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Polygalae Radix). Methods Kromasil 100-5-C1g (250 mm x 4.6 mm, 5 pm) column was used as stationary phase and acetonitrile-0.2%
phosphoric acid aqueous solution was used as mobile phase for gradient elution, the flow rate was 1.0 mL/min and the detection wavelength
was 318 nm. The fingerprints of 16 batches of Honey-stir-baked Polygalae Radix were established, the common peaks were determined, and
the similarity analysis was carried out combined with stoichiometric analysis. The content of polygalaxanthone 111, 3,6’-disinapoyl sucrose,
tenuifolin, polygalacic acid and senegenin were determined simultaneously by Waters Xbridge Shiled RP C18. Results In the fingerprint
study, 27 common peaks of Honey-stir-baked Polygalae Radix were demarcated and eight components were identified by reference and
HPLC-Q-TOF-MS, which were sibiricose Ab, sibiricose A6, polygalaxanthone IX, polygalaxanthone IlI, 3,6'-disinapoyl sucrose,
tenuifolin, polygalacic acid and senegenin, respectively. The 16 batches of Honey-stir-baked Polygalae Radix were divided into three
categories by cluster analysis. According to the principal component analysis, the principal components 1—3 were the main factors affecting
the quality evaluation of the samples. The mass fractions of polygalaxanthone 111, 3,6-disinapoyl sucrose, tenuifolin, polygalacic acid and
senegenin in multi-components determination were 0.027%—0.068%, 0.074%—0.798%, 1.1%—1.4%, 0.15%—0.36%, 0.15—0.37%,
respectively. The method was verified, the linear relationship was good (r > 0.999 6). The average recovery was 97.15%—100.9%.
Conclusion The established HPLC fingerprints and multi-components determination method are accurate, efficient and characteristic, which
can provide reference for the quality control and clinical application of Honey-stir-baked Polygalae Radix.

Key words: Honey-stir-baked Polygalae Radix; fingerprints; polygalaxanthone Il1; 3,6'-disinapoyl sucrose; tenuifolin; polygalacic

acid; senegenin; quality evaluation; cluster heat map; principal component analysis
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mmX4.6 mm, 5um); LLZME (A) -0. 2% ERIA TR
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Table 1 Information of Honey-stir-baked Polygalae Radix

%hi's it e AT HEFE AT B
s1 BZ2020001 Bevh eI R A 2 IR A &
S2 BZ2020002 Bevh e R A 2 IR A &
S3 BZ2020003 Bepd N TR 2 TR A F] i &
S4 BZ2020004 Bepd N TR 2 TR A F] i &
S5 BZ2020005 Bepd N TR 2 TR A F] i &
S6 BZ2020006 Bevh eI R A 2 IR A &
Y BZ2020007 Bevh e R R A 2 IR A &
S8 BZ2020008 Bevh eI LRI R 2 PR A F &
S9 BZ2020009 Bepd N G 2 TR A F] &
S10 BZ2020010 Bevt e R T 2 TR A F] i
S11 AG2020011 v b ZE 1T I A PR A F G iz
S12 AG2020012 g bz E 2 E T SR 2 B A PR A 7] Gpit iz &
S13 AG2020013 g bz E ZE TR ARAF 7t &
S14 JC2020014 I Ly 2R Sk Je gt AL 2 A IR A BT
S15 JC2020015 i IR o 0 24 A PR A 7] i
S16 JC2020016 530k IR o 0 24 A PR A 7] 37t i

57~70 min, 40%~43% A; 70~71 min, 43%~11% A;
71~80 min, 11% A); KK A 318 nm; ERREER
¥z 3,6- —FF IR R T FAMICT 5000,

2.1.2 PRSI AIE S R ARE 3,6- v 1
Tk S R B L PEAE R Gz M ABL T AR R T iz R A
A6 X FoEE, N 70%H EEHI RS 0.2 mg/mL
3,6- " F TR AERE . 0.05 mg/mL P8 AR A I &
B% A5, 0.05 mg/mL P8Rz EHE A6 HIVR A X
HER

2.1.3 HHASIERPIE & BRSO RGE =55
2119, H%ME, BRLEMEIEY, BEMA 70%
HEE 25 mL, FREE, M#ER 1.5 h, 54,
FrRE i, H 70%H BN R T E, R, U
o, HRERUEM, RRAS.

