HPLC % [Al N E A H 1~ 5 Bl 1 2 i e 2 lidn IR e
3 OHU AR E B ST (LERTRBHARBA, S E B4 54101225007 % EE R A
BT E A 535000;3. 40 70 B HART, I 4 536000)
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W E Ad iR EsdT PR A E Tk, R & ORE AT P 5 S LB R R0 A AT R
SH AR ESH . Tk RASHRAMEEFIMNERFT T FPELTR AL TILEE MEER I THRRAR BRALRYEE, &
1A A Agilent Eclipse XDB, 73148 4 T HE-0.1% B8 K ik (B 2L ) , ik 4 1.0 mL/min, #-0 % % 4 220 nm, 4232 % 25 C,
BHFAH20 pL, S FMELERIATERS SN ARESI, SR EETR AR TIVEE A ZLEF ITTBHRR LR
MBS LTS B A 4 1.994~31.90.,0.159 8~2.556,4.533~45.33,14.75~88.49 ,2.956~47.30 pug/mL (35 =0.999 8) ; ¥
2% 4 0.025 6.,0.027 1,0.052 9.,0.186 7,0.133 1 pg/mL, & & &5 % 0.085 1,0.089 3,0.170 6.,0.615 2.,0.441 9 ng/mL; #5 % £ |
FRME(240) E LRI RSD 3 <2.0% (n=6 K n="T) ; A= F % 96.19% ~101.49% ,RSD 4 0.98% ~1.41% (n=6), 12
AR AHINERS, TRA2E L P BERTEENRETESERSF RS, AM R ERIF, &b 07 HRIER
1 ZRERTE, THTAEFTPEALTFR AL TILEE MEER FTFRRR HRLR A ZWR AN S8R E =i

FTRERZE5
KR AHT; SRRAMEEF; &N ; RSO RESH

Simultaneous Determination of 5 Constituents in Phyllanthus emblica by HPLC and Its Principal Compo-
nent and Cluster Analysis

LI Qi', PEI Hehuan®’, LI Jing**, LUO Yahong' (1.Guilin Institute of Food and Drug Inspection, Guangxi Guilin
541012, China; 2.Dept. of Science Research, Qinzhou Hospital of TCM, Guangxi Qinzhou 535000, China; 3.
Qinzhou Institute of TCM, Guangxi Qinzhou 535000, China)

ABSTRACT OBJECTIVE: To establish a method for simultaneous determination of 5 constituents in Phyllanthus emblica, and to
conduct principal component analysis and cluster analysis of contents of 5 polyphenolic constituents in P. emblica from different
producing areas of Guangxi. METHODS: HPLC method was adopted to determine the contents of gallic acid, epigallocatechin,
corilagin, terminalia biphenyl acid and ellagic acid in P. emblica. The determination was performed on Agilent Eclipse XDB column
with mobile phase consisted of acetonitrile-0.1% phosphoric acid aqueous solution (gradient elution) at the flow rate of 1.0
mL/min. The detection wavelength was set at 220 nm, and column temperature was 25 “C. The sample size was 20 pL. The results
of content determination was processed by principal component analysis and cluster analysis. RESULTS: The linear range of gallic
acid, gallocatechin, corilagin, chebulagic acid and ellagic acid were 1.994-31.90, 0.159 8-2.556, 4.533-45.33, 14.75-88.49,
2.956-47.30 pg/mL (r=0.999 8), respectively. The limits of detection were 0.025 6, 0.027 1, 0.052 9, 0.186 7, 0.133 1 pg/mL;
the limits of quantitation were 0.085 1, 0.089 3, 0.170 6, 0.615 2, 0.441 9 pg/mL, respectively. RSDs of precision, stability (24 h)
and reproducibility tests were all<<2.0% (n=6 or n=7). The average recoveries were 96.19%-101.49% (RSD=0.98%-1.41% ,
n=6). 12 batches of samples had 3 main components. They could be divided into 2 categories. P. emblica from Rong county of
Yulin city in Guangxi Zhuang Autonomous Region had highest comprehensive principal component score and best quality.
CONCLUSIONS: Established method is simple, accurate and reliable, and can be used for the simultaneous determination of gallic
acid, gallocatechin, corilagin, chebulagic acid and ellagic acid in P. emblica. The quality of P. emblica from different producing
areas in Guangxi is different.

