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Mo 3t BR s o R AF MR o 4B E AR, BARR AR T A4 2t B 40 K B pH Ao SLER A KG9 %ok,
oL o-R BRI EE, URTETN ) hF SRR E; At HRERRENTHTFS
ABERINBEAT S A AT RERRAHMRAIRRT ) T BRI AGKA St EH, AR, JHF S8
HoE A 1 mg/mL AL B F A RBR 569 K BE, £ pH # BBk KB4 5 (pH4.6) (P<0.05) , /i KBkit4g i
BRIna LM AR EERS (P<0.05) ; B E T, I hF SBR a- i BEfe o-# 5 485 8 09 39 H) £ 5 A1
ik 3| 78.48% A= 57.47%, Rt RAFOGERAER . SHRBEEST R T, Ao I mg/mL JHhF ZHEGRBGAT
B KRm LM LB A0, BAE 1034 mm/s 32 B T 690 R BE R R AR RS KR e S 456 £l B 40 4 T
BFEEF (P>0.05) , SRS hF ZBOFRREK TR RA RN, HWERILSE, JHhF SESRmae
BRGNS D RIER, RERESRAARNR. AR ERE S HFSBE A TRF A, EH0T L AR
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Effects of Polysaccharide of Finger Citron from Guangdong Province
on the Quality Characteristics and Hypoglycemic Activity of Yogurt

LUO Junyun, MA Wencong, WEN Yihan, WANG Ye, ZHOU Aimei’

(Guangdong Provincial Key Laboratory of Nutraceuticals and Functional Foods, College of Food Science, South China
Agricultural University, Guangzhou 510642, China)

Abstract: With the increasing emphasis on health consciousness, the market is progressively favoring functional yogurt
enriched with plant-based ingredients. In this context, the present study examined the impact of polysaccharide of finger
citron from Guangdong Province (FCP) on the quality characteristics and hypoglycemic activity of yogurt. Initially, the
effects of different addition levels of the polysaccharide on yogurt fermentation pH and lactic acid bacteria count were
explored, and the inhibition rates of a-amylase and a-glucosidase were measured to determine the optimal addition level.
Subsequently, a quality characteristic analysis was performed on yogurt containing the optimal polysaccharide level.
Finally, animal models were employed to investigate the in vivo hypoglycemic activity of the yogurt enriched with polysac-
charides. The study demonstrated that the incorporation of 1 mg/mL of FCP markedly expedited yogurt fermentation,
allowing the pH to reach the endpoint of 4.6 more swiftly (P<0.05), and significantly enhanced the proliferation of lactic
acid bacteria during the fermentation process (P<0.05). At this concentration, the yogurt exhibited inhibition rates of

RS EHA: 2025-08-22

HEEWMHE: S A4 42AHF%TA (2023B0202010022) .

{EEBN: $44 (2000-) , 5, AR A, FFRF 8RBT S A AR EEA, E-mail: 2724904509@qq.com.

*EEES: AZM (1971-) 4, ¥4, 23, FH 5 @) BRI F 5 iR R M, K= 5a 55K = St m T 5 2548 /8, E-mail: zhouam@scau.edu.cn,


https://doi.org/10.13386/j.issn1002-0306.2025080242
https://doi.org/10.13386/j.issn1002-0306.2025080242
https://doi.org/10.13386/j.issn1002-0306.2025080242
mailto:2724904509@qq.com
mailto:zhouam@scau.edu.cn

478 17

BRLY T T SRR R YA SR S I PR R - 149 -

78.48% and 57.47% against a-amylase and a-glucosidase, respectively, indicating a promising hypoglycemic potential. An

analysis of the quality characteristics revealed that yogurt with 1 mg/mL FCP addition maintained rheological properties

comparable to those of plain yogurt without polysaccharide, with no significant differences observed in oral friction coeffi-

cient and particle size at a velocity of 10.34 mm/s (P>0.05), suggesting that FCP addition did not alter the inherent textural

attributes of the yogurt. Animal experiments had confirmed that the yogurt enriched with FCP could effectively alleviate the

symptoms of diabetic mice and significantly improve multiple physiological indicators. This investigation represents the

inaugural application of FCP in the development of yogurt, highlighting its hypoglycemic properties and providing a theo-

retical foundation for the creation of functional hypoglycemic yogurt.

