S e = T S

Journal of Chinese Institute of Food Science and Technology

Vol. 24 No. 9
Sep. 2 02 4

o=

ot
ko

DBEER-ZEEZFHNRTASF T 2NN SEHRIE
MFITE M5

X - 2
B y

' A, FRE', RBE, XA,
(PERBEET LR LT T EE K TRERIL P
PRFRFRAZAFE TRER LT 100096)

S ERERFTFRE 4R 100083)

FEAT
467 100015)

WE hTEFERIPHBRELRAEE BHLERSE T L P @B ML R, h T LIRX—FH, AHF %KM pH 3K
HHFE AREsBEOEHOH(SP) , MEXE S B RO -FF LA ARABE (SPI-Cur), FF LA KR F A F NI 47, 5 5
HHARESBEO-FFETARBEERENI KRR F(FORE EFHEZRMRE pH BHAE)HITE RN E FR 54
Fooy o\ AL, BT SPI-Cur AR BAEN RENE T EA . RO RZTREA 5S0mg/mL, 2 XX R MR EREH 0.4
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AW BRSPS R R
L (SPL) 2 40 8 de ey (19 R SLAR 7™ iy, E2E 1 7S
(B—conglycinin) Fl 11S (glycinin) i 4~k IR & 1 41
B, FEZR IREE b ik S 20 4y 2 2R f SR K ST B
IKAZ AL BRAR 43 F R — 5 i i K T R A iR A
e BIESE R FEM S pH A& AR, SPT YK R
F 4548 38 43 e T | 7 2B T4 1 KB 3895 P SR T
TP pH (B 25 1 BT AR 4 #A8 PE  J R e Bk
SEFUT, AL pH SRS — R R AE I TSR B9 A
HAETTVE P T 32 B R B9 45 Bl AR B R0 9%
T3 72 M 22 B 3 AR KA B 1 pH AR V4 A
JER ST IR SPIAEATE pH {E T B 4RPE , DL
pH 383l A 4123 T L m ik, AR5 pH 3K
HREE AHEORE R LHR,

HAT, KTl SPI-Cur 41K & Y5
HRAR P R A WIS RE . AT LI R SPI-
Cur A9 K WURLREBR 1 3 KR (R £
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RIS B pH SR 6 )it N R L5, DL
B 3 MR G E AW | ZERBMEE pH
KL Ao R FH MR R T 56 P8 £ SPT-Cur 442K it
L il £ T2 0 X SPI-Cur 90K kb 42 £ HLAV |
PDI 43 HUHEHE L SMIE SR BEA T RAE . X HIAFR
PEFNE W AR RS M AT I AN

1 MBERE
1.1 #RS5EE

KB R (SPL, =86% & I, K21 M
4.00%), MERFHERABREARAR,;, LEE
(Cur, =98%), " Bk 2= H AR A R F (L,
); B & M B (=250 units/mg), 55 [{ Sigma 2>
A 5 R H (=250 NFU/mg), 3 [ Solarbio 7y
Al 5 B e k2 SRR R i el 4,

SPS202F 43 #r R, Fin + Mg —FEF) 2 24
A] s FE20K 2 pH it , i LR —40 R 2 A
UV-1780 %5 4k 7] WL 23 S 0% 21t , H 7 SHI-
MADZU 7\ 6] ;NanoZS Zetasizer 7ZS90 ¥ % #i &
1, F[E Malvern Instruments 23 7] ;SUS020 34
L - 32 6B, B S Hitachi 23 6] ; Tensor 27 {8 B i
LN EIEIL AXS D8 Advance X £ A7 914X, 1
BRUKER;3K15 ¥ % &0 HL, 78 Sigma 22 7 ;
HH-4 05 18 KA 5 B LA BR A &
1.2 RKEH*
1.2.1 KREEHAZHEHZPKRE AW H & HE
TE RUEANKE SR R pH 2K3)
2%, 2 Zhang SFPUR T AN K E YR
il 28 7 A B T, R ) S8 I R S -2
YK E SN SPI-Cur, SPI-Cur 49K E &Y
) ) 8 PP DR 2% ST 50 G A1) 5 6 R Ly S B VR
ZWRIFIMASE pH SRSh 4 A 4 Z W R B EN
AL

