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W1 BA pAHER, RALFRE, ERANAEFERSH. miefRERET, LYP-WI £ 50~
200 pg/mL K B TE B M EF R L F 404 3T3-L1 0t oA KL AS R oeAr (P<0.05) , A% KX S48
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Abstract: To provide a basis for the development and utilization of summer and autumn tea resources, the structural
characteristics and lipid-lowering activity of polysaccharides from large-leaf yellow tea were investigated. The
polysaccharides were extracted from Huoshan large-leaf yellow tea, which structural characteristics including purity,
molecular weight, monosaccharide composition, functional groups and glycosidic bond types were characterized by high
performance gel permeation chromatography (HPGPC), ion chromatography (IC), gas chromatography-mass spectrometry
(GC-MS), fourier transform infrared spectrometer (FTIR), and scanning electron microscope (SEM). Concurrently, a
mature adipocyte differentiation model was established using 3T3-L1 pre-adipocytes to investigate the effects of large-leaf
yellow tea polysaccharide intervention on the differentiation and lipid droplet accumulation in 3T3-L1 cells. A
homogeneous polysaccharide fraction (LYP-W1) was obtained from large-leaf yellow tea by water extraction, ethanol
precipitation, and purification using DE-52 cellulose and Sephadex G-100 chromatography. Structure analysis indicated that
LYP-W1 was composed of Ara:Rha:Gal:Glc:Man:GalA:GlcA=22.22:8.20:27.59:14.88:5.90:4.09 with a molecular
weight of 1.25x10° Da, and its repeat unit of the glycosidic linkages were consisted of Rhap-(—1, Araf-(1—, —2)-Rhap-
(1—, Glep-(1—, GlcA-(1—, Galp-(—1, —5)-Araf~(1—, —2,4)-Rhap-(1—, —4)-Galp-(—1,—4)-GalpA-(1—, —4)-Glcp-
(1—, —»4) —, —3,4)-Manp-(1—, and —3,6)-Galp-(1—. Meanwhile, FTIR and SEM analysis revealed that LYP-W1
contained f-type pyranose rings, with a smooth and compact surface and an irregular lamellar film-like distribution. In
addition, LYP-W1 at dose of 50~200 pg/mL can significantly inhibit the differentiation of preadipocytes lipid deposition in
3T3-L1 cells in in a dose-dependent manner, which suggests that LYP-W1 has good lipid-lowering activity (P<0.05). These
results provided a scientific basis for the extraction, purification, and investigation of the biological activities of
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polysaccharides from other tea sources.

Key words: large yellow tea polysaccharide; separation and purification; structural identification; hypolipemic activity
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Prltol, A HOK SR RIS HE IR A4 oT LA v AN
e, B, HRAS T 200 2SR o S B R
JELANTHARL G 22 i3 BH A o

AR SCHE W RASHTIANE I8 14 Sk L, 38 5o PR PR 2%
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100 EERAT 4 B 24 M RS 220, IF X LB PG dn gl
FAFART RNBERETE HEPEOT, LA S s RS i R FERE NG

TP RTC R B E BB, [FIR S Kok 2%
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1.1 #RISEE

WAL LA FSE AR A F]; 3T3-L1 #ilE
idi e b A i Bl 2 T 5 B 4H M BT UR T o0
DEAE-52 £2F4E3R  ZERFERHCA R 7l # R EE
BZ Sephadex G-100 & AR SE A=Y B4 R 7l
TEPEE RS, TR RREE I B A IR
Hl; CCK-8 Ikl & VLI = RAEWH R HE; &
B DMEM 535 3k | I 4= 138 35 1# Gibeo 2\ ] ;
Dextran i 38 BE AR fE 5 . HB ZE KA (Dexamethasone,
DEX) . 3-5 T Z&-1-H FL #1504 (3-isobutyl-methyl-
xanthine, IBMX) 3E[E Sigma 2\ #]l .

