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Content determination and quality analysis of five main components in Polygala
tenuifolia from different habitats
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Abstract: Objective The contents of five main components in Polygala tenuifolia from different habitats were determined, which
provided certain data support and theoretical basis for the quality evaluation system of P. tenuifolia. Methods The contents of
polygalaxanthone III, 3,6'-disinapoyl sucrose, polygalacic acid, senegenin and tenuifolin of roots from different wild samples were
determined by HPLC. Then SPSS 20.0 and SIMCA 11.5 were used for difference analysis, correlation analysis, hierarchical cluster
analysis (HCA), and principal component analysis (PCA). Results The content of the five main components in wild P. tenuifolia
samples from different habitats was significantly different. The 20 samples were placed into two clusters (I, II) by HCA and PCA.
Cluster I comprised three samples with higher content of 3,6’-disinapoyl sucrose, polygalaxanthone III, senegenin and tenuifolin
from Weinan, Xianyang in Shannxi Province, and Xinjiang in Shanxi Province, whereas cluster II contained the other 17 samples.
Conclusion The results showed that the main components of P. enuifolia from Weinan, Xianyang in Shannxi Province and
Xinjiang in Shanxi Province were significantly higher than other origins, and which provided a reference for the quality control,
selection of excellent germplasm and cultivation bases of P. tenuifolia.
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2 FEE4HE
2.1 MREAROEE

I3 RS SRR NN T %A 2.20 mg.
3,6- T F IR EE AR AT B 2.50 mg. I RN R
i 6.50 mg. TELH O 6.0 mg. 4HMHEE
B 3.0 mg, BETEMET, nHEERE
HEBERBZIE, WHETH 022 um MALIEMRIE
i, BI73-Em EmIER 10 0.22 mg/mL. 3,6'- 3% 1
FEFEFERE 0.25 mg/mL. ZERR 0.65 mg/mL. &
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TR A R T TR
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221 S@EMIEE T0. 3,6'- 7 Bk 3 e i o it
WA IS % RERIZAM A G 6 5
Z11.000 g, BT 50 mL =i+, IO 70% FEE
25 mL, FREBE, MAER 1.5h, fFANEER
JE FHRFRE AN R R &, #2250, JEid,
IS8T 25 mL EFIFERZZIE,
It 0.22 pm FEFLIERE, RIASAES A .
222 GEAERR. 7R U E AR R ) A
FEERB MR G 6 S £ 1.000 g, BT
50 mL =i, FEEMA 60%LHE 15 mL, FRE
JRE, HALE 30 min, FAMNEEEERSY,
Ve, HUZRMEWET 10 mL T 2RI, ¥z
T, EIN 10 mL 10% HCL &R MR, HiE
2 50 mL HETZIRH b AK IR 2 h, A EIZRE
Wityg, S ETeE TEd L, B PR E
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R 75 At VA



