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WE ORFPHEA—FLLASAEDERGHY S B LY, @R Y RAC R H A5 R T AR T TR Fo ik & 3 B AT AR
W AT (NAFLD), & dn, @ 3 P EfERE TR, v R AW A A FAK AR T L1 R oh 2, ABF KT 5 2B R X RN AR
T kB G EF R LR R A EREH 1.1 ug/ml, 524 58 nm, & - ¥ 84 8 25 F 4 21.2%, kI H KR ¢
BAR G F BR A & G B K AR, 2 ARSI AL 120 min & @ R F BRI R 61%, AR SD K AR M Z A A A E, 0GR
BB B R A (Co) AT 3.2 4, B BT W X T B AR (AUCousy) 32 F 3.6 45, 4631 & 4 F) A JE (Fabs) 42 & 3.8 15, #3&
NAFLD A B R EF ARG F B EA BN R, BIiEXL s NAFLD 69 TR R AN , oL FHEAREHK O
& NAFLD ) ReG R Is R & A0 @ FBERAK 1.1 45, i F o 5 35 47 AR F B8 = 85 (TG) A= % & 5 W it (NE-
FA) T IE 20 R A A i 7= 4 A =B (MDA ) An 28 AL B AL B (SOD) 3 B 5 AR, L QA BB A R B 0325 0 B 3L 7
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AE kS % B 5 F (Nonalcoholic fatty liver
disease, NAFLD) J& — i JC id & 1R 8 52 /Y FF 52 5 40
JH 1 5 I B RN AR M B BREE A A, B AR
NEFEREA 5 B A WS 7 0N B 20y 18 2k
Sty FERK 6 A& 8 [ K, NAFLD J& fic 32 22 (1) 12 PR i
Wi, K2 38 20%~30% 5 16 T [ 18 T v &
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MEVE TR, S B AW A TR A, BOR HL AR T &
PN N E NI SRS T BRI Sa 7/ E b AN
L3N YN P N e R RS Sy D)
P = H AW R 2T USRI (Lysozme , Lys ) J&—
KITZAET AR BAYIRE iR FIRenE
FIlE, MEETE e B il s W i A R A9
A VER 2 BRI, 5 T Wi, 28 BIE H /DN,
et R AN K BRI, A5 X 2 U A Al 4
KORGS5 38 30 22 P I, Ji sy 23 P AR K
VES YR T T I A B RN AR R AR SR AR SN R A
RUFN SD KB\ C5TBL/6) /N FRE AU BIF 5% 1 2 5 it
115 1 18 A R E Pk R AR W) AR TR DL R X R T
K VR 0 i TR
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¥ T i (Lysozme , Lys ) | 32 79 Bt 4% 2 19t 1
% i (Glutamine transaminase) . . FF 3LV JE
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VAN QRN N AT R RL A 3TN T
# %M, 9 [ Sigma 2 7 ;Bacillus licheniformis
proteinase (BLP) & F /K fi# fiff , £+ 2% Novozymes 2
A];SD KL C57BL/6J /NERL, bt 4 id R A8 23 ]
60% = I8 17 8l , Research Diet 22w 3 H il = g il &
B & B A B R K R e i
R & e MR 0 R ) & R R H
BEGH B A dr el 1 8 A s E 255 A

1.2 4=%

Spectra Max M5 £ YjgeHr 1Y , 52 E Molec-
ular Devices 2 7] ; Nano—ZS $i 5L, [ /R 3L
{828 7] JEM=-1400 3% 5 H F 5 540 5% (Transmis-
sion Electron Microscope, TEM), H KRHSLAF
LC—20AT & AH & 1% 4% (High Performance Liquid
Chromatography , HPLC) , H 4% % 2 23 w) ;5500Q J5
WY (Mass spectrometry,MS) , 3£[E AB SCIEX
23 ) B, 21 ROCHE 23,

1.3 AEEYKBH G &R R
131 ¥ T A0 K UK T

1) 4 TR 0 K UK 1 45 < 25 mg ¥ TR VY T
40 mL. PBS ZZ o{rif IR A1 )5 A 10 wL. BLP i, £
50 CoK i 30 min AT 45 ¥ T B 44 K BURL 7
(Lys) o TREHRE 205, A 300 WL FZE P B
(5 mg/mL) T 4 Cil W& 5 B n] 75 21 40 1
(43 25 R B 0 K TR (Lys—Res) .

