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Extraction and Analysis of Physicochemical Properties of Lipophilic
Protein from Different Sources

LI Yang FANG Lin QI Baokun XIE Fengying ZHONG Mingming XU Shunnan
(College of Food Science, Northeast Agricultural University, Harbin 150030, China)

Abstract; The methods of extracting lipophilic proteins from different sources were introduced, and the
structures and properties of these lipophilic proteins were compared. By means of SDS — PAGE,
solubility, surface hydrophobicity, thermogravimetric analysis, and determination of protein secondary
and tertiary structures, the composition of the extracted protein was analyzed from structural
characteristics and physicochemical properties to determine whether it was lipophilic proteins, and the
similarities and differences between these proteins. The contents of protein and lipid in the four extracts
were 84% ~86% and 13% ~13.5% , respectively. The results of SDS — PAGE, Tunku Abdul Rahman
spectra and infrared spectra showed that the structure of soybean lipophilic proteins, black bean lipophilic
proteins and mung bean lipophilic proteins were similar, but pea lipophilic proteins were slightly
different, the main difference was that the secondary structure of pea protein was less stable than that of
other lipophilic proteins. The results of differential scanning calorimetry ( DSC) showed that the four
protein extracts were still mixture, and the denaturation temperature was ranged from 60°C to 74°C , the
results also proved that all the four proteins were lipotropic components. The extraction of these protein
components not only broadened the source of lipophilic protein, but also provided a theoretical basis for
the analysis and modification of protein components of four legumes, and it can provide a way for the
processing and application of four legumes.

Key words: soybean; black bean; mung bean; pea; lipophilic protein; physicochemical properties
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P8 AR GAE ST o PRI 4 S8 8 R IR JE L2 T
AR JRITT , 1A 25 4 H I R & 8 g R e ko A o
iy A — "

P60 R G2 i i R 32 AR O 2 40 R
T3 B 45 1 ( Soybean protein isolate, SPI), | L)
K, W &A% N SPL £ 8l K Gk &E A
(11S) Al -k TLBR R 11 (7S) W Rl 41 43 4
SRTAE TLAR , 38 A0 K5 40 A i 8 55 B8 i 2R K i ik
1 pH (H, B AL 7B th 3 AN 1S B R R R
# H ( Soybean lipophilic protein, SLP) A1 7S # H .
PRI, SPT 1) 3y BB A 1 A 1 12k T3 3 2R 1 Bt 21
o3 R JBOR HOR % 8 .

B IR RE AW —A 03 3, 78 Lo 2 B A
ZEF) D) BE S5 7 D 5 Ok SR . R AR B
AV 5 8 S W) RO AR, SRIRE AR 2R
AT Z SIS A OC, BT L3 Y iy R 38 & B A A
TORNR A A5 (A AE DRI RE R AR A R
SEJE % | (Black bean lipophilic protein, BLP) [ #r
AR A HE T A B 26 A 4 T 25 RN R 4 7 T
HAMRSH T, G EARS RS T/IE EX,
KRS W R Ve " o 534, FL A S b 2
AR 55 4, AN [) b 286 2 6 1R 1 5 & LU ) B3 1 N
PRI WSCRURI . 2 H AT T4 G o, 22 4E
FRAEXSVE R RIS b 0 T R A IR R
B KT RT RTINS T
SEJE % H ( Mung bean lipophilic protein, MLP) [ $2
RGN Y S B A 0 ke R b Dy g AR i Tl
AR TR R R B S SR A R T L
HROR, N 36% o AH I il T 3 52 A R P A X A
28 G KPE VAR RE LA A B TR S A IR R
BT B R R SRR SRR P 2 B TR
BEXERL b IR, B 2K g & 1 ((Pea lipophilic
protein, PLP) 44 73 (4 % i 15 8 I A9 M AL 25 5 0
2B /KT AT ) 5 o R A A OC R AT R itk — AP
W5

