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Abstract: Objective To explore the physicochemical properties and hypoglycemic potential of Zhuoni Radix Bupleuri polysaccharide
(ZRBP), providing a research foundation and theoretical support for the in-depth development and utilization of Zhuoni Radix Bupleuri.
Methods Crude Zhuoni Radix Bupleuri polysaccharide (C-ZRBP) was obtained via water extraction, alcohol precipitation, and
protein removal using the Sevag method. ZRBP was isolated via Sephadex G-200 column chromatography. The physicochemical

properties of ZRBP were analyzed using HPLC, FT-IR, monosaccharide composition analysis, methylation analysis, Congo red assay,
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scanning electron microscope (SEM), and thermogravimetric analysis (TGA). The hypoglycemic potential was evaluated through a-
amylase and a-glucosidase inhibition assays, as well as an insulin-resistant HepG2 (HepG2-IR) cell model experiment. Results The
average molecular weight of ZRBP is 1.52 x 10, with a carbohydrate content of (95.87 & 0.26)%. Its monosaccharide composition ratio
was determined as mannose-rhamnose-galacturonic acid-glucose-galactose-arabinose 3.43 © 1.37 @ 1.62 © 79.77 © 7.90 © 4.97. The
backbone structure of ZRBP was mainly composed of —5)-Araf~(1—, —4)-Glcp-(1—, —6)-Manp-(1—, —6)-Galp-(1—, and —3)-
Rhap-(1—. ZRBP exhibited a helical structure, a porous flake-like morphology, and good thermal stability. It inhibited both a-amylase
and a-glucosidase in a concentration-dependent manner, with half maximal inhibitory concentration (ICs) values of 19.825 mg/mL
and 1.064 mg/mL, respectively. At 75 pg/mL, ZRBP significantly ameliorated insulin resistance in the HepG2-IR model (P < 0.05),
and the effect was significantly better than other concentrations (P < 0.05). Conclusion ZRBP demonstrates promising hypoglycemic
activity and development potential, offering valuable insights and a foundational basis for the exploitation of Zhuoni Radix Bupleuri
and its polysaccharide resources.
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hypoglycemic activity

S8 ] Radix Bupleuri N <= ¢ B} 18 ¥ 5
Bupleurum chinense DC. B¢ ff 4 #H B
scorzonerifolium Willd. I F14E . S48H @A Fh
2., nAiz, ERECAH 2 000 2R N
58, W 1900 ZFhab T, SESARRE = AN R
B~ A6z gy, ARG ERIH SR 1 it o A 24 R B
NI L. S A E W R, B LR
SR ). BUWAL. YU BRI IRTT S Z M)
31, BERIZ WA N EEL M ThRERL Ty, FEREAC A
R R A 5 7 T R I o I AR PR -O R
W, 20 nT Aod i 1 5T DG S A e ) it 1 AT
iR & 2R A7 o A R S W A 35 L AT BRI e B R
BT ZHE RIS o-TE K g R -] 26 W I A 410
HNENE, ATReS 2 TR RIR EE B AR A
K, XL SR AH BAE, SR Rg A
M FHIR, 2 FEBREVERRE. Song SELIN
B Sk Z W LR IR, A/ R IRVE R it 52 1
Bk, Sk pEe B RETERIN 2, X5 R
TS Z AT o-KEERRIGTE R, BLAL, 2N
AT ER F IR B UL 3-TH R E B B (55
I (phosphatidylinositol 3-kinase/protein kinase B,
PI3K/AkD) {5 5 I8 % H (1) ] &) Bl 2 T 4 (glucose
transporter 4, GLUT4) & H WKL E, K INHE %
BRPRIERIDL, 3k 1T R 42 22 W %) o IR s 910110, 2
o m] LA 5 22 28505 A0 B U8 (mitogen-activated
protein kinase, MAPK) 15518 %, 101l i Jlt 4 fta
T, #EERERAE, AR, fEZhH
IS R MAPK {5 538 2% P B B RR AL, c-Jun 25K
Uiyl (phosphorylated c-Jun N-terminal kinase, p-
INK D . B b p38 22 & 5 iE fb & A 3 I

