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 E B ATERNRAMOREARERELL . Fik Rk A RE Z 6 10 R ZH A h 45 R A & &3 (TLC) ik xf
S A 6Ly 2B -3-0-B-D-AEHF HAT LA AR 2015 F (P B )M R ag A X ik, M AR T Tk S HEFE &
FoR g B E BRRERR S KEEZ B REREEZ B E R G RORA G 3 (HPLC) & & A 56 L &
By -3-0-f-D-HAEF &% , T KR KER RS HPLC 384 B, 4R . TLCEAHNLRE 7, ABEAREE T, 5%
B-3-0-f-D- AR 3T B GG EMpieE L SR MENELE, A BATFH, 10ESEPEREE4019%~2.32%,
Kb h1012% ~1187T% , % k54T H6.671%~1011% , 8 RAEEK A FH 1.34% ~2.12% , KERZ HHE A
9.17%~13.99% , Be s tkid h 45 K 1.49% ~13.68% ; 147 Bl & L2 i A F RIFAE3.00% . A4 F RIFMAT10.00% 8 R
EHER S AT RFAIT250% KEEZ EHEERT Y T9.00% BEEZ WA EREY T5.00%09 £, A PR E T
B (484 0.064~0.225 mg/kg) , 6 FLAE 5 AR B T 48 (A8 4 0.106~0.132 mg/kg) , BT A #-5% F 34 4ml & T 45 (484 0.221~
1.896 mg/kg) ALFT A Af & b 3 KA M B KA F A E . HPLC H i3 A RS R HA(F AL R X Z K 10 & b L&
By-3-0-f-D-}AE 48 K 627.12~5 384.53 mg/kg, 10 34 5 & HPLC 35 4 B 3£ AR 3 K T 0.900, 2546 AAF R T A+
WL EE8-3-0-p-D- A 69 8 M T F oM ik AR T 45 W EAE RAFR B BATT W, I3 RT R oAz kit
AT REBE . Py kR4 A AT, TR TR R Z 354,

LR AR L EB-3-0--D-ARAE ;B Gtk SRUAM &tk e Ak AR E

Study on Improvement of Quality Standard of Equisetum hyemale

LAI Zhengquan', Al Weipeng', HU Zhen’, DOU Yaoxing’, CAI Yufeng', LIU Wei', WU Ying', ZHANG Citing',
XIE Xiaolin', LIAO Huijun'(1.Dept. of Pharmacy, Shenzhen University General Hospital, Guangdong Shenzhen
518055, China; 2.School of Chinese Medicine, the Chinese University of Hong Kong, Hong Kong, China; 3.
Mathematical Engineering Academy of Chinese Medicine, Guangzhou University of TCM, Guangzhou 510006,
China; 4.Dept. of Pharmacy, Union Shenzhen Hospital, Huazhong University of Science and Technology/the
Sixth Affiliated Hospital of Shenzhen University, Guangdong Shenzhen 518052, China)

ABSTRACT OBIJECTIVE: To provide reference for improving the quality standard of Equisetum hyemale. METHODS: Totally
10 batches of E. hyemale from different sites were collected as samples. TLC method was used to qualitatively identify kaempferol-
3-O-f-sophoroside. The contents of heavy metal, aflatoxin, impurity, moisture, total ash, acid-insoluble ash, water-soluble extract
and ethanol-soluble extract were determined according to supplementary provisions of Chinese Pharmacopoeia (2015 edition).
HPLC method was used to determine the content of kaempferol-3-O-f-sophoroside in sample. HPLC fingerprint of water-soluble
extract from E. hyemale was also established. RESULTS: TLC identification showed that in the chromatogram of the test sample,
fluorescent spots with the same color were displayed on the corresponding positions of the chromatogram of substance control of
kaempferol-3-O-f-sophoroside, and without interference from blank control. Among 10 batches of samples, the contents of
impurities were 0.19% -2.32% ; the water contents were 10.12% -11.87% ; the total ash contents were 6.67% -10.11% ; the
acid-insoluble ash contents were 1.34%-2.12% ; the water-soluble extract contents were 9.17%-13.99% ; the ethanol-soluble extract
contents were 7.49%-13.68% , respectively. It is preliminarily proposed that the impurity content shall not exceed 3.00% ; the total

ash content shall not exceed 10.00% ; the acid-insoluble ash content shall not exceed 2.50% ; the water-soluble extract content shall

not be less than 9.00% ; the ethanol-soluble extract content

AU T ARE ARBE SR E T LT H (No.2019A1515- )
shall not be less than 5.00% . Arsenic (0.064-0.225 mg/kg)

