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RME WL — 1 A R A B D 5 VE b 25 W
fitf (10° U/mL) , L¥gBTH7 T A AL BF 5 A BR S 7] 5o
E ) T (3 B IR L A3176) (HE IRAA TR 25 (V900890) |
i B e (PHR1033) | J% EL L 2 4 (P3761), 35
Sigma—Aldrich A BR ] A HEER K 22 BOES 24501
FRTAEAT ; PR pR, FEE 25l PR A
A H S TR, OB A R AE R A BRA A
GOPOD X7 & , & /K 22 Megazyme A7 BR2A 7] ; Jo/K
LBE ToK CTRER PSR ERFR | L TREY B IR A
B o B ali g, 1) 245 4 A Ak 230 A BR A A
1.2 U#E5EF

ME104/02 B 53 Hr KF-, i g4 -4t
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PR, 1 R ST AR WA 4y A R | ZN-
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WA B A ; DK-S26 Rl B #E i K i 4, LI
A 7 LI B4 PR 7] s Fresco 21 W R 2 TR B
LML .QUANTA FEG 450 %37 &k 5 ¥R 85 41 iy
Bi ST 40R Al 2 VR B0 0L, FEERCHE R B
(P E) APFRAF ;Synergy H1 %Y Z D) B8 S FL AR K
WA, 2 EA I AL 2% A7 FR A 7] ; ACCU-CHEK 3 14
AL, 72 E Roche 23 7] 5 DL 5w 2 AUS800 #! 4> H
B A AT BT AR, DL 5 2 R R R B (b D) A BR A
Al XSP-1C B A W62k WAEe , IR MR -R A %50
SR BRA A
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SR W 26 10k il B LAV 3 TR 6 /T o SR/
T K VE IO S5 R 408 T AR TE R R AR 1) 1%
BEFR R 0.4% 7 H 5% M7 fift T 28 18K b il &
R M SR IGIA 18% 5K e #y , i i ey s 1)
FEHUE EORTE BB A AR S, 2)¥% EoK
TE M 355 43 T80 AR A5 1 DA T ki (O SR
ol A AR in A SRS T W D R R S AL
KA, 16T P H 5 R R R 1 £ oK
ek A TREES | 5 R =t g 1 s A R
YR R R R TR S A W, A L 1) T K R G R
[E 22 30 min J& , 2k 5 AR A5 5 AT g 5 R /A H
SROME/ K TE K53 WU 5 ) 7 02 0 b TE B 2%
1.4 EIMEHIKE

HEAR BRI 200 mg 2846 11T 1142 31 1k V€ H B 45
A E] 10 mL Z R4 2% W (0.1 mol/L,pH=5.2),
TEAE G S RS 95 CHI 4k 20 min J5 ,37 °C
KA 10 min, BOGE 5 0, R &
REWR b 0 B A AR B i (FG) o R BT 4 5
A1 mL R A B (&R E S 200 UmL 19 a—3E
H WA 160 UlmlL 19 JE #4025 0 17 85 ) , 76 7K VA 12
JR (37 °C, 200 v/min) AT SMEAL . 43 3I7E 20
min A1 120 min Y05 100 pL EiE#, LRV =
500 pL W Tk S EE 2R B4R SN . B A R R
i 50 (2 000xg,10 min), HGE® FIEW, A
GOPOD 2K 771 0 I 2 A U v o) A Mk 2

2% (BMEEEFARWE &5 bR
5E ) (GB 5009.9-2016 )2 2 it 3 K 7K fift S 19 4
0 1 (TG) , I AMGE B M, FREX 200 mg 1Y
Fedt, 1100 mL B ZACKERE i 55 7% 2 250 mL (1) 4k
FEHT A 30 mL E R (1+1) , A B, B b
KW 2 he MR SE SR, S BV, FRi R K
RS HG A 20 mL Z R #5V  (200 ¢/L) , $5
A7, HCE 10 min, FEI 20 mL 7 R 8078 (100 g/
L), VABR it 2 095 B8 5 J5 4 4 0 I W S ke v i
A 500 mLL 25 5, K SR HE TR O, VW & T
AR, K ER B2 iUk, 35 B0,
PE AL E FH . GOPOD 17 & i E K i
HEBERE

