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Changes of Contents of Five Phenolic Acids Ingredients in Phyllanthus
emblica L. during Different Harvesting Times by HPLC
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Abstract: Objective: To establish the method for content determination of the five phenolic acids ingredients of Phyllanthus
emblica L. in different harvest time, and to investigate its variation rules so as to determine the best harvest time. Methods:
The contents of Epigallocatechin, Corilagin, Scorpion Biphenyl acid, Ellagic acid and Scorpion acid of Phyllanthus emblica
L. in different harvest time were determined by HPLC, and the total amount of accumulation of the five active ingredients
was calculated. The chromatographic column was Inertsil ODS-3 C|, acetonitrile—0.1% phosphoric acid aqueous solution
as mobile phase for gradient elution. A diode array detector was used with full-wavelength scanning. Flow rate was 1.0 mL-min .
Injection was 10 pL. Used SPSS 24.0 software for principal component analysis, three principal components were selected
and the comprehensive score was calculated. Results: The above five ingredients had a good linear relationship, and the
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correlation coefficients was more than 0.998, while the average recovery rates were 98.30%~101.22% and RSD were

0.43%~2.66%. There were some differences in the contents of the five phenolic acids ingredients in the leaves of

Phyllanthus emblica L. during different harvesting periods. The contents of above five ingredients were 0.2317~1.5074,
1.9517~4.6593, 2.5105~6.3325, 2.2440~5.3386, 13.5570~39.1897 mg-g ', respectively. The change in content of the five
phenolic acids ingredients in different harvest time was: July>May>August>June>January>September>April>February>
October>December>March>November. The total content was the highest in July, which was (55.158+0.83) mg/g and

showed a dynamic trend of decreasing first and then increasing. Principal component analysis results showed that the month

with the highest comprehensive score was July. Conclusion: Established method can be used to determine the contents of

the five phenolic acids ingredients of Phyllanthus emblica L. in different harvest time. July was the best harvest time for

Phyllanthus emblica L.

Key words: Phyllanthus emblica L.; harvesting period; high performance liquid chromatography (HPLC); content

determination; variation rule
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Table 1 Information of samples
Ejin=2 7EH SRAEFA]
S1 i R A R 20204F1H
S2 STV Bt TR B 202042 H
S3 STV Bt T R B 202043 H
S4 STV Bt TR £ 202044 H
S5 STV Bt s T RS B 20204E5 H
S6 TV Bt T R £ 20204E6 H
S7 TV Bt TR £ 20204E7H
S8 TV Bt TR £ 20204E8 H
S9 TV Bt TR £ 20204E9 H
S10 TV Bt TR £ 20204F10H
Si1 TR BT B 20204F11H
S12 TR BT B 20204F12H
HWETILEZE(HPLC=98%) i

YR A PR AT LR 5T (HPLC>98%) |« ¥R AE IR
(HPLC =98%) Jl#RFw - A MRk AT FRAS 75 30T
FHEER (HPLC 98%) . W FHZ(HPLC 98%)  A#ED
HWENERI T R AR FEE. NG ikl 5%
BRI RBHE A R A

LC-20A SEEEsORAH AT H AR RN
KQ-500DB ¥ i veas RIS
BRZAF]; SHB-II M /K NEZHE ST KM R
T AR F]; CD-UPH-II-20L #B4li/K 2%  W#HBIL
BB A BRAS Wl; XT-YM-6001 B3 iE L s R 4
PRTBRAARRAF] S
1.2 KWHE
1.2.1 fELEEmE s SO [30] Jiikis 3]
A3 RV VR I B T R AT TR R, i 40 H
i, TRHm AL R A . BUR H TR Z5 0.5 ¢
BT 50 mL HIEHEIEIRN, EEFRAE, FFIINA 30%
A 20 mL, FRE &, #7575 (500 W, 60 kHz)30 min,
T, FRE E A, H 30% FH R usi sk A, FE
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£9,0.22 pm FUFLUERLE T ZE 1.5 mL BERR, RIS 1o/, >
TR %
12,2 AR IR WA S BIFRHGETS frF g?%
U Al RS TR | BEAERR AT TR = % ) |
e, R, IR . S 7, O B 4 e | h