Key words: polysaccharide of finger citron from Guangdong Province; yogurt; fermentation process; quality characteris-

tics; hypoglycemic activity

R D B (e R R A T, DhRETEE ST s
SRIFEEIGR . IR 2B AT B Sl ARl 2 57
HrAEL, BB SRR IR S LY . X E i AH L
38 ELA T S TS PR, AN I . B e
PET g, TR LA S PR TEDIREMEE ST
Kerp, AR IR DI RE L3 PR AR 2 AN 22
YIiEM I E BRI . ISh, FRYIE S A TIGE
PEFL T Z—, i B THARREE AN A B | a4 TT,
FE A ST VA A5 22 TC DI B L3 S 3 i T H 1,
TERLT 8 B EIREERR W™ S Fh S

T (Citrus medica L. var. sarcodactylis Swin-
gle), JB& T 2B RHIMGE R, A0 F Ak . b TAl, &
T EL g2y B mRUEAEY) . TR TP AR i 35 D
W2 S0, LU (R T AL )P L
F(FZTII, =) et (EZE 7 T
) R 9h T (G T m ) S, Ho) i 11
AR SR R SRS S R T A S
SN PR T H AT b R T S AR AR A Bk
FEHU LM (Finger citron polysaccharide, FCP),
ZOT IR PTG RS A TSR O, T
WP ST B SSOR T PR A T IR U e A L
TRBZH 3 — 2L/ B Al b 345 T FCP 1Y E2Ey5 PEZH
71 FCP-2-1 Jf 58 it 2 g, HA5E & Bl FCP-2-
1 AJ 5 SRR PR/ BREIR, R Bt R 4T R 10 A
VEFU; AH A ERR WS v i W I FE & DLHRIE , Z20H IR
WA PR IS PR et e DL

BT, AT LA T2 IEUEL, B JeERIT
AR 3h T 22 WEES N i X R WS A 1% pH. 1L IR BT £
FISEIE, FEE a-TEMTE S o- 0 200 B T A 10 1) 232,
DARfAE I L) O T 22 i ; e el L, X hx
ARG E BT b > Z R W BEA T A e e . 1 R
PEFRERORATHIIE, OF5E) 0 T 2B R W5 By
P52 0  de e, SR H B R A% 18 3R (Streptozotocin,
STZ )55 319 2 451405 v UK /) BRUSEAY, SR5% ) 6 T2
BEER WA PSR MUBEG P . ARFFEAN ) h T2
BETEDIREPE RS R A SR AL T B E, BT R
HA B MR IR W5 i BEE T Bl ibaill, A 8340
JR DI REME B S TR RIS S5 18 MR I B A B i

A%t

1 MRIEREE
1.1 #RI5EE

] T 20 (RS FCP-2-1, 2E32>95%,
HIYAEXT S T 1.503%10% g/mol, *FFUHHIERR |
2 FUOBE . BA R A BE 09 42 5T 1 B EE A 0.685:0.032:
0.283) SLEEE [HIM; aid-ln NSRRI
Uy BRA Vs bl B g, Wi KRR B A bR
N BRI A BEFRI(L903)  FHERN R (P ED) A BR
N EL RN IR ORI A BRZS Wl MRS BR Rk
MC ¥ 325t & S A YR A R Al Mt
C57BL/6N /IRl VBT, AR 2322 g, LT 4EiE )
AESLIG ShY)HARAT FRON W _EIE 53N FIHRAE, TR S
A SCXK (#7 )2024-0011; 338 1Ak} (2530 keal/kg) |
= HETEL(4057 keal/kg) BN R— R AMBHE
BN H 5 BaTR 0 . o-JE 3 il (8<10° U/mg) | a-##i %4
BETF I (26.5 U/mg) . ATIEERRZZ v (pH4.5) . STZ.
THXUIK iR R A BRAEL NS R
ELISA il & sRBGEFESERH A RA T Hl =
ME(Triglycerides, TG )5 & . SAHEEE(Total choles-
terol, TC) 57 & . % B AR 2R FIE [ 5 ( Low-den-
sity lipoprotein cholesterol, LDL-C)iX & . =% &
A% 25 1 JIE [#] ¥ (High-density lipoprotein cholesterol,
HDL-C)i5l & Rt @iy TR E T Hofth or
FHAREARTR R [ = o4l