RVS8 JEFEZE KA FEE IKA £EH]; RAS (KRG
MoK fEE LAUDA 2\ Fl; 371 A LB 3746
Nicolette & H 2T 7RG 1E{L . S4800 17 A& ST 44 Ha
TRMEE  HIr AR E]; DelsaMaxPro gKbifEs5
P D& R RIFA R A F] .

1.2 SEFHE

1.2.1 RGPS alife

1.2.1.1 BRI HEAIZEL =08 Gu &7 5k, i
BERIMET | B3R, 3 60 B, A 10 f5AF
FIC/K U BEIR A 24 h, ik, WEEDTTE, Bt T13 i
GRS AR 45 FREX 10 g JBRa I8 )s sk, 3%
BUEH L 1:30 IMAZEIIK, 90 °C 5 R4 2.5 h,
Fhyk, WAEIEW, EE 2 RIEBERE, W4E 3 RIS
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PSRRI, BB S WRAG IS TINA 4 AR TEK 2
M, B 24 h )5, 20O WEEREDTY), I Sevage 135l
G - AE T =4 DR A = TeDiseE =4, WA
W, BB A VLG, WAKENT 48 h, B TS
RIS
1.2.1.2 B RISCEHHRGMIE  ARIEXIvK (107
¥, B 0.1 mg/mL A9 48 28 Wl K I W, 43 S EL O,
0.1.0.2. 0.3, 0.4, 0.5, 0.6 mL FHZiMEEm T A A1
b, R FEZEME /K ZE 1.0 mL, [ 4R hoin A
25 uL 14 80% AL, PRI 2.5 mL WA iR PR s
¥251, 76 37 °C 7K Hh s, 30 min, T 490 nm &b
MEWCAE . DA A B R TR B S R AR bR, OGAE
YN AR, el bR dE R £ . LRPEE I TR y=
16.077x—0.0292(R>=0.999) .

FREL 5 mg ¥ RIS HET 10 mL 25 22 25,
B 1 mL FiAE v, Fi BRI S A B bR v Hh 2 i v
M B, IR (D) T RIS R,

FRHEIRE%) = 2V 100 % (D
2, ¢ WA HE (mg/mL), v W

TR A FR (mL), n SRS EL, m R R
TR (mg) o

1.2.1.3 FEZRLE o0l BRI R
BHEHE(1:10, 1:20, 1:30, 1:40, 1:50 g/mL) ., H}[A]
(1.1.5.2.2.5.3 h). IREE(60. 70. 80, 90. 100 °C)
FEEZR, LA RIS 2RISR Tatn, B84 R R A
BT R A 2 R A 2, i e B ER A T
1.2.1.4 IEZCES  ARPR AR R SIS, DI RS
AR, R =R =K IERS e THe
BT 2, IEAZ S Bt kRSP IR R AnER 1.

® 1 IEGREKF R ERBGT

Table 1 Level and factors of orthogonal test
K BHA L (g/mL) PRI (°C) PEIATA] (h)
1 1:20 80 2.0
P 1:30 90 25
3 1:40 100 3.0

1.2.1.5 BERZEZHIN4rEaiie il 20 mg/mL
P BE RS BN UR, 8] DEAE-52 £F4E =3 732
e )ZHTAE, 43 B FAZEE KA 0.1, 0.2, 0.3, 0.4 mol/L
M4 NaCl A AR B YR, i~ 5 mL/min, ifiid
R -B IR LY kT FEER SN 490 nm K
AL 0] 5 Ao B R TR TG BE, LAZEARR K SRy 2 A %) R
ZH, PR AEEE g AL bR, AHIN TG REVE AR PR,
2l et £ . WA S BRI, 45T (3500 Da,
24 h) ., EJEH4 (35 r/min, 55 °C, 0.09~0.10 MPa) .
BT (=50 °C, 10 Pa, 48 h), 55 8 K AS 85,
B AK B 2H 4385 RAS Z WA W, 1 Sephadex
G-100 BEReAEH — 20 alifk, 2818 /K4% 0.2 mL/min