010815) ;" RAEHF R+ = 1R H (No.2018KQNCX216)
S T A 2T L BB BEAE B I BESE T« P 2 4 was detected in 9 batches of samples; cadmium (0.106-0.132

E-mail : cruise0303@163.com mg/kg) was detected in 6 batches of samples; lead (0.221-
HB(EVES . B RZEIN, T DR 2B . E-mail : 1.896 mg/kg) was detected in all samples, but no mercury or
rebecca200202@163.com aflatoxin was detected. The results of HPLC method met the
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relevant requirements of Chinese Pharmacopoeia. The content of kaempferol-3-O-f-D-sophoroside in 10 batches of samples was
627.12-5 384.53 mg/kg, and the similarity of HPLC fingerprints of 10 batches of samples was more than 0.900. CONCLUSIONS:

A new qualitative and quantitative analysis method for kaempferol-3-O-f-D-sophoroside was established; the heavy metals,

aflatoxins, impurities and other items in E. hyemale were detected; the limits of impurity, ash and extract were determined. The

established method is simple, accurate and reproducible, and can be used for quality control of E. hyemale.
KEYWORDS Equisetum hyemale; Kaempferol-3-O-f-sophoroside; TLC; HPLC; Fingerprint; Quality standard

AR R AR R ) AR W ( Equisetum hyemale L.) [
RS 5 o O 7 S O = N 2 S S T
PO BRSO, TR E R GREH B A S
BRAEY, RS Z 0GR LAY, LR B2 T IR
AR MR IRRSE ST B U e
AW 2R, B R ARG R i R AT B ALk
IR S5 25 R I, i 4 LI A5 93-3-O-B-D-Hi
BEAF X A ideE 2 e 22 A549 A FLARIEE AN A 2 MCF-7 . A
JHHER A M 2 PLC DA SN T8 S 40 i 32 HeLa HAT i 2%
OB IR A RO, Sy AR B 2 S R L A 22—

2015 A i I 25 30 ) (—350) WL R SCiR A Y
AT SR A 22 6 0300 R O P 8 B B A K 22 R Tl
ORI I A 3R AH A5 5 3 SR S 2 BROK i IS i
5, TR R K f R B A ] s R R A 2 (CUNPR IR
IR KB ] 55 ), i nT BE s e I 235 S i 2 52 1k
FERAYE s [RIE , 1L AS 202 FUAR (LIA4E  B A Rt R4
T RS Z R M e AR U, BB MR 2E . A,
ARIEARAE e = 255 G v 24 S PR RSO MR 2 9 48
SUEIEBFFE AN T AR Y BT i bR o, 418
5 AR 24 6 J5T i, B D G i R FH 245 19 22 4 1 LA &L
PR, A58 e B A HUE VR F A 1L 45 1 -3-0--D-Fi b
T Ay T2 S RN B R A PR AR LAY I AR bR A R T
AR A BT Y, R SN T R IR K AR A B R B
AR TEER M UERAPERE R M R, 38T ARWZ 41 LA
IKRIFRIAZG R 3, B 3243 Ry v B K s i a3, 8
A ST AU A N KV R B A3 B R sUEE I i — 25
ERS M E SR B R AT K R DL
B B, DA H B 4 o A o Y B e R
5%,

