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[Abstract] Objective To extract lectins from 9 kinds of vegetables and the red blood cell effect was studied,and the effects
of temperature and pH on the biological activity were analyzed. Methods Crude proteins were extracted from fresh vegetable after
ammonium sulfate precipitation and dialysis. Their agglutination activities were screened with type A,type B,and type O erythro-
cytes of humanbeing. The biological activity were compared by serials of tests including heat-tolerance and pH-tolerance. Results In
addition to the Chinese cabbage,the other eight kinds of vegetables can be aggregated human red blood cells,and the agglutination
activity of red blood cells of different blood type was different. Among them, the beans and potatoes had the strongest agglutination
on human red cells,and also had a strong aggregation effect on type A,B and O red blood cells. The activity of plant lectin was sen-
sitive to temperature, with the increase of temperature, the aggregation activity was obviously decreased;In addition, different kinds
of plant lectin was different to the degree of acid and alkali tolerance,and the alkaline was more suitable for the preservation of the

lectin. Conclusion The vegetable "blood type" is different from the human red blood cell type, which can be used in the field of

medical research.

[Key words| vegetables;blood group antigens;lectin
AT JE 05 NI 21 40 M i R A T | A AT A AT L
A AL A M e DL B AR A e & A A L TR A AL
NI L3R 5 A BB ik X AR o LI AR Rt 5 B A4
AR PR S G B 22 A 20 A0 0 R 4 AE — i, AT 51 A 41 40
Ji e 4 5 [) 3 B B af A A I 3% AT DA A B 21 20 if kR B L O
T gt A ISR AT DA AB TR 21 4 AR R AR R4 L T O B I N AT
AMMEA K AR X2 AZE ABLO I B Ay A 4 5 . (2T
TR B RN BB KR T LL 5] 20 40 j i BE 4R . 5 1l 8
BT () 21 20 B 35 4R 5 RH 0L 0 Y A 0 4 AR Ak P A A AE
BREBER LM M AW B, B oA B2 1L AR % A 150 b g 32 A
500 Z MK R BT S RMH A 79 Rk Y B A 8 R
N ANk Iy AT BUIR K BEAE D B, AL L RERE AV
JNEE Ry OB ZEF Bk FRIFEESE N A BRL, ABFELH &4

*  EEWE.HRERHEIT ARR RS TH (20160101179JC) 5 35 A4 T A 4 BHUF R 5 B (20152071),
B 1EE , E-mail: s2209503@sina. com,

AR RS ER R M. o

I EP e DL B B SR B R X AT ) A BE ST

1 MREFE

L1 MR EE A A LS AR KA. GM. &
BT 9 FICH B S I W B AR ST 5 200 R o 21 46 B
(ARLBAL.O ) il 75 BRI 25 27 55 1L 00 A6 95 200 0T 2 42 416 s R
B R L B 20000, Bk R A B SR AL B B ER A 4 R IR =R
RS DR S A B R A, AR, H &R EDTA
Oy [ 7 S BT AR o 7 PR 24 2 g L R 4 B 2 AR

1.2 Jiik
1.2.1 BEREEAERM B MR Rk T (ha Xk

B E AR EBG A E) 50 g BIREL4E 1 2 A 0.9% 4
B ER K L AL AU LIS R A1 3% .4 °C 4 000 r/min &> 40 min
B8 W I AR BR %55 2 60 YoM A .4 Cid . 4 °C 4 000

EEB M. FMW1993—),



FRES 2016 59 A% 45 5% 25 B

r/mingf.L> 50 min J5 WA TTHE , FBERR £5 22 vl (PBS)pH 7. 4
WA .4 000 r/min &0 10 min & 2R AW . BN W 7E PBS
T T I B A ZEAR K R ENT 3 h, P TR £ TR 20000
g K e 45 L A5 SRV . BCA 75 1 22 il 5 & 46 I 26 1 vk
B, B PBS W 2 10 mg/mL, B F 4 C 4",

1.2.2 (4 MBS Tk 78 96 FLAR i A 30 pL PBS,
TEER 1AL i ABESE R A 30 pL IR 5)JG ML 30 pL WA 2
LIEAFRE R RE . AL A 15 uL 2% AR E 21 40 o 2 o (A
HOBE L O D JRAHE 5 min J5 WA SEE R T, AR WK
BRSNS A I 45 . DARE R R I B
eI G H RR A B0 8 R B SR i 5% 27

1.2.3 BEEEFMREEMEAN 7 96 fLak P m A 30 pL PBS,
TOBESE ZRE T 30 pL EATAS LR B JG . B F 4 °C .20 "C 40 C,
60 “C.80 ‘C.100 C/AKEH £ 5 min JEHH , LA ER
WA 15 pL 296 A AR 21 40 Ml & i (O 89 IR A1 # & 10 min
JE R W BEAERE . DAAE AR R R LR BRI G
A T A B o g R AR AN il 5 20