( phosphorylated p38 mitogen-activated protein
kinase, p-p38) AP R A& AR 1 B 1 il
3 (cysteine-dependent aspartate-specific protease-3,
Caspase-3) £ [ I KT S i) J6k B A A i T
HET R AEPERETh R . 5 JE 5880 Zhuoni Radix Bupleur
PRI i A B AR, AR & & m, IR
SRZRIRE , 2021 N [ I BEFR B A i GIE
Fi 9 5 AGI103440, Jit & 4% i £ R B G 9 5
AGI2021-01-3440), 72 “dbLZE8H” difm, Pils
Kb FAH B EL, H Ao TS50 2 bk i
B HURE RV ) R GVERT FTIE AN 78 204, TR
L JE8 SR 22 W8 1% I BE 98 9 7 T R N B A 5%
W FUARE S/ o BRI, ACSREG DAL JE SR A AR R
NIERL, il s RS2 RE, T HE AR
B AN V5 198 J1E AT SR A PR, DA S B SEEH L
HZ PRI TRE B T7m, e SR R
I3 TF R SR LRI 58 B Rl AN A0 S HF
1 RIS NEE
1.1 #H

S A 2N T RS Edkl e s TR
Bt 2238 K B4 52 NSEHH Bupleurum chinense DC.
s ToAKCmE i al, 255 BRI TR A
Al IRERER AL, AR R A EEGHA R A
Sephadex-G200. F¥LBERERE (b5 G8120, Fi&E>
% 97.00%). Wz (k5 G8150, MESH=
99.80% ) FFLHE (L5 1G0540, JiifE /¥ =
98.00% ). H#HE (#'5 G8370, M E ;%=
99.00% ). M &M (#'5 G8560, Wi & /r% =
98.00%) AHE (Hit-5 G8360, Jii f /3 %1=99.00% )+
Brhr A (b5 D8120, &7 4=99.00%) 4k
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B (HL5 F8410, & %0=98.00%). PMP (L5
P9930, JiED%0=99.00%). o- %% PEFEE (L5
G8823, 100 U~ & & Hika il 771 & (iS5 BC8322),
O ERHAR A WIERA (hgia), il
PR FRANE R AT =8 LM (trifluoroacetic
acid, TFA, #it'5 T6508, Fi&E7%0=99.00%). 1-
% Kk -3- B L 5o ik MR B ( 3-methyl-1-phenyl-2-
pyrazolin-5-one, PMP, #lt5 M70800, Jii& /7%=
99.00%), BRoe PhA% F B B Ay i S A R A )
EhER — HXUAL CHtS MS13341, JR&E ¥ =
97.00%), b EARENBHTARAA .
1.2 Y5

T2602 BUSEH AT WA 66 B v B R
IXBAX KA BR AT ;. FlexA-200HT ZUFE G 20 bt
I BBA A TR A ] s K2025 B iy 380 A t ik
SOl R IESAAR AR AR Spectrum 100 Y H i
L HMECHE OO SRR B (Rl IR
A F]s EM-30AX B4 H 1 AR R ZE A 1 TGA
1000 AUFAEE A AL SRS Sl T A PR A 7]
2 7k
2.1 £ RLtATE Z ¥E(crude Zhuoni Radix Bupleuri
polysaccharide, C-ZRBP) #|%&

BUB R 5 e SR AR, 2T, e, o
100 Hifif M o AKI&ESIHHZHE, L1251
BHE LT 85 ClHEIRME /1T HEK I BRI AE 1h, 42
B3 IR 4 2 WESE OB R W 4 FE N 4 f5 R AR
TK B, 4 CHE 24h J5 3900 r/min 20> 15 min
PAFH 2 PEE, W TI8515 5] C-ZRBP
2.2 C-ZRBP #ify

C-ZRBP MNid& & 7&K E % G %1 2 7 s
b NN 4 REARFR Sevag WG FHE I ZIR 30 min,
BB S B R MEDOIE, AR R B0 B
HULE. ZRER PR TAE, BHE SRR AN
£ (190~400 nm) F4i &% 1 260, 280 nm ALK
W, B2 W il g LA A A 0 Btk
B (RHH 2 PR B R farall, IR RS
FrEERERTEASE) . BREARNHEZE
AR, RAE PR Sephadex G-200 47 4E
itk o B AL, R -B R i AR A S R AR A
VEML RS S B, JFLUE S OREARER, RGN
ARFR, Zefil Bl 2. AR YE G it Ze USSR Ve I
AR TG 13 58 5850 2 B ( Zhuoni Radix
Bupleuri polysaccharide, ZRBP).

