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Abstract: Objective To establish a method of fingerprint analysis and determination of index compounds on commercial Polygala
tenuifolia by ultra performance liquid chromatography, and to evaluate the quality of P. tenuifolia with different commodity specification
grades. Methods UPLC was used to establish different commodity specification grade of P. tenuifolia and determine the contents of
ten indicative compounds including sibiricose As, sibiricose A, lancerin, sibiricoxanthone B, glomeratose A, 7-O-methyl mangiferin,
polygalaxanthone III, 3,6'-disinapoyl sucrose, tenuifoliside A, and tenuifoliside C, and establish comprehensive quality evaluation
function at the same time. Results The methods for fingerprint analysis and compound determination were in agreement with

methodological requirements. A total of 37 peaks were selected as the common peaks, of which 22 peaks were identified, and the similarities
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were between 0.927 and 0.971. There are differences at different degrees in the contents of ten indicative compounds. The

comprehensive quality evaluation function showed that the overall quality of Datong was better than that of Zhongtong; The overall

quality of wild P. tenuifolia was better than that of cultivated. Conclusion The validated UPLC fingerprint analysis and compound

determination methods were successfully used in the quality control of P. tenuifolia.

Key words: Polygala tenuifolia Willd.; UPLC; fingerprint analysis; content determination; quality evaluation

T E N ERHEYIZ & Polygala tenuifolia Willd.
BN E Polygala sibirica L. W TR, HA 2
A AEFERE TR ARG E A LI A
F, HHTEAERIERAONEIN, HErmighimiEm
TCREZG DL L P s it o 2, 85
B CmBRT M CIER” 3 PSR, fLg s )
ZIGLL “fR. WE. ZERoE” NER, BN
AR EZ M TR TR b, DK S o i
e, T R R TR AR TR, AT A

hEM () BENRS S H S EEN
RS R SRR B A RD), FR S B A A A
KU b 504 AL REAT PR o G T Rz 7 24
FRECERE R TR I, AFAKTT L A FERU S
G UL S A R A7 P AHABLE 35 5 vy 1081, SR iR &
B % 5 R TG 1 X 43 AN R Sk Yzt 75 24 4 Joit & 1) A0
%, K T SUERE 45 A 48 bt s & &0 55
BT, FTERE VAN I8 5 25 M A [F) RS 55 2% 1) ot AR
HO, GG AR IR AT B M AT T
Ko e WmE, RO I B (B SR 2R R o
REFRAE) U0z 35 2534 bR AR EAT 12T I F 45
TRBI, - AHI T 3k B 43 A [5) BS540 1) 3zt 35 245 44
FE i EAT T ORI 43 A S 22 48 br 1 i 4 & 2
SE , PKT BT AETT 12 25 24564 B o A 5 b i
ITANAR S YR, AN RIS 55 Z0 35 245464 1) o
B PR IR B B 2 R AR

RITRASEIIEE ST T 5 258 UPLC fra &,
FEXT 4 MHEEE 1L A9 (sibiricose As- sibiricose Ags
glomeratose A. 3,6’-disinapoyl sucrose) F1 2 MR
FAbAY) (sibiricoxanthone B+ polygalaxanthone I11)
HEATFRbRYE RO & B o AT T AR MR TR B
Frdgm 2 AnEEAEY) (lanceriny 7-O-methyl
mangiferin) H1 2 MHEREEAL G (tenuifoliside A
tenuifoliside C) (W& &M E, FHEILELM TR
U, R R o S M R G R E VR B
e, AIWRPSLIE E A M R E IR E
1 NFEE5RG
1.1 43

A = RO % RS0 (Waters A7 ACQUITY

UPLC, BHEEZTMAN. ook EE. Ashitet
@ HEEAE. TUV RIS ): Thermo Fisher U3000
R = R BB A, PC B AR SL DY THE IR
AR B3RS (32 Thermo Fisher Scientific
/~#]); Thermo Scientific™ Q Exactive™ 21 & %1/
W AT Orbitrap Jii i 4% ( Germany ); HL F K P
(BSA1248S, f#[H Sartorius /A ) ); Milli-Q #H4l/K &
4 (3£ [ Millipore 2 A ) A B IE U4
(KQ-500DV, E ik AEEAIRAT D,

1.2 RS

Xf B dh polygalaxanthone I ( it =5
MUST-14100905 ) . 3,6"-disinapoyl sucrose (it 5
MUST-13031201 ) . sibiricoxanthone B ( #it =5
MUST-16080415 ) . tenuifoliside C ( #it =
MUST-16030702 ) . sibiricose As ( it =

