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Extraction process, primary structure and hypoglycemic activity of
polysaccharide from Trichosantheskirilowii Maxim. seed

SONG Qiaoying, ZHANG Kunpeng, WENG Shaoting, LI Shuyan, SU Zhen, KONG Lingqi
( School of Biology and Food Engineering, Anyang Institute of Technology, Anyang 455000, Henan, China )

Abstract: In order to optimize its extraction process and investigate its primary structure and hypoglycemic
activity, the homogenous polysaccharide (WHP- 1 ) was obtained from Trichosanthes Kirilowii Maxim. seed
by hot water extraction, purified by glucan gel G-150, preliminarily characterized and analyzed for its
hypoglycemic performance both in vitro and in vivo. Under the optimal extraction conditions of temperature
80 °C, extraction time 100 min, solid-liquid ratio 1 : 25 (g : mL), and one time extraction, the average
extraction rate of polysaccharide was 19.01%. Results from characterization indicated WHP-1 had a
mass-average relative molecular mass of 4.765x10°, contained five sugar residues, and displayed a flat
surface as well as a porous structure with fine particles attached. Hypoglycemic activity analysis showed that
WHP- I, with a half-inhibitory concentration (ICsy) against a-glucosidase of 15.837 g/L, reduced the blood
glucose level by 32.13% with a dose of 200 mg/(kg-bw) and by 42.27% with a dose of 300 mg/(kg-bw)
after 4 weeks of administration, indicating its potential to slow the organ damage caused by diabetes
mellitus type I (T2DM). Moreover, WHP- 1 also demonstrated capacity of repairing the kidney and
liver of diabetic mice.
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AR, W& XY 2B IRABESE, IESEK
VYA 2 Z R E YIS TRE, R L Bt
Adb. P . FRIMOBEFIBE MG SE, 2B 7Emfbaszy
PGB, R, KARMEY Z BT 58 C R 25
i AR i B 55 T A B RS 2 — o 2R PRI AR
POKIZHET: . ORI, A P R E L R A R
SRR Hi, HUKIR R B ERAE R
XF 2SR NS PR IR NS S I R, 2
H A K 7 22 W iy R B k22—

HAT, 5T 208 0 MU TG I B9 H 254
% I AUHEJRHG (T2DM ) J&—Fh LA g o RR AR
BRI e, B R 2R RIS ALLH], s
KAEEY . BTN A AL b R AR
HEME RSP TS BB 2 IR, WHEIR
e . RFOe . RS, QSR IRR kS KR
HE R W I & AE e e LA, B, 0k SR 9
I A X PG () G2 ik T 36T FLA F B L,

HAET, XASMFF I oE R EE e s . B
JRIDRE T 25 3 PR i LT A K T AR b &2
BE T T ARG o ASBIR S LARE RS R SRR, SR 4
RSB R RE MR Z W $2 B T 274k, B
T L KRBT R R RN SROM R I o B 1 B34
Z W% (WHP- 1 ), 3820 Bopi 2 B . AR X 43
T (My, FFRES T8 ), KA IRE
TEASCRN Y AL 45 5 B Xt WHP- | Z5 M iE47 R 4E . &%
Je . RIVERSMIR NG TEAE WHP- T BB 15
TR, DU RS BERE 22 WA B 24 5 T 1) 07 FH 25 0 ik
fil

