KORFAN J. FOOD SCI. TECHNOL.
Vol. 31, No. 4, pp. 899~905 (1999)

Aloe vera 32| H|EIQ| £2| X &Y

ulg - uhg e
Aol Ao ek Abed shetel o Al ey

Isolation and Charaterization of Lectin from Aloe vera
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Abstarct

The lectins from mucilaginous jelly and green epidermis of Aloe vera were isolated by gel and affinity chro-
matography. The molecular weights of the lectins were determined by SDS-PAGE. The molecular weights of
the lectins from mucilaginous jelly isolated by Sephadex G-100 were 58.7 kD and 33.3 kD, and that isolated
by acid-trearted Sepharose 4B was 176.4 kD. The molecular weights of the lectins from epidermis isolated by
Sephadex G-100 were 221.1, 54.0 and 32.5 kD respectively. And that isolated by acid-treated Sepharose 4B
was 222.0 and 158.0 kD. The agglutinating activity of lectin from jelly was inhibited by D-galactose, lactose
and D-galactosamine, but that from epidermis was not inhibited by lactose. The activity was stable at the pH

range of 7.0~9.0 and at the temperature 0~60°C.

Key words: Aloe vera, lectin, molecular weight, chromatography

M B

At A7) F] o, F, 3, B9 T w1z
ko g ALgHo] & UdRolle WPH(Liliaceae)ll %
e A B2 3 P FE 2EE Folahs A E
o}, o] AlE-2] .2 99% o|Ate) @ SHG i
a1 glen, Eel] AHE o AAR o}FA 3t
= E4g ARty 7)%S AT Qe A LB Hel
A B9 Wyr)sd e ddFol o] EAs:
Rez o2 glch AN JRFEAHY +F H
A7) 5E dudshs debalgl A" AdA e d
2] BE o] gIohd, 53] A E2 TEIAE: 2l Wy
AAZ 7T A 7] el Helo] Fadol] o
A A9 frAleE AH8-S 3 A dpelgnke) A
2 F253 Q0. A9 o F59] FEA R
xR 99 A9 Fo] Abr)o Agshed], 2~670
o} FAFHIE ZaYE L2 27HMW, 60 kD) &
2 47N(MW, 120 kD)2 subunit2. o] oA o}, o]
E2 A-chaingl active chain®} B-chaing] binding chain

Corresponding author: Won-Bong Park, College of Natural
Science, Seoul Women's University, Seoul 139-774, Korea

899

o] disulfide 2¥22 945 ¢] g1.29", B-chaine} Al
¥ g9 £4Ao] AgshH A-chaine] M E WHZ
A Bslo] RWM E 2] ribosomeS A A AHA] ol
A AL A7 AR dEA UH0. 283
B-chain®] X5t e E4 wdajo] AL 4
3} gA9) A} v)sshAy o Adar A Q)
o} =3 Achaing G EFEA A ] Eo4A immuno-
toxing HEol 1 FA 9] A ATt EojHoz
28817 ste] AMHEE Fo|=d o] 43l F W2
Z5%9 immunotoxinEe] 9} 33H Bl ¢4
Ha ok =g ASAle| 2R Reld 4w 7
g gt i) 9 WA gAY laA) glE e oA
olon, A FtAl 2 APdEe] YAH o2 ARH
Ay Fo|opih ok Zol2HE] dele] B2l Adloe
arborescens2%-E) aloctin Aol 3 G372} F2 ¥
a1 gk, Aloctin AX AFE o, macroglobulinol] 72
el Y AFE K G FHA0, A FA0,
FEFPUD . coFst HEIH #HAdo] olge] W
Zc} bl o] AlE2HE Fe)sle] G2 delo] ok
wjAle] whA| 2A T-RHIET A Fof| Ho]Ho HA
S vElIshE 2as gt e et 22

A )38 7F3L Q)= Aloe veras Aloe arborescensol B}



900 A FA3H3 R A3 AM4E (1999)

3o dgle) F2j7t o7 E Wol7] djFoll Heo X
2ol A% AT =F Heloh, B AFeME dioe
vera ZRE ARG AL Feldld grhA] BAE
Ars B ghe},

e 3 YH

Mz

B Al o) AHE-gr G2 sl dloe veray= HeHEE
A A Al gk R o2 A KGR ele A Al FHto} 4°C
ol A Bslod 214314}, Sephadex G-1002} Sepharose
4B Pharmacia Fine Chemicals(Uppsala, Sweden) oA ,
BCA(bicinchoninic acid, Pierce) protein assay A] -2
Pierce Aboll A FRl8kgl L, hldl R ERAEF marker
9} D-mannose, D-galactose, N-acetyl D-galacto-samine,
bovine serum albumin- Sigma Chemical Co.9l|A] 7%

