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Effects of Tea Fungus/Kombucha Beverage on Lipid Metabolism and Protein Level
in Diabetic Female Rats

Min-Hee Rho and Jin-Bog Koh*

Dept. of Physical Therapy College of Heaith Science, Pusan Catholic University, Busan 609-757, Korea
*Dept. of Life Science, Silla University, Busan 616-736, Korea

Abstract

We investigated the effect of tea fungus/kombucha beverage(TF) on the body weights, the blood glucose levels,
lipid and protein concentrations, and enzyme activities in diabetic female rats. Sprague-Dawley rats were fed
drinking water supplemented with 20% or 40% TF groups, respectively for 7 weeks. The female rats (mean weight
155.5+9.3 g) were assigned to one control and three diabetic groups. Diabetic groups were divided into diabetic
control (TF free water), 20% or 40% TFD groups (20% or 40% TF in water) according to the levels of TF
supplementation. Diabetes was experimentally induced by intraperitonially administration of streptozotocin in citrate
buffer(pH 4.3) after 2 weeks feeding of four experimental water. Animals were sacrificed at the 5 weeks of diabetic
state. The diabetic groups showed significantly decrease of body weight(6.8-7.5 g) compared with the control
group(48.3 g). The hepatic, kidney and pancreatic weights of 20% or 40% TFD groups were not significantly different
with D-control group. The fasting serum glucose level were higher in all diabetic groups than that of the control
group. The concentrations of serum triglyceride in 40% TFD group and serum LDL-cholesterol in 20% TFD group
were significantly decreased compared with the D-control group. The concentrations of serum total cholesterol and
HDL-cholesterol, HDL-cholesterol/total cholesterol ratio, and atherogenic index in 20% or 40% TFD groups were
similar to those in D-control group. The concentrations of hepatic triglyceride in 20% or 40% TFD groups were
significantly decreased compared with the D-control group, but the concentrations of hepatic cholesterol and
phospholipid were similar to all diabetic groups. The concentrations of serum and hepatic total protein, serum
albumin, and the activities of GOT, GPT and LDH in the serum were the same levels of all diabetic groups.
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Table 1. Body weight gains, serum glucose, hemoglobin levels and hematocrit value of female rats fed tea fungus/
kombucha beverage for 49 days.

Groups” Body weight gains (g) Glucose Hemoglobin ~ Hematocrit
P Initial Before STZ?  After STZ” (mg/dL) (g/dL) (%)
Normal 1555%93™  325+46" 483+53° 1328£17.0%  161+095"  484+43"
D-control 152.1+9.9 31.7+48 71+30° 45904951  16.9+081 514+54
20% TFD 155.6 9.8 35.6+5.0 75+33° 37134845  167+0.77 50.0+42
40% TFD 1625498 394457 68+36°  3961+855  169+1.09 50.6+4.3

"Diet abbreviations: Normal: normal group, D-control: diabetic control group, 20% or 40% TFD: Diabetic-20% or 40% tea
fungus/kombucha beverage mixed with water group

JAll values are mean+SD(n=6). 3)NS: not significant. 4)Before streptozotocin(STZ) injection for 2 weeks 5)After streptozotocin(STZ)
injection for 5 weeks.

"Values within a column with different superscripts letters are significantly different each other groups at p<0.05
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Table 2. The organ weights of female rats fed tea fungus/kombucha beverage for 49 days.

Group” Liver (g) Kidney (g) Spleen (mg) Heart (mg) Lung (mg) Pancrease (mg)
Normal 6.5410.627 152+0.12° 358 +47% 731+ 647 93392 538 +82°
Control 7.30+0.52° 1.87+0.13° 335+19° 549 +35° 842178 439+69°
20% TFD 7.62+0.64° 1.96+0.10° 358 44 561+ 38" 883+77 422 +43°
40% TFD 8.06+0.57 208+0.22° 409+47° 602 +46° 883+77 134+61°
9Gee the legend of Table 1.
*““Values within a column with different superscripts letters are significantly different each other groups at p<0.05.
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Table 3. The lipid concentrations of serum in female
rats fed tea fungus/kombucha beverage for 49

days (mg/dL)
Groups” Total lipid Trigyceride Phospholipid
Normal 3278+345%™9 ¢28+103" 14264124
D-control 315.5+36.3 91.8+158"  101.1+103°
20% TFD 304.8+385 817+145° 1100+164°
40% TFD 290.9+37.6 633127  105.9+165°

e the legend of Table 1.
“"Values within a column with different superscripts letters are
significantly different each other groups at p<0.05.
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Table 4. The cholesterol concentrations and atherogenic index(Al) of serum in female rats fed tea fungus/kombucha

beverage for 49 days (mg/dL)
Groups” Total-C HDL-C LDL-C HDL-C/T-C (%)” Al
Normal 81.3+9.9N° 4924 238+23 55.9+7.7 0.81+0.17°
D-control 81.1+638 354+49° 283+3.6° $36+73° 1.29+0.29°
20% TFD 752470 37.0+3.7° 219+28° 492+55% 1.03+£0.23*
40% TFD 795+85 37.0+73° 295+32° 465+73" 115+0.24°

“See the legend of Table 1.
"HDL-C/T-C = (HDL-cholesterol + Toal cholesterol) x 100.
YAl = (Total cholesterol - HDL-cholesterol) + HDL-cholesterol.

"Values within a column with different superscripts letters are significantly different each other groups at p<0.05.
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Table 5. The Liver lipid concentrations in female rats fed
tea fungus/kombucha beverage for 49 days.
(mg/g of wet liver)

otal
cholesterol

Normal 56.8+82424.88+0.65° 348+629° 14.7+511°
D-control 457 +8.70° 4.01+047° 194+3,63° 208+7.21%
20% TFD456+7.16° 4.08+026° 14.7+217 248+8.18"
40% TFD50.9+914% 417+037° 12.1+487 32.5+3.75°

"See the legend of Table 1.
““Values within a column with different superscripts letters are
significantly different each other groups at p<0.05.
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Table 6. The protein concentration in serum and liver of
female rats fed tea fungus/kombucha beverage
for 49 days.

Serum (mg/dl)

Groupsl) Total ' ) protein
protein Albumin A/G ratio (mg/g)

Normal 7.16+0.827°4.09+042° 1.32+0.17" 2534 +32.3

Liver total

D-control 6.10+0.65° 339+051°1.12+031  125.0+18.7°
20% TFD6.05+0.67° 310+043°1.09+027 1132+12.1°
40% TFD6.13+061° 3.44+074°131£029 117.1+145°

J8ee the legend of Table 1.
**Values within a column with different superscripts letters are
significantly different each other groups at p<0.05.

Hoe B dAEden, o Bk 9 7t oy
e FAAE AA duAdez olgdrs Euf30)7}
AEd & AFdAME o] gido] ZAHALE AU
2 o|&HE Zojzt & + ik

3ol 2 M

Aol AATAL Table 73 2tk H39] Alkaline ph-

Pz

osphatase(ALP), glutamic pyruvic transaminase(GPT)
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Table 7. The alkaline phosphatase(ALP), glutamiic pyruvic
transamiase(GPT) and glutamic oxaloacetic tran-
saminase(GOT) activity of serum in female rats
fed tea fungus/kombucha beverage for 49 days

(IU/L)
Groups” ALP GPT GOT
Normal 145+ 27 171+27  438%105°
D-control  1484+514° 241+64° 6031273
20% TFD  1121+443° 238%65°  633+136°
40% TFD  906+482° 271+92° 653+202"

"See the legend of Table 1.
**Values within a column with different superscripts letters are
significantly different each other groups at p<0.05.
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