MUST-16080513 ) . 7-O-methyl mangiferin ( ftt 5
MUST-16081202), 3 H kR & R E YR A TR
N sibiricose As (#lt5 P2207F23346). lancerin
({5 P31D6F8404) ¥t H F iR 2E M RHE A IR
AF]; glomeratose A (15 150819160 T [ e#l
vk B K E R A Al tenuifoliside A (#Ht5
wkql15121102) T E VY )14 50 23 AR A R A A,
X R B B KT 98%; AN (faiali, Fisher
NE]D, W (fitk4al, Fisher AR, #4iK (Milli-Q
Hl#%), HEE (EP=arai).
1.3 MR

7 Hez E A L TR A E AR, 4l
PARFEHEARARA TP OREESHHAREEN
it & Polygala tenuifolia Willd. BT AR, B
A7 T 1 P8 K E AT Fe bl . 12 Bm &
MK TTRAE, o AT RS k5
FEALAE A P BENLIEEL 30 R, HFHMERLED
wEME, JFMERLER, KIEREPEAYESR
A P 378 7 29 M A S5 GAE SR L Fe B I
JE, HATHELRR G FERE (B =04cm). K
A(EZENT 03~04 c) HFR(EZENT 0.2~
0.3 cm). /MME (HANT 0.2 cm), TEZME
B 1.
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Table 1 Information for P. tenuifolia
%' e M Eitlem 55K

1 IRATELER RN i 09312032 K
2 BRNTAEE N B 1404032 K
3 ISR A Fhr 05312020
4 SHEEERTER AL B 1.031028 R
5 PeMiEEZe s BRI B4 1252034 K
6 BT R B 0624027
7 PHRTT AL PG 2 FRVAA B 1102035 K

2 ik

2.1 @iy

Phenomenex Kinetex Cig (100 mmX2.1 mm,

8
A . Z
-
1 ,,3J‘ \\,, fG\J‘ \\, .
9
2 72 8.0 9.0 9.8
4 5 7 0
316 f\

2.6 um) BiBH . WA N O (A -0.1%1 TR
IKEW (B)s PelikhfE: 0~3 min, 5%~10% A;
3~6 min, 10%~12% A; 6~ 16 min, 12%~22% A;
16~17 min, 22% A; 17~22 min, 22%~27% A;
22~25 min, 27%~32% A; 25~27 min, 32%~35%
A; 27~30 min, 35%A; 30~36 min, 35%~40%
A; 36~37 min, 40%~100% A; 37~39 min,

100%~5% A; PRFU & 0.4 mL/min; #0117 K 320
nm; FEiE 40 C; HEAEE 2 uL. 10 FREEFRTERS
FIEE R EEAR B AMIE T 6 000, 1 €03 2% 1A 0 ek
L, 5 REFEE, vTH TS &E s &
S E AT, R RO M RE S UPLC
TR 1.

25 30 35 39

1-sibiricose As 2-sibiricose Ag 3-lancerin 4-sibiricoxanthone B 5-glomeratose A 6-7-O-methyl mangiferin ~ 7-polygalaxanthone IIT

8-3,6"-disinapoyl sucrose  9-tenuifoliside A 10-tenuifoliside C

1 EEMBE (A) REZELMER (B) #Y UPLC &i%E
Fig. 1 UPLC of reference substance (A) and P. tenuifolia samples (B)

22 RULEH

BT IE N % B (ESD; #7708 IE
GBS [FIN 44 WSS 3.5 kv BRI B
241.5 mL/s; FBUATURE 69.0 mL/s; BAE R
JZ 320 C; BREKINRASIREZ 300 C; HAWIZ
i 100 A; S-Lens 77 #¥% 55; $AHETEH m/z 100~2
000; JFE 7> #3470 kHz.
2.3 FRARGE &

TROos HE o, KR REPROE 23 o B A 6
3.290 mg/mL sibiricose As. 3.825 mg/mL sibiricose
As ~ 1.003 mg/mL 9.370 mg/mL

sibiricaxanthone B. 1.099 mg/mL glomeratose A.

lancerin -

1.018 mg/mL 7-O-methyl mangiferin. 1.018 mg/mL
polygalaxanthone III. 3.836 mg/mL 3,6'-disinapoyl
sucrose . 8.160 mg/mL tenuifoliside A FI 10.510

mg/mL tenuifoliside C [ 5.— % HE it il 5 7, #5 HUI&
&, il R AR AT
24 HiXmIBEHE

PSR, FREMAR G 3 57 24502 g,
FEE, BT HERIUIY, REEL 70% FEE
W20 mL, FREFTE, EAALE 30 min (DJF 500 W,
AR 40 kHz), JHCR 2R, 1 70% RN R IR T &,
PE5Y, P8I, BXERJETE, it 0.22 pm FFLUERL, EfE.
3 BYEEHRERS S
31 AEFER
3.0 KEEERE % 247 DUFEHS 1403
SRR VAT, 7R 2,17 DR A A EE
HEFE 6 I, T 3,6'-disinapoyl sucrose 7E LT
HHIA ML, B R HIgHAECR, Mokt
3,6'-disinapoyl sucrose (9 ‘FU§) {EAZHRIE (S),
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THEE A AT UG (PR X O B B ) AR G e TR AR o AEX
TR B 18] RSD<<0.15%, AHXTUETHIFR RSD<<0.98%,
RSD ¥I7E 3% AN, FRIAIXES BIRE % R4

