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Effect of Fermented Milk with Natural Non—nutritious
Sweetener on Alloxan—induced Diabetic Rats
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Abstract ; The aim of this work was to investigate the effect of fermented milk of natural non-—nutritional sweetener on the
general symptom and blood glucose metabolism of alloxan—induced diabetic rats.The fermented milk was prepared separately by
adding natural non - nutritional sweetener, sucrose and without sweetener, and the sensory and physicochemical indexes of
fermented milk were determined.Rat model of diabetes mellitus was induced by intraperitoneal injection of alloxan.Three kinds
of fermented milk were fed by the dose of 2 mL./100 g-bw-d. Drinking water, food intake ,body weight and fasting blood glucose
(GLU) of rats were measured continuously, glycosylated hemoglobin ( HbAlc ), insulin (INS) and oral glucose tolerance
(OGTT) were also assessed.The results showed that there was no significant difference in sensory quality between traditional
fermented milk and the one made from natural non—nutritional sweetener(p >0.05).After 4 weeks, the blood glucose level of
each group of fermented milk was restored to 20.20 mmol/L, the insulin level was restored to 11.72 mIU/L,and the symptoms
of diet increase and weight loss were also alleviated. The fermented milk produced by natural non— nutritional type was more
effective than the other two groups,and as effective as that of the chromium picolinate—treated group(p >0.05) ,the blood sugar
was 18.80 mmol/L,the level of insulin was 13.85 mIU/L, the area under the oral glucose tolerance curve was 42.30 h-mmol/L
and the glycated hemoglobin was 10.53% . Therefore, the fermented milk prepared by natural non-nutritional sweetener has a
certain hypoglycemic activity.
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e R R e, B DU FE 1235 iRk LE 80 C K
B 3 Yk 60 min, H#EL% 1:40 FRLME EL 90 °C oK 2
KA 90 min, B DURFTH BRI 1R A _EIE W,
SRR H AR OB DR EE S A I T
T, FHEE 29 R TR Y 2~4 %, B ECE & PEI A H
EHEE .
1.23 kREEZLAHI4& SRESCER[10] 9 T 24l 4 &
Pl , Ho A R SR B 8 i B TH kL & e L AR S i O vk
1.2.2 Frifil 45 i Skl B 5 6% (w/w) TR & AH
M RN R BEFL PRI 6% (w/w) WEVE; JCET R &
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JBJE 3 G5 DU 4 8 E 120 mg/ (kg - bw) J5, PR IR [H] B
24 h, FARUGENIEH 4 d XP/NRESEAREEK 12 h, BE
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X B E B 1% (w/w) MHRE FF RS K IS T, % I L.
FLAHE E X R K BEFL; A 10 KRR HEE BN
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Table 1 Comparison on sensory, physical and chemical indexes of different fermented milk
Wi RARAE e it AU FH RO 2 T M & FEFL ToTeR KR
{675 (10 43) 9.0 9.0° 9.0°
RE R bR Wk R (10 43) 8.6° 8.8" 7.0"
HZURA (10 43) 9.1° 9.2° 9.1
&R (27100 g) 3.12° 3.13° 3.12°
. JEAE L 44 (g/100 g) 11.65; 15.71: 11.58:
FEHM(2/100 g) 2.95 2.94 2.95
BRI (°T) 80.72° 82.34° 82.75"
AR $( x 10° CFU/mL) 7.14° 7.36° 7.20°
fiedit (kJ/100 g) 325.99" 423.27° 318.74"
I FATA R NG F R BA B EN 2R (p <0.05) ;3K 2 [,
F2 HHKRBRAEEDINLE (x+8D,n=10)
Table 2 Comparison on weight—change of rats in each group(x £SD,n=10)
N I
ﬁg 214 oz B Xt B éﬁﬁ;gﬁi[ HER R4 ;ggz
1 185.70 +4.50" 188.10 +4.70° 187.40 +4.72° 187.20 £4.76" 188.90 +5.34* 186.3 +4.90"
2 210.00 +7.40" 168.86 +12.47" 169.29 +8.85" 171.57 £9.45" 170.14 £9.82" 170.70 +7.62"
3 226.80 +6.09" 175.31 £10.68" 179.29 +8.85" 180.31 £5.05" 181.25 +7.84" 181.90 £9.30"
4 243.78 £8.27" 181.70 £9.78° 188.75 +8.38° 191.53 +8.28° 193.51 £5.39*  194.38 +8.49™
5 25733 +7.67" 185.25 +12.82° 195.24 +7.01"™ 197.88 +5.73" 198.75 £8.10" 197.75 £9.08"
6 262.33 +6.80" 186.50 +9.54° 198.25 +8.42" 201.75 +7.88" 203.48 £9.42" 201.63 £8.59"
BHB QRS A T A A2 e L, B T 82 e i 0 JE AR 307 :E%%
SPLIE P Bk K g B S, R S T EAR A A DT L 1 S——
o 62 5 CRYIRE 7
22 KEBIAMARRKEMETEHIIM & 4, | TR AL AL
AP 1 DR 5 2 R £ T R =
5 S B35 R T L ML BE AR R R R 204
REPYOKSZE R BEI(p <0.05) , BHMH:XT 8L T 1 ¢
WiE , B PR IR R BRAR K 3B = T R B e, 156 BH itk e 10 i 3 3 7 p 3
FH P2 6 T 1S AT AP 3 A 25 ik % i P DU 4 s E 15 N o ) ()
R AR 2 fr iR . R LT BUS  BEIR ah P 37
S B 7K 15t I HEE £ 5t £ A (7 B2 09 B (p < o1 = e
0.05) , 1 4 i J& R L I B ik 1545 12006 & 1250 R 3
WEEPE2ZER (p >0.05) , UL & EFLAEE AR LUA 2K & 100 4
BB PRI R B2 B 2 IR RE IR o ﬁ 75
2.3 RAFEEFHHEBM LB KBREELFZ M 50-
sk 2 PR, VU S WE 15 S S , DU 4 IE B 5] a
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Sy S 33 e DR R LR T A LA ) A O e
(EALARA I A5 2] — 2 B2 BE MK &2, T RS A 1 LA
FRAHALIARRE I B A B, R EEFL P A LR 12 BEALIA
AL
2.4 RAFEEFEMHEMEZBANERFARTE
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Fig.1  Comparison on drinking water
and food intake of rats among different groups
AR S BT (p < 0.05) , 156 I ASE 280 21 i ARl A Qs 5=
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(p <0.05)  SFELRULAAH LL , 25 A WL+ ZH R B A i
BB T 1T 1 8 IT 46 2% R R (p <0.05) , ZH [a) 22
S, RSy  JCRITR A R W FLAL > RARAE
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#3 FBHRKREE MR (x£SD,n=10)
Table 3 Comparison on blood—glucose of rats among different groups(x +SD,n =10)
o 235 18 1fit 4 ( mmol /L)
£ 552 J8] $3 R 554 8] %5 5
254 423 £0.35" 4.23 £0.96" 4.87 £0.06" 473 £0.50" 4.60 £0.05"
TR 423 +0.27° 23.03 +1.22" 23.40 £1.01° 24.20 +1.66" 26.27 +2.06"
PP %5 R 2H 423 +0.30° 23.30 +1.40" 19.43 £1.45" 18.20 £1.12" 17.44 £1.35"
KIRIEGE Y , , e ‘ .
— 423 £0.20° 23.50 +1.83" 21.00 +0.75" 20.05 +1.03¢ 18.80 +1.57"
ARl R EERLA

