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Abstract: L-Arginine (L-Arg) and L-lysine (L-Lys) with final mass concentrations of 1 g/L and 3 g/L were
added to mass concentration of 20 g/L soy protein isolate (SPI) solution, respectively. The samples without
adding L-Arg or L-Lys and the same pH corresponding to the added L-Arg or L-Lys were served as the
control. These samples were then subjected to prepare oil-in-water (O/W) emulsions. The physical and
chemical measurements and spectroscopic techniques were used to characterized the structure,
physicochemical properties and emulsifying properties of SPI. Subsequently, the microstructure of the
resulting emulsions was accordingly characterized. The results showed that the addition of L-Arg and L-Lys
could increase the pH of SPI solution, significantly improve the solubility (from 77.1% to max 91.3%),
decrease the turbidity, promote the hydrophobic group of protein molecular folding and reduce protein
hydrophobicity. L-Arg/L-Lys also effectively reduced the SPI particle size in the solution and enhanced the
charge, significantly reduced the size of emulsion droplets and promoted their uniformity. Consequently,
compared with those of control group, the emulsification and emulsification stability of SPI after
modification increased by 31.4% and 78.9%, respectively. L-Arg was capable of modifying SPI structure
more effective than L-Lys to obtain higher emulsifying properties, and the emulsification increased with the
increase of the concentration of these two amino acids.
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(B) of soybean protein isolate

RS AT UKL Sz e SPT AR AR I . — it
B DT R ok B A A B S A O, s X
EZH PV A B /Dy, TG e R . ARl 75 5K
T SPLIEW MEE NI 1B /KR, 3 ¢/L L-Arg. L-Lys
A FH I A B SR R N T A A, SR
P =R Y BAA BRI BIMAR R v, BB I W A2
FIB o T R AR, XMIEHA R SPL R
LT, P25 KL, L-Arg BARE—Fh
REfH /K BRI K I3 R E, (B RReE B M &
i kA R IR R R A R R R R ke tE, iF
T2 T 25 A 0 A i B 22200 i Lys = Z5d i i e
HEJR A K38 028 F 07K A 67 o5 3 1 4 v 2 1 % A
PE, AR,
2.2 L-Arg/L-Lys %t SPI REBAERREAFTES

=1z oA

FRTH B /KPR AT A s e A 1 5T 43 3R TR 7K A 4]
B AL, BT ANS-Mg ¢ 6T 5 B K 1 5L

SRR RS, T LIRS SPL A2 11 i K 1R
A 3 eSS B AE . SCERER D], REEH
SEMR A RROIREE T, RIRMY SPI F 2k Shae
g K NAZR AL, 18 5 HAT—E R PE . SRR
FFIAHAL N T, JUHIE BAA S L PERYfRORE
AT AT RER SR & pH 224k | K B9 R T 5K 1 AR AL L
HEAS AT H 250

30

Aa
25t [F]

REHLAK /%106
s & 8

(%]
T

(=

XHE -1 -3 +1+3  —1-3 +1+3
Arg/(g/L)

45
40+ ™ b

351 £
3.0}

C
2 v

20}
1.5+
E 10}

05

FEA R/ (umol/g)

*

papiil -1 -3+1+3
Arg/(g/L) Lys/(g/L)

E 2 L-Arg/L-Lys X K& 53 B8 HRMHKE (A) 3%k
HHFEE (B) M5
Fig. 2 Effects of L-Arg/L-Lys on surface hydrophobicity
(A) and surface free sulthydryl (B) of soybean
protein isolate

Bl 2A ®~, L-Arg. L-Lys MR IAE R %
(p<0.05) FEAK SPI MR M & /KM, JF H pH A3 N
WAFFE R R EH K. GAO FPML B,
Arg WREERHTIN, WIERE AR RS KA TR
B XA R -8 AURIB LI, L-Arg 4
PRI T pH 18 5 4 A4 26 1T 5 /K P T R o I
(p<0.05), i L-Lys FEAGAIRCRAN B &, 368 L-Lys
X} SPI & s /KM W BRI AT BEVR A X SPT Jir &b #1555
pH 45, 1M L-Arg 7EFEAIN SPI 2R 1H B /K M J7 T8
BHOMKEOLEER . —ROAh, R stk
U2 A T A5 R TT . SR/ B KR SE R 5%
530 1) B A 46 Dt R I [ 1 A 45 51 o ARS8 v
BAA SIASBAWW, K& pH Jhi, SPI BkEA 4
T RAETTIRIT, B K NGRS,
T8 BT BT 43 PN A B 2K S AT il R 2 A 5 B4 g K AR



<154 - A% 4m 4 T FINE CHEMICALS

%39 %

HAEH, 5 AT KYE R RS, 14
TR A F R e SR, B, SPI fREET
AR A B R AIR R ek B

738, L-Arg. L-Lys WSMBI&E AW E, XMW
Pl Ry IE L fef . — 7T, AW IE AR S S
B R A R A AR (R R R R R
HERRIE, B ERMRAER ) LZEfma st
F—Mi, L-Arg, L-Lys tRn]RE575 7 i s SR vk it
R (Tyr), ZKINERR (Phe ), (O&FR (Trp) K/
Frrbeh G, FEE L-Arg ATILA L-Lys A9 e-NH,
S5 R A IR R I & A BH B - A EAE AP, X
W7 A R R AR I -BAA &Y,
Fr P . B RENRELR, Hekfe niE
H 5