BOm L AVE IR KSR LT RER A R
"l pH 3T VMR B R 2R (b D A3 BRA
PL203 T2 —H TRV _LIGMREIch 2R
(P ED A B2 W] Enspire2003 2 IhRERGHRIY 5[
pE 2\ W] 5417R SRR AR E 0L #2E Eppendorf
/s F]; HAAKE ARS40/60 AR Y 3£ & Thermo 4%
Ti]; Zetasizer Nano 90s ZHKIEOCK EEAX  FEE R
SCALERAT BR N F] 3 B G ACCU-CHEK. B R i 4%

IR G2 A B F] o

1.2 EWHE
1.2.1 JEFERERIEIEE SRR 1Y
J7 9, AELEAE WA AN 7% BHERE, ) Eh T RS g
A1 0. 0.25. 0.5, 1. 2. 4 mg/mL, H: A B F ZHEE
JindESly 0 mg/mL W WIFR 8 R 5 (SY) o HHE
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AL RS 2 A KR AL B RS R,
A 95 °C /KIBERT K EE 5 min, U FRIRS, TEJCH &%
AR ETN 0.03 g/L WS A& BE7 L903, SR IS A B 3+%
FErh 43 °C Bl 4 h J5 B, &S P T
FL, B RIS W FLIR EE B BT, A 4 °C vKFE
P 24 h, AT AL B, R4S T MR 5 (FCP-
SY).
1.2.2 AS[EVES 0 & 08 )36 Z2 08 XF 1 W% % 1 2k it
pH FYsEIE 2% pH T TR, I A [ R WiAE
A pH, AR MR S EE S I E =R, BOFIA{E.
1.2.3 AEBSNE M) B R 07 LR 20N
2 AR GB 4789.35-2023 (L 4L 4 [E R AR UE
B ARGB ZLR B A IO ) XEARTE =
B I P BR WA TRLER PR E I 5 o KEARFRICAS
FIERWIRE LA 25 g, B HS 225 mL JoEEBIER /K FE
SHBRAVE, H TR KBS . 4
eI E TR EFRFA N, 2% 30 min J&5 Hil B B RE
107 PURE SRR RS . H 1 mL 107" AORE ST R
W, A A 9 mL Jop A #RER /K 9345 v, TR 21 )5
WA BERE R 1072 BRI AR BR . FRR I 7 ik, IR
WA TG EERRRE, FLTE A 6 KRR EAE

SO EL 1070, 1077 PASBR BERR BEUME 45 1 mL, Jn
ATCHEE R, B M AR5 3R MU A 29 15 mL
BV EIY MRS 15373 HIRS), BB I E 3
SEAT, BT 361 °C JRAEEFE 7242 h, FEFREE s Pk
BEBTEEAL T 30~300 CFU 5 [l N A AR, HRIEHGE6:
FRAEZLR AT ZLAF B T4 RIS, 55 E 107°, 107 P
AERE BIRBESRAS 1 mL, IIATJCE RS IR, B T
HGAIEFRIMIMALY 15 mL 2850 MC 15358518
5], BAFRE I E 3 AT, BT 36+1 C FUE
FE 7242 h, B FEEE AU Pk A vE Lt T 30~300 CFU
0 BB P9 A, AR SRR IS bR B SR IS TRg AR R T
o FUTRECRIEIAEEBRBREC FIRI LR BRIAY
1.2.4  J 5T BERR WY AA S N T 00 ] S50
MR G SCHR T v UL A S e AN R T 3k T 2 0k
GO B BR WY o-TE RS I o= 26 W D o) 3%,
DA [R] 7 T 22 B i o 1 BT = B B R 05 (A-Y)
YERBAPEXTHE . 4Bl 0.1 mol/L BYWEIR LR nh ik
(pH6.8) . 5% JEMIER . 2 U/mL a-TERBBEHER . 1%
3,5- T AHFLK PRI W . 7.5 mmol/L X fif HL AL ) -
D-RE IR FUH AR . 0.2 U/mL o7 26 WH T BRI W
F1 0.1 mol/L BRERENIE R o

o-TE WY BN 2 - AEAE A PO 300 pL A
il A 400 WL o-TE A3 BT, FE A A T DL
P2 22 RO AR a-VERY B TR, 25 PV v AR IR %
MIREACEE S, 37 °C W E 10 min J&, 5304
A 300 pL Py AT PEVER SR, PR 5 LA 37 C I E
15 min, FAEA A D0 2 mL 3,5- 643K A R
Y&, &6 10 min, WAEEARZE 10 mL, F 540 nm ¥