TR, 38 I A - R LU L TR AS I R S 22 b

T, WA B MRV, &R W 46 (35 1/min,

55 °C, 0.09~0.10 MPa) | i#EHMTER (3500 Da, 24 h) |

B UR TR (=50 °C, 10 Pa, 48 h), 15-4lifb i R4S

ZhE LYP-W1, 4352k FHARBR ARy . iR HRms v

I T2 R EE I AE LYP-W1 (9 rh bl . WHIE iR

EASITTEy G

1.2.2 LYP-W1 BYZEHgUEE

1.2.2.1 LYP-WI1 W4rF il RS EERE

1% (0,37 (High-performance gel-permeation chroma-

tography, HPGPC) Ml 5E LYP-W1 BYAE X 437120

A350% 5. 25, 80, 150. 420. 670 kDa FF SMIERIE
AR A B A 1 mg/mL PO, AR P A v i i) H
B TR RIAR X oF- B s il o F i b th 2 o AP

TR RN A 2R i 114 HE ) 1] 3 3 AR X o0

Hro KIS Waters Arc HPLC B 4¢, 2414 7R 254
W£F, TSK G5000 PWxI1 (7.8 mmx>300 mm) F1 TSK
G4000 PWxI (7.8 mmx300 mm) (&% 4% ER1E; A 3h

FH . ZEAE K AR 35 °C; W 1 mL/min; BEAEE.

10 pLo

1.2.2.2 LYP-WI1 P4 GEE T Bddl 0.1 mg/mL
M) LYP-W1 %W, >Rk FH 5840 43 0606 BE 3T 7 200~
400 nm P EFEBE N7

1.2.23 LYP-W1 Py REAE L 538 2 mg 9
LYP-W1 ¥y AN 200 mg IRACAIEY AR IR-G395), MT
FAEE, L5 WHES . T B )S ERE, ETE

41 4M61%4Y (Fourier transform infrared spectro-

meter, FTIR) 344347, FHFE 75 4000~400 cm ™'

1.2.2.4 LYP-WI WEF O RASE 6O

72:(TIon chromatography, IC)M*E LYP-W1 A EAAELH
JERY, BREX 5 mg B9 LYP-W1, il A 3 mol/L =Ji <
fig 2 mL, 120 °C 7Kfi# 3 h, KW EEH G FEA B TER
+, A 5 mL %3 F/KIREEIR 2], 12000 r/min &0
5 min, £& 0.22 pm VBT IE S A FH o FRECBER &

£ 5 mg, ARG A P . BZENE . BT R0 . 22 LbE .

AR AR H R SO AR LR .

ZTE-D SRz . o BB R H TR, B

AN BEAS B 1) BB S AR RS TR, ) A TR B o

&, THEAHNHEE IR L.

1.2.2.5 LYP-WI1 ByHEALSHT RS OTE-IT
Jik B H 43 AT LYP-W1 B9 BF 1 g 25 AU 221 g i)

20 mg/mL ) LYP-W1 ¥, A 1 mmol/L 1 1-Z
FL-3-(3- I LA 30 ik — W HARAFIAE 37 C R
SN 2 h, A HCL P75 pH i AR ZAREFAE 4.7 A2
17o BRIEHIA 2 mol/L MU E AL NI #E 20 mL 2
1 h, A7 pH il HARAARFFLE 7.0 Zidy o WSS
J& KRG AT IV VR T, RIAS 2150 BL3A i i) =2

W FREGE RS Ay 28, & DMSO 78405, A
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NaOH #3K, Bk JIIEFEI N 3 h, vKISEAF F ALK
WL o8, SRESC N 2 h, SV 45 905 s s 2518 7K
RN, B AT IR A 4 mol/L =36 . IR
Wi, 100 °C 7Kf# 8 h, I AR ALANIL I, 2 BR IFATT
2, 48 0.22 pm AVLIERUES, EALINE 53T -