1.2.4 SRR M BAE R 78 96 FLA 4 A 30
pl B R TN B R ZE b (pH 5. 0~6. O s H A MR-E A
TEAN % i (pH 8. 5~9. 00, BUBE & AL b 30 pL DEATA% LU
BJE A 15 pL 2% A KR o 20 40 i 2 3% (O B IR 21 & 10
min J5 . BER SR BESE ORI . DURE S R i B LA I 4
WA R BB 8 R BERBAN iE 3R 2"

2 & £

2.1 REB R EEE FE IR BR O SR AN A 5 S
XN ARE NS, MU L8 EMA EMAE. A
i NESEFIZNT A S B A O B3 Fh 20 40 M 24 7= A k52 B
G LA 5 T A R P L0 1 B 4R B IR R T /N 5 SR
ZEE SR PR s e AN B X B BRI O B 4T 40 oA 55 AR
%0 A B G4 TR O BT A AR LA .
Xt A BRI B AL A0 e S . TR 1K 1.

ALBESRSRIE A+ B BRAESR T 3+ C. BEE MR BE 2+ D BEAE IR L
I+ E BRI —
I FARESLBEE(X10)

3467

2.2 MEYBEERNARENE SN B L E LR B
Hh R A B AR MR L TE 80 “C R IR AT A BE AR IR s T AL /D
FSR AR a8 78 40 C RSG5 SRR 15 1 27 HL S E PR
#Z. Wk 2,

Rl HEYREEMIHBMBERETHHEN

i A Y B O ®
T 29 21 27
(AR 25 26 2°
# 21 2! 21
T 5 29 28 29
UNSE 3 2! 21 21
UNEE S - — —
74 — 22 21
i+ — — 21
o 28 28 28
M 2 24 21
< A L B

*®2 BEXEMREREEFT NN

i 4 C 20°C 40°C  60°C 80T 100°C
T 26 27 27 2° 22 -
[LEaRi ] 2 2 2 2! 2? -
# - 2! - - - -
+ 5 2 2 28 26 24 —
UNEPS 2! 2! - - - -
g 20 2! - — - -
i - 2! - - - -
N 2 28 27 2° 28 —
G 2 24 2 2! - -
— BV A .

2.3 BRAERTHIR BLAE S M W L TR A L
fi B R BESE AL pH O 5.0~6. 0 Fl 8. 5~9. 0 KR . G FF
35 v 2 DR R A i B 4 0 L B SR Y TR TR LR RE s 7R pH
N 5.0~6. 0 KRR TEFRIE AP 54T BESR G 1 L (HORTE SR BT T
BRI PR TH G 5 /0N 3R Al RN TE TR BP0 TR SRR A 1 1 2
SEATH R R WU IR RAE 8. Wk 3.

®3 pHEMEMREZRETNIHIZNE

i pH 5.0~6.0 pH 8.5~9.0
W 26 26
[LEAR L] 2° 25
7&: 21 i
+5= 28 29
UNEE - —
S - -
¥ - -
| 2 28
ST 23 2

— BE L B



3468

3 9t B

AT FE R K 1 3% Ah A B SR T LA SR AR LL A0 B L
[EEAR I3 S AN N & NG 3 IS RS - 3 S U L
O BILT A0, B 45 GEBESE B BUFN O BIZU A0 i 7 Al DABE4E
O AT 40 f . AR & A J2 BB LR 35 3k 40 30 AR 2 F A 2819 A
B BRIk O B We 7 AR AR AN, bR JLRR B S SR 4 A
M B R AE R ) TS ALBLO I Y A4 47T BT A B R 1 B
PRI S B U S R B 3 2 A BV s B AL I . A4 2 07 L) RE
AR Z1 20 i 2 TR A LA DY A7 A6 5 R 5 40 20 T 35 TR 4 45 5 1 2R
FUBY - FR oA B SR 3R 5 S B B Ak o BB 25 81, H - 3
[ —Ff 2 B, A AN EL A NS Il Y 5 A% 1 A R

) 5 B 3% 2 OFC VR T A0 1) — 255 8 W 48 AN R T T B A
M A AR g ok VR B AR B AR (URY . A EER
T EA PIA LD RS A 0 R BT B8 (8] B 5 224 40 45
B o (U PN SR AT B 2 BN A 0 i AR T A
PR . AEPBEAR R IE —Fh RAR I A W08 W) R B RESE S 4T
20 i, 3 T V5 b 4T B L GRS T A A B AT R
gl Ak FE 50 M 52 6 W 45 00 5 T R I T R L i A W N 2R
o R A A PR ML P AR TR, R G e 2 b R AR R R
Wk B A AT 22 53 450 5 AE M 2 2 B b AT B 9 A 4 o0
G54 L SN R Bl ST Ok 1Y JE SR B G S P L A0 A 5
TS AT R A B PR A e 4 R T S o PR ARRS T AR A
W BOS 7 56 4 31 9 & AR R AT 30 B8 Ok % B k2 R g R
ZR (g RT3 R g R 4 21 2R 2 IR AE L 40 i A T sk A
PATZ3AR BN 1/ B AP e AT AR

