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Study on hypoglycemic activity of Malus hupehensis-Panax ginseng
composite solid beverage
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ABSTRACT: Objective To investigate the in vitro and in vivo hypoglycemic function of composite solid beverage
with extract of Malus hupehensis and Panax ginseng as the main raw material. Methods The in vitro hypoglycemic
activity was evaluated by inhibiting the activity of a-amylase and a-glucosidase, the in vivo hypoglycemic activity
was evaluated in mice with oral starch tolerance test and model of type 2 diabetes induced by high sugar and high fat
diet combined with streptozotocin (STZ). Results The composite solid beverage had a certain inhibitory effect on

a-amylase and a-glucosidase activity, with semi-inhibitory concentration (ICso) of (2.50+0.32) mg/mL and
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(0.36+0.03) mg/mL, respectively. In the oral starch tolerance test of normal mice, when the high and low dose

composite solid beverage group compared with the blank control group, the amplitude of blood glucose increase at 30

min was reduced by 79.64% and 51.27% (P<0.05), respectively, the area under the blood glucose curve was

decreased by 24.72% and 11.20% (P<0.05), respectively. After 4 weeks of drug administration in type 2 diabetic

mice, when the high and low dose composite solid beverage group compared with the model group, the fasting blood

glucose was decreased by 27.92% and 16.48% (P<0.05), respectively, glycosylated serum protein levels was
decreased by 19.46% (P<0.05) and 8.60%, respectively, serum insulin levels was decreased by 28.84% and 18.57%

(P<0.05), respectively, liver index was decreased by 13.59% (P<0.05) and 6.04%, respectively, kidney index was

decreased by 18.67% (P<0.05) and 10.22%, respectively. Conclusion Malus hupehensis-Panax ginseng composite

solid beverage has a good hypoglycemic activities in vitro and in vivo, which can significantly reduce postprandial

and fasting blood glucose levels in mice, the mechanism may be related to inhibiting the activity of starch digestase,

increasing insulin sensitivity and protecting liver and kidney tissue.
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SERA AN IRIG B E B & 30 AR RIS K,
BH PR C N TS 2 S AR R,y ) Bl PR B
(International Diabetes Federation, IDF) % /i %% 11 Ji{ IDF
S ERBE FR 5 I ), 2024 AFE BRSO B ML
292 5.89 12, HMF] 2050 HREAIFE = 8.53 12 TR AL A
WER A B F R E N E IR T AL, SBAN 1.48 ¢,
T 2050 45K 35 B 1.68 42, 5 4bEA 2741 NAbF
W5 PR H (2 I8 I M 2 400 RO I %), X 3s AHED
JA B DR BB I i A U B DRI — R AR AR 1Y
PO ZE AL, F B AR R R & MR AT, R
HRVEAR Sy« = 22—, KIS MRPIR S T 2 B 2
BRI RAE, FEMAFEENE. MME. 2. FEMZ
B K RS AR, I 1 G 2R A AL I A B 1 R
SRR

FERE DRI R, 2 BB RO AR LR 90%., 1
IR A A 2 2 I PR B3R 2 RO R B R By R O 2R,
AR BRI R AT 232 2 K28 (D)@ b2 o R 5 28 i 53
W, FEEALFERE RIS BEIRSE . IREEARERIVINHI 7 (2)
T L A S f KA A TE AR L e R R AR
IR Xof 5 2 M 2 R A S AL, FBALHE oA W T
I SRS, wEmebE RS - A RIS O 2
DTS SR, X 6 2 My B AR s B RO B, D
FEARIMEY . SHiEARRN . ERE N, FoEes
W MR M AFRIER . K, S EREFEENAE
PR SRR, BER B AREE | A0 R R I I A 4y
B 2 A s A 5 4 s

AL 5 (Malus hupehensis) X424 3515, 5 R SE
SEAEY, h b E AR PR b R R e B Y 2
WY, Wt TE RS, R R, R