B 2B F£W, L-Arg. L-Lys B ¥ 0 o &
(p<0.05) FEAIK SPI W&k, Jf H U EHKEY
43 g/L W L-Arg, L-Lys 7E FFARS A0 7 0 RUR:
35 BV [ 3 715 S R 3 [ WD O R g = DO
A pH XFREAL, ] L& BLs S B0E b pH (1) L T ifi
FEAG; XFE L-Arg. L-Lys AbHZH FIX} R A9 pH X I8
20, AT LA 3k PR A 2 2 1R 7 R AT 3 1 3 % 1
T AR BRI i 2, X AT BB R TH AR S A B
L-Arg. L-Lys %A flgtL s miBY,
2.3 L-Arg/L-Lys &bEEXT SPI fifE. CEBAIRF M

S} THRSE L-Arg. L-Lys 55 SPI K43 2 0] ()
LR EL AR A SPT 431 18] A SR AEAB 0, ABiF 5 il
E T EAEMR RN (E 3A) KHFERA CHAL
(B 3B). Bl 3A FH, X HRFESFERAE N
128.3 nm, Ifij L-Arg. L-Lys Fr f5 &b B 41 - 4 k0 42 v
B RN 107.7 nm, WA L-Arg, L-Lys ({2
pH 7T ) B Ab BRATE BB ARl 46.2 nm, RI7
fn L-Arg. L-Lys M pH 4bFHfE#E i F F&A% SPI Kift
K/ (p<0.05), Hi, 3 g/L Arg. Lys ZbBR&UR %
A, (HASTERME, 1 /L Arg AbFRZH 5 ki
BAMKTH AX R, WE 1A BRENN 7R
FEE R, i, 1 g/L L-Arg W] BEIA S SPI 4147
N A A B PR AR, TR T 4r TRLAR R R I ]
WHREY

WK 3B Frn, FrAwRE CRATEE T,
J PR T R 9 pH KT SPI AL S, RT3
T R R a2 A ORISR R Y E B i 2 — P2
W, FrARES Y C-HLAL 48 X E 53 1] 5% R
B e S IE A6, L-Arg. L-Lys AbBHZHFI pH
XTHRAL B R 4 XHE 3 (p<0.05) & F 25 A
WRZH . FME R A Z 1A B A B MORE TA] £
JF S, KPR AR, R AR ) kA A
B RETERRAR, AR R TREPY, X 5ahr

JEi SPT FAREEREES . BEREAE (1 1) AOSKRIE
A3,

160 —

A
140 |
120 b

100 |
E gl
@
kol 60 - c c ¢ ¢
40 - c < ¢
20 + H
0
| -1 -3+1+3 -1 -3 +1+3
Arg/(g/L) Lys/(g/L)
35— .
_30_
2
_25_
>
£ 20} f
a g
# 15+
N
_10_
_5_
0
papii -1 -3 +1 +3 -1-3+1+3
Arg/(g/L) Lys/(g/L)

Bl 3 L-Arg/L-Lys Xf KRG BEH PR (A) M (-
AL (B) IEENA

Fig. 3 Effects of L-Arg/L-Lys on average particle size (A)
and {-potential (B) of soybean protein isolate

24 L-Arg/L-Lys & IEXF SPI 4519 & 00

T AR AR ZE R i BAA ZbHLE
FEABEE TS WAL, miat, KMeEE
e g i — 20 WO B A At ARk
L-Arg.L-Lys 2Bt 4 SPI KL 1Y PR 22 6 6IE 4
LEHSEREE B 4 FE 5 B, 9 see
SREL 295 nm MR, B UFRRRE Y Trp 583D,
AT LLA B, R [R W BE Y L-Arg . L-Lys Ab# )5,
SPI [ KGR EES W2 E T, 54h, pH XA
MIECHE 7, pH AHE S L RERS N SPT A 2G5 B o
EAKRY, 1 g/L L-Arg 463 SPI J5, iAW M7t
SRR, RUIRE T AY L-Arg AbFRRGE T
FLZEARNITAIE AN Trp 383E; MiXfH 3 g/L
L-Arg AbFZH S5 A B pH X REACBRA , &I 3 g/L
L-Arg Kb BEZH 7648 = N IR DGR Ty VR A i 2
1 ¢/L Fl1 3 g/L L-Lys Ab¥RJ5 , SPI By%¢ G50 FE 4 T i
%, H 3 g/L L-Lys &b BEAH L F pH X} HE 2 BREL Trp
FRIERSOCR E A &, i 1 g/L L-Lys AbBRX} 56 50
k3 ) A BBV BT L-Lys BV 0% 25 14 B0 vk
pH MR BEAk, IR 4 R & B, pH 15 & L-Arg.
L-Lys MIAIBES | R D g e KM IEa# 1~3
nm, HH L-Lys @& WUAYZL A 0 R B 3%, XI5/~ % SPI