FIEEAER TEEATHIERERZ —,
DIREPE BT e Sy B AR I Th et B R B B B T —E A
FH 0 S TG PR R, S B A A i e R 2R
HSIRRY BB 45 5 2R A 5, 32 m il ok 5t
T K 3, S B RS S T BE 7, A2 2 FLIR A ] AN
T o H HIA SC3E N 8 A AH S 58 AU45 B 7E R
RN A 1A B IORI S H AR R L Ak SN B P R
FRNEEE M AR A A SCHESE, Z BT S 3 Fh e
28 v R 3 7 A 1A O B T R Ak B Y
SO PR AR SO 0 AR T R T2 B B BT 4 B
R SR IGE g 8 F1, 1 T A vk PRt o | 3R fiE

A G 0 5 0 i B H SR ) AN [ R R ) 2 i 2 1k
FrRAE , T 91 58 56 R 3 ORI, #E— 2L o pr s 4
P s B i D IR SR AN SR 1)
LR AR A T ) P T S

1 #M#RERFE

1.1 #HR5iKH

KRE R4S mf By, FR 15, 0E;
g gES S oMY, w2 5, A IEC
Bt , oA 26,500 mL, K E T s FAE A AL TABRA A
MEBR R 4N, 43 BT 46, 3 T R OOKS g Ak T 0 A R A
Al AL, 23 BT 41, 500 g, K T R 2 BROAE 2 1R
AR A A AL, 57 B4l , 500 g, K HE T R K
e 2E AR F A RS w5 B R ,98% , L1 2R 4% 44 4 T B 45y
A BRAE AT, B4, 500 mL, R T RESEI % %
R A R A W, 4341 46,500 mL, K Ee i R4
KAk 2 R R A B A | W R A B R A A, o)
B, REET 2R 00 DX R KA 243500 T 5 2RV e gk e ek
Jie H ik R &5, GB/T 23528 ] g 24 4k 4k T 7= b A3
PR T
1.2 U#5E&EE

HH8 R4 3 /K 18 44, & N 17 9L A #% A R A
A 5 5 ROV R TR AL, T T 2 A R A A PR
oA DA U R R T LA PR A R 5 4 5L
A LT AP AL, FEER R R B (P ED) AR A
7] ;rapid MAX N exceed HIFt T 17 2 FU AN, T (X 2%
WA () A B2 w5 A UK, 25 A SR Al 5 F98
R e BT, B G H AR AR A A IC -
1086 A A1 Z Iy e il 5 43 Hr AN, Wi VL R A e R A
FRZS ) DTA AP P02 20 A A3, b o 28 BB 52 AU A%
AR E] WA B AL AR O HLAL RS A R A
] 3 SL200L AU M AT ' 27 42 fish A I 4%, 58 = BL i T
A RS H] 5 UV — 5100 7Y 55 4 BE 5% Sh— 1T 043 56 o
FETE, B AR A A R A A
1.3 A&
1.3.1 REGEJREHRZRK

22 SCHR [ 13 11 J7 1 00 kA7 ek i, SR IROK W 5%
N, KEER, T 120 B, s rf k58
PIRCRHE 4 mL/g A IE . be IR e384 L h 5 5
B RFRE R S 2 UURE , AT B 4 2 1 T 1, DUE
A BV R K M o 4 B RE R Sk 5K LLROR L
8 mL/g A, 457 pH {H 2 8, JIJHR & i £ % i
1 h, Lk 4000 r/min [ % 8.0 15 min, B F WM
A 10 mmol/L ) WV i F2 & , 398 75 pH fH % 5.8, [A]
MR B0 15 min, BUE WO ST pH {H % 5.0, 0
A 50 mmol SALAN , 7 55°C T LRI 15 min, B R IR
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J5 WIS pH (L Z 5.5, FE B0 15 min, BUIT IE
WAoot BRI KR G RRRE M .
1.3.2 MBECENRE M

