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Content determination of 6 components in Melastoma dodecandrum and analysis of its correlation with
antioxidant activity

LIU Jing', MING Huiyi*, MA Xiuping"”*, QIAN Song', YANG Jing"*, WU Dengli', GUO Jiangtao"*(1. School of
Pharmacy, Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China; 2. Dept. of
Pharmacy, Zhijin County People’ s Hospital, Guizhou Bijie 552100, China; 3. National Miao Medicine
Engineering Technology Research Center/Guizhou Traditional Chinese Medicine Processing and Preparation
Engineering Technology Research Center, Guiyang 550025, China; 4.Tea' Big Health Food Development and
Research Center, Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China)

ABSTRACT OBJECTIVE To establish a method for simultaneous determination of six components in Melastoma dodecandrum
and investigate its correlation with antioxidant activity. METHODS Ultra high-performance liquid chromatography (UPLC) method
was adopted. The contents of gallic acid, protocatechuic acid, isovitexin, rutin and ellagic acid in 23 batches of M. dodecandrum
were determined by quantitative analysis of multi-components by single-marker (QAMS) method, using vitexin as the internal
reference. Then 1, 1-diphenyl-2-picrylhydrazyl (DPPH) free radical method, 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)
diammonium salt (ABTS) method and ferric ion reduction/antioxidant power (FRAP) method were applied to determine the
antioxidant activity of 23 batches of M. dodecandrum. Grey correlation analysis and bivariate correlation analysis were used to
evaluate the correlation between six components and antioxidant activity. RESULTS The content of vitexin were 0.021%-0.182% .
The contents of gallic acid, protocatechuic acid, isovitexin, rutin and ellagic acid by QAMS method were 0.008% -0.042% ,
0.003% -0.023% , 0.071% -0.283% , 0.013% -0.140% and 0.006% -0.021% , respectively. Compared with the results of external

standard method, P was greater than 0.05. Grey correlation analysis showed that the grey correlation coefficients between the

. U contents of six components and antioxidant activity was 0.727 6-
A EETE [ B RRIA R IXRATHIN H (No.81860695) ;

RN A T A R R R & F A H (No. 5 2 #% 0.866 9. Bivariate correlation analysis showed that the contents
(20221022 2 ) 5 5 M 45 25 1) 39 ) B0 T2 RS 6035 A A H AT B of vitexin, isovitexin and rutin were positively correlated with
(No. R4 -5 AA(2017)5655) antioxidant activity (P<<0.05 or P<<0.01) , the content of
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gallic acid and protocatechuic acid were negatively correlated

with antioxidant activity (P<<0.05). There was no significant
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CONCLUSIONS QAMS method is successfully established for the simultaneous determination of six components in M.

dodecandrum. The six components in M. dodecandrum are highly correlated with antioxidant activity.
KEYWORDS Melastoma dodecandrum; content detemination; QAMS; antioxidant activity; correlation

HuFS R Y 4 PR P Hb 2 Melastoma dodecandrum
Lour. 455 fif 5 T4 40 55, J2 DM M D T RO 24, B
T PR T I Lk 0P S0 W R T IR 9T i B
IR K AR O R R R AERE . IR SRR
MRS A B A LR SR ST R 2 2R
b2z A3, A B PR |kl B A I I S AR
FHETI KB A 2 bt RO 24 o s Ao )t I C 2 1
R AR B 5] MEBR T 2855, 1 JC & B E I H , ANRE
ARGEH IR . A SCIRHRE R AR R 5E i AS
HRE IR YT AR RO ER SRR R A U 1Y
Fr O H I GE B VAR RIHI E 1~ 2 R By, X
DL A R DA b RS 1 SOt W N ] B b A
Hh ZARPRIL S S R T R

— | Z23F- (quantitative analysis of multi-components
by single-marker, QAMS )7 & AL FiAS i HBE M 2 151
BRI NS, @A 5 ARG B AR XS IE
IR (o) R TS RRIN B 53 B i W 7 v, P SE B2 4y
[ BP0 S % 2 v B A TR 1 0 BRSO ERUE s B
SN, L2 T LAERA], AR T R E AR,
TEHEEUE— RIS 5 AR ANRT T RS, i
RS TR RS A E LU A U, DT
ZFPR I R RE . AR, AR AT A O T B AR
SN RN (SR R (ENE NI TP O O R i N f ]
PR ARON T AN . ABFR AR 6 Fh S A
XoF A8 e B B A3 (R4 P PR S LA I 1 1R I LS IR, o
P2 A IR 3R AR R T RS LA R AR TR )
XF G AT QAMS i[RI I L A R AT ik 6
Pl & i SOOI PR A OGN, BT MR Y T
G HT KSR ER T4 T (BRI

