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Quality standard for total naphthoquinones in Eleutherine plicata
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ABSTRACT: AIM  To establish the quality standard for total naphthoquinones in Eleutherine plicata Herb.
METHODS TLC and HPLC were adopted in the qualitative identification and quantitative determination of
isoeleutherin, eleutherin and eleutherol, respectively. Chinese Pharmacopoeia (2015 edition) method was used to
detect loss on drying, water, ignition residue and resin residue. UV spectrophotometry was applied to determining
the content of total naphthoquinones. RESULTS The TLC spots were clear with good separation. In three batches
of samples, the ranges of loss on drying, water and ignition residue were 2.34% —4.03% , 2. 06% —3. 56% and
0.15% - 0.19% , respectively, and resin residue accorded with relative requirements. Total naphthoquinones,
isoeleutherin, eleutherin and eleutherol showed good linear relationships within the ranges of 1-10 pg/mL (r=
0.999 4), 0.005 00-0.200 mg/mL (r=0.999 7), 0.014 4-0.576 mg/mL (r=0.999 9) and 0.004 96 -
0.198 mg/mL (r=0.999 9), whose average recoveries were 100.06% (RSD=1.92%), 101.77% (RSD =
1.30% ), 103.24% (RSD =1.04% ) and 98.41% (RSD =1.82% ), respectively. CONCLUSION  This
reasonable and feasible method can be used for the quality control of total naphthoquinones in E. plicata.
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T KR R SR R R AKEZEAE BT, JFH
BER, B C NBRERRSE R T B
MAETRG, BN R NAAH, AK . LR
PR, JCMEp, BRE, A TE mOACHS T M kR, 1k
I, ERE . FRRBZ I, REEIRT
TR EEZY), A TRENR, ), =6
S BRI R, INCT R B RO A A
ZEMRATA Y 0, B A A ZE R 8 e
RS, AT A, MRS LR R
IR BT i 45 2R B T 4 M O AR A
LR, ABLHE ., ABWENF, Hith, KREEAE
HIA T2 5EhE il g /N R 2RI, JREMR .
A MRS I ST S TS, LU
L2 M JoT £ A A Y TR 2 AR OC TR Y A A 2EE
FERHT
1 ##

MiniQ #8 27K #L (3£ E Millipore 22w ) ; UV-
759 SR WA (B R FR A
Hl); Agilent 1200 = R0 AH €AY (3EE Agilent
Al 3 BEIE GFL, W2 EMT Wk (7 Bk
T 48)7) s ZF-20D BEAH = AN i (L1
BOVERL 22 0 B iU A R A 7)) 5 KQ-250DB 4% 1
PR (RILBFERARAR) , RAB L
% (5 DFZY-17110) . ZIA 2% (#t5 DFZY-
17111) , ZLZAH £ ({5 DFZY-17112) Xf B& &
(LR SR o7 AR AR A E ) o /NLLERXT IR 2,
(5 20160116, P4 BLAR A0 % H 36 M &2 dh 24
ARSI ) | RN (S 20150909, R4 k2
AP A RRA T ¥4 1ifg A8 K252 B 45 H H
BRI NS EBRHMEYI LA Eleutherine plicata Herb.
T K2R N FR B ZEER (AW, S
20190402, 20190412, 20190426), W EE, Z &N
ke, HAKH it
2 HES&%R
2.1 MR OARSCHEMOARAR, W, W,
2.2 TLC = H%5 B3 HtARS AR, Bty
0.02 g, FHME, BT 10 mL P, HESE
B2, 5, AR T W O IR 25 Ml
i, BRE 60 Hif, WKL 0.5 ¢ £ 10 mL
i, WEEERZZIE, B30 min, BAHEE
WEPEOERRZ 8, 5, w8k, Weg, AP
XA MUER, WROBLE, AHLE, A4H
HEX MY 10 mg, HEKRE, & TF—
10 mL i, WEEER B2, #5, R
2864

A

T 1 BOS IR ER ) 5 pl, XFHIE20% & 3
ALK SIATR AL 10 pL, ST —RER GF254 3
Bt b, DO EE-HR-OMROH-FiR (5:5:
3:0.1) RJEIFA, RIF, B, B, &8T5
SMELT (254 nm) TR, Z5RULE 1, AT
s X R R A E A R R

1 2 3 4 5
Feo1 XA, 2~ 4 R & (S 4 5k 20190402,
20190412, 20190426), 5 NXfREZ44E
B1 /NIFEEBR TLC BiEE (1)
Fig.1 TLC chromatogram of total naphthoquinones in E.

plicata ( 1)

Tk 2. BOIRSIATRZ) 5 pL, XRG4 I 3
AR B RS 10 pL, 5 TR —E I GF,., 3
E L, I E P R-CBROBE-FIR (12 21 ¢
0.2) MJEFFH, I, Huh, B, &TERIMG
§T (254 nm) FRL, Z55ULE 2, wlAME S AE
Xof R AN B A TR BRE

