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Effects of Soybean Peptide Treated by Fore-and-Aft Ultrafiltration on
Immune Functions of Mice in vitro

HUANG Wen-kai, HUA Yu-fei, HE Da-wei, GUO Ming-ming
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract;In this paper, the effects of soybean peptide treated by fore-and-aft ultrafiltration with
MWCO 8 000 complex membrane and 5 000 PES membrane under different pH(4.0,7.0,9.0) on
immune functions of mice in vitro were investi gated. Neutral red and MTT were used to
determined the effects of different peptides on phagocytosis of mouse peritoneal macrophage and
proliferation of mouse splenic lymphocytes. All of the peptides improved quadratically the
phagocytic index of macrophage and the stimulation index of splenic lymphocytes significantly and
after treated by ultrafiltration, peptides’ immune function were higher than that of before. The
results indicated that, all of the peptides could enhance immune function in mice; ultrafiltration
treatment on peptide can improve the immune function of peptide effectively and the peptide
which was treated by MWCO 5 000 under pH4. 0 has the highest activity.
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B BEEEREEE - MWCO & 8 000 &4
(BEBR LT 4+ FHRO 0 5 000 PES B (R BARO I B 78
LEREERERAE:BREER(LESHER
BHRRAFRM) ; Alcalase 2. 4L HiHFHEEA A B
it ; RPMI-1640 (Gibco) \ i & M3 « 7 HE£T (NRD |
PBS (R H MM HD AR MNBR(Z BB
: 1 KBS ). ConA (Sigma), B M (MTT)
(Amresco) BRMERHRES.
1.2 XEHKHHE

KEREEREREEBELBREZLHERBE
LAk EEEH, BN 2.4 Alcalase  H B (E/S =
2.5%).7c pH{H 8.0,1 : 10(W/ V), iR 55 ‘C4&
HFKR, SKMERD 20%Hf,H pH E 4. 0({#
F 1.0 mol/L HCL) K E§, 48 1k 7K % B » 5 7K 5% W
£ 2 000 r/min FE.0 15 min B KE . BHKE
ZHBETHREMETREINATREE.
1.3 KEMEELE

FREL12 g KGR K, ¥ T 300 mL 1A H,
WERE pHE 4.0.7.0.9.0(fF# A 1. 0 N NaOH)
ST AT IR 05 GHEEFE J7 24 0. 6MPa) , 4§ i
BRAMBRAITAETREIHEELEEXTK
i
1.4 XERHENS TFRESHRFEAHEHES S
BUE W&ErEl4].
1.5 BEERARERRBE—FRPHIRAR

R HLH A G IR 2 2 X 10° 4~/ mL A/ B
BEEWA . 96 FLARSEFR P MARE
W 100 pL/FL, %t BB 4H iR 52 & PRMI1640 5
50 uL/FL WA MBREEE N 0.4 mg/mL BA
RS 50 L/l HENML BRI AEREE
S E 37 T 5% CO, MR K CO, 3 3% 58 1%

7% 24 h,fin 0. 107 2% e R {41 100 L/ FLFH LR IE 3
30 min, PBS ¥ ¥E 4R 3 K, 040 Mo 34 4% W 200 pL/
L, B 4 CUkA I8 BEAR LI 540 nm £ OD {4,
25 B P I 38 B (phagocytic index, PI) #E /&5 : PI=
SEREFL ODyio {8/ X FBFL OD;y H{ES
1.6 EHEHMEEBIE —MTT %

R & MW 2 22X 10° 4 /mL 1 /M
P4 OB VR . 96 FL A0 A 3 3% AR P n 40 B & 100
pL/FL, 3 BB A 58 4 PRMI1640 3535 90 pl/
LKA MR EWE N 0.4 mg/mL AR KE
BEW 80 uL/fL HEXKRAN TR LS R FHERHA
1 ConA i 54147 B A 58 & PRMI1640 1% 3% W
10 uL/#..ConA ¥ 10 pL/FL, HEA B 3 A~F
E.R5JEE 37 T5%CO, M AIE R CO, K5
B3 68 h, R R F L ¥ | 100 pL/FL, M0
MTT ¥ 10 o L/FLIF8KEEIEFF 4 b, RIGMBHRT
BE 100 pl/FLH A DB 2 min, B E 20 min J5H
BN A 570 nm B9 OD {H. 458 L0 # ¥ 5 5
(stimulation index, SI) #/5& : SI=482 45 . ODy;0 18/
Xt BFL ODs H{ES
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Fig.1  Molecular weight distribution of different soy-
bean peptide
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Jik 2 BE 4R B /D BLREE B E M A LAY P, 5 R OR SRR
PI ¥#% B3 (P<<0.0) @& FXi 4. WHHELHE
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Uss >Us, >Up, >U,, >USS B, Hidp,Us 4 PLE
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Tab.1 The mean molecular weight and basic peptide content of soybean peptide after treated by fore-and-aft ultrafiltration

ABERT MWCO 8 000 BB f5 MWCO 5 000 #5 B 40 8 5
19] Us.s Uz U Us Us.r Uss
FHHTSFRE 757. 65 633. 44 490,19 498. 80 333,02 389. 27 395. 64
ERFKSE ) 31. 00 36.51 43,91 45,11 50. 58 44. 89 46.03

.U NBEMAKE; U, W7 MWCO X = kDa , pH b vy &M T HIBHT ARG,

£2 FEXATE/MRBEEWAMEWEEN (PHAKK(n=3,Xts)
Tab.2 Effect of peptide on the phayocytosis of mouse peritoned macrophaye

A8 8 4b Y

MWCO § 000 B4 HE

MWCO 5 000 HEELH G

A
1 U US-4 UD~7

US—Q U5~4 U5-7 U5-9

1.00440.02 1.07%40.02 1.13%°40.06 1.20%+0.04 1.22°%40.03 1.29™+0.03 1.21°4+0.03 1.22°%=%0.02

.U NMBAT KRS U, 97 MWCO 3 x kDa , pH b y FIAAHTREERBXEAK .
RATREREARAEFBERERREE (P<0.0D , RE/NEFARRER BF(P<0.05).