KEYWORDS Phyllanthus emblica; HPLC; Content determination; Principal component analysis; Cluster analysis
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I E TP AR H T 5 M2 onE AL S IR
I 12 R A T T BT S 5 M2 InEm LA TRy
T REEAT R T R ZE A R A ) Z AR
Bt N DB E A ZR G AR bR , TR 2544 5 40
25 T B BT, Sy T 5 24 B 4 RN 255 0
PR A AR

1 ##
1.1 88

Agilent1260 Infinity T HPLC Y, {5 GT115A
B A T8 B KV RS 2% L GT129A H ol dF R AR
GT7111B DU AR % (3£ Agilent 24 7] ) ; XS205DU Hi, 1
3BT R (B Mettler-Toledo 23 1) ) 3 101-1-BS- 1T X
TRA (L ERIE B TT 2 A FRA A ) s DTA-42 8 75 i1
TEVEHLLZE (5L AR b BB 1 28 il 3 A BR A A5 Sim-
plicity #47K 22 4t (1% Merck Millipore 22 /] ) o
1.2 K

W R X B (455 : 110831-201605, 411 F -
90.8% ) AT B 5 % B (45 £ 111623-200301 , 240 %
100% ) & AE B2 X BE 5 (45 : 111959-201602, 46 )&«
89.3% ) ¥4Iy A E & ah 2y A E DE R B s B LA R
X HE & (L5 : PRF7081801, 4l )3 : 98 % ) il T K iR ot
HE (L5 : PRF8032222 , 45 : 92 9% ) Y40 [ R #1535 Fig 1
BHETF R AR F O IR A @i al, Hoaim 4
3T al, KRB AK
1.3 zhtt

MARIE LTS 1o T A FE S Gk , s T sE |
TCREH . &) TR B2 R 2R 22 B X F5 77 R P 4
FE BN K EHE Y 4% H T (Phyllanthus emblica L.) 87
fif AR S . R PR S R S R B Ak e, T, &
W2, MR R B2 M 0.5~0.8 em AL IR , 76 /MR 18
A7, PRV A ORE 24 200 g, 75

A il BRUA H T RELORE, MR, 2 DO TR A S
S H.

F=1 HHEIR

Tab 1 Sources of P. emblica

HEihgs T R ]
s1 [ PR SR 20174E9 /]
2 | AR T e LA AR 2017410
3 R i AT 2017410 /1
$4 TR e B AT 2017410 A
S5 J AT TR E ARG A S X 20174101
s6 J A M B 20174114
s7 J M R 1 BT 2017410 /1
S8 PR I B 2017410 f1
$9 I EMTZS 201749 f
s10 J T EMA R 2017410 4
si1 )P S T R B 201749
S12 J TG G AR 2017410 /1

