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27,800  (Dendrobium) 
1,100

 (Pridgeon and Morrison, 2006; Xuu et al., 2006)

 (Lam et al., 2015) 42
100 32 alkaloids, 6 coumarins, 15 bibenzyls, 4 

fluorenones, 22 phenanthrenes, and 7 sesquiterpenoids constituents (Lam et al., 2015)
D.  (2020 ) 

D. nobile Lindl. D. fimbriatum Hook. D. chrysotoxum Lindl. D. huoshanense
  (2021 ) 

 D. nobile Lindl. D. loddigesii Rolfe. D. chrysanthum Wall. D. 
fimbriatum Hook. D. officinale Kimura et Migo D. chrysotoxum Lindl. D. tosaense 
Makino

 ( ) 
 

 
 

 
 

D. nobile D. fimbriatum D. officinale D. 
huoshanense  D. devoninum 3

D. tosaense D. moniliforme ( )  
(D.  linawianum) 50%

 (peters) 
1000 mg/L  (

20N:20P2O5:20K2O The Scotts Company, Marysville, Ohio) 
 (2 11 ) D. nobile♀X 

D. tosaense♂ F1 D. Taiseed Tosnobile Taiseed Emperor No. 1 (DTT)
D. nobile X D. moniliforme♂ F1

D. cassiope Taiseed Golden Boy No. 1 (DCT)
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30g/L+NAA2mg/L+BA0.1mg/L 30-45 2-4cm 2-3
30
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 (RAW 264.7 cells)  ( NO, TNF-

α IL-6 IL-1β marker)
 ( 1 (a) , (b) ) RHS  ( gene purification) 
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0.1mg/L+  coconut milk 150-200mL/L+ potato homogenate 25 g/L 25℃ 16/8hrs 
( / ) 2500-3000Klux 60-90 MS+ sucrose 
30g/L+ characal 2g/L+ banana homogenate100-150g/L+ potato homogenate 5-10 g/L

45-60 )  ( 1 (c) , (d) ) 72
50 45 4 : 

: 1:1:1 (v/v/v) 20-30  ( 1 (e) , (f) )
 ( 2 (a) , (b) ) 1-1.5M  ( 2 (c) , (d) )
25℃

 (
)  

 
 

 
 (DTTE) Sprague-Dawley (SD) 90

80 4 10 10
800 1600 2400 mg/kg DTTE 90

ICR

DTTE SD 2400mg/kg  (Yang et al., 
2018)  
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4140

2026 機能性農產品研發與產業化研討會論文輯2026 機能性農產品研發與產業化研討會論文輯

4140



40 
 

D. tosaense♀X D. huoshanense♂  D. Nobile♀X D. linawianum♂
F1 F1  (

) 1/2MS+sucrose 20g/L+charcoal 
2g/L+ adenine1g/L) 25℃ 16/8hrs ( / ) 2500-3000Klux

60  (protocorm-like body, PLB)
MS+ NAA0.1mg/L+ BA1 mg/L+ kinetin0.1 mg/L + sucrose 

30g/L 2months PLB 1-3cm
 MS+ sucrose 30g/L+ characal 2g/L  MS+ sucrose 

30g/L+NAA2mg/L+BA0.1mg/L 30-45 2-4cm 2-3
30

F1
 (RAW 264.7 cells)  ( NO, TNF-

α IL-6 IL-1β marker)
 ( 1 (a) , (b) ) RHS  ( gene purification) 

 ( : MS+ sucrose 30g/L+ BA1 mg/L+ kinetin 1mg/L+ NAA 
0.1mg/L+  coconut milk 150-200mL/L+ potato homogenate 25 g/L 25℃ 16/8hrs 
( / ) 2500-3000Klux 60-90 MS+ sucrose 
30g/L+ characal 2g/L+ banana homogenate100-150g/L+ potato homogenate 5-10 g/L

45-60 )  ( 1 (c) , (d) ) 72
50 45 4 : 

: 1:1:1 (v/v/v) 20-30  ( 1 (e) , (f) )
 ( 2 (a) , (b) ) 1-1.5M  ( 2 (c) , (d) )
25℃