22 SCHR (14 ] 1 5 BT AT eGH RIS 4
BEN ISR R R G R E O, RAREAE
Wr RGN 120 B0 KRS A SR S DLRORE L
6 mL/g INAIEC %t B 1 HE 1.5 h 5§ fF R T
¥y ot A TR DUTE L 43 I # T  J5 B ] 45 3] Jd fig 2R 5
¥y o BEBERE SR T SOK DACRHE 11,93 mL/g IR &,
WA opH H 2 85, i 1 h IBREGHA, U
7 500 r/min (755 250 20 min, BV W E 5 pH (E
2 5.8, [A S & B0 20 min B VSR pH (HE
4.9 7€ 55°C F A 20 min J5 9 pH (% 5.6, .0
20 min, ILTEW HATR T B R EORIEE A
1.3.3 ST CENRHE ML

Z: 7% SCHR [ 15 ] 1Y J7 0 00 kA7 ko i, S U 2 6
SPEEA ISR G G ERE A, AR
PEGN R . % & G Ky, o 120 H 0, 5 8 WK L
5 mL/g MAIEC e, B FE 34 &) 3f # i, A7 il , 15
BN WA e DB 5 T4 KRR & Sk S5OK LUBHE 1L
15 mL/g A, 9875 pH fH 2 10. 0, 5 #2178 40°C
TEE KB 30 min, J57E 7 500 r/min 5 {F T & .0
20 min, {3 8 LW IE Y pH £ 5.8, B0
WA pH A Z 5.0, 7F 60 °C T {41 20 min, i3
JE VS pHAE R 5.5, B0 15 min, f5 003 4 43 47
B SRR g G EREAY .
1.3.4 Wi SENR&E A2

Z: 7% SCHR (16 ] 1Y J7 1 01 A7 ko i | 32 B 9 5
OB M, 2P Ab BRAS 2 B G R AR B 1, HLR R
TEMNF K wi &8 TR LR g, i 120 B i, #%
HEVRCRLEE 4 mL/g il A DE © %6, 0 1 6 P25 11 38
5, E 1 h BCILVE AR B o0 T4 2 h, M8 Ok
VT 25 £ K AR ARETE Y pH {H 2 9.0, 7
50°C MIEIE /KW 1 h,7E 4 000 r/min | &0 30 min,
VA pH HE 5.8, B0 75 W AE 50C
TARYE 30 min, 35 pH{HZE 5.0, B .0 20 min, BT
TEA AT R T, 19 389 R IR & 447 .
1.3.5 N [RIRUEE B 2 1 b 2 4300

FE S e AL S 2 I NY/T 2007—2011 (472 |
I SO AR 0 1 I A B AR L) ik
ot S 7 53 BT A 0 AR O R AR Y . PRI
30 ~50 mg WFEE TR B, R ERPRR I E T
HEFER b FEMAEARME AT T AN
950°C HrFT - BEE SR G HE AL 840°C , LAk A i 45
B 3k, R AR TR 50°C , 3K 300 mL/min, 43 By
BFIE] 10 min, JEFEZER B[] 12 s, 15040 5 19 7= 9 3E A

P, e 45 5L T FLASH 4000 2 48 544 A 3
THRIFTEN S,

JIG BT 2 R Y O < AR SCHR [ 13 ] 1% J7 ¥ I e
SLP BLP \MLP FI PLP #y 2K (% Jig 5 % &t o #5453 A
A 10 A% T i 1 07— B CORBRULE 20 1) i 5l v, O
TESOC TR HEFE 2 ho K $ B 9 W e 7 21 s 0
1 fE 1470 g F B0 30 min, B0, [Flik B2,
A% [ A S0 — P BV U o T R BB I Y
AR 2R R I AL, SR M T i . BB &
it DT R OR .