PR AR, A Sk 28 TR (el £ i R 22 4 el g ),
2014 4 [H o8 TAEFITHRI AR B & 2 CHE k] b i 5 (5
TSI B Bk SR, BRI 15 g/d. WIS
M S, RS AR R TR 3R AR R L,
HAGUAAT B POt gt ey
HEBEE U DR TS 2R . NSRRI A
Z:(Panax ginseng C. A. Mey)W) THRARFRZE, HZ5 /s
&, ATTERNEREZ T, ASRFENEERS 6
FEASEATMZHE, BACIERY . SRy, ek
oo BOBERAS . BUMR 2SRRI B, Kk a-TE
oy A o7 6 BT I8 ) SR SR A ) R 0F 0 A v TR S 2 B
(IR LA R ] 8l ) AR5, RS HE B 1A Py [ 1K
A I I ) S8 06 T I B BH LA AL A I 5 42l 0
FARRE SR A 2 BURR PR/ BB R F R 2 A
=, H 2R S ) 52 T A I I6) B BRI 8 AR X

ABIEFE AL T S AN S AR S Uy o S 250 4 91 1E
HE- NS A BURTCR, WX o-JERMEEM o4
W T TG A R T, X OE /0 BV I ORI ] DA B s
Wl v MR TR BT IS B R AAE R R 5 1 2 TR DR /) B P R 1
BEVEFT, LA A 4l B e AW S RE A 20 ) T R S (RS B
i, TRV Sy figp T8 A P SR - AR 7 il 1 T AR 9 (] 4R it
BB

1 MR5ERE

1.1 SEIREnY)

TJo455E I J- A (specefic pathogen free, SPF)ELHH kM
JNER 100 K, IR JT R 24~30 g, 5 RIS, mime e T ikt
W Eh WA BRA R, YFaTIES SCXK()2021-0002, )
WISLEG W R A R AR W B A s (e PR S st vfE . 3
YRR TR AR RS S L 38 S oty TR IR BT 4
IEEAEE, N 5 R/, IRE 23~27 °C, MXTEE
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45%~70%, N TIEHEAWI A 12 h/12 h, fRIEFRESER, FE
R 1 AR, 35 4 R R R K B A R A ARK
1.2 #R5ERF

WAL S BRI (B 12%A ) . B AR U (2
30%Z2 W) (KK VDt A= Py B AT BRA W1 ); - AR 2 B B (e
JREE FA 10: 1)(BEPG 3T R I8 A D RHE AT IR | ), ASHRE
PI(E 10% A2 BT (KN R 2 E AR 25 R A R A
Al); B DURIRIUI (R 30%% DURFHTF V)W S 4 5 4 PRl
B A BRA ).

XoF i e 4% s --D- N W 7 25 % 1 (p-nitrophenyl-a-D-
glucopyranoside, PNPG, Zli[E 99%)(_LifgF+i T A= bR+
e tn A BRAFD); a-TEBEECRE AR, 11 U/mg) | o- #2551
(R B £F, 28 U/mg) . 3,5- — 7 3 K & iR X 7
(3,5-dinitrosalicylic acid, DNS), #3 jZ ¥ (4LF =98%). #&
FAT (4l =98%). AZ 2 1F(Rg;. Re. Rb;. Rb,. Re.
Rd, 2l = 98%)( IR I Wy RHH A IR A wD); Sl R 1 B
Z (streptozocin, STZ, 4l 99%)(Ki&EFE A HE ARG R
Al); /N BB B 2B W G 8 R U ZE (enzyme  linked
immunosorbent assay, ELISA) A& . Mk I3 25 A7 &
(AP, SHBERTR) (R s i AR Y AR ST ), Bl
BECEEIE 99%)(FREFEEA R, —HOBUIUEAR 8114 A (D(BE
LR — ORI 500 mg 5 S S 5 me) (UM H SE AR AR Tl
A RRAFD; T KA BREA . KGR AN
TOREFTEIR =N . — K EATETR . JOKERFREN . FIVIE
TEM(Grbrat, E2GERALFERERAR), BEE. L
[faitkal, T /RA (A BRAH].

S FRLAE FE 1 R (B M 5 2SS R B A BR A A
1135DM 7= e A el e It 1o s A e AR AT PR A W)
1.3 UFE5EE

Accu-Chek Activ B (7% AL MURHRA0) (TR E & [
Z3Hl); Waters €2695 1 FURHH €754 (FL 2998 i 48 [
H KM 7% ) . Waters symmetry-Cyg {438 41 (4.6 mm*250 mm,
5 pm)[IRFRHRHEE (1) B2 Rl ]); ME204E HLF /047 K7
(K5 0.0001 g). FE28 pH [ #h-1CH 28 Eil) A
FRA T, UV2400 40-71 B4R 66 TH( Fifg 548 )
FAURE RN A]); Infinite E Plex FAR L G175 15 L K
AT BRI FD); HITSOR ok v R 5 O ML) e TS S8 22 A
PIT R A BRAT]); AWT-TOC-20L 8 2 /KA (1Y )1 {03 ke af
BHEA R T); ZNCL-GS /K8 (LT H RAGR R
PR F]); KQ5200DE 7 i85 vk v (B LU i 75 A3 A B
INFD); SL RISEES R F/INR S R A LG R S REMLAR R 45
AR,

