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W OE BN ARMILAMREREGRTRELAE . F ik A TREEILH M AR E, 3P L3 AT ISPV IR By R AFAE R
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5 kM K G RS BRI R e KR B A . RN S ARAR G RN R R EOL MY F T A S, BN
Agilent 5 TC-Cis(2) , iR 3148 A F B87-0.3 % H 82 7 i (40: 60, V/V) , #ar ) sk K 4 358 nm, 7% ik % 1.0 mL/min, 4238 % 30 C,#A2H
10 uL, 5% M SMPIR R R MR IE S A #2405, TLCE AR I =, THBEM RS EE P, LB (F T,
WA e R EEAM NI E LY AR RE MRS . TR AM TRy FH T43% ~872%  E R4, EFH
11.82% ~13.78% BA R 56942 H 0.15% ~0.55% JRIEWZ B PG 5T A 17.2T%~24.T4% . F TR FIRE G &M
6 % 10~200 pg/mL(R*=1.000 0) ;4% % & A2 M (24 h) | & LRI RSD /0 F2.0% (n=6) 4% . F . B R B R FEAE S P F
T3 A e 5 R 4 99.14% .97.98% .98.80% ,RSD 4 %1 4 0.97% .0.95% .0.96% (n=3). THRHILHGM T ZF T4 E
#0.314~1.102 mg/g. % : AT AT BA I M BAT T MRV | BARERN ARG RS BRI R I I o Fo K I i o
TERTRANFE R, AL T RHLSH T 2R SAMA P T LR 69 TLC AR F T4 %M & 49 HPLC ik, 7T 4 R AL
MR BAREGFITRE—EAF
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Study on Quality Standard for Amaranthus retroflexus

LIU Xiangfeng'*, WANG Wujing', YANG Yanni"**, XIA Tianyi"*, ZHONG Renxing"’, PENG Mingming"’,
CHEN Ying"*, DING Zihe"*, FENG Fan', LI Shuyuan"‘, WANG Yi', SHU Zunpeng"*(1. School of Traditional
Chinese Medicine, Guangdong Pharmaceutical University, Guangzhou 510006, China; 2. Guangdong
Standardized Processing Engineering Technology Research Center of TCM Decoction Pieces, Guangdong
Pharmaceutical University, Guangzhou 510006, China; 3. Shenzhen Ausa Pharmaceutical Co., Ltd.,
Guangdong Shenzhen 518057, China; 4. Health Medical College of Guangzhou Huashang Vocational College,
Guangzhou 511300, China)

ABSTRACT OBJECTIVE: To provide reference for the quality standard establishment of Amaranthus retroflexus. METHODS :
Taking 7 batches of A. retroflexus medicinal materials as the research object, the appearance properties of the medicinal materials
were investigated, and the microscopic characteristics of the medicinal powders were observed. TLC method was adopted to
qualitatively identify rutin, valine and leucine in 4. retroflexus medicinal materials. According to the relevant methods of the 2015
edition of Chinese Pharmacopoeia (part IV ), water content, total ash content, acid-insoluble ash content and water-soluble extract
content were determined. HPLC method was used to determine the content of rutin in the medicinal material of 4. retroflexus. The
determination was performed on Agilent 5 TC-Cy (2) column with mobile phase consisted of methanol-0.3% phosphoric acid
solution (40:60, V/V), at the flow rate of 1.0 mL/min. The detection wavelength was set at 358 nm, and the column temperature
was 30 °C. The sample size was 10 uL. RESULTS: The appearance and microstructure characteristics of the medicinal materials

were consistent with the existing description. The identification results of TLC method showed that 7 batches of medicinal materials

and each reference substance (rutin, valine, leucine) showed
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BBEVE S B W S W BT 2 () 7.43%-8.72% , the total ash content was 11.82%-13.78% , the
25RO LR S 1 PR B8 25 9T % . i 020-39353119. E-mail acid-insoluble ash content was 0.15% -0.55% , and the water-
shuzunpeng2010@163.com soluble extract content was 17.27%-24.74%. The linear range of

spots of the same color at the same position. The moisture

content of 7 batches of A. retroflexus medicinal materials was
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rutin was 10-200 pg/mL (R*=1.000 0). RSDs of precision test, stability test (24 h) and repeatability test were all less than 2.0%

(n=6). The average recovery rates of rutin were 99.14% , 97.98% and 98.80% in low, medium and high concentration of
samples, and RSDs were 0.97%, 0.95%, 0.96% (n=3). The contents of rutin in 7 batches of A. retrophylla were 0.314-1.102 mg/g.