2 FHEEHR
2.1 fitEsg
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3% 41« Agilent Eclipse XDB (250 mmx 4.6 mm, 5
um) ; JENAH : 2 (A)-0.1 % B R K W (B) , A6 v
(0~10 min,4%A;10~11 min, 4% —6% A; 11~25 min,
6% —13% A; 25~35 min, 13% —14% A; 35~36 min,
14%—15% A ; 36~50 min, 15% —17% A ; 50~60 min,
17%—4%A) ; 3% : 1.0 mL/min; K% 4 : 220 nm; £
225 C; D 20 pl
22 BREHEHE
221 XTEGI AW OF % FREOE & 7 1R B 5
10.98 mg, B T 50 mLAZ G A, 111 50 % H s g -4
BERZIRE B4 A3 BT R E A 199.4 pg/mL HX RE AL
B A NS BC FESIT45 A 5 mL, BT 25 mL A%
I, i 50% A IR 2208, B2 5] 15
W R 39.88 png/mL X BR S IV & B QRS E AR
BT ILZEZEX IR 10.19 me, BT 100 mL k# @i,
T A A AR R R 2 RS ORI S mL, BT
25 mL @R, i B IR R B 208 5] 15
J U B oA 19.97 pg/mL FR5F BE SR I 489 C o K 8 I B
X BB IE £ W C 5 mL, B F 50 mL (6 i, Jin H
R R 20 5 AR TR RN 1.997 pg/mL i
X BE IV 25 W Do (RS 2 AR U] B 7 3 B 15,11
mg, B T 100 mL A7 € & b, i B RV R R A6 R 2 20
JE L RRA) L A BURH B y 151.1 pg/mL F 0 R 4 I 4 TR
E. @HSZFREGH TBEA R X B i 20.04 mg, B T 50 mL
PR I B R B 2 A A Tk
J¥ 4 368.7 ng/mL A X} HE 5L IV 5 F o ORE & R 16
R B 16.55 mg, B T 50 mL Az, i s A
R RZI, PR5)  AF R R R 295.6 ng/mL A X R
i Go A 2 W O BE L IV 249 G 5 mL, B T 50
mL AR 0 A R AR R B 20 5T A5 o
WM 29.56 pg/mL A X BE SN 2 W H o
2.2.2 IRAXTRESEIR Ay AR R R 2.2.17 T %
B SV B D\ E.F . H% 1 mL, & T[f— 10 mL ki3,
s, FEER, BN SRR TR KB TILRR M
HLPLGT IR R R AR R T VR 4 ) R 3.988
0.199 7.15.11.,36.87.2.956 pg/mL YRS % R 5L AT
223 HEHASER BCL3TIWUR AR 0.1 g, KB
FE BT HERIV RS MA 50% H 50 mL, e
Jo i, RS (TR 1900 W, 4515 : 40 kHz) 30 min, #07% , FF
FRE i, FH 50 % B Ab f2 080k B i, 850, 42 0.45
um LIS Mg L, BUEEW, BA5
2.3 R&iEAMRE

B2.2.27 W IR A X BE S ORD “2.2.37 T F ki
BRI (G5 S5) AT i, #52. 17 I (A i AR A AR I A
R, 2R R OIS &R AL 4 8] 5
Z= UL W () Y RE IR B B 0 5, 40 B 8 > 1.5, LAt s 43 Xt
PRI B TG TG, BEIS AR A TR T
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JUZEER TR 0 G TR R BRAERR I TH39 >3 000,
EREE LA 1,

IR

[ULCEDA
BEILm

B TILER

0 10 20 30 40 50 60 O 10 20 30 40 50 60
t, min t, min
AR BLiRA X

Bl SxkEEIEE
Fig1 HPLC chromatograms

24 ZMXRER

KR 2.2.17 W F X BRI A A 0.5.1.0.2.0,
4.0.8.0 mL, %} FE I 45 96 € 0.4.0.8.1.6.3.2.6.4 mL, %f
HE I 44 W E 1.5.3.0.6.0.12.0,15.0 mL , % BE Sh 748 Vi
F 2.0.4.0.8.0.10.0.12.0 mL, % B S 45 G 0.5, 1.0,
2.0.4.0.8.0 mL, 2 %I B T 50 mL Az o F ) v, in F st
25, R RN A X BRI R eI R RINRES
X B RIS 20 pL, $22.1 7T T (6 1% S5 PR EREI 5 L i
ST AL, I E IR BT ILAER STHEPE J7F
RN AR IR T Vi B AR AR A () D TR RR R A AR A
(I TERMERIE . 2ot X R LRI 2,

R2 KUEXRERER

Tab 2 Results of linear range investigation

FRINY [E[EpgE r LHER, pg/mL
BETF®R y=153.9x-65.42 0.999 8 1.994~31.90
BETFILEE y=97.53x-0.207 5 0.9999 0.159 8~2.556
LEo y=91.07x-103 4 0.999 8 4.533~45.33
TR y=51.83x-4743 0.999 8 14.750~88.49
T y=34.37x+0.291 7 0.9999 2.956~47.30