1 SREERS

11 RFENEE

T TC R FE AR AT, LPH T2 BB 5 B
TRR2ABE AL AT . K B, KB . WARRR,
riral, b2 s AE AL R e A BR A D 5 S
ETEE., —HOm. Bl e . CRREF, @ik,
2% [E Thermo Fisher Scientific 2\ &) ; BUBEFR G . 2
FRle . WIS CRER , REET S TR A TARA
Al RO MU e . A e B EfkEh
(NaBH, ). #hf2, ¥hpkal, REETEIFELL T
PR A R K, Rk B AR
FRAF]; Bl-RyHE . BEREh g2 vl (pH=6.8). -
T | 4-fiF 3L 283 -B-D-Nk IRg 21 LA PNPG )
R R A BR A FD s S A R &
W 1 R A A W T AR S BT A RN 7

fa R CS7BL/6J /MR 60 HI 2~3 J, (20+2) g J,

B AR (e AR E AR A R ], YR TIES : SCXK
(30) 2019-0010, SE5/NGE MW EMRSE 1, 45T
JENE I K R L

FSH-2A ] i# =y sl ¥ B bl , M T A RE SE 5 A%
]~ UV1901pes BOGH A1 WA T, # 5
KA EABRA 75 GC-9860 MG i%iX, 1l
IREBN BT A BR 23 7 5 Bruker ALPHA 8 B if A%
RELAMETEAL, N ER AT FR A B 5 A 5 400
MHz ##E 4R, B TR A R A
Al JEOL 4 f F W il e , H A Tk U445 1SQ
7000 GC-MS AL, FEBR Qi /RBHE (HhE)
AR LC-20AT mROEAH IR, H A 5 ER
ANESA PR T 3 Aglient 1200 T 75 A50BFH (43543,
GEERRE A R AT .

12 Ak
1.2.1 AR

FAGHEFFE T 50 CRyTEIR THAR I TR =1
&, IR IE, 1 40 B, B TS E48 b ErF
S8
1.2.2 S ¥EAREw & a4

KRB BRI TE AT AE . AR 0.25 g KGHEHT
¥R HE T 250 mL 781K 80 CHEHL 2 ho W T2
BUS TR R AETE Ky 78 RIS, RSSO )5 0 28
MK E R ZE 250 mL®,

FERAEC I BB Ry 1 /L A 2 WA v VA T
TAERMPREA. 2 3WE 0. 0.2, 0.4, 0.6, 0.8,
1.0 mL & & bR vE A TR T TR e il v, 2R
WKANEZE 1 mL, HINA 1 mL JRESECH 6%HY
AR KN 5 mL WA RRIE SIS, BhK3E 15 min,
BB . LRI % WA W R A RE S A X
PR, BT 490 nm J K FEA7005E o LA 2508 5
HRIE (g/L) AETAAER, WO%REE YA bR il VE bR ifE
Mgk, EHBR N y=0.6284x+0.0303 ( R*=0.9925 ),
123 $HBRREWTE

K0 R O 0.2 mL T H I8, 7%
TEARAMEZE 1 mL, HORE, W2 RAE 490 nm AbAYIL
JERE, FRARE 1.2.2 AR M2 F 5 H 45 AR AR
ZHE TR . ZHHRECR IR AT

eprpmz %= 00 (1)

m

K p NFFRE R ZHE R REIREE, g/L; V WER
AR, 250 mL; m MASHEAF AR &, mg; n I
BEAGEL
124 $HEEE

[ 7 FEHF ] 120 min, RHEEE 12 30 (g @ mL),
PRPOREL 2 ¥k, HEAMIZIEIRAE (50, 60, 70, 80,
90 °C ) XTAEHEAT ZHHEBCR A ML,

B ERNR L 1230 (g mL), $RBORE 2 k. 2
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WUREE 70 °C, HEARFFREAH] (60, 90, 120,
150 i1 180 min ) XJAGEHEAF ZMHEIR A RZ I

P 72 SR ] 120 min, $EHOKEL 2 ¥k, HRBUE
JE 70 °C, ZEAREE (1:20,1:30,1: 40,
1:50F11:60 (g:mL)]) XHERFFZHHEECR T
%Zulﬁj[ll-u]o

[i] 7 PRI E] 120 min, BRE 1 : 30 (g @ mL),
FRIBURSE 70 °C, BEEAFFRBORE (1. 2. 3 1K)
X 2B BRI S
125 EXREH

XTI RIS, BGRIUREE (4), 42
Bertal (B). BHAELEE (C) F4EKRE (D) #H171E
AESLES . IEACSEER N R SKF ML E 1, UZ
L Sy (< S T ipri

