9834
09992 31492 56951 87904 99.05
10103 31842 56951 88146 9886
KT 09984 56479 29736 8545 96.73 99.48 267
10007 56610 29736 86267 99.74
10102 57147 29736 85454 95.19
10056 56887 56995 112301 9.3
09997 56553 56995 113447 99.82
10015 56655 56995 113363 99.50
10020 56683 84253 142758 10216
09992 56525 84253 142444 10198
10103 57153 84253 143884 10294

2511 AR S EIE B0 b4 B FURFE &, %
“2.5.27 N iR A R SRR, PR 2.5.47 00 T @
A UEREIN E 10 S T RO H AR T SRR
FERE A TATINE 3K, BOEME . 25 R B, 10 #HLAE &
W BT LV BT AT B B il ol 2.251 1~4.462 9,
1.221 0~7.011 6 mg/g, -3 543 51 3.022 7.2.958 9
mg/g. iR ILEK 4,

x4 £BFHNAERT EFOTNSENELER

(n=3,mg/g)
45 IR EAE || %5 IR AT
N 44629 70116 S6 27839 28395
S2 35311 45954 7 25408 12933
S3 33878 51247 S8 27570 1.2893
54 28814 22762 | %9 242438 13109
55 32062 2666 || s10 2511 12210

2.6 SEFRHEE/NERNSENE

2.6.1 XPHESL SR HIAE  BERER/NBEGHOOT BE i e
KGR, A 60 % & B I AR RS, Tl ki /N BE ik
JF R 24 0.050 0 mg/mL 4T B S

2.6.2 MM AEIA  [FU2.1.2700,

2.6.3  [FIPEXT RSG5 Fe 4 B BUR T 48 T2
B R B SR , P45 2.6.27 I 5 1k 45 B P o)
HEVS R

2.6.4 3% Ll Agilent ZORBAX Cis(250 mmx4.6
mm, 5 pm) A EFERE, L ZE-0.3 % B BR A (4F 100 mL
WERRVA W I A B SR R EM 0.08 g) (50:50, V/V) Hy
UL AR 5 A 1 mL/min; A 30 °C 5 K5I Kl
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345 nm; #EFER 10 pL.

2.6.5 TR BRI RS A
B X6 HE W, 422 2.6.47 T T 0 3% A5 (R AR 5, e 5%
g, FEILIE 10, F T 10 AT, Fh R /N B g (0 ik i 5
AHER TSI 43 2 FE I KT 1.5, e HREK T 4 000, [
PEXTRETC TR

20,503 j\
0

I T T T T T T T

0 2 4 6 8 10 12 14

t/min

AR ISR
1
0.50
= PAY 20 A

0t T T T T T T T
0 2 4 6 8 10 12 14

t/min

B AR (45 S3)

C.ﬁ}%ﬁ/r‘ﬁﬂé/glﬁl‘rrl@ffﬁﬁiﬁ?&
RN YN
B 10 HE/NEERITRAAR A EER PR
AR HPLC B
2.6.6 ZRMECRFLE  HCERER /N BEN Il A,
60% £ T His % il B S5 4t V4 J3E 43 51 R 0.020 0,0.050 0,
0.125 0.0.312 5.0.781 2.1.562 5 mg/mL [ R 5 T4
VST, F122.6.47 00 O3 AR RE I 2 e I IR, DA
FEIN A3 A o B R B (X)) SR A b W TRIRR (Y) S Ak b
PEF TR N, A5 R R/ NBERR [ A 5 FE hy Y=4.349 1%
10'X—218 508.214 8(R*=0.999 9) , F&HHELTR/NBEGRUKG I
IR B IR PETE B4 0.020 0~1.562 5 mg/mL.,
2.6.7 FEHEIRE O BC2.6.17 T T XF A E R TR
“2.6.47 T T o3k SR SRR E 6 YK, 0 S T
AR BN, EhIR /NEEGR I T FR A RSD 28 0.26 % (n=6) ,
el o i Y O
2.6.8 FaEMIRE  HUC2.6.27 0 T M A W (S
S3), Al FE W P E 0.4.8,12,16,20,24 h i} %
“2.6.47 T T A SR IEREDE e ST AR . 25
7R, ER R /INBEDR I T AL RSD H 0.12% (n=17) , e B it
WA S0 R iE 24 h NARRUEME RAT.
269 BEEMWRE WERER (45 S3)2y2g,3t6
0y RS BERRAE , $22.6.27 T 7 il 8 Al S VL, -4
“2.6.47 T (AL A AR E 0 S TR R R A MR
TR S . SRR, SRR /NBERR 1 8 Bl
1.645 8 mg/g, RSD K 2.63% (n=6) , % B Jy ¥k & 42 1
R4t
2.6.10 AR EDICRIREE  BUE S0 F 2 10 4 BEORL (G
5831 g KEPRE , Ly KR INA2.6.17 IR Xt
HECSR VAW, 4% 2.6.27 TR vk il 45 i ah VS R, AR
“2.6.47 100N (g A EEREIN RE , T SR 0 T AR TR IR
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Bl S55RIEES.