IBERIE

HPTLC # )2 1% 2 4t (%ii +- CAMAG A H) ) 51100
Series U = RO AR (3% R 45 (S Agilent 24 F] ) ; SLA0 %Y
BB OHL ICAP-TQ Y H B & 45 B TR i i A (55
& Thermo Fisher Scientific /A &) ) ; CP225D &I -+ 7 431
—HL TR \BSA124S-CW B J5 43 272 —HL T4 M K
- ({55 Sartorius 23 7] ) 3 R210 g% 2% &AL (Fi -+ Buchi
/N F]) s ED BUMEAS (5 [ Binder /A 7] ) ; SB5200 B 7 i
Ve (35 5 Branson 23 H] ) ; PMC-130S BU/K 4y ( Bk
74 3V Pensonic 23 7)) ; SRIX A T 3 41 (= VAE 45 17 H 4L
ARIRE ) s HEIE GFas P Al Milli-Q B A1 K AL (3
Merck A H] ) o

hEHERE 200EEs15FE

1.2 #mE5iRF

L0 HEAIRZS 4 23500 ) Hp A s R Tl b, 47
5 P SR A v P 2 B 5% B IR AT B S5 0 N AR R 4
AW (E. hyemale L.) W13 35850, FEA LR T it
HSCR A R BE 2 B 5 1 25 ) -3-O-B-D- MU X BR 5 (|
VRS IE K, 1L 020120307, 4 BE . =98% ) ; ZJE ki fa
Tl , AR N b at ., BEE B TEILER L.

*1 H#BER

Tab 1 Information of samples

H5 5 i JUpSi

sl 171209 L5210 FEEFCARAR

) 180725 14} BB ARAA
83 180635 Fk FHEANARAA
s4 180421 LT BB R A
55 180903 Fk " MEFARA

56 180624 T I MEFARA

§7 1810001 BRI WHPE R A AR
88 1802001 Fk R A AT
59 20180904 T FEHARDHRAR

AS

$10 181209 BTG m@m{s%m; G
2 AEEHER
2.1  LIE-3-0-4-D-RIEEFRER GBI L5

BURIEA AR 1.0 g, B T 50 mL .08, in70% 2
1220 mL, B (33,270 W, #1%8 . 40 kHz, F[])1 h, 1
o, Ve ZE TR, FRIA AN T0% Z B 2 mL R, A it
TR ARV 5 575 B 25 193 -3-O-B-D- BB Xof BE 3 &,
709% £, 5 i) 15T 5 vk BE S0 2 mg/mL ) X6 B8 B V5 905 LA
70% LT A2 FIXT R . BE 2015 4F R Hp [ 25 81 )
(U ) 38 ) 0502 32 HEA 73056« W B2 1 6] BV VR X
BRI B VRS 1 L, 23l T A —FEFE Gy
T AR, DL S A RO RE b S WA SR iR TR
PIIE T -2 18-7K (14 : 1:0.5, V/VIV) NIEFFF], F47)#
TF RRE R 4 emo HUH BT, BERAMELT (B K 254 nm)
TR, ZES A gk b A S0 R A Y A
BB R S R SR BE A, s O BTG T, A5 2R
NSRS
2.2 R kS RSB HYHEENE

F=I0 KA KAy (RN I Ay TR A I
4312 B 2015 A R CHh L 24 L) (DU ) 38 0] 2301 2% JoAs:
A L0832 7K 43I 2% 1k 2302 K 43I R ¥ L2201 ¥
R I R ViR (3 I AR I T0 % L BE R ) A T
FEHERE AP TIE 2 0, BOPIME . S5 R BR , S HEROR
W A TR 2 0T K3 LSRG RN IR 3 R )
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1 23 33+24 4556 6 7 7 8 8 9 91010 111112 12

T 128 PO 2. 2R 18-3-O-B-D- B S BE A 5 3~ 12 8 8 (i
KUK S1~810)

Note 1. blank control; 2. kaempferol-3-O-f-sophoroside control;

3-12. test samples(batch numbers of S1-S10 in turn)