1.2.2.6 LYP-W1 FYNISRLISMHr  Beth] 2 mg/mL /Y
LYP-W1 &, INANISRLLEER, 1RSI INAAS R
R Y NaOH %W (0. 0.1, 0.2, 0.3, 0.4, 0.5 mol/

IR EHE N 10 min, ZE585F 400~600 nm U515
PIFEFE, e W SR AT - RS 2 W 2 6 1 10 e R IR
W,
1.2.2.7 LYP-WI1 ki 453 #r  BECil 1 mg/mL 49
LYP-W1 %W, 28 0.22 um 7K R 3, R KL
ARSI HTHALAE 25 °C. 633 nm P . Q0BS54
) HoR AR
1.2.2.8 LYP-WI B4 L85 AT BGE 5 LYP-
W1 By, KEBfHTFRES, & L, B B AN, 95 —)2
FHIE (S E, R R T B T UER .
1.2.3 LYP-W1 WASN#RRTEE
1.2.3.1 LYP-W1 XF 3T3-L1 Fifli U5 4iMaiE F1 i 50
8 IO 50 A A T ) 4 B, T b )i 1 R A e v B &
1x10° ~/mL, LLFFFL 100 pL B3R T 96 FLHR, 3%
FEENFUAERI, 725 LIEWIIN PBS WEYE, BANAZ
HeEE 43512 0. 25, 50, 100, 200, 400, 800, 1200,
1600 pg/mL FYEE RESZHE, 9T 24 h 5, FERSE
W, FFLINA S 10 uL CCKS8 HIFiEE3EmE, 37 °C IR
WEE 2 h, FIHEEFRYTE 450 nm &4 5 25
B, 4NRNE J14% CCKS it &bt 4.
1.2.3.2 3T3-L1 Al g i di g 9 %5 T o0tk =%
Teng S5 (1) vk, Be BSOS A K AR i, LLAEFL
1x10° A4~/mL 3 12 FLA A, Db aE 42 Al i) 335 5%
48 h J5, FE L HIEFREL, MALINA 2 mL S AR BEE
ZHFEW (50, 100, 200 png/mL) FiFHES T (HE&uk
J& & 0.25 mol/L DEXA. 0.5 mmol/L IBMX. 10 ng/
mL RS EAEEREIRIL), B8 48 h I, HFEIBFHW
T, BFLINA 2 mL S AR B 2 OIS S
I (B EE A 10 pg/mL JBE S R SE 4R IR 38 ) 15
FE 48 ho BJEFHFLIBFE W, INA S AR L
VWA 58 R IR IR LRI IR 6~8 do 43R E AN

VIR Z AR 00 R o) B, FOImigs S iz vl
A AL

1.2.3.3 W4T O ¥efs,  3T3-L1 4ifilifs S50 1bas ok
J&, LA PBS WP, SERPID 4% 23R HH LA 41 o a2
W, [E 41l 30 min, F-FHZEMEKIEVE 3 . BElvH
21 O Ye ik (4 O:7k=3:2), HfLINA 1 mL %
TAEWE, Yeta 30 min JBR 2, 28IB/KIGVE 3 W ER
T S HURAS AR A SRR IR . i
FFLHFINA 1 mL S PEEE, FERIRYS 15 min J5TE

BRI 492 nm AbIE SR
1.3 HIEAIE

S RS ECPE M o Excel 2019 354387, FIHH
GraphPad Prism 8.5 Fll Origin2022 #4752 8 iH1E
Bl A BEE I LS B EEPRE2E (mean+SD) 3R,
PO LH B0 22 18] HE 338 SR A T-test, P<0.05 /R 22 57
2 GFBR59Hh
2.1 LYP-WI B9 B4k
2.1.1 PRPEFREIEGLER  WE 1A PR, SRR
AR, WA 2B R S BT a3, ek L
S 1:30 g/mL BFE#] T B fE, (B B RHR L Frse
Fhig, W RITAE N M. ST T gE A E—E 3
EAMT, BA S WA Z Rl &A W BE 22, IrinisK