# 1 IELIRNF KPR

Table 1  Orthogonal test factor level table
H#E
AP ARBGREE/C BRI )/ BHB L/ PRI L
(4) min (B) (g:mL)(C) (D)
1 75 100 1:25 1
2 80 120 1:30 2
3 85 140 1:35 3

1.2.6 AE#AF 2 4440

MG SCRR[131FE PR B o, $OKIRERE, 4
AR TOK L BEREDUR R, WAETIE . K UTEY
FHZEB K, FREat Sevag % (A5 1E T
R 4 1) BREA . BARERAER BRI
il Sevag 4% 4 « 1 RFRILIR S T30 2},
JiZI4E % 20 min, #E 7~8 h, B L EHREE FR
BEZE WO TR B, s L2 AR RD
TS REREFF R Z B IR W ( WHP )5 FI) FH ) 58 A B e
G-150 (4.6 cmx5.0 cm ) %f WHP #Ef7&4lifb 5 i £
WA (WHP-T ).
127 $4TBALR B

HRAJE SCHR[ 1419 WEAEAE L, 43 HIFRHL 5 mg WHP-
[ A1 1 mL ¥EHN 2 mol/L =K (TFA) 7&
110 °CIHHa 7K it 3 h, SR 45 o5 I /Do F e
M N WRT, HEE 3~4 1k, LISE2BRRFRE M TFA,
HRKEF=H0

FRICE AR 7K A & LR (i 45 2 mg . 2R PR
1 10 mg AN BRI ILEE S Z FR G 2 mg, RATE A
0.5 mL MEBEH, F 90 °CilyA 30 min, JIA 0.5 mL
ZIREF, T 90 °Cili¥s 30 min #6472 Witk . V45
5, HIN,RE 0.2~0.1 mL J&, HBUEE 0.2 uL #E47
SAETE T
1.2.8 WHERAR R

HRYE SCHR[1SIFAEE 2, B 10 mg FE40 5 2 mL

TR AT 18~20 °C R /K¥S#EA 30 min, i
JEREEAIA 1 mL B KK A 30 min, FUCEE
JEIA 1 mL M e, KBRS 1 he RZEHRIE,
A 3.5 mL ZEHBEHEITREI, BUR 2 N,
T, BT A ) B R RE S RS 7E AR o
A TFA (2mL, 2mol/L) 7 110 °C P& 3 h J5IH
JEzE T, BITiSBIREME =) . M NaBH, (25 mg)
BEATIE B, 455 I 1 mol/L Y HC1 435 pH £ 5.0,
PR Ve 4 2 T A L IRAE S In A SRR 2 mL ),
T 100 °CyiE 1 h, HIHEEBER 3 EWEZET,
FIARFE A T A bbb e s, BUREAE UG
AL B35 58T
1.3 WHP- | Bm#EE M
1.3.1 RSP do ks i b

HRAE SCHR[ 161 VEME 2, LA 96 FLAMARTE J k14,
¥ WHP- T P 5 i 4R B 43 514 0.25, 0.5, 1.0, 2.0,
4.0, 8.0, 16.0 g/L BIFFIMAEE M o AR AL : 40 pg/mL a-
HIEE I 40 pL FAFIRES 40 L. XFHEZL: 0.1
mol/L pH=6.8 [BEFRELZZ 1P 40 pL FIAFIIAE S 40 pl,
2 40 pg/mL o-FZEE T 40 L F10.1 mol/L
pH=6.8 UBEIRERZE MK 40 uL. 4540 37 °ClHIE/KIA
10 min, FHIA 7.5 mmol/L /% PNPG 20 pL, 44237 °C
{E IR /K 30 min, fIIA 0.1 mol/L A Na,CO5 /KA K
100 uL Z& 0k Sy, M HAE 405 nm B AR
{ER 0 WO I 7% N 7 N v i 1 oo
Al _AZ