CONCLUSIONS: In this study, character observation, microscopic identification, moisture content, total ash content, acid-

insoluble ash content and water-soluble extract content of A. retroflexus are investigated; TLC method was established for

qualitative identification of leucine, valine and rutin in 4. retroflexus, and the HPLC method was established for content

determination of rutin. It provides reference for the quality standard establishment of 4. retroflexus.

KEYWORDS  Amaranthus retroflexus; Quality standard; Microscopic observation; Moisture; Total ash; Water-soluble extract;

Rutin; TLC; Content determination

A0 R SERHE Y A UE Amaranthus retroflexus L.
TR, TR L BRI, R0 TR E AL
AL LRI R i 544 . R PO R
1 N2 BRI GE KPR T, T H 2R
SR AN G MU IR YT, SORO0E 285 v 2 AR
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TR OB RIS B LR 1o T % B
(#t5 100080-201811, 4L 91.7% ) W [ H [ £ 54 2 4
K e I B 5 5 2 TR Bt (k5 L-037-171216 , 4 J3 >
98% ) EE IR % FE AL (15 X-056-161216, 4 >989% )
Y B AR R R w5 BEE G W B 75 S 1AL
TABR 2 E] s D101 RFLIE B g (20~60 H ) I {7155
RIGAC A BRA A R G540, B IR . L1 R IR 5SS
IR o A sl s S e 5 TR K AR 2K .
F1 REEAMHIREREEER

Tab 1 Source information of A. retroflexus

5 W% 5 [ig:

I G 201910121 W5 R ST

2 Rk 201910122 W T A T

3 Fubti 201910123 BB LN

4 Jukih 201910124 G T A R

5 Rk 201910125 WG R R A A

6 JkiE 201910126 I T T i

7 JUki 201910127 W R R R I AR A
2 HiEE&R
2.1 %31

2.1.1  HRRE

AR, A AR A, EK 20~
80 cm, HAT 4l MR LB . M EA A KA I H
L2 R INE B W R BR Y | 4K 5~12 em, 58 2~5
cm, JeIiiioR , A /R SRR ELIE , Ak ORI
1 1.56~3 cm, PRI NG AT 22 6 o BEARAE 7 2 A 5
AR S EIRAE RS, 402k A R, S A
TS ek 5, KIBUE 808 Bl B R A5 —
Wer @k, F BRSO ERE , B, /N T 1
mm, AR AL IR A2 LA 1
2.1.2 WS

AR AR OV FT DL 2T YA TR RE
THLRE PRl | JELRE 2T A SCFLAS B I, T RE LR 2 SCFL I B
FEFERMNECFE (K20.1~0.3 mm) FIHRSC T4
(K250.18 mm) A . AR E f 21> A ML 2H 8, Tt 240
M2 FTE , £K£90.14 mm. FhZ 402 2 MIE, 20850,
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KN 200 pm*80 um, MR IE AL KL FIE , A 5%
Ho FRIFRMRE , KA — M. D02
B 11 o A A 3 P DL 2.

Bl R&EWHME(HS2)
Fig 1 Picture of A. retroflexus(No. 2)

e (5
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\-. \I
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Tl AL EZANEAEIRE

B2 RETIZSHHRE BRERIE (x400)
Fig 2 Microscopic identification of 4. retroflexus pow-
der(x400)

2.1.3 R EREKER

(D) T2 ks BRI A 1 g, 50% H
fi 25 mL, # 7 (4515 40 kHz, P14 600 W) 4L B 30 min,
UeId UEME T . AR NOK 2 mL RIS, FAE D101
FCALWE B AEAE (942 1.5 em AR 10 em) , FHZK RN,
R 2 TGt s B FH 159% 20 200 mL eI, 35 K
W 3 222 30 % 215 100 mL YN , WA DRI W L 25T 5 5%
I 2 mL AV g, AR A VR 53 O Tk
HE St 5 o, 0 P A O B 1 mL % T 1 mg A%
PRI o 4% B 2015 AE R ] 24 i) (IO 78 ) i ) 0502
W2 ST AT, MR E A TS 3 uL
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Xof BRIV L L, 43 0 sRE TRl —fE I G2 AR, DA
LR TE-FIR-/K (6:1: 1, VIVIV) JREIFF, IT, B
it T, W% L = AL BRI, 76 105 CMIRE B 45 i (47
BT, B T M (K 365 nm) FAGHE ., &5 9%, bt i)
o FE S0 B e AR N A, SR [ e Y
PENCBEA o 7 T 4 2 ik DL AL 3