3.2 FREtRee % 247 TR iEHI% 3 SRR
AL I, IR A, % “2.17 TUR ek 5% f
SYRIEE 04 2. 4. 8. 12, 18. 24 h WHEEFEHT, DA
3,6'-disinapoyl sucrose {EAZMIE (S), THREEIA
WEE (%) AF R CR B BT[] FRRE o) 06 T AR o A XS R B B[]
RSD<<0.42%, FHXJUIEMHIF RSD<<1.83%, RSD ¥J7E
3%LAP, REIEEASIEIALE 24 h WARENE R 4T
313 EEMWRE % 247 TN HEPATHIE 6
B 3 SFES AR, “2.17 TRt SR adt
FEr#r, LA 3,6'-disinapoyl sucrose /E A& (S),
T A% LA UG AR G B s ) RTRR o D TR B ARG
{R BT ] RSD<<0.35%, AHXTUETHIF RSD<2.10%,
RSD ¥I7E 3% AN, FF& TR SURIE I E 22K .

9(S)
34567 ol

16
1213141517 1819 2021223 24

3.2 IEQUEERE S RABAEIFM

KT 2 i s SC IR AR ALLBE VE B R 4t
2004A Ji” BAExT 7 #2544 UPLC fiaar it
ITHHRALEE, FRE 37 MILHE, FFETIRLUEE
(B 2). 7 i E25H R SRS 50 IR SU& 1t
S, HAHBUEAKICH 0.948, 0.971. 0.966. 0.961.
0.927. 0.944. 0.943, /T 0.927~0.971.
3.3 H£FESIEXF[ENFE

A IR (S R B OR B AT, RSB SUIR
FRIEM-IP AL S P A EE R B IS ) B2 ARp AR R
BT (B3), X 37 AW 22 DMBETEEM
HEWHRIN (R 20, HrpfrgrEigd 1. 2. 3. 4. 5.
9. 11 14 51§43 5|4 %2 N sibiricose As- sibiricose Ag-
sibiricaxanthone B. glomeratose A. polygalaxanthone

Il . 3,6'-disinapoyl sucrose . tenuifoliside A .
tenuifoliside C. 22 MIATIERLIE 14 DB

262

_ 2;27?2_%9:.3,1 R

= S7
S6
S5
S4
S3
S2
S1

39

R OASTHRIBSUEE  S1~S7 434 1~7 b EZ5 M FE

R-the reference fingerprint S1—S7 were P. tenuifolia samples

2 7 HEEZHE UPLC $E 4 E %
Fig. 2 UPLC fingerprints of seven batches of P. tenuifolia

EHMOE

IR TR A TR i 1

RETERAT R E TR A

S S S~ S

t/min
1-sibiricose As 2-sibiricose As 3-sibiricoxanthone B  4-glomeratose A 5-polygalaxanthone III  9-3,6'-disinapoyl sucrose 11-tenuifoliside A