2) A a I e A I ST R U TR 4 OR R
(TG-Lys) il % ¥+ 0.75 mg 4 75 & Bt iz 57 1t
A 5 mL 3 mg/mL ¥ B 20 K URL I WP TR
%] 10 min, IREER T 37 C/KE 120 min, B0 )5
sk LI, mUUEE O AGE & B 4K IR 5 B0
R 2 A A ot i e il

3) A HE A WA S UK VA T I AN oK JBURL
(TG-Lys—Res) il 5 : 55 Lys—Res il £ J5 ik A0 [A]
W5 45 119 40 mL B9 TG-Lys B 5 300 L 32
PRGSO T, R RS R LA
Mr.

1.3.2 W EEGAK PR B I SR EE &%
Mabrouk Z5®I1) J5 iE R VEE 2, 49 i i 1] PBS 1%
HE — 7 B2 0 B A R K B VR R 1.0 mg/mL 11
JE & £1/DMSO # WAV AW, 9 Al
AW R 2x107 mg/mL (6x107 mol/L) , T

HIRA#IER 30 min, £ 0.22 um FEERER L 0
b R 5 G AR A 565 BE (A.,=557
nm, A.=601 nm); B H A5 %58 B AH X 285 AR k1
T e A U BUPE I
1.3.3 %5 B it 40 K JB0RE 9 K742 zeta HOL D B B2 1
RAE - A BECH 1 mg/mL B9 Lys Lys—Res TG -
Lys TG-Lys—Res i1, 7EHOG&ME T, ¥4
FRE S 43 500 BT 00 L e 2 2R SR AR ASC433)
TERE S AURLAR AN zeta BLAL, IR R 25 °C,F
rE B A 120 s, BEASFE AL 6 UK,
1.3.4 ¥ R FEOKR BURLIIE SR AE B 10 pl 1)
FE S INAEAR X EE 90 s Ja , US40 25 WA
M 10 pL B 4K ,30 s JE W KWk, A 10
WL B 3% R SUE S kL, 60 s Ji FH W 254, R
FH TEM X E & v %5 0 40 K J0URL 20 A B R 2 F
FuLEEe,
1.4 AFEAEEHNNE
1.4.1 FEGHETAEEE 2% Das 4509 7 AR &
M3 mg T REMIAE T 6 mL A E KRR (K
T B0 2% ) 19 PBS/H B2 (IR BRLLE 12 1) W, 8
7 30min 5T 4 CWH 24 h, ¥57E 3 500 r/min
ZAF R L 15 min, HUEIEW, 28 0.22 pm i 8
g LI
142 @350 I RS i = RO £
TEALCIEM A3 A C18 A (HSS T3, 100 mmx
2.1 mm, £ E AB SCIEX AH]) R HELIK (A)F
HOBE (B) R Y BV, 9 3 K 1.0 mL/min , # &
25 °C, M E WK K 306 nm, FEEEE K 10 wL, HRIE
PRt et 3 A i e, BRI A O TR
TE 175 TR il 290 K SO Hh Y 28 2

2y (%) = my/M, x 100

o my R R R T B 25 B me s M R i
BRI BT, mg
1.5 AFE YK BUR R A MR R M RO L
151 ATH BEMEH Z%EEE5FIN
T AR B, N T H W K 1.00 g B8 F A T
80 mL Tris—HC1 # ¥ , HH HC1 J75 pH {H R 1.2 )5
FEARE 100 mL, A TR FrEL 0.68 ¢ Bz & —
BAET 50 mL KA, FHO.4 mol/L & 8 Ak A v i A
pH % 6.8, JIA 1.00 g BREFIR ), E&HZE 100
ml,



F24% H ol )

