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Extraction, purification and physicochemical
analysis of lectin from bread tree fruit

ZHANG Xiao-qing'? ;SHE Qing'* , YANG Yu-feng'**

' Zhuhai campus,of Zunyi Medical University;
* Zhuhai Key Laboratory of Fundamental and Applied Research , Guangdong , Zhuhai 519040 , China

Abstract : To establish the extraction and. purification process of frutalin from Artocarpus incisa ( breadfruit) seeds,and then
analyze the physicochemical properties of the, purified frutalin. In this experiment, Artocarpus incisa ( breadfruit) seeds were
used as materials. The crude frutalin was extracted from fresh breadfruit seeds with Tris-HCI buffer and precipitated with am-
monium sulfate ,which was further purified with cation exchange chromatography and ultrafiltration. After purified frutalin ob-
tained , several physicochemical properties, including sugar inhibition, thermostability, pH stability and metal ion tolerance,
were tested. The optimal extraction condition of frutalin was obtained as follows ; the ratio of material to liquid was 1:2 (g:
mL) ,the extraction time was 2 h,the extraction temperature was 50 °C ,the saturation of ammonium sulfate was 70% and the
precipitation time is 4 h. The yield of purified frutalin was 22% . The results show that FTL is a kind of thermostable lectin,
and its haemagglutinating-activity will not damage when the temperature keep no high than 60 °C ,and the haemagglutinating
activity does not effected by common metal ions. In a word,a simple and effective separation and purification protocol of fru-
talin has been set up,followed with a series of physicochemical properties analysis with the purified frutalin. All mentioned a-
bove resultssmay pave the way for the biomedical application of frutalin.
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Note ; For describe the result tersely,all haemagglutinating activity

result was counted and tabulated as table 1.
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Table 1 ~ Optimization of the extraction of FTL

Sk BESERIAY
Factor Agglutination titer ( /K3 Level )
5 AR R 6 7 7 7 7
The second ammonium Sulfate saturation (% ) 2(60) 2°(70) 2°(80) 2°(90) & po)
IR RN B 1 2 3 4 5
The first ammonium Sulfate saturation (% ) 2°(10) 2°(20) 2°(30) 2°(40) 2°(50)
L 507- 707 607 507 501
Ratio of material to liquid (W/V) (1) 2°(1:2) 2°(1:3) (L R1:3)
T R B T VE I TH] 6 7 7 7
Precipitation time (h) 2°(2) 24 2°(6) 2°(8) -
Yéﬁ%ﬁ‘ﬂm 5 6 6 5
Extraction time (h) 2 (1) 2°(2) 2°(3) (N -
SELHIE R
B 25(40) 27(50) 27(60) 25(70) 23(80)

Extraction temperature ( °C)
T - TR IR B M RN BE DAL 1T B 10% B2 B — A B8 B, 5% — ST 18R e 100 R JEE 2 Ak 3 FEL O 60 % ~ 100%, 55— B IR B 4t R AL AL ik 10% ~
50% 3 BRALBARBURAL HUEHR LB VTR 151 ~ 1: 5 (g/mLL) s BRAREL TOIVE I IO AL AR BESE L 2 ~8 h, BRI 2 A/ S — AR s R 4
TR LA BB BE T 1 ~ 4 h AR 1 AN/ N B — B BE 5 3R Sl BE (0 A A B SR ] 2 40 ~ 807°C , 4[] B 10 CLE—AMBBIE
Note : The second ammonium sulfate saturation ranges from 60% to 100% ,while the first'oné ranges from 10% to 50% , of which the concentration gradient
of 10% was set. The ratio of material to liquid ranges from 1: 1 to 1: 5 (g/mL). The/precipitation time of ammonium sulfate ranges from 2 to 8 h with two
hours of interval. The extraction time ranges from 1 to 4 h with one hour of interval: The exiraction temperature ranges from 40 “C to 80 C with 10 °C of

interval.
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2.4.2 FTL % #& oAt 2 47
FTL AL AhAY S B H Oy 843.3 mg, Hili 10 4
128.5 U/mg, /& Tris-HCL 242 1Y LLI& T/ 1.5 1%,

B ECR Ky 46% . 233 BHE T 22 He 2 M5, FTL
4l A L TG J1 k%) 6201.3 U - mg, 4l A5 %
2.2, B MRS 22% (£2) .
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Table 2 Isolation and purification of FTL
) h5) i s FeTE 1 ‘ R
L3 i . L UL .
Stens Total protein Total activity Specific activity Purification fold Recovery
o (mg) (V) (U - mg") ‘ (%)
= 4E
&%E 2697.4 7424000 2752.2 1.0 100
Extraction
MY
Crude FL 843.3 3481600 4128.5 1.5 46
B A R
A TSR 264.2 1638400 6201.3 2.2 22
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e, 467 FTL AN 2430 o Bir FH 8 B 4 ol 5 >4 iR
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Table 3 Physical and'chemical properties of purified FTL

R4 Test BEBERM Agglutination titer( 544 conditions)
I 2} 28 28 28 28 28 28 28
Sugar inhibition (CK)  (D-mannose )( D-glucose ) ( Xylose) (D-fructose) (Sucrose) (Galactose) (Maltose)
R EN: 1 1 9 8 3 1
Thermostability ( °C ) 2 (CK) 2" (50) 27(60) 2°(70) 2°(80) 2'(90)
& Ja BT Ak 6 VIR + 602+ 63+ 6 24 TN+ 6 24 6(p2+ T 2+ T AP+
Metal ion tolerance 2°(CK) 27(K* ) 2°(Ca™" ) 2°%(Fe’ ™) 2°(Mg ") 27(Ni*) 2°(Mn~") 2°(Ba®") 27(Zn"") 27(AI’")
pH #&:EPE pH stability 2'°(CK) 219(2.6) 2(3.6) 2'9(4.6) 2'9(5.6) 2°(6.6) 2'°(7.6) 2'°¢(8.6) 2°(9.6) 2'°(10.6)

¥ CK 28 IR,
Note ;: CK is short for blank control.
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