KASET . FARCD R o jeb AR,
QR (%) = (1 . %) <100 7 (1)

s Ay R LABE IR 22 A I RE Sl A5 5
B (25 P OB IE ) 5 A, Fos BRI OB1E ;
A, Trn LIRS AR o- T A5 T A5 G E (5
i as A OB o

o~H) 25 R B A - AERE AL A 50 pL A
Al 100 pL o~ 501 208 7 B TR, ARG as LA LA
TR 22 AR o~ I BT B, 25 1L AR IR
ZZ v REACAE N, 37 °C EE 10 min JF, #5FLP DA
50 pL A9 XH i J 28 1y -o- D- ML I FUBE A, YR
JE LA 37 °C W E 25 min, FRAESFLHIN 50 pL B AR
BN, F 405 nm K ANNERSEE ., HE(2) 1T
B o AR T ) 258

R RT R R B2 (%) = (1 _A - AZ)X 100

@)

e Ay R AR IR LR i CRERE S IS '
(25 FAFLIEOGIE D s A, FoRFEMBFLIOGIE; A, Ros
VIR IR 2% vh AR o T 25 WH T BRI AT I S R
25 FFLIOGIED -
1.2.5 J TR S SR 1 I
1.2.5.1 JTHhF PRI E =%
ZHANG 5" [ 0585, SRR AR T b TF 2 BE TR
WA AR FRPEREF TN . P20/Ti-01170847 541, [A]
B 0.05 mm, TE 25 °C R A ARYIEFT oy U4, 5y
YIRS 0.1~10 s, BF[E] 2N 180 s, H R 7
0.1~10 Hz Fy7e [ N #EF T, TEXE N AE R 0.5%, B
EEE IR,
1.2.5.2 J R TFBme Y O B R Bl E =
ZHNEIEPY (771, SR ARASC ) 3k T 2 BE R )
PR AT I B BEHE A 43T . FTH AR P B AR
{4 “HAAKE RheoWin Job Manager”, #iiA#&k TR
13 45°, %+% “Tribology measuring” B2/, B8 R
A 0~300 mnv/s, IR E R 37 °C, W, Ik 2= ik
2/3 AL, S “ Continue” FF UM &2, I 52 A T6]
6 min, FIRMETFE =K.
1.2.5.3 JEEFZHERUPRAAIE SR E
SERY 1 7 1, A FH IR SO G B S o )96 T 22 b
FRWPRIAE, KM ZHCA : WORIHTHT 3R 1.450, 53 E514T
13 1.330, “FAlirATH] 60 s,
1.2.6 J T Z2BERR WA PN R IR TG R 2
1.2.6.1 2 BUBEPRYpG /D ERACEI d sy SR STZ 55
3 g N7 1 8 A5 v R /DS BRASE AL 0422 ol 60
C57BL/6N HEE /N RS N HEME SR 1 &, SYCrRETEIR N
12 h, IREER 22~28 °C, 23S IAEEH 60%~70%:; /N,
BEHLST R 6 2H, B340 10 2, —4H K 1E 4 20 (Con), MR
B (2530 keal/kg), HiAy 5 40 kg, e
FIB AL (4057 keal/kg) o FHE 1% (w/v) MR EE, fiF
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FH 0.1 mol/L BIFTFE R 2% vh ik (pH4.5) licihil STZ ¥
W, AL /NI EE B AREEK 12 h 5 T s T
%} 50 mg/kg A H (Body weight, BW) 1Y) STZ & W&,
T 1 ZH /)N BRI BT ST 0.1 mol/L A7 452 IR 9% ik -
AR I B RUE SR A5 AR 2 /)N BB 25 11 1BE (Fasting
blood glucose, FBG)AMEKT 11.1 mmol/L!'*22 ANE4%
FI/NRT 2 d I FRIEST STZ, BLZ=E FBG 158,