1.3.6 - % KLl R B4 — 3R V3 A4 T e 568 e Pl 7K

S SCHER (17 ] 0 07 B JF AT kot . 4 BT i
SLP BLP MLP fil PLP YL3E% T . KR 5 & F
0.5 mol/L Tris — HCl 2§ M \2% | — %t 3L B3 FR 44
20% H i F1 0. 001 % 1 M i ( BPB) [ FL YKk B i 22 e
WORA , pH (H R 6.8, [l B i G2 M il B I 5% 1Y
2-5iHE L (2-ME) o K B 5 R G2 vhOR TR A W A
WK T m# 5 min, IEAE 9 000 g.4°C F&FF & O
5 min, MR RESE A 15% BB AL, Uk
2%} IC EE 24 0. 025 mol/L Tris HC1,0. 192 mol H 4
iz #1°0.001 g/mL ) SDS(+ Zfe BERf R 4M ) o LUK
J5 A3 B EE T S 352 8 R — 250 Z4 4 30 min, JIi
ORI L PR 7S 12 h,

1.3.7  ZpREAf gk

SR SCHR [ 18 ] 1 J7 1 9 ek, U 2 4 ek i
PAS MR E . FREC 5 ~ 8 mg [ SLP BLP MLP #lI
PLP ¥y A . i jl DSC — 60 U 2% /5 3 1 & $ A%, LA
1°C/min Y373 R AE 20 ~ 120°C 1Y 78 P oE A7 25
N (DSC) W, KHAES Z, A
TA —60WS AR A1 72 58 00 I o 748 M e UL 2
1.3.8 {8 B AR 21 S) O %

27 SCHk [ 17 ] 10 5 i F gE 47 etk o SLP,
BLP MLP I PLP ¥ T & P,0, () T 1 & {17 14 d
PLERBRAK ST o B TCoK o3 09 43 B W) AE ATR i 4
IR R DA R R A, TR A R SR
FIORIEAL, G0 5% 78 3 BE 600 ~ 4 000 em ™' {5 [ Y 1)
(A HER 4 em T FREHME) ISR NS
HR o i ] peakfit 2K X % 3% oF 47 1 HL 0 [ A o R
(FSD) . ZBr 8 (SD) srfr Ml 24 & 72 )7, DL g
PEBERE T (1600 ~1700 em™") K (g B &I, L
B AN R G4 4 i AR R B o AR RS
TR 1 DCRE 2 W45 7 19 O35 B 43 (e 30T 06 ) Y T
U 7E
1.3.9 FiEohik

Z: 7% SCHR [ 19 ]I 28 77 2 01 E A7 ole itk itF — 25
IO E g 45 8 (A L% . K SLP BLP MLP Fi1 PLP
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KA A3 00 A A X AR S R AR
L&, PR S BN BRG] 10 55 #O6
2R 35 mW 5 R AEGIE T 200 ~ 1 800 ecm ™' . Al
Bl A1 5 357 ( Gaussian ) B2 )7 40 Fl ADF #2742, 11
B4 FPEAPLEGIE ., TR R FEHEEZ R
i ( Density functional theory, DFT) ,

1.3.10 SR fiPEae &

227 SCHR [ 20 ] B0 2 J5 ¥, % 4 FlvE 15 K AR
O 1 2 T AF M REIEA T I

VSR L - 4 Bh AR 40 e K OB 0T i 53 R
2% BIVEW, BEFE 1 h,9 000 v/min 2.0 15 min, 3% [
BCA LI 1 % o

FEUE H KM B R L R VE W, T PBS
i B 25 i & Mk B Sk 0..005,0. 01 ,0.02.,0. 04 ,0. 06,
0.08.0. 1 mg/mL ¥ FIr 544 ¥ W 5 8 mmol/L ANS
(LM 100: 1) IR G, # & 3 min J5 I 2 28 65k
BE ORI A 390 nm, K5O 4497 nm, B 4%
5 nm, DL B2 8 T vk BEAE IR, WG w2
B 51 1R 2 B K PR AR B

R KTy o FRE R TK, LL 500 v/ min [y
PRI AR B 4 R O BT RO 1% T
W, FE A 2 A AR T I R ik 7 .