M5 Englyst 5585 7€ #3 19 43 28 ,RDS, SDS #il
RS 4345 T 05
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(6K SEHEZG A U BHEAT A R T B FR S I
SDS(%) =%x100 (2) R R WIENELE ORI, 3E R 4E

WG, WA 12 h, SRIFESE 2 d W s v S 4
kA7 TR 2R (80 mgrkg) o 7E 18 YR IS T S BE R A TR &R
HI 15 min, 8 59 R 6 i (120 mg/kg)™, 25 H4H
AR K, 7d 5, /NEES A =11.1 mmol/
L B A8E B 2, ¥ DR A BURE /N B

1.6.2 ikt dl s BT A B s ialkHER I 4l
feiakh, VLI AE PhInl B2 25 248 9 TREA IR BTAE A
mER, HbhasHH (NC4) . BRI 4] (NM
M), PHYEMIRIA] (PM 41) FIHZE SR 4
(WKBE ) 195 B Fr o xd BRARDEE (AIN-
93G,4 000 keal/kg) , 18 1 1k 7€ ¥3 4 45 2 (SDSN 4 )
49 /I B Rk Ay i 0 T A TE R R 2% B (100%
AL R B KL G, 16 743.40 k)/kg) o 17
B = RIaeE R RERA LR 1 PR,

RS(%) = 100-(RDS+SDS) (3)

A G20 F1 G120 43514 20 min 1 120 min
b F A A AR B R mg TG Ry A 2R B
i, mg; FG R i 25 A B & &, me,
1.5 A (SEM)

0k SEM ULEE 30 R OKE RS 12 T 1L TR A
2 (AW AL TH 1L 20 min FTE AL 120 min) (9 G0
ik M HOE A . #E & FEI QUANTA FEG 450
W%, EETAEBEE RN 20KV, TAEKE N 10.1
mm, JERAEEAE 100xH1 10 000x2Z 8] 254k
1.6 ZHPKW
1.6.1  JAEREJEAORE B /N BRUBE ALy ey AR HE B
UM R /1N RS AL 57 (0 sh ) S 96 Jr R R K
SE YIS B B, IRV R sh ¥

&1 ICR/MREAHHIHEN

Table 1 Composition of ICR mouse feed

s HEBE /%
NC NM PM WKBE SDSN
B IRAL A 63.9 63.9 63.9 63.9 63.9
ERIEH 39.7 39.7 39.7 39.7
& 5 A 13.2 13.2 13.2 13.2
B 10.0 10.0 10.0 10.0
SDSN 63.9
H*e 1.0 1.0 1.0 1.0
K= 20.3 20.3 20.3 20.3 20.3
A& Wy 15.8 15.8 15.8 15.8 15.8

TE A HE 03 (2 2R R ) 50 ) X3 B A AR AR A R Y

1.63 LR AR R SRR 1A AR R 5
J& R IEH /N BT S I R SR, T BRI /INRUEAT T 10, T HE R 4 8, &E
FEASE 120 J5 A IR /NRE S8 WL & AT SO0 A /N R0 PR I B N S It A K O AT
(VEM 2 g/kg) o Ml LBEALAE 0,15,30,45,60,90, WM, SRS N BRAE AR R S
120 min W5 /N B J5 0B K724, T LG 2R, S SR A . T 4% 22 5 I [ 08 T
fE2F 5 S OB IR /N B oy 4 AT . KRR IR ZUR B IR 204 4 CR e 2 d,
NM 4 (A= BREhK; HWHEE ), PM 4L (BT R ¥ehE;  IRRREERMASUR A A D 220 v, 70k
H % ¥ H ;200 mg/kg'™!) ,WKBE 4 ( H 25 & # It I3 AKE L Z1 (Hematoxylin—eosin staining , H&E)
Y15 H# #H ;200 mg/kg; ) I SDSN 41 (1 7 1 DA% i BLTR A R (PAS) Yo 8,5 1%, 38 28 2 W i
A48 o/ (K- )P 2 il Gkt i), IEH /N BOULER, v 8 Al i 4 A sh A b A A R L
VERIE# % BRAL (A FRERAK HHVER ) A2 SEIFTIReTsbn (4 9 5% &l ALT FN 4 5055 2 il
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AST) ‘B T BEFE A% (LEF CREA JRE Urea) | IfiL JR
4 35 (H i =B TG & IH [ B CHOL iK% % 5 &
1 LDL-C 1 =5 % 8 & 11 HDL-C)®", {i F fifg 5k
B 32 W FFHR K (ELISA ) 320570 &0 5 1l 378 e 1 25 e
5 Z YR (HOMA-IR) B 5 & s 45 %L
(HOMA-IS) 1) HOMA F& A8 B PFAk f e b 40 i
S F TR, B 5 R HUHE £ (HOMA-IR ) #1
i i) R ABURFE B (HOMA-IS) i3 A F
HOMA-IR = FBGXFINS/22.5 (4)
HOMA-IS = 1/HOMA-IR (5)
= FBG 4 PR /I BRL 04 25 1 il s 7K F
mmol/L; FINS k8 PR 95 /Iy B 25 16 e &5 36 K F
mlU/L,
1.7 SitoH
FRA R 2 /058 i 3 R AL, I 45 S <o