¢ %% Chinese Traditional and Herbal Drugs 3% 51 % %% 6 #§ 2020 £ 3 A . 1611
*1 mEHRER
Table 1 Sample information of P. tenuifolia
s Pt 28 (B)  4F (N)  f/m PR K/em  CPEMMH/em CPEFRE/em SR A
PL HR-Ft 107°20'43"  35°26"26"  1254.00 52.80 0.680 32.50 2015-07-06
LX g 103°30'56"  36°00'21" 2 180.00 20.00 0.500 30.10 2015-07-10
QY  HuNpm 107°46'50"  35°53'27"  1302.00 44.20 0.450 28.60 2015-07-13
DX B v 104°53'14"  34°44'19" 1 538.00 15.20 0.500 18.50 2015-07-14
LN H B 105°01'19"  35°5327"  1977.00 16.50 0.400 19.00 2015-07-18
BD AR 115°32'18"  38°41'25" 33.50 16.00 0.640 43.50 2015-08-02
CD ] b A 116°63'90"  41°19'35" 703.40 12.00 0.430 32.00 2015-08-05
QHD {LZE & 118°94'90"  40°37'75" 280.70 72.00 0.430 21.00 2015-08-06
Siz  HALEKE 114°1000"  38°35'90" 266.00 14.00 0.440 44.00 2015-08-11
XT AL G 114°50'08"  37°06'44" 63.80 16.50 0.380 34.00 2015-08-13
LY A& FH 112°2821"  34°33'05" 177.00 7.00 0.410 45.00 2015-08-19
77 AT R AR 121°44'11"  29°54'56" 1 003.00 39.00 0.420 48.50 2015-08-21
LC Ly ZR T3k 116°00°00"  36°59'40" 34.90 13.50 0.350 48.50 2015-08-12
YA ok 16 4 22 109°48'37"  36°57"75" 970.90 30.56 0.681 38.56 2015-07-13
WN  BEFiiER 109°16'23"  35°04'54"  1012.31 29.78 0.852 42.42 2016-07-15
XY B 75 R FH 108°58'39"  34°78'45"  1054.21 23.52 0.894 38.53 2016-07-12
BJ S e 107°87'81"  34°37'41"  1142.59 25.12 0.512 27.98 2016-07-18
XJ Ly P 4% 112°09'11"  36°39'39" 514.23 30.00 0.550 40.16 2016-07-19
WX L7 E 112°54'83"  37°43"22" 631.11 29.48 0.625 39.02 2016-07-22
TY 1IYiip N 112°24'81"  37°29'39" 867.55 28.50 0.590 38.00 2016-07-23
223 M ERENE MR SER SIS B 232 iR, sFEHSENE 2R (hE

FREUAR SR A G 6 54 0.500 g, BT HIEHE
i, KB 70% I REE W 50 mL, HEAE AL 1
h, JEG%, BCERE, H 70% BN 2 IR B
&, A, B, RBEEEER 25 mL, BT
R, KHZET, RN 10%E 8 MER 25
mL, BI#ER 2 h, A, FERIATT pH HA
4~5, FIKWHAEIE T BEERIRTE A 3 K, BRHK
50 mL, f&Ja&HFIE TR, FOARIZET, HRi
IR ELE BB E 25 mL S, g
B A, AR 0.22 pm REFLIERR, EP7S
PR SR VAT
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o OSIR (PEZ ) 2015 FERREE—EEm ST
) e A i S - B 46 E: 2 H5-0.05%H
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Z4HL) 2015 SRR A — 0 AR IR (0 RO
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Fig. 1
disinapoyl sucrose (A) and sample (B)

Chromatogram of polygalactoneone III, 3,6'-
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Fig. 2 Chromatogram of polygalacic acid, senegenin (2)
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233 Mt ERESENE SR (hEZ)
2015 FRREE—HB “Im B TR B iR 80 R
M5E o vk 254 DU BE-0.05% M BR i ¥R (70 -
30) AULANIAH, SFRELEN, AR E | mL/min;
MK 210 nm; AR 30 °C, #EFEE 10 uL; 1817
18] 15 min, JWLE 3.

3 @EEEEENRA (A) REEES (B) HPLC
Fig. 3 Chromatogram of tenuifolin (A) and sample (B)
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B0z M 0. 3,6'- 3% FREAEERE . g0nt
TE R AR Mo B BT e R, 4
HERE, $e BIREIE AR NI, LRGN,
LA o AR (V) SRR (X, pg)
PEEDAS T, THEEETFE, WK 2.
25 BEERE

R 2 PR O 460 2 1 B 1 ) — 7= Hbozt ok
K (XY) 1.000 g, % “2.27 TN k0 mEFE,
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Table 2 Linear relationship of five effective chemical components