14-tenuifoliside C

3 EEGMEmRIEIEE

Fig. 3 Chromatograms of P. tenuifolia samples
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Table 2 Compounds identification of P. tenuifolia based on fingerprint analysis (negative ion mode)
G R TR e wimin — u% . H] (;’_;é m EEWAET (i) Fos
1" 1 C2H301s sibiricose As 4.088 517.1563 517.1552 193.0502, 175.039 5, 160.015 9, AR
134.036 5
2° 2 CxHxOis sibiricose Ag 4543 547.1671 547.1657 223.061 0,205.050 3, 190.026 7, RS
175.003 0
3" 4 Cxu4H34015 glomeratose A 8295 561.1831 561.1814 323.098 5,237.076 7, 113.023 5 PEIER
4 7 C3H36017 tenuifoliside B 10355  667.1889 667.186 9 461.131 0, 281.067 2, 239.056 4, AL
205.050 5, 190.026 9, 175.003 2,
137.023 8
5* 9 CuHxOr 3,6-disinapoyl sucrose 13.596  753.2252  753.223 7 547.168 3, 367.105 3, 223.060 8, AR
205.050 4, 190.026 8, 175.003 1
6 10 C33HsOus arillanin A 13.959 7232149 7232131 547.168 8,265.072 9, 223.061 3, PEIER
205.050 5, 190.026 7, 160.016 0
7° 11  C3H3s017 tenuifoliside A 15.113  681.2036 681.2025 443.118 7, 281.067 7, 239.056 4, GRS
179.034 5, 137.023 7
8 12 CesHssO3s tenuifoliose G 16.866 1483.4586 1483.4557 1337.3981,1296.8178,1161.3463, Hhfisk
1119.342 9, 997.304 0, 753.227 9
9" 14 C3sHwuO1o tenuifoliside C 18.069 7672410 7672393 529.156 6, 367.105 4, 265.071 7, PEBRR
237.076 7, 223.061 0, 205.050 4,
190.026 5, 164.047 3, 149.023 8
10 16 Ce7Hs4O3s tenuifoliose L 19.404 1495.458 7 1495.4557 1349.3976,1203.3724,1161.3524, FEEE3S
1039.314 2, 163.039 5, 145.028 9
11 18 CegH70ss tenuifoliose A 21.085 1379.4103 1379.4083 1161.3666,1069.3240,1039.3148,  #EfE
731.224 3, 673.202 0, 337.093 4,
307.082 6, 175.039 6, 145.028 9
12 19 CoeoH7034 tenuifoliose B 21.445 13373999 13373978 1161.3533,1119.3457,1077.3197,  Hhfisk
1039.322 8,997.304 3, 145.028 9
13 20 Ce1H74034 tenuifoliose H 22236 1349.4005 13493978 1203.3617,1161.3512,1143.3334, Hifigk
1119.340 6, 1 039.314 9, 997.306 9,
163.039 5, 145.028 9
14 22 CeoH74034 tenuifoliose D 22.954 1337.4002 13373978 1161.3477,1039.317 3, 731.225 3, RN
673.200, 307.082 6
15° 3 C2H2014 sibiricaxanthone B 7.697 537.1255 537.1239 387.072 7,315.051 4, 285.040 7, IEES
267.030 1, 257.045 3, 255.030 1
16° 5 CasH23015 polygalaxanthone 1T 9.000 567.1362 567.134 4 345.061.7,315.051 7, 297.040 6, M EES
272.0327,258.016 9
17 6 CasHasOu1s polygalaxanthone 9.532  567.1363 567.134 4 345.062 0, 315.051 5, 272.032 9, MILEES
VII/XI 259.024 5
18 21 CesHi00032 onjisaponin TG 22.811 1379.6139 1379.6114 12355709, 455.317 1,425.306 6 LRSS
19 23 CsoHo4Oas onjisaponin TF 23.060 1249.586 8 1249.5848 1025.5359,455.317 0, 425.306 5 LRSS
20 34 C71Hi06033 onjisaponin E 33.161 1485.6563 1485.6533 455.317 3, 425.306 7, 237.076 8 =R S
21 35 C7Hi04032 onjisaponin G 33.809 1455.6455 1455.6427 455317 2,425.306 7, 237.076 8 Bk
22 37 CesHogOo2s onjisaponin TH 35.008 1323.6032 1323.6004 455317 3,425.306 6 LR
23 /  CesHs2037 tenuifoliose M 16.903 1453.4476 1453.4451 1307.3929,1161.3523,1119.341 6,  fhfisk
1077336 3,997.304 6, 145.028 9
24/ CssHesO31 tenuifoliose S 17.625 12233676 12233661 1077.3273,955.292 3, 809.258 9, PG
631.188 9, 307.082 7, 145.028 9
25 ! Cs¢H703 tenuifoliose T 18224 1253.3781 1253.376 7 1131.339 6, 985.312 0, 955.288 3, PRS2