ALK, K AKAE R 5/ U I B 4R
HEWRYPHELO MRS XS K EEARETY
T —E % ik B R /) BB B A R AT
4RO B M HRE A — B . Hee-Guk Byun A
R IR, Bk IE o 9 Bk A B BEOR B T BT
MXFLR 1 FI3K 2 AJLLE . K 5 BKA IE WA Ak
BB, KRR/ R EE AT R YRR
WaR, SRR R AL X R R 3R R ALK
AWARNERENEBERENIEM. Kb, &
pH4. 0 &4 F R A MWCOS5 000 # I8 AL # 5 89
K IR AR HE B A M W S ) ) BE Y R

2.3 KEHKX/MREBMAMRIEEENNRE
MESHUEH, S HAMEL, AEMXE
K29 8B 4% B 35 (P<C0. 01) B4R 3 /IS B BSE 40 JHa 3% 5 1
k. WBRELHF L4 HNERET, BRAHETE
RIRE R ST R, ST A/NMRFFH K : U, >Us s>
Use >Ug, >Ug, >Up , >USXTER ., His, U 1 SI
WMBE(P<0.0D)ETHEM SL i U Uss.
Ugr  Us., {3 189 ST 22 AR/, (238 8 & (P<<0. 05)
BT Uso i S U, 19 ST B F (P<0.0DE T U,
7£ ConA FI¥F, KRGk SI &4 5 TRIMAZ BT
HAEMR, ARERBZERBF MG TEN—,

%3 REXT AR/ RAE AR 47 65 ) (ST) B9 (n=3,X £5)
Tab.3 Effect of peptide on the proliferation of mouse splenic lymphocytes

. — A AT MWCO 8 000 # J& B 4L H /5 MWCO 5 000 #8 3k fE 4b 1 /5
) U Us. Uy, Us- Usa Us, Uss
% 1. 004 + -1.06% + 1. 12%+ 1. 18%4 + 1. 1974+ 1. 315+ 1, 1760 1.20™ &
0. 02 0.03 0. 02 0. 04 0.01 0. 02 0. 04 0. 02
Conp  1-00%E 1LO7%+ 1128+  1.14%4 11574 1.23%+ 1,154 1.16% -+
on 0.02 0.02 0. 03 0.02 0.03 0. 05 0. 05 0. 04
.U BB AG; U, N7 MWCO % = kDa , pH iy y BIAH T HEHBREK.

FIAT BRI R A S F B 572 R R 8 % (P<0.0D) . RR/NE FR%ERER B F(P<O0.05).
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AEBER, TH LA 45 HFERE, K
SLRRAR U AL PR AT S A R HE /D B 40 A
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RERHAR M DGR RES . X 5K
CEOMABEOBRYP T ERFA2EE %
FRTERGE R HY AL, Jinshui Wang %
(2006) W /NEBR R HAT KB AMBIERE T EY R
(T BB LT, A SR th 3 B A 1 R 40 S SRR A9
BOREHMBENIER. HF2L4RIE ConA 45
¥ B.T 4080, {2 B.T 40, ALK
B, KEEGB AL TR AT S RE S ConA HF]H 43 )
fei#t B.T 40458, (B ¥ IR 3 B. T 40 M 7 fk
HHMKNEER. RBERIKRANAFERAEHL
AHREFEE, MEERSH 245 HE ConA B4R
PEW A, T 4R S UL R SR I BB, X
M ESYBERLEEBIAHNRES. K,
7 pH4. 0 54T R A MWCO 5 000 /BB B AL 3 /5
B DK 5 BRAR 2 /DN BRL UMK S 40 M 3 T B T BEOR
2.4 XERBBELEEFEENENERY

HTFEERCFERM WAEEEHER M
RCERBADER, AR EEELBERE LW
FERHRK. AMRMRANBERYBE ST

- & 3K (References) :

B(MWCO) 8 000 E & (ML 4 + FHFO A
5000 PES(EBRIPOMBREEKE, MNP NREWHE
HEKBEE. BT RKEKE BHFE —EBH,. %
HIE AL TE N TR L £ 55 0 U I A B B
TEHLTE) 4 43 1 o R LU R 1 AR G SR B ) R b i
BRER 43385 3 s S e, T (I B P O BB PE KR 4 1B 3
—ERENELE FHENHBANE MY G TES
JEF0 PES BRI & IR T BT w Bl fi A Fl, REERT &
BRI W P RS B R pH EA ST AT
B UEE T B R AK BBE pH B TR T T M.
3 4% &
ERFRER, KEKETHRAE REMBEEN,
MAET—EFEMHEERLEE, KT KK 5EH%
HREFABATEERS. B eI, R SIS Ex
REMGHEITALE, BB A IR & K IR i i & o
BAWER . ARLZGT(EEEHN>FHRE . H
¥t & pH {H) #3840 HL 5 BT 45 B A9 K B KR S 1
BEABAR, TEFVELAEFHR. BHX
VAR RBEEERX GRS REM/T —
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