25 WKNRSEERERE

Be2.2.27 30 N IRA X BRI RO & AR EERR R, 4
“2.17 IR A SR A BRI A 6 UK, TSR T AR . Y
fEME LR 30 LISy A5 A PR 5 2 (548 L oA 10 1IN, 75 ot
B, 250, WEFR K EFILER W RR 1K
IRPRFNEEAE R A FR 43 7124 0.025 6.,0.027 1.,0.052 9.,
0.186 7.0.133 1 pg/mL, & &R 43541y 0.085 1.,0.089 3,
0.170 6.0.6152.,0.441 9 pg/mL.
2.6 EEZEILE

Be2.2.27 W MR AR IR SO i, F2. 1 IR
TE AR SLIERED E 6 U, i SR IETATAR , T H IR 2%
B S e 3 d, i H RSB . 4551 BT
iR BT ILASER BT BER R R T EORER AL IR V4 T
FR H N K % B2 RSD 4391 2 0.21% . 0.88% . 0.14%
0.20% .0.64% (n=6) , H [A]} % & RSD 43 51| 4 0.26 % .
1.42% .0.25% .0.24% .0.67% (n=6) , 7 B A 25k %5 Jif
RA47.
2.7 RREMLE

2,237 ™ A S (G5 S5l L, 430l T &

T EHE 2013FEFE20FFE11E

TR FHCE 0.2.4.8,10,12.,24 h % “2.17 50 (3% 214
VEFEQ 2 e R m A, 450, B TR B E T ILK
R R G FEOR R AL BRI TR RSD 431 4
0.45% .0.63% .0.27% .0.57% .0.60% (n="7) , F& B {itizt
SRR S IRCE 24 h N ENE R I
2.8 EEMHILE
TH RIS SO AE M 29 0.1 g, #“2.2.3" T R )y
Tl A& At A U, L 6 0y, PR 2.1 T Ak A Rk
FEIE L 30 S0 T AT AR A= i (4= S5) K& fe , 75
S, 258, BETIR e TILAAER MTHEA,
T FEORTR BEAERR & e - 39{E 0 5118 2.314 4,0.109 1,
6.138 6.12.394 5.1.938 1 mg/g, RSD 43 % 4 0.76% .
1.38% .0.55% .0.84% .1.02% (n=6) , {KPAAR L TEH
Rt
2.9 IniEE RIS
HE 2 FRECE H1 & 5 1 “1.37 TR A 5 (45 S5) 24
0.05 g, 36 43, 2 BUMA — B AR T “2.2.17 350 XJ BE i
W28 U, 44 2.2.37 T Jr ik il e ol i S U, PR 2.1
T g 25 AR 22 , 30 s 1 AR R0 BR AR i (SR 5
S5) FKE A, AR WA 3.
3 MEERKZRRELER(n=6)
Tab 3 Results of recovery tests(n==6)
WO, FESEE, AR, WA, R SESAEE RSD,
g pe pg  pg Ko WK% %
004956 10525 9970 20410 99.15 9910  1.09
005098 10827 9970  207.67  99.70
005106 10844 9970  208.97 100.83
005092 108.14 9970 20638  98.54
005056 10737 9970 20475  97.67
005084 10797 9970 20638  98.71
BETILKE 0.049 56 496 499 990 99.00 9813 127
0.050 98 500 499 990 96.19
0.051 06 S0 499 1005 99.00
0.050 92 500 499 1005 9920

0.050 56 5.06 4.99 990  96.99
0.050 84 5.09 499 10.00  98.40

G
RETR

LAY 004956  279.16 30220 57728  98.65 98.07 104
005098 28716 30220 58167 9746
005106 28761 30220 58771 9931
005092 28682 30220 58277  97.93
005056 28479 30220 58277  98.60
005084 28637 30220 57783 9645
TR 004956 56366 55305 110196 9733 98.19 098

005098 57981  553.05 1124.14  98.42
0.05106  580.72  553.05 113282  99.83
005092  579.12  553.05 111643  97.15
005056  575.03  553.05 111739  98.07
005084 57821  553.05 112221 9836
e 0.049 56 88.14 88.608 17499 97.94 98.76 1.41
0.050 98 90.66 88.608 17790 98.38
0.051 06 90.81 88.68 180.81  101.49
0.05092 90.56 88.68 17790 98.49
0.050 56 89.92 88.608 17645  97.58
0.050 84 90.41 88.608 17790 98.66

2.10 HEREFENE
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H W12 HAE MR 29 0.1 g, 430042 “2.2.37 T J5 vkl
F AR, TR 2.1 U 8 A RE DI E L 10
W AR FHNER 12 AR i Sk S, T RRE L S i
GER R, 2R G b I FIBORIR % 1 22 SN, HoR
AP i 28 SO, P B T IR & R e IR A 221 5
7, W VU A [ sty H 1 25 0 o A A — 5 22
S AR L 4.