2.3 ZRBP WM4E L EREX T FRENE

FERFRELH] 4% /) ZRBP BL il % 5.0 mg/mL /Ki&
WA o DU B 0 5 AR 11 T 5 W Y T 9 b 1
Wi, ZRBP &M (5.0 mg/mL) NRFEES, KHZE
W -BRERVEN 2 ZRBP (RS . K HRREUH] £ 11
ZRBP il i 1.0 mg/mL KIEW & . LB REIRIE
(1 2 FLBE R R VS O AR EVA W, ZRBP 3 (1.0
mg/mL) AFFIRE R R R OR 5 E ZRBP
(B IR 75 & o

ZRBP 7% (5.0 mg/mL) i 0.22 um 3EfE 5
F HPLC % #r (TSK-gel G4000-PWXI, 300 mm X
7.8 mm; A B EIR G 1~5 mg/mL; #EFE & 20
pLs FEiR 30 °C: ANES: RZEHTCRIES, Rl
R 35 °Cs JshK), LUEEME T-10. T-40. T-
70, T-110. T-500 A1 T-2000 bRk i, HEHEHR
PREFI 8], 2R 707 B & 2 (gMw) -OREE I
B () HIbRIERIZE . HRYE ZRBP [IBE & 24560
FHEGHATAE S, BRI ZRBP (1) H W (] A1
lgMw-tr bRt I 2R TSR XS 2 T &
2.4 ZRBP RUIB{LAFE ST
241 HEFEABONT S REE S AT
PMP #7144 . BX 10 mg/mL ZRBP V& 1 mL T 355
R TR TR B0 N, I 4 mol/L TFA 1 mL,
FIOJE 110 C/KME 8 h. AEHEHBE 25 mL gk
s BN 400 L HEEAE 2 VAR, ORRRZAZRT, K
SN HEEIEZ 6 RLABRR TFA 5%8 . I 1 mL
ARIUK, WARG133] ZRBP KR -

FESATAE N : 2 HIWREL 10 mg/mL I8 & HpbR
HE VA 50 pL A ZRBP KR T B e, &
BN 1.2 mol/L NaOH ¥k 50 uL, 2251, FhIA 0.5
mol/L PMP HEE¥AWR 100 uL, ¥E2J. 70 “C [N 100
min J5AEZE =, A 0.3 mol/LHCI 100 uL, %k
K 1.7 mL (ZA4RF92 mL), FMIA 2 mL &%
B, BEJEKM, REFEWE FEEHANREE
B, B 2K, 1T 0.22 pm LS 5 34T HPLC
M [EiEF:: Agilent ZORBAX Eclipse XDB-Cis,
250 mmX4.6 mm, 5pum; FshHA 0.02 mol/L B
MR (pH6.7) -£EF (83 1 17); Al 250
nm; HEFEARFT 10 pl; AR 30 °Cs B AR
= 1 mL/min].
2.4.2 HIALSHT  H10mg 584 T8 ZRBP %
fi#+ 2 mL DMSO. TEASMAY T, A 25 mg
NaH, T 18~20 CHEmE M TS R 30 min
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JEIIAN 1 mL B GEAE N R A, FEAH IR 2640 T
F3EAE OB 1 he N 0.5 mL 7K &5 5 FF 364k I
A 2 mL SRR EAL ). IE ., &
AR e, BEE FRFELIERE S kL. SRER
FIEALAE ST 2 mL TFA (2 mol/L) 1 110 “CKfi#
3ho IKARTERG, No WK, FF i 20 H RS B Ja PR
N, RT, 5 25mgNaBH IS G I 2 mL £5
TR, =R T RN 2 h J5HZBRIET pH N
5.0, No KRR N KBYFHIIN 3 mL HEE
1T CRRIATIR R, BMRE R EART. EE
G AR- T SZIRERE 5 UK, Ba 2 RO A
FEAIN R, H BT RS A T Sl )
o MERE-ZBREF (10 1) R EEIE N OBHELR
Ao T ERESRT = MA 2 mL [ LA
WA, 100 CHB M 1h J5, RNFESESRT,
INE AR, ST GC-MS 7t (i
HP-5MS, 30mX0.25mmX0.25um; &5 HE: #)
5 100 C, fR¥F 2 min, #R/ELL 5 ‘C/min Ft3|
240 °C, fR¥F2min, FFLA10 C/min F+3] 320 C,
fRFF 2min; AN He A, 4JF 99.999%; 1Lk
IiZ 280 °C, BS T BHEEE 220 'C; 43477 XN 1a%:
FIETEE m/z 43~500; FEREERE: NIST0S).
243 (HEAA L SSGE ST SRR R
FOERAT A B AR 2T A (FT-IRD s23gUel, 4
1 mg () ZRBP 5 150 mg IRALEIVR A BHEE. JEF
JE HEAT LTSNSO G 4 000~400 e 745, 0 HER
4cemls