Ry BEREAAFA /UL EEpap r LR /ng
iz R T 1. 2. 4. 6. 8. 12, 20 Y=1X10°X—114 418 0.999 2 0.22~4.40
3,6'- I T B R 1. 2. 4. 6. 8. 12. 20 Y=2X10°X—83 190 0.999 1 0.50~5.00
T ER 1. 2. 4. 6. 8. 12, 20 Y=171196 X—13 143 0.999 2 0.65~5.20
mHEEHITT 1. 2. 4. 6. 8. 12, 20 Y=856 303 X—12 314 0.999 5 0.48~4.80
Al iz & R A 1. 2. 4. 6. 8. 10 12 Y=330 180 X—19 621 0.999 4 0.30~3.60

fE “2.37 WiF, HEZHFE 6 KT E H T H S
o HE ot e T AR AR AR B L, 4 SR sz Bl T
3,6- I FEEEEE . AR, & S oufgrnt
e B AK RSD 2358 1.09%. 1.08%-
0.80%. 0.42%%1 0.12%.
2.6 TREMIRAE

By AR Al (XY) &8, £ 0. 2. 4.
8. 12, 24 h 6 MIFTE SR EII 10 pL, 4% “2.37
TR 25 PF 43 0 1 B0 Bt 0 T R AR A OO
SE R BRI BN 0. 3,6'- T F T AR, &
R, R oAz SR G AT RSD 435
790.82%. 0.69%. 1.04%. 0.95%7H 1.25%.
27 ESEMHAE

R SRR A — P B R (XY) 3t 6 s

%4 1.000 g, % “227 WURAESBEIFE, {E
“2.37 TUR BIFAE T IE HHERE R S B
RGN, 458 LR E RS J T R
I, 3,6-JF FELEERENE. iR, mE B IoH
g1 18 7 B R 2 E) RSD 208 0.69%
0.58%- 0.69%- 0.58%7%1 0.85%.
2.8  MNEEEERRAIE

R BRI C A& B Em AR (XY) 3L 6 4,
iz “2.27 WURJ7iE4r IR, JFRE 2 N & Ak
FE g BN E 0. 3,6- —F FREIEAERE . &
Rz & R s A izt R R A TS 3
mL, 7E “2.3” TUF M & rile, H5m
FEEI 2, S ENIE L. 3,6"- % 7 M 58 7
TERR . A B Oz A B IR ENCR 43
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BN 98.42% « 98.98% . 98.14% . 97.95% Al
98.89%, RSD 43yl N 1.64% 1.51%+ 1.13%-.
1.15%+ 1.36%.
29 HRFENE

B 20 ANASE] P2 iz 26 R 7 b i AL 3%k B
5 AMNERR, BB S 2 03T S 2 ED,
% “2.27 WUR Pk ar ke, % “2.37 BT %

PEARS I, 0 SR VETH AR, IR O B S A R
, SFRNWNE3.
3 HRA

KA SPSS 20.0 Siil 3k fhibAT B3 22 7
By Mt AR (HCA) 20#r, RSt
T, FHBL 5 A RBURMER SRR E, HEE
FA SIMCA-P 13.0 47 F B 73t (PCAD.

®3 EEFTEUFRIAIEERMSNT (X £s,n=5)

Table 3 Difference analysis of main chemical components in P. tenuifolia (X *s,n=75)

5 mENIEE % 3,6"- I TR BE % I E /R Y% i E BT I/ % Yl 2 0%
PL 0.183+0.090 B 0.524+0.078 EFG 1.513+0.195BCD  2.056+0.027A  2.24440.467 CDEF
NX  0.094+0.013B  0.88840.245 BC 0.738+0.066 G 2.104+0.043A  2.22440.413 CDEF
QY  0.880+0.690A  0.77540.227 BCDE 1.231+0.175 DEF 2.060+0.046A  2.04610.259 CDEF
DX  0220+0.031B  0.75240.106 BCDE 0.99640.101 EFG 2.066+0.643A  2.85540.992 BC
LN 0.1444+0.061 B 0.37440.083 G 0.93940.172 FG 2.067+0.023A  2.46940.321 BCD
BD  0.104+0.017B  1.020+0.164 B 1.570+0.223 BC 2.014+0.073A  2.07340.095 CDEF
CD  0.094+0.010B  0.461+0.101 FG 0.95340.228 EFG 2.036+0.022 A 1.923+0.216 DEF
QHD  0.092+0.019B  1.372+0.062 A 1.466+0396 BCD  2.074+0.067A  2.1624+0.215 CDEF
SIZ  0.166+0.051B  0.621+0.297 CDEFG 1.039+0.188 EFG 2.0124+0.122 A 1.553+0.233 EF
XT 0.1884+0.034B  0.580+0.074 DEFG 0.9724+0.110 EFG 1.986+0.227A  2.44340.826 BCD
LY 0.2084+0.054B  0.621+0.113 CDEFG 1.189+0.292 DEF 2.0424+0.038 A 1.492+0.249 F