20
W1 1.0. 622.5. 715.0. 520.0. . -mL" 3
A 551.0. 622.5, 715.0, 520.0, 508.0 pg-mL™" f§ 18 ][

TRAXTRE A -
123 mig&M SMHEEHSECIW I, R
Inertsil ODS-3 C, tAif54E(5 um, 4.6x250 mm), i3l
R ZE (A)-0.1% B FR /KIS (B) , B EEVRME, 0~
10 min, 5%~10% A; 10~20 min, 10%~13% A; 20~
30 min, 13%~17% A; 30~40 min, 17%~20% A; 40~
45 min, 20%~25% A; 45~65 min, 25%~85% A; 65~
80 min, 85%~5% A; 80~95 min, 5% A, —ARE4E| 4
WA, 254 nm, FE: 1.0 mL-min™", #5210 pl.
1.2.4 RGEMNEFZES BC1.2.17F041.2.2700 M ik
AT TR A IR A OGS L, $2¢¢ 1.2.37 300 | (3%
SAFIERE R, TE S A Rg I
1.2.5 ZRMEXRRFTES R WIBOR G X B i
W 0.4.0.5.1.0.1.5.2.0mL BT 10 mL &I,
JH P B 25 T I ZR 9 T Vs T, 342 1.2.37 T S 2,
TSR ST, IO SR R
1.2.6 FEEEBRE WS S4 BIaTHF 147,
F2 12170 F il 5 B A R, $261.2.37 300 a3
SAFESEDERE 6 UK, 1E SR
1.2.7 FEMilse  BURSm S4 I H Tt 1145,
F22 12,17 T T A5 A A, #26<1.2.37 10 g
ZM3T 0.2, 4. 8, 12, 24 h BT, TORIEEFR.
1.2.8 EEMIRXE WS R S4 i H -1t 6 4,
F22 12,17 300 T 45 A A, 26 1.2.37 0 Ak
FRAFIERESI T, IO SR A
1.2.9 JFEIBCRIRE RS PRI 5 i 1 5
oS4 AT H T 6 64y, By 0.25 g, E HIEHIE R
RS SIS A XS TR A R SIS, $ 12017
WU Iy i il A A A W, 4% < 1.2.37 000 F (A 451
MIRE, JC 5 g i AR, 14 BIReR
1.2.10 FEEEENE R IreR MR T
YERZR TR o 43 50 BRUAS [W) SR 42 i 18] 1) 4% H 7 422
“1.2.17T R il p A S AR, $ 12370 (kSR
PEBEREST AT, THR B L, BRSOy, B4 1)
FE PR, BCOF-HIME
1.3 HUEAIE

ZRICRA SPSS 24.0. Microsoft Excel 2010, Orig-
in2018 FR A4 BRI S 20 Il e, B d i s v g
FE SOG4y, R AT 00 PR Uk, Bda R B Xk
COEEERREZE”
2 HRESH
2.1 REENMERLER

ZERULE 1, 25505 BRI HECA KT 3000, 53
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0 4 8 12 16 20 24 28 32 36 40 44 48 52 56
Fisf ] (min)
240
210 5
180
150
120
90
60 1 2 3 4

0
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56
s E] (min)
Bl 1 XF R (A) Kl (B)HPLC (43%[%1(254 nm)
Fig.1 HPLC chromatograms of reference substances (A) and

sample (B)(254 nm)
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VI B (pg-mL™) g A R (X)), I T AR S A A1k
FR(Y), TS EIASHT, 15 hRfEf 2T RR, L3 2,
5 A AT FEAR N B 3 Y B PN S g T R P 2R M G R
R4t

7 (mV)

=5
=i

f

#2 AT s R bRE 2

Table 2 Calibration curves of five constituents of

Phyllanthus emblica L.
% mEpp LLPEVE R (pg'mL™) r
KEETFILHEFE  y=10%-511857 22.040~110.200 0.9992
fl LR 5T y=4x10"x—530043 24.900~124.500 0.9989
T FER R y=6x10"x—2x10° 28.600~143.000 0.9991
BEAEm y=2x10"x-359549 20.800~104.000 0.9991
TR y=6x10°—92236 20.32~101.600 0.9993

23 IBEEREER

AR RIREE T ILASE . ATHRBRT, S
fiR . BEAGTR . T F AR I 1H AR RSD 43512k 1.02%.
1.09%. 1.88%. 0.83%. 1.44%, FEN{LEHAE R AT,
24 BREMREESR