1 ##l
1.1 FE{UEE

AW £ EALER AR Agilent 1290 Infinity 1T 5
1) 8 TR S0 € 3% (UPLC) % (35 [# Agilent 23 )
MS205DU #7543 Z — Hi - K- (3£ [# Mettler Toledo
5]) (FA2204N BUJT 43 2 — L ROV ( H S A
PR 7] ) | 1530 I R4 ( 3 [E Thermo Fisher Scientific
AT DE
12 FEHRS5RF

W R AR (At 5 110831-201906, 4l
91.5% ) . Ji JLAS R X BE i (L5 110809-201906 , 4l i
97.7% ) | 4t 3B 2 X B (Hik 45 111687-201704, 41 f&
94.9% ) | ¥E 16 R X B i (Fit 5 111959-201903, 44 FF
88.8% ) ¥ [ T [ £ b 25 R e ST E 5 7 T X BEL

FEZEE 2020 FE3EE 16H

(#5 C100001-200628 , 4l & 98.0 % ) F1- 5431 2 %] HE i
(43 C101499-201219, 44 & 98.00% ) F41 1A [ 5 M it K
AR R TEA A BB (sl ) 1 [ 26 [E Tedia
sl Hai R R b ali s AKCh R 4liK .

23 MR ZG B R T M AR ) IR AT
KU, H S R 24 R 2R 2 S B A PR SC R S 5 R
HPHRHE Y2 M. dodecandrum Lour. [A42 5 IS 2

[ZESUIEISYIESR
®1 RIGMRRER
5% RH 5% Rl

DROI 200477 SHMTEEK F¥i 5 DRI3 202145 H  BAMMETIMES
DRO2 200477 Bl ERES DRI4 202145 ]T BARRMETRERUKTE S
DRO3 2004F7H M s M DRIS 202145H  BAHMETL S
DRO4 202048 BiEaMEUK L FA DRI6 2021451 BRHMINTILIES

,J\

,J,

DROS 20204E8 1 B KL DRI7 202145H B =#Ths
DRO6 20204E8 7 EpiMifEL DRI 202147H BB LR
DRO7 2020487 B 5Es DRI19 2021470 AMiE AR
DROS 2020477 EXliEEER DR20 2021477 M i T
DRO9 200497 Bk DR2I 20214E6H  FMTALARHE

DRIO 201848 H  BirHIEKE ~# DR22 202147 AMRRETIH
DRIl 201877 Bk &mas DR23 201997/ Bl ER
DRI2 0187 BARRMEILE N
2 HEEHER
2.1 Bi%EE

LA Waters ACQUITY UPLCHSS T3 (2.1 mm x 100
mm, 1.8 pm) A EisHE, 0.1 % BBRVE TR N ShA A
BRI B AH B 4 TR AR B2 (0~4 min, 3% B;4~6 min,
3% B~5% B; 6~18 min, 5% B~10% B; 18~23 min,
10% B~25% Bj; 23~27 min, 25% B~30% B; 27~42
min, 30% B~35% B; 42~44 min, 35% B; 44~48 min,
35% B~40% B; 48~50 min, 40% B~50% B) ; Jiii i N
0.2 mL/min; #1354 30 °C 5 R A 260 nm; HEREAFN
70.8 uL.
22 BRHTE
2.2.1 XTREMESIE RS PRIOEE IR R LR (4
IR IR E TN B A A a0 H B A 43 0]
il BB BV i 4 0.361,0.314,0.325,0.400,0.454 mg/mL
B — X B A VAR o o A B PR IO AR IR o) R it 3 i,
A EE AN 2 mL {9 A 5 LA PR A R ik 0.165
mg/mL B8 AL TR X B8 TV . B GA 6 B — X HE
WS I, BT R i R B R R T ok B
TR B 0T R VAT
2.2.2 HLASEWR BOBRK R G 2 501 1 g, K%K
FE BT HETE M, R % A 75% F I 25 mL, FROE i
1,85 CARWE TR 1 h, BOH A, F 75% B b 2
VAR, FE 5T, L 0.22 um A LBE AR gL, RIAS .
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2.3 FIEFWIE

