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B DETEAMK (LSP) MIZRE (TS) MK, SRR BN S R & AZE (Dios),
Hl4& T —Fh LSP/TS B EM ARZHAFLIK (Dios-NE ), KA FTIR., SEM. 4HARLEE A FIR G B %
Dios-NE BT T RAE, it Wi N I %28 T m(LSP) : m(TS), /MM S EBE T/REFL (FRiFRhKE ) &34
JiEJI%) Dios-NE Rif2 052, FETF 1,1-ZoR5E-2- =S58k (DPPH ) B HEAT 2,2"- I (3- 4 FE A8 FF g me
w-6-ffiR) &tk (ABTS) FHET (ABTS') HMIEERRELY, #5517 Dios-NE MERIMUAAIGIE; il
THALSZEE, N T Dios-NE HIBRESZRMERER AW 0] ek, 45 %W, Dios-NE AN 5K m(LSP) :
m(TS)=3 : 20, JH/KEL 5 : 95, B 172.375 MPa, TEIZSA F %1 Dios-NE FL#ECk#%9(138.8+0.2) nm,
Dios i1 B A/ -5 E AR 2 Ht AFLIR L, HAE pH (2~11), NaCl ¥ ( 0~50 mmol/L ) AR (30~90 °C )
LIS TET S T AN R RIS Zeta HLAIAURASE . Dios-NE FU4 BRI LSP/TS fbb R4t A AL VE ] 242 T
TH:DPPH H LN ABTS™ [ f 338 R AE 1, BRIl 24 mg/L A9 Dios-NE X ABTS™H HIEAITERR RN 99%;
Dios-NE AJ LISEZE Dios 7 B B H R (PR RN 87% ), FTEMATR APl e AL SEERE (m) B, AR ] BB 57%.
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Preparation and properties of diosmetin-loaded nanoemulsions
coated with lotus seed protein peptides/tea saponin

LUO Han', FAN Wei', GUO Shiyin', TANG Zhonghai', ZHANG Na*"

(1. Hunan Engineering Technology Research Center for Rapeseed Oil Nutrition Health and Deep Development, School

of Food Science and Technology, Hunan Agricultural University, Changsha 410128, Hunan, China; 2. Key Laboratory
of Southern Xinjiang Special Agricultural Products Deep Processing Corps, College of Food Science and Engineering,
Tarim University, Alar 843300, Xinjiang, China )

Abstract: A lotus seed protein peptide (LSP)/tea saponin (TS) coated diosmetin (Dios) nanoemulsion
(Dios-NE) based on a natural emulsifier system formulated with LSP and TS was prepared by dispersing
and encapsulating the lipophilic active ingredient Dios in rapeseed oil, and characterized by FTIR, SEM,
nanoparticle size analyzer and polarizing microscopy. The effects of m(LSP) : m(TS), volume ratio of
dispersed phase to deionized water (oil-to-water ratio) and homogenization pressure on the particle size of
Dios-NE were investigated through response surface experiment. The in vitro antioxidant activity of
Dios-NE was evaluated using 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical and 2,2'-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid)diammonium salt (ABTS) cation radical scavenging assays, while
the gradient sustained-release performance and bioaccessibility of Dios-NE were assessed through
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simulated digestion experiments. The results indicated that, under the optimal preparation conditions of

mass ratio of m(LSP) : m(TS)=3 : 20, oil-to-water ratio 5 : 95, homogenization pressure 172.375 MPa,

Dios-NE showed a particle size of (138.8+0.2) nm, with Dios stably embedded within the emulsion core by

hydrophobic interactions and hydrogen bonding. Dios-NE maintained stable particle size and Zeta potential

across a wide range of conditions, including pH (2~11), NaCl concentration (0~50 mmol/L), and

temperature (30~90 °C). The controlled-release properties of Dios-NE and the synergistic antioxidant
effects of LSP/TS significantly enhanced the scavenging abilities for DPPH radical and ABTS" radical,
reaching 99% at a mass concentration of 24 mg/L. Dios-NE could delay the degradation of Dios in gastric

fluid (retention rate 87%) and achieve targeted release in intestinal fluid through micellization, with a

bioaccessibility of 57%.

Key words:. lotus peptide; tea saponin; rapeseed oil; diosmetin; composite emulsifiers; simulated digestion;

food chemicals
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f#f 1, LSP 5 TS & F 5% .