2.1.4 FREEERE DL 8 Skl (3,6-JF T L
FLRERE MR R RAE A E RS, BETE
S16 SHEMh, 4 “2.1.37 TN 7 vk &l i i,
i “2.1.17 WEREZRAMESERE 6 I, THEAZEIS
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h RN G ECY SR EE) PIABUE KT 0.90.
216 EEMRK B S16 SFEHTATHIE 6 4t
VA, HOEHEATIGE , THEARR) 27 N LE 1A
X OR B IS TR A AH X U T AR B RSD 33/NT- 2.0%, 6
CREEMFRSCEIE (DLEE 1 il i IS VR AR 1) £
i E 2 RIS AR 5K T 0.90.
2.1.7 FROEER ST B 16 REE T RN, %
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S1 5 EiEE NS EEE, £ AR IEE HshILEL LA
r A E ISR B 0.5 min) A= st B B3, 45 1
W 1.

JLhRE 27 A LA (0, AR R ZH Ai7 s
I o R, 45 & X% fR B R A AT HPLC-Q-
TOF-MS, f&5iA 8 ANEsr, 43 A PEAR I I A
A5 (g 1), PHARIEZENE A6 (1§ 2), i ENhEE
IX (g 3), zmENE N (& 4), 3,6-—7F TRk
JERE (I 8), g & B, mER. EEEH .
LG R 2. g5 EoR, 16 #tE L 55
TSRS FIARUE B S13 4h KT 0.94, KX
W R Bz B R B S13 AMEEE B — BT,
= HERRE .
2.1.8 FEMEST K m R Ik SCRES R
1] 318 nm % K AIA %5 3 A\ Chem Pattern 3 f4(Jk
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Fig.1 HPLC superimposed fingerprints Honey-stir-baked Polygalae Radix (S1—S16) and its reference fingerprint (R)

=2 HEESHER
Table 2 Results of similarity

%5 HHABLEE ELhe) HHABLEE
st 0.982 S9 0.982
s2 0.985 s10 0.981
s3 0.987 s11 0.972
s4 0.981 s12 0.973
S5 0.984 s13 0.658
6 0.945 S14 0.976
s7 0.976 s15 0.979
S8 0.987 s16 0.983
RHEBARAT D), XFE i 0 T R AT bR B AL AL

& U IECR ], FEHEAT 99% 75 ZE AR 4 4k
BRI B INERE, @ ARG T R EAE
grHr. DL 20 AEERE N 3 28, S11 A1 S13 (A
bz E W) BA—I, S6 CEEMT) BA
—2, HABAN K. BIERE, RRZGHMTZT

S10 S8 S9 S7 S4 S5 S2

FERRBAEE—E 227, U INEM 137 IR i
REEBSES . PRIFRHEEEAT R, El 1,
2 FHRN—HK, HREM RN

2.1.9 FER 4T (principal component analysis, PCA)
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[P DR N 90.98%, R4 THIFRAE BHz8 HEAE i (FIHRFIE
BE. HrhEsr RRR T 20K 3. 1 E
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2y 2 FEARF OB 23, 24, 21, 26, 14 KGR,
FRGr 3 FEMRFRONEE 22, 11, 15 UIkE. %
B AL ZR B O RE T b B, b FERE S A
NESH. YLBHANRIZ M i ) 2 5 n] LLsE RSB E
22 TR XA S IR T B 2 e hn B 0% 8
(3,6-FF FItEERERE ). 16, 23, 24,

SRR
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Fig. 2 Results of clustering heat map analysis
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Fig. 3 Results of PCA and load analysis of samples

R3 ERDERMBERE

Table 3 Cumulative explanatory variance of principal

components

kg PC1 PC2 PC3
1 0.17 0.32 0.35
2 0.75 0.83 0.91
3 0.42 0.63 0.64
4 0.80 0.81 0.81
5 0.31 0.31 0.33
6 0.16 0.20 0.20
7 0.24 0.59 0.76
8 1.00 1.00 1.00
9 0.85 0.88 0.88
10 0.17 0.41 0.41
11 0.28 0.60 0.80
12 0.79 0.79 0.80
13 0.59 0.64 0.71
14 0.08 0.72 0.80
15 0.01 0.55 0.74
16 0.06 0.61 0.74
17 0.59 0.74 0.81
18 0.58 0.6 0.69
19 0.85 0.85 0.85
20 0.60 0.61 0.73
21 0.15 0.85 0.88
22 0.13 0.13 0.84
23 0.02 0.81 0.85
24 0.00 0.76 0.81
25 0.64 0.67 0.70
26 0.12 0.76 0.88
27 0.38 0.38 0.40