A lér

7% (%)

1:10 1:20 1:30 1:40 1:50
BHE L (g/mL)

% (%)
>

11

1.0 1.5 20 25 3.0
PRI E] (h)
C lér a

73 (%)
=

60 70 80 90 100
FEBUREE (°C)
K1 RRREL(A) | S2BUREE(B) | SR (C) X
BRI MR A 5
Fig.1 Effects of material-liquid ratio (A), extraction
temperature (B) and extraction time (C) on the
yield of large yellow tea polysaccharide

e AFRNE TR R R B3, P<0.05.
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TR, A BOORSREIEAZAE X 3T3-L1 FBRAT AL AL amkl ¢ <71 -

2, ZErt HLANRM P S ) Z2 0 BE 25 b0, 20D
BB T ) BB, S 2 pE S RS
FH24; (DBl 7K BT LGN, 43T 6] AW SRR FH 3
SR P BT R TN ER . 25675 18, EBCERR
Lt 1:20~1:40 g/mL #7375 4E505

E 1B s, B SIS A 3 I, 28R
SEHeFHE RS MWy 2.5 h B, 8RS0
NSl ooy N PS I st ep e £ MR R R SN P
AR BEFC ST ARAE K, (E AN SRR B ] a4, 2%
ZHENIRRE MRS, WS S e IR T S 1S
R0 W e PEHE T ] 2~3 h PR TS SE9056 .

WE 1C s, ME—BUREELE 60~90 °C Z (AT,
RIS R R IS I HAE 90 °C B &R,
{HMR T 90 C J5, M ARSI RHNITIR T
B JEEE AT BB B A TR TS, W Fas sl
B, 15 R T8 AR NE P FR s fA T R 7, (R G SR LR
LLE, A5 2R, S22 i 43 A4S
HRRER, R BGEEE 80~100 °C 4 7)a4Esr5 .
2.1.2 BRSNS IR R 2 R3S B AT
ZERTT I, 3 A 2 X B IS 2 WA R IS I R S
NG SRy e BRGHRL B> Eb>FR B fa] . X PRI A R
ek, 2R LA 1:30 g/mL B K #3{E i XA
F B #RBUR R, 2R E N 100 C B K #{H 5
oo XFEEE C $REE Ak U, 2MEstESh 3 h B K #9{E
R A BRI R R AR I T NG
A,B,C,, BPBRA FE: 1:30 g/mL, FEHUEEE: 100 °C, 2
HEsHaEl: 3 he HHER 3 IERSIREG I 2253 HT8s SR T A0, ¢

2 IEsIAKER

Table 2 Results of orthogonal experiments

WIS ARRRIL(gmL) BHBGREE(C) CEEETI(h)  153(%)

1 1:20 80 2.0 10.96+0.58
2 1:20 90 2.5 12.65+0.21
3 1:20 100 3.0 16.05+1.05
4 1:30 80 2.5 11.78+0.64
5 1:30 90 3.0 15.44+0.43
6 1:30 100 2.0 17.7241.18
7 1:40 80 3.0 12.69+0.18
8 1:40 90 2.0 12.9540.21
9 1:40 100 2.5 17.534+0.14
K, 13.223 11.813 13.877
K, 14.982 13.681 13.988
K 14.392 17.103 14.731
R 1.759 5.290 0.854