ASCHILL LSP A1 TS IR, 2 AF il 4 wiOm
£0.78 SR PETE PE L2 Dios, fil4¢—Fh LSP/TS fu7
Dios 2K FLIK ( Dios-NE ). i 3z W o T 32 46 % 2L i
#5554 XT Dios-NE R 52, T 1,1- 2R 3E-2-
—HHFERHE (DPPH ) H A 2,2-BRA R (3-2 3
HTFBEME K -6-fi iR) — 4 Fh BHESF (ABTS') A 3
TR SCE, RST Dios-NE MM AL I, @t
RS ALSE 1, P4 Dios-NE 46 B 28 B e Fl AR
Wil Bk o DASR AR ZLAR A AR 2R 108 40 K 2L 4%
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Type Il . J&HENGHIE, 3¢ Sigma-Aldrich 237,

Dios ( T 441 98% ), KET K& b#iA74
FRONHE]; LSP (44K 98% ), PH-LH AR AR
BAHBAFR; TS (B4 98% ), PH%RMIEA
YR A RN ffREL, AR, FOMIIRJE AL 275
J75 REREN . L-ZLRREN. SEAREL, AR, LigURMA
YR AR JRE . NaCl, FALH . iR A
B —IKAATETRE . WRERTR (R 36% ).
KA SEALES . NaOH, DPPH, AR, [ 248ERIfk#R
FNAEBRATF; 405, AR, 22 [E Thermo Fisher Scientific
3]s 2,2 R A3~ £ AR I e ok - 6t 172 ) — e
(ABTS), PUkgIMMEREZ ( L) R A WA
Oyl BERRZE vhER W ( PBS, 100 mmol/L, pH=7.4 ),
et L AR A BRA A

Kinexus pro I ig#% i A5 1Y . Zetasizer Nano ZS90
T4 A B L2 A, S [E Malvern /2] ; OLYMPUS
BX53M ot WG BE, HA OLYMPUS 24 #];
Phenom XL G2 %37 & ST A% L+ W5 ( SEM ),
1510 B K ZIEEMARL, 3EE Thermo Fisher
Scientific 2% ] ; IRprestige-1 F# B - AR e 21 Sl 1%
{ (FTIR) , H7 Shimadzu 2\ #); Nano 8080 %If#
SHRBHL, EERIAER AR A R Aglient 1100
I RO M {6354 ( HPLC ), 3% [ Aglient 23 7] ; IKA
T18 REn s AL, [ IKA 2] ; YMC C18 (4
(250 mmx46 mmx5 pm ), HA KYA HFEARAH
12 Hik

B, ¥ 150 mg LSP 5 1000 mg TS MAZEA
95 mL KEFKMGENS, WEHE, BAEA5
1£5); ¥ 3 mg Dios 5 5 mL SEAFMIE S THetrh,
FHRE S PR A2 2 T B4k 30 min, IR G355,
33| Dios MW ; SR, VR AFLFI A, U
Dios AT HAR , FE A A AR, IR G35,
JH s AT YIHLAE 14000 r/min FE§Y) 2 min, 793k
FLk . w5, MRS BEE—E S BRI,
¥Ii 5 ¢, 15%) Dios-NE., 25 FHFL# (NE) #l/E 5
Dios-NE FiEM[E, AU Dios.

1.3 g R M SE 5%

AR ¥ U L 1] Box-Behnken % 3t R B, DU
m(LSP) : m(TS) (A4). WKLk (B)., ¥EET (C)
N B, DFERAS (Y) HmpA e, #7=HER
KT B e TR BT AN S, PR B KT B R L
1.

1AL TS PR R ROK

Table 1 Factors and levels of response surface experiment
K- A B c
m(LSP) : m(TS) 7K Ft/(mL : mL) 3 JE J1/MPa
-1 1:4 4:96 103.425
0 1:5 8:92 137.900
1 1:6 12 : 88 172.375

1.4 SRS MHERENK

FTIR FfiF . 2% CRk[25]17 e ok, R
A KBr JEA 2, WEGERE 4000~400 cm™', 43HER
4em’, HRIKE 64 o WOMEEHRAE . R ARG
WM EE Dios-NE [ &5, R 50 f5i%%5
SEM FAE: FERmI4, (N0 KT (LED) B,
TAEH 20 pA, HFIEBE 5.0 kV,

GORARL M . S % SCwk[26] 7, K
7 LS S B A R | 24 HkdE 4 (PDIL) AN
Zeta HL, N T/ 2 EOERURON, £ 25 CF
WM EHT 28 F/K¥% Dios-NE #B 100 %5,
1 min JG#E1T Zeta HAINE, B FKITERA
1.33, HOGHK N 633 nm, EAFHFEN 1 min.

pH e tEm: Mk (WEN 0.1 mol/L)
5 NaOH ¥ (P 0.1 mol/L) P Ti{K R pH K
2~11, I 5E BEAS AL BERE S YR | Zeta HL(V AN
W45 #4) 5k % %8¢ Dios-NE 1 pH fa & Pk .

