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FiE CRHRSGRAN R E A H R AR B TR (Pyrogallic acid,PA), WEFM (Gallic acid,GA) .1,
3,6-0- =& ML ZABE (1,3,6-tri-O—galloyl-B-D—glucose, TGG) FI 1, 2, 3, 4, 6-0-TLH 1 T #i%i b
(1, 2,3, 4, 6-penta-O-galloyl-B-D-glucose, B-PGG) K7t MIEH A Agilent Zorbax C18 #A ik K HE(150
mmx4.6 mm,5 wm), GBI K HTEE-0.1%BER AR L VEIL , JE A 1.0 mL/min, &0 280 nm, FEiRY 25 °C,
HEFER N 10 wL, W2 R pH 200 T 4 Fdisr & &, 88 PA.GA TGG 1 B-PGG 43 HI7E 0.0229~0.2290
mg/mL (r=0.9996,n=6),0.0148~0.1480 mg/mL (r=0.9991,n=6),0.0018~0.0180 mg/mL (r=0.9998,n=6),0.0031~
0.0310 mg/mL(r=0.9993,n=6)u [l M & K IFHLRTESC R, INEE NGR4T & Sl g 2ok . A HF i PA 7
pH Ky 2 B & f i 8 5 GA 1 pH R 5 B & it die 5 3 TGG 16 pH hy 4 B & e £ ; B-PGG 1E pH 4 3 & e i .
g O ER, T LU T4 H T PALGA UTGG Fl B-PGG 4 AR & e o sl F 9T A TR) pH 451
FARHFHI PAGA TGG Hl B-PGG I & AR, il Ry 4y F A Loy 1 T s i — e P 2%
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HPLC Method to Determine the Content of 4 Components of Phyllanthus Emblica
under Different pH Conditions
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ABSTRACT: Objective An HPLC method was established for simultaneous determination of the contents of four
components in Phyllanthus Emblica, and the changes of the contents of the four components under different pH conditions
were studied. Methods The contents of PA, GA, TGG and B-PGG in Phyllanthus Emblica were determined by HPLC. The
column was an Agilent Zorbax C18 bonded silica column (150 mm x 4.6 mm, 5 pwm). The mobile phase was methanol —0.1%
phosphoric acid gradient and the flow rate was 1.0 mL/min. The detection wavelength was 280 nm at 25°C, the injection
volume was 10 pL. Then the contents of four components under different pH conditions were determined. Results PA, GA,
TGG, and B-PGG range from are 0.0229-0.2290 mg/mL  (r=0.9996, n=6), 0.0148-0.1480 mg/mL (r=0.9991, n=6), 0.0018-
0.0180 mg/mL (r=0.9998, n=6), 0.0031-0.0310 mg/mL (r=0.9993, n=6) respectively, showed a good linear relationship, and
the recovery rates of the samples all met the requirements for content determination. The content of PA in Phyllanthus

emblica was highest at pH 2, GA was highest at pH 5, TGG was highest at pH 4, 3—PGG was highest at pH 3. Conclusion
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This method is simple and accurate, and can be used to determine the content of PA, GA, TGG and B-PGG in Phyllanthus
Emblica. By studying the content changes of PA, GA, TGG and B -PGG in Phyllanthus Emblica under different pH

conditions, it can provide a certain theoretical reference for the quality control of related ingredients in Phyllanthus Emblica.

KEY WORDS: Phyllanthus Emblica; Gallica acid; Pyrogallic acid; 1,3,6 —tri —=O —galloyl -3 =D —glucose; 1,2,3,4.6 —

penta—O-galloyl-B-D-glucose
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Agilent 1200 =5 20 AH 354 (£ Agilent 23
"), (iEHE N Agilent Zorbax C18 H45HEMKA: (150
mmx4.6 mm,5 wm); 3 BRI PEAIL (ORI T B 3t
MR B R ) s DFY -600 47422 28 125 38 7 A e
Bl iR 8 T3 A FRA H] ) ; T-1000 B HL K1
( B E T AR A R R ) ; AB265-SMETTLER
TOLEDO + 1730 Z — 43 # K-F (Mettler—tolido inter—
national trade(Shanghai)co.L.TD ),

X BES AR PE VTR (PA HiE'5 : TS0905CA 14,

iR AR EARAR) . B TR (CGA 4
5 wkql6081904 , VO JI| 45 4k 52 &7 2= W) B 4 A7 IR
NF) L 1,3,6-0- =W & FEEE A A (TGG it
5 :CFN95043, W KMAEMHEARERA A ).
1,2,3,4,6-0- T & W # 4 b (B-PGG it 5 :
PRF10011001, &R F ik BHE I A R AR 3 &
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mH P EE B R

a2

mm,5 wm); W B FFEE(A)-0.1%E 12 (B ), B Tk
JiE(0~2 min,2%~5% A;3~10 min,5%~10% A;10~26
min, 10% ~15% A ;26 ~45 min, 15% ~26% A ;45 ~75
min,26%~35% A); i : 1.0 mL/min; #603% K : 280
nm; AR 25°C; PERERE 10 Wl BRI IS BB fE %
BFROTA RN AMET 3 000, (i LK 2,

