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Effects of Fermented Milk with Indigestible Dextrin Formulation
on Postprandial Blood Glucose Levels in Korean Healthy Volunteers
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Abstract: Recently, the prevalence of diabetes and metabolic syndrome is increasing and has become a social problem.
Considering the fact that many Koreans consumed fermented milk, this study was performed to determine the positive effect
of fermented milk with indigestible dextrin formulation (Dr. Insue) for patients impaired glucose tolerance or potentially
metabolic syndrome, diabetic. Long-term drinking of fermented milk, Dr. Insue did not cause the rise in blood glucose after
a meal and has no side effects such as discomfort digestive-organ in spite of intake 12 wk. Also, It confirmed that there is
no adverse effect about hematological and biochemical tests, including glycosylated hemoglobin. It is suggested that fer-
mented milk, Dr.Insue is suitable beverage for potentially diabetic patients with metabolic syndrome of impaired glucose
tolerance. Additionally, it should be considered to be a means to investigate the changes of cardiovascular risk of ingestion
of the fermented milk and research through the increases the amount indigestible dextrin formulation or extending the

period of intake.

Keywords: fermented milk, lactic acid bacteria, blood glucose levels

M B
ANAH 0 Z B BT Zrkle AL oln] & &

A7l ARdo|nt. g-Ejuete] 9ok 304 o) A1 &
= 32} Hlgo] 197190 1.5%H 2, 199399= 9.1%
2 201 Ato] euff o)} =oH B oR Ig AME
T 19830 = 107 4370 Ao] 200099l = 22.6
W7kA sl 7hE sold vk dck 53], @] dgle=
ol A e)Ado] L A|EA FA G AR o)z} U
FsANE Zhe A G SR AddA e
Eo] Z71gto] 83 F L (Barnett et al., 2006; Nabipour er
al., 2006; Yokoyama et al., 2006), o]ol| w2} ZoijAlo) ol
et A18)d BAT7F 27153 YK(Choi ef al., 2005).

*Corresponding author: Hyun-Jung Shin

Research & Development Center, Namyang Dairy Products
Co. Ltd., Sejong 339-914, Korea

Tel: 82-44-856-0381, Fax: 82-

E-mail: microshj@naver.com

Received November 20, 2015; Revised December 5, 2015;
Accepted December 15, 2015

54

Aze) 4T AREE AT PR Al e Bl
] e eo) vlAA) Raliks FRUo] 100me%

Syl BAYPRIR EET $3AF: 2412 Ao)
140mg% o142 798 WksAelz Aetstol A o)
Holgel SIEA ARk 43421 Helangst 50
AldYsl=SE Aslar lth(Daskalopoulou et al., 2004;

Frge] AgAEA
Aol a2 AAZ AdH

83 Frhrtol gl Aol

0 E
Karasik, 2005). W53 N=
Bﬂg&g Zlﬁg _‘Hfﬂﬁ- OH}]-‘:—
dHFe AFES M7=
TH(Yokoyama et al., 2006).
2% S FEA] 189 A& ik A A
ol BAoltt. F2A AL TN B Fb 4
Q11 ¥hd, A% nEEke EL%"ﬂH Zol-& a9} 7hell A
Tﬂ—xg)ﬂ OJX]] 7—10:] :‘_Iﬂ_‘]_!_ ?_] T"?.‘H] 7—16‘1—01] 4?5]— A]—]:H
Al Qed 2g7 22 5 dldd sl dojdrt
(Petersen and McGuire, 2005; Rao et al., 2004). HT F&

T o=

A FYE AF 2ol PPt B P WA F
8% o8 AAET Y3 WPl S Foiat ol
& 71 AR 4T A3 A 5 A oA
g Balo] wolm Qlom, FRms FrelAAe 2



I}

LIASIA TIAEZ| 2590

—— =TT —I

J

SR 50l OIxl= Fgt 55

gk AR-2 o]2gh B3t A Ao =R AZEI Utk
(Scott et al., 1999; Yamagishi et al., 2005).