2.4.4 NWIRZ525 B2 mL 1 mg/mL ff] ZRBP ¥
5 2 mL 80 pmol/L FINIRLLIFR A RS, N
A& & 1 mol/LNaOH, W75 iF R IS A AN A
A4 0.04 0.1. 0.2. 0.3, 0.4, 0.5mol/L. V825
F#H 10 min, 400~600 nm PIFIHE, PLE RIS
KA NP ALFR (Y), NaOH ¥R 1) &K AR AR
(XD, 4l M2k . FZEBKAE Z s mAE s axt
i

245 HAFBETFEMEST  DUEE ZRBP F A
HTFEMEG L, FEReE TEFIRIMCPE F—2
SHEH. 43 HEH 200, 1 000, 2 000, 5000 %
ML, i, HAFERIRES 3k, HERAER T
P ARG iRZEN,

2.4.6 EHT SR Kumar ZU8If 77745 ZRBP
HATIE ST, AR E Smeg, ARBERRE
50 mL/min, JHEEZHR 10 C/min, HETEHE 30~

600 C, FH#HEE 1 C/min.

2.5 ZRBP HIREINHEE DA%

2.5.1 ZRBP X a-VEX BT o5 25 5 EF T A4 1) 22
M

(1) ZRBP %} a-yE ¥y B4 22 & . KA DNS
101, ZRABIK LA 5+ 104 15,20 25 mg/mL (1] ZRBP
WA s DABEIR 3h 22 i (0.2 mol/L, pH 6.5) fic
il 2 U/mL 1] a-VE¥y BN 5% 1) AT VR
A o 4 AN AR FE 1) 0.3 mL ZRBP ¥#0FH 0.3
mL o-JE Ry BEA I TV A, 37 CJRBY 15 min J5 0
A 0.3 mL AIEMEIER TR, 37 CXMY 15 min J5 0
A 1 mL DNS #5121k, 100 ‘CZ& ¥ 15 min,
A, EAE 10mL, T 540 nm KA E IR OE
Ar; UAZETH/KARE: ZRBP ik, EE Lidsess, I
B EIC A dos LABSERIN G MRS o- 78] %) 0%
HHGA, BEE RS, MARMBROLEILR 42
DAZE TR 7K R BRAM 22 P 3 ol A ZRBP A o] 4
VEEF BRI, A LIRSS, MR MREEICN 45
Bl R UL HEAEBH P E, RNIR BRI 3 A TAT, AR
A5 ZRBP X o-3 B B0 ) %

| F =1—(41—A2)/(Ado—A43)