22 HIBFREENE

221 HEASER S L B “2.1.37 TR R
fn TRV S 3z TR 1S 3,67 % TR S g
PR HE I A, ] (R EZ58) 2020 A
I8 G U B v ) % D e A iz A R
PSR B, RS EE “2.1.37 TR K5
W 15 mL T2 KL, Z&+ 5 A 10 mL 10%
HCI V4 i LIS ¥ 3% i 7 4% [ R 8 6L o 3 7K 08 el it
60 min, AH B ERIE, IR B EATTE A
HEA e A4 10 mL &, #2257 B4
Wil C, ATeindig. mEetn,

222 RANIERIEHRIES R AP EUE
HNIER 1 3,6-—FFFBEERERE, girmE e, &
HR. mEEHOTRSER, BT 10 mL &R,
0 709% HEE IR 0.213 6. 0.875 6. 1.220 8.0.687 2.
0.620 0 mg/mL [R5 HE i it 45V o R 5 IR Bk %) R
TR 05 mL, BT 2 mL &, N 70%
B 0.053 4. 0.218 9. 0.305 2. 0.171 8. 0.155 0 mg/mL
(R A X0 ot Vo

223 foilsft 3k Waters Xbridge Shiled RP Cig
(250 mm X 4.6 mm, 5 um) (L igEFE; L2 (A)-0.05%
BERR/KIEIR (B) AiishAl, #HEEMEN (0~5 min,
18% A; 5~20 min, 18%~22% A; 20~50min, 22%~
40% A; 50~70 min, 40%~60% A); Kl Ky 210
nm; FREERER 3,6'- FF TR I T RAMIK
+5000. taiEpE] WL 4.

224 BMERFRFH FHEWIL “2.2.37 TUF X
M %47 0.05. 0.1, 0.2. 0.4. 0.8. 1.6, 2.0mL,
A ET 2 mL BT, 0 70% IR R R B
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Fig. 4 HPLC of sample solutions (A, B and C) and mixed
reference substances solution (D)

JoR B P T R S VAT, 4% “2.2.17 TRt g
HERENE , 1SRV AR, 435 DA & o3 T AR (YD
SRR (OO0 BHTERMERIEA 4T, 4558 W3R 4.
225 FEHEHE R “2.2.17 TRREAXE LS
W, ESERE 6 Yk, MR ENIE 1. 3,6- 5% F
PR . gl BT, EER. zH etk
AR RSD 43734 0.67%-. 1.08%. 0.51%. 0.98%.
1.56%, KA HE RIF.

226 HEEMWHER IWEEZE (S16) Ex, &
“2.2.27B75 57 WAAT B 6 4 2 A A I TR
A. B. C, MEIFENE, TS B =54,
g R EMIER 1 3,6/- 3% F RS ERE . gz &
B mAER. i E R R 5 AN
0.34%. 0.37%. 2.0%. 0.057%. 0.679%, F: RSD
43914 0.28%. 1.05%. 0.98%. 1.17%. 1.53%.
227 RoEMFELE  ouallEzE (S16) [ 14

R4 SMERROMEMRRERER

Table 4 Result of linear-regression analysis of five constituents

D% EVEpyE r LBV (Lg ML)
3ze ML 11 Y=1553 039.06 X+37 150.12 0.999 6 5.34~213.6
3,6"- T TR AR A Y=2 420 368.23 X+ 288 282.42 0.999 6 21.89~875.6
Al iz 7 R Y=304 053.70 X+6 167.75 0.999 9 30.52~1220.8
R Y=468 44 X—10 230 0.999 9 17.18~687.2
mEBE G Y=74 480 X+331.2 1.000 0 15.5~620.0

P 1. 20 3, Tl )5 0. 3. 6. 9. 12,
18, 24 h fRyFEHFENE, 4550 5 Fheabs o I THAR
) RSD 43 %>} 0.75%-0.65%-1.72%.1.09%- 1.26%,
e Iz B A R TRTE 24 h INFRUE .