R/ N FBG 1A 2 SEhnvEfm (GC N5
0 d), FERPXT 252 /N BRI RE B 524, 45 T AN 521K
YILITT R Je e T Himtse, 4 H B B R ik a3
5 SR ORI TR . e PR AT N (LA
& 60 kg )4 H T 100 g MW, /Ny
BN AFEA R 9.1 £, RI¥SEAR YL (SY) . )
35T ZBERR W5 2H (FCP-SY) 114 /)s BRLUE B )4l 15.2
g/kg BW 14838 iR Wl ) 36 T 22 W 2 0% 12 i AR
s a2 OB A S i AR T 2 b
(FCP)/NEJE B 774 15.2 mg/kg-BW T Z08H;
T BE A (B XU 2H (Dix ) /) BE 1 7718 50 mg/
kg BW HIXUIK; 1EH2H 518582H (Model ) /)N FU#E H
YR JCEE A FRER K . ESEREE 28 d )&, K/ NEUSE
B 12 h, RS 2T/ BRI TR AL R, >R FH i
HREREMIE BN R A L. ASSEE6 7 28 C 3RS s e
HZR Gy oA AE (PR AT IE S SYXK(HE)2024-0136) ¢
1.2.6.2 /PEUVE SO M R 2 78 0~28 d 1Y)
8], B R A — /N BUE AFAE S0 IR, IR ie
SE/NBUARHEE o (RIS, A SR E A2/ N B R A L K
IR e A WA . 25 I ORI 2 e /DN BRAS B ANER K
12 h 5347, I R e R Moy 6 BH 5484 E S
1.2.6.3 1 ik 48 25 B W £2 3 5% ( Oral glucose toler-
ance test, OGTT) ZSCUGLETRAT 1 d(FEBEE 27 d) 3
17 OGTT. &% LI %Y (i, Basdl/NEAs AR
K 12 h, $% 2 g/kg BW #E B A THIE N 50% 15
ZPHEVS UL, T 0. 30, 60, 120 min M) 5 /)~ BLIMOBE(E
g4 BGy. BGyy. BGy. BGyg0 THT(3)TTE/INERIIL
W B i 28 F 18 FH ( Areas under the glucose curve,
AUQC):

AUC[mmol/(L-h)] =
(BG, +BG;)) x 0.5+ (BG;, + BGg) X 0.5+ BGg, + BG o
2

D)
1.2.6.4 M5 M5 2R 5 B e 5 R 5 R AChTHe 2.
i & U R A KN A MrE 4 C.
1000xg T 5.0 10 min, #7208 ELISA i & 2R Xt
I3 H B FE A TR
B 5 R IPTHE AL (Homeostasis model assessment
of insulin resistancc, HOMA-IR ) #&=.(4 )15

HOMA-IR=

Y75 JBR 5 IR (mU/L)x 25 J8 I B (mmol/L)
22.5

A @

JigR 1% 2 AR M A6 I #5 % ( Quantitative insulin
sensitivity check index, QUICKI)#%=(5) 154

QUICKI=
1
log (L7 B 5 2K FE (mU /L)) + log (%% JIE L BE K & (mg /dL))
A (5

1.2.6.5 MIFMAGKSFEOMIRE B/ A TE 4 °C.
1000 xg FESLr 10 min. 42 BEXF N iR57] S 2R X 4%
ZH/NBUMRE Y TG, TC. LDL-C 5 HDL-C 7K 3
AR
1.3 B

K SPSS 26.0 Z:xF Eohs 247 i 35
P<0.05 K/RFTE M 225, P<0.01 FoRFIEN B35
225, P>0.05 WITEGEi4m X DA RS ERE =K,
SLUG 25 R BB AR ME2E R0, T Origin 2022 %X
PEFEAT TR
2 HBRESH
2.1 AEIRMEBHIT HF LSRN A BHIIZ pH B9
Al