1 R ZEER-3-0-4-D-IRTEE I HE R Bk £ 5 &

Fig 1 TLC chromatogram of kaempferol-3-O-4-D-
sophoroside in E. hyemale

HEEES., MRS EN019%~2.32% , F¥ &N
1.41% 5 K 4y & Bl 10.12% ~11.83% , V¥ & & N
10.79% ; MK/ % 5N 6.67% ~10.11% , FH &8 H
8.28% ; RANVENE IR 3 & 1 M 1.34% ~2.12% , P & i
9 1.82% s KIEPER W & 58 9.17% ~13.99% , “F-3
TR 12.12% s BRI B R 7.49% ~13.68% ,
T E N 10.63% o o K R MR
BIFFA 2015 A JR i B 25 30 ) (— 356 ) AR AR =" s 24T
SRGT RN MR 3 FIOK PRI R PR A 52 B3 1Y
D 3T, SR Excel B AT BAREAS e K 3 o3 B i, AR 4l
FIEH Y 98 % B A X 8], B 2 1 A Hh 24 5 5 i AN
3 3.00% KA Fr AL 10.00% FRAN K
e AR 2.50% JKE R B Y& AT
9.00% BEAMHER ) & A0 F5.00% . 10 HEA I
FE S TR 2R T K A3 R A3 R e E A R T L
2,
F2 10#tRMHERPZEE . KS IKSAEHYEEN
ELER(n=2,%)
Tab 2 Results of content determination of impurity,
moisture, ash and extract in 10 batches of E.

hyemale(n=2, %)

b b3 ki BRA BONAHRS  OKEHELY  BEERLY
51 195 10.74 10.11 203 1198 937
s 035 1103 8.54 204 1157 113
3 185 10.12 667 165 1145 930
s 218 1183 994 195 9.17 749
55 059 1059 791 134 1382 1100
56 0.19 1077 175 21 1029 1368
s7 128 1021 717 189 13.99 1121
S8 228 1058 ) 174 12,54 1149
) 1.10 1109 841 174 12.89 1052
s10 23 1094 758 170 1353 1097
F/ME 0.19 10.12 6.67 1.34 9.17 749
Bkl 213 1183 10.11 212 13.99 13.68
FHfH 141 10.79 828 182 12.12 1063
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23 E€E EHMESZENIENE
o4 A | R R D E ) 2 B 2015 4R i
2 L) (DU 3 U 2321 v HiL ol 15 25 1 B v A
2351 o —YEUIHEAT  BEHERE AP AT DN E 2 U, P
(B 2528 1O SEUCRIARE St rh I RAS: B Jm ok s b A
B ERAT R (EL S ek PR (24 TR Bl R0 08 1 1
LTV FRAEYFRME (A <2.0 mg/kg 5% <X0.3 mg/kg . 7R
<0.2 mg/kg A <5.0 mg/kg)", [RIFT, 10 FLATALE M
WP ORAG: B A TR AR, AT (2 PR B il 790 2 1
H g AT ARV FR 1 (BT 22 3K Bi<<5 pg/kg)™. 10
HEARWERE i P R X S I E S R AR S
®3 0#HAWERPESE BHESEAENES

R(n=2)

Tab 3 Results of content determination of heavy me-
tal and aflatoxin in 10 batches of E. hyemale

(n=2)
o T4JE, me/kg . ﬁﬁﬂ%ﬁ? N g/kg A
o w ok W EmESZD EiESED AMEEEG EhMEGEG

N 0.106 - - 0544 - - - -
S2 0094 - - 0468 - - - -
3 0098 0132 - 099 - - - -
S4 0.170 0.132 - 1.8% - - - -
S5 0225 - - 0221 - - - -
S6 - 0106 - 0846 - - - -
N 0170 - - 0302 - - - -
S8 0064 0.119 - 0893 - - - -
9 0.085 0132 - 1.080 - - - -
S10 0068 0.119 - 1194 - - - -

eI N (AT

Note: “=” means not detected

2.4  IZEE-3-0-p-D-IREFHESENE

241 fELRERGEIS  BURBM AL 0.2 g R
FE, 7K 10 mL, #7540 B 30 min, LA 5 000 xg #5055
min, JEid ; FE A 7K 10 mL, #8754 BHE 30 min, A5 000xg
B0 5 min, BT A IFUEM, BT 25 mL iR, oK aE
2%,0.45 um SUALIEBEE LT , BUELIE , RIAS .