#3 IEGAR T

Table 3  Analysis of variance of orthogonal tests

ik i 25775 il A FlE gk
RH L 4.807 2 0.376

R 43.225 2 3.384 *

Fisf ] 1.285 2 0.101

R 51.09 8

e RPFRZEF B, P<0.05,

AT RSN BGA TS SRR P, Y0 W SR B
RS WAV R, MPRHA FE RIS Al 8 S 2 hER01S
ARFLAIAN W3

2.1.3 LYP-W1 W 4r & aifh | ARFMHEZa
DEAE-52 £F 43 B 738 ettt sy s alifh, IR H
ZEWEKFN 0.1, 0.2, 0.3, 0.4 mol/L NaCl i&ER T4
BEVRM, 452 HALH ST, 43 hildr 44 LYP-W1, LYP-
S1.LYP-S2. LYP-S3. LYP-S4([¥| 2A) . W58 &
ELINCAE S B VR A 4> LYP-W, Xt H k47
Sephadex G-100 F-k4lifk, gifb )5 H) LYP-W1 28
H A — X FRIIE(E 2B) . &ME, LYP-W1 Hofi&r
TR 43.96%+0.43%; BEIEML % 5 38.04%+1.40%;
EBEFR & E RN 1.44%+0.49%, FH] LYP-W1 1945
B AU, 2R, AT LU F S S as o AT o

A 1.2 LYP-WI 0.4
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Fig.2 Elution curves of large yellow tea polysaccharides
TE: A: DEAE-52 2] 4k 30 8 1 5S4 JZ Mk BE B I 28 B 4 SR04
BEIE Sephadex G-100 JE2HrAEBEMiAhZE
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2.2 LYP-WI B&EHWEE

2.2.1 LYP-WI iy4rF &  FlH HPGPC ¥kl &
LYP-W1 PYAEXT 9T i, anEl 3 Fias, LYP-W1 &
P XPRRIE, DA LYP-W1 2845 85 4lifk )5 sk
ZWE. LYP-WI1 LR BTl 36.58 min, ARIESRAE
ST £, THEL LYP-WI 94 T/ 1.25%
10° Da.

2.2.2 LYP-WI1 AUERAMGIEFILI ARG8T B0
AZ R 14 B2 A IR - 260 nm, A5 F )57 14 48 7 M g s
42 280 nm, UN&l 4A, LYP-W1 7E 260 nm Ak JC W7 i
I, 7E 280 nm AbAG 155 W s, BEHIAE LYP-W1
ANEAZIR, A BRI
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Fig.3 Molecular weight distribution of LYP-W1
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Fig.4 UV spectra (A) and FTIR spectra (B) of LYP-W1

LYP-WI1 iy FTIR g5 g /R Unl&l 4B, 3400 cm™'
Ak A i VA T ST N B4 IE] O-H iRzl
P45 ; 2900 cm ™' AR IR IKIGBAEZIE ) BT C-H 145
PR S EIILE S ; 1400 cm™' &b A IR IR I 2 BB 25 C-
H ASAIRENE FERAYES; LI I =2 s 2y
JRERFAEIES . IHeAh, 1640 cm ™! 4L fE--COOH
BRI (C=0) 51, X Ui LYP-W1 F & F
PHIE R P, 5 2 Ay B Ak M 5 0 2 i 5 SR AW & o
1100 cm ™' A& I e e ot 17 25 ik g i 24 B C-O-C FlI
C-O-H WP HidadRal, )24 R R iy 21 48615
{551 900~800 cm At AY I & TN MR AE 24 1Y 5 Bl
#Rzh, T LYP-W1 P BAT LA 19 E 28, Wang
SEPSFN Chen 5P 43501 FH S 75 FILES =5 R HR BG5S
ZhE, T B AR e g X kS
LYP-W1 A B35, HLa/MeEHi s RS54
SCAH ERARE, Z2 WSS 0T B ) T2 R e v A A AR AR

A, EBHZKERE | A8 0 R e B PR B AT AR 2R
R E REH]

