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Separation and purification of Aloe-emodin by macroporous resin and
Sephadex LH-20
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ABSTRACT: Objective To isolate, purify and determine the content of aloe-emodin in aloe vera. Methods The
static adsorption rate and dynamic adsorption rate of three macroporous resins of DM301, X5 and DM 130 were used
to separate aloe-emodin. Sephadex LH-20 glucan gel was used to purify aloe-emodin, and high performance liquid
chromatography (HPLC) was used to determine aloe-emodin content. Results The linear regression equation of
aloe-emodin was Y=41131X-44.3 (°=0.9993). The separation and purification of aloe-emodin by DM301
macroporous resin combined with Sephadex LH-20 dextran gel was effective. Conclusion The method is rapid and
simple, which provides a basis for the separation and determination of the active ingredient emodin in aloe, and a
reference for purification.

KEY WORDS: Aloe-emodin; macroporous resin; Sephadex LH-20 dextran gel; separation and purification; high

performance liquid chromatography; determination

EEWE: | HRAE REACH A B F141(201713684021)
Fund: Supported by the Guangdong Provincial College Students Innovation and Entrepreneurship Training Program (201713684021)
“BITEE: F52, Wi, SCERU, EEMFG T 10 R R WE VRS 4387 . E-mail: wagnliang8080@126.com

*Corresponding author: WANG Liang, Master, Technician, Zhuhai College of Jilin University, College of Pharmacy and Food Science, Zhuhai

519041, China. E-mail: wagnliang8080@126.com



7916 B dn 2 4 R R I A 4R

F10 &

1 51 &

PiZE(dloe vera(Haw.) Berg) s/ 25 J& ) 24 H B
AKEY) . TR TS R RO R IR I — P R 2
Vi, BAAHIR . PSRRI 2 AR AU, Ae
JIF . LA WUBR S5 A AR AT R 2k 7). H Tt B R W T 1
PRI A5 R I | A AR IO | ORI B Co?
FERUH ARSI R AT B, 0 R T, 7R
AIRU2, R, X A i AR o Ay g alifk
TBRZE Y I Z2 % F J& KA IRk, AR AT AR TR AL
W BEEE A Sephadex LH-20 i SMFEEIL AT 43 B 4lifk . Wi 7E
o3 B AEAL AR TG PR O B 7 VA R, RS IR IR HAT A
i, Joimge ., BRI CRREMESE . AR AR SR AT A 2
AT BT R g AR F 5 R K AL i A1 Sephadex
LH-20 BEMor B alifb i8] 2R MR, PR A0
7% (high performance liquid chromatography, HPLC)IM &
P $R R P 2 R i, R AN [ B S R AL IR kS
Sephadex LH-20 #j RMHEE 7> s i i Jr i, SefEmefimy
B AR TR R A R E DT ik, LA 2 BT R AR
HERR AR A

2 MHEREE

2.1 w5

ALK BT HE DM301, XS5, DM130(V5 % 44k T2
Hl); Sephadex LH-20( FigffR AW HARA A F]); 7925
KEERUEN(99%, FHEEAE YR A RARD); 2.
H (il al, 258 R 2ER R R |, oK EE,
WE. VKEERR . CRRCTR. $hiR . SAILE . KA EGr
Mrati, FEZ5E R BRA FD).
22 UES5EE

LC-20A S0 H i (H AR B A R, FC-95 A 3)
RIS | 8823B SEAMEIL (I ik G RHEAT BRA D)
KH-300E 75 HIHVE A (VLI IR RIS ); SHB-120 1
KA Z M EESR . e B OB R T 54 fR
2vwl); LDZX-50KB 372U T3 280 UK A (it LBy 7 s
M ); DMF-10A500 522 U REFR ISR ML T IRIG T B R
MUB) ), HH-S4 % A8 IR 7K 1 O3 M BT A3 3 il s ),
AR224CN L F R (LW W E &S A R A A ),
DHG-9140A L e 3 85 XT84 (IR ARG AT BR2A ).
23 EWHE
231 FAHRRHE

FREU® 2510 g, B TR S, 1150 mL 95%4
O [ AP B, it B i) 2 o VA 0 € 30 TG (i, S R
g, UEACH 95% L MEPE 3K, SRR, g S AR

HZBHIN 5% A EAMEW, Y pH 2 9~10, #E
20 min, €, JEVHH 95%LEEVE 3 K, AIFVEIR, BT
AR RN s, MRS AR R, BT TR, K
TFHEIF =R T 95% ) L BE, KT I T 3E B 7%,
g, RS R BRI

232 FBEER. AR SIERGH &

K FRBUS 25 K E TR AL 3.07 mg, Jim FF il AR
0.1228 mg/mL A IBAE JJ XoF B S VAT o

PRI 25T 25 SRR IR K 30 g, 95% B IRTi
PEEC 4 hJE, WA, BRI AR 2 mL, 7EVE R
L7 DM301 RALREREFE FAE, ISR AT o FF AR I il B
EIEEHGE, BURAE)S VA 2 mL, 7EIGfLIFHY) Sephadex
LH-20 i JRMEEE A e, WoHEmin B, viedn Ja RIAS LA,
PR 38
233 &Lt

34T : Inertsil ODS-S(4.6 mmx150 mm, 5 um); i3l
M HELK=71:29(V2V), EHEVEME KK 254 nm;
W 1 mL/min; #EE: 30 °C; #EEEE: 10 pL.