B FRCEENR . N Dios-NE AH R4 FLH)
AR EE Y NaCl % (0. 10, 50 1 100 mmol/L )
PR B AR & T BEROARE A, I A A A
(F-IIRERE | Zeta LA AT A 12K %%¢ Dios-NE
e A M o

PFEEMEMNIR . ¥ Dios-NE 7EA R (30,
40, 50, 60, 70, 80. 90 °C) FHI#A 1 h, W&
AR BRAE B SEYRL R . Zeta BRI ZE 4 -

fitfifa @ e . ¥ NE 5 Dios-NE 7E 4. 25
137 CHHIBAME TR 28 d, JE AL BEAE &
BRI | Zeta L BEFIIHOULES M ok % 2 HE A7 54
M
1.5 Dios-NE B &M 88 S1iK
1.5.1 DPPH A WA #FHkF

B, PEBETKAER, BeRAS [R5 ik
(0.018, 0.024. 0.036 fil 6 mg/L ) ) Dios-NE /K%
W, &H.

S CHR[27 7 R FEE B2, % DPPH H
i LR % . FREC 3.94 mg ) DPPH FElfA¥ A&, &
F 100 mL AFaFE s, A B FKEMIFESR,
BENHE R 1x10* mol/L ) DPPH /KA, #EGAR:
FECPRECPLA o 435 B 100 pL 2585 77K . Dios-NE
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JKIEW S DPPH /KT 96 FLBUR A, B TREHRY
FLARAE N R 5s, =i (25 °C) ¥ F 30 min,
AU K 2 D RE B AR O 2 R AE 517 nm 2RI
JeE . PGS (1) 3155 DPPH H i 3EERRE (% ).
1.52 ABST A Wi E

22 CHR[281 07 100 % ABTS™ H H13£( «<ABTS ")
THERF . FREL 0.0384 ¢ ) ABTS B3 KT 10 mL #ifh
A, MEEFKEERZE, HIKERN
7 mmol/L i) ABTS %, FRHL 0.1654 g id B FRHH T
250 mL Aaft, MEETFKESR, HRWESN
2.45 mmol/L WL HRENEW, %M. ¥ 10 mL 9
ABTS 5 10 mL iAW SR BRIR S, 7
WECANE 12~16 h, 193] ABTS™H HH2:A4 &
P e ABTS i 5 Wi JH PBS FiBe2y 40 45, i HAE
734 nm ZEAMOGEE R 0.70+£0.02, 15 F-ABTS TAE
W, HL20 pL BE4 5 200 uL AY-ABTS TAEW T 96
fLRHIRG, CEAERAA AT HEIR 10 s, =i
TWFE 8 min J5 R E B W AE 734 nm A0 1
SR, R (1) IHRE-ABTS THER R (% ).

i%ﬁ%%/%:(l—Ai_AfJxloo (1)
4,

A . 4, 4 Dios-NE /KW +DPPH /KW ( 5k
*ABTS  TAEW )45 J5 i G B 5 4, 24 Dios-NE
TR+ R B FKBIWOCRE s Ay 5B+ 7K+DPPH
KW (B-ABTS TAEW ) NG,
1.6 RSMERUE RIS
1.6.1 HBEm L%

S 2% SCHR[29] 7 I JE RS AR 0, A BLRLE
B (GIT) BAL, KA [FARFRY Dios-NE FISEHFF i/
KA (SERAFME LB FKIRS, HbEES
Dios-NE —Z ) DL R A MK AR ELEE (52 95) 43 5]
HEATBA S5