PUE+bREZE "R, R IBM SPSS 25.0 #4714
P hbE {f A ORIGIN 2019 2 &, ¥ % 5 2%
7 #T (Analysis of variation, ANOVA), >R HIXBH
(Dunkan) 75 %47 2 5 LR (183 KF P<0.05) .

2 RS54
21 BEHEMSE

A S ol A T 1 T A A R T b R —— SR
K TE K Sk BH X6 HE 2l R Ak 19 R K 3
VE g B IR 25 SR N5 2 w12 i AL TE b s 4%
i RDS & & 4 (23.03+0.60)% ,SDS 1 RS 1 % &
43514 (58.04+0.48) % F1 (18.92+0.62)% , 15 4% i
B R BRI Ca® T TR I8 1) B i R 26 A 2L )5, S R v
RDS &4 i F A% (P<0.05) ,SDS #l RS % 4 i
F T (P<0.05)

x2 BHEHALEMHEPRELER . BELEMMRAEENEE
Table 2 The content of rapidly digestible starch, slowly digestible starch and resistant starch

in slowly digestible starch noodles

# 5 RDS/% SDS/% RS/%
& EREA 21.17 £ 0.51° 4522 +0.28" 33.61 £ 0.27°
A BRI B 73.23 +0.73° 18.67 = 0.17° 8.10 £ 0.67*
T A B A 23.03 £ 0.60 58.04 = 0.48° 18.92 +0.62"

e [l — B R [ Y AR /NG R OR B R P 25 5 (P<0.05)

22 EBELEMHENMREND

WE 1 s, 58 KR T 18 T
Ky 2% O RO 465 ) S8 7 T K U 9 2 T A R A T Ok
AU, T L T K A 445V T T S O R D 4% T
5 AR AR 20 min S5, WEEE B K UE Ry 2% 1B
25 1) 2 ik 5 I A TR A B D) 00 A | K T Ry 3% T
JZ VR 2% 252 i o e i
2.3 EBHELEMHENERLTERMN

FE 25 1E /0N BRVE B ORIk K JE 0 Fn 0 T 1k U
Wk A5G R S w2 g ith 26 (1 2) AT LLE
E5RIAI0 TK TE AR Bl AR R 7 A 0 T A T
b 2% I A I IO S I TG | TSP % ol A vk R
1B 15 BSR4 K B8 8 1 70% , HLUA AR H3 B i i
] F JFLSE Y 15 min ZE3R £ 45 min,
24 IR mETL

WE 3 FrR, 76 4 JE T B NC 24109 1E 5
/N BRUALRE JLF- TG A8 fk s NMZE (1R85 J o /0 R i A 72

B 1 T@EEXEH(a)BELEHRMEZ (D) BEL
TEM M 20 min 5 (c) BB LR M B EE L
120 min 5 (d) BRI £544 (5 000% )