1) 43 ) B i 5 & e B oA 40,45,50,55,60
mg/mL 1)K 550 B8 F W, 8T 1 mol/L NaOH
PR G B AW pH 2 12.0, 4 600 v/
min @ 3HEFE 1 h J5 , %0 0.2 mg/ml £ % | 6
P4 30 min fEHE 2R A S, H 1 mo/L HC1 37
RIV[E] %5 9% pH {2 7.0, BEOCRE I HEHE 1 h 5 %
KEEAZFRRFWAE 20 °C,8 000 r/min &L 15

min, B35 W& AT i RO A 7R VKA 1 (4 °C)

2) il o B R R 50 mg/mL (K G0 B R
FI# W , 1 mol/L. NaOH ¥ pH {H 4 & 12.0, &
600 r/min & S+ 1 h FA )5, W 0.1,0.2,0.4,
0.6,0.8 mg/mL ZH# K, WOLHIFE 30 min 524
BA G, 1 mol/L. HCI 57 BRI M1 W pH {Ek 7.0,
WEOGREIHE 1 h )5, W RGEAZERIFRTE
20 °C, 8 000 r/min 5 .L> 15 min, B 135 B M i %
IR VKA (4 °C)

3) e il o B R R 50 mg/mLL (K 50 B R
FIV W, 1 mol/L. NaOH #%F pH {H i % 9.0,10.0,
11.0,12.0,13.0, £ 600 r/min & S HEFE 1 h F fF
J& W 0.1 mg/ml 228 K | EHEHE 30 min ffi
SEIRA)E 1 mo/L. HCL 37 BV [o] 3% % pH i
3.0,4.0,5.0,6.0,7.0,8.0, 0 B FE 1 h )5
KEHE AL EE A 20 °C,8 000 r/min &> 15
min , B F 5 B T OB AE VKA T (4 °C) .
122 ZEREERCR(LE)NE XLEERDY
PR (LE) B PEA 2 B8 Zhang 25 7 4 51
Ak, fiHIEK EEM SPI-Cur 4K E A
AT ARAY W R W 0.2 mL AR i K Y SPI-
Cur E4WY5 1.8 mL KK L BHRA IR ZIFE3h
FHR A YAE 10 000xg .25 CF &L 15 min, 2R 5 ff
FHAR A =1T W43 J6 N BETTAE 426 nm Abi e . i
AR AEJCK CBET R S 2 &R (0~10 pg/mlL)
224 1 B o 1 2% 1=0.0904x+0.004 (R?=0.9973) %
WHRZHEXWABMEE, FHUTAKL)HE
LE.

W E AR (mg)
ZHRBF ML (mg) x100 (1)

1.2.3  ma R ARG T AR B R S A
fili b BRI IR (A) (ZEEE WK E (B) .pH
WG (C) HEHRFE HPELEEE C W
1 M KEEEBRAE pH 120, RINEEE)5
P pH 7.0; B2 E C i 2 M KRG E A%
WA ZE pH 13.0, 7 N2 & K5 8 pH 7.0; % 5
R C iy 3 A RS AW H 2 pH 13.0,
W2 K59 E pH 8.0, K Box-Behnken 1%
TEXE R T - 22 3 R AOK BORL 1 1 & T2 34T
Ak I P R R i WL 1,

LE(%) =
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Table 1 Test factor levels and codes

A% K
-1 0 1
A/(mg/mL) 40 50 60
B/(mg/mL) 0.4 0.6 0.8
C 1 2 3
124 Z5H3RAE
1.2.4.1 R+ K/ PDI Zr@bEd s £ BllE K

R -2 R 4K EURL (S $ k042 PDI 4y otk
FEBOR - WD E 27 Liv 520 T kR A 18
., H SPI SPI-Cur 7 B 238 Mk 5 I , il HIOE
r BE AU S B AT S Bk A4S PDI 4: b4 #oin &
HUQ, B I 7 = R T T IR 3 K.,
1242 JESMFHIENE KREHEA-ZLEAPK
URL (8 SO TE 5 WL %€ 2% Yuan S50 J7 LS A
B, Al A i B RUEE I EE SPLLSPI-Cur 44
KAWL SRR 2R IS 4 I RE A ok R
HEATHE G HAE, HY B aREE S, RETE3
kV T WEAE 1 O Z5 4

1243 (R 2LAMEE R 20 AN R AR
Z: M8 Yuan 20 07 E R A B0, RS B 21405
&AL ZE Cur SPL.SPI-Cur DA} SPI 5 Cur 19 4¥)
PR AW (SPL 5 Cur )5 & HoA 50 1) L1416
B LZLAMETE AR 400~4 000 em™, Zr HER N
2 cem™,