T I~ T R (5 1~7) 8 P T X IR
Note: 1-7 mean test samples (No. 1-7) ; 8 means rutin reference

substance
E3 ATEINHERBIEE
Fig3 TLC chromatogram of rutin

(2) @R EIE L] . AR 1 g, 50%
% 25 mL, #8 7 (B K 40 kHz, 315 600 W) 4b B 30
min, %, 85, U LE DRI ZE T BRI I A 2 mL A
T AR AR W . O B SR A R ) R
TE L, 200 PR T A O B v S 4R 1 mg/mL
X BV . ¥ 2015 A i e [ 24 ) (g ) 3 )
“0502 2 IS E T A T IL IR, W IR 1 L,
O3 5 SRR T R — BRI G E R b DU T - 0K 2R -
IK-2% B =Wl ZFER W (32 1:1:0.25, VIVIVIV) N ETT
F,RETF B, BT, 7E 105 °CnH 2 BE & 0 5 i, =
FHIETRM . 455, itk b, 78 550 e it o
AHRL AL B b AR R BE A . R 31 122
g WL 4.
22 HWE
2.2.1  JKAEENE

FEBEFREL T HE AL M AR (L 50 ) %5 24 2 g,
Fig 2015 A R e 1 24 310 ) (I 6 ) 38 D] 0832 7K 43Il 7
BT IER k——RETE R T Y, R AR i A
FE 3 WOFE . 4553, 7 HERE S oK 43
T43% ~8.72% , L3 &/t N 8.07% o UKL Wi 2 b rh /K
S EIELE R AR 2,
2.2.2 B FER AN K 53w

FEEEFRIL T HE B2 M Ry R (G — 50 ) %524 2 g,
Fic B 2015 AF R € [ 24 ) (PO ) 388 0] 2302 J 43 2
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1 2 3 45580 T/ 8 9
W 1I~T RS (5 1~7) 3 8 Jg A2 R %) HR A 5 9 22 S R X%

i
Note: 1-7 mean test samples (No. 1-7) ; 8 means valine substance

control; 9 means leucine substance control
4 BEBREINHERAIEE
Fig4 TLC chromatogram of amino acids
F2 REBHMHKSS BIRS BEAEMER KA
HRHMRENEER (n=3,%)
Tab 2 Results of content determination of moisture,
total ash, acid insoluble ash and water-soluble

extract in A. retroflexus(n=3, %)

45 L) B BAERS KR
1 ) 1332 033 U
2 775 12.07 032 19.89
3 770 1 0.34 219
4 4 12.70 0.5 1788
5 8.39 1378 055 469
6 8.06 1182 046 1721
1 842 12.75 040 2092

PRI, AR G A 3R O IR, 2
S, THERE S BORK & B 11.82% ~13.78% , P35
N 12.76% 5 T HEAE b R AS VR OK S B i
0.15% ~0.55% , -3 &t 8 0.36 % o S A% i 25 44 Hh
JRGY RN Sy S B E A R LR 2.

2.2.3 IR Y e

KB FRIL T HE B2 M R R (G — 5 ) %524 3 g,
i B8 2015 A R ] 24 8 ) (PO ) 3 0] <2201 352 i 4l
JE IR (R A T E U A A 3K
BOEE . 255, THRE oK R Y & &l
17.27% ~24.74% , PR & 78 21.08% o KL H H
IKEEPER & il e 25 R 3R 2.