WE 1(a) BT, 25 R Y00 pH Bt & B2 ]
PBEINTITREAIS, SRR WS REAT 1 R BERIE . TER
% 4 h B, 2520 T2 BEmR 51 pH ¥4 i 2584
[El A R @ R 509 pH(P<0.05), iHH ) b2 p
IR 1 mg/mL IR YA pH 2 4.53, B3EKF
At 7% I B 22088 R W 4H (P<0.05) . — A K
pH & 4.6 B BR WY R RIS, FEI pH T, BEEE 1
IR FI) A L A, T AR RO £ e R PR MR IR, T st
B fie e B kR EEIE £5 /020 SEaG 2 AR
TR 1 mg/mL FYRR Y B ek 3 & T
P ARSI 0 ) T 2 RE A S R W 1 A TS ]
WX WS K P R pH BUSE I 5 2P A S AT 6,
DU P71 (5t 2 B, ¥R 0.5%~1.5% 114 S FiE
ZHEAETR YT R AR ZR 0 pH FEAE P, RUTZ 0
JE—Fha A T0, AT LAt e R, (R LIRS
TS T, IR R I B, DT ISR FR W v A5 AR I AR
Z ZHETIRY R R pH BN 5 2 Fh
AT P AnAIFSE S B, IR 2 v 43 8 H 1 B-D-A B
PSR WY TR pH r= B2,
2.2 AEERMEHT BF ZPENERTIZLER R B A=

WE 1(b. ) FIR, TERRY A TS 4 h B, T E5F
ZBEAINEN 2 mg/mL AR WS T A FLAT B o i
HOR ) T2 a1 mg/mL AORRYYS, Pi4H
(6] JC . 3% 22 7 (P>0.05) H B & T Hfth 4520 (P<
0.05); MTEMRWI LTS 4 h B, T Eb PP
0.5 mg/mL [R5 9 AR 3R B 450 25 v T HoAth 4%
ZH(P<0.05),

FLIR BEECHZLAT PR S g EEER PRI RN, 4540
PR W0 B LR B B A B o A Pt Ta) B i g 336 m .+ 4n
K 1(d) ros, FER T A EE 4 h B, 0~ 1 mg/mL
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RIERTTE] (h)
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—— 0.5 mg/mL FCP-SY
—— 1 mg/mL FCP-SY
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FLFTH (Ig CFU/g)
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S
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RIERTTE] (h)
(©) 9.5
/OTJ a
= 90 %%
@] 3 .
o = 3 i
@ 8.5
® +— 0.25 mg/mL FCP-SY
el —— 0.5 mg/mL FCP-SY
g o —— 1 mg/mL FCP-SY
i —— 2 mg/mL FCP-SY
75 —— 4 mg/mL FCP-SY
"o 1 2 3 4
RIERTTE] (h)
(d) 10.0

A
[

/ ./ sy
/ =~ 0.25 mg/mL FCP-SY

1 —+— 0.5 mg/mL FCP-SY
—— 1 mg/mL FCP-SY

FLERIAL (Ig CFU/g)
Ne)
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8.5 —— 2 mg/mL FCP-SY
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0 1 2 3 4
RTERTIE] (h)

K1 TR kRS R pH(a) | FUTFEEL(b) | 1
MEERRE L (o) . FLRREEL (D) 1 fE

Fig.1 Changes in pH (a), the counts of Lactobacillus (b),
Streptococcus thermophilus (c), and total lactic acid bacteria (d)
during the fermentation process of FCP-SY

TE: AR/ NG PR A A A 3 22 57 (P<0.05)

T TR R Y FLER TR . 2 e T A &
Py Z IR W (P<0.05), H LSBT T 157.40%
(P<0.05) . ULEH b b i 9 v 2L s BAT B
ARG FEAE I, HESSINESY 1| mg/mL BRI
FHABEINE

LRI, ARFEES IR B2 X ey b
FLER PRI B e, (B T2 p s i Itk
R = RO . ALJEWICZ 25281 I YANG 4560

PEH R i R, BRI 0 R IR R 25l HE
INECIE R AT BRSPS B OL T, 20 i
PG I 2RI 7K 431E D, 5l SRy i 2R
TR A AR PE IR G, (25 1 BT — ZESS A AR ; S serr
A2 R LI TR X 87 340 5 1) IR SO FH L R LI 1)
TR 2,
23 [BFZHERRUIASNERIE SHNEIZRNE