i‘fﬂ?ﬁ'J%/%:A x100 (2)
-
P A A HABOCE ; 4, X EABOLE; 4,

S RE G
1.3.2 T2DM ) RAER 32 5

HR A SCRR[17-191FVEME T, CSTBL/6T /NFAEIE
HUSE 1 G A B BEPLEERE 10 HU/NEAE N IE
WA (NG ), 4herimmILaiimel . HA /N BV R &
JE = EERE 4 RS, HE R O e IRA T E (STZ)
(30 mg/(kg-bw), Bl4F 1 kg KFLAZGRIZ %, F
[ ) 3 do NG 4/NREG G RRAERK . & /D
AETES A8 2 h, DABRORIBTALAY Db g o 3 S
3dJE, MEBISRIMATINZS HE MBS ( =11.1 FRIH G
B s BB, K H R HIRES STZ,
FIHA 25~40 mg/(kg-bw), BLEEB M. shipss
5 AR S ST S5 Bl W A RS BRSO R DGR E , Bl
W2 S s e B ZE Bl S B SR

TR T BN BRBEAL 3 AR 2 (MG 41).
WHP- [ 5740 (H-WHP- 1 41 ). WHP- I H5|&
44 (M-WHP-1 ). WHP- I fik#540 (L-WHP-1 ),
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Table 2 Administration methods of each group

15 ”/J\Ew ??%%' HldE/ AEN

Bom/H FE i [mg/(kg-bw)] (mL/10 g)
NG 41 10 AR K 0.5 mL 0.2
MG # 10 ALK 0.5 mL 0.2
PG 4 10 Bol 4 ) 100 0.2
L-WHP- | 41 10 WHP- [ 100 0.2
M-WHP-141 10 WHP- [ 200 0.2
H-WHP-14{ 10 WHP- 1 300 0.2

TEWEFEIME], & 7dids% 1 RANRAYIAE . 26 d
Ja , PEATARE CARZRIK )12 he K 41/NREA T 2.0 g/kg
( DI/NEUAREE e ) R A0, 4525)57E 0. 0.5,
1.0, 1.5 F12.0 h & imbs. 452505 28 d, FHBRARER
WAL ; s BUT. &
1.3.3 JEEFREF e M T

45 21 /N B ) S B IR R B O, 5 RS %
FEL - RS- X 45 2 /0N BRUA FF O R0 U 4 R o i %
Jite R /N EAR AE 2 Hi A TR B A AR e SR o
Bifi e FH R 2R AT RS HR B o

W,
Al % =—282 %100 (3)
Wbody

K A WEAUNRBIIERHHEEL, %5 Wogan HASUL/N
FRUTFE S5 R BT 3t S @5 Whoay WA H/ NI, g
1.3.4 ABIHRIDFHH

FE/N B AR FE S, ERCHE JH R R A A - 5
J A3 R 10% A48 /R Sy MRS WEA T 181 22 24 ho B
FHARTFHARF 8 (100%. 95%. 90%. 80%. 70% )
W CBEB K, BEAARFR B0 SR K 1 he K2
WA ¥ L 2R AR — RO A A b, K AR 3
MR Y R ALY G A, e AR TE R K T | 58 4
JEVE, R EBE R R, 7E 60 °CHRMEFE it
%% 15~30 min, f/5 HIRANGMEELZ (H&E) Yefh
5 pum JERAREY] R T 2120
1.3.5 &AL B