R4 HRSBNELR(1=3.mgg)

Tab 4 Results of contents determination of samples

(n=3,mg/g)
Higs BETR R TFILER [IEEToy WFHRR AEm
Sl 93031 03319 5.0820 12.954 4 3.6595
S2 53729 0.1550 7.198 2 154133 28572
S3 6.658 4 0.1910 58503 11.876 9 1.8970
S4 94787 0.266 8 52228 13.022 6 22728
55 23144 0.109 1 61386 12394 5 19381
S6 41469 0.094 5 6.462 8 11.296 2 22792
S7 2.096 8 0.1028 41849 135136 20451
S8 40610 0.1007 4740 5 16.072 0 22716
S9 7.1673 03783 5.6973 13.7052 23421
S10 5.6852 0.2899 6.863 0 13.816 9 2.588 4
S11 93750 0.187 5 45891 11.181 1 527117
S12 54155 0.1074 47135 16.299 2 2.0912

2.11 ERHHH

F A BT A AR, AT LR 2R bR A R
DEOUAZE G R bR, XS DB 2R G R bR LB R 2
Hb Sz WO AR AR I I 45 B . 38 SPSS 25.0 %K
AEXF 12 A i 5 S e 45 SR A T b AR R
fEfE >0.95 My HT 3 A~ E M 4r BRI 22 sk £
85.753% , REIEAULIIAEA IR ME R, Lk 5.k 6, &
AT 1 DU R R, PR R BT ILA R
AEBR B A 5 v, B FE A3 1 F B S 13X 3 Rl o348
FRigfE s 050 2 F BRI FIHORFR A 15 B 5 X A
43 3 TR IR R A LR o AR RS R4S o AT
GEATE, e 54350 (F) =0.513 1xF,+0.265 4xFo+
0.221 5xFy, 45 5 R BT I FE i vh 9 5 SO 23515
53 (F) ey 298 B 5 R AR T

R5 ERSEHEEMAERRKE

Tab 5 Characteristic value and variance contribution

rate of principal component

DIRRHE A ERTvHE
BB g RS BBUCRFR . R RBURETR
2200 43997 43997 2200 43997 43997
113§ 2275 66753 L1388 22756 66753
0950 19000 85753 0950 19000 85753

0.533 10.663 96.416
0.179 3.584 100.000

2.12 BELHW

KT VR E TSRS EER S
Z I HAHH 2, il 3 SPSS 25.0 B4 A = BE 255 2 50
XF 12 HEFE S T R . 24 15 <<BH{H <258, vl 43

[ T N
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*6 ERSIERE
Tab 6 Principal component matrix
. FHo

i

Fellni | ) ;
WET# 0.895 -0.233 -0210
BEFILEE 0913 0.019 0.208
L 0.040 -0.076 0.936
WA -0.056 0.940 -0.114
vl 0.490 -0.535 -0.449

RT ERABIEEITNER

Tab 7 Results of comprehensive principal component

evaluation
e F, £ F, F HE
Sl 1464 1 -0.2330 -0.526 8 05727 3
S2 0.042 6 0.606 4 1.068 1 04194 5
S3 -0.1315 -0.5545 0.5956 -0.0827 7
S4 0.9477 0.138 6 -0.1049 0.499 8 4
S5 -1.3078 -0.558 7 0.7713 -0.648 4 10
S6 -1.104 4 -1.2855 09139 -0.705 4 11
S7 -13829 0.1642 -1.0234 -0.892 6 12
S8 -0.6879 12931 -0.944 7 02190 8
S9 12758 0.638 3 0.576 5 0.9517 1
S10 0.6312 0.2609 13233 0.686 2 2
Sl 0.658 3 -1.9673 -1.680 7 -0.556 6 9
S12 -0.405 2 14973 -0.968 3 -0.0250 6