23.1 BIEMEFZE  palk s RS s (75%
P ) TR A B AR I A R4S 0.8 uL, #242.17 0
TSR T e SR AR . SR ER, AT
T 6 B AN A R JE T4, ik L @bl ik
P L P 12 s ) P )

20

0 5 10 15 20 25 30 35 40 45

t/min
AJRA X B

0 5 10 15 20 25 30 35 40 45
t/min
B AR T
LB TR 2: JFULARTR s 3 AHIR R s 4 S 3R 5. 49 T3 6. #F
TEmR

BE1 a6 FhERA ST B UPLC B

2.3.2 AMEEEEE KSERIC2.2.17 0T 45 B — X
HE S VA YA 3E o, P I TR T 6 S [) o e 1Y)
ZANR AT WA S VAT, $ 2,17 TR (a3 S HERE 23T
IO ST UG T A o LA AR5 000 XoF R ) R U B (o) S AR
b JETIFL () A AbR, HEATEE IR . 253 2,
x2 HRHMENRIHEEXRERER

[EilE%) TRy r SR (p g/l )
W Y=9474 15465342 09997 10.00~40.01
IR y=17.538r+4.8208 09996 7.00~25.12
HHE y=24275x45.135 4 0.999 6 40.00~90.00
S Z y=2431Tv—52826 0.999 1 20.00~115.00
BT Y=3.776 6r+1.244 8 0999 10.03~50.10
i y=37312-13355 0.999 6 597~19.80

2.3.3 AEHEERLE  HEEWEC2.3.27 U N LT
FRL VA J3E TR 6 o TR S VA, 12 2.1 " LT (01 S5 1 it 8
FE6 U, e G MIAN, S5 BN, B IR JFELZRIR 4
R AR T O AR R 0% 1 ALY RSD 43 51 ok
0.36% .0.28% .0.64% .0.29% .0.20% .0.69% (n=6) , 3%
ARG 2 B R AT

234 R tiE R % R BCEE R A R (G
DR23) , 735l T EIEAUE 2.4.6.8.10.24 h B #2°2.17 55
G SRR AT, T SR TR, 5 RN R
iR JELASER AR 2R IR R T AR 1 A
RSD 43 %} 0.27% . 0.38% . 0.56% . 0.60% .0.29% .
2.96% (n="6) , ALK AR TE 24 h NFREME R AT
2.3.5  EEMEE BRI ER 245 4 (45 DR23)6
0y, 422.2.27 0T 7 ikl s S i v, 4 2.1 T T 1
TS AR IERE AT, T SR T A AR [B1H R 545 A
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I, SRR R TR JRILAR SRR R
FEIR R T ERAC TR % 5 RSD 43 %I R 2.06%
1.64% . 1.57% .2.36% .2.93% .2.49% (n=6) , &M% )7
FEG YR

2.3.6  JMAEEIBCRIE  BUR — AR 25 M (gn 5
DR23)6 {7, 545y 0.5 g KGR E , 70 Bl A S Mg &%
ST i A 2 6 BRI, $2.2.27 T il 5 ik
ARV TR, P 2.1 0 5 A5 R AR A3 BT, T SR U T
BORH AL EISCR . 4550 8RB IR s LASTR |
FEIRIZE AR T RRAEIR 0 2 I [T R 43 1)
M 97.79% . 100.18% . 97.84% . 96.45% . 91.84% .
108.06% , RSD 4» 5k 1.71% . 2.32% . 1.41% .1.48% .
1.20% .6.66 % (n="6) , FE 1% 77 L A B 44T

24 QAMS EByEEST

241 fuWHE S DR B HCC2.3.27 TR () R AR
B BRIV, 2.1 T ik SRR AT e R A
A TR . DI A NS, R 2 e T
BEETF]R IR AR T BAER I £
Su=(Axc)/(exA) (AN S PG, o R FREI R 2
() I B VR BE , o i N2 ) 1 S5 o TR E , AL R R I 4 1
WETE A M, R EOR BB TR F LSRR 4R
T BRIEFR Y £:43 )M 0.255.0.140,1.038 .0.654
0.070,RSD 4345114 1.46% . 1.18% .2.51% .0.91% .3.28%
(n=6).