14 SKWHE

141 #deis £ AL A B R 5 &
2 5 HO A (10:10:3:2:0.5) 43 0K BB b v 3 45 B

Y. A, BB . BRI DRI
Wy, FE/NEERA NP FEMRS) 30 min, 75211405
- AZ 5 A R IOR
142 BEARGAE RS

(L f A ot VA P B ol

KSTREREMLZ) 03 ¢ & 50 mL &EI, HBEmMA
80% I HE 40 mL, 7S ALPH(INAR 300 W, 45K 40 kHz) 40 min
JET80% H 2 25, FH 0.45 pm A HUMILIEIE AL 0E, Frisug
TR B A IR I T

(2) TR A Yo HR it 85 YRR 174 1

R R EGE B 1 AR RIS 24T Re, . Re.
Rb;. Rb,, Re. Rd XJH&M, 4r51E F 10 mL 58I,
AGEE R, AL 10 min FHFEMERIEE 25
HERRIR A 34 8 P IR A5 IG5k, A 80% I BEE A2 10 mL,
i AR T HE 8 I B VR AR IR R 79.84 . 199.60 .
208.94. 209.15. 209.48. 200.65. 201.23. 199.82 pg/mL.

(€)an>IEE

{3 +1:: Waters symmetry-Cys (4.6 mmx250 mm, 5 pm);
mshtd: ZEA), K®B); HiE: 1.0 mL/min, FEiR: 25 °C,
PEEEAARFR: 10 uL, KK 203 nm, i247HHE 2 100 min,
Vel 25422 2025 ARRR (P E 258 ) NS 051, R VE
RPN 1.

®1 BERBRERF

Table 1 Program of gradient elution

i} [1] /min W A/% TBhHH B/%
0 20 80
35 20 80
55 29 71
70 29 71
100 40 60
Pt

P B — e J3E 1 o B i R AT S 1 AT (B MRS,
FEA AT AR} H A7 1 B A3 1 i

W /%=[(A4 X C 4x50)/(4 yxM x1000000)]x100% (1)

o W A RS BAR A B S, % 4 w RS
H bR A A TET L, A o R 5 B SR DA TR R € o M X BRI
JRE R B, pg/mL; M g AR 1 T, g5 50 st 1 2
AT, mL,
1.4.3  o-Fm B & A 4 5 b

2 Bl /AT S PO e R A A, BEL T R — A IR
W R A BIARYPORAR . 0.5 mg/mL ) a-TEK HEA R
£ 0.5mLIE4, F 37 °C/KE 10 min J5, fA 0.5 mL 5 1%
TENHARARSLKHE 10 min, FJ5/0 1 mL DNS 857 5 & 3
JZ W 10 min, ¥EIGHN 10 mL 2K B, T 540 nm i) & 1%
FeBE, LI Rscsi . LIBERR S il (pH 6.9, 0.1 mol/L)fY,
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B o-TERMERATRC LR (4] U E A IR YORHA N
XFHRZH . AR S AR ORHA MR o- DEA VA VR 2 i TR
R s BRSO S BHM X B, SIS ER S 3 L
HOPE A AT a-TEMTETE PEIIHI 2, H Excel 2021
BOME Al A il 23t 55 2R 90 I ¥ B2 (semi-inhibitory

concentration, ICs),

- TR TS PR 1 2R/ %= (1 - %)xm% )