SR TR 0 I 2 4541/ 0 RO B A0 O v 4 e
ki E ALY ( GSH-Px ), &L LB (SOD)
N B (MDA) BI&+H .
1.4 FRAEFNK

SR LC-20AT 1= R AH € 15 {300 2 34 ot 2 0
WHP- [ B4, Tl HEMFRIC 1 mg $#5
£ WHP- 1 J£ T 1.0 mL =78k, B 20 uL A
Aglient 1200 B = %R AR 1S AGHE T 434, D %4
R 3EF S TSK-GEL G4000PWx1; A6 #% s 2%
il RID ); Y siAH 22 +7K ; Jiid o 0.6 mL/min;

FEVRSA 30 °C; RID JREEE R 35 °C. &b KHH
MIE . K4 A WHP- T BC s R R E N 1 g/L
MV, HIZRIBKIES L, 76 190~400 nm 3% 75 il
WHEF TR AN EIE R, WEAE 280, 260 nm % K ik
EEAFEW S, X WHP- 1 B AL = 347K
TS M, A ETE 25 @35 H: : DB-17( 30 cmx
0.32 cmx0.5 cm ); A28 A KNG B TR 2%
(FID ); fiii# 1 mL/min; #FFEIREE 280 °C; #1190 °C;
T Nyo FTIR JURAR §5 SCHR[2010EF 7450 . HH6TE R
4000~400 cm ™', /3 FEE K 4 em !, FREREL 16, NMR
AR SCHR[21 9B o 50 mg WHP- [ T
0.5 mL F/K 1, X FEAEFT PCNMR | "HNMR 4347 .
SEM M3zt : '+ 2 mg i) WHP- T 505 T 4948 i 7 1%
BERESL A B, WE4r, USSR RTIES

2 HR5WR

21 BEELE
AR EBCREE . Bl RN L RO RG A AT
ZFHRBCRA R, WA 1,

50 60 70 80 9
BHRIRE/C

| b a

60 9% 120 150 180
B HEAT]/min

1:20 1:30 1:40 1:50 1:60
BHB /(g : mL)
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1 %%Fﬁiftﬁ/ﬁ(
A R R 25 57 .3 (P<0.05), T
Bl 1 AFERBGRE (a), WE (b)), BRI (c). $2H
UK () XIRE Rk 220 S U3 ) 52
Effects of extraction temperature (a), time (b), solid-
liquid ratio (c) and extraction times (d) on extraction

rate of polysaccharide from Trichosanthes kirilowii
Maxim. seed

Fig. 1

2.1.1 Z#RRBAE

M 1a AIAT, S 42 BT [E] 120 min B T -
30 (g:mL), $EHOREL 2 WEF, ZHHEBOREEE
P2 WU B 1 e 2 R S 3 S ek A X ]
REJE PR R R FF 2 X B, IR S s 2
B & R ARG WA, IR AR T 22 Bl i 4R BCR UT,
MW 80 °CHY, ZHHEBURE SR K, K
I, BERRERHBGRE N 80 °C,
2,12 ZFEE

A 1b FTAT, ENEEE 1230 (g mL), 421
TR 2 R, REUREE 70 °CIY, SRR % 1R
TSCRRE ] 1) T e 52 R S0 0 J5 a2 () R g, B e (]
MIRER , B K PEAR N, MR BReT,
R T 2R EE . 4R BORESY 120 min B, £
FEARIBCR IR B K, R, BEBEFE I [E] 2 120 min,
2.1.3 #k

DA 1e A0, Y4REURAE] 120 min. 2 HKE
2K, FRBGRIE 70 °C, ML BCR R A BRI ) T
T S ISR NS D R B Bl RN L G
FSWRE ISR, W mRe ) Cak B R, BRI
T 2HREE, IR T ZHR4RBCRMT, 2k
WM 1230 (g:mL) B, ZEHREECRARIR K,
P, BERERRREEN 1:30 (g mL ),
2.1.4 RICRH

E 1d FTHT, $EMETTE] 120 min, BHELE 1 -
30 (g:mL). $EBUREE 70 °CH}, ZAHHEBCREEE
PR G Z M0 . BRI 2 ORI 3 IRE,
HZEEA B EMEER  ORPCARE 2 R, K
WA B ZHEE 2l s, FrLIES 3 PR L ABHREHL
AR L, SEEREORECH 2 K.