B ol K Bk i 3% G P BE B AR B A4S RS B AT 119

1.5.2 V5 TR B 40 K ABORLAE B M b i 2 R R
% BCE 1 mg/mL HEE P RERRE S, )
INANTE v foff 7 2 e fe 26 o o Wk B K
WA 1,5,10,20,30,40,50,60,70,80,90,100 wg/
mL [ A2 P R RO D e L3 i AR I A
P28 R B ARE 2R L B 30 myg 4 1 B A
T2 (1) 75 DAL B A KR O R T T 3 mL A TLH
Wb, BF/ANEOE T IEH 3500 u EATASE T,
FE TEA 10mL A T B BEMKELE T, o
WIFE 15,30,45,60 min B WA KBS 04 I B 300
pL BT, R BT A SR N T B iR, AR
T 350 1 2 T ) R TR )
1.6 BEAENEYFAENE

S 22T VAR T AR B M, SD R R
AL, H O L A A 38 1 1 B I (3 oAy
ZHANE S 4 L 20 mg/kg 7 EE L HEE 5 BITE
0.5,1,2,4,8,12,24,48 h K1l 200 pL; B i FF i
B 2 h J57E 3000 r/min &> 15 min $RAGI0L55 , &
250 L I35 0 100 wL & B - F % B | iR i T
37 CiE R, WAR €0 1% vk R D o v
B v B, AR 20O B A e A i R B
(FAbs) .

7 Xf A= W R (% )=AUC & /(V xxC)x100

K AUC oo B 7 B S kS i ) [ Y
25T 2R T AR, me/mL-min; Vi b 22 P BEVE B
YRR T mL; C hy 22 P B o7 MR B mg/m L.
1.7 BIEFEMNAZEAEX NAFLD /NRA 0

W 60 H At 7 JA WS C57BL/6) /)N BRUid i
PEIRFR 1 RS BEALAY D 4 41, 43 00 S X HR4L A
R BB AL, (R R B AL, X R AL
T e A R, LAY A LR R M 6 S A% v B R
A ST NAFLD /) BRBERIUS6 - £ NAFLD A5 7 4
ARG, N LR A B DA e A B
FUEE 200 mg/ (kg - d) A 5 2 43 501 HE i, 0 B2 S A
T ZH 4 45 T A A B K T W ) A 45 20/ B
B H 45 7 HE ) o 0 RO AT PR, R IR
P90 6 JE S, /0y BRUHIR 3K B0 3R A% il v A A, /1N B
FUUME R SRR B8 S, TS ) O B BB IO o &, A=
BRER K MR A, B — R R =z — &
T W b e SR A 5 2 —
AT 50 mg Ji A 1 mL RAPT 24 i % A 8 Jim B

VWA R
1.7.10 /NG AR 26 B E B il e X
/N BRUPR B 38 28 /N Bl A B 43 3 BT AR 31/ BRA
B ) IR I A R R
1.7.2 IM¥E ZFEA AL braiill - SR A ELISA ¥
I I P I =R (TG) L A IE & B (TC) AR %
FERE#E A (LDL-C) = % FEig #2111 (HDL-C) \ K&
ZR L G (ALT) (N 2 R % 2 (AST) S ) % 4
(GLU) 1Y 7 & 5 ¥ 21 5 KW LA 3 500 v/min 7E
4 °CE 0> 10 min, BB, W0 JEBE A H Ih = e
(TG) J7 25 G Wi R (NEFA) .75 ¥ (MDA) | # %
L AL (SOD) 1 7 i
1.7.3 HAHZUESFMEE H 4% P A8
VI 2 /N B I HLZY 8 A S G 38 ) I FH il
Uyt SR FH P I OB UL 5% T 4 2 i Iy A8
FERE
1.7.4 BHZERMIURE KRBT ESH Rk KT
e VR o, A AR . NRAE S S hRTE
O min B VBT B2 BT 3000 a9 5 M s 3 55 209% 71 %6 4 %5
W, THSIE 15,30,60,90,120,180 min 53 % Hr
JRE L 0 5 i T A5 ot A LA 22 i il £, O F Bl
B2 N A, BRE RIS h R R
S0t 00 af W R R T S R 2R I 4K 0.5 Ulkg
R E TR A R, TS E 15,30,60,90, 120,
180 min 4351 W J2 BRUIAL , 000 4 F 5] 57, ot W50 LA 225 il
2, I E 5 b 2T T R
1.8 Sito#n

K SPSS 25.0 A i A7 B 48 1 43 i R AR
KMEI AT, 22 S PER 55 R JH Tukey HSD 5, P<0.05
i FE V2 % . KR GraphPad Prism6 Origin
2022 Microsoft Excel 435 H T #r 2 A .