3= Ay
K A ARG 4, WERRZs AROIE; 4,
RN BRI EIE s Ay N SO RE

144  o-# B 4EFEEERITH 5

2 BRI AR P RO RS VR RS, BE P AR — i SR
T B R A B ARCRHA T . 1 U/mL [ o %5 B i
WA 0.5 mLIES, T 37 °C/Ki 15 min A 1 mL 19
1.5 mmol/L PNPG JIE ¥ W4k S K RN 25 min, /50
10 mL 0.2 mol/L fREREMIE R L 1S, F 405 nm il & W
B, DA SEsed . DABRRRZE il (pH 6.8, 0.1 mol/L)fUHE
o-RIEME WA s A B R A B CRHE BT
MR . RS A BRRR RN o 2 05T B W 2 P
WORTE S BT-REARE A BRI, SCg d Al 3 Ik
BRI, $ARO)IE oA W S PEA 2,
Excel 2021 FAFMALA I 21T 1Cs00

o1 WL R T A ) 2R/ %= (1—%»@00% 3)

K By A SEIAMOGEE; By AL g s FAWOGEE; By
SRt BEZH I SERE ;s By A S ROGE
1.45 DR E LR

2 MG P RO /NGB R PE MRS S d
S BERLA A HEL | BT R A A AR ORMIG . R,
BRUU/NE 7 B SCR R/ R RIZEE AZEK, 12 h 5
44 55 8 4R SR it W A B i, SR S A% 4oy ) E
B AL TE M VA TR (B 20 8 13.4%) . & BT W a1 44
OB ML VE B IS W, 45 251K F 15 mL/kg, TERTRN
2 g/kg, BATARHBE RN AR ORMIR . @Rl ar 50k 15, 200,
400 mg/kg. THEE )T 30, 60 Fl 120 min LR 1M I I
Wi, A& /NS 30 min MOBE E -0 B K o th 2k
1 #(area under the curve, AUC),

1.4.6 Rl 5205

(1)sh¥y 5320 AR R g Ny

NGB PEMESE S dJ5, BEALERE 15 HA 57 H/NR
43 )] RS2 G B A R R R L) s v B R (s A
M), (RN 4 FEJF A /NRIR A EAEOK 12 h, SR
T 0.1 mmol/L ¥R Pl (pH 4.2)FY STZ(FTEEHk
10 mg/mL)#% 8 60 mg/kg 7 X iERLLRE ey E o, X HE4LAR
Ji T AT IR R O v, TESHARUS N 6 mL/kg, 1 WK/,
gk 3d. 4d)a, dEBAR RIS EAREK, BRI &
23 I M, 8528 BE B/ T 11.1 mmol/L i/ BUAME — K
60 mg/kg STZ; 3 d 5 FRUC 2 25 HE 1B, 4525 M6 iR F
11.1 mmol/L, W 2 BUBE PRI /N BUSTRY G v i T . MI]
MR R /N U P B LR 10 R IEH X IR, 3
R /NG P BEALEERL 40 ., 43 ARRIZE | BH X HR 4,
RYCRMIG i 2, B4 10 1, 4REEME5E 4 IR T259)
T, R RS 1K, BAREERRE 2,

Q)FR bR E

RS bR RIS AN B KRS
FAHEM AL G O, FHC 3 KRR AOK R . /MR
AR I g I S — K

23 MR A5 4L/ R AE AR ERK 12 hy, WKH
FAERAZ R TS 0, 1, 20 3. 4 R REISR M
5 23 16 I

I IR 2 (oral glucose tolerance test, OGTT)E: EH
4852525 d I, WIABEEIAASK 12 h, TR H FRRISRIMNIAE %
THEAEERT(RD 0 min) W IMBEE, S8)5 FIRE S 2 g/kg 9 20%1#
ZEPHRVR, Ay NE 45T A4S 30, 60, 120 min (Y 0K,
FIE AUC,

FERFE RO . KK 295 /NS AIES AR K 12 h,
B AR A 7 S0 v /0N RO R AR M BT ek A T
R B R, FHTS0A A BRER K bk T, FEAHIEAR
PR 2K, WIRE S A T BRI SRR 4.

it 5 28 R M AR 3 2R e R IR 4R 2 ) /N BRI )
AREOANESK 12 h, HRHEHRMD, M TEIRARLGHEHE 1.5 h
J&, TERRESCHLE 4000 r/min B0 10 min, #H# J2%
BT 5 P o I 5 A /N U S R ELISA 7] &

®2 DUSERBHTIE

Table 2 Animal grouping and dosage of medication

41591 Ho/ A W SRR TR F48/(mg/kg)
T %) B2 10 R SERBLR 4K /
TR 2 10 e W v e e SEIRBUBAI K /
PR Xt i 2 10 e e DR R R ORI 51 4 150
Vit 0 PP WL A5 5 4 T R 0
[l 10 ien W e B st 600