2.2.3 LYP-WI BYHABELH R, SR ik w2 35 A i
ZH IC X LYP-W1 2 s 2 HH 00 SRl 4 it A 757
Br, an & s B, ik 5 RouE bR fE &S i 55 1E EE X,
LYP-W1 EZ i B Pr{A M Ara. FZEHE Rha, 270
W Gal. #] 4 B Glc. H #% ¥ Man. = ZL b B 2
GalA . HAJPEIEIR GlecA 2HAk, FEEIR LA 9Ih Ara:
Rha:Gal:Glc:Man:GalA:GlcA=22.22:8.20:27.59:
14.88:5.90:4.09, LYP-W1 [¥ERHZH i 58 & %0
FRATHRAE (55 2R 00 BB 2 R ELAT AR, (H LA
ZH N RE SR HU B B2 25 57, s ] B S NI T
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Fig.5 Analysis of monosaccharide composition of LYP-W1
E: A FOBHE A ARTERD; B: LYP-W1,

2.2.4 LYP-WI1 FdH R4 iy N T
A LYP-W1 (PS8, 8 LYP-W1 L),
3 35 7K i AT AR A FE S B B 2 R TR (PMAA)
FEYY, S5 RANGE 4 iR, ARYE P AL ABEEE 2 R ER 1Y
224 fipe JL A RN R e B e, GF BEOPR MRS 2R, HEI
LYP-W1 H [ ¥ 7 4 &= 225 Rhap-( —1. Araf
(1—»., —2)-Rhap-(1—., Glep-(1—, GlcpA-(1—,
Galp-( —1, —5)-Araf~-(1—. —2,4) -Rhap-(1—,
—4) -Galp-( —1. —4)-GalpA-(1—. —4) -Glcp-
(1—>. —3.4) -Manp-( 1—». —3.,6) -Galp-( 1 >%5
13 Fhigdz =X,

2.2.5 LYP-WI MG MHOREEH  KISRLRES =
TR TiE S WHLE G LS G, U W B RIS %
£, RIR LT - BE 45 5 W0 00 B RO < 25 r= A 41
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Table 4 Methylation analysis of LYP-W1

ha=s LI PIEN Tt 2 LRFA 8] (min) AARFEEIR HE (%)
1 t-Rha(p) 1,5-di-O-acetyl-6-deoxy-2,3,4-tri-O-methyl rhamnitol 5.703 3.612
2 t-Ara(f) 1,4-di-O-acetyl-2,3,5-tri-O-methyl arabinitol 5.969 12.955
3 2-Rha(p) 1,2,5-tri-O-acetyl-6-deoxy-3,4-di-O-methyl rhamnitol 8.778 3.265
4 t-Gle(p) 1,5-di-O-acetyl-2,3,4,6-tetra-O-methyl glucitol 8.933 3.521
5 t-Gle(p)-UA 1,5-di-O-acetyl-2,3,4,6-tetra-O-methyl glucitol 8.933 1.509
6 t-Gal(p) 1,5-di-O-acetyl-2,3,4,6-tetra-O-methyl galactitol 9.927 11.058
7 5-Ara(yf) 1,4,5-tri-O-acetyl-2,3-di-O-methyl arabinitol 10.58 4.619
8 2,4-Rha(p) 1,2,4,5-tetra-O-acetyl-6-deoxy-3-O-methyl rhamnitol 12.414 4.424
9 4-Gal(p) 1,4,5-tri-O-acetyl-2,3,6-tri-O-methyl galactitol 13.792 15.882
10 4-Gal(p)-UA 1,4,5-tri-O-acetyl-2,3,6-tri-O-methyl galactitol 13.792 15.882
11 4-Gle(p) 1,4,5-tri-O-acetyl-2,3,6-tri-O-methyl glucitol 14.076 4.740
12 3,4-Man(p) 1,3,4,5-tetra-O-acetyl-2,6-di-O-methyl mannitol 15.12 3.327
13 3,6-Gal(p) 1,3,5,6-tetra-O-acetyl-2,4-di-O-methyl galactitol 18.928 4.111

AU PRk AT ] R SR 21355 A ) Wy 2 R R S AT
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Fig.6 Conformation and microstructure of LYP-W1
E: A: LYP-W1 5 RIERZLAEA ) NaOH T (9 fre R
K5 B: LYP-W1 By RiA% 53 A [l C~D: LYP-W1 148 fL B2 141,
C FHRAGECH 500 1%, D EHCRARECH 1000 1