MR AL 423 £0.34" 23.13 +1.60" 22.17 +1.34° 21.13 +1.28° 20.20 +1.94°
Tol bR &l FLal 423 +0.44" 23.50 +1.61° 20.75 £1.02™ 19.72 £1.35" 17.67 +1.89™

TE [ A PR TR _EAR /NG TR 3s BAT B 125 5% (p <0.05) ¢

#£4 K4 E AUC HbAIC . INS 1 HOMA-IR B % (x £SD,n =10)
Table 4 Comparison on AUC,HbA1C,INS and HOMA-IR of rats among different groups(x +£SD,n =10)

SEE Ayl AUC(h-mmol/L) HbAlc(% ) INS(mIU/L) HOMA-IR

ZEH 12.85 +0.97" 4.66 £0.44° 2231 £0.99* 456 £0.10°

IR 68.18 +£9.72° 12.53 +0.96° 10.9 +0.74* 12.73 £0.76°

FHAE X HE 20 38.82 +4.34" 9.09 +1.09" 1549 +0.61" 9.01 +0.79"
KIRAERE = AU AN ORR L T 7L 20 42.30 £4.79" 10.53 £0.61" 13.86 £0.16"™ 11.58 £0.39"
M & mE L4 44.86 +3.94¢ 10.66 +0.62" 11.72 £0.45° 10.52 £0.22"
TCHTR R & L2 4344 +4.65° 10.00 £0.72" 14.17 +0.48" 11.13 £0.59"