RS T 25 S11;%5 125:S1.S2.83.5S4.S5.86.S7.,
S8.89.S10.S12, 254G FERA S HER , T A1 ST i
22, M 5<HME <O’ nlBEEE 28405 M u3s, 565 1
2%:84.89 . S1, 7EL TPFMHEF TR 43 30 55 4 1 30675 55 2
25:82 . S10, 7E£ TPFMHEE 20 9 R 56 5 247, 55 12K
FIES 2 0 AT Tl — 28, U X P2 o e A e, ] WLHESS
L2 ) BT B E R, 3.4 S12,
S3.88.85.S6.,S7 £ TIFNHEFF o A5 6~ 1247 (55 9
BIBEAN) , DL X 2R i 22, 45 UL IR 2.
0 5 10 15 20 25

S8 * : * *
SlZJ
S7
S4

<o —]
12 S1 —
-
S5
<6 |
S3
S11

[ fE
2 BESWEHRE
Fig2 Cluster analysis tree diagram

3 it

SEHAE ORI TP 252 T 259% HEE (50 9% HEE
P A H - AR A PR R, 85 R AR BCR 51 11% |
19% 19% , 255 5718 50 9% F BN FH I 14 18 75 2 UR 45
R PRIBRAE IR HKOETA P, e AR o 2 PR st v 5 Ak P
AT T e A B PR R IR ) A o N B2 L G B
BT SR 50 9% H AR 4 OS5 . Pitials: — i 8
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R B AG E is o B s SR R B TR R B T LAS
R BT LR 9] B R AN R AE R 49 il 7E 270,220,
280,254 nm P KA A RIS . 7F 220 nm KAk FEgk
AR, (TSI B2 ) B RCR BT, HAS IR BT, i
TERER A A 220 nmo A HUAHZE F RS, a2 AH
Fofs P55 Mo o R v BE R B S A K, T 2 2 -0.1 % i R 7K
VSRR SIARIT , FEZ TR, £ (kg o BSRUCR W4T,
TESE G -0.1 % BEIR K TS R R T B AH

AR50 b Z 0 R PR A s kA,
PR AT 9y 285 97 125 5 vl (o) (R 1) i = o B0 FH RN AT 3
Bor PRI ALE , Bt DL AR e AN S5 B i
B S Bl DR O TR A AR TR B LA B
Mo A4 SCERIT1RE , ZoeBm b SR H P&
HEIA12.9% , MEE TRERH T HZ B aw
B FELEWR . XHROPTRETFR KEFILEREE
A 1R BT R A — B, R AT AL R TR
TET VAN ™ b2 18] 25 S 35K A i e EL AP B 1
BTN 9.478 T mg/g, MM 5 R 11 PRI 4E 1Y)
W TR &8 2.096 8 mg/g, M 223 545 , Ui B 77 A
[, fb2E o ) & AR ES AR H 21
JOER, I AFDGT 1 5 7= M SRR . 28 SR o AT, 6 T FAE
R UL BT a2 A o e, DR AT, it
AIHISY AT . SR, T PUAS IRl Ay H
WA ER . AR 228, Hd 128X 457
SRVU /NS R 2 L R e L A b DX 3 i) SR T
RPN AT M B BT R I E A |
T PP EL 88 b DX 391 3R BT S i 25 14 53 PRI /NDE %0 2
FFA M3 o0 A FRAE o (ERE M i e B AN I s X 5 52 20 v
P DX Rl — 2%, 3kt i B B AN [R] 43 A DX B DS
fige PRl F- 52 e S0, ik s ) — A1 DX 5 i 22 S T RS Y
H PRI AR R R K

25 b ARBETE I 0 T AR TR 25 R ]
AATFRAHTFHEE TR OEETILAR MR 7
FHRBR FRACER & R EH E . S5 Ab, e 6] sl g
AHFH SRR SR BRI, 85 A T AR
BT BT VAR = A H T A 2557
52 ik
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