7z 0.171+0.054 B 0.718+0.171 CDEF 1.679+0.133 B 1.472+0.725B  2.24440.447 CDEF
LC 0.3244+0.089 B 0.784+0.229 BCDE 0.8194+0.017 G 2.050+0.045A  2.113+0.255 CDEF
YA 0.280+0.041 B 0.437+0.062 FG 1.303+0.127 CDE 2.026+0.175A  2.37240.488 BCDE
WN  0.804+0.008A  1.348+0.031A 1.586+0.094 BC 2.1100.085A  3.94440.309 A
XY  0298+0.031B  0.82140.061 BCD 2.6441+0.121 A 2.058+0.050A  3.098+0.383 B

BJ 0.295+0.041 B 0.447+0.083 FG 1.208+0.135 DEF 2.054+0.069A  2.411+0.327 BCD
XJ 0.325+0.029B  0.621+0.193 CDEFG 1.221+0.123 DEF 2321+0.029A  3.74240.102A
WX  0338+0.043B  0.809+0.131 BCD 1.465+0256 BCD  2.190+0.112A  2.923+0.142B

TY 0.4004+0.024 B 0.786+0.104 BCDE 1.024+0.158 EFG 2.096+0.023A  2.865+0.192 BC

RPAFRRNG PR REEMEZR (P<0.01)

Different capital letters in the table indicate significant differences (P < 0.01)

30 FERNEEEFHSH

i 3 A, AEP SRR 5 M
BN S BAAMES . wEME 01 1RESECN
0.092%~0.880%, LAH I PRBH ™ izt & Hh it & 77 Hii
i (0.880%), BEVGIERIKZ (0.804%), HIH AR 18
AN PEHAFTEN R E 2R (P<0.01); HARr=Hhiz
BB O RRSBEREEES, UHR
IGE . WbffE . bR, Wb EE 4 A7
& B N . 3,6'- FF TR I RE 1 5 = 5
N 0.374%~1.372%, LA dbZs 2 &g £ i)
g (1.372%), PRVGTERMKZ (1.348%), S5H

R A ANFEHAFEN R E T ZES (P<0.0D). TER
(YT B0N 0.738%~2.644%, LA P R H 778 7%
SR (2.644%), S5HA 19 MR
W2 (P<<0.01), JAIEgAHN. BRPEVE R .
WAbGE . WAER RS LR HRPm ez
SRR D EURIKFE, 6 Db 2 AARAEAEN B
EMEZER, UUHN G E 7z & i = Bk
(0.738%) . mEBHTHIRE T H N 1.472% ~
2321%, Lol #a g4 8= m & &2 5 i m
(2.321%); Hf Wb E S 'S, £
TE 2.0%~2.1%; V7] e A5 =3zt 5 52 o i &40 U
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% (1.472%), HH4 19 N fEEi B #5025
(P<0.01). giM iz EREHRIESECN 1.492%~