FLAL R 2% SCwk [21 ] 9 J5 ik, I 15 mL
0.01 g/mL I 25 W (FEM AR I T pH H A
7.0 19 0.2 mol/L /) R 45 2% vy Wb ) A & e
i R S 5 mL, 76 & R (20°C) T, A3 5 AL L
10 000 r/min [ 3 BEHFE 1 min, OISO,
0.001 g/mL - e He A R 44 ( SDS ) 15 WO H A e
100 £, 8K J5 7E K 550 nm A0 05 LR % B A, L il
R Ay TiFE 30 min J5HURE ] SDS BB, A ik #R
I RE 30 min B I BE A, [R]B5R I SDS AR
HFZs X IE

FLATE PEFR R (EAD) TR AR

2x2.303455,N x10"*

e 6LC (1)
K B, ——F ISR R m’ /g
N—i B A 5L
O——H AR AR R 53 5K
C——E AW, g/ mL
L—— e e 8 B L em
FLACRR E PEFR B (EST) i+ AN
Ayt
Esv=3_1 (2)

K E,—3 e 1EF5 4L, min
A ——F[E] ¢ B B WO B
t—MJE] , B 30 min

L3.11  $dsab s 550 Hr

SOGB4 R SPSS 22,0 43 A7 3K {4 Fl Origin
8.0 FRAFHEAT AL 3H, 2R I U 22 5 X8 4 b7 4 B 4 g
125 EMEII T (P <0.05) , i SEgm iy 3
W, 45 RO B s Y« bR 22

2 #HR

2.1 AZWE

Xf 4 MORIECENG & H 2408 BT I E S5 2R
1P IWIESTRARF RPUL R I EIE EE
JERE RSB PAIEE S B IR, LM 1.3.1 ~
L34 35 975 3k BEAT SR US43 FOE IR 3 B P AR
BA 1 NG 2 0 b A DR AR AE 13% ~ 14% 2 10), H i
P R ) 22 A/ — B BL T, I BR R B Y
REZRMIEC ke 7 A B, (H 2 1E & b HRERR %
For AR I3 B A R i T X T 3 2 v P Jiig 20 JE 2 I
B, S 2 E " BRI, HOX AR B IR e 2
X S £ AP A S I O A R AR L K
T s, Wik, AR SR IRE AP E A &,
AR SR — A 2R TG 7 — PR I 350 Xk 5 IR R A o3
PG A B SR 5 B R AT OR T 4R AE DU B e 7 o
HEHBEHADEE

®1 FARBREEAANFEANRESH

Tab.1 Determination of contents of lipophilic

proteins from different sources %

P EH Ji-ES A
KF (84.851£0.017)" (13.147 £0.006)°¢ (1.999 +0.001)°
M (84.038 £0.019)¢ (13.367 £0.006)* (2.593 £0.001)"

4 (85.391 £0.006)" (13.160 £0.010)° (1.455+0.001)"
i (84.031 £0.006)° (13.353 £0.006)" (2.616 £0.001)"