234 HAEBRWEE

BGE B LIRS DM301. X5, DMI130, 43 3ifn
ToK BRI 24 h, Fepk b2 EIRR0RL, FZEBKEETL
T 23 BIFRE 3 A AE 4% 5 g, BT 100 mL =P,
AT Z IR 10 mL, B TFREE LR WM 24 h,
W, HEAT S i o L BT RIS R S kL R
AT

W IS =L VR e - U VR W B ) < UG VAR / T A =

W B = (RE VAR S -DE VRO )/ BRVOR < 100%

i T O 2 = A R O 5 0 VR R B > I AR T i
5 R o e =AW B A/ R R > 100%
2.3.5 AR B AR

T 26 W B 2% R e W R 23 A v ) R L T B AR R L
WEATTRALBRS, 2645 (2 cmx30 cm). FIETZ5HI 329K 4 mL ¥
ATVEML . 4351 100 mL B9 60%. 70% . 80% I A Yk e it
REREHE, URARBEMLIR, MEATRI .

2.3.6 Sephadex LH-20 ¢64b 5 X k%%

P SRR BV 2 AL B AR AT S22 BT i A 1 i B4R
WHe4EZE 10 mL J5; Sephadex LH-20 #EATAE2MT, WHL
4 mL FRE, 43510 60%. 70%. 80% M EL& 70 mL, /i
WL 60 mL/h, VEBACEATIER, o i fEiR s Ak
o BEAGHIN S5 A (SR T A IR kR, RIS 2lifbr
ZERHE.

3 HERE55H

3.0 RGEENMESEE

PSR RO ™ 2 R R TR NAME T 5000, 7E6
TEAAE T AT AT, Pl AR (1 1] 0 B R i

y

D

=
=

T



%5 23 4]

SRILAR, 2 KALBARER G Sephadex LH-20 i RMHEEML 7 5 2l AL 25 KR 7917

P, AR TR O B O [ AT (] — (538 5 (10,02 min), T UL 4]
1~9 HEaCih A € 3% 0 5 LA 4 1) € i I B 2 70 RLAEF,
EAAR I B EE>1.5; LA E R B R QiR e
PERE>5000. £F6 FR G0 NI K
3.2 SRS ERREN

e ARl BE (O FR B, % DM301 KFLB il 4 g 4lifk
AR RO BOA O T, SRS 1E Sephadex LH20 SERAE
L aide, FRULE 2~9, KB 70%0 H BT RG SCR
i, 60%H) AR BACR I, 80% I B e i 2% T4 22,

VWDI1 A, Wavelength=254 nm

U458 & /m AU
&

FELE R FE M KT Sephadex LH20 HEBEAL N, et/
ok, R B R AT
3.3 KFLUR B BE X 75 £ K 3R 3= B 5% A IR B

AL R T 7 25 R B A R R R 4 2
DM301(79.7%)>DM130(68.4%)>X5(30.8%); #i 75 fit #7
# DM301(80.6%)>DM130(78.8%)>X5(45.5%); H Kk
LA g DM301 DA 25 W B R0 g Ay 22 BH 2 O T oAt 2
R AE, ULHA DM301 X 25 KB % 0 — sl it hy

%iﬁo

I - T T - —

é é 10 11 12 13 14 15
B[] /min

1 R RRES, HPLC 14
Fig.1 HPLC diagram of aloe emodin standard
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Fig.2 60% methanol Sephadex LH-20 glucan gel elution aloe emodin
VWDI1 A, Wavelength=254 nm
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Fig.3 70% methanol Sephadex HL-20 glucan gel elution aloe emodin
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Fig.4 80% methanol Sephadex LH-20 glucan gel elution aloe emodin
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Fig.5 70% methanol Sephadex LH-20 glucan gel elution aloe emodin (1-5 tubes)
VWDI1 A, Wavelength=254 nm
7 L '
6 -
B
! AP ¢ S
®oo2r
Moo1r
& or
_1F
2F
SBT3 3 4 5 6 7 & 9 10 11 1z 13 14 15 16 17 18 19 20
5} [ /min
Bl 6 70%H B Sephadex LH-20 # R BHEEM LI £ R #1322 (6~10 )
Fig.6  70% methanol Sephadex LH-20 glucan gel elution aloe emodin (6-10 tubes)
VWD1 A, Wavelength=254 nm
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Fig.7 70% methanol Sephadex LH-20 glucan gel elution aloe emodin (11-14 tubes)
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VWDI1 A, Wavelength=254 nm
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Fig.8 70% methanol Sephadex LH-20 glucan gel elution aloe emodin (15-18 tubes)
VWDI1 A, Wavelength=254 nm
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Fig.9 70% methanol Sephadex LH-20 glucan gel elution aloe emodin (19-21 tubes)
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o) FEEL AR AR WA IEE D Py Eli#E RSD
/mg /mg /mg /% /% 1%
1 03684 037 0.7342 98.8648
2 03643 037 0.7363 100.5405
3 0.3629 0.37 0.7345 100.4324 100.0495  0.6506
4 0.3689 0.37 0.7385 99.8916
5 03671 037 0.7393 100.5945
6 03621 037 0.7320 99.9729
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