T /3R IE Xk B2 RS 4 L 1 e Ak o
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JrIE, A 8 e BN & e o el
K @) M (5) 11 E S E HE HT 48 B (homeostatic  model
assessment of insulin resistance, HOMA-IR) % fifi &% 25 U S
% (insulin sensitivity index, ISI),

FINSxFBG

HOMA-IR= (Ts) 4)

1
ISI=In(——— 5
(FINSXFBG) ®)

A FINS %5 Ji 1M i J6E &% R (fasting insulin), mIU/L;
FBG b= JIE Ifil B (fasting blood glucose), mmol/L; %X 22.5°H
BOERF, BHREIEF AR KT 5 wIU/mL 3RS =
YR 4.5 mmol/L {4 I A 7K -

1.5 HIFAIE

{8 ] Excel 2021, SPSS 19.0 G+ #4780 43,
SER LUV AR 25 2R, BN 220 Mk 56 25 5
B3, M Duncan [RIEHET 2 E LA, P<0.05 FR2ES
B#, P<0.01 FREFWTE.

2 HRED

2.1 EFRREHDEMER SR ENE

A 1 R, FETRA X HE S AR AR R 9 33 PR o 4%
AP OB AT 0538, R ETEA I RE AT 2 8
FPEIN B (0 TR B 7 St 3T o SR FH B s AR e AR
YR EETE BT R B i, S5 R BNZ R OR S 0.11%
BT . 4.52% R B2 17, AZ 1 Rgy. Re. Rb;. Re, Rb,.
Rd & 2514 0.35%.0.85%. 0.96% . 0.65% . 0.51% . 0.58%,

22 BRI o-E i EER o- BRI TEEERAVHIHIIE
o-VE N Tl F1 - o= 7 6 01T 2 IR N TS AR TE R . M
K« RERH SRR K AL 0 SR I L 3 R A X A Y 1k
Tt 110 9% AT DA% K AR G P 1 T AR A I A, R AR IS
A R R, BT 5 3R R, T TR M PR o Fh
2 RN, R AARROBEXT o3 A9 R o0 2 AR T T 1 000 1)
R e R T v A A, A S I R R L R -0
AR M, S AR BRI Ik 71.52%F0 83.21%. AR
il a-VERYBEF a- IR ARG 1Cso 4351 49(2.50+£0.32) mg/mL |
(0.36+0.03) mg/mL, Bl UM p 1Cse 2 5 Hh (26.10+
4.05) pg/mL ., (1.51£0.08) pg/mL. LA b 4% 52 B [ Aok
XoF o= AP TR o= 4] 26 W RS 1 38 HAT — s i Al 7
BN a-VEREEN 1Cso B & T o- M WYY, 1245
HEMHEPIM ZHANG P e sy i —5, HRE
AEJE o-TE MY 5 A IORIE P4 0 1Y) S5 FHRE T HE o7 25
LT il B 5
2.3 BRI EE/NRE R MR NS
FRT, KRR SRAIA h J2 25 9 & B0 v AE B U,
AARIVERN, BEA Z R 23 e, 76 R M0 2 g/ £
BT R EARE T, R AR ERETRIREYAIE o- e
N a-HAPHAT BB A0 . BRI Sy B Al b FBEE Tk
e 20, i 3 Kk 3 Al a3 O B EMLTE RS
B UKEESE T, 76 30 min I 0B F T+ EE 4 9.48 mmol/L,
FIIRAE S5 MR, TR R BOMEAL . AR ORE s A
ZH 1 MM TR A B AR T s R R, 43 BB AIG
72.78%. 79.64%%1 51.27% (P<0.05), H. AUC {H @& T

R T RS AT 4 [ OB 3 B T W, 525 X HRALRTEL 2 AR 27.96% . 24.72% 1 11.20%
A 030} ,
5 0.20]
<
g 0.10f L 7 8
E 34 T
= 0 __M NN : : . . . .
10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00
B {3 B3 B} 18] /min
0.10} 2
2 008y
= 0.06f
= 0.04} 1 4 s ¢ 1 8
E 0.02f 3
10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00
£ E5 15t B8] /min

AL IRA XN B WUARTORE 1. #8720 ML 3. AS A Re;; 4. AS A Re; 5. ASEH Rb; 6. AS A R
7. AS B Rby; 8. ASHEIF Rd,
Bl 1 kAR i el

Fig.l High performance liquid chromatogram
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A 100