2 HR5TE
2.1 R EEEG K BRI 57 SRR

Il 5 Jis¢ A ¢ & (ceritical micelle concentration
CMC) 98 7 W FURL I 4 R St 1 I o Bsf ) ¥k
JE o FRATR DRI GE T 175 v T 20 oK UKL
1 CMC, J& &' £15¢ ' 58 JE 55 175 BT Tl 5T 2 ¥R 32 )
BAMICR IR 150 W K ORL Y CMC
1.1 pg/mL (K 1), H CMC HIKF B-FEHH a-
FL AR P K I 1A A 1 4 0K Je B0 43
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Fig.1

Critical micelle concentration

of lysozyme micelles

WY 5 T il 11 4 2 T B SR BT i ) R 1 VR
%, BERELE BRI T A P A R RO 25 H Y
SR AT YL,

22 AEABHEFAEARRROULERESSH
U

A ) 0 VS TR TR A K R ) R AR A3 AT zeta

B2

AL T T A K FL A3 A AT RAE , 28 B A T2 L ¥
PRI Tt 20 K JBURE (Lys ) “F- 340042 24 36 nm, & A 53 A1
157 (] 2a) ,zeta .07 H+5.8 mV  (E 2e), 5 ZHi
1 A 23 SR A — B A ok Y A — )
ZAETE T2 ALY AU DR N (Bt L % RS 1
FE % A 1k 2 11 B) /04 1% Tk 25 2 7% S 7 T & A 3Ry
WK, 0 R A AR E PR R K R BE g
SR A R W e A il A AL R A R SS R OE B
F 5 B T 20 K S8R (TG—Lys) 34424 44 nm
(K 2b) ,zeta AL H+4.6 mV (F 2e) ; AL HE HZE
Tt 1 5 BRI T 49 K KL (Lys—Res ) - 227 07 728 35 K 3]
52 nm, /A5 (K 2¢) , zeta HL H+5.4 mV (A
2e),5 Lys WIHLA 22 55/ (P>0.05) , Ui B FH 22 P
it e R T il 20 K OB A 3 TR BARAE HY 5 f 3
P 22 7 B 11 52 B T il 490 K JBURE (TG —Lys—Res )1
PPRLARIE K 3] 58 nm (& 2d) ,zeta HL L H+3.9 mV
(Kl 2e),

Zeta HLA
Zeta potential/mV
~
»

Lys TG-Lys Lys-Res TG-Lys-Res
AN TFIRE i
Samples
(e)

BEBAKTA (Lys,a) AEBERERBEELIRNOBEBNKRBAL(TG-Lys,b) SEBHEHEN

BE B KT (Lys—Res,c) . BIEBRE AN R S8 X B A B BN K B (TG-Lys-Res,d)#
EHBEERSMAESH UK 4 FEAR zeta B (e)
Fig.2 The TEM images and size distribution of lysozyme (Lys) micelles (a),glutamine transaminase (TG)-hydrolyzed

Lys micelles (b), resveratrol loaded Lys micelles (¢) and resveratrol loaded TG-Lys micelles (d) and zeta potential

of these micelles (e)

23 MAKKRFBLHEMERM
K H HPLC 325 0 22 7 T il 40 oK J0okr N 3 22

Pt (1) 5 i, S5 R0 HPLC M 5E J7 vk 57 R4S, b
HEM A& Lt R R (& 3a),Lys—Res il TG-
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Lys—Res PIFP A N 1222 B2 482 %253 00 R 14.5%
1 21.2%, VW1 28 4% 2 I e i A g A2 B A AL ) 1
VA5 TRl 2 K AORE R AR TR B2 T g 4 PR
i IR Ko Lys Al TG-Lys ¥ 2 8 B B L

9000000 0
400 | roseas| ¥ =76297x - 69509 =
oo R2=0.9993 o~
M:o /’
" ?E 300 @
o
=
e
o> £ 200
iz &
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=
100
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{4 54 B ]
Retention time/min

(a)