(2) ZRBP X} o~ %) W5 E B0 6 Z200E . FE T
4-fiH 5 2% -0i-D- P P 7] %) B8 (4-nitrophenyl-alpha-
D-glucopyranoside, PNPG) I o] %] HEEFiF e 37 1g-
F SRR O IR AL 201, i 0.125. 0.250+ 0.500-
1.000. 2.000. 4.000 mg/mL ] ZRBP {&WiH;: H
W2 Eh 2 (0.1 mol/L, pH 6.8) Ft#i 5 mmol/L
[£) PNPG ¥R 0.1 U/mL [ o8] 2 45 EF B A T 4%
Flo 43 BIBURE LR BE ) ZRBP ¥R 20 uL A1 40 uL
o- il AT FE T A VOR AT 96 FLAR, 37 ClIEHEM S
10 min, JIA 40 uL ¥ PNPG ¥ 51 K M5 37 C
555 30 min, A0 0.2 mol/L 100 puL FRERFNZ 1F
N, 410 nm B FRDEBOCEAE 4rs PLZATRKAR
% ZRBP ¥, HE FRSEE, WG E N
Avs UATEBREALZZ PPRARE o- M A REH BRIA W, R
RIS, W ROGEEICN Ay DAZETR K RIREIR
ENEE MRS BB ZRBP FI o7 2 BEH B IS VR, R
2RSS, M FIWOEEECN s BiT-RIEBEE FH
PEXTRE, AN REIRE R E 3 AT, WAt
M5 ZRBP S o~ % FE A A 2

R =1— (41— A2)(Ado—A3)
2.5.2 ZRBP X HepG2-IR #5741 i 3 45 b L &=
IRCm B SRaG R HepG2 AR 75 AR40RE 7%
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Jei» BOR A KA T 5 S50 0 .

(1) CCK-8 iEA M AR 77 B4 HepG2
AT 96 FLERA, AL 100 pL, ZHAUNSEESS, N
A 100 uL ZRBP ¥ (0+ 62.5. 125.0+ 250.0+ 500.0
pg/mL) HEAT T, fEEFRFT S AEE 12, 24,
36, 48h, JE¥REFRMREIEE, LA 10 pL CCK-
8 frilli, 37 CHEEG/FL 2 h J53HIEA 1 min,
18 F B AR AXAE 450 nm Zb0 s WO FEAE Y. 2= O
R WG EEMEIC N Aos & HepG2 40 A1
DFE SR AR IC A A1 AR (RS HepG2 4
D 2RO BEAEIE N Ape [RIFERITT I, BUREOH
HepG2 #M1T 96 LR H, frdifuliBEf5, i 100
ul AEAEER (0. 0.2 0.4, 0.6, 0.8 mmol/L) ALFH 24
h, MR AR E A FEIR BRI ER AT HepG2 4t A7
TR IR

YHMIAE IS T = (41— Ao)/ (42— Ao)

(2) HepG2-IR H IR : 3 FEAb T 5 £l A 4 1
1] HepG2 4H L, Z MK P2y S 56 J7 v 4 4
HepG2-IR #5274, HUWE HepG2 #:f T 96 FLIK
o, BEAL 100 uL, 4HAUNGEESS, FERREEFRM, AR
KR 2~3 I, 4N E 0. 0.2, 0.4, 0.6,
0.8 mmol/L AF MR EE TR, T E 3 AT,
SYRIEEIR 120 24, 36+ 48h. HRFI &V, L
A PR AR R ONIRNR, THE S AHAEA R R FRIN E] 1)
WA FHFEE, ThE RN RIS L 0 B 5 IR FE AN
N A] o

(3) ZRBP X} HepG2-IR #5754 4 Jifg 7 2 4 5 #E
B EIFH HepG2-IR FARIEERE |, W&
PR EE IR e, AR B ER KPRV 2 IRJE, i
A 200 uL & ZRBP (25, 50, 75. 100 pg/mL) {135
FRNE N4, M 200 pL (1 mg/mL) & Ehig
THOUNTES FRAE B B AL N 200 pL
AR FRRAE AR IEH R R0 HepG2 40E1E A
XTREZH; 15F% 24 h 5 e & 4 6 T R .
2.6 HUEST

RS EE 3k, SIEHRRH x £ s£R.
SE6BE AL FE{S ] IBM SPSS Statistics 27.0.1 4t
38T, HTTEHTRISE Z iR ZER S (P<0.05) i
TR EVERSS, {8 OriginPro 2021 #FF1 Design
Expert12 4.