—, Hog i Z e 2B AR P A, A )s, A5 R
RIS R KR4 43 BT SO
LYP-W1 pRifE KN, aniE 6B Frx, LYP-W1 BYRL
FBFR/NEBLEPTE 10~1000 nm, LYP-W1 4767
242 39.52 nm,

St 2B FE LYP-W1 BOOREs#, A FHI 4
FEEILES LYP-W1 RIHMOIELR . anlEl 6C~KEl 6D
FIT7S, TERAGEEL B, LYP-W 1 S ASHLI FJZ IR 55
A, NGA AT ZE R IR M=, REDCHTECS .

2.3 EAEZHELYP-WI Xf 3T3-L1 BifsRh¢RAEARAE
SHLEOHNFE

2.3.1 LYP-WI1 %} 3T3-L1 g4iig75 12 R H
CCKS8 LA LYP-W1 XF 3T3-L1 Hij B U5 41 #1936
PR, aE 7 pis, 5% REZHAR B, LYP-W1 7E
25~200 ng/mL ¥R AXT 3T3-L1 4Uia G 7170
W ZE 5L, ] 0~200 pg/mL W EERIN LYP-W1
XA A TP . (H S BEEATE 400~1200 pg/mL B,
LYP-W1 BEHH] T 3T3-L1 40 i3% 71 (P<0.01) .
AR Y 4l M VS 7 S8, BEFE 50, 100 A1 200 pg/mL 119
LYP-W1 75425850 .
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Fig.7 Effects of LYP-W1 on the viability of 3T3-L1 cells
H: *%P<0.01 22770 & *+4P<0.001 22534 %
2.3.2 LYP-WI1 %} 3T3-L1 40 1434 FE ik L 2 iy
s YA O J2—MIRIE YL, gere e SR
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R W5 40 A A2t ad B P BB B TR AP, an
Kl 8A T R, 5 X REZH AH Ll , A Y 2H FAS [w] vk BE Y
LYP-W1 T4 4UE A4 O Yyt i i, LYP-
W1 7E 50~200 pg/mL &30 F N I REN/ 40 Py iy
R BLEL, IR SR .

P25 F FH 5 PN 5S4 -5 A P g T s 5 1 vl
21 O, FE P 510 nm WIS, K 53 #F LYP-
W1 X} 3T3-L1 Hif J8 Wi 4 i 09 S e B2 B2 . &5 R 4
&l 8B 7N, X HRZH AH Ll SR ZH I S (H nd 2518 i,
UiHH 3T3-L1 §ijHE W74 ok s 155 5 o0 A B 7 4
M. SEERIZHAHLL, BEE LYP-W1 25254k B8 iy 3g i,
AU 53 A S 3y A I 2R B A (P<0.05), X4 LYP-
W1 ¥ JFE L E] 200 pg/mL B, LYP-W1 X} 3T3-L1 Hif
R D7 20 Je 43 Ak i 1 o] 3235 3] 38.42%. U HH LYP-
W1 B] g 230l 3T3-L1 ey, vk g i s
JURRER, I H 2 FIEARPEMHIVER . FEmAgE =
MR I 2 BTG T2 —, ZRIRAEDY i T a2 £145HN
LA 3T3-L1 Rulg gl e s te i PndIfvE R, 45
SRE I =R A 2 RE B 3T3-L1 my5rfk, H
RS2 2B AR SOR B dr, I HE i AMPK
T o1 R AR S IR T A R B 2R Ak, B &
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Fig.8 Inhibitory effects of LYP-W1 on adipogenic
differentiation of 3T3-L1 preadipocytes

e A 3T3-L1 40 AYIMEAT O Yefa; B: 3T3-L1 A aY /- tb %,
*P<(.05 225 3, **p<0.01 ZF 1452,

3 g

TR AR T 28 B 1:30 g/
mL, 2GR 100 °C, #2EETE] 3 he FEIZIREERAF:
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