B, WA EIER (SSF), MIlE W ( SGF)
AR ( STF ), N T MER I ECH] : H5 1.594 g &
fE4h . 0.328 g iMR%E . 0.636 g MR 41 . 0.202 g
SALER . 0308 g — /K AFFERRE . 0.021 g JRERHN .
0.198 g JRE . 0.146 g L-FLERENK K INAF] 1 L 44l
KA BEFE 12 h, A5 o AT B ELH] < K5 2 g NaCl
JUAE] 1 LBk i b 2E M5, INA 7 mL #idh
BRI pH 2 1.2, &M, N T/NHRNMECH : 8
18.377 g Z/KEFAAES . 109.575 g & ALAR AR A
0.5 L Mgk, Ao RE, FH. YT
VIR RS, ¥4 5 mL Dios-NE 1 5 mL ¥/
HKIREY MIMAEA 15 mL 58 Tk 50 mL 3%
R ET 37 CRIEIRAS . XFF 1 ke,
P& A FE AR SSF (it ik 0.03 g¢/mL, 20 mL )

SWIHARG DRI 1 1IRA . [HWEN 1.0 f1
0.1 mol/L ) NaOH ¥t pH 8% 6.8 J5, ¥4 SSF
BT 37 CrytEiR#E I mAEa T (5%58 100 r/min,
10 min ), Xf T HAH, HHMEHEFEM (20 mL)
5 SGF( 20 mL IR, I W EE S 1.0 1 0.1 mol/L
) NaOH & #% pH HE 2.5, BT RAYE T
37 CHyfE IR G St (5% 100 r/min, 2 h),
XFT/NGEA, KB AH (30 mL ) 5 SIF (1.5
mL) IBE, MAMEEER (FiREENRN Se/L) JF,
{6 IV 2 1.0 F1 0.1 mol/L 1Y) NaOH ¥ pH 4
£ 6.0, SLRVE SIF A AR I s v (5 B vk
4.8 g/L), FHM A HERE SRS pH, H
JE I AMEE S 1.0 1 0.1 mol/L # NaOH iAW TE 2 h
PR HAERETE 7.0, dadid 5% SIF By Befd A 1) NaOH
PRFR, i ] pH-stat B2 770 2 /1N 1 Ak s A8 v g 17 7
FIR R, RIEN (2) IEIFEIE N RR ( FFA )
IR (% )s
BEICR | % =

VNaoH X Cnaon X M

Lpid 100 (2)
2xmyjpig

AP Vieon MFTH NaOH W AMAFL, L; cneon
N NaOH ¥R IE , mol/Ls My 9 5HF I BE IR
Fit, 877 g/mol; myipia NRAFHAE I, g (5 mL
Dios-NE 1576 0.25 mL 3247, Bl 0.23 g).

1.6.2  AEIMAT A Sk

TR ARAE A3 A F Zeta HLAEIR - o FF 40 K T B
A3 HTASCI 5 Y ] SF AR, 403 Dios-NE J5K . 11
LA N WA= T MR VAN 77N R R G op TR I A -
AL Zeta BUAL o SRR, A8 25 B AR AN [R)3H
1Ly BE ) Dios-NE s E¢ 100 1%,
1.6.3 Dios # 3% B A 47

OSSR AR B B RE AT IR e

(13.618¢g, 4 °C, 0.5h) LISKIRIRAIKHK . K5,

BIRA BRSO IR 19 RG, @S
10 min 330> (4446xg, 6 min) LI3EHL Dios, %4
AFER TR EL, IFAE R R BOL BRIEE T3
Wo H HPLC I Hr & 950 LG W, JEAR bR e
T 28y 7 g T AR AR BT Al SR Dios 19 5
Wl Ll Dios FiERE (mg/L ) AREALFR, &AL
A B hIbRERN R, AR E RN v =(919.72+
5.72)x+(53.16+32.80) , R>4 0.99988.

HPLC /M &40 . YMC C18 (4 ik R shi N
CNE CAHPLE A) /7K (KA B), WA 1.0 mL/min,
PEREER R 20 uL, HEHRM 35 °C. MRIER (3) HE
Dios HAER AT K (% )o

HE ] 2R ) 0 = Paicelle 100 (3)

Phnitial
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2 pricene HIRA LA Dios B K, mg/L;
Pinitial NI PIFE S H Dios YK, 30 mg/L.
1.7 HELE

Fi A S8 2 bk T 3 IREE R LG . SR SPSS
25.0 XEAE AT G AT, R DL bR 2
FoRn . W20 (ANOVA ) FIXBH £ 5 7E Fl G
PR B M ot o M, B E MK E R
P<0.05,