T < RV 9 57 5 S /N5 5 0 2 b B0 0% 5% 35 (P < 0.05)
T
2.2 +IEEBRN-BERSBRRRERBIK

R SCHR [ 13 ] A 52 56 45 SR ml 0 2% Bg & 4 47
B AR XS 4T i E 2 A 7E 75 ~ 100 kDa 2 [|], 4] 1
RN AE B A 43 ) Ok 4 BB IR Oy iR SR BCHS SR 1y SLP
BLP MLP F1 PLP, MK 1 whof DIF Y, SLP 4 4
F W3 3 A AE 75 ~ 100 kDa Fff 3, 5 SCHK[ 10 ] 5%
a5 R n R R — 8. ME 1 hAf W, BLP 7
75 ~100 kDazz [al 5 — W @ 2541, o A rp £ %
W ies—5. 5 SLP MLk 45 AH Lk, BLP [ /8
VK 557 7E 63 kDa B I — 4B K G S W i, i W]
ERTPX —rFrENERSERRE P&, 175
MLP B UK 45 7,75 ~ 100 kDa Z [0] f — 45 5548,
By 5 Em R T8 W R E A, vTREZH T
MLP 7 V. 55 235 1) v 23 7K P 56 AT 2 AR ok 85, 1 45
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AR 25 oy R S X5 B K M B A RO R
—%, PLP Ay Wy Pk 2% 47 75 M AU 0% g B 175 ~
100 kDa Z [A] 45 W 2% 4%l , 3 B IX — &5 21 A Be iy J
PRS2 2 B R R F ) ST 35 A 4 U O S AT I H
I iORUN s N R i = N T N IV LR
TR I p T v R A R A O 15 A R
B JO TR L LUK SR AR AT A . B,
AR RS- 359 43 SR WA AR TR) 43 i 10 B Lo o R T
Pi~4bF 75 ~ 100 kDa 2 [6] () 2K 11 4547 . L Ah,
TR NE B A P B 0 AEAE S SO0 Gl (0 B rp X
T 3 W AN R DR I O e v Uk Y b SR S 1
TS E AP BEE S W 2 DR — R, A
1 Rl & Y, R RISk G0 iR R Ak R A
T R SR L A B R X S 4
30 7 T IR 2 O 0 A ) 2 A — B, B R R
o BB IS BT LA A e F Uk AR R

ARXF 73
ey THRE KRG BE fE HE
marker  kDa ZESEREA FRIFEA FEIEEA FEEA

180
135
100
75
63
48

— 5

B5)
25)

17

11

1 REDRIEGEIE#EH SDS - PAGE
Fig. 1 SDS—PAGE of lipophilic proteins from different

sources

2.3 ETHAHBER

R A8 22 71 1 31 i PP AT R R B 20°C 3
120°C A8 fL 1 3t F2 ofr SLP 5 MLP () 5 5% 43 %l fb 30
FARLL 33— &5 5 5 W0 R o 0 28 1 08 /K A L 1 5
SR HE — B0, IE B SLP 5 MLP (1 55 7K M 56 A 7 2 &
TR EFE E A — 8 . BLP 1 A % R
AL TR i 4 B Ak R AN, BN ] fE 2
S BT B R, T A A B R AR
JIT LA B 3k 4R 5 A 5 A MO Ak B/ . T PLP £
M AE 4505 BLP M50 A0 o AR 18] 2 W1, 4 o
Tt B P A 2 R A e {1 T 7 G SR BE A A U
R 4 Ff 2 7109 A8 1 IR 5 4 Bl 60.23 61,21,
65.00.73.86°C . MAZ IR K F ,SLP A1 BLP AH {1
Pedew, HIRFE TR ENEY S MENMT S KE
B ARE , DR, 70 HEAT 0 I8 4R 1 3R IO 75 3 1 7
I 22 B0 TR S i L R R A e A R (AT AR A7 A 22
120, MLP il PLP (75 4 35 32 W& 5 T SLP 1 BLP,