ZE EANR, 2 M5 TLC BEAIESEW,
BRI
2.3 #%

2.3.1 THRAE B3 AN, %8 2015 4E R
ChEZG Ly DU 0831 T4 4 F i vk Y R AT
FE, AT TS50 3.91% . 4.03% . 2.34% ,
BN 5%, £FAAHIHE

2.3.2 K4y W3 LA, #HE 2015 R E
2Ly DU 0832 AK AL HEA I E , A
KN 2.15% | 3.56% . 2.06% , H/NT 4% ,
TFEMHE .
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1 2 3 4 5
W 1 xR, 2~4 B (HES 535 20190402
20190412, 20190426) , 5 HX%tHEZGH,
2 INIFREER TLC &itE (1)
Fig.2 TLC chromatogram of total naphthoquinones
in E. plicata ( 1)

2.3.3 JURFRME B3 A S, 208 2015 4ERR
CHREZGHLY DU 0841 AR 5% 4G A 0 A7
S, IR R 43 9 R 0.15% . 0.16% . 0.19% ,
B/NF 0.2% , fFAHEMAE,

2.3.4 IMASEREEY  BU3 AL, FZAE 2015 4ERR
(P EZGHYy DU 0861 Fk B v I vk kA
FE, MIARAE . H2E . HIOR | RO EA /N
F0.000 1%, 1IECKE, — MRS/
0.001% , FFEHMICHE.

2.4 BABAH TN

2.4.1 XHEAETEHS KB RLRA RN
FES 10.0 mg, BT 5 mL i, s e &2 %)
BE, FEA), KEEUEC 1 mL & 25 mL &, W
BZEZIE, #25), B8 (0.08 mg/mL) .,

2.4.2 HHASAEWHA KA BRAE, R B AR
12.5 mg, BT 25 mL I, BB B 2 20,
Ay, A,

2.4.3 ZMEXRFZLE BUEEXTEMER, P
WRFRBEZE1, 2.4, 5. 8, 10 pg/mL, T°208 nm
DA Ah T WO BE L DA R R R B A R A A
(X)), WICREEAIAERR (A) #EATIEIE, 158N
A=0.101 8X+0.085 7 (r=0.999 4), 7£ 1 ~
10 pg/mlL B N2 R RAF

2.4.4 FEEEIRE R EI4 pne/mL XS

WOE R, % “2.4.37 TN ki WOE R 6 Ik,
MIFFEL RSD 0 0. 31% , RIA{UARHRE 2 R AT,
2.4.5 REMAE EEEEREESETR 1 mL 2
10 mL i, WHEEmBEEZE, 85, T0, 2,
4.8, 12 h#% “2.4.37 WUF Iyl WOt il
5 RSD 4 0.93% , FUAVEWAE 12 h Wi & M
RA4f,
2.4.6  JAERNCREE  BUSZEER S A 2O
A6 0y, EH216.0 mg, KEFEHRE, BT 25 mL
s, ORI S SRR AR R A,
PR 2, 75, BB O0.1 mL £10 mL
i, % “2.4.37 TR rEINENOLE, 1A
mhfcR, S5 LEE 1,

®1 BAEBMNEEDKERBESR (n=6)

Tab.1 Results of recovery tests for total naphthoquinones

(n=6)
Bty A, A, WA/ IR/ S RSD/
mg mg mg mg % /% %

6.1700 4.6059 4.4800 9.1146 100.64
5.8800 4.3804 4.4800 8.7727 97.84

5.8800 4.3804 4.4800 9.0146 103.24
100.06  1.92
5.9700 4.4566 4.4800 9.0020 101.46

5.7400 4.2849 4.4800 8.7201  99.00
6.1200 4.5686 4.4300 8.9666  98.17

2.4.7 SHTASR OREEPREC3 A, % “2.4.27
WU il g5 i s i, BHETAT 3 0, S A
I mL 2 10 mL i, % “2.4.37 TRy
BENOLEE, HHEEARE, 4PRIE2,

R2 RAEMEEEBUELR (n=3)

Tab.2 Results of content determination of total naphtho-

quinones (rn=3)

