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A Study on the Hypoglycemic Effects and the Production

Conditions of the Korean Organic Native Rice
Cultured by Ganoderma lucidum

Yang, Byung-Keun - Lee, Sang-Hwa - Lee, Tae—Geun - Park, Seok-Hwan

This study was conducted to investigate the hypoglycemic effects and the
production conditions of the Korean organic native rice cultured by Ganoderma
lucidum. The broth culture of Ganoderma lucidum, the innoculation and culture of
Ganoderma lucidum to the Korean organic native rice, and the oral administration
of the Korean organic native rice cultured by Ganoderma lucidum to the streptozo-
tocin-induced diabetic rats, were carried out. Then, the blood glucose level, the
serum total cholesterol and triglyceride, and the activities of alanine aminotrans-
ferase and aspartate aminotransferase, were analyzed. The pH 4.5 at 30C was the
optimal condition of the broth culture of Ganoderma lucidum. When the physical
shape and the smell of the produced rice were considered, the optimal conditions
to produce the Korean organic native rice cultured by Ganoderma lucidum, were
the seeding of Ganoderma Ilucidum to Korean organic native rice in the rate of
7.5% weight, and the culture period of 9days at 28°C. In streptozotocin-induced
diabetic rats, the blood glucose level of the dieted group by the Korean organic
native rice cultured by Ganoderma lucidum for 2 weeks, were significantly
decreased when compared with the control. And, the levels of the total cholesterol
and triglyceride in serum were ranked less than those of the control. Also, in
streptozotocin-induced diabetic rats, the activities of alanine aminotransferase and
aspartate aminotransferase in the serum of the dieted group by the Korean organic
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native rice cultured by Ganoderma lucidum for 2 weeks, were lower than those of
the control.

Key words : Ganoderma lucidum, hypoglycemic effects, Korean organic native rice,
production conditions
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3. wldloz WeE ¥F EF 40 dn 34

A ZF o] 100~120g%] Sprague-DawleyAl 7 2F & et P& AEHANA FY3t 22+

0.5C, &% 55£5%, 12A17Fe] W Alo] &S

g Bt Tzt APA FF HEA F
o

R AR APEE A 2 Pl A1

B A3 Sojzton, AF 77 B9
A 0}01] 2 A| 3} 93 tH(National Institute

of Anima Science, 1 Animal Care Committee of Korea).

T 2 A B-celloTF Ho]H o2 #gste] ThE V|Hel= FEFS FA] @gon,
insulin®] 2P 2 13FS FEAZITha S A 9E(Lazarus and Shapiro, 1972) streptozo-
tocin (STZ)= 0.1M citrateol] &3 A|AH =5 FAK50mg/ks body weight)dt™, B 3 <1
< STZE FAFSHA] 24413 $of] me] Ao X xjd gt Ho] FdeFo] 300mg/dl ©]7<l
< AR ATt B AP AMESHAY 183 fid IFE 4 9 grkE R
of gy PaAlFTo] FARIES WA 7)o, ARA7ZE 5 B3 At e AHTEA

o G ¢ AFLELS sling(WZ2H)F AEE 2F & Y AlF ked

100mgS 7375 3t TH(Table 1).

i

Table 1. Classification of experimental groups

Group Administration (100mg/kg body weight)
Normal" None
Control” 0.9% NaCl
KNPR? Korea organic native polised rice
KNUR? Korea organic native unpolised rice
KNPRCGL? Korea organic native polised rice cultured Ganoderma lucidum
KNURCGL? Korea organic native unpolised rice cultured Ganoderma lucidum

Y Normal rat (n=8)
? Diabetic rat induced by streptozotocin (50mg/kg b.w.) (n=8)
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g2 X =L glucose oxidaseHd, total cholesterol= &EAH, triglyceride= Bucolo¥, pho-

spholipid> & 2~%, HDL-cholesterol> phosphotungstic acid-Mg % ¥, alanine aminotrans-
ferase(ALT) 2 aspartate aminotransferase(AST) &/ =+ Reitman-Frankel® ol 2] 3} kit(Sigma
Co)E AL&3te] =A3}tt. LDL-cholesterol -2 Fridewald S©°] A¢HgF 4] [Total
cholesterol-(HDL-cholesterol+triglyceride/5)]S ©]-8-3}o] A4+ttt

B 2% A5 SPSS(statistical package of social science) program= ©]-&3}o] £2] H]
W3R 7 A5 ANOVA(analysis of variance)i4]-S 53l A¥ 7 ¥WE ¥ (mean)+3k
TL2AKSE)E YebH, 7} A3t 7he] Hax]e] FAA fo]/d2 p<0.05 ol A Duncan’s
multiple range test(Duncan, 1957)° 2l #7438} 53t}
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Fig. 1. Effects of initial pH for production of mycelia from the broth
culture of Ganodgerma lucidium
Culture conditions : 25°C, 120 rpm, and 7 days
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Fig. 2. Effects of temperature for production of mycelia from the broth

culture of Ganoderma lucidium
Culture conditions : pH 4.5, 120 rpm, and 7 days
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Fig. 3. Korean organic native polished rice cultured Ganoderma lucidium (A) and
Korean organic native unpolished rice cultured Ganoderma lucidium (B)
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3719 AAEZ Ho} WA W] WYL ANME lke®] B FRF F 47 vhe 7.5%
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Fig. 4. Effect of Ganoderma lucidum cultured Korean organic native rice on the body
weight change in streptozotocin-induced diabetic rats for 2 weeks