2 GR5FiTH

2.1 Wi Rz TE SR 45 SR 4 AT
K H Design expert 10 4% i 17 [A] S5 45 45
(% 2) #A7 WU, JFRRERLIEA T J7 22 0 Hr
3 —mi XA T R
Y=143.460-5.1604+0.025B+5.760C+4.4004 B—
0.6254C-1.500BC+2.8104°+3.5808°+4.860C*

( P<0.0001, R*=0.9729)

2 M SR A

Table 2 Results of response surface experiment

51 Am(LSP): m(TS) Bimk/,  CH¥m jzﬁj
(mL : mL) JEJJ/MPa #if&/nm
1 0 0 0 145.6
2 0 -1 -1 145.5
3 0 1 -1 148.2
4 0 1 1 155.3
5 0 0 0 141.9
6 1 1 0 149.3
7 -1 -1 0 159.2
8 -1 1 0 150.8
9 1 0 -1 140.1
10 0 0 0 143.3
11 1 -1 0 140.1
12 -1 0 1 163.4
13 0 0 0 145.5
14 0 1 151.8
15 0 0 0 141
16 -1 0 -1 149.2
17 0 -1 1 158.6

HESFERME 3 PR, iTLIEH, BA
P<0.01, 2435 P=0.8035>0.05, HI75 5| A48 A b
F, MORAMIIUAS W, 0 T AR 56 9 L P ) B 22
PN MEALIR 225k, B A R AR R
(CV) =1.18%, RIEPERE (Rig) = 0.9729,
A g 7 FDRE FEE )78 S 97.29%3K H B AE X,
AT Dios-NE A7 A2 nT FEAY PO 3@ a1l )5
R EM T, TR N R, PEBN, F
AR, UK LR A RO BB el
WA a4, 4 (m(LSP) : m(TS) ). C (5JJEES ).

AB S5 i o7 B EL AT W S 2 PR e, oAt R R AR E
VB XTI BAE B AN 8.3 . 3 AN E XS Dios-NE
RAE B R K/ NIFAR IR Ry . C>A>B,

®3 TESER

Table 3 Results of variance analysis

A5 A ¥hﬂE§3ﬂﬁﬁ Pl P
A 773.88 9 8599  27.92 0.0001 **
Am(LSP) : m(TS) 21321 1 21321 6923 <0.0001 **
BilKE/(mL : mL) 0.0050 1 0.0050 0.0016 0.9690 o
CHYJFiE//MPa  265.65 1 265.65 86.25 <0.0001 **
AB 7744 1 7744 2514 0.0015 **
AC 1.56 1 1.56  0.5073 0.4993 o
BC 900 1  9.00 292  0.1311 o
A? 3319 1 33.19 1078 0.0134 **
B? 54.04 1 5404 17.55 0.0041 **
c? 9935 1 9935 3226 0.0008 **
hk2E 21.56 7 3.08
AU 431 3 1.44 03329 0.8035 o©
AR 1725 4 431
BEIE e RE R AL 0.9729
U e e 7R AL 0.8795
CV/% 1.18

T 0 FORE TR B E( P<0.01 ); %" R F BE(P<0.05);
“o” FIREFALEE (P>0.05)

B 1 4% R A HAE X Dios-NE A% 1 i i
T =4k

YUK LA R —FIARE IR R . W Y L
AN 1 7L A B AR AL R RE S A F R TR AR .
214359 R R RO AR VB T e, FL AR A He A
A BUE SRR R R EEN R N 4
BRUERBEY , 54 PR 28 %0 g o7 1 19 58 BLA R B 2%
M 17 T 1] P S8 2 A TR AR AT LA sz ke % PR 25 B A A
FHBRSS . A5 m g IR L4, 22 AR &
F, RzZWARE . WNE 1 AaTIFEH, 4B M2 T AR
MM Em& b, WHHEE 4 (FLIRILH))
5 B (kI ) ZE s EAE A B2, 1 C (1
S ) SHABH R Z M BRI AR