Fig.1 The microstructure of common cornstarch (a),
slowly digestible starch noodles (b), slowly digestible
starch noodles after digestion for 20 min (c¢), slowly
digestible starch noodles after 120 min digestion (d)
(5 000x)



136 hoE g

2025 4E5 1 1)

16.0

—— WK R
14.0 —e— MR B 2

10.0

=
g
= E
2180
=
= 6.0
Y
=
2.0
0.“ 1 1 1 1 1 1 1
0 20 40 60 80 100 120
IS i)
Time/min
B2 EENREBANMUEERERFEELESR
MERHE R LE R

Fig.2 Postprandial glycemic response of normal mice
after ingestion of gelatinized cornstarch and slowly

digestible starch noodles
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Fig.3 Blood glucose changes in mice in the normal
control group, negative model group, positive model
group, slowly digestible starch noodle group and white

kidney bean extract group during intervention

2 TR PR /N BL(P<0.05) . T I, B IR
9o /0N BRUA A G i A R MR 1 & AR AR Ak N 4L
PRI /IS B 5 8 — EL7E T B PMZH R SDSN 40 1y
B DR /N B 1 o e BB AE SR 1 JEAA BT R R, R N
AR T R 1 0 LR B 5 0 N B AR — B, 4
G Al R A, PN B R L AE 5
2 JE 15 2 3% , WKBE 418 BR % /N BURT 2 J8 14 5
RS NM ASA 8, 765 2 A%
A TR IE F W

*3 FTHHEESHNMNRWERETK

Table 3 Weight change in mice in each group during the intervention

ik %0 Rlg %1 R/ %2 Rl % 3 RAlg %4 Rlg
NC 29.12 + 1.25° 3322+ 1.37° 36.27 +2.20° 37.06 + 1.99¢ 39.38 + 1.62¢
NM 30.90 + 1.92° 29.40 + 1.37° 28.68 + 1.17% 27.46 + 1.43* 26.44 + 1.96*
PM 29.47 + 1.37° 28.57 £ 1.62° 31.24 +1.33" 33.37 + 1.44¢ 35.25 +2.12¢
SDSN 29.15 + 1.63° 28.60 + 1.64° 30.15 = 1.16* 31.69 +2.14* 32.97 +2.25"
WKBE 30.60 + 2.16* 29.92 + 1.97¢ 28.29 + 1.04* 29.48 + 1.06* 30.87 £ 0.92"

T A — PN R _LAR /NG SRR oA B35 1R 22 5% (P<0.05)

2.6 HOMA Fazs#s 8T

WE 4 FrR , N NM 41 NC i xF R R
B PR 5 /I BUFR IE B /N B 1B R K P 48 8K
(HOMA-IR) il Jif £ = U 4R 0 (HOMA-IS) A 3E
W 1 25 5 (P<0.0001) , 3% 3 B 1k 2417 5 IR
s e, /N B A B T R B FE AR, XS R

BEORE AR B 22, RS T 4 AT 25, BRI /N
R 4D 1 % 3R IR0 R R R % 3R SRR 2 AR T A5 2
M3 . A HOMA RS AT Al 45 5Lk B, PM 4155
BR 9 /IS BB M A2 A R B ar, LR 2 SDSN 4
WKBE 2 14k 52 O 4 2%
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Fig.4 Relative value of insulin resistance index (HOMA-IR) and insulin sensitivity index (HOMA-IS)
in the normal control group, negative model group, positive model group, slowly digestible starch noodle group

and white kidney bean extract group after four weeks of intervention
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Fig.5 The results of ALT (a), AST (b), Urea (¢), CREA (d), CHOL (e), TG (f), HDL-C (g), LDL-C (h)
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(B S 5 T AT A IR B o R A8 90 A T
25N PRI /N B LDL—-C 7K - A5 85 4 1+ Pk 2
PM £ .SDSN 41 f1 NM 209 LDL-C {4 o & P22
5 (P<0.05), 1 WKBE 41 LDL-C {5 NM 4%
A E R (P>0.05), AR T ISR AL 2%
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AL B . PM 2B /NERIE IR R B AE
UNCEE IR Y SR NS S - VN -l
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245 PR I B3 TR A FE AR &2 1E K WKBE 41/
S50 RN L I I AT B B A, A BN ERAR
& ERBEFE B /INE L A A ik S,
NC.SDSN 1 WKBE 21 fiF 4 s K/N515), IR IE
WO, NM ZE 40 i 1) R BR N i AN
A f 200 B IE ORI 5  PML 2 JH 4 L P o
2P0 0 I T g S P 40 M b AR 3 S TR R
o] < I AR 1 A FH 3 B T /N B ST 45
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(b) 5 ACHE A0 {203 € A
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&y P N T
- TR RS