3 GR5ESH
3.1 ZRBP I E4L
C-ZRBP B4z KA EwE WK 1, C-ZRBP 1E

260, 280 nm Zb¥EA g, FH] C-ZRBP 1%
BE. AR Dl g g LR
] C-ZRBP " H i E S HCN (0.83£0.12) %, JL
TAGEA, BREAEHK. C-ZRBP £ Sephadex G-
200 it B8 2 ANy, Wl 2 B, A AL B2
ANy, ARIELERF TR 2 AN EBA AT T
(O EF RS T, SR E RS A IETESE
U, WUERE A Aoy ZHEERTTFN G, 105 e S
ZWE (Zhuoni Radix Bupleuri polysaccharide, ZRBP).

200 300 400
A/mm

El1 C-ZRBP &K K EE
Fig. 1 Full-wavelength scan spectrum of C-ZRBP

-

45

A-ZRBP; B-{FRMHT SN -
A-ZRBP; B-substance not involved in this project.

2 C-ZRBP # &gtk

Fig. 2 Elution profile of C-ZRBP column chromatography
32 ZRBP AiEXZE

DA 22 L Jo R PR 2 B AR TE D o,
IRy -T B 5 22 1 IR B 5 - B B AR eI 260 y=
10.563x+0.132 1, R*=0.999 4. HRIEFE 5 WK FE Al
WS b v M 28155 ZRBP # i i B0 (95.87+
0.26) %o LATH 2 18 ot & 1) 2 FLBH RS B N AR HEA)
JiT, E )R SRR VE L i IR BRI IR 7 & -TRO L AR
HERZE N y=8.7196x—0.009 7, R2=0.998 2. R
FF it W' P FTBE I 18 I 1 Hb 1 T 26015 ZRBP
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VBSR40 BN (2.5240.15) %. W 3 Fiar,
ZRBP AR B —Ug, R ZRBP NAEX 7>+
JREDATRNY— 20, 42 LFTid, ZRBP N
X F R ES BN — IR 2 0 . AR 2R
BB it FRIAE G 205 o3 B T3 ClgMw ) R R B3 BF ] (£)
L IR RHE R 2R N 1gMw=—0.296 9 1+8.899 4, R?=
0.994 2. & 3 #[%0 ZRBP [I{REE A4 9.157 min,
THAE ZRBP [P U EN 1.52X 100, 1245

ZRBP

0 25 50 75 100 125 150 17.5 20.0 225
t/min

B4tk i

7.5 100 12,5 150 17.5 20.0 225
t/min

0 25 50

%3 ZRBP iy HPLC &iZ[E]
Fig. 3 HPLC chromatogram of ZRBP

H#ERE-13.555

RE SCHRIRIE AR 5123250,

3.3 ZRBP HUIB{LERME ST

330 HpEARsrr B 4 ATk, ZRBP LR
WO RS - RAEPE R IUPERER - A b
AL BE BT R A RE =343 1 1.37 1 1.62 1 79.77 :
7.90 1 4.97. HLASGES AR ZRBP A EHE
TR IR I 2 WEAH T & o

332 HEMSH HEm g RmE 1 BT
N, GC-MS (1) 53 #1 5 SR 3 B M\ A AL B 5 1)
ZRBP JKfAEF=PIRERE T 11 IR, 452
2,3,5-Mes-Arafs 2,3,5-Mez-Arafs 2,3,4,6-Mes-Glep
2,3,6-Mes-Glep « 2,3,6-Mes-Glep « 2,3-Mex-Glcep

2,3,4,6-Mes-Galp. 2,3,6-Mes-Galp. 2,3,4,6-Mes-Manp-
2,4-Me>-Manp. 2,4-Me,-Rhap, %} (] ZRBP 1 #5%
R RN Araf(1—. —5)-Arafi(1—