3 3o AR Y [m] 05 7 AR B AR AT, AT A
Dios-NE My T 2 %8 m(LSP) : m(TS)=3 :
20, JHKEL 5 295, ¥R T) 172.375 MPa., fEILS%
47, Dios-NE Fif2 LIS FIAE A 139.91 nm. K
T IS UE A N SR AT S AT B, DT
AT T RAESC Y . Dios-NE RiAR I & H
(138.8+0.2) nm, PDI Jy 0.147+0.02, TN 50 &
{H—EEH 99.2% ()5 LkthRE M4 FH I 4% 14
B ) PRI Y250 (H 5 18] 9 )5 2 A9 B E 42200 .
A AT I, #) ] Box-Behnken 325615 312 37 44 i i
il AR T AR 4 Mo T Dios-NE il 5 125
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G-0.5
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A: AAFIRE L

-1.0
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A: FALFIEE L

: BBES1/MPa

(]
S
n

]

.5

-1.0

0.5 1.0 -0.5 1.0

0 0
B: JHIKE

a—AC ZZHAEH; b—4B XX HAEH; —BC X HAEH
Bl 1 2R ZAHEAEFX Dios-NE BiAZ 5 i

Fig. 1 Influence of factor interaction on particle size of Dios-NE

22 RIEERDWH
2.2.1 FTIR

%12 3 TS. LSP. Dios-NE. Dios. ZFFHIFINE ()
FTIR %],

NE 2714
3448 282
829 776
1600

B3Rl 2714 1364 776
- 1596 1362
Dios 3396 2854

Dios-NE 1617 130
3452 2833 774
1629 {1364

LSP sy

1592 1360
3360 2831 2718
TS 608 1364 772

4000 35|00 3(|)00 25|00 2600 15IOO 1(|)00 560
PeE/em™
E 2 TS.LSP, Dios-NE, Dios, ZAFlIANIZS FLUE Y FTIR
T
Fig. 2 FTIR spectra of TS, LSP, Dios-NE, Dios, rapeseed
oil and blank emulsion

2835 2716

Dios-NE, NE. 3&fiili. TS #1 LSP [ FTIR %
4 7E 3050~2800 cm ' 4b H B FF 3 1310 FF 366 A i 4
PR, 055 B/ NHE ST b S FF Il >TS>Dios-NE>
NE>LSP, HPET Dios #hH A 5 RS 1E
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Fig. 4 Variations in average particle size and PDI (a), Zeta potential (b) and particle size distribution (c) of Dios-NE over
storage time under 4 °C storage conditions; Polarized light microscopy images of Dios-NE stored for 1 (d), 7 (e), 14
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Fig. 5 Variations in average particle size and PDI (a), Zeta potential (b) and particle size distribution (c) of NE over storage time
under 4 °C storage conditions; Polarized light microscopy images of NE stored for 1 (d), 7 (e), 14 (f), 21 (g) and 28 (h) d
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Fig. 6 Variations in average particle size and PDI (a), Zeta potential (b) and particle size distribution (¢) of Dios-NE over

storage time under 25 °C storage conditions; Polarized light microscopy images of Dios-NE stored for 1 (d), 7 (e), 14
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Fig. 8 Variations in average particle size and PDI (a), Zeta potential (b) and particle size distribution (c¢) of Dios-NE over

storage time under 37 °C storage conditions; Polarized light microscopy images of Dios-NE stored for 1 (d), 7 (e), 14
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Fig. 9 Variations in average particle size and PDI (a), Zeta potential (b) and particle size distribution (c) of NE over storage time
under 37 °C storage conditions; Polarized light microscopy images of NE stored for 1 (d), 7 (e), 14 (f), 21 (g) and 28 (h) d

LR 1 A Ak Y 2 S B A R A i
W LRERE, s, FEICRARIKRE
Sy B FL . BRBE . BRI LR E AL E AR
FEGLT ) Zeta B4 40 K FLIRTRH 22 180 #5717 19
Ly, A E>30 BN AL RS m e
YRR —Fhbr &3P LA B RCR B 28 1k AT LSz ik
YR FLR TR E . fEf AT, AWM ARFENE
AT DL 2o S b S B IRER

MK 4 F1E 5 ATLIAEH, 4 °CHF, Dios-NE
(El 4) FINE (E 5) 1 4 4805 (FLIBCOEYIRAE
PDI. Zeta {7, Rif2srAii ) YW RK KA, EIAL
IR R M

MW 6 FIE 7 ATLLE H, 25 °CHf, Dios-NE
(Kl 6a) I NE (& 7a) W ¥k 5 PDI 4 %I 7E
514 F0 21 d R B A, ZEHA — e B
%, R R SO 2R F0IR A S sl S5k, M