2.2 IEXRLI

POKIRBERT AR F Z LS LI 25 R LR 3.
3 ATHN, 4 B R ZE S B IR AR R A
TR R >I2 R (] > R BOR B RN L o 4 AR
KM EN A,B,C,\D,, BNRHEIEE 80 'C . IZHEHT[H]
100 min, BHEEE 1025, $2I0C1 R, MRYE IEAS L ER45 3
AT 3 WE R RIS, 2R3k 18.94% .
19.07%#1 19.02%, ZHFHIHRECERN 19.01%, Z55%
R, KT EAMREEL . RERZ S P20R A
B BD AR RS MR 20, I ARG AT IR BUR Y
3.60%, /NTAMGELER, % A I T iR
Z G5 SRR, DT R 2 B OR

3 BUKIRIEE IE LA R

Table 3 Result of hot water extraction experiment

A B C D

IS F
o T T TR
WREE/CC WHE/min (g :mL)  REUIK
1 1 1 1 1 18.75+0.26"
2 1 2 2 2 17.54+0.19°
3 1 3 3 3 16.43+0.13%
4 2 1 2 3 18.26+0.34°
5 2 2 3 1 17.39+0.24°
6 2 3 1 2 18.08+0.16"
7 3 1 3 2 16.72+0.18¢
8 3 2 1 3 16.97+0.21¢
9 3 3 2 1 17.14+0.29%
K; 5272 53.73 53.80 53.28
K, 5373 51.90 52.94 52.34
K; 50.83  51.65 50.54 51.66
ki 17.57 1791 17.93 17.76
k 1791 17.30 17.59 17.45
ks 1694  17.22 17.65 17.22
W= 0.97 0.68 0.28 0.54
(5= A>B>D>C
SSLEIE S A,B,CiD,

2.3 WHP-1 #1REHRIE
231 MM SBEAEERE

WHP- 1 B9 =5 R A €035 18 A1 UG 1 L
K 2,

i B {E/mAU

O 1 1

1 1 1 1 1
25 50 75 10 125 150 175
A4 88 A [A]/min
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190 220 250 280 310 340 370 400

Pel/nm
K2 WHP- | B R0BAH C5 15 (a) A1 UV IS0 #
(b)
Fig. 2 Liquid spectrum (a) and UV adsorption spectrum (b)
of WHP- [

H & 2a Af, WHP- T A4 i R ROk (533 P ok 2
— I, ] A 6.843 min, ] WHP- 1 R34 —
Wiy, e si Rz Y, WHP- | Y458
4.765x10%, HE 2b I, 1 260 F1 280 nm Ab#E G
Weficlds , FHH WHP- 1 9 0E A . ZIKEZRT
fEAE. [, SRARE SRR LIS WHP- T bk &
N 94.14%, Al TIR SN .
2.3.2 FTIR 5 #7

& 3 i WHP- [ i FTIR %4,

-

1637.01

i
576.27

1 1 1 1 1 1
3000 2500 2000 1500 1000 500
PWeE/em™

K13 WHP- I ¥ FTIR i
Fig. 3 FTIR spectrum of WHP- |

1
4000 3500

AT LLE Y, 3434.78 cm ' AbA — AN B 1L
W, PLP7E WHP- [ H7E7E—OH; 2923.45 cm ' 4b
J C—H W4 IR shIE>Y; 1637.01 cm ™ Abig S

WHP- T 1) C—O0 F1 C—H 2 zh5 | r Y,
1100.96 . 1078.81 Hl 1024.40 cm ' &b Mg i i %5 B
WHP- | H 777 i i 5>
233 AR RS

&l 4 25 WHP- | B4 B A4 2R .