KNPR : Korean organic native polished rice, KNUR : Korean organic native unpolished rice,
KNPRCGL : Korean organic native polished rice cultured Ganoderma lucidium,

KNURCGL : Korean organic native unpolished rice cultured Ganoderma lucidium
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Fig. 5. Effect of Ganoderma lucidum cultured Korean organic native rice on the food intake
change in streptozotocin-induced diabetic rats for 2 weeks

KNPR : Korean organic native polished rice, KNUR : Korean organic native unpolished rice,
KNPRCGL : Korean organic native polished rice cultured Ganoderma lucidium,
KNURCGL : Korean organic native unpolished rice cultured Ganoderma lucidium
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Table 2. Effect of Ganoderma lucidum cultured Korean organic native rice on the weights
of various organs in streptozotocin-induced diabetic rats for 2 weeks

Group"” Liver (g) Kidney (g) Spleen (g) Pancreas (g)
Normal 9.31+0.23™ 2.14£0.03" 0.49+0.02" 0.50+0.02"
Control 9.82+0.25 2.33+0.04 0.52+0.01 0.48+0.04
KNPR 9.47+0.26 2.26+0.03 0.53+0.02 0.49+0.02
KNUR 9.21£0.25 2.31+0.05 0.55+0.03 0.47+0.05
KNPRCGL 9.24+0.22 2.19+0.02 0.51+0.03 0.47+0.03
KNURCGL 9.41+0.24 2.26+0.03 0.57+0.02 0.51+0.04

D See Table 1, Values are means = S.E. (n=8)
N Not significant.
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Fig. 6. Effect of Ganoderma lucidum cultured Korean organic native rice on the blood
glucose change in streptozotocin-induced diabetic rats for 2 weeks

KNPR : Korean organic native polished rice, KNUR : Korean organic native unpolished rice,
KNPRCGL : Korean organic native polished rice cultured Ganoderma lucidium,

KNURCGL : Korean organic native unpolished rice cultured Ganoderma lucidium

Tl dAMY 54 99 s vFAA AAUAE, @99 dseE Ad
A3t BhE-S fFrEdt FHAsES R  Jdon, €39 2 MEHU EFESTE 1L
A 8ZFo] AR =2, FZF very low-density lipoprotein #| 4&-0] 7+A %] F total choles-

Hi ke gk B wujol GAMA O R vitd s BEF dAvlo AV deE s 8%
total cholesterol®} triglyceride®] F7FE F¥o2 AAst= AL Yang &

2007)] ZHIASdH Al o] BF o] @A total cholesterol ¥ triglycerideE THAAZH T B
a9 Ze AgS Btk ole EF wWin e du| P JAHA R wigd ghx EF uin|
o} FAHACE wiFE = EF vl ird S nEA So] #ASRAAY o] 59
25 Aol o3 a2 FEh

(Yang et al,
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Table 3. Effect of Ganoderma lucidum cultured Korean organic native rice on the serum
total cholesterol and triglyceride in streptozotocin-induced diabetic rats for 2 weeks

Group" Total cholesterol (mg/dl) Triglyceride (mg/dl)
Normal 7032 + 3.42° 60.56 + 3.01°
Control 98.71 + 4.28° 90.51 + 5.42°¢
KNPR 87.78 + 527° 82.51 + 5.23™
KNUR 89.15 + 6.23° 83.53 + 4.72™
KNPRCGL 80.12 + 3.28™ 76.52 + 6.12°
KNURCGL 79.16 + 4.81® 77.12 + 3.38°

D' See Table 1, Values are means = S.E. (n=8)
& ¢ Values with different superscript letters in the same column significantly different among the groups
at p<0.05.

EF dujol dv] B AWK WigE e EF e} JAHACR wjdd =
EZ Avo A37F @7 ALTSF AST 730l wX= 92 Table 40 YeERAATH ALTSH
AST B4& ZHA 2o b Exete 542 3t Z92 g fZHo] Ao =
7}%2@‘1 b EFe] ARE o] 85 a0tk %‘J‘—Mlﬂl W A BiAL oS =
stod 78 E4S oA ALT9F ASTZF S7bshe e 45 A Aok £ A9 3=

>

E

o
)

e
2

*o*]

i Eo] ALTSF AST &40 =4 Yehd A2 n¥Fo = QI 11ge] &=z =5
Hu, EF Wuje} dr] g GAHA SR wjgH shx EF wWuep JAHA SR wjSE
= BEF du|o] HF o] R EY ALT9 AST &440] BA Yelhd AL o559 43
7 ¥FOZ 1% 1M £S5 o= AR IHAA F FOE Al HTH

Table 4. Effect of Ganoderma lucidum cultured Korean organic native rice on the activities
of ALT (alanine aminotransferase) and AST (aspartate aminotransferase) in
serum of streptozotocin-induced diabetic rats for 2 week

Group" ALT (TU/L) AST (TU/L)
Normal 26.45 + 0.92° 87.75 + 4.19°
Control 4542 + 4.64° 119.23 + 5.14°
KNPR 3873 + 0.61™ 102.05 + 3.46%
KNUR 38.07 £ 1.31* 100.31 + 5.91%
KNPRCGL 33.17 + 2.24® 97.28 + 4.75%
KNURCGL 31.25 £ 2.24® 93.11 + 3.29%

U'See Table 1, Values are means = S.E. (n=8)
%5¢ yalues with different superscript letters in the same column significantly different among the groups
at p<0.05.
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notransferase(ALT)$} aspartate aminotransferase(AST) 42 ZA}SIATH
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