929.260 4, 823.257 9, 661.198 7,
481.139 8,319.082 8, 193.050 3,
145.028 9
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T N } [M—H] (m/z) e e 71
g gS R tEY) fr/min e R FERFET (m/z) KM
26 / CssH7nOss tenuifoliose C 19.908 1295.389 3 1295.3872 1 119.338 9, 997.305 5, 851.268 1, RS
145.028 9
27 / Ce:Hs036 tenuifoliose N 20.262 1409.4209 1409.4189 1233.3597,1191.3651,1149.3502, FEfg2kE
1069.324 0, 1 051.316 4, 703.208 6,
337.093 7, 193.050 3, 175.095 7
28 / CsoH72033 tenuifoliose I 20.764 1307.389 8 1307.3872 1265371 0,1161.3489,1119.3405, W[
997.305 5, 163.039 5, 145.028 9
29 / Cs7H70032 tenuifoliose K 20.834 1265.3782 1265.376 7 1 119.342 5, 997.305 0, 163.039 5, RS
145.028 9
30 / CsoH720s3 tenuifoliose J 20.941 1307.3897 1307.3872 1119.3389,997.3052. 689.2155, PERER
631.188 0, 307.082 4, 145.028 9
31 / CeiH76035 tenuifoliose O 21.984 1367.4099 1367.4083 1191.367 1,1 149.3563,1107.347 1, [
1027.3167,193.050 4, 175.039 6
32/ CioHigO1o lancerin 6.483 405.0831 405.081 6 315.051 6,297.039 8, 285.040 8, IEGEES
257.045 6, 243.030 3
33/ C24H26014 sibiricaxanthone A 7.618 537.1257 537.1239 387.072 6, 327.051 5, 315.051 4, TGN
285.040 8,267.030 1, 257.045 3,
243.029 9
34/ Cz0H20011 7-O-methyl mangiferin 8.722 435.0935 435.092 2 345.061 7,315.051 3, 287.020 0, TEEES
272.032 7,259.024 4
35 / CisHi206 1,6-dihydroxy-3,7- 24.136  287.0553 287.0550 272.0329,257.009 2, 229.014 2 LGS
dimethoxyxanthone
36 / Ci3HsOs 1,7-dihydroxyxanthone  25.878 227.0349 227.0339 199.039 5, 183.044 9, 171.044 3, TR
158.978 0, 142.992 0, 130.982 9
37 / CisHisO7 6,8-dihydroxy-1,2,4- 28.066 317.0670 317.0656 302.043 6,287.020 1, 259.024 8, TEEES
trimethoxyxanthone 244.000 9
38 / Cs3HssOo4 polygalasaponin XXVIII  18.051 1103.528 4 1 103.526 9 455.317 0, 425.306 5 R

1~22 JgfRGUEE R BT I, Forh A b A bR A S A o o B i € OR B AT AT b S B R R b E A A s 23~38 i

SRR AR AT I, AR

1—22 were the common peaks attributable to the fingerprint, and the compound labeled with * in the upper right were the compounds which labeled by the

chromatographic retention behavior and the mass spectrometry cleavage law. 23—38 were the non-common peak attributable to the fingerprint, with no peaks

(WA 1~14), 3 PMIEEE R &) 15~17)
PLI 5 AN BERRS (AW 18~22), BT 5Xf
R it E B (R B AT O ST TS R LU, 1A 32
F1 34 4377 % %€ 4 lancerin 11 7-O-methyl mangiferin,
BHTHHEERIK, ERSEREHEAR 2 /M
HEVIMILAEE, K, BWEEE. BWE R, 1T
PN T T EL A B A Iz RG24 A B AT AR I B AL AW
lancerin, {HE &AL, HA& 4 D= B iz £
MR I A N AR B Z AW . Rsh, =
2 ST HP I o 2R AR AR 15Tk e 7 G M R o
oAt 16 MBS AT E, B3 9 MHEREE K
2y (B 23~31), 6 MR (&) 32~
37D UK I ANEEESRS (G 38).

4 ZIEWMERSSENEERS R

4.1 FEFER

4.1.1 LHEXRRFEE FEERDUREX MG E,
F R EEIZ R 1. 2. 4. 8. 16 132 1%, HE51.
GraldE “2.17 TUR R SRR AT, RN 2

pL, WlE WA . DAETAUCA AR (Y, FIEIR
FEuRARR (X0, el &brdbih 4, 153024 m
T FERL G, 45K 3, 10 b &MTE &K
FE O R Y I 1 R R R A

4.1.2 FEEEWREE R % B BUR A IR
W2 uL, 4% “2.17 WM i 4 E 2R 6 I, it
HO10 FLA &AL RSD {H, 2518 0.41%;
0.59%-+ 0.84%- 0.61%-. 0.87%-. 0.80%-. 0.38%-
0.70%- 0.91%- 0.55%, FHIUIKESE LT,
4.1.3 FEMERE  BUE—ftEE (3 5), 1% 4247
TR PATHIS 6, =R TE, #% “2.17 1
TGRS HIZE 0. 2. 4. 8. 12, 18, 24 h ikt
3T, 10 ML S IIE TR RSD A, 435104 0.86%
0.95%-+ 1.63%- 0.60%. 1.50%. 0.48%-. 0.48%.
0.45%- 0.84%. 0.34%, FUAFEMTE 24 h NERE I
R4F.