23 ATE=ENE
2.3.1 AR A%

BUARMEIAR G =50 24 1 g WEEME, BT HE
HETE R, R %8 I B S 25 mL, Bk g S i, S (R
40 kHz, P2 600 W) ZL 3 40 min, ¥ 20 ; FRFRE B &,
FHHVEERD IR 1 5T 6, 985, g, IR ug i, BPAS
2.3.2 X BRI A%

BT B T RS PR, o FE I A O T B
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£ 1 mL 57T 0.2 mg A IR SRR, BIAS- .
2.3.3 OS5 RguE AR

{35 7 A Agilent 5 TC-Cis(2) (250 mmx4.6 mm, 5
wm) 5 it s AH A B EE-0.3 % B R 5 (40 : 60, V1) 5 K il
WK 358 nmy; FE 4 1.0 mL/min; A3 4 30 °C ; HERE
HOM 10 pLo 0 BUEC2.3.17 0 SR A A L “2.3.27 T
O BRI R DA R S P () e R e i S it
FENE e R R . 255, RR o (a3 06 55 AH &1 €,
TR 3 B B > 1.5, B AR A T IHHAMIET 3 000, H.
25 IO I E TE T8, RIZ B @R . &
S R ) s OB i DL 5

30 4 T

f,min

AR I

50

T

< 254
£
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e B A
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¢, min

B AR (G5 5)
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Fig5 HPLC chromatograms of system suitability tests
234 APEXRFREE

R I 2.3.27 T TN BRI 0.5, 1.0,.2.5,
5.0.7.5.10 mL, 2} % & T 10 mL 34, FH B B 2
ZNBE B85 #2337 U T Gk S5 AR RN A2 , 10 SR e T
. DA TR (1) AR bR X BE S B e 2 (o, pug/mL)
Sk AR AR R AT B A5 2R T [l0H Dy Rl y =
14 851x+270.36 (R *=1.000 0) , & B 7 T 7 J5i i ¥k J&F
10~200 pg/mL i P -5 HAE T A 2 RAFIVARMEC R
2.35 KL

BL2.3.47 50 [a]— 025 T % B (100 pg/mL),
Fie“2.3.3" WU T OGRS 6 UK, iSRG IR . 45
B T IR AR RSD H 0.12% (n=6) , 72 B gk 55
JERAT
2.3.6  FErkERL
B[] — A s S VR (Gt 6) L 43 30l T3 IR U O
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2.4.6.12.24 hIH“2.3.37 300 F {4 3% 2 4 ERE I 52 3]
SRUETAIA . A5 5R, 7 T U ALY RSD 4 0.65% (n=6) ,
FIZ MR VAR S 24 h NERE o
2.3.7 HEMERAR

B Rl —#EAE (G5 1), 4% 42,317 30 05 AT
£ 6 Oy HER VAR, PR 2.3.37 I T (03 S5 HEREI A2
ISR A, IR MR A R 25 R T
44844 0.887 mg/g, RSD M 0.91% (n=6) , & HIA Ty
EE R
2.3.8  JFE RIS

OBy E I T s MFE S R (45 3) , R &Y
0.5 g, K B FRE , 40 il #5 FF & & AT 19 50% L 100%
150% fin AT X BRS8N VR BEPAT 3 4,
“2.3.170 T A A AR AN A, 2.3 17
SRR E 0 S T AT SRR ISR . S5,
AL o e R T A R P T T AR [l
Ay B K 99.14% . 97.98% . 98.80% , RSD 43 %I Ky
0.97% ,0.95% ,0.96% (n=3) , F& BH A J5 7 B9 v ff B
o JIRERDRCR 25 5 L35 3.

F3 MEFERKZERIGLESR (n=3)
Tab 3  Results of recovery tests(n=3)
FF5 R, CHEmg AR mg W mg MRERNCE % THEIE,% RD,%

1 05022 03552 01784 05333 99.83 99.14 097
2 05023 03553 0.1784 05302 98.04
3 05024 03553 01784 05329 99.55
4 05021 03553 03568 0.702'5 9731 97.98 0.95
5 05024 03551 0.356 8 0.703 3 9159
6 05023 03553 03568 0.708 7 99.05
7 05021 03551 0.5351 0.8870 99.40 98.80 0.96
8 05020 03551 0.5351 08779 97.10
9 05021 03551 0.5351 0.886 4 99.29

2.3.9 FEAGENE
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B 255, 45 1~T RS o T 38 & ik ey
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3 iFig
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T, S5 L INAS 7 HERE b R K a3 RS RN PR I 4
IR PR W - 3 E 43 i R 8.07% L 12.76%
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KRB B H A B3O R AF . IF L B IR 8l %
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1 Gl AR 5 VLA R R R AT R vl ) ) e e G AR
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