AR, T Ao A5 AREHI e ST F
T Al Gut-FFZAGA] A (a-glucosidase inhibi-
tor)Z -y}l A o}F}R 2 (acarbose)2} H=E]H Z(vogli-
bose)”} ARE-E|AL QUT}. o] ofAle] A8 At Aol A
Aol FFHAA A (a-glucosidase) S AAZ 07 A|sle] &
3 o] gFRE EalHo] &3l FEe IS AT
Sho 24 215 grto] A=S %|3}A)ZITH Casirola and Fer-
raris, 2006). ©] ¢HAl= A QlEd FHIE A=F3HA]
ol MRledEFTH AP o)A g= ol Jo
w 2] A7 B Syl 73R kA= A}
2231 AHInoue et al., 2006; Shinoda et al., 2006).

HAashd HAE-S AES 71Ee F 845 A A
Az AHAGY] 84 AEHNTEN, A5 9] A
< AAEY 9 B} o) HETE Zhe Ao Ba
=)o} JtH(Wakabayashi, 1993). ©]&{3t &35 zt= 7]Ho
2= A dEZ] 7GR o dojus SR
o] F7E Alsks so=E deA Utk ©|n] Wakabayashi
T2 WA A FEWAS ATk - TiA] T A<
FeFs vRTa Bk vle 9l th(Wakabayashi, 1992;
Wakabayashi ef al., 1995). o]0l & oAM= WashA] ©
2EHS it Skt Haf el Qe AF0 4
o137} Wl (Impaired glucose tolerance)A}oll Al 215 &
"ol ANHE 7pA o) Selsh, AL 2 Baly
of MAe d&S vpetstarat st

ST,

chat o

CHat

Y BEEA YRS oz AEAAE 5ot A
3R AR e Wsdelrt e AdAE A5
oh I A JAh 244 o] 584 olske] Y]l e
YsozAlzZA], daoz s e 71geoe] g)
A BFEFIAE B8t e Ak, dalstar Q)
AY Jale] 7hsAo] e oAb, Aol FEks v
e O HHE EE3la e AR, 7IEF Al HIF
ZAY Aoz AdE= A, EF Creatinine®] 1.5 mg/
dLE 233 €% AST =& ALTZF 100 IULS %=
Hehe A= ALt o, AT Al d EE ot
9] 595 IRISIATH

4

SHSlARIAIY
% 4899) TPPAES AL A oARE FAshe
= @ ¥, 29U FEHEYS ZHsgo FUF @
ol HHE SAste] SFHUE00 keal)S 7
HAES sk 4412 P N BAE AESEEE 9

= (o]

2
o

ol
L

< =

tol, AAFAFBML kgm’), D 5=
£ e 3 2ARICH, EF C-peptide(3-5
2 2% A7), Bl (HbA L), T34 (Triglyceride),
Z 9| 28| =(Total cholecterol), XU = = 2~HZ(HDL-
cholecterol), &%l (Total protein), AST, ALT, ALP, & &
)59 (Total bilirubin), BUN, Creatinine, 2AF(Uric acid),
3| 222 W (Hemoglobin) ! 3||v}E =3l (Hematocrit) 5=
S5t A-AL B AR V2AEE FREIH

7| EF A

48] @3S T AAAFHAAR T
she AUARE st o, Adwrst Wdsdol (@3 Ed
o] 100mg/dL ool Ay 213 24]17F &o] 140mg/dL
ol AE 7HRlTre] 247} 1594 AEE AT o5&
] Al 57T 2SS T 02 FA9E Eiste &
BRE 127705t v gk B A&HFoR BT E
stRom™, AFNAIA, 47, 857 F 127 WHEst T3
AFA A 22 o R dds SAsAT. 27
ARG Zogt didAES waf g3 A9 H4A 12
T kA AFS ule) o] Il AL E
A AL B AP AALE Akt A A
Aol Fgt dAEe 25 T SERE 1257 A
S0 B o, olyst #FS Tt Lozl A}
552 AoM ANEsETH ERSET, Wl
£ 7RITA Ale 5T 25T OE o] dF
S HIESH oY ARES vl P B4