A
1 3
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2
B
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C
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t/min

AL XTHESRE ;B S CL A& IR
1. PA; 2. GA; 3. TGG; 4. B-PGG
E2 BmEeiEE

22 HEiRAH A
221 BFEBZMIR AW:10 mL BRI, MKE
% 100 mL; B W 7.2 g WEER A —ANIIKE 25 2 100
mLo S HIEEIRASEATR R A WO B RR A B i Ak
Al pH(2.3.4.5.6.7 8 I BETREL 2% th s i, BIAS
222 BAXTHE B 3 BIRE EEAR IR X R A
NP B A o T % X R B R VR B Sk b
BB TR 0229 mg/ml, % & T 0.148 mg/mL,
1,3,6 -0 - = & & F Ik 2 4 %45 ¥ 0.018 mg/mL,
1,2,3,4,6-0- & F I %4 0.031 mg/mL,
223 HRBER HERRTROXTFHKR
2 o NGB 30 mL (4 70%H BE, #7560 min, A5
FH R BERM R 980K T i, 08, DR IR A 5 e 2
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% 25 mL, & H . HBHBAR S BIFEHL 1 mL & 6
S, EASIMA L mL pH H2.3.4.5.6.7.8 1Y
WRERR 2% vh il , FE 20 B, RIS R[] pH 4544 F A it
A
224 FABBER  HELERBETHRETN
FRRSE , SCASTIF 9 AR A Ry 28 T
23 KMEXZFR ECHIAS ] R IR
VW, A6 2.7 TS T AR GE SL bR, LA T 4 vk
(mg/mL) R EEAAR (X)), ETIFL(mAU*s ) A ALFR(Y )
PEATERME N, 2 bRl 2, 25 3 L3R 1, R II45 AR
SR R SC R .
F1 BMXRERER
RSy EIEp R P VR (mg mL)
PA Y=3357.2X+84.156 0.9996 0.0229~0.2290

GA Y=19235X+68.557 0.9991 0.0148~0.1480
TGG  Y=71454X-25.157 0.9998 0.0018~0.0180
B-PGG  Y=15222X+29.159 0.9993 0.0031~0.0310

2.4 AR REERIC2.2.27 50 IR A X S
W AE 217 TSN T SRR 6 IR, 45 R PA
GA \TGG .B-PGG & TE FL RSD 43514 0.72% .0.92% .
1.15% . 1.30% , Fe WX 2S5 25 B R4

25 iR MUE O A, AR 2.7 I
R, T 2.4.6.8.10.12 h ke, 250 R
PA.GA . TGG .B-PGG 10 h N UE T FL ) RSD 18 43 5
M 1.21% 1.24% . 1.11% 1.65% , < WIER 5 78 A
12 h NEETE R T

26 EH ML E—-HRH TR 6 0, %
“2.2.37W T 7k il A B A TR, R 2. AR R
HERE 45 5 B8 PA .GA \TGG .B-PGG & A & RSD 43
MR 1.71% . 1.15% . 1.77% . 1.56% , FW iz ik EE
PER AT

27 eAfEDkCRREE OREEARIE R0 B R it
RHTFRERIR 9 03, BOVRE BRI 2 g, 5 HHE IR ZY
& A B 80% . 100% . 120% hin AR & % B8 i, &
“2.2.3" T T 7 A M AE 2. AR T
FELEERILER 2.