2.4.2  XFRAWRRS BOL A B -3-0-B-D-FME 1 Xt
HED 38 R FRE N T i ) A 5 o R
200 pg/mL A4 11125 B-3-O-f-D-FARFH X R SRR . LA
PSRy 2 PN BRIV

243 GBS RGEHMERE AR5  nertsil Cis
(250 mmx4.6 mm,5 um) ; i 8NAH:0.1% = LR (A)-Z
16 (B) (V/V) , &% 2 1 i (0~40 min, 10% B—30%
B) ; £ I K : 265 nm; Jii ik : 1.0 mL/min; £ i : 23~
25 C dEAE & . 10 pLo 40 B ECOE 0 o W L 1l 2
1} -3-O-B-D-RRA X BE VA RN 25 11 6 BEVA T, 4% ok
SRR E e SR s . 255 BRI ARE LA
A2 -3-0--D-FWEF T K F 6 000, FFI A% 4355 AH 4R 06
KBNS 8, B R 16, Ak LA 2.,

244 BMERRFE B EI2.4.2750F XA
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20
=) 103
E bV OO
—10 T T T y
10 20 30
t,min
A7 IR BRI
204
5 104 1125 18-3-0--D-KMi
g 03—
—10 -
0 10 20 30
¢, min
B BRI
50 4
40 A
30
< 207 11125 3-3-0-B-D-HE M1

t,min

C LA P
B2 BHBEGEE
Fig2 HPLC chromatograms

#0.05.0.25.1.2.5.5.10 mL, 435 & FA[H 10 mL &
L HOBEE S B2 55, o il 2.4.37 I T A5 4
P BEREIN E iSO . LULZS ) -3-0-p-D- P 5
VR BE (o) R AL bR 0TI AR () S D\ AR AR 3R 4 7 4 [
I, 453 [ 9 )5 Fky y=8.556x+3.210(R*=0.999 5) , 4%
SRFEM 1l 2 W -3-0-p-D- MR T it it e JBE 8 1~200
ug/mL 7 [ 2P OC 2R R

2.4.5 KEHEEIRE  BUl A3 E-3-0-4-D- MR X B
VW (20 pg/mL) , $52.4.37 01 (a3 S i SRR 6 UK,
ORI TRI A . 455, 11125 ) -3-0-f-D- M1 0 11 FHR i
RSD 4 0.59% (n=6) , R AAG B E R AT

246 FRUEMHIRE  BORKWAES A (95 :S1)20.2
e AEERRE  F5 2417 R )y il & A S WUS o
WIAE SR R CE 0.4.8.12.24 hiff, $42.4.37 100 F {4,3%
SR HERENN E e SR TR A . S5, 11457 -3-0-B-D-FE
B TR FR A RSD M 0.98% (n=5) , K WIRE LA TR AL =
IR CE 24 hINFaE .

247 BEEMWAE  BORWFE SR (45 S 6, &
By 250.2 g AEBFRAE , F5“2.4. 17T F J5 el 25 sk A i
T, SR JEHE “2.4.37 1R i SRR E | 1 SR T A
FE B 5 R N2 1 -3-0-p-D-FH & /. 4551,
11145 B -3-O-B-D-HRBHAT 1 F- 34 7% 50 2 260.11 mg/kg,
RSD M 1.64% (n=6) , RAA LM ELZ 1 RIT

2.4.8  MAEEISCRGRES  HCE A AR AR R A
(45 :SD6 1y, By 29 0.1 g KEBEFRE , B RS E A
ESRE A A i A A 1L AS 193-3-O-B-D-RUMTT X A i, 3¢
“2.417 T ik A A S SRS A 2,437 N
TEA IR E il SR TR I TR iR, 2551
L2519 -3-0-B-D-FME 1T 1735 [ 5% 4 104.18 % ,RSD
H2.74% (n=6) , R J5 P B AT, TEIL R 4,

249 FERERME B[RO AR R S A R 2%
250.2 g, Wi BWRE 40 B “2.4. 1 R £ 4 ki i

hEHERE 200EEs15FE

F4 MEEKZERRELER (n=6)
Tab 4 Results of recovery tests(n==6)
Wb, DHBER SR, pg AR, pg  WAE, ng FYCR % FHERE, % RSD,%