GrenTRe W
5 8 S . 4
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£

(c) SEAKG AN LT Be (o 1T A

E 6 T4 AR NC.NM,PM.SDSN #1 WKBE 4 & At #1 BT A K9 5w B2 1 v
Fig.6  Pathological sections of kidney and liver in the NC, NM, PM, SDSN and WKBE groups after 4 weeks

of intervention

3 #Hit

AR SCHRGE T B R W 5 08 T AR TE R R 45 L1
SR STZ 75 5 10 A E i OB B35 /s BRI
TR, Hodr, BT R R Y SR B T
AST ALT .CHOL HDL-C % IfiL 5 48 b5 {5 19 57 3 A8
PRI AL 20056 B R (7 9 T 20 20 B 24 R A 40
7 B S W 1 A FH s B T /N BRI R, 12
TH 10 UE by 45 KB R /N BRAR AT B0 1 T T A%

AR, 25 W ARG, A B 3 A, JBR B B AR AN R
By R UROR DA BIR OO BE A 23, LT i A
FIZE 2 BT R 40 7 O PR /N BT S BE R
INRERIWRIZ o == ELAR IBUYD A Bl DR /N B8+ 15
RORIFABRAE, R 8 Z RPN BE 8 2 A fUgek o0
AR EE T 0 T Al T8 A B A% 0BT DB A 2 A T
£, H TG LDL-C 4 il 3 45 b 55 A5 5 28 Bl b i /)N
B W EE2E R (P>0.05), 455 A R 18 1



25 1

TR AL AR A T TR R AL KR AR R ) RARCR AT R

139

ATE oy Foy 26 X A A B PR /) A e 4
ROR, BN 2= AR BRI

[10]

Z % x #

JUNG D H, TRAN P L, YIM C S, et al. Struc-
tural and functional characteristics of clustered amy-
lopectin  produced by glycogen branching enzymes
having different branching properties[J]. Food Chem-
istry, 2020, 311: 125972.

ATLAS D. IDF diabetes atlas|[R/OL]. International
(9th editio). (2019-11-14)
http ://www. idf. org/about —diabetes/

Diabetes Federation
[2023 —09 -24].
facts—figures.
LAUBE H. Acarbose: An update of its therapeutic
use in diabetes treatment|J]. Clinical Drug Investiga-
tion, 2002, 22. 141-156.

HSTAO S H, LIAO L H, CHENG P N,
Hepatotoxicity associated with acarbose therapy [J].
Annals of Pharmacotherapy, 2006, 40(1): 151-154.
CHITTURI S, GEORGE J. Hepatotoxicity of com-

monly used drugs:

et al.

Nonsteroidal ~anti —inflammatory
drugs, antihypertensives, antidiabetic agents, anti-
convulsants, lipid —lowering agents, psychotropic
drugs[C]//Seminars In Liver Disease. New York:
Thieme Medical Publishers, 2002.

ROSENBERG I H. Starch blockers—still no calorie—
free lunch[J]. New England Journal of Medicine,
1982, 307(23): 1444-1445.

LAYER P, RIZZA R A, ZINSMEISTER A R, et
al. Effect of a purified amylase inhibitor on carbo-
hydrate tolerance in normal subjects and patients
with diabetes mellitus[J]. Mayo Clinic Proceedings,
1986, 61(6): 442-447.

ENGLYST H N, KINGMAN S M, CUMMINGS ]
H. Classification and measurement of nutritionally
important starch fractions [J].
Clinical Nutrition, 1992, 46. S33-50.