2.4.2 N[ o AE | FE IR RN X LR R A
Agilent 1290 Infinity Il £ 41| UPLC 1, % £ A [ {4 1%
(Waters ACQUITY UPLC HSS T3. Agilent ZORBAX
Eclipse Plus Cis. Agilent ZORBAX Stable Bond SB-Cis,
LA 1 4 2.1 mmx 100 mm, 1.8 pm) . A1 ik (25,30,
35 °C) I (0.18.0.20,0.22 mL/min) XJ £ /853 fu FI 5%
Mo 455 WoR, FEA R ETEAE AR E T T
iR JFJLASTR SR O T RRAERR 34 £ 50 R
0.259.0.141,1.061.0.616., 0.076, RSD 4% %Il 4 0.72% .
0.83% .0.73% .1.07% .1.48% (n=9) , WA [l (a4} |
FE TR R 5 AR B3 1 £ T B RS

2.4.3  N[RETERE A AL X AR Xt (A B s [) AR X
PR R 2Z 05 m LUHINZE NN S TR RE T
2 JF LR SR R T AR IR I A X O B B ]
FFE X BA I 7] 22 , % 882.4.27 T A Jal (3 b AL
AL X AR X {5 R ) AR O B A ) 22 A R . &5
S, 5 BN SR OR B4 B ] 43514 0.175.,0.336
1.092.1.166.1.215, RSD 4351 10.27% . 7.27% .0.96% .
1.40% . 1.99% (n=9) ; V- ¥ A0 X £ B3 B 8] 25 53 5 S~ —
25.628. — 31.860. 3.546. 6.439. 8.344, RSD 4% %l K
1.70% .1.89% .13.95% .12.76% 13.77% . A] W, S:4t3]
BT REAEBR Y ] R AR X B B PR R A T E A
FEN o F BT R R LA R A8 AR X B3 Bt 1] i /)

FPEZG 2022455 334555 163



AR PR B4 B ] Y RSD YK F 5% , F1) AR X A4 B4 B[]
(P B FER AN S LAS R VA 52 57 468 Ry DRI 5 1T — %
AN 58 I [0 2% 9 RSD ¥9/NT 5% , 26 B — 3 n] F| FAH
Xof (o B BsF 1) A e A T HERR RE 6L, ILAME T 456 — & 1)
NN D QRGN ST =X A
2.5 M 6T S =HINE

B 23 HEHIFRZO AL, 4522.2.27 W F 7 il A et A i
W, PR 217 0 g S5 AR bR AT 1E SR T A, DL
IR NS, L BT AR TR R LA |
SRR T BAEIR I i, [RIBR FHA MR IR
B JFLAIR HHH R SR T AR &
1. RJH SPSS 25.0 84 XF ARk 5 QAMS Bk iy 25 1
FELE AT IS REA K56 o AT 2 B BOE 41,
ZERLER 3,
R®3 23 HLHFRZAH B 6 ML IMRIE S QAMS ER S

EMNELER(n=2,%)