414 =HEMWRE BEHFES G 5, %4247
TN TR PATHI 6 Oy, 1% “2.17 T il Ak ik
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Table 3 Calibration curves and linear range for ten constituents
gy LAk TT e R MG (mg L)
sibiricose As Y=1.0X107 X+54 664 0.999 5 3.86~246.75
sibiricose As Y=1.0X107 X+22 829 0.999 7 2.39~153.00
lancerin Y=7.0X10% X+939.49 0.999 6 0.16~ 10.03
sibiricoxanthone B Y=9.0X10% X+12 345 0.999 5 1.46~ 93.70
glomeratose A Y=1.0X107 X+6 728.6 0.999 7 0.77~ 49.46
7-O-methyl mangiferin Y=6.0X10° X+795.14 0.999 7 0.64~ 20.36
polygalaxanthone III Y=9.0X10° X+12 180 0.999 7 1.55~ 99.26
3,6'-disinapoyl sucrose Y=1.0X107 X+9 1 952 0.999 6 7.04~450.73
tenuifoliside A Y=9.0X10% X443 991 0.999 7 4.78~306.00
tenuifoliside C Y=2.0X107 X427 148 0.999 5 1.64~105.10

FEAHT, 5 10 Bk &9 30 RSD H, 4
S 1.43%. 1.22% 2.00%- 0.70%- 1.99%. 1.67%-
2.99%. 1.08%. 0.88%. 1.22%, FHIHEEIERIf.
4.1.5 JOFEECRIREE B IER 3 SRR 9 4
BN 0.1 g, WERE, B THREHEEHYS, 25
FE NN 24 TR AR A& 50%- 100%- 150%[11 5%
SRRV, % “2.47 TUR 7 i) & pEHR AT
“2.17 TR G SRR AT, THE 10 PR B0
FERICER, ~FE RIBCRAK IR 98.45% 99.17%-

95.76%- 95.72% 95.44%- 92.29%- 91.85%- 99.18%.
96.11%~ 94.91%; RSD 7351129 0.96% 1.78%- 1.68%-
1.77% 1.72%- 1.70%- 0.82%- 1.38%- 1.16%- 1.82%,
Frer (FREZGH) 2015 FRRA (255l AR AED AT

THEBGUESR SR FER .
42 HRNE
¥ 247 TR J7EH% 7 fieptiRimia, 1% “2.1”

TGN il S A 7 4tk

=y

I

ZRAFEE 10 Ry

(K15, IFTHEARHIRRA 10 Mo MR, 2R IEK 4.
R4 7THOZHGH R 10 MIERERSNEE

Table 4 Contents of ten indicative compounds in P. tenuifolia

REDH(mg-g™)

FERRS —— . —r
sibiricose As sibiricose A6 lancerin sibiricoxanthone B glomeratose A 7-O-methyl mangiferin

1 0.8954° 1.1556 / 0.666 0 0.564 4 0.0811
2 3.227 6" 1.9245 / 1.078 8* 0.713 6* 0.084 0
3 1.069 7 0.6442* 0.089 2* 0.633 1 0.521'1 0.068 2
4 0.9415 12136 0.0433 0.305 8" 0.294 8' 0.0135°
5 1.6299 1.3551 / 0.5267 0.402 9 0.098 2
6 1.4329 0.963 9 0.0335 0.714 4 0.4818 0.062 8
7 1.9572 2.057 8* / 0.726 2 0.5821 0.159 5

RSD 0.475 4 0.3516 13351 03251 0.244 5 0.500 5

. o JFE 7 $/(mg g ! v .
F i polygalaxanthone I1I 3,6’-disinap(0yg1 sguc)rose tenuifoliside A tenuifoliside C R B (g g)

1 0.5300 5.0363 1.798 1 1.076 2% 11.803 1
2 0.875 5* 7.160 4 3.149 1# 0.662 5 18.876 0
3 0.3880 4.0371 1.1954 1.005 4 9.651 4
4 0.3209° 44308 1.001 7 0.8398 9.4057
5 0.594 3 7.7156 13025 0.2647 13.8899
6 0.6659 3.583 6 1.9102 0.313 1 10.162 1
7 0.8113 9.418 8 04377 0.2270° 163776

RSD 0.3177 0.3443 0.5184 0.5329

“ G RIR, RGWEMA SR EE: 77 2 aRitEE: 7 gheRmdE

“/"The content of the corresponding compound was not detected under the assay conditions;

of the compound

[l

the lowest content of the compound; “*’the highest content
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7 ftim LM EE S 3,6'-disinapoyl sucrose [
B, RS HCE DY 3.583 6~9.418 8
mg/g, “FIIEDECH 5.911 8 mg/g; lancerin 15
BRAC, HBE S BERTEE DY 0~0.089 2 mg/g,
F s $0N 0.023 7 mg/g. polygalaxanthone 111
L 3,6"-disinapoyl sucrose & (H[EZjH) 2015 FFik
b RIE 138 B 20 B VRO AR AR YE g,
3,6"-disinapoyl sucrose 2izE & 25 A 75 B A IR AR
/7 polygalaxanthone Il i iE 7 HCN 0.875 5
mg/g, FALFEDHCN 0.320 9 mg/g, P =D
N 0.598 0 mg/g.