®5 BBE/NERAMFEEYRLELER(n=9)
HiE/g  EAE/mg MAR/mg W& E/mg MEME/%  FEMERTE/ % RSD/%

1.0009 1.6473 0.8953 25480 100.61 100.84 249
10114 1.664 6 0.8953 257119 102.02
1.008 2 1.6593 0.8953 25831 103.19
0998 6 1.643 5 1.694 1 33995 103.65
1.016 5 16730 1.694 1 34124 102.67
1.006 3 1.6562 1.694 1 33581 100.46
0998 1 16427 21486 3.6939 9547
10116 1.6649 21486 37948 99.13

09995 1.6450 21486 38010 100.34

2.6.11 FEAEREIE B0 # 4 BP0k, $%42.6.27 15
TOrE A PR S T, PR 2.6.47 0T S AR
WSE O SR T R MR I PSRt i . R
FRIE 3UR BOFHME . 255K Bon, LOHERR S, R8N
B 11 27 H 43 Bk 1,324 3. 1.840 8., 1.644 2.2.642 4,
3.089 7.3.328 7.1.355 1,1.843 6.3.317 8.1.252 4 mg/g, °F-
B4 2.163 9 mg/g.
3 iTig
3.1 #HikRFHE5aiEEGMmL

AR Fi A TS B 25 SR B R, 7R A AT
iF, A RE R BORE R R 1 g, A 60% £ % 50 mL , FITA5AE i
HREIN B0 ) B L B AR . R RIS AR e, AE
FOREIORE S SRR T 1A%, 853 R |, ke dh
FRI o0 B4 B B RGO o RIS, AN T2 i 03 A8 %o 4
SRS AT SRR R UEFT T R s 2 -K L -
WERR VA . BE-/K - BRIV TR 5 . 25 AR R B, M LU
FH S g A LR B 2% €535 0648 43 8 2 AN A2 L o 0 Bk 1] A
B 5 X4 LUK R 7K AH IS, A €6 i P 0 3 £ B b (e
822 5 LA ZE-0.3 % WEFR VA W R sh AHIS , A 6 % 1]
M ETEE BT, G R B ) rh HEE Moy g B
PIRAT o B A PR 2 AR A 3 VS T 190~
600 nm A FE R HEFT T P4, 255 R BAE,
VSR T 265,291,306 345 nm K b YA # K IRIk .
b, 78 TS50 B, AN TR 43 B bR KR ) g 1
HEAT T A, 45 9 B L 7E 265 nmie KT, (a3 8] P g £,
TEAE R 78 345 nm KT, £ (I o) B B 25 1
306 nm K, {3 (K] i Rk K A TA% 5 T 7E 291 nm I
KT, & ik gy B B BT, 055 B W HARREEAL
o LREHIR, A R SRR 2. 147U Ak A
32 IBYEESHFITEFNH

T oS S5 WoR |, 10 414 B B0k AR 5L 3 22 4
A KT 0960, AN T 5 IHAIE, 43
BT (250 R (950E) T (1%
W) JEBIATF (135105 (LA (20 50 ) . R Hres
TR, 10 RS T S8 O 328, Hirp S1.83~S4 Ry —
%,85~86 .89 B h—2,82 S7T~S8.S10 R H—2%; &

HHEEZG 2022455 33 B4 4

B AT A IS fe /N e -H I e e 45 R Ak
R A R IA 155 VIPE > 1 py A IR
T 11 BT 17 Bt 13 S0 (VT 3

S 85I 65 U% 165U, R IX 8 AN AT WA L K,

3] BE R AN A B URE 5T 1 22 5 B A3, AT AR A P4

J bR S

3.3 e TIEESEENELE RS

AWEFEAR BT R A NIRRT B4R

FrRaay , HA S PR e Y™, T 2R Y7L

Y RALCH R PR AR R Y, P TR AR AR

TR A RMER s BRI /N A BT 40 P A

a5, AT IR T 18R A 58 L B2 RR A B, PRt

AT BRI 3PP LA S R BURL A FE bR B A3 T i

e 255 WoR , 10 # A BERUR b, Y5 0T 1 L Bkl 3

TR/ INEET B 20 1 1.221 0~7.011 6.2.251 1~4.462 9.,

1.252 4~3.328 7 mg/g. AL F R e g R H 2R,

L5 PR AT BB 5 4 L YR 24 B 1 SR MRS T | b A AN ]

EP

25 LRTIR , P de SC A R T v AR
€ RS, g AR AR AT AT T2 G R RORL 1Y

FiE AN

S 3k
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