) 5 4 2R 3 T T R 9 T IR R A A R S A
R IS B T RAEN L e Ah A G PR A A B A N R
B AN A A A — R

AT 5338 18 X B S R AR R MBI R L AN R B SR AR A
BER R AKCE AR AR B R EEERE JRARE., .0
ZTA L SR A I 5 AR R SRR O T /N SRR 0 R 4R
P B 55 TR SR U W A 5 A 2 AN O AV . AR B S L A X
A R4 TCBESE i T %t A BB A i 40 i ¥ JC % 9 M B
Xt O TR 2T 200 ifd 58 4 008 35 de i L %) A YR BB 21 40 g (1Y 5 4 ok
FEREES . S HE I AT A BB BT O B 21 41 HER A AR 1Y
BEERMZ AEW M T A SRR, HE R MEERRIE )
W S BTG R . R EE . £ AR
AL 80 °C AT A HE 4R I 1 . 38 W] LA A B 4R 38 1 AR
SE PRI T2 N SR E & AR 40 CC IR LB T,
EoR MR E R 2. MO TULTH 4 £ T E R B M R
THEEEE TR . FAAETR IR T AR AL B R FE B B B
TeAEAL & RETEPR RV R8T BE AR TG R T R, B L TE TR L
PRI T BESE T R8s .

B WF 5T W A7 e 5k 45 22k 21 40 M 0 B 4 R LA P R %
— e A R — T Bl o R R AR A
AR B RA O B ifi 240 B 1 5 4 P AH 25 8 K, 6 H b A s ok
R 21 240 5 4 05 MR B K 25 T LT A 3K BBt R o 2 Fh
YA REEA . FEARPR D AR F X A AL

FRES 2016 49 A% 45 K% 254

B RN O BYLL 20 M 3 BU A ) 1) B 5 200, 38 0 A B8 AT O
RULT 20 B BESE TG J1 B3R L A 4 X B RN O AL ifi 40 M H A BE 4
BB i R B XE O B iy 240 0 1% 58 5 200 T 79 41 A L 2
EAVANE P =% DONCE U IFAR )08+ SSRrpA R % /i £l i v < 75
SRAEH] A [ () L) 56 A 2 U6 4 T 240 Y 255 B A 2 T HL T 21 40 i
T A [R) B 6 19 45 5 7S [R) i 3R =2 1A LA A () #) o s e 1
FT TS T 19 45 2 2K AW 45 5 R S A R 2 DR B3 T 5 [RL G
T [ 40 i F) 56 5 E 0 4 A [ RE 2 TR ) 4 Mt 3% T 52 14 4
B 22 5 X 5 AZE ABLO MBS & LA R I A Bt
JEL R B 0T 7 A A4 2T 240 i 5 AR 2808 26 AL (H IR ) TN 2K
1 R A

M BERRBREEEE N A H I AR T N0
MRS A [r) b IS A 0y o 0 2% 56 48 £ 40 T PO 0 0 A ) Wl 45
AL AL AS (] X0 I B2 L R Bk FBE 4 A A F T 52 AR P L AN T . W]
4 G A W3 P R TR BT 5 G A 2 T RE ROTT 2 FL IR T L 25 T A
HAA EZAEH,

S ik

(1] ®HE, XE 4, sk ia. A TR i 7 %2 5 2 4 4 i
(] A BA K B 447 ,2015,25(14) : 2446-2448.

[2] EPRE.IKE IR .55 14 Fhgi g PB4 RS2 U 4
Y vE i se L) ], A 3 PR 2, 2008,8(5) 1 749-752, 757,

[3] Peumans W], Vandamme EJ. Lectins as plant defense pro-
teins[ J . Plant Physiol,1995,109(2) :347-352.

(4] sk) E, R, e, % MYEEE R PHA-L /MR &
RS S Br AR L) DL S8 S R 98 5 e A 2 4, 2016, 34

(2):1-6.
(5] GOHPE. MY EERR M IREL]]. 4 A Fl2£.2011,23(6) .
533-540.

(6] #®E. MM BH MY BER KX RERIT] KA
WF o 51 % .2003,15(1) : 71-76.

[7] EEM.IKETIT . 4 B, B = A Bk RO R[5 4
TR BERAE N S BCR AT S T P EH R A 2 2
#,2010,18(5):272-276.

(8] Mpile. ik 2508, 4025 GAE YD BESR R A 1/ B i
YRR A B L AU R W SE L ). b R AR AR AR
2010,23(8):524-529.

(9] EWgak. ABE. PRK MY BEERSE MM £
fir Ak 24.2003.23(3) : 224-226.

L10] etk XUH T A EE . 3 B W BE 4 3R X/ BB A8 4
W% K L AR [T ). TR A2 22 4R CH SR RE 22 O
2014,42(6) . 78-81.

L1L] E B 5K T0 25 4 B - 45, = AR BESE 30 /) B
ML R S A R S R [ ). #E B 2A AR 2010, 24(3)
211-214.

Clicfs B #1:2016-03-14 & [9] H #1:2016-06-01)