SAHXE|

AT BE H5ES i gkt2xETH X} (Standard de-
viation)’Z2 ¥7|3}9.0H, #7He] thksl W] Hirgk
Hluele 59290 F ®E 7k9] x}o](Indepedent-samples
restys TSR, T el AFAA, T HFES
Hwshk= 7390l e & oA F B Zfol| tigh 1A
(Paired ¢ testyS =aSFAT). At =71 Ho] HEE
£ 7|Hs7] oEe 7-Folle HEEZre] AfolE Hlusy|
8ted Wilcoxon®] 359 HAS 433t FAAE
= SPSS 14.0 for Window 3213 (SPSS Inc., Chicago,
IL, USA)S ARE3IYloH, BE p 32 SHRS B3
o AE3IAA BAIA Frofae 0.05 HRke 2 Aot

L o

2 =

EES|ME AIE
SIHAAE PR AlEeETo] 24O Z Ui

b



56 Curr. Top. Lactic Acid Bac. Probio., Vol. 3, No. 2 (2015)

Table 1. Comparison between control and test group before single intake

Control (N=26) Test (N=22) p-value
Age (years) 29.7+10.5 27.617.1 0.41
BMI (kg/m?) 23.842.9 24.143 .4 0.75
=7 ¢ (mmHg) 125.9+14.9 128.3£14.0 0.57
o]£7] <t (mmHg) 74.117.8 76.316.8 0.31
c-peptide (FBS,pmol/mL) 0.9+0.2 0.9+0.3 0.80
c-peptide (PP2,pmol/mL) 2.7£1.0 2.410.8 0.23
HbAlc (%) 5.240.3 5.2+0.3 0.94
Triglyceride (mg/dL) 86.3146.2 87.1144.7 0.95
Total cholesterol (mg/dL) 169.9429.5 160.2424.3 0.22
HDL-cholesterol (mg/dL) 52.249.6 48.616.7 0.15
Total protein (g/dL) 7.5+0.4 7.4£0.5 0.27
Albumin (g/dL) 4.840.3 4.840.3 0.78
AST (IU/L) 22.6£10.4 27.0£13.6 0.21
ALT (IU/L) 18.7£12.0 26.9+25.5 0.15
ALP (IU/L) 80.6x11.9 78.8+17.1 0.75
Total bilirubin (mg/dL) 0.9£0.3 0.9+0.4 0.70
BUN (mg/dL) 11.5£3.1 12.943.3 0.13
Creatinine (mg/dL) 0.9+0.2 0.9+0.2 0.18
Uric acid (mg/dL) 5.3£1.7 5.242.1 0.76
Hemoglobin (g/dL) 13.9£2.1 14.9£2.1 0.13
Hematocrit (%) 40.8+5.2 42.74£5.2 0.20
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Fig. 1. Changes of blood glucose in control and test group
after single intake.
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in normal and impaired glucose tolerance group before
long-term intake.
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Table 2. Comparison between normal and impaired glucose tolerance group before long-term intake

Normal (N=15) Impaired glucose tolerance (N=15) p-value
Age (years) 33.319.9 37.919.2 0.31
BMI (kg/m?) 23.543.6 24.4+1.8 0.44
c-peptide (FBS, pmol/mL) 0.9+0.3 0.9+0.4 0.95
c-peptide (PP2, pmol/mL) 2.4%£1.1 3.1+0.9 0.16
HbAlc (%) 5.340.3 5.440.3 0.38
Triglyceride (mg/dL) 83.5+53.0 101.5+£54.7 0.48
Total cholesterol (mg/dL) 159.7+420.9 195.6+28.9 0.02
HDL-cholesterol (mg/dL) 48.7£6.6 53.0+7.4 0.21
Total protein (g/dL) 7.410.6 7.6:0.4 0.35
Albumin (g/dL) 4.7+0.4 4.740.2 0.84
AST (IU/L) 20.5+2.9 22.147.5 0.47
ALT (IU/L) 17.6+9.1 20.4+18.0 0.70
ALP (IU/L) 72.8%18.1 74.9+19.4 0.81
Total bilirubin (mg/dL) 0.9+0.4 0.8+0.3 0.53
BUN (mg/dL) 12.9£3.6 11.4+£3.9 0.40
Creatinine (mg/dL) 0.910.2 0.8+0.2 0.38
Uric acid (mg/dL) 5.0£1.8 3.8%1.2 0.12
Hemoglobin (g/dL) 13.9£2.1 12.5£2.5 0.25
Hematocrit (%) 40.245.5 37.6£5.3 0.30
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Fig. 3. Comparison of fasting and postprandial blood glucose
in normal group after fermented milk intake for 4 wk.
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Fig. 4. Comparison of fasting and postprandial blood glucose
in impaired glucose tolerance group after fermented
milk intake for 4 wk.
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Fig. 5. Comparison of fasting and postprandial blood glucose
in normal group after fermented milk intake for 12
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Table 3. Changes of metabolic indicators in the normal group after long-term intake