AR E T ILASE . AR RT . I FECE
iR . $RAGTER . I T BRI 1H FR Y RSD 43512 1.91%.
1.01%. 2.27%. 1.15%. 1.49%, < B {14 5 7 & 76
24 h WEEM: Rt
25 FEEMREER

TR RIREE FILAE . MTRPLET . 078
KPR . BRAETR . W TFRREE S B8 1.51,
1.93,2.49, 2,54, 49.80 mg-g ', RSD 4351k 1.98%.
2.05%. 1.09%. 0.63%. 1.14%(n=6), FHiZ L HE
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EVERYT
2.6 fNEEEERIRIELER

ARG R E T ILAE MBI
THORTR . BRAERR . 17T 18 1% - AL [BIRCR 4351
4 98.30%. 101.22%. 99.59% . 98.73%. 99.76%, RSD
S35l 2.66%. 1.61%. 0.43%. 1.59%. 0.60%, Ul
=3,
27 HmEBEEMNESER

ANEERW I A H i 5 R oo a0 &
EHIISAALILE 2. K 3 5K 4, X 5 FERERIS ST
2 A0 B S e A T AE S EUE 56 +H AY Friedman 46
B, S5 WOoR AR RER IS Y 5 ARy iR sl s & 4
AR FE2E 7 (P<0.05), BAGeit247E X, £WR
WO AR, 45 B S AT FE 22 5% . aniEl 2 FinlEl 3 fr
IR, ANEER IO A H v 5 Bl a2t sl o i 25 B
REEAME, R, REETILNE SRR
I, AT AL, 7E 4 A L3 AR 7 A& EaRses
W, 11 H A%, MR st S Bk sh i, 78 7 A ik filhk
4 A B, IR R & e th BRSOV AS [/ A
BERMEAR, £ 5 H .6 Af 7 A¥pge b7, 34 7 A
FIGATRE . ERAERR AN TR S s S Pt Bk
KR S AR T3, Ak, Bl SR S ) 4E

K, S AR BT TR RRRAAE
16, I HAEE Z=k B K d . Bl 4 Fos, 7 S Fhig
BRSNSy S B e, (55.158+0.83)mg/g, 5 A 5 Fp
RIS B Bk, S(51.077+0.33 )mg/g, 11 H
5 PRI RIS LA B & B AR, 2 (30.740+0.43 )mg/g.
PR, 4 H Al B SZ AN R AR R =0 L 7K 53 il
BEAE R RG50S & A R nT e 2k
—ERRE M2
2.8 FEASH

AR EERIBOWA A H it b 5 R RIS e o019
T 2E SRR, IR SPSS 24.0 8R4 45 18
I TT, B EE PR B S5 B A5 I LR AR Y
PRUEST: Zoserroise s Zim g Zirrnesens Zoeism
Zii e SRIGHEATRELE R T 5007, PEHL 3 R4, 45
UL 4, FRIEAR A,=2.939, FFMEHR A,=1.006, 45EAE
R A,=0.704, 7 3 > FE 40 BRI Z 5THR N
92.976%, $E/RiX 3 A~ TS nT LA Y H -T2 44
M4 5 B, PR BT 3 S F sy, s e AE Fl.
F2. F3. 13 5 i35 R BOEE AT, A LRt
P FERAS PR AR ACBRTESE | oA B ey,
B FILASER | AP ORI FRRAESS 2 A
B, RIE T ILASE A PO R FIORR

®3 AT ER A R (n=6)
Table 3 Results of recovery tests of Phyllanthus emblica L. (n = 6)

TR RS B (g) EVATE i (mg) JInA (mg) 15 (mg) JEEFETSCR (%) SER AR R (%) RSD(%)

0.2503 0.7537 0.7541 15074 99.95

0.2506 0.7534 0.7541 1.4981 98.75

i 0.2504 0.7530 0.7541 1.4572 9338
REETIUARR 0.2507 0.7531 0.7541 1.4884 9751 98.30 2.66

0.2509 0.7533 0.7541 15093 100.25

0.2501 0.7534 0.7541 15072 99.96

0.2503 0.9759 0.9763 1.9508 99.86

0.2506 0.9750 0.9763 1.9716 102.08

o 0.2504 0.9749 0.9763 1.9529 100.17
EERE 0.2507 0.9755 0.9763 1.9918 104.10 101.22 1.61