HUNG P V, MY N T H, PHI N T L. Impact of

acid and heat —moisture

European Journal of

treatment combination on
physicochemical characteristics and resistant starch
contents of sweet potato and yam starches[]J]|. Starch -
Stiarke, 2014, 66(11/12): 1013-1021.

KIM J S, LEE Y S. Antioxidant activity of Maillard
reaction products derived from

aqueous  glucose/

[11]

[12]

[14]

[16]

[18]

[19]

glycine, diglycine, and triglycine model systems as
a function of heating time [J]. Food Chemistry,
2009, 116(1): 227-232.

DONG S Y, PANYA A, ZENG M Y, et al. Char-
acteristics and antioxidant activity of hydrolyzed B-
lactoglobulin —glucose Maillard reaction products [J].
Food Research International, 2012, 46(1). 55-61.

LU Z H, DONNER E, LIU Q. Effect of roasted
pea flour/starch and encapsulated pea starch incor-
poration on the in wvitro starch digestibility of pea
breads[J]. Food Chemistry, 2018, 245. 71-78.

TA L P, BUINA E, ANTAL O, et al. Effects of
various  polysaccharides  (alginate, carrageenan,
gums, chitosan) and their combination with prebiotic
saccharides  (resistant starch, lactosucrose, lactu-
lose) on the encapsulation of probiotic bacteria Lac-
tobacillus casei 01 strain|J]. International Journal of
Biological Macromolecules, 2021, 183. 1136-1144.

BLEMUR L, LE T C, MARCOCCI L, et al. Car-
boxymethyl starch/alginate microspheres containing
diamine oxidase for intestinal targeting[J]. Biotech-
nology and Applied Biochemistry, 2016, 63(3):
344-353.

HASSAN H, GOMAA A, SUBIRADE M,

Novel design for alginate/resistant starch microcap-

et al.

sules controlling nisin release[J]. International Journal
of Biological Macromolecules, 2020, 153: 1186 —
1192.

CUI C L, LI M J, JI N, et al. Calcium alginate/
curdlan/corn starch@ calcium alginate macrocapsules
for slowly digestible and resistant starch[J]. Carbohy-
drate Polymers, 2022, 285: 119259.

SUN Y, WANG M C, MA S P, et al. Physico-
chemical characterization of rice, potato, and pea
starches, each with different crystalline pattern,
when incorporated with konjac glucomannan|[J]. Food
Hydrocolloids, 2020, 101. 105499.

MA Y S, PAN Y, XIE Q T, et al. Evaluation
studies on effects of pectin with different concentra-
tions on the pasting, rheological and digestibility
properties of corn starch[J]. Food Chemistry, 2019,
274 319-323.

NING Y J, CUI B, YUAN C. Decreasing the di-
gestibility of debranched corn starch by encapsula-
tion with konjac glucomannan [J]. Food Hydrocol-

loids, 2020, 107: 105966.