WA ; Lys—Res Ml TG-Lys—Res & FL {415 B 1A
(1l 3b) , 15 3 5 TR il 1t D10 T B A 20 K e R e P
g, WA A ) 3L R B UK 24 0 1 2k 24 A4 L
PR ILAE AR A WS R A Y )

Lys-Res TG-Lys-Res

(b)

B3 BHEHEEENEAEAENAIZERMEME (a)MAREBEHRTANEBRTRE (D)
Fig.3 The HPLC chromatography of resveratrol and standard curve (a)

and the re—solubility of lysozyme micelles (b)

2.4 BREEAKBNES.FRPHREEMNE
HE R

KRS E A AL 5 Lys—Res #l TG-Lys—
Res PIFP B AATE B 19 W b A E 1k B Ly B 1 2 7
B BRI . RSB IW Lys—Res 16 H W %
KA AL W Ak 60 min S5 A5 B2 R RE L
BN 62% (K 4a) ;1T 28 45 54 Ik e e 2 g S R I
i) TG-Lys—Res 7ERAU B W oK il sl AR08 oK il
FREERAIG, 28 60 min B I AL IS 122 B 11 R A%
I ~28% (&l 4c) , T K 25 %056 B V4 T Tl 400 oK
L 25 1 HE s B BEHE A IE . Wb AR R AR
P B8 A 1l R IR Tl 55 1 22 AR 1 K i i TR A
REBE AWK, P Lys—Res #l TG-Lys—
Res WA 280 44 76 A5 400 17 W v 389 e A= 7K i I A 20

& 80
S
@ £
@ =
g_‘ 40
g
%“é 20
IS
9 e o A .
0 15 30 45 60
AL [a]

Digestion time/min

(a)Lys—Res in stomach

min J& 22 PR RS IR 53 00 R 67% 1 61% , —
H XA E (K 4b Ad), D6 245 R i R
it A1 AL 52 16 I B9 TG-Lys—Res #AARTH 52 B Wi 1L,
i 1 AR e PR, AT L LA K R IR 0K 1 2
P 5 B P b A 3 2 0N i 1 e R

h ik — R 5T TG-Lys—Res 16 B B i 1k it
FR IR A28 1k, R F TEM W< HAE B i1k 0,
30,60 min f5 B o R 2B W WIH 1 ) 3% 3 4
KIORL S BRAR , 20 A1 ¥ 2] (18] de (4h) s 2 B WH AL
J& TG-Lys—Res JEAE AT A & BORDRLAR 22 4k
BN, REERENRS (B A 4g); TSR,
TG-Lys—Res KL Wi /)N, #4870 UKL & A= 1 B
(Pl 4i 4, d B 40 K B0RE 76 3R 26 1 R L 320 347
(3 ENAEISE FR) I SUSUTE =) 8

o]
(=]

(=)
(=}

17138 7 R %
Release percentage/%
SRS
S (=]

(=]

15 30 45 60
TH AL i)

Digestion time/min

(=1

(b)Lys—Res in intestinal



122 HoE A R 2024 4E 55 6 31
< 80 & 80
g %’ 60 g g" 60
i £ e £
o £ 40 m £ 40
L 3 // L Q.
& 8 20 % 2 20
a8 o8
2 o . . . s 2 ) ) ) )
0 15 30 45 60 0 30 60 9 120
T AL ] TH AL ]

Digestion time/min
(¢)TG-Lys—Res in stomach
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I
B

(h)TG-Lys—Res £ 0 min ~ (i)TG-Lys—Res £ 30 min  (j)TG-Lys—Res % 60 min

4 Lys-Res #1 TG-Lys—-Res £ B 78 /K fE % (a—d ) FA TG-Lys—Res ) TEM FEEEZT K (e—j)

Fig.4

The hydrolysis percent of Lys—Res and TG-Lys—Res in gastric and intestinal digestion (a—d)

and the TEM images of TG-Lys—Res during the digestion (e-j)