3.944% , VL BETVHIE M 7 E R E S B &
(3944% ), Wi FHEEKHRE Ik

(3.742%), —HNBTHREEZER P<0.01), VM
e b i A L =S S il i & o
(1.492%).
32 BESH

20 NAE O EF A A 5 Fh
B B R S N SPSS 20.0 SiitaME, Z by
AL 5 i 20 Bk R 2R, DAIRRGRCF o BE S
EARHE, TREAERARRLE . RARLERERN, MK
LFIEECH 22 B, FTARMERERN 2 K
¥, MHEE. W BRI ENE TR, Hap
17 AFEH R ONEE 1T RS, WK 40 MR 7
PHESN 12 BF, 25 1 KRBT 3 MK, AKX
FE WEBH. REEFER RN Ib K, RE. BE
B FBINEN Ie 25, HRMWEN 12 %k,
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4 FRIFHZES 5 HFEERS & ERESTHNRE
Fig. 4 Cluster analysis of five active ingredients in P.

tenuifolia from different origins

33 PCA

¥ 20 bz BRSNS A F B H R IME
KA, 3E] 20X 5 MrEdEARE . KA SIMCA-P
13.0 S8 XTI 20 HEEF A2 iz S RE S AT
PCA . I 3 /> E W2 1 2 B 5T ok % A 2
78.669%, Ut BT 3 /N 75 S = M 5 A R gy
MM B R PR EFEH, BBERELRP RS
BHEREE (R 4. BIET 3 NERES
B, WK 5, ATAN PCA 1343 B AR f7 st A
) 7= bz AL X TR (A s AR —A

®4 ERSEAER

Table 4 Loading in first three principal components

Bty PC1 PC2 PC3
322 i 10 0.706 0.132  —0.137
3,6"- T TR A RE A 0.630  —0.316  —0.640
1 ER 0.487  —0.706 0.398
L HTT 0.427 0.774 0.061
YR I 5 0.823 0.145 0.340
FHIEAE 1.992 1.235 0.707
TTHRZE/ % 30.833  24.705  14.131
BRATTIRE/% 39.833  64.538  78.669
PC3(14.131

PC1(39.833%)

El5 ANE~HTSiEs PCA E
Fig. 5 Principal component analysis of P. tenuifolia

samples from different areas

FEHD, FTAEEFESEN 2 K, BRIERPH. B
PEE R AL ERT A R N 125, HA 17 Mg
NEE 2, SRESIRER 8, KW 20
AN B R AR BRI, 5 2RIEMT, 2 B
T35 N VAYN S 2 A T R R 25 o 2R )
FIWTFBL, MHEAT 2 AR B S0 AT B o] A ELEDIE
34 HEXMSW

FIH SPSS 20.0 VEAN[E RS 2 & S 251 1 AR TA]
MRS iT, S5RWER 5, mENEE 111 S5k
Z AR R B AR R R, TER SR AT
BB K R, mE BT e Sk 2 A
FHEARR R, MM E B SR A7
FMEARRR, 3,6-IF TEEAE BN S F kR 45 5
BRI R R, ATA, &S & B A
HHARM. thEm X R&MHE, ANk T
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Table 5 Correlation analysis between main components and traits of P. fenuifolia
i P

EEME D 3,6~ FEAEEEN ZER ZEEHxn #MEdET Rk R P
17 e 10 1.000 0.282 0.147 0.206 0.441 0.180 0336 —0.504"
36'- T T IR EL bR 0.282 1.000 0.304 0.078 0.297 0.405 0305  —0.110
HER 0.147 0.304 1.000 -0.176 0319 0329 0717 —0.161
HEBHIT 0.206 0.078 -0.176 1.000 0.382 -0.068 0247  -0375"
i E B 0.441 0.297 0.319 0.382 1.000 0.127 0.612"  —0.407
IS S 0.180 0.405 0.329 —0.068 0.127 1.000 0.156  —0.198
R 0.336 0.305 0717 0.247 0.612" 0.156 1.000  -0.510"
P —0.504* -0.110 —0.161 —0.375" —0.407 -0.198  —0.510°  1.000

“FE 0.05 /K EREAASG: TIE 0.01 K BRI R
*Significantly correlated at 0.05 level; “*Significantly correlated at 0.01 level
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