L. BRTR  ELER ShE AT Bl
s HHE ——— — Y. >
B () SR QAMS &w QS M QAMS &m QS &Hm QAMS
k% oW [ W ok

DROI 0133 0022 0.022 0009 0008 0190 0198 0.082 0.08 0015 0014
DR0O2 0089 0024 0024 0007 0007 0.143 0.149 0045 0045 0014 0.012
DRO3  0.023 0024 0024 0008 0.008 0.129 0.134 0038 0038 0016 0015
DRO4  0.064 0014 0014 0006 0006 0126 0130 0.057 0.056 0.009 0.008
DRO5 0113 0012 0012 0006 0006 0.191 0199 0031 0031 0014 0013
DRO6  0.038 0.031 0.031 0008 0008 0.127 0132 0045 0044 0012 0011
DRO7 0121 0.019 0019 0006 0.006 0.175 0.182 0.064 0.063 0.020 0.018
DRO8  0.088 0026 0.025 0018 0018 0.138 0.144 0.037 0037 0013 0012
DR0O9 0149 0020 0.020 0006 0006 0234 0243 0111 0110 0022 0.020
DRIO 0182 0032 0032 0012 0012 0273 0283 0125 0.025 0023 0.021
DRIT 0132 0021 0021 0010 0.010 0.194 0200 0062 0062 0.022 0.020
DRI2 0107 0032 0032 0010 0010 0.160 0.167 0.104 0.104 0013 0.011
DRI3  0.133 0015 0015 0007 0007 0193 0201 0.141 0.140 0012 0.011
DRI4 0100 0009 0.009 0005 0005 0.168 0175 0.062 0.061 0.010 0.009
DRIS 0110 0.013 0013 0004 0.004 0.177 0.184 0062 0061 0011 0.010
DRI6 0130 0012 0012 0004 0004 0202 0210 0.09 0093 0013 0012
DRI7 0079 0008 0.008 0003 0003 0134 0139 0072 0071 0008 0.007
DRI 0.050 0017 0017 0007 0007 0.107 0112 0.065 0.064 0013 0.010
DRI19 0116 0.017 0016 0.009 0.009 0.174 0182 0101 0.100 0.014 0.011
DR20  0.021 0013 0.013 0006 0006 0.068 0071 0013 0013 0007 0.006
DR21  0.065 0015 0015 0009 0009 0111 0116 0017 0016 0.011 0.009
DR22  0.046 0012 0012 0008 0008 0.08 0093 0023 0023 0009 0.007
DR23 0157 0.041 0042 0023 0.023 0228 0239 0052 0052 0016 0015

t 0.017 0.033 —0452 0.052 1186
P 0.986 0974 0.654 0959 0.242

2.6 RSN EERNE

2.6.1 DPPH H HFALIERRIE S5 SCR[12]0 0l %
1, - 2R 3-2- = RS ZE Bk (DPPH) TAEW . BL“2.2.27 15
TR A VR, 75 % WY SRR R 200 £, £ 31 A 2
W HE A 0.2 mg/mL B S T B 96 FLIR Ay R 2S B
41 R IR AR AR S AdimA
75% FHFEZ W 100 pL+DPPH TAE#K 100 pL, AR 4UmA
HE SR 100 pL+DPPH TAEH 100 L, X BRZH i A {3
IR 100 pL+75% FEE 100 uLo 3 41ME S F 50

FEZEE 2020 FE3EE 16H

BEEHFRE 20 min, 75 517 nm PR I E W OGEE , HKIK
R A ) A FERR AL A A (RFREZH) o 42 F 20
HOHBRIEERRE: B HIEERRE=[1— (4 — 4.)/4] %
1009% . Z5HILFR 4,

F4 23HHBRAMREUFENESER (n=4)

5 DPPH F AL BR ) % ABTS A i AEEBR% % FRAP{H/(mmoL/L)
DROI 61.69 511 034
DR02 4790 3681 022
DRO3 5592 483 025
DRO4 4.8 4785 026
DR05 501 55.88 033
DRO6 30.18 3103 021
DRO7 5878 5043 034
DRO8 38.60 4023 021
DR09 7191 6585 038
DRI( 7431 63.55 039
DRII 6493 5634 035
DRI2 5064 46.17 025
DRI3 69.08 69.87 045
DRI14 7220 6238 037
DRIS 6841 60.2 035
DRI6 6498 65.00 040
DRI7 5942 56.60 032
DRI$ 58.80 5173 031
DR19 6.4 5768 035
DR20 5719 55.35 031
DRI 38.94 4555 025
DR22 5084 53.06 029
DR23 4080 511 02

2.6.2 ABTS AHEEIRIE S5 SCHR[12]09 7156 &
2, 2" -BRA - (3- & 3 - 7 I e e b -6- i iR ) — 4 £
(ABTS) ik TR . B 2.2.27 500 F K s W, 1 75%
FH B3 78 100 15 , 45 21 2 25 i fE W B4 0.4 mg/mL (it
A B 96 FLAR A 2SI 4L RS AL XTI, AR
WEANATRE . 25 A A 75% W BER K 20 pL+
ABTS ‘TAEWK 180 pL, A i ZH I AL i %5 K 20 nL+
ABTS TAEW 180 uL, X BRZH hin A i 7 W 20 pL+7K
180 uL. 3 ZHFE I T I T kL ERE 30 min, 75 734
nm P T IE WOGEE  ARUIE S Ao(Z5 4 A (RFE
A, (FREAH) . #42.6.17 30 F A= 3H45 ABTS H i
Bk, SR WNEA.