R

SRAG, A LR R R/ R 2 MR B2 B A AL 155+

FKPERHRECY X 5K E (& 2A) ARkt
zlx—iio

45

N N W W N
“h O wn O
T T T T

PR/ <108
(=]

5 1 1 1 1 1 1 1 1 1
310 320 330 340 350 360 370 380 390 400 410
P /nm

4
>Ts —

10

PG /106
S8 88
>
&

5 . . . . . . . . .
310 320 330 340 350 360 370 380 390 400 410

Pel/nm
K 4 L-Arg (A) /L-Lys (B) &HEHKEHBEEAR
Fig. 4 Fluorescence spectra of soybean isolate protein
treated with L-Arg (A)/L-Lys (B)
2.0
1.5
i 1.0
R
=
0.5
0
200 2i0 240 260 2é0 360 3&0 340 360 350 460 420
Bet/nm
2.0
B — XM
— -1gL
15} — 3gL
—— +1g/L
— 43
i 1.0+ gL
R
=
0.5
0 L
200 220 240 260 280 300 320 340 360 380 400 420
Pete/nm
B 5 L-Arg (A) /L-Lys (B) ZbHEJE B K T 40 B 1 48

HSRGTE
Fig. 5 Ultraviolet spectra of soybean isolate protein
treated with L-Arg (A)/L-Lys (B)

BARALE SR (R Phe. Trp 1 Tyr)
1E 260~280 nm A FFAEM I, K 5 KW, L-Arg.
L-Lys #9751 A$4JHE i 2% PR 2 48 [ 7E 260~280 nm
WA G . R E R L-Arg EERFIE 260~
280 nm PN IR, X EE 3 g/L L-Arg ZbEEZH FTAH
J pH X HRZL, FRAGIEA 225 A K, Lys LB} SPI
AN B i AR VE AN F L-Arg, 3 g/L L-Lys
AFRAS SPI 7E 260~280 nm PN WL G T AR
/N, UL L-Lys RERSHISS A pH T S 80N 8 A
AT 5 B % B2 LR 5 B 11 B A8 o

I RO LR BT, &R 3 g/L L-Arg &b
PRZH 5% N pH X HRABLAT L 5 A 9O Fl
LHGIEIE, BB 3 o/L L-Arg B4 SPI I A
JER RN AR BUR T Trp AR AEAE IR, 52,
3 g/L L-Arg 58 [ TR Trp SRILZ [BIAAELEWEAER)
AR . WXt L-Lys 4bFRZH 5350 pH X BE4,
ALK IR L-Lys 7] fie5 SPI AHEAEM, L-Arg. L-Lys
X} SPI 54Nk AR b 59O LI AR A — 2L,
RIeA1 SPIAHEAE R A o F sk T & o
25 L-Arg/L-Lys b33t SPI ZL4L M RE B0

EAI #1 EST ] DA 2 FLAR VA0 P BRASE 7 , EAL
RN TR (g) 8T AR RS (- /K L K
AN (m?), e b FLERE SR i EST R
e LR VB IOE X R R A A I e R R RN & AR A 4y
BRI IPY, nE 6 Bk, L-Arg. L-Lys BIES I
FRE T RSB EANILIEEMEEE; ML
2 AR, FUALTE R AR T R KR T
31.4%F1 78.9% FML BTGB 5 1) SPT HE
25 5 FE I 2R TR 8 S0 T B, 2 10 2 ek 37 1) 43
FERGE FLIBCMTE o B MR EE Y L-Arg. L-Lys AbBHEE
REE SPI Y FLALIEPE . X AT RE B Sk 1Y BAA
AEA S 7 SPAf#E M SPI-BAA & 54358 4711k
R . A5 AR AR (1 3B ), AR
T R AR /DN, o 48 0 LR 7L A T R
Ui W8 /N B R A A ) T B 2 o ) A T R A
MORALES P4 % B T 28 UL A . tbah, [ 6A 8

RO, FEEM) pH BURE S AR SERS, B
FACIE PR,
3.0
A a
250 o < g b

AL/ (/)
5 L 8

fn

[

Yo

o
n

X HR -1-3+1+3
Arg/(g/L)

-1-3+1+3
Lys/(g/L)




+ 156« A% 4m 4 T FINE CHEMICALS

%39 %

=2
(=]

B a a
60 L
cd c
2 %0 d ;5_7 .
Hygol ¢
ke
2 30
=
w20+
10F
Xt —1 -3 +1+3 —1-3+1+3
Arg/(g/L) Lys/(g/L)

Kl 6 L-Arg/L-Lys Xt KB H AT TE (A) ALk
T (B) HYSZNE
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Fig. 7 Effects of L-Arg/L-Lys on microstructure of emulsions prepared with soybean protein isolate
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