1.2.44 XRD X SFZA7 5 K35 R AE 2 IR Zhang
SEPIRTT IR A B, N TSR Y 2 TR
i FH X SR AT N & T Cur .SPI.SPI-Cur PA &
SPI 5 Cur Y HE & (SPLY Cur BB HEE
50:1) 1 XRD 3%, 5 0E 494 /A 2 3°~60°(26),
FHHE R 4 °/min,

1.2.5 KT FI-2 8 Z YUK I0R 1 Fae M
1.2.5.1 #AREt KREHEA-ZEZYOKRER
()P SE PE PR 2 B8 Yuan S50 057 sk R A Bk,
B 2 mL Cur SPI-Cur ¥ i & T, A 75,
85,95 CHE A 5 rh /K A4 2 h, 5 30 min X
kR OB BUS , TE 426 nm K T &
WA, KA ZE R R JRE S A (2) R
LEMBEPIAE TR E R, DHWZ R
FaE .,

B 3% _ ARSI

1252 BHEHEMHEL KOUEH-ZEEREN
K IR Y 5 W 18 8 E PE PR 2 % Cheng 2521 7
DAY, 2.5 ¢ HEFE, IMAZ 1 mol/L 1
i b 2 rh Ol FH A AR R 0 45 & 250 mL, N H
B TR, W 2.5 ¢ AR U, N A % pH {EN
7.4 1) PBS 2 M b, E 25 & 250 mL, BN I B
WAL . ¥ Cur SPI-Cur %8 10 mL 5 10 mL
TR ADLTH YRS o Y R R IR A B L 7R
37 CARBE P ImASBERE 1 h JFHGE,  pH EHE
7.4, FOEERERIEAE 426 nm P K TR IFE 5%
JCREEAE ik 2 (3) I 22 B R AR B W Y
TR IR ERE T .

ZLEERERT (%)

_ B AL B WO (3)

TH AT 22 0 KR

A E AR S A HEIE A 40
mL LTS AL, 76 37 CRIB R in i +E 1 h
Ji B EUAE TR J v 3 4 R S I B LA
10 000 r/min BY%E 3, B0 15 min, I3RS FIEH .
BUC_L 35 W 2 B A UAE 426 nm % KT R 0B 5
W A 0 28 20 (4) T3 22 3 R AU W
R BA 5 0 D L A= ] R e

ZWR YT FIHEETT (%)

_ R B T B ARSI W R (4)

TH AT 22 38 VR

1.2.6  GEitsr#r By e ¥ aktr 3 i, i
SPSS20.0 B A AT 43T, A LAV 259 4 1 22 2%
7~ i Design—Expert 13 # 4 Box—Behnken %
TR 98 75 48 AR me 1 1 O Ak 52 35 Origin
2021 HEATAH I B 22l

2 HRESH
2.1 SPI-Cur ik BfiHl EH B RAELWHH
& la nT%0, 78 pH 3Rsh41 44 pH 12.0 1
£ 7.0, ZWERBINERN 0.2 mg/mL, K2 HA K&
W R 40,50,60 me/mlL B il 5% 1 48 2K JoUR 2 25
RO HK 53.32% ,70.85% ,57.49% , DA 1 7 Wi 13
I PR IGX 3 AN R EEAE N 3 A KT
it



%24 % 59 KELBEO-LETMRBEHNE T LA LM EAEA AL TS 259
mE b ], 76 pH K444 pH 12.0 1 mg/ml, {HZEH % £ 8E Z MR R HE N 0.1

£ 7.0, RGHEHABEKE N 50 mg/mL, Z W R
i R R 0.1,0.2,0.4,0.6,0.8 mg/mlL I il %,
P 4 K R 2% R B ALY 3 414300 0.1,0.2,0.4

(DRSS
Embedding rate/%

40 45 50 55 60
KR A R R S
Soy protein concentration/(mg/mL)

(a)

ORI

Embedding rate/%

mg/mL B (1 22 B 3R 67 40 I A TS 0 B o Wk
0.6 mg/mL IS 119 25 5 AR e A i . 1 38 56 v
2 0.2,04,0.6 mgmL {E4 3 AKF#EA TR,

04
Curcumin concentration/(mg/mL)

(b)