25 WHBEEAEMNNKBHAZHYKEEY
MAX

TEHE TG-Lys—Res 1A 122 45 BE A 200K (£ 3
) IS AR E R (TR ) WEE SD R
B, 005 A Ti) s i) R BRI V7 P A B PR &
BN S s, 4525 1 h J5 s o A 22 Bk
TR F (R, Bl 5 v B 20 0 T B, A AN B A 1Y
Il 25 BT W FE VA (Ch) 573124 39.9 ng/mlL
12.4 ng/mL, Z50F AT (AUCousn) 2390104
218.6 ng/mL il 60.8 ng/mlL, #& %} /& ¥ F) H B
(FAbs) 43318 3% F1 0.8% , 25 3 A F5 45 Y
I8 2 U P A R T P e A 1 S TR ) VS T T
YR AT AT A 0 e AR I A g R R AR
FIHZ
26 REEREHMEIEAZEAEHNX NAFLD
INR BT FE R
2.6.1 /NERARBTR AR R KN A e

40
E —— sl
g = 30t —— 4l
2
X =
& Eooor
a8
w5
a \\
3
==}
(A A : : ; ,
0 10 20 30 40 50
S B ]
Time/h

B 5 BEABEZHRE-IE &k E
Fig.5 The curve of resveratrol concentration—time

in serum after oral administration

P GRDEME 2 NAFLD /)y BURS 7Y A58 70 2 S 249 4 Joi o
K 31.87 g, FFEJR R 1.36 ¢, (K5 %R 22.36%,
AT IER /N, BRLL 3 S hsh B & Tt
1 (P<0.01) , % B NAFLD 5 R g Th e 57, 55 Al



524 % 456 pr-d

B B R Bk 1 3R G 3L P BRI & AR B AR P IS B AT 123

ZHAR LL i 5 A/ U BT A AR 3.8% , JFFJIE I
FEAR 19.9% , IR R FEAR 18.7% (P<0.05) ; 1 28 ¥
PRI E S Y 1 B A S (3R ) D B
Jr AR 1119, FFIE T B BRAIK 31.6% , 14 IR R %

ik 38.9% (P<0.01), Fb 7 25 241 i B AR R 49 il 42
29,059, 1.1 £%, Ui 5 B 3 I AR
% T A5 b WAL T A, 98 % NAFLD /) B 5 &
ij][]o

x1 SHMRWERE FERE
Table 1 The body weight and live weight of mice model

R Eg BT B R E g B %1%
#9840 25.83 +2.02 0.87 = 0.04 8.18+0.76
BEA A 31.87 + 1.27% 1.36 + 0.15% 2236+ 0.70%
4 % 30.67 + 1.15% 1.09 + 0.12% 18.17 + 1.57%
bymm 28.33 + 1.586* 0.93 = 0.05%* 13.66 + 0.89%

T 50 HRZH L85, #P<0.01,%P<0.05 5 5 I 20 AH L 8¢, #+P<0.01, #P<0.05

2,62 IMiEETENE  TE LR AR B8 A 42
W AT AR (B 5 FE B . NAFLD #5841 /8 B3 v 4
TiUHE B IV S B B (TC) L il v B H i = e
(TG) . = %5 B fig 2 110 [ /2 (HDL-C) IR %% B B
IR B (LDL-C) i 25 5 T % B 4H (P<0.05, 3=
2), I NAFLD /MR I s IR I AE . 2R
B FZE R TS, /N I H TC TG (HDL-
C.LDL-C .GLU 4 & 2 FE{% (P<0.05) ; & A3 J5 1)
28 i i 5 , TC TG . HDL-C \LDL-C .GLU &y
ARG A 8 43 1) 4R 5 24.4% ,40.3% ,65.1% ,8%
47.3% , Ut BB L 4 112 7 AT LS A A i
AMUARI R HEDIRL

JHF U v ) B it 2 0 4 K 4% S TR e I

(AST) FIIN R e U Bl (AT, 3 1 ol I S Al 7
R AN 19 T 48 B 453 473 4 19 0 T o 2 0 A I Y 70
ARG, T B % 20 i W3, K,
Y A 2 Tl ek S I T 4 37 400 R e R
T8 BRI, 5 IR G 2175 /0 B IR 468 493 DA i 5 250
NAFLD #5848 UL TG H AST F ALT 35 71 5
(P<0.01,% 2); &M 5 1 A2 EE T 106 J /1N
SRS H AST A1 ALT 43 51F%4 57.4 F1126.9 U/L,
FEACRREM FlF s 4, DL 10 g SR R 0 s
Jei P P2 R L A A AR ARG I i A A T
Erar, OEm TR KNGS & i T 2R
B, 3 /IN BRI

