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In conclusion, this study demonstrates that co-fermentation effectively enhances the 
functional value of Taiwanese local grains and shows great potential for development as 
a health-promoting food for the prevention and amelioration of metabolic syndrome. 
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1 1984  ( / ) 

 
 

(kg) 
 

(kg) 
 

(kg) 

 (
)  
(kg)  (kg) 

1984  84.4 23 107.4 48 155.4 
1994  60.7 28.5 89.2 68.5 157.7 
2004  48.6 34 82.6 75.8 158.4 
2014  45.1 36.8 81.9 78.4 160.3 
2024  42 36.5 78.5 87.5 166 
 

2  (BMI ≥ 24)  (  ≥ 200 mg/dL 
)  

   
1980 - 1990  20% - 25% 10% - 13% 
1990 - 2000  33% - 35% 15% - 18% 
2000 - 2010  38% - 43% 20% - 22% 
2010 - 2020  45% - 48% 23% - 25% 
2021 - 2022  50.30% 26% - 28% 

 (2019, 2022) 

 

3 3 2  
Table 3. Effects of 3 different test meals on serum lipids by groups after serving 2 months. 

Groups  (V1-V3) 
WR 

 (V1-V3) 
BBR 

 (V1-
V3) 
JBR 

Item change P value change P value change P value 

  
TG (mg/dL) 

7.47 0.624 -6.1 0.690 -16.47 0.023* 

  
TC (mg/dL) 

-17.68 0.0005*** -11.05 0.048* -8.26 0.331 

 HDL (mg/dL) 
-2.16 0.239 -1.9 0.232 -0.3684 0.766 

 LDL (mg/dL) 
-16.17 0.0007*** -7.3 0.073 -10.47 0.208 

33 
 

4 2  
Table 4. Effects of 3 different test meals on liver and kidney function by groups after 

serving 2 months. 

Groups 
Item 

 (V1-V3) 
WR 

 (V1-V3) 
BBR 

 (V1-V3) 
JBR 

 
change P 

value 
change P value change P value 

AST (GOT) (IU/L) -4.105 0.084 -0.4 0.878 -5.210 0.019* 

ALT (GPT) (IU/L) -2.473 0.160 -3.5 0.2241 -10.053 0.001** 

  
Liver fat scores 
(dB/m)  

-6.25 0.4018 -13.44 0.1539 -21.30 0.004** 

 
Liver fibrosis (KPa) 

-0.10 0.7259 0.20 0.5565 -0.82 0.070 

BUN (mg/dL) -1.263 0.158 -0.1 0.878 -0.579 0.4842 

  
creatinine (mg/dL) 

-0.026 0.022* -0.050 0.000*** -0.0395 0.121 

 
eGFR 
 (ml/min/1.73m2) 

3.332 0.054 8.295 0.000***   6.0 0.026* 

 
(mg/dL) 
Fasting glucose 

0.05 0.7028 -2.17 0.1641 -2.50 0.24 

 
HbA1c (%) 

-0.015 0.7066 0.4 0.3166 0.0762 0.43 

  
Weight change (kg) 

-0.82 0.0532 -1.05 0.0346* -2.17 0.0001*** 
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-6.25 0.4018 -13.44 0.1539 -21.30 0.004** 

 
Liver fibrosis (KPa) 

-0.10 0.7259 0.20 0.5565 -0.82 0.070 

BUN (mg/dL) -1.263 0.158 -0.1 0.878 -0.579 0.4842 

  
creatinine (mg/dL) 

-0.026 0.022* -0.050 0.000*** -0.0395 0.121 

 
eGFR 
 (ml/min/1.73m2) 

3.332 0.054 8.295 0.000***   6.0 0.026* 

 
(mg/dL) 
Fasting glucose 

0.05 0.7028 -2.17 0.1641 -2.50 0.24 

 
HbA1c (%) 

-0.015 0.7066 0.4 0.3166 0.0762 0.43 

  
Weight change (kg) 

-0.82 0.0532 -1.05 0.0346* -2.17 0.0001*** 
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Table 5. The fasting blood glucose of induced DMII rats before and after taking 1 month 
germinated brown rice and buckwheat diet.  

Groups Fasting glucose (mg/dL)  p value  
 Before experiment After experiment  
Control 106.0 ± 14.9 174.8± 24.6 0.028 * 
DM II 302.3 ±114.1 448.5±312.7 0.413  
TK9  301.3 ± 88.0 207.0 ± 58.8 0.125  
TCS10 356.3 ± 94.7 241.0 ± 221.4 0.375  
TCS10-TB 442.5 ± 115.2 196.3 ± 42.7 0.007 *** 
TCS10-B 413.0 ± 157.3 178.3 ± 48.0 0.029 *  

Data represents mean ± SD; Different letters indicate statistically significant difference by LSD test at p≤0.05. 
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Abstract 

 
This study aims to explore the nutritional value and physiological activities of 

domestic rice and various grains, including soybeans, buckwheat, and adlay. Through 
human clinical trials, the health benefits of these crops in preventing chronic metabolic 
diseases were verified to increase consumer preference for domestic agricultural products 
and promote industrial value-added development. The research methodology combines 
global big data analysis of diet and obesity rates with clinical interventions conducted in 
collaboration with medical institutions, targeting patients with hyperlipidemia, 
hyperglycemia, and obesity over periods ranging from 14 days to 8 weeks. The results 
indicate that rice consumption is significantly negatively correlated with obesity and 
ischemic heart disease. Human clinical research confirmed that continuous intake of 
white rice or whole-grain rice for 8 weeks significantly reduces total cholesterol (TC) and 
low-density lipoprotein cholesterol (LDL-C). Regarding domestic grains, the "Taichung 
No. 1" soybean variety, characterized by high protein content, showed enhanced levels of 
GABA and free amino acids through germination, demonstrating significant health 
potential. Furthermore, rutin found in buckwheat effectively regulated blood glucose in 
type 2 diabetic mice, while adlay exhibited multiple health benefits, including 
hepatoprotection, improvement of fatty liver, reduction of triglycerides, and glucose 
regulation. In conclusion, domestic cereals and grains possess excellent preventive 
medicinal value. Utilizing rice combined with miscellaneous grains as a staple diet is not 
the primary cause of metabolic syndrome; on the contrary, it aids in weight control and 
lipid regulation. Future efforts should focus on strengthening food and agricultural 
education, establishing a health-oriented discourse for domestic grains, and developing 
diverse functional products through precision processing to enhance national food self-
sufficiency and promote sustainable agricultural development. 
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 (2)  (2)  (1) (1)   (1)  (1)  (1)  

 (5)  (4)   (5)  

 

 
 

2018
 (Taiwan Good Agricultural 

Practice ; TGAP)  
 (DTTps-N) 

1:1.5:3.0:29.9:1.3  DTTps-N  (1→3;1→4) -
281 kDa DTTps-N BALB/c  

(NK) NK
 

 UVB 

 50-100 mg  
 (Dendrobium Taiseed Tosnobile Taiseed 

Emperor No. 1; DTT) 
DTT 

 
DTT  ( polysaccharide of DTT; DTTps) 

 
 DTT  HPLC 

 12  3  (  1-3)  9 
dendrocandin B, dendrocandin T, dendrocandin U, 3,4-dihydroxybenzoic acid, 2’-O-
rhamnosylvitexin, isovitexin-2’-O-L-rhamnopyranoside, isovitexin, trans-N-
feruloyltyramine, and cis-N-feruloyltyramine  
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