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Development of Bitter Melon Juice Mixed with Condensed Oat Juice and
Its Hypoglycemic Effect on Streptozotocin-induced Diabetic Rats
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Abstract

The objective of this study was to develop bitter melon(BM) juice mixed with condensed oat juice and determine
its hypoglycemic effect on streptozotocin(STZ)-induced diabetic rats. To reduce the of bitterness of BM juice, condensed
oat juice was added at 0%, 2.5%, 5.0%, 7.0% or 10.0%. Sensory evaluation was then performed by 15 university
students using 5-point scale. BM juice mixed with 2.5% or 5.0% of condensed oat juice was adopted after the sensory
evaluation. Male Sprague-Dawley rats were divided into 5 groups(8 rats per groups) and were provided the following
drinks for 4 weeks: 1) normal water(NC), 2) STZ+normal water(STZ), 3) STZ+bitter melon juice(BM), 4) STZ+bitter
melon juice mixed with 2.5% condensed oat juice(BM2.5), and 5) the STZ+bitter melon juice mixed with 5.0% condensed
oat juice(BMS5.0). The bitter melon juice was diluted in distilled water at final concentration of 25%, and supplied
to rats. Food intakes, body weight gains, and food efficiency ratio in the STZgroup were lower than those in the
NCgroup, BM, BM2.5, BMS5.0 groups were higher than STZgroups. Water intakes were higher in the STZgroup than
those in the NCgroup, BM, BM2.5, BM5.0groups were lower than STZgroup, Water intakes had but created no significant
differences among BM, BM2.5, and BM5.0groups. During 1 week of drinking, the blood glucose level in the STZgroup
was at 412.7£26.4 mg/dL, which was significantly (p < 0.05) higher than that in the BTgroup (336.2+27.7 mg/dL),
BT2.5group (357+31.8 mg/dL), or BT5.0group (338+18.1 mg/dL). During 4 weeks of drinking, the blood glucose level
in the STZgroup was also significantly (p < 0.05) higher than that in the BT, BT2.5, or BTS5.0group. The Sserum
insulin levelsin the of BMgroup (3.13£0.36 ng/mL), BM2.5group (3.27+0.36 ng/mL), or BM5.0 group (4.17+44 ng/mL)
were significantly (p < 0.05) higher than that in the STZgroup (2.89+0.37 ng/mL). These results indicate that bitter
melon juice alone or mixed with condensed oat juice can help prevent or attenuate the progression of diabetes induced
by STZ in rats.
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(Table 1) Sensory evaluation of bitter melon juice mixed with condensed oat juice

Oat ju[i;i)e ratio Color Taste Flavor Overall Mean
preference

0 3.53+0.34 2.72+0.46" 3.38+0.76" 3.27+0.19° 3.23+0.38"
2.5 3.59+0.12 2.96+0.68" 3.81+0.54" 3.65+0.39" 3.4240.25™
5.0 3.55+0.24 2.94+0.43" 3.90+0.33" 3.63+0.46° 3.51+0.26™
7.5 3.58+0.38 3.92+0.26™ 3.9340.54° 3.67+0.53° 3.54+0.34%
10.0 3.56+0.62 3.01+£0.39® 3.92+0.38° 3.66+0.21° 3.55+0.46™

Mean 3.56 2.92 3.79 3.58

a,b : Different letters indicate statistically significant differences at p<0.01.

Mean* SD
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(Table 2) Nutritional composition of bitter melon juice
mixed with condensed oat juice

Composition Contents (100 g)
Calory (Cal) 16.00
Moisture (2) 95.32
Sugars (2) 2.52
Carbohydrates (8 3.42
Crude protein (® 0.64
Crude ash (2) 0.62
Na (mg) 3.60
Crude lipid undetected
Cholesterol undetected
Saturated fatty acids undetected

AFAF 100 gF 55 9532 g, A& 16.00 cal, BF
252 g, BElE 342 g 29 0.64 g, X3 0.62 g,
YEF 3.60 mgs 8L A2l daxr) Ao
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A st
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w
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o
=
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ol 3%, Asel Wat ¥ E45%2 [Figure 1]9] Y}
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-18.0- 38 gAER AFo] 723 IrKFig. 1). NCi-o]
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2011).
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717} itk ®a(Kim et al,, 2008)50] J=tl, STZ
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NC: normal water, STZ: STZ+normal water, BM: STZ+bitter melon juice, BM2.5: STZ+bitter melon juice mixed with 2.5%

condensed oat juice, BM5: STZ+bitter melon juice mixed with 5.0% condensed oat juice.