0.2509 0.9753 0.9763 1.9526 100.10

0.2501 0.9755 0.9763 1.9618 101.02

0.2503 1.2553 12552 2.5103 99.98

0.2506 1.2551 12552 2.5004 99.21

R 0.2504 12553 12552 25102 99.98
TR 0.2507 12554 12552 2.5003 99.18 9959 0.43

0.2509 1.2556 12552 25104 99.97

0.2501 1.2550 12552 2.5003 9921

0.2503 1.2646 12644 2.5091 98.43

0.2506 1.2641 12644 2.5090 98.46

i 0.2504 1.2642 12644 2.4893 96.89
FriEm 0.2507 12641 12644 2.5008 98.52 9873 1.59

0.2509 12644 12644 2.5001 98.44

0.2501 12642 12644 2.5496 101.66

0.2503 25.0499 25.0498 50,0895 99.96

0.2506 25.0498 25.0498 50.0947 99.98

R 0.2504 25.0497 25.0498 50.1995 100.40
T 0.2507 25.0490 25.0498 50.0983 100.00 99.76 0.60

0.2509 25.0493 25.0498 49.7689 98.68

0.2501 25.0495 25.0498 49.9803 99.52
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Fig.3 Dynamic change of the contents of Scorpion acid in the
leaves of Phyllanthus emblica L. during
different harvesting periods

3 ENSAREEN . I HAR 3N EF1E
5%, Sy BACAE FAC1 1, FAC2 1. FAC3 1. T4

Fig.4 Changes of the total components in the leaves of
Phyllanthus emblica L. during different harvesting periods
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Table 4 Analysis result of principal component of Phyllanthus
emblica L. in different harvest periods

o FIARFHIE(E PEHERATF-J5 N

it rEEAg BR(%)  Eit rEAS BR%)
1 2939 58779 58779 2939 58779 58779
21006 20127 78906  1.006 20127 78906
300704 14071 92976 0704 14071 92976
4 0314 6289 99.265
50037 0735 100.000

RS AFRMSINAH T o0 R B

Table 5 Component score coefficient matrix of Phyllanthus
emblica L. in different harvest periods

FRIAE SR 4 BT A543 3R LA 1) 752 Y BT il il B2 B3
Ik, B F1I=FAC1_1x2.939 [ AFITH, F2=FAC2_ FEATILER -0.151 0.831 0330
1%1.006 (455 AT AR, F3=FAC3_1x0.704 [ 55 A WE?W? 0303 0.252 0.370
SR, T S TR TR T e bmoem o
KOV, B 75843—=(58.779xF1420.127xF2+14.071 % - o108 0368 Lo
F3)/92.976, KI5 EMIr G495, AR 6. ik 6
6 ARFERIUIAHFH-256 80715455
Table 6 Principal component factor scores of cotyledons of Phyllanthus emblica L. in different harvest periods
SRl FACI_1 FAC2 1 FAC3_1 Fl F2 F3 ZER Eil350
1A ~0.0965 -0.1108 -1.2927 -0.1655 -0.1111 ~1.0847 -0.2928 6
2A 0.4601 ~1.4049 -0.0756 0.7888 ~1.4091 ~0.0634 0.1840 4
3A ~1.7355 0.4689 2.0786 -2.9752 0.4703 1.7440 -1.5152 12
47 -1.2300 1.5178 ~1.0001 ~2.1086 1.5223 -0.8392 ~1.1305 11
5H 1.1485 0.1173 0.2495 1.9689 0.1176 0.2093 1.3019 3
6H 1.1862 0.2021 0.4505 2.0336 0.2027 0.3780 1.3867 2
7H 1.6468 1.2298 1.0025 2.8231 1.2335 0.8412 2.1791 1
8H 0.2132 0.2473 —0.9695 0.3656 0.2480 —0.8135 0.1617 5
9H —0.4574 0.4817 -1.0873 —0.7841 0.4831 -0.9123 -0.5292 9
104 —0.0900 -1.0962 -0.3398 ~0.1543 ~1.0994 -0.2851 -0.3787 7
114 —0.5825 ~1.8420 0.4206 -0.9987 ~1.8475 0.3529 -0.9779 10
124 —0.4629 0.1890 0.5634 -0.7935 0.1895 0.4727 -0.3891 8
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