01011 22850 250.00 471 99.68
0.0982 n9 250.00 481.21 103.70
0.102'5 231.66 250.00 489.10 102.98
104.18 274
0.1032 233.24 250.00 502.54 107.72
00993 22452 250.00 49115 106.65
0.098 8 2321 250.00 484.13 104.37

VW, ARG H42.4.37 T (i vk AR I, 10 s DA T
RO AR 4[] 09 5 R 31 55 110 4% B -3-O-B-D- R A 1 1 75
o RIS PATINE 2 00 O IME . AR SR
(S1~S10) F 111 25  -3-0-B-D- ¥ BE 17 1 & 5 2 5~
2 260.32.1 965.76.677.46 . 1 887.83.1 729.07 .5 384.53
627.12, 942.75, 4 773.06, 2 093.17 mg/kg; fix F % &
(5 384.53 mg/kg) 5 e ik % & (657.12 mg/kg) [A]AH 25 T
8.194% , AT WLAS[RIHE YA it v 1L A5 3 -3-O-B-D-RRBE 1T 75
WK,

2.5 RMKEMER 58S EIE R R

2.5.1 AEHEERE  BORWAE MR (45 :S1)250.2
g A BRROE #2417 30N Iy vk A AL L SR R
Fi“2.4.37 T (A3 SR SRR AR 6 K, D SR IETH AR . DA
A5 -3-O-B-D-WRE T R 2 B, 1154545 2L A7 WG AR X
{5 B 18] FHAE X 0 TG AR RSD /N T 3% (n=6) , % W]
J7 R 2 BT

252 FUEMRE  BURAE MR (45 :S1)£50.2
g NEBRRE #2417 300 R Jr vkl A U L T
FIR AR 0.4.8,12.24 hif, 40 545 42.4.37 301 | {4 3%
SRAFHEREN E e R . LLILAS B -3-O-B-D-FEFE 1T
N2 R THEA A5 A WRRE X O B B (1) R AH Yo e T AR
(I RSDFEI/NF 3% (n=5) , FRIAME S EE IR AAF T CE
24 hINFRE o

2.5.3 EEMIE  BURF SR (4S5 SD6 1y, &
B3250.2 g AFBFRAE , Fi“2.4. 1" R {07 kil 5 ik oh
VR, SR IG 42437 T F i R ERED E o DAL 4%
19-3-O-B-D-MRE 11 R 2 B , 11545 25 TEAT WRAR X O B
s 1E0) FHAF X 0 1 AR RSD /N TF 3% (n=6) , W 5 ik
FEMERL

2.5.4  ARWEZKEVE o168 SUEIE RN S ot 43
HC10 HEA MRS ok oK, 4525 0.2 g, KGR , 20 0l 3%
“2.4.17 T 7k A A R SR SR A 1 2.4.37 T N
TESAFHEREI A , SR s ] RS B A A 3 A
(2 e g 4s s RS A DU PR R G ) (2012A Bl
o, LG5 S2 BUAE i R R 2 IR SU IR | 1 ) [
7 56 8 R 0.2 min, R 2 s R IE LS T Ak g DT L, IF
K A B A G BRAR UL (R) o 58, Hepnih 4
A, 28 50 RE A P e (LR 1B B T 45
VA A 11 25 B -3-O-B-D-RRBH o LhA= IR Xo) B4 o [ 1%
R BRI TRE AR AR RLEE TR, 2 B0 1O HEAE S A AR (DL 3
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KT 0.900, 2% B H 5 % B8 S0 RS 24 HAT 300 i — 2K
P o AR FE i G I () T AR B — e 25 57, Rl
K A AN [R] 7 B A AR S A7 AE— 2 I 25 5. 104iL
AWAHE 5 (%) HPLC & Jinds 80 1 15 vt B 48 8 & 1 O K]
3, MU PR 25 SR W 5

4(8)