ajod ALg-3h e,

HET SYUSOl off HE &Y 5F

AHd B3 89 5 mLE 1 mL Alsever's 4 o] 5o
913 vialell L, 1080%FL] 0.15 M NaCl 422 4
3 ¥ M3l 3% HYF RfaS BEL 96 well
plates] 0.15 M NaCl 50 uLE {1 A]8 50 uLE ¥}
sle] ujE PAF R FME F 3% HYTF R4
A 50 uLE 71k, 37°Cel A 1217 wiokAlg) & o
Z79 vlasly EARFTE U5t Hemag-
glutination unit((HUY= & ¥l8-ll-8- 2uj 42 iAo g
At S Ay S-S veble A4
£ Tt

gelo] =& 3 Sephadex G-1000 2|8t M|

Al B-Z borax 9329 (pH 8.0y ¥4 Bzl ¢
AEelsle Agd-g sl (NH),S0,2 93 4dS A
AA7I AR ES 9589z S8 F FAdx
gt 232F 8 Sephadex G-100 column(2.5%60 cm)el) &
st A A A, G B84 S Hlslsd.
AR GA & efu = 238 ®o} 8ol 7}2t (Amicon
YM10 = 10,000, molecular weight cut off)2 A48}
FEA7]3 BCA A¢F22 chilal & sl o). AR
2] ©A-2 bovine serum albumin(BSA) £-& ¥
oA 2 st BCAZ 562 nmollA FHEE 24
sl ot

Zlst3Az0}e 8O (A 2|8} Sepharose 4B) 0} 2|
Bt gEio| E2|

Sepharose 4BE F-F2 F83] AH3 F 02 M
HCle] #A1A 50°Cel A 32 7F Hb-g-A]7A w2
el galactose 3H7| 5 F7FA1A ¥ 224 galactose
o] Eoldg Zh= Aol i3t FAEFE Fohr3
(NH,),S0,2 =¥d-& A A 7]3 borax 434 (pH
8.002.2 FA & A|&E Abx|2)3} Sepharose 4B column
(2.6x16 cm)ell =3I, v] FAEA ] $5H3] G&
W 7H2] borax £3589 (pH 8.0) 02 M3 F FU&g ¢
Z89o2 9= (0.1 M lactose SN2 F3g d™
& 4215 mLhoA 3 ek sl 238 Wol 24
7]31 BCA Alofe.2 whial-S Helslgch

SDS-polyacrylamide gel electrophoresis
(SDS-PAGE) 0ff 2|8t BXtak 5%

Alg W B8R A 50 ulell AlE k34
50 uL(0.2% BPB 72 7}3k3 98~100°Co| A 18- 30
23F w-AIR ) vl BkEe] Zayd Ao ARE
50 LY F-3J 8}l stacking geloll A 15 mA, 80 VE <
1A17F ZAARAZ oFE, separating gelell A 30 mA, 200
V2 2-3A17F AW AIF . Silver-staining ¥E 2 g
A 3}le] image analysis system(Vilber Lourmat)ol] 2] 8}ed
7t band®] FAFE T8t

HElo| & K0|Y

200 mM2] D-glucose, L(+)-arabinose, B-D(-)-fructose,
D-galactosamine, N-acetyl-D-galactosamine, maltose, D-
galactose, sucrose, lactoseE 96 well plateel] 50 uLE 3
&) 2w ok H o2 A ST 7t wells] 2 HUS) &
A& vebE 9™ 89 50 uLg 7ksted 4°CelM 1
A ZE AT ¥, 3% HY T F{d 50 uLE 7hell
o}, 37°C Wi F7)oN Al 1A 2 v kAl A A2 R F 2 v
sted AT Y AHAAE zALEI . o] #
Foll gt A b= YT S-S 438 AT
e Hao g 8 FAEC

Hel o0 DjXlE pH, 222 AYE

4 HUS| $4& 2= 9=igag pH 2~10 Abo]g
2712 F-8A T 4Ce A 2417 ]t HH-EAl 7|32
del g o] Hats zAbslgdvt o] of ¢34 25
mM KCI-HClpH 2.1), 25 mM glycine-HCI(pH 3.1), 25
mM citrate(pH 4.1), 25 mM citrate(pH 5.0), 25 mM
citrate(pH 6.0), 25 mM tris-HCI(pH 7.0), 25 mM tris-
HCl(pH 8.0), 25 mM carbonate(pH 9.0), 25 mM
carbonate(pH 10.0), 25 mM carbonate(pH 11.0)& 0.15
M NaCl-§-4 2.2 TtEoiA Al8-slgich o}l 34



Aloe vera 39| #® 9] ¥ 3l 54 901

Aol pHell 28t 7 ApAle] G3kol ULAE LotR
7] YA 272 delbde] gl 4F 4t g
ule ukeA|A v welgdt) 4 HUS 84S 2= 9=
SAL 0-80°C Alo] 9] &XEoljA 3047 A 8 A]
ANF ZA) J&Eo) YAZ] o FAY WS =
Abaled e}