B (a—e) AR FEARG B 35255 PR 2EF W E (P<0.05),

1 XEZEBRE(Q)MEZERFMRE

(b) M =& X EIERE I

Fig.1 Effect of soy protein concentration (a) and curcumin addition concentration (b) on curcumin encapsulation rate

i &l 2 AT, 7E 50 mg/ml K &8 4 5
i1 0.1,0.2,0.4,0.6,0.8 mg/mL 3% # K (14 pH 3K
BIALA T AHCR M AR L EAT L, I HAF K pH
b 13.0 9 1] 7.0 =% 8.0 B i B 4 R A v Ho A&
SE X5 Zhang SEPUH £ R A AR pH 12,0 4 0]
pH 7.0 19 pH 4G i e 2 AR, PX UL, 76 i 7 1T
R pH 12-7,13-7,13-8 fEH 3 A~ /KT
AT
2.2 SPI-Cur &b > % fiI % & B9 Mg Rz @ 4 ik 58
ST

FE T R S Rl b, DA R
(Y, %) M ui B {8, F) H Box—Behnken #1.05 2 45 1%
THAS R, G Rk Z 57 F al A3 S il & 5
o 3 BHE 3 KPS 45 R SR 2 s

il i R Design —Expert 13 5 {4 X} Box —
Behnken H10s 21 A 15 1 960 A58 A B0 UEAT LA
A AR R Z 50 8] H J5 72 . Y =4.394 -1.75B+14.72C~
1.72AB -=2.86AC -6.71BC —16.664% —=10.00B> —
14.08C*+85.15, A 1 T i A6 By ML A (4 A7 2801k, XoF e
N THTASS AL HEAT O 25 R0 R T, I AL Y Oy
NPT RN 3 i,

M3 2Pl A, mIERERE F A

3.92,P{H M 0.0425 (<0.05), F7miz Al 3455 b
&R FAE N 5.05,P N 0.0759(>0.05) , %
NCRED SN S b u e TN RT3 DO - R
DL ARSI VAR 1, 3R T s S 0 A8E 80 wT LA T
KREHE -8 RYORPURL % T2k, 1t
Ab iz AT ) 0] 05 2R 20 R*=0.8346 , 3% Wi 5
RITE i e 83.46% M N fE AL 1k, 6 BER AT . 27 I,
b, I AT o 2R AR T AR A A K T -2 B
RYORBR AT 2, @R3P =HEWP
(BT AT R0 = PR 38 X6 22 3 3 B BR 1Y 5 ) . pH 3K
B A>KE R AWRESZEHRIB IS,

Kl 3 2R G R 228 RNk R pH
KB G = R 2R Z 6] 19 238 BAE N 22 B 3 B 0%
F14) A5 fr 2 P R o) g 18 P51 p P TR 2 R R
FE2 50 mg/mL, 22 B R SN EE S 0.4 mg/mL
BF, e g I e R, AR m TR R
( 3a), %%%uz&ﬁn%ﬁ%mmgmmﬂ
AR X A8 R R - 22 R AR UK A 2 3
R MR R E R 50 mg/mL, pH 9K
SALA N 13.0 JE 1] 7.0 B e sz il i ok f s s, HL
FR IR R (K 3b), RKUIEHWRERM
pH 9K 2l 41 A 8] (14 F0 B 52 ) 6 1) 55 K 5L (-2 8
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EE AT 23 0.1 mg/mL(a). 0.2 mgmL(b).0.4 mg/mL(c) 0.6 mg/mL(d). 0.8 mg/mL(e)3% # [

IS

1 7E 50 mg/mL K
2% pH SR 24 &

B2 pHEmEAGMEREZRSERHNHM

Fig.2 Effect of pH-driven combinations on curcumin encapsulation rate

MEBZWM R 3e), R BRI E A pH 9K 4 &
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% 2 Box-Behnken v &K G R E