23 4re !
L
WHP- [
T I 1 I I hJLl L‘_LAl—,\
5 6 7 9 10 11 12

8
AR/
1B 2— BB 3 4— BB S—ATa;
4Lt

Kl 4 WHP- T BB Bral 2R

Fig. 4 Monosaccharide composition analysis results of WHP- [

6 FhEMEBRAE S o3 0 B RS . BT RAARE . K
WE R AR ZLRE . A SRR R
BA IR EA T e R B, WHP- T 352y Bl A . 4
ZPHEAEZLMEA AL, B Byt 3.56  1.64 : 1,
234 WAL AT

WHP- | HIEAL BT 45 5 W3 4.

2 4 [ LIFE 1, WHP- 1 FEAL G A 5 FioR[H
VEBERATAE), X 5 PR A= 32 2,3.,4,6-
P -O-Mey-D-Glep . 2,3,6- —.-O-Mes-D-Glep . 2,3,4-
=-0-Me;-D-Galp. 2,3-".-O-Me,-D-Glcp Hl 2,5-—-
O-Me,-L-Araf ( Hr, p Hl £ 53513 7% 0H e 5 0 0k Mg
W), BLH] WHP- 1 £ 7 D-Glep-(1—> . —
6)-D-Galp-(1—, —4)-D-Glcp-(1—. —4,6)-D-Glcp-(1—
F1—3)-Araf-(1—) 25 B

MR A S 50 45 R a] HE W i, WHP- T L —
4)-D-Glep-(1—~ F455, HAFAED BE, /it F 2
i — 6)-D-Galp-(1— fll — 3)-Araf-(1— 40 i, H W
D-Glep-(1— > 25l F1 3255 H K 3

# 4 WHP- T I3 kss
Table 4 Results of WHP- I methylation

haes AT EY)

JEEE N

BFEE, m/z

1 2,3,4,6-M4-0-Me,-D-Gle
2 2,5-7.-0O-Me,-L-Ara

3 2,3,4-=.-0-Me;-D-Glc
4 2,3,6-=.-0O-Me;-D-Gal

5 2,3-2-0-Me»-D-Glc

D-Glep-(1—
—3)-Araf-(1—
—4)-D-Glcp-(1—
—6)-D-Galp-(1—
—4,6)-D-Glep-(1—

43,775,101, 131, 145, 161, 205
59,87, 117,159, 173, 233
43,71,101, 117, 129, 142, 173, 205
43,71, 103, 129, 161, 189, 233

43, 45,117, 127, 201, 261
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23.5 MEEERIEAES
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Fig. 5 '"CNMR (a) and '"HNMR (b) spectra of WHP- |
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Fig. 6 SEM images of WHP- |
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Fig. 7 Inhibitory activity of WHP- I with different concentration
on a-glucosidase
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Fig. 8 Organ index of kidney and liver in each group
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Rl 4525 4 B 5%25 1 M, M-WHP-1 4
F1 H-WHP- I 41/ R OBE (53 0 BEAIR T 32.13% A1
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Table 5 Effect of WHP-1 on fasting blood glucose (FBG)

of T2DM mice
v FBG/(mmol/L)
}IEF‘EID
7d 14d 21d 28d
NG %4 5.87+1.357% 5.43+£0.27" 5.45+1.457% 578+0.58"*
MG 4 29.74+1.65" 29.54+3.32™ 29.54+4.25" 28.65+1.35"
PG 4 24.65+3.45" 20.46+4.68" 18.36+7.32" 15.68+4.44"

L-WHP- 1 20 26.34+4.7"  25.75+2.78"% 21.43+2.14" 20.43+2.23"
M-WHP- T 40 25.24+2.34" 23.68+5.22" 18.34+£2.05" 17.13£2.35"
H-WHP- T 41 25.02+£3.07* 22.67+5.45" 17.67+3.32% 14.33+5.67*
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Fig. 9 Effect of WHP- I on body weight in mice
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Fig. 10 Histopathological analysis of livers of mice in each group
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