= FRkE/ ¢ WoLE KRR/ %
20190402 0.012 50 0.472 75.89
20190412 0.012 40 0. 480 78. 10
20190426 0.012 40 0.478 77.69

25 FuaBl A aBlEF aBEVELAE
m e
2.5.1 @EFMFSLEMEELE Agilent TC-Cy )
IR (250 mmx4.6 mm, 5 pm); Vi zh A 20
(A) -0.1% B2 (B), BREEVEML (0 ~25 min,
40% A; 25 ~30 min, 40% ~80% A; 30 ~ 35 min,
80% A); ATV 1 mL/min; FEE 40 °C; Kk
1 254 nm; PERERE 10 wL, GIGEWEK 3, dign]
A, A I SAHARIE R A R T 1.5,
PSRBT R T 3 000, WX IA
LR R AF,
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120 . N
100 W TERS BB EI NG R RAT
80 . .
60 2 R3I EBERDEEXR
gg }\ Tab.3 Linear relationships of various constituents
0 ; 3 T
S 15 a0 25 s ™ W (15 . SR
mAU A 3R A (mg-mL™")
SLOABZE  Y=17 952X+38.063  0.999 7  0.005 00~0. 200
EAW- VA Y=16 708X-80. 433 0.999 9 0.014 4~0. 576
JHEPR Y=52 556X-101.91 0.9999 0.004 96~0. 198

t/min

5 10 15 20 25 30
B. ik

1. RUABCE 2. ABLE 3. AATE

1. isoeleutherin 2. eleutherin 3. eleutherol
B3 &M% HPLC &ikE

Fig. 3 HPLC chromatograms of various constituents

2.5.2 XTRAGEWEIE R BRI A L
ROABCE, P Z X 10.00, 9.60,
4.96 mg, BT S5 mL i, HEMBEZEZIE, kK
iR, A, S RIRE WL, 3, 2 mL B
10 mLig i, WOEER B 2 20 8, #&25, Wi
(0.200 0, 0.576 0. 0.198 4 mg/mL)

2.5.3 HHAMAERES RPN R SRR
SR 12,5 mg, BT 25 mL T, FEEASE
ZIEE, A), uER, HAR,

2.5.4 HKMWXRARFLE BOFMSBEW S, 2.5,
1.25, 0.5, 0.25 mL & 10 mL &P, HEEMKIK
BEARR R, £ “2.5.17 TEEAGET
HREME . DLW BT B AR bR (X)), UETH]

2.5.5 KEEEIRE B 0.050 0 mg/mlL L1
LFE . 0.144 mg/mL ZLA. 2.2 . 0.049 6 mg/mL 1.
AR IR, 42,517 W% RuT
PEREDN S, D45 =35 W1 AL RSD 4351124 0.73% |
0.97% . 0.68% , FEIUZIRG % R AT,

2.5.6 FEtiE  HUE O Hbl A, Sl
T0.2,.4,8, 12, 24h, f£ “2.5. 1”7 HW@AiEsk
PETRHERENE , M RAB R, AR LE . OK
F Z I AL RSD 20510 1.96% | 1.63% . 1.73% ,
TR SV TRTE 24 h WERETERIF,

2.5.7 EEMHEAE  HUE AR, % <2.5.37
WUR )k FAr il 4 o iyl s, 78 “2.5.17
TS T b REI  , MR LR R, LA
=AM ESAER RSD 498 1.96% . 1.63% .
1.73% , #ENIZIEEE R,

2.5.8  JnAERISCRIAE RSB PREUINLRE S R TR
PR 6.0 mg, BT 25 mL BT, EHEMAS
GRROALE, AHLE ., AR RN SR
W, WEMmBEEZIE, Fir6fy, f£ “2.5.1" i
G A TR E , PR R, 45 4,

R4 RUABZE, ABZH, TEREMEEYRLBER (n=6)

Tab.4 Results of recovery tests for isoeleutherin, eleutherin and eleutherol (n=6)

% R/ mg JFA H/mg fin A2/ mg WA/ mg [T R/ % S T /% RSD/%
SRABLER 6.100 0 0.8320 0.830 0 1. 668 1 100. 73 101. 77 1.30
6.180 0 0.843 0 0.830 0 1.710 8 104. 56
6.120 0 0.834 8 0.830 0 1.678 5 101. 65
6.100 0 0.8320 0.830 0 1.667 2 100. 62
6.130 0 0.836 1 0.830 0 1.6815 101. 85
6.110 0 0.833 4 0.830 0 1.673 4 101. 20
AW W 6.100 0 2.3198 2.300 0 4.683 3 102.76 103.24 1.04
6.180 0 2.350 3 2.300 0 4.778 4 105.57
6.120 0 2.3274 2.300 0 4.704 0 103. 33
6.100 0 2.3198 2.300 0 4.677 1 102. 49
6.130 0 2.3312 2.300 0 4.691 0 102. 60
6.110 0 2.323 6 2.300 0 4.685 3 102. 68
AEFER 6.100 0 0.979 7 0.980 0 1.938 7 97. 86 98. 41 1.82
6.180 0 0.992 5 0.980 0 1.9353 96. 20
6.120 0 0.982 9 0.980 0 1.958 0 99. 50
6.100 0 0.979 7 0.980 0 1.935 1 97.49
6.130 0 0.984 5 0.980 0 1.9412 97. 62
6.110 0 0.981 3 0.980 0 1.978 8 101.79
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