140 S SIS = T SO 4 2025 R4 1 1]

[20] BEHERA S S, RAY R C. Konjac glucomannan, a charides on lipid metabolism disorders in diabetic
promising polysaccharide of Amorphophallus konjac mice[J]. Journal of Edible Mycology, 2017, 24(1):
K. Koch in health care[J]. International Journal of 77-82.
Biological Macromolecules, 2016, 92: 942-956. [26] FERiEE, skFr, BRHE. &7 K& PO 200 & ks ik
[21] FANG Y M, MA J H, LEI P Y, et al. Konjac WFEE[N). WL PR SS & 2%, 2014, 24(6): 496-
glucomannan: An emerging specialty medical food to 498.
aid in the treatment of type 2 diabetes mellitus[J]. WANG ] X, ZHANG Q, CHEN L. Experimental
Foods, 2023, 12(2): 363. study on acute toxicity of compound Daqing granules
[22] ERBAMITRAETER S, BERE MM [JI. Zhejiang Journal of Integrated Traditional and
B, T P IER A E . GB 5009.9-2016]S]. Western Medicine, 2014, 24(6): 496-498.
Jemt: s ERMES R, 2016: 5-6. [27] WANG Y L, NING Y J, YUAN C, et al. The
National Health and Family Planning Commission, protective mechanism of a debranched corn starch/
State Food and Drug Administration. Determination konjac glucomannan composite against dyslipidemia
of starch in food: GB 5009.9 -2016 [S]. Beijing: and gut microbiota in high—fat—diet induced type 2
Standards Press of China, 2016: 5-6. diabetes [J]. Food & Function, 2021, 12 (19):
[23] LIU M, ZHANG Y, ZHANG H, et al. The anti- 9273-9285.
diabetic activity of oat B—d—glucan in streptozotocin— [28] SUI J, SHI B Y, HU Y H, et al. Islet function
nicotinamide induced diabetic mice[J]. International changes among the elderly population[]J]. Archives of
Journal of Biological Macromolecules, 2016, 91: Medical Research, 2019, 50(7). 468-475.
1170-1176. [29] DE HEREDIA F P, GOMEZ-MARTINEZ S, MAR-
[24] WANG L J, WANG L L, ZHANG N C, et al COS A. Obesity, inflammation and the immune sys-
Glucose metabolic effects of oat noodles with differ- tem[J]. Proceedings of the Nutrition Society, 2012,
ent processing in type 2 diabetic mice[J]. Journal of 71(2): 332-338.
Cereal Science, 2019, 88. 125-131. [30] FENG Q Q, NIU Z T, ZHANG S Q, et al. Pro-
[25] BKBHEAE, SEHomi, 23, 45, [0 0G4 2 0 X tective effects of white kidney bean (Phaseolus wvul-
W DRI 70N BRUE AR 25 50 9 1 BUVE D). & TR 4R, garis L.) against diet —induced hepatic steatosis in
2017, 24(1). 77-82. mice are linked to modification of gut microbiota
OUYANG Y Q, WU Y L, FENG C P, et al. In- and its metabolites [J]. Nutrients, 2023, 15 (13):
tervention effect of pasteurized mushroom polysac- 3033.

Comparison of Intervention Effects of Slowly Digestible Starch Noodle, Acarbose
and White Kidney Bean Extract on Non—Obese Diabetic Mice

CHEN Xing, LIU Jie"
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, Jiangsu)

Abstract Objective: To investigate the intervention effects of slowly digestible starch noodle, acarbose and white kidney
bean extract on non—obese diabetic mice induced by streptozotocin  (STZ). Methods: A slowly digestible starch noodle
with calcium alginate/glucomannan/cornstarch microstructure was studied. The development of in wvitro digestion experiments
and the characterization of scanning electron microscopy showed that the slowly digestible starch noodle was successfully
constructed. The postprandial blood glucose response curve of slowly digestible starch noodles was explored by establishing
an animal experimental model of non-obese diabetic mice. Slowly digestible starch noodle, acarbose and white kidney
bean extract were used to intervene diabetic mice in different ways for 4 weeks. Fasting blood glucose and body weight
of mice in each group were monitored weekly. After 4 weeks of intervention, serum indexes such as FINS, ALT, AST,

Urea, CREA, CHOL, TG, HDL-C and LDL-C were measured. At the same time, the histological characteristics of the
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liver and kidney of each group of mice were observed. Results: Acarbose and slowly digestible starch noodle had a sig-
nificant effect on glycemic control in diabetic mice (P<0.05), which could significantly lower blood glucose levels and
significantly improve insulin resistance and insulin sensitivity in diabetic mice. However, the side effects of acarbose can
result in liver damage in diabetic mice, which is reflected in the significant height of the liver function indicators alanine
aminotransferase (ALT) and aspartate transaminase (AST) (P<0.05) and significant liver lesions in liver pathological sec-
tions. At the same time, after the intervention of slowly digestible starch noodle in diabetic mice, alanine aminotrans-
ferase, aspartate transaminase, urea, creatinine, total cholesterol, triglycerides, high density lipid—cholesterol and low
density lipid—cholesterol were closer to normal mice, or there was no significant difference (P>0.05). Compared with
acarbose and slowly digestible starch noodle, the intervention effect of white kidney bean extract was worse in different
indexes (P<0.05). Conclusion: Slowly digestible starch noodle has a good intervention effect on non-obese diabetic mice,
and has no side effects on mice.

Keywords slowly digestible starch noodle; diabetes; blood glucose; serum index; pathological section