Control(N=7) Test(N=8)
0 12 wk 0 12 wk
HbAlc (%) 5.3+0.3 53104 5.240.2 5.31£0.3
Triglyceride (mg/dL) 86.2150.8 69.8+£22.7 80.4£59.5 62.3£23.7
Total cholesterol (mg/dL) 161.1+20.1 160.5£25.7 158.14£23.3 161.3£31.8
HDL-cholesterol (mg/dL) 48+7.5 50.6£9.5 49.446.0 51.14£5.6
AST (IU/L) 19.843.3 14.942.2 21.242.5 17.44£5.2
ALT (IU/L) 13.234£3.8 12.543.5 22.6£11.0 22.9£12.9
ALP (IU/L) 74.8123.4 67.3116.2 70.5+10.6 63.6+14.1
Total bilirubin (mg/dL) 1.0£0.3 0.9+0.4 0.9£0.5 0.8+£0.3
BUN (mg/dL) 12.0+3.3 12.943.0 13.943.8 14.1£3.0
Creatinine (mg/dL) 0.840.1 1.1£1.3 0.9+0.2 0.7£0.1*
Uric acid (mg/dL) 4.9£1.5 4.5£0.7 5.0£2.3 4.9£1.6
Hemoglobin (g/dL) 12.9£1.8 12.5£1.6 14.9£2.0 14.6£1.9
Hematocrit (%) 37.8+4.7 36.314.4 43.0£5.4 42.31£5.4

*p-value<0.05



60 Curr. Top. Lactic Acid Bac. Probio., Vol. 3, No. 2 (2015)

A. Control (N=7), Blue line ; before intake, Red line ; after intake
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Fig. 6. Comparison of fasting and postprandial blood glucose
in impaired glucose tolerance group after fermented
milk intake for 12 wk.
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Table 4. Changes of metabolic indicators in the impaired glucose tolerance group after long-term intake

Control (N=7) Test (N=8)

0 12 wk 0 12 wk

HbAlc (%) 5.310.2 5.4+0.3 5.7+£0.4 5.810.4
Triglyceride (mg/dL) 109.4+64.1 99.2+43.9 81.74£20.2 75.5423.3
Total cholesterol (mg/dL) 194.4+35.3 181.2443.5 198.7+4.7 188.5+16.3
HDL-cholesterol (mg/dL) 53.4£9.0 56.6£17.3 52.0£10.0 48.5+7.8
AST (IU/L) 23.0£8.9 14.614.7 19.8£3.1 10.0£2.8

ALT (TU/L) 22.8421.3 17.448.2 14.5146.4 11.0£3.8

ALP (IU/L) 72.0£23.0 71.4+27.0 82.243.1 85.0+4.2

Total bilirubin (mg/dL) 0.9+0.4 0.7£0.2 0.7£0.1 0.8+£0.3

BUN (mg/dL) 11.3+4.3 15.6£2.3 11.5£4.0 10.0£2.8

Creatinine (mg/dL) 0.8+0.2 0.6£0.1 0.7£0.1 0.6£0.2

Uric acid (mg/dL) 3.9+1.4 4.0£1.3 3.7£1.3 3.6x1.8
Hemoglobin (g/Dl) 12.942.7 12.0£3.3 11.6+2.7 10.6£1.7

Hematocrit (%) 38.6£5.3 35.6£8.6 35.246.1 32.0£3.8
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