2 4 ATAL Rl — e 7 A RS S5 g
HAMEMT S EWEAR, HAR RS2
B AN B BT AR, WA RSD R R /R Sk
FE— BT AEAN [FIRE o 1 o o B e e I 0O i
RSD HEUEFT AN, ASRIRURS S5 G e 256 1 i
10 AR YER S & B AN FREEE N 22 5, H L
lancerin. 7-O-methyl mangiferin. tenuifoliside A 5
tenuifoliside C 7% & 22 F 80 .

43 AEME ERREAMERBHLEDNEE
EROM

P FRE B M RE ARSI R, s 7 it £ 24
MRS NI AT AR 2 28 (3R 1, FIH
GraphPad Prism #AE53 ATHE 10 P pl 7 78 B A
SR S Z [ At 5 R 4 o, thd
¥y sibiricose As. sibiricose A¢ polygalaxanthone III.
3,6'-disinapoyl sucrose 4 FPFgbRPE R 7E R A R

o 41 sibiricose As o 25 sibiricose Ag

o 3] % & 2.0
S —
= 2 = 10

5 5 10 =3

I 0 I 0 . .

H Fkr LIS H ks Ligea
T:o 08+ glomeratose A T:DOQO 7-O-methyl mangiferin
e B2 8y ]
Z 02 f’é 0.05 E

I 0 — - 10 ——

HEC i Ligee i i Liges

tenuifoliside A

a4

% 3 o
£,

g || =3

& ! —
W 0 : :
Jice Fer B

) B B B T AR A, T tenuifoliside C 7E #8855 i
RSB IR S T2 A4 5. H GraphPad Prism 7351
X 10 bR B2 PR AR R it R B A ) gk
17 ke, 250K, L&) sibiricose As £ B4 i
FARER f A R B Z R (P<0.05), (&Y
polygalaxanthone III & tenuifoliside C A #¢ o 3 4
Z5 (P<0.001).

MO B AMEE MR AE, K 7 &
MR R E A 2 28, FIA GraphPad
Prism A% 73 il v 5 10 B4 br P o3 48 K fa Fi
el Z B AL, g R 5 Fros, Haw
sibiricose A¢~ glomeratose A+ 7-O-methyl mangiferin.
polygalaxanthone III 1 3,6"-disinapoyl sucrose 5 /%
SAERBEPHE R E S T HE, M lancerin.
tenuifoliside C £ & A& E W K.
GraphPad Prism 73 5%} 10 FPdgsrttpin & &5
KEGFAR A AT ¢ A58, R IA G4 sibiricose Aes
7-O-methyl mangiferin. 3,6'-disinapoyl sucrose 7f K
A EE M EEREAFEREEER (P<0.05),
W) lancerin B AR EEMEZE T (P<0.001),

44 AEMBEREEAMIERBLEIH

FIFH SPSS 16.0 FAFxT 7 #HEA [FIRUAS g &
PRSI 10 FREEFRIERL 0 & B RS R K
% (HCA) HHATERE T, 4R WE 6 fx, ik
bR e ST I RE RS, DNALKR iz & MR g
(5% 1MFED. HE 6 vk, TEFEARHESN 2
KK, H3, 4, 1. 6 SRA—K A4, 55,

lancerin sibiricoxanthone B

T 0.10 s
£,0.08 —I— o
= ]
= 0.044 =
& 0.02] . %05 —
w0 T = L& e
i ek Liges B o L5
10, Dolygalaxanthone III 2 1o, 3.6-disinapoyl sucrose
% 08 - % 8
on Rl i
§ 0.61 § 61
& 041 = F 4 ——
m<§ 0.2 ﬁ 2

il
e B e 0 mE W

=15 tenuifoliside C

=)