2.6.3 FRAPL S5 SCHR[13)M0 5 ik il 2 ks 1 ik Jst/
Bt % 1k B8 JJ (ferric ion reducing/antioxidant power,
FRAP) TAEW . K 96 FLAR ST MAE S L0 FNZS 4, R ik
B AANTATRE . FESRANA2.6.27 550 T A= 24 B Bk By
0.4 mg/mL [P A 5 7% 7 20 nL+FRAP T 4/E# 180 uL,
23 FLH A 75% I 20 pfL+FRAP TA/E# 180 pL. 24H
FESI T 37 CF #5510 min, 7€ 593 nm %K I 52 0%
FCBE, 3 ailhic h ACRESL ) A(ZS ) o 3 B EC il
J¥ 4 0.10.,0.20.,0.40,0.60.,0.80, 1.00 mmoL/L F4 % /i V.
RV, e 3R 5 T e WO B T 2 AR 2k . 4t
IR OB (Ai— A;) FABRHE R 2 7 R H R0 R
AR IR A% e 10 ]9 “FRAP(H” . 454,
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2.7 6MEAHSESHENFENEXES T

2.7.1 JRESCHKEE /MM R Excel 2010 #44, XF 23 4t
HOARZ B4 6 B A 1 5 i S PR AR TE PR TR
JE T, G5B B TR LR HHIR R A4t
FIZ T AR R & i S PR M S R K
F0.6, KU B R, 6 Fl 4% DPPH [ FH L35
B2 53 Wk /NI Sy S 490 3R > BRAE TR > 4 >
T > RLRER > BB TR, X ABTS H H 2R iEBR %51
RN Ay St IR 28 > 75 T > 4 R > 846 1R > 5
JLZER > W 718 , % FRAP {1 57 Bk K /INIRUF Sy S 4
R >RSP T >R > FILER >R E T
MR, 4IRS,

x5 HWRFMEISSESHANFEENRK BEXE

RE
iy DPPH F % ABTS A hiAEETR% FRAPi
UaTH 07498 07276 0.7307
JF)Lm 0768 3 0.7490 07458
HHE 0.796 1 0.7846 08012
SHHZ 08669 08512 08574
BT 0.7879 0.793 0 08006
SHER 0.8043 0.7788 0.7829

2.7.2 FUBHAHCHESMT R SPSS 25.0 3 AF 4 7L
AR AT . G5 BRI R FHHR ST H
i 5 DPPH H HH S5 B 46 2 0 35 1E A G (P<<0.05 3 P<
0.01), JFULAER & 55 DPPH [ i L7552 8 % i
K (P<0.05). 7€ ABTS H i 3% bR 1 FRAP {H 5 Hr
o AR AR O T A R SRR R B IR
2 (P<0.058¢ P<<0.01) , W& IR R LI T w5
Pra b Tm L B 5 UM DG (P<<0.05) . 4525 ILEK 6.

*6 wRBeMESSESHANEENNETEHEX

%)) DPPH [T % ABTS A iR FRAP{d
BRTH —0.342 —0515° —0467
JF LR —0.459° —0.460° —0.463"
HHE 0475° 0437 0.530°
SR 0.502° 0.414° 0.500"
BT 0.642° 0.606" 0.659°
1o 0340 0.544 0241

a:P<<0.05;b:P<<0.01

3 itig
3.1 X BB & E RN KA IHIE

ARAIFF TS 36 %o L 3 5 6 R ) o 4 S AR [ IO =X
([l HE A ) R EEAFR 73 85 (25 % .50% . 75% .100% )]
HEAT T HRER, FEREAN RIS DN e it A T T 5488, DL 6 Rk,
SRR AR , £ U R FH 75 9% HY B a] i S B
BRI . 6 B ME 254 nm A1 260 nm K R4
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