61.55 1
& s10
S9
L~
&
T S6
S —
H S4
A D ———

IS | U S 2
Sl

49.24

36.93 1

mAU

24.62

12.317

—3.09
0 5.72 11.44 17.16 22.88 28.60 34.32 40.04
t, min
ARSI

0 5.72 11.44 17.16 22.88 28.60 34.32 40.04

t,min

B HR S 1 (R)
E3 10#tHmaY HPLC & n¥s 4 B A Xt R s 5L E ik
Fig 3 HPLC superimposed fingerprint and control

fingerprint of 10 batches of E. hyemale

®5 10#t KRB RABELETNER
Tab 5 Similarity evaluation results of 10 batches of E.

hyemale

BOGS SIS s s s ST SS9 S0 R
sl 1000 0891 0854 0902 0943 0951 0875 0858 0922 0862 0964
$ 0891 1000 0968 0932 0824 0858 0938 0964 0835 0966 0932
$3 0854 0968 1000 0951 0831 0874 0945 0954 0837 0956 0925
s4 0902 0932 0951 1000 0845 0887 0978 0942 0874 0942 0954
$5 0943 0824 0831 0845 1000 0927 0845 0833 0941 0871 0911
56 0951 0858 0874 0887 0927 1000 0866 0872 0929 0838 0972
§7 0875 0938 0945 0978 0845 0866 1000 0939 0872 0963 0932
s8 0858 0964 0954 0942 0833 0872 0939 1000 0861 0925 0941
59 0922 0835 0837 0874 0941 0929 0872 0861 1000 0862 0962
510 0862 0966 095 0942 0871 0838 0963 0925 0862 1000 0950
R 0964 0932 0925 0954 0911 0972 0932 0941 0962 0950 1000
3 it

3.1 TLC£3I&4H%EE

HIAZE 43 ) 25 58 17 AN [R)JR 591 [ £ R . TR - P9 T -
FR-7K (8:1:0.5:0.5, VIVIVIV) . 1F T BE-ZBR-7K (14: 1+
0.5, VIVIV) MR . Tig-H iR-7K (8:2:0.2, V/VIV)] AN
WEE 772 (R AMYE 254 nm A1 366 nm | ) AR
¥ (4.5.6 cm) X} TLC 4545 R ms2m . 455 BoR, PAE
TEE-ZFR-K(14:1:0.5, VIVIV) R EIFH] I N 4 cm
TEERHME 254 nm 50 F LS, S ZERE S0 4 B R
U, HBE SR . 2015 48 R Hb 25 30 (—38) A SCHk AR
TE A TLC %5035 LA 45 2 0 8RB A3, L A
I LR LR AEBURT AL BE , SR I DA i i o) 4 kit
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VAR, PRI LA 5 % = SEALER CBEAREA T A,
AT FE LA 25 W3 -3-O-B-D- R A F8 bR 1843 % A2t
A7 TLC %51, R FH 42 T0% 2 T8 75 2 3 . 2 s e il
R A TR SR AME (Wl 254 nm) TR, 7k
RIS, E A A, RO TR ER | S A, B 2%
TG B3 B A2 E B B
32 RHUHYESENELGNELRE

FERTIRFFE o, 2B 5 T IR L R LI 8 37
WP RS RPN RS R B R
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Optimization of Ultrasonic-assisted Ethanol- (NH.) .SO; Aqueous Two-phase Extraction of Citrusinol from
Desmodium caudatum by Box-Behnken Design-response Surface Methodology

HUANG Zhoufeng"*, HU Xiaoxi', HUANG Jianyou', TAN Xiao', LU Guoshou', LIANG Xingiao® (1. Guangxi
Zhuang Autonomous Region Institute of Traditional Medical and Pharmaceutical Sciences, Nanning 530022,
China; 2. Guangxi Key Laboratory of Traditional Chinese Medicine Quality Standards, Nanning 530022,
China; 3. College of Pharmacy, Guangxi University of TCM, Nanning 530022, China)

ABSTRACT OBJECTIVE: To optimize ultrasonic-assisted ethanol-(NH,).SO, aqueous two-phase extraction technology of citru-

sinol from Desmodium caudatum. METHODS: Using the content of citrusinol as indexes, with ethanol volume fraction,
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