WE 2 Fios, SEEERYAE L, T RER Y
FUBA-RIB BRI 3RS T o-TEM BRI o-Fhi %
MELFBEE IR (P<0.01) o T T 20t al ST I50obE
FERRWEH IS IR A 0.25~4 mg/mL B, X a-FEA;
AWy e ORI N S S R Rl s =l N 2 )
Ak #adte, HERTE 1 mg/mL FIERINTE T ik 25 b
P (P<0.05) . BRWIH T HhTFZFEAIESN 1 mg/mL
A5 X5 -8 My g AN -] 26) B Tt 10 4100 1 252 40 5 Sy
78.48% F 57.47%, MUK LLASHEBRWIHEIN T 337.95%
1 76.78%(P<0.05) .

a - A**
® 100 FCP-SY
B OAY
S 80mmsy
= 60 -
£
& 40
R
=S
L 20
0 m
0 025 05 1 2 4
WP (mg/mL)
100 4 FCP-SY

A**

L%

oW HTEIGR (%) =

0 025 0.5 1 2 4
WP (mg/mL)
2 TR YIS BRI ERR YIRS o-VERY B (a) FI
oA I (b) S0 2 14 52 )
Fig.2 Effects of FCP-SY and A-Y on the inhibition rates
of a-amylase (a) and a-glucosidase (b)

FE: ARVNG PR R FCP-SY H A 3% 2 5 (P<0.05); A
[FREFERR A-Y A #2573 (P<0.05); *&KR 5 SY
42 57 8.5 (P<0.05); **FIR 5 SY IY2E 541 % (P<0.01).

o-GERIEFN o- TPV TS AL, 1A
AR R R T AR . A TRENSE K
FIAA P BB AR A ) | KRS I A A 2, T B
O AR PR3, 368 3400 g s P R 3 2, 7T A
RO LR PR B BT o ik, HOHR I 1) 2SRRI, A
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Fig.3 Shear viscosity flow curves (a) and variations of G'
and G" with frequency sweep (b) of SY and FCP-SY
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Fig.4 Oral friction coefficient plots of SY and FCP-SY (a), oral
friction coefficients of SY and FCP-SY at a friction
speed of 10.34 mm/s (b)
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Fig.5 Particle size distribution diagrams (a) and average
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Fig.6 Effects of FCP-SY on fasting blood glucose
in type 2 diabetic mice
T ARVNG SRR RS & AR A 35 25 5 (P<0.05) 5 **3KoR
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Table 1 Effects of FCP-SY on body weight, food consumption, and water intake in type 2 diabetic mice
_— K& (g) Bt (keal) Yokt (g)
%0d 528d 50d 5528d 50d 5528 d
Con 24.114+0.80" 27.68+1.39" 7.05+1.00° 7.87+0.23¢ 5.44+0.11° 5.40+0.11¢
Model 21.89+1.54° 20.41£1.04% 13.10+1.43* 22.27+1.89" 10.30+2.24* 17.90+4.13*
Dix 22.52+1.18° 24.25+1.15° 11.81+0.86" 12.66+0.92¢ 10.93+£2.73* 7.83+1.32¢
FCP 22.04+0.74° 23.04+1.17° 12.90+1.49* 14.79+0.63° 11.54+1.33% 12.81+0.92°
SY 23.00£1.23° 20.69+0.70%" 13.76+2.43* 19.72+1.72°" 9.94+0.65* 14.98+1.02°"
FCP-SY 22.42+0.91° 23.41£0.59"" 13.02+0.86" 12.82+1.95° 9.44+1.16" 9.2240.74¢

TE: RRVNS FRFOR & LA 835225 (P<0.05); *F/R5Hi28 d5550 diY2E 57 .35 (P<0.05), ** /R E528 d 5550 dif2E 40 . 3% (P<0.01)
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Fig.7 Effects of FCP-SY on glucose tolerance in type 2
diabetic mice
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Fig.8 Effects of FCP-SY on serum insulin levels (a), insulin resistance index (b), and insulin sensitivity index (c)

in type 2 diabetic mice
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