[Figure 1] Food intakes, body weight, and water intakes of normal and diabetic rats per one day during 4 weeks of
drinking bitter melon juice mixed with condensed oat juice

2 o 2u) A= fojHoa Frtekelar
STZ7E 7bolls f<92Ql el fidth [Figure 1 Cl.
e dF o] AR A YA
Kate] thalo] vefbar Xgo] Ay g 2ol Tl
2HOZ A Eo] thixel] ofgh thgo] Fu2=t(Tian
et al,, 2010) £ AN o]2fgt e EIE 5 9l
At
AFAEFS 2852 457 IHE T FFH A
A, HFAT, et e, sHF B AR
A, AFRol8E 82 <Table 3>9 A2lak).
3 B9k AlFEWsh= NCE 5.6+£1.2 g% 7)1

I STZTE -0.64- -1.36 go & A5o| 748t} &%
ZoF A=A F B NCTE 40.4 goll H]8ke] STZT 25.0 g,
BT 26.5 g, BT2.5% 25.4 g, BT5.0: 25.9 g0 & §9]
Hog AHYrt.

Alg.0]-8-8 &(food energy ratio, FER)2 NC 0.138
o Hjale] STZFE -0.024 - -0.054% frolzo Yigk
th AEA RS B2 Heldl AFF7PF o] FERO]
Sl 2 Aol STZEE2 24-27 g9 ALRE A4
shleol= Bekal Ayt vehd AL 3 9
st A diAkRRg-e] oo <l AdFgH 2lo)7) elyA|
thiatel] A= ARE-EA] B3k A 2 Q]2 wijEE o] Aol
aw]7] witolzhal R thKim, 2004).
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Acid®] 573+ a-glucosidase 3] &35 H 73}FATH Yuk
& Noh, 2015).

Flejoll vhF e B-glucane] st} gl A 27N
A 5 Bl geshE Belaa Asied, Wy V)
5= UEE BEAA1e] &3t 53 B AT ot
3 H3F vl 9Joj(Choi & Koo, 2000) 2 Ao A}
83 oiFol Aol ofe) ARSo] AR 8313
S Aoz AzhE.

STZe g fed i 959 g&2s 3 9 &5

71733E lsk7] ffste] =
60, 90, 1200 melge] Adste] S P2 T
FEo] & 308 NCTo g2 207429 mg/dLE =
AT STZF 508436 mg/dL, BM 475436 mg/dL,
BM2.57 423+52 mg/dL, BM5.0 417+44 mg/dL %L, 2
NC g% 115£16mg/dL, STZ7 391+27
mg/dL, BMiZ 355432 mg/dL, BM2.5T 328429
mg/dL, BM5.0 310424 mg/dL& 7}23HIcHFigure 2 B]
o] A¥l= NCol| vlste] STZTE9] Bsli7} vtaL
571 AAES BTl STZwel H|af BMTE9]
do] vho} o5 oFFelEe T Ealsol 7

A B BFE A & 5 A

Azt

NCi-o] 8% ¢l&ae 4.01+0.71 ng/mL il STZF
2.89+0.37 ng/mL, BMi* 3.13£0.36 ng/mL, BM2.5
3.27+0.36 ng/mL, BM5.0 417+44 ng/mLJtHFigure 2

(Table 3) Body weight(BW), BW gains, food intakes, and food efficiency ratio(FER) of rats after 4 weeks of
drinking bitter melon juice mixed with condensed oat juice

Initial BW Final BW BW gains Food intakes FER
(8) (8 (g/day) (g/day)
NC 164.3+5.2 318.9+15.6° 5.6£1.2° 40.4+5.4° 0.138+0.003
STZ 160.3+4.7 122.4+18.3" -1.36+0.7° 25.0+7.2° -0.054+0.002
BT 162.9+6.3 134.4+25.4° -1.04+0.6" 26.5+6.3" -0.028:0.004
BT2.5 158.247.3 141.5+28.0° -0.85+0.5" 25.4+8.2° -0.033+0.002
BT5.0 163.5+5.3 145.3+27.2° -0.64+0.4° 25.9+5.4° -0.024+0.030

NC: normal water, STZ: STZ+normal water, BM: STZ+bitter melon juice, BM2.5: STZ+bitter melon juice mixed with

2.5% condensed oat juice, BM5: STZ+bitter melon juice mixed with 5.0% condensed oat juice.

a, b : Different letters indicate statistically significant differences at p<0.01.

Mean £ SD
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NC: normal water, STZ: STZ+normal water, BM: STZ+bitter melon juice, BM2.5: STZ+bitter melon juice mixed with

2.5% condensed oat juice, BM5: STZ+bitter melon juice mixed with 5.0% condensed oat juice

[Figure 2] Blood glucose concentration, oral glucose tolerance, and serum insulin levels of normal and diabetic rats
during 4 weeks of drinking bitter melon juice mixed with condensed oat juice
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