[—

= H/(mg g
o o =

Feds LIS

Jit

HRIEALLE, "P<0.05; ™ P<0.001
*P<0.05 ""P<0.001 vs cultivation group

4 TRMIBEEAMERT 10 MIBRER S S ENEHE

Fig. 4 Box plot contents of ten compounds in P. tenuifolia from different commodity specification
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T’; 4. sibiricose As —‘:n 25, sibiricose Ag ‘_:D 0.10, lancerin een T’; 15 sibiricoxanthone B
& 3] —_1— &p 2.0 5 0.08 —— &0
g 7 £ 154 El * £0.06 g1 l;l
g ] = 1.0 2 0.04 =
& 1 = == & 0.54 E & 0.02 & 0.5 S
E 0 pos poe I 0 pos pos & 0 e e & 0
4 PN T B PN T HEC NG T B PN T
= 1 tose A = _ 7-O-methyl iferi = lygal thone IIT ko 3,6'-disi 1
‘?D 0.81 glomeratose ‘?‘0 0.20 methyl mangiierin ‘?D (1)(8)7 polygalaxanthone ‘90 1(8) 1S1napoyl sucrose
g0 — — el ] 2ol = £ E .
= w® 2 044 Q ® 4 =
2021 ?;H 0.051 [ ﬁ 02 /\@ 2
i 0 1 0 L W
B PNE] LG X NG i =S PNE] i [:=S NG A
oy tenuifoliside A £ 15, tenuifoliside C
‘50 ‘?“ .
él) 3 —— %" 1.0 o
= 2 <
51 = 7
g 0 p i 0 - -
B PN A HE NG e
HREULLE, "P<0.05: ™ P<0.001
*P<0.05 ""P<0.001vs Datong group
B 5 AREFERTELGMERP 10 FIERERS S EHEHE
Fig. 5 Box plot contents of ten indicative compounds in P. tenuifolia from different grades
e o A EEANRE R 0 E A B RN SR TR R 3L
1 N . - S -
6 , TR A, AEBROR, U WIRE S 255 i P . 7
5 4 V— S N
;:' MBS RN 2 5>7 5>5
0 : 0 5 % 3 5>15>65>35>4 %, RPKEZELME

T EE
6 7 HEZEMEER 10 FIEIRER S R ERENS R
Fig. 6 Clustering plot of ten indicative compounds of seven
batches of P. tenuifolia

75 25BN AT 4D, B 6 SRR (AN
Gh, AR (3L 4.1 5) BN, EH
Al (50 7. 259 B B 1SS CRED
Gh, BT (3. 4. 6 5 BN, Fra KA
(5. 7. 2%9) BN,
45 EEHMHERBMEEREIFEMN

K FH SPSS 16.0 #4525 M FE 10 P b &
W) & AT B AT, SEEURFIEE =1 BIRT
PR, RTTIRE R, FEARMARIE HEE
FT I BREI(E B IRIERHERE, 1532 NERD
e A FREX: 2:=0.875 X11+0.862 X2—0.731
X3+0.796 X4+0.756 Xs+0.747 Xs+0.971 X7+
0.788 X3+0.371 Xo—0.526 X10; Z>=0.269 X;—0.269
X2+0.239 X3+0.563 X3+0.503 Xs—0.424 X5+
0.059 X7—0.523 X3+0.844 Xo+0.567 X10. H: X~
Xio N EZMFE S AR E) 10 MG & &,
T CLREM F B B DTRRZRAE N, M LR A VA
PRE: £=0.578 52140226 3 Zs.

LLYIOE. 26N Syne s R P TR 2o 2 & S PO B4 se b i}
B PR T R o 5 6 Sm S M AR BT
TR, BRI 1 SoRE . KRR R B,
HEMTTRER 6 5 M AR IRAR R, IR

AN EITFE
5 it

AT 5 328 BUAN [ S 58 2% 1) 8 7365 2 A e i 1
NBFFNT S, @A77 UPLC FR40EIE & 10 Rk bx
YR & B IE K J7E, FE R T AR R — Bk 2 A
iz 5K UPLC il B0 3 2 M 4 i BEAT 72
PR E B3 BT B RUE H Y, TR SO AT T Y
A28 5 2B RE R T R S AR REAT T AN
Vi o AR AETT IR X 28 75 25 B4 R i 2R AT RURS
SRR M ENE L E BT, KK E R E L4
FES BRI T &, 285 SRR & T 248
BINH WL R AL, [RS8 PR 4H A 40
BT BT it R A% 5 bR 1 1) 5 35 B8 B8 R A
WM AMAREIN, ZEFHHELBER, L&D
sibiricose Ag~ 7-O-methyl mangiferin. 3,6'-disinapoyl
sucrose & Bl Ry, 1X A1 7 2564 I I R A 1
25 5 BERF 22K 5

ASHIFEAE LA SCHRBT FE R FE Al B3 in 1 2
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AMNEEZEAL &) (lancerin 55 7-O-methyl mangiferin)
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AHFFTMERT 10 FpFRFRE R BT AR & 23 L3

T 3.77%~6.77% (£ 1), HEER 10 Fifais
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AT RUNEE RS, WAHAVEEZ.
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