Glep-(1—-+ —4)-Glep-(1—+ —6)-Glep-(1—+ —4,6)-
Glep-(1—+ Galp-(1—+ —6)-Galp-(1—. Manp-(1—-
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Fig. 4 Monosaccharide composition analysis of ZRBP
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Table 1 Results of methylation analysis of ZRBP sosh
tr/min AL HEHETT K
20648 2,3,5-Mes-Araf Araf-(1— o —e—ZRBP
21450  2,34,6-Mes-Glep Glep- (1— Laost —=2H
22012 2,3,4,6-Mes-Galp Galp- (1— 490}
22209  2,3,4,6-Mes-Manp Manp- (1— assl
23.205  2,3,5-Mez-Araf —5) -Araf- (1—
24234 2,4-Mex-Rhap —3)-Rhap- (1— B0 o o5 e oS
24.834  2,3,6-Mes-Glcp —4) -Glep- (1— NaOH ¥ ¥/(mol-L™)
25208  2,3,6-Mes-Glcp —»6)-Glep- (1—
25232 2,3,6-Mes-Galp —6)-Galp-(1— 6 MR
27.188  2,4-Mex-Manp —.3,6) -Manp- (1— Fig. 6 Congo red experiments
28176 2,3-Mex-Glcp —4,6)-Glep- (1 LR, BRI 2 WEAERIE SR 1 TR BEE:

2,3,5-Me;-Araf-1,4-di-O-acety1-2,3,5-tri-O-methyl-arabitol, At
FEALBER F IR 155 00
2,3,5-Mes-Araf-1,4-di-O-acety1-2,3,5-tri-O-methyl-arabitol, other

methylated sugars follow the same writing rules.
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Fig. 5 ZRBP infrared spectrum
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Fig. 7 ZRBP scanning electron microscope
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Fig. 9 Screening of o-amylase inhibitory activity (a) and a-glucosidase inhibitory activity (b) (X £s,n=3)
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Fig. 10 Effects of ZRBP on HepG2 cell viability (X £ s,n=3)

100

80

ok

60 L sk

40t

AN AFE R /%

20

XA 0.2 0.4 0.6 0.8
FRHEER/(mmol- L)

T E AN R FEE A 994k« ZHMAE 0.4 mmol/L A7 R
75T, 36 h P B T FE AR LE AR P RRIRES,
B HRAAAH B 2R (P<0.05), RIZZ&M:
NRES FIRPUREONFRE o SEA T FEATARIRIR FEXT
HepG2 ZHPAFIEF A HepG2-IR AT G AR A 5
Wi, IR P NER IR 0.4 mmol/L. 5
FIE) 24 h, HT RS8R0 9.

(3) ZRBP X} HepG2-IR 571 41 Jfa 7 25 W i 4
B WE 12 For, SXIRAME, BT
A PR A 3 PRI (P<<0.05), R MIEM ALY
R AR, ZRBP 45 25 41 AT HE AR S 1
RHBGEESENEER (P<0.05), FEERINIE
% ZRBP IWREE Mg m, HA R 2518 LIE
#, FH] ZRBP % HepG2-IR I 4 i (1 ik & = 4K
PEASCEER, SCERRE SR EIRAE 2 IEMH K
M, RAEABCENCRIST XL, EEHREN,

= 112h | 124 h = 136h [ 148 h
10F
. a b b b b
d £ d = - d dp= d =
e -
_ _;f gl ggfg = =
= s | Arel | erell| el i
= . I
= 1B
= J
E° 7
I
w4
2
& 2
&
X HE 0.2 0.4 0.6 0.8

FRtEE/(mmol- L")

a- AR EEAFARER N HepG2 ZHMIAFIE 2 IS4 ;s b-HepG2-IR BLALFRELIN (B 10l SxfIRZL LA "P<<0.01
a-effects of palmitic acid concentration on survival rate of HepG2 cells; b-determination of duration of HepG2-IR model; “*P < 0.01 vs control group.
E 11 HepG2-IR {REUGGEEZMMHL (X£s,n=3)

Fig. 11 Optimization of construction conditions for HepG2-IR model (X £ s, n =3)
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(tumor necrosis factor-o., TNF-o). 404K -6
(interleukin-6, IL-6) Toll ££5Z4& 4(Toll-like receptor
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