AR, AR AR R R KL (AN k-2 A
P28 ) FE M 5 T2 BUR 38 R K A AX LI B R
POE ORIR B R AT RIS, = T ae M4 i i o ( an
1y R it /K B B ) S B AR = (kR S
BT, BEF) REP SLE A bR SRR
B (iR, MARSE ) FEGE RS SE .
B /K FE A R, T (s R DA T A e R A
L T P AR, 55 FL IR RS E MEMY), Dios-NE (&
6b) 1 NE (& 7b) Zeta Ha {0 Y268 X BEAid 77 st ]
PG IR BT G NS, X rTRe2ERE N,
B ARG B0 e AR T R e i AR T FL W B
5e, ®m T R A MFLHER A . Dios-NE (& 6¢)
I NE (B 7c) WPRLAR 51 Bl 2 Aids A7 B [R] 9 35 )
LB R /INVRLAR B [ UG AR AL Y R B Rt B
Kl (I 6d~h FIE 7d~h) H (% i BEAE A7 ] Y 38
e b 2 4 HLA/NEBAR A, Bl TS BR8N



* 1130

M 4m 4 T FINE CHEMICALS

543 %

MK 8 FIE 9 A] LLFE i, Dios-NE 7E 37 °CH%fF
AT, SEEPRIAR S PDI BEAEAF I ] 48 K 44 5L 5 T
= JE BRI BT AR R, T NE 2 TR B
TR S, A FRRRAE, X ETER
R R EE AR, FLIA FR oA R Y s
S, SR HE R RO A Ay . R,
Dios-NE Fll NE 7£ 37 °CAfife o5 28 d /¥l 1
NEML
24 RBEMST

10 & Dios-NE 7EA[AEE T 092U~ 2k
2. PDI. Zeta HAA . KiAL/ A0 FIELT 28 d B0
L5 AR

PERFLBE— DRI IEARRE R G, HIZRGTE
TN AR R P 2 SR ] A R A B

ME 10 FTLAF Y, fEAFiR B 30, 70, 80 °C

W, FLBCFRAR . PDI SRR AR O BEIAR ;M
£ 40, 50, 60, 90 °C'F, FLF¥kifts PDI A
—ERIG R, RAR M A S . XN, 90 °C
IERAFA SRR BUETE, SECR WS A ARt
O B e T T P AR e P 121 B A BB 1 B4
AR EE T AL HERY) Dios-NE 1 i 't i i 1] v 45 9%
n] RIS E) Dios-NE (R #/N B2 oAl o 12
P, B3 BT RG EL AT AR DO s B R LA, R
AL AT 22 T A A AR X R A R R R
Dios-NE 75 JIr I it & " #7 £ 45 R Xk B A1 1) - 249 4k
o, XRVILEEHT SRR, REMS s i H A
SIHAREAR T, AT RS/ N AL Dios-NE
TE 30~90 “CHALIRS , fi 6 T WBE T R340 /N
%), Zeta AN HIRZ>30 mV, RINKR H A&
FiAaE B AR LA

250 ——104 b/ /°C 12
a = TR AL " —
103 30 40 50 60 70 80 90 0l |
£200 f I\ PDI_s 0 S .
£ b s 10.2 il EY
fisor d d 4 Hoa =
& =4 6
100 10 L1
B {-0.1 r
01 {-02 21§
0 0 i b
30 40 50 60 70 80 90 0 100 200 300 400 500 8000
Bife/nm

WREEC

B 10 f57F 28 d 54 T, Dios-NE HJSEHpRi42 1 PDI (a ). Zeta HL{i (b) IR0 (¢ ) Bl A7 IR

)42 4k ; Dios-NE

LEARFIREE (30, 40, 50, 60, 70, 80 F190 °C) BYfmICEIMEEE (d~j)

Fig. 10 Variations in average particle size and PDI (a), Zeta potential (b) and particle size distribution (c) of Dios-NE over
storage time under 28-day storage conditions; Polarizing microscope images of Dios-NE at different temperatures

(30, 40, 50, 60, 70, 80,90 °C) (d~j)
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Fig. 12 Variations in average particle size and PDI (a), Zeta potential (b) and particle size distribution (c) of Dios-NE with
respect to NaCl concentration; Polarizing microscope images of Dios-NE at different NaCl concentrations (0, 10, 50,

100 mmol/L) (d~g)
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