@i % O@

Sephadex G-100 Of 2|8t 3Ele| 22

ool (1 kg) ¥ =49 BI (500 )=HFH o
2 2FEEE $ARNETY ARBEF Sephadex G-100
column(pH 8.0)2-2 Aj=3 A= 22t Fig. | ¥ 2
o} 2o}t FHEE e S 74 FYvig 2
Ay T $3uk-E AAgen FEYE 2040 AM
oA Aol Yehgtt. HHBNE Vel FEE
Ko} 3+jed I Amicon, YM10 = 10,000 m.w.c.o.)__i
&3l AL FAsch A 1 kg2 2HE 075
HU/mg®] BA-& 2H: 53.67 mgd] AHS Ao,
9] | kgo23E 021 HUmge] A& 2= 378,97
mge] d8g d& 4 AN

zistazotETefmof 248 HElL]| 22
Galactose E-0]4 & 7+ #=l2 13- 48] B-D-galac-
topyranose®} 1,4-2 %2l 3,6-anhydro-o-L-galactopyranose

0.7
'1 20

o
@
T

[=]
o
T
i

16

o
S
T

o
N
T

Absorbance at 280 nm
o o o ¢
- w

Aianoe Suneunnidewsyq

/

! n A L

20 40 60 80 100
Fraction number (8mL)

)
o

o

Fig. 1. Gel filtration of Aloe vera mucilaginous jelly on
Sephadex G-100. Crude extract was lyophilized and
dissolved in 50 mM borax buffer at pH 8.0 and applied to
a column and fractions (8 mL) were collected at a flow rate
of 30 mL/hr at 4°C. The absorbance were measured at
A, =280 nm (@—@) and hemagglutinating activies (+—+)
for each fraction were also measured.
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Fig. 2. Gel filtration of Aloe vera green epidermis on
Sephadex G-100. Crude extract was lyophilized and
dissolved in 50 mM borax buffer at pH 8.0 and applied to
a column and fractions (8 mL) were collected at a flow rate
of 30 mL/hr at 4°C. The absorbance were measured at
A =280 nm (@—®) and hemagglutinating activies (+—+)

‘max’

for each fraction were also measured.
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Fig. 3. Affinity chromatogram of Aloe vera jelly on acid-
treated Sepharose 4B. Crude extract was dialyzed against
50 mM borax buffer at pH 8.0 and applied to a column of
acid-treated Sepharose 4B. After washing, the column was
eluted with 0.1 M lactose in the same buffer and fractions
(4 mL) were collected at a flow rate of 15 mL/hr at room
temperature.
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Fig. 4. Affinity chromatogram of Aloe vera epidermis on
acid-treated Sepharose 4B. Crude extract was dialyzed
against 50 mM borax buffer at pH 8.0 and applied to a col-
umn of acid-treated Sepharose 4B. After washing, the col-
umn was eluted with 0.1 M lactose in the same buffer and
fractions (4 mL) were collected at a flow rate of 15 mL/hr
at room temperature.
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Fig. 5. A: SDS-PAGE patterns of lectins purified from jelly (A) and epidermis (B) of Aloe vera. Samples were visnalized
with silver staining. lane 1: standard marker proteins, lane 2: crude extract, lane 3: purified lectin on Sephadex G-100, lane

4: purified lectin on acid-treated Sepharose 4B.
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Table 1. Inhibition of hemagglutinating activity of lectin
of Aloe vera by sugars. The lectin was purified by
affinity chomatography on acid-treated Sepharose 4B

Minimum concentration (mM)
of sugars completely inhibiting
Sugar 2HU doses

Jelly Epidermis

N-Acetyl-D-galactosamine - -
L-Arabinose - -
B-D-Fructose -
D-Galactosamine 100 25
D-Galactose 50 12.5
D-Glucose - -
Lactose 25 -
Maltose - -
D-Mannose - -
Sucrose - -

AzaznlE v 2 e Feld delol 93 pH
o] <33-& 243 AA:= Fig 63 2ol pH 6.0 ©| 3
AME 50% FFa" B3-S ebdlew pH 7.0~9.0¢)
ME 100%2] FAE viehlaz, pH 10004 %E 50%2
YAl o] sl on, pH 11.061 4= Ao A3 ¢
sich @b pH 7.0~9.08] pH 971 713 A3 7
22 FA A} ¥ HE dE AR BF F

120

100

80

60

40

20

Residual acitivity of Hemagglutination (%)

4 65 6 T 8 © 10 N 12
pH

Fig. 6. Effect of pH on hemagglutinating activity of lec-
tin purified from Aloe vera.
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Fig. 7. Effect of temperature on hemagglutinating acti-
vity of lectin purified from Aloe vera.
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