®2 FBANRHMFER

Table 2 The serum indices of mice

TC/ TG/ HD1/ LDL/ AST/ ALT/ GLU/
(mmol/L) (mmol/L) (mmol/L) (mmol/L) (U/L) (U/L) (mmol/L)
. 1.94 + 229 + 1.433 + 0.686 + 48.472 + 112.957 + 6.666 +
0.168 0.113 0.129 0.052 8.341 34.021 0.479
. 3515+ 2.628 + 2.295 + 0.929 + 62.001 = 161.146 + 8.193
0.139## 0.512# 0.27 8 0.075## 12.681## 23.625## 1.061##
b 2.827 + 2.353 + 1.78 + 0.875 = 57.444 + 126.94 + 7.405 +
0.75% 0.062* 0.3987%* 0.0273* 2.588%* 18.999%* 0.334*
— 2.962 + 2432 + 1.983 0.879 = 69.044 + 141.971 + 7.658 £
0.196 0.076 0.157* 0.085% 7.928* 20.097* 0.653*

T 50 IRZ U #, #P<0.01,%P<0.05 5 5 B 20 A LE £, #+P<0.01, #P<0.05
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Table 3 The live indices of mice

TG/(mmol/g prot)

NEFA/(mmol/g prot)

MDA/(nmol/mg prot) SOD/(U/mg prot)

x} B8 20 0.845 + 0.088 0.445 + 0.037 1.055 £ 0.172 53.153 + 3.001
B 1.236 + 0.188" 0.708 + 0.054* 1.743 + 0.096" 11.448 +2.971*
@, 32 40 0.994 = 0.178%* 0.583 = 0.052%* 1.35 £ 0.117% 24.239 + 3.292%
ik 1.139 + 0.234* 0.653 = 0.068 1.603 + 0.184 21.645 + 3.384*

TE 5 xR AL, P<0.01,"P<0.05 ; S AL 2H AH L%, *#P<0.01,%P<0.05,
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Fig.6 The hepatic appearance in mice
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The Intervention of Nonalcoholic Fatty Liver Disease by Lysozyme Nanoparticles Delivery
of Resveratrol

Li Xing', Liu Lanjun', Hou Guohua', Zhang Jipeng', Xiao Jie?, Li Yuan"
("Food Colloids and Nutrients Delivery Research Center, College of Food Science and Nutritional Engineering,
China Agricultural University, Beijing 100083
*Guangdong Provincial Key Laboratory of Nutraceuticals and Functional Foods, College of Food Science,
South China Agricultural Uniwersity, Guangzhou 510642)

Abstract Resveratrol is a kind of plant polyphenols with various bioactivities, which can improve and prevent nonalco-
holic fatty liver disease (NAFLD) by reducing oxidative stress and lipid deposition. However, resveratrol is insoluble in
water, resulting in low oral bioavailability. In this study, resveratrol was embedded in lysozyme micelles catalyzed by
glutamine transaminase. the critical micelle concentration of the carrier was 1.1 pg/mL and the particle size was 58 nm,
and the drug loading of resveratrol was increased to 21.2%. In the in wvitro digestion model, the carrier was resistant to
gastric acid and pepsin, and the resveratrol release rate was 61% after the 120 min intestinal digestion. The max con-
centration of resveratrol in plasma (C,,) was increased to 39.9 ng/mL, the area under the curve (AUCqu,) was 218.6 ng/
mL, and the absolute bioavailability (Fabs) increased to 3%. The intervention effect of resveratrol on NAFLD was inves-
tigated by using NAFLD mouse model. The results showed that the body fat rate of NAFLD mice was 1.1 times lower
than that of free resveratrol, and the indexes of blood lipids, triglycerides (TG) and free fatty acids (NEFA) in serum,
malondialdehyde (MDA) and superoxide dismutase (SOD) in liver tissue were significantly decreased. The results showed
that compared with unembedded resveratrol, resveratrol embedded with lysozyme had a better intervention effect on
NAFLD in mice.

Keywords nonalcoholic fatty liver disease (NAFLD); resveratrol; encapsulation; lysozyme; glutamine transaminase