FEREEALSHT B-F AT AL, B ME R
g, R A R R R, HL AR AR R i
AR A 23 5 R A P O A R ks

100
= SLP
L ® BLP
% A MLP

ool v PLP

97

4%

96
95}
941

20 40 60 80 100 120

Yo 20 60 80 100 120
TR/ C
B2 AN]SR PR 2 IR 2 (A E #22  Br /

Fig.2 TDA of lipophilic proteins from different sources

2.4 (HEMITHT I T

ERREAT RGN FE B o 1Be . .3- &
1 B-H6 £ 3 X 3 FPah b B o B EE S 4R B
i 2 R R e Bk AT 2 1] T B ) A Ry, PRk AT A o
X3 PP R TR AR A R SR ) A £
FEOREmBEEEn e . BB Rk
ZER I, IRBE T ST R o-IRE RN B B S5 4, T i Bl
R M TR A& o R 32 B A AT R R A R
4 P RS, B o-185E . B B-FE A
FTC RN 2 . &l 3 A3 2 Sk F, SLP 1 BLP
HRJCHE I S AT D BT B S R,
UEBH SLP Ml BLP rp S8 & s v, I LA RS e M 1
LT MLP F1 PLP, 45 3% 2 o ] I\ Ry 76 86 11 T &
Wi Tk FE Hr , MLP F1 PLP A4y 8- & 45 ¥ 5 A8

35

30 //\ {(::

25+

N
;,'
———
N
)
—'/
7
?

£ I A\ =i
N AN/
1ol / \'-\,«m .X \"\,.A\‘ /'H
4~ ” J N

0 500 1000 1500 2000 2500 3000 3500 4000 4500
PH/om”

3 TR A 525 IR 4R H 20 Ah it 1A
Fig.3 Infrared spectrogram of lipophilic proteins

from different sources
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1 TE R 5y BRI 7 2 LA TR, B M
HAEZ S, SLP BLP 5 MLP PLP A It -1 iE &
T BT A R A EL T o 45 b 2 I A R
B, MAAENEES

%2 FAEKEXEEATSZ-_RENANSE

Tab.2 Content of secondary structure in lipophilic

proteins from different sources %
ke i a-IRiE B-#r& B-f& s TC R ih
(29.26 + (41.22 = (19.71 = (9.58 =
K
0.04)* 0.73)" 0.33)" 0.42)"
(27.53 « (43.64 + (18.64 + (10.25 +
By
0.05)" 0.40)* 0.36)°¢ 0.36)"
(23.11 = (13.91 = (26.12 = (37.02 =
E5 3%
0.05)° 0.27)°¢ 0.50)* 0.14)*
B (23.18 (13.17 + (26.67 + (37.00
I5A
0.04)°¢ 0.17)¢ 0.21)* 0.08)*°

2.5 fISNif

P2 i 45 R rT 0, & ik - F SLP fil MLP
TE = WA 2H B ARl , BLP F1 PLP (1) = 2% 25 44 &
AL, T 4 b AR 8 TS A I B AT R R R
Fr—F mEsE LA fEzER, K4 P AB750 ~
1000 em ™" b HBLES 1 AN 7F B By B EAR R
C—S 8t IEMTE 4 R B A7 — 2 B 1
H, HAE BLP F1 PLP o — i #1975 & & T SLP FI
MLP, £ 1250 ~1500 cm ™' i W 045 2 FI4E 3 A
BN WA, FEAR I E B P AAAE R R OEE WY ER
& E LA, 5 BLP fl PLP 4 I, SLP I MLP 45
3 NIE(EB/N IEWITE SLP A1 MLP rp & & & &
Lo LR U A A U R g = S T AW
P 4E AR — 80 . i 1600 cm ™ AL FEAEAS 4
ANEE Ry B I 06, G A N—N XCEEE A (B Y L. A
K e a] &0 BLP o N—N X ff 1 1 ALK F SLP,
MLP 1 PLP, UEW]7E BLP & A & & 5 T HA
3FPERRE A, H N—N XU BE 4 &, TR I PR 0%
JREATESS MR B T HAL 3 FiE ., i
2 000 ~2 250 cm ' FI{7#% 2 500 ~2 600 cm "' [X 5 &
BFn C—N =8 Mg, 723X #5 X 3 BLP il
PLP ()0 1] A2 8] & K T SLP #1 MLP, [ i, BLP Al
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Tab.3 Determination of surface properties of lipophilic proteins from different sources
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