2.2.8  MFEFENSCRGREE R R o R
21059, MERE, 2 BINNLERES Aoz EE
I\ 3,6'-ZFF FRESE R, gt & 2. R,
wERF U EMEIR RS, % “2.2.17 0T
AHIEHHRNIBI AL B. C, % PAT 617, %4222
TN S5 AR, T BT AR RSP AR [
o eENIEE 1, 3,6-FF FRLIE RN i i
. mER. S I HE IR EICR 250
99.03%. 100.9%. 97.15%. 98.15%. 97.68%, RSD 1&
31N 1.66%. 0.33%. 1.59%. 1.08%. 1.57%.
22.9 FEMMEENE B 16 #LREZEREM, 1%
“2.2.17 WUR il gl s AL B C, A
HEVCPAT RIS 2 4, AKEEIEREDE, A RlitE 5 A

BT B 4, AR AR 5.
3 itig

SR 24 i 732 00 5 SR 7 A 2920000 5 7 75 I
1 551, %% Thermo Hypersil GOLD Cis. Waters
symmetry Cig. Hadesil C1g-T (il ki 14, KBz
MU 111 55 AR AT (0 1 e 35 17 AE AN [RI R 7 0, 0 T
%o [RIE—35 % ] Waters Xbridge Shiled RP Cig
OIERERL VR EAT B S, KIS RO, A
AERINF I E 5 MEFRT & &, FFa Tk gk
BORSEm I 4 R HERTE, RCRAR T2 7
A SR 7T

3,6"- T 1 I 5 e W 2 X 03 A5 A il 1Y) SR RE AR
U, FRALREPPAN IS S13 AHLREIRAIS, 456 & & E
S50 3,6- T TBEAL R RACTFIME, AL
T EEENE LSR8 22N T S
i (S1~S10) TR, AR 45 R b
i, HEENEHEELHAFHEZES, UM
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Fx5 16MEBZEEHERTD 5 MERBSTHNESER (n=2)
Table 5 Content determination results of five components from 16 batches of Honey-stir-baked Polygalae Radix (n = 2)

J 5 5%
PSS S— — _ — — —
ZEEMEE 3,6"- I T EE I iz & R A mER mHEBE I
S1 0.032 0.557 2.0 0.30 0.30
S2 0.036 0.468 1.4 0.29 0.28
S3 0.031 0.548 2.0 0.28 0.28
S4 0.032 0.475 15 0.28 0.29
S5 0.033 0.571 13 0.26 0.27
S6 0.033 0.535 1.8 0.29 0.30
S7 0.029 0.492 1.9 0.26 0.27
S8 0.029 0.511 1.1 0.30 0.30
S9 0.033 0.534 1.8 0.26 0.28
S10 0.032 0.552 1.6 0.26 0.27
s11 0.058 0.362 13 0.21 0.21
S12 0.046 0.556 2.0 0.15 0.15
S13 0.027 0.074 2.1 0.35 0.37
S14 0.066 0.798 1.9 0.31 0.34
s15 0.068 0.712 2.4 0.36 0.37
S16 0.057 0.679 2.0 0.34 0.37
FEE 0.040 0.530 1.8 0.28 0.29
ABLRE 43 A1 A T R 24 1) J5i £ VP B R R U 44 55 /) [21 #5x, MvkH, FRPRED, % AT 0o £ 5 &

U, R — @ w2, 506 1 SCkRiE — 0.
AU 5 2 4 5 B E M S5 6 4 v] DU e A
DUFE SR FRPR L 22 7, BB AT . A BRI
e 370 76 T R

AR EFN BT CLRE R HRA B
FIHYE) 2012 EFRFER b, 6% A s e
FrAEREAT T2 WA . 16 bR S o Al
M. 3,6- = FF FEEAERENE . gimtiz & 28 P8
B0 54 0.04%. 0.53%. 1.8%, 45i&HTFH4E
1 80%(E A (H [E 258 ) 2020 HE R K 5B M
TG, HESTEREN “AMiETHBMTHE,
Friz BNLEE 1 A1E 4T 0.03%, & 3,6-FF T
T L e B AR 150 T 0.30%, 2 41T & B AR
bF 2.0%. 7

AW 5T g # & HPLC JR IR 1%, &k
R FRENE. EEME L FIE, HER, REL
BA BN B SR =R ST, X i B AR
HEMIRA R EZENE.

RBAR FAEH ARG EFE SR
Sk
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