Table 2 Box-Behnken central combined design of experiments model

A(CRaR B(E%#* ARG R B(E%E#*
, (Fam COpH B3 V(EH . (ea COPH IS V(L
%5 FIRIE)  RmIRE) %5 FIRIE) AR E)
AE) )% BE) /%
(mg/mL)  /(mg/mL) (mg/mL)  /(mg/mL)
1 40 0.2 2 55.88 10 60 0.2 2 73.82
2 50 0.4 2 84.02 11 60 0.4 1 36.01
3 50 0.4 2 88.83 12 40 0.6 2 46.60
4 60 0.4 3 75.88 13 50 0.4 2 73.26
5 50 0.4 2 89.50 14 50 0.2 1 44.86
6 40 0.4 1 27.22 15 60 0.6 2 57.67
7 50 0.4 2 90.13 16 50 0.6 3 63.86
8 50 0.2 3 71.57 17 40 0.4 3 78.54
9 50 0.6 1 64.00
3 HEARBHHFESTR
Table 3 Analysis of variance table for the regression model
7 £ kiR F 75 Ao B WA ¥ F1a P AR i3
BEA 4 829.96 9 536.66 3.92 0.0425 2%
AR ERE) 154.35 1 154.35 1.13 0.3233
B(£#% Z Ak ) 24.5 1 24.5 0.1792 0.6848
C(pH 2K 3h24) 1733.43 1 1733.43 12.68 0.0092
AB 11.8 1 11.8 0.0863 0.7775
AC 32.78 1 32.78 0.2397 0.6394
BC 180.23 1 180.23 1.32 0.2887
A? 1 168.34 1 1 168.34 8.54 0.0222
B? 420.36 1 420.36 3.08 0.1228
c? 834.45 1 834.45 6.1 0.0428
5k £ 957.15 7 136.74
K PR 757.24 3 252.41 5.05 0.0759 A
Hig £ 199.91 4 49.98
p i 5787.11 16
5 Curcumin loading rate/% ®
5 3
g 3 =
j=IY)
w 8 ﬁ i
o g ,
1= g 4 £
= 5 ™
S 5
2 ©
5 =
g
g
£
3 T T
2 50 55 60 “Once,,

R B 1 P e

Soy protein concentration/(mg/mlL)

(a) TR 15T k3 JE2 R0 268 B3R AR N T ek R 32 1) 5 T A D X 2 2 3 19 2
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Curcumin loading rate/%
x
?‘j 1
]
£ «
FE i =
R 3 W E
= £ 5
Tz 3
[=H __IE [&B)]
% 60
25 G )
bl 0 AT
&%f@@é 15 45 @@%@$
45 50 55 o U 1040 B a®
KL e P iy, iwdﬁ
Soy protein concentration/(mg/mL) ‘o, q Qﬁo
SN

(b)) R S22 1 J3 4 Yk B2 R pH K 8l 20 5 (1) 28 EL AR FH X 25 36 1 52 )

Curcumin loading rate/%

pH SRS &
pH-driven combinations

0.3

04 05
SRR N B

Curcumin addition concentration/(mg/mL)

0.6

Curcumin loading rate/%

(27 7755
ZIZLZLZZ7 &) <z S
R RR RS

G 7 77 TS LA

22777 777K
2L L7 7 7L TSI
2L R

(o) 22 W USRI 0T &t 34 2 1 pHL 9K ) 2173 1) 5 T 0 288 2803 Y 5 i
3 XEEORERE . ZEIXFMREREM pH BHASHEZERRHAERHEM

Fig.3 Effect of soy protein concentration, curcumin addition concentration and pH-driven combination

on curcumin loading rate

Br, 1T SPI-Cur 48K & &0 Al il & 1.2
B AR E A 50 mg/mlL, 228 R ST R
J£24 0.4 mg/mL, pH X3 2054 13.0 141 7.0,
2.3 SPI-Cur 44K BikL B &5 ¥ RAE

2.3.1 Kif® PDI sy aUtEd680R ¢ i dr K 4
7~ T SPI-Cur 40K JiUk 52 & 9 (1 °F- ¥ ki 4% PDI
FIE—F, TEDN K H I8 2 AA T, 7™ LK ST S5 6L
2R 1~1 000 nm {9 FIURLE SR 99 KORL 51200 4y 2%
BT A 137 T DB i K R DL RO A K
Yo (3G TS AR i RO B0 AH DG, ik
R /NT 500 nm, AT 5k 2 4 Bl A 3% 0 A S
Y AR RN, | SR AT SPT AP Bk AR Sy
(914+34.22) nm, £33 pH 9K sh Ab B | {75 5k

& 4 SPI.SPI-Cur B EHI 2 & 5 EIERH
g AL
Table 4 Mean particle size, polydispersity index
and {—potential of SPI, SPI-Cur

F ¥ 442 /dnm PDI { w45 /mV
SPI 914 +34.22*  0.753 £ 0.43* -33.97 £ 0.25*
SPI-Cur  211.7+6.58"  0.38+0.06" -38.4+0.4"