(o) [ee]
(=] (=]
T T

o-VERY BRI/ %
I
IS

0 1 1 1 1 1

o

0 1 2 3 4 5
AR ST M B /(mg/mL)

C 100
80

60 -

ZRETT R 2%

o~

[}%)

(=]
T

0 |
0 100 200 300 400 500 600 700 80
AR} B VR B/ (ug/mL)

B 120
100 -
S
% 80t
4=
§ 60 -
ES
19 40
S
20
0 | 1 1 1
0 0.1 0.2 0.3 0.4
BT B B e BE /(mg/mL)
D 120
§ 100 . 4
E sof
:
60
5
& 40
s 20
O 1 1 1 1
0 10 20 30 40

W J8HE B B VR B/ (ug/mL)

B2 AR AT BT o-SENY MR o 3 W 1 MBI T R I 4

Fig.2 Inhibitory effects of solid beverages and acarbose on the activities of a-amylase and a-glucosidase

(P<0.05). 3K AT T [ A OB 0 2 B0 R 5 5
(UM A7 LA ZE 4R, LS B 5 A AR PR MR
SRR LA BURER S, W AT A B, I A
HTATHIFR 6 26 1 e U 280 0 0 0 sk g 72,
DS B I B0 78 (R R R P25
2.4 BRI 2 BUPEER R/ R B9 FE I BEE
241 AR REEE. RAETREKTH Y
R X IR IG5, KbhT, Fo R, ke
AR HEIE 3 . ARG, HOBAL 5 0E 3 R AL A,
ANEUATBHLEE IR, KR, SRR, 1k, £,
LR, TR, PR RSk, hE 4 8r,
2 4 FGFE, A IALNETZ N, H0L
PR IRAL . ORGSR R T 1, 4 41
N BT A 3B 4% 14 0 R R ) 43 B A 9.89% .

18 —e— 25 N IR
—x— 15 mg/kghn - 4
15 F —&—200 mg/kg [ AR
_ —=—400 mg/kg[EIARRH
—
=12
=]
£
Eo
-
6L
=]
3 L
0 1 1 1 1 1 1
0 20 40 60 80 100 120
5 [E] /min
W 52 PO R A, * R85 B3 (P<0.05), ** RN 25 Tk i
#(P<0.01),

3 R PCBERIET R O IE /N BUE S AR RS20
Fig.3 Effects of solid beverage and acarbose on postprandial blood
glucose response curve in normal mice

%3 #%H 30 min I#E_EFIRRE K MEE AUC (n=7)
Table 3 Amplitude of blood glucose increase at 30 min and the AUC in each group (n=7)

205 i 7 =/ (mg/kg) )5 30 min IR _F FHIE EE/(mmol/L) AUC/(mmol/L * min)
25 AR B2 / 9.48+1.82 1120.24+148.65
I S 4 15 2.58+0.67" 806.97+76.50"
[ A ORI ) 2k 2 200 4.62+1.05" 994.74+114.32"
[ AR Ak g ) 400 1.93£0.81" 843.36+97.85"

TR /FR A IR N ST A, 528 X IRAL HUAR, " ROR 22 5 B #(P<0.05), THRIR 22 BN (P<0.01),
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Table4 Effects of solid beverage on organ index in diabetic mice (n=10)

415 HEREEU%  BHEREU% B Y%

IE X R AL 4.35£0.28" 1.43+0.12" 0.25+0.03"

L IEE 5.960.32 2.25+0.37 0.36+0.05

FH % BE2H 4.86+0.67" 1.7240.26" 0.29+0.03"

IR A 5.60+0.91 2.02+0.43 0.35+0.06

e R A 5.15£0.79" 1.83+0.35" 0.32+0.04
T SRR, TR R BE(P<0.05), THRR SN D

(P<0.01), £ 5[d,

L K AChT, BoA A RS R IAE . SRR AL, B
X B A AR 7 L AR R 20N R 9 B B 2R R A
PIREAR 35.72% (P<0.01). 28.84%. 18.57% (P<0.05). H1%%
H/N L HOMA-IR FISLZS SR AT LIE M, RERYZH 55 0F 5 %t BY
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Table 5 Effects of solid beverage on insulin function in diabetic
mice (n=10)
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i 1 e 2 7.55+0.96" 5.56+0.97" ~4.83£0.27"
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