(A RN AR /NG R R BAT MR 2E 5 (p < 0.05) 5 B R BT 15 ¥ (HOMA - IR) = I B B ( GLU) x IfiL i 1§ & 3%

(INS)/22.5,

FRF R BEFLAH AP MEX A LR EZE R (p >
0.05) , U Bt FH DR AR B A} IR bl ] 75 R i L, m)
DI 63 ARUTTI i N O o S e 1 @ SR R R O A QL i
T2 4 ) AHIE o
2.5 RARIEEFFEMEMEZEEZIS K RIER S &I
FEHR Y # M

e 4 50, 525 (4 AR b, B 4H )RR INS 7k
S R, AUC \HbAlc il HOMA—IR 7K 3 i 25 F}-
= (p <0.05) , 156 HA DU 4 w5 B I s 13 S 5 ORI 5
FOTIAAS R, PE T I g 5 AP  ai , O R A R S
AR ANRESE I ARV . SEEAIZAELE, &5 &
B LZH R R A INS JK - i 35 4 v (p < 0.05) , AUC,
HbAlc Fl HOMA-1IR 7K 5T [, ULBH#E B K7L S
P T B PR R 2 2R A0 W, — G R R M R TR
S HEPT, FRAR T MK &5 R lEFLA 2 8] JC i 3
P25 U HHHE PR O BB AU A DGR AR i A8 1k =
B 7 F) K LR i 5 5 AR B AR H L, R SRR RE
HERUET R & LA A TR R bR 2 T W A 2
(p>0.05) 1 b A ezl 41 i) AUC 0 INS JKSF- TG
BT R BEFLLH Y AUC /KSF- 5 BHMH ) HE2H 22 7 i 2
(p <0.05) , ULEA S NG &t m el 1% & iz 7L 58 55 47 M )
AR, X T B E MR A g R L T 24 B Y
AEPRIE AT
3 #itHitie

v A S A PR 9 17 22 B B S AR 22—, AR S
38 3 s A S IO AR e I T TR K BRUBE 5 B 4 A vk />
fige 15y B 43, A A5 K BRU 2SR I b P S L B
RIK BN, A4 B e R, U OB PR e A AR # ST s
IS A X HE 2 R FH bk mE R A, LR B AL B IR ol G

R ) = A T AR I 32 R (GTF) 1) 28 22 40 Al
xR B0 = 1)1/ B i o NI (1 5L s el PS ) 1 B
RS ERCEEEEL "

FLER VA M I MUBE A FH 5 2L R PR 208 B JHL 1 T B
KA, Huang %57 #4552 8 J& 45 w2 % sh 4 #E 5
TP FLAT B K68, & BLah A LA (1) 23 i I AR 55 26
IR PR IE 2330 1E B K- o ARSI 58 ) AR 4 FLAT
PR ST &S T =R R L, BE Y 4 JRE & BB PRI K
BB E K 42 28 20.20 mmol/L LR, il 5 22 7K Bk
ZF 11.72 mlU/L L E, DRPEERE 2 45 LIF,
SR IT 45 R — B, UL BH & BEEL X T ALAOBEAL
PR 2 B — 52 B RTBIE T o

PR H B ELAG E R L 22 0 A5 TR AR
4y, 3K BB RE PR AT LA oo i 2R T I Y
WP AR A B 10 T A W AU 18, AT BaE AT 25 i
OB o Lee %51 3 iob Sk AR B 25175 S W8 PR /DN B
FAY B UE T B DURAE B AR S i E T, 45 2R R ]
SRR AR L, B DO BE B TS 2D BROhE T e
AR, O IR WH it &[4 ; Veerabhadrappa 25 38 i
285 DU 4 M BE 175 B PR 9 R BRURSS 2R 7 T o R A B B
Yy, R B — B B ESCE R L T B 200 mg/kg - bw
T R R B Ko R BRI B 7K T B ARG B B b o AR S 6
S T 5 AW — B &5 R, 5 2 R IA Y AR 512
a6 v Bl A B (g HE B RE T SR R AR AR B 3R TR R 5
Hl A5 m A P LR &L, S5 R L IR B T A g R L,
122 % R ZLAE b0 PR s I BRI OB A B A B W Y
B, X T ROk AH G 7 R O R PR T B s
AR -

ASHIF R i 2 B FH R A4 AR Y 3 U Rl ) A &
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