28 Al W3 MMHARFHER A H TR i
“2.2.27 W00 Jr vk il A B AV, TR 2.1 T R kA
NHERE  THR 4 FhRLT S R SR ILER 3.



5% 6 1 B GEAF HPLC & AR pH 44 T AH T 4 Fhdisr i & 578 1k
=2 MEEREKERRLE (n=9)
o FEME R A A [PeR PR RSD W FEME R A AR [FIeR P EIBeR RSD
/mg /mg  Img 1% 1% 1% /mg /mg  Img 1% 1% 1%
1.3861  1.1100 2.4842 98.93 0.1664 0.1330 0.3031 102.78
1.3861  1.1100 2.5238 102.50 0.1664 0.1330 0.2978 98.85
1.3861  1.1100 2.5027 100.60 0.1664 0.1330 0.3  101.35
13861 1.3900 2.7456 97.81 0.1664 0.1660 0.3364 102.41
PA 13861 13900 2.7558 98.54 10027 170 || TGG  0.1664 0.1660 0.3314 99.42  100.67 1.71
13861 1.3900 2.7942 101.30 0.1664 0.1660 0.3339 100.90
13861  1.6600 2.9897 99.66 0.1664 0.1980 0.3701 102.88
13861  1.6600 3.0438 99.86 0.1664 0.1980 0.3635 99.55
1.3861  1.6600 3.0992 103.20 0.1664 0.1980 0.3602 97.89
2.695 2.1500 4.842 99.86 0.1884  0.1520 0.3408 100.26
2695 21500 4.815 98.60 0.1884  0.1520 0.3396 99.45
2.695 2.1500 4.907 102.88 0.1884  0.1520 0.3373 97.97
2695 2.6900 5396 100.41 0.1884  0.1880 0.3834 103.72
GA 2695 26900 5.365 99.26 99.89  1.40 || B-PGG  0.1884 0.1880 0.3769 10027  100.25 1.74
2695 2.6900 5.409 100.89 0.1884  0.1880 0.3756 99.56
2.695 32300 5.848 97.62 0.1884 0.2260 0.4138 99.73
2.695 32300 5.907 99.44 0.1884  0.2260 0.4205 102.70
2.695 32300 5.928 100.09 0.1884 0.2260 0.4112 98.57
#®3 SENELER(mg/g) TGG Bl /b ; B4 pH {E4 4 i, ZE T pH {H
HEVR PA GA TGG B-PGG ﬁ@EPﬁEL%UHi%o E%{FP(& pH {Ej‘] 2~3 E':J[ZIEH
P20180612  0.6513 13590  0.0864  0.0892 W% pH B9REK, B-PGG & LEEWIHE N pH {H 2l 3~5
P20180120  0.6904 13514  0.0840  0.0934 Emz"ﬂ’%% pH Eqij("PGG EE il te ;‘pH (s
P20181119  0.6718 1.3482  0.0852  0.0924 5~8 HYLCIH, BEAT pH AOEOR, POG Bt R R/
k>, 524 pH R 3 B, ZERTI pH E 5 Bl
29 AF pH&#HTAEEN TEZME pH EH M2~ HIRF R, S5 ILFE 4 FIA 2,

5K R, BE# pH BIHER, PA & & S Wi 1
BpH (H N 5~6 X [E], FEE pH B K, PA &5
B IS pH (R 6~8 X [H], BEF pH 38
KL PA S BB/, B2 pH (E R 2 B, 76 5Tl pH
(B S fA B e . TEZZ 0PI pH (El 2~5 (X
], Ffi#F pH B3R, GA & 52 Wi in; pH E-M5~6
BT, BEE pH B, GA &8 2RI ;s pH (H N
6~8 MY [H], Fi 5 pH MYIE K, GA S & PR, HY
pH {E R 5 B, ZE TN pH (B BBl & i ik Bl e o 7F
Z2 vl pH {HR 2~4 BYIXTR], B pH 1SR, TGG &
LRGN s pH B R 4~8 (YIX[H], BEEpH MK,

*4 AEpH EHTHREFF GAPA.TGG.B-PGG 1

SETWK(mg/g)
pH i PA GA TGG B-PGG
2 0.5330 0.3898 0.0496 0.0364
3 0.2649 0.5499 0.0603 0.0417
4 0.1398 0.6750 0.0841 0.0276
5 0.0862 0.9401 0.0561 0.0226
6 0.1681 0.3901 0.0468 0.0253
7 0.0817 0.3391 0.0201 0.0148
8 0.0609 0.1486 0.0094 0.0052
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AR BN TR AR AR X,
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Ho WRIEZ BRI E Y 2 T, A
WFFE I A A pH 4544 F 4 H -+ PA .GA . TGG FiI
B-PGG My & it A5 Ak, 4 s o il 1] LA = 5 Al oE
HERHFHREERRRMES % . 2R UTE pH 2~8
Z 8], PA & RE pH B3 KM/, R ] EE & PA
TERRME S5 0 M, B pH Thr, Hor g, 76
pH N 6 B}, AT BESE KA GA 43 7= A2 i PALPA &5 &
FEAT AT GA & BBl pH A3 Kk /b, 7€ pH A S
2 i iRy, ATREE 1 T B-PGG TEMRME A& AF T /KA
BiE pH Fhim , GA &8/ TCG & &b pH K
SRR, R AT B B-PGG 2 SR S RN,
7 pH k4 I & ik B 5 s B-PGG bl A pH 1Y
BRI, AT fEE: B-PGG [ B K fi# i B A

RHTAER = F = s O =R Hop
1) —0, BA T RN E . AL XA R pH 4%
A H TR PALGA TGG & B-PGG &2 b kAT
THETE, R4 H TAH C R 1 B 3 BUm T LA J
FP RIS S5,
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