O« [/ =8 P b (amb) AR R R REAR A 522 5 P AR 22 5 1)
(P<0.05),

SR AR 2 (P<0.05) W /N R (211.746.58) nm,
% 7] BE S T R R A g (A2 BHPS, Xk — 45 R
5 Pan ZEPUE F pH 3K 3 il £5 8% & (40K BURL Y
éld:l:%—ﬁo
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PDI & F T3P R 3 W - 24 3 50 0  PDI
{ELAR A , T8 AR o 8 T HP AR A 43 A Y TR AP SPI
) PDI A (0.753+0.43) , K F 0.7 £/~ SPI fy ki 12
Iy A AEw 2, 1 SPI-Cur B PDI 4 (0.38+0.06) ,
/AINTF 0.4 FBHHAEOME R4 BRI, ¢
FL AV 2 20 KR T 2% 1T HL g (9 48 7R 4, — IR Uk, 43
T8 43 HORL T /N | Zeta HLA B4 XHE (1 % 67)
AR R R Y, SPL Y ¢ HL R (=33.97+
0.25) mV, il pH K33 8 Cur 5 ,SPI-Cur &
B YKL T B ¢ A (P<0.05) 28 Sl (=38.4+
0.4) mV,X—BEUEM T Cur 5 SPI & H 7 T4
454 . mULAT L KRR BN PDI AR Zeta LA HY
o Xof {42 1 g SPI-Cur 20K 2 &9 B A AFa e
P, 3 Y Hfar BT LB 1R R AR B, B T
HR e,

232 SNBSS HT AR BIEE T SPL A
SPI-Cur & G4 KR R TES, anl&l 4 R,
SPI S LI 1 BRRIE 25, 450 B b T 2 2R
g3 pH KA 22 5K 5 | SPI-Cur & 7 44K
KR S AL Rk, RHAE, X5
Yuan 55 PUE 8 o 5 70 il [ 41256 R 58 40K
KL AT pH K 2 40 B 22 8 5T i A5 R AR,
5 2h 25 06 (DLS ) i 2 04 47 42 A0 LL |, b7 42 A ik
AN AR, R B I 25 5 T RE R R T ROK A AR
a2 B R AR S 19 45 51, JF B DLS Az s 1
SR B SF- X5 AR A B R e T Ry R AR
233 FTIR 7p#r 2R SPI Ml SPI-Cur 44K
AW FTIR Sk & 5 i, i Cur 7F
3 500.63,1 610.48,1 502.47,1 271.02,1 163.01,
1 026.08,960.50 cm™ &b F L JLASFEAE W, H 3
L E) SPL I, 220 3R R ER 43 (14 R AR IR e 0 9 2%
TR O 2R T IR R 32 B RR ) X
FIEE R P EIE T SPI®, SR, SPL A1 Cur Y
Y HER A %) SPI-Cur—Mix (SPI: Cur=50: 1) i )6 3%
Hh, 2B F A ER S RRAE AT SR B R T 3] G SE PR 4
UE WY 22 8 R o o 61 40 F T OSPL AR E S )
XS5 R R N FOREER A AT P
T8 R IS 45 R — 3

2.3.4 XRD Zr#r  iid XRD 40 #r 3 # & fl SPI-
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Process Optimisation, Structural Characterisation and Stability Analysis of Soybean Isolate

Protein—curcumin Nanoparticle Preparation
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Abstract The application of curcumin in the food industry is limited due to its poor water dispersibility and instability.
To overcome this limitation, in this study, a pH-driven method was used to construct soybean isolate protein—curcumin
nanoparticles (SPI-Cur) using soybean isolate protein as the packaging material (SPI), and the loading rate was used as
the evaluation index, and the three major factors affecting the loading rate of soybean isolate protein—curcumin nanoparti-
cles (protein concentration, curcumin addition concentration, and pH-driven combinations) were respectively subjected to
one—factor experimental analysis and response surface condition optimization, the optimal preparation process for SPI-Cur
nanoparticles was determined to be: protein amount concentration of 50 mg/mL, curcumin addition mass concentration of
0.4 mg/mL, and pH-driven combination of pH value adjusted back from 13.0 to 7.0. By the optimal process obtained
SPI-Cur nanoparticles were evaluated in terms of the particle size, {—potential, PDI dispersibility index, appearance and
morphology, Fourier infrared spectroscopy (FTIR) and x-ray diffraction, it was concluded that curcumin was successfully
loaded into the SPI nanocomplexes and was captured in an amorphous form in the soybean isolate protein matrix. In ad-
dition, the stability analysis results concluded that SPI could effectively improve the thermal and gastrointestinal stability
of curcumin, and had a better protective effect on curcumin. This study provides an optimal process for the preparation
of SPI-Cur nanoparticles by pH-driven method and also shows that SPI can be used as a delivery matrix for hydrophobic
bioactives.

Keywords pH-driven; soybean isolate protein; curcumin; response surface methodology; stability