 (
)  

 
 

 
 (DTTE) Sprague-Dawley (SD) 90

80 4 10 10
800 1600 2400 mg/kg DTTE 90

ICR

DTTE SD 2400mg/kg  (Yang et al., 
2018)  

41 
 

 
 

 
 (DTTps) 

DEAE-650M DTTps
 (DTTps-N) -

DTTps-N
BALB/c DTTps (100 300 mg/kg) 3

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

DTTps  (NK) NK
D. Taiseed 

Tosnobile  (Yang et al.,2017)  
 

 
 

 UVB  DTT 
 UVB 

 50  100 NF-κB  
COX-2 P63  MDA 
(  Malondialdehyde)  

 
 

 
 

40-80%
 (

80%) 

DTT

DTT DTT
DTT

 ( ) DTT
DTT

50% 95%  (Lin et al., 2025)  

4140 4140

■ ■ 金皇石斛—育種、台灣良好農業規範、功能分析、化學組成金皇石斛—育種、台灣良好農業規範、功能分析、化學組成



42 
 

 
 

 

DTT  (DTTps) 
DTTps

194 kDa DTTps
 (

Bacteroides ovatus) DTTps 0.5–2 kDa
DTTpsF2 DTTpsF2

 (B. ovatus) 1,4-β- BoGmuGs
GLP-1

DTTpsF2  ( Cheng et al., 2025)   
 

 (TGAP)  
 

 (USDA-AMS) /

 2002 
 USDA-AMS 

 1998  (FDA) 
 (https://en.wikipedia.org/wiki/Good_agricultural_practice)

 (TGAP) 
 ( ) 

 2018 TGAP
 (AFA) 

TGAP  ( 3) 2003
WHO WHO guidelines on good agricultural and collection practices 
(GACP) for medicinal plants.  ( ) 

2020 -
 (  (a) ) 2023 -

 ( 4 (b) )
2023  
( 4 (c) ) 2025

 ( 4 (d) ) 2023

43 
 

 (  I 
827903)  ( 4 (e) ) 2025

 (  I869529)  ( 4 (f) )  
 

 
 

DTT 12
3  ( 1-3) 9

B T U 3,4- 2''-O-
-2''-O-α-L- -N- -N-

DCT 5 2,2''-O-
-N- -N- 3,4- 1

12
 (1D  2D NMR) DTT DCT HPLC

DTT DCT HPLC
HPLC

3,4- HPLC
3,4- DTT

DTT DCT HPLC
 

 
 

 
-

 (  (in vitro)  (in vivo)  

 (TGAP)
 ( ) 

 
  

4342

2026 機能性農產品研發與產業化研討會論文輯2026 機能性農產品研發與產業化研討會論文輯

4342



42 
 

 
 

 

DTT  (DTTps) 
DTTps

194 kDa DTTps
 (

Bacteroides ovatus) DTTps 0.5–2 kDa
DTTpsF2 DTTpsF2

 (B. ovatus) 1,4-β- BoGmuGs
GLP-1

DTTpsF2  ( Cheng et al., 2025)   
 

 (TGAP)  
 

 (USDA-AMS) /

 2002 
 USDA-AMS 

 1998  (FDA) 
 (https://en.wikipedia.org/wiki/Good_agricultural_practice)

 (TGAP) 
 ( ) 

 2018 TGAP
 (AFA) 

TGAP  ( 3) 2003
WHO WHO guidelines on good agricultural and collection practices 
(GACP) for medicinal plants.  ( ) 

2020 -
 (  (a) ) 2023 -

 ( 4 (b) )
2023  
( 4 (c) ) 2025

 ( 4 (d) ) 2023

43 
 

 (  I 
827903)  ( 4 (e) ) 2025

 (  I869529)  ( 4 (f) )  
 

 
 

DTT 12
3  ( 1-3) 9

B T U 3,4- 2''-O-
-2''-O-α-L- -N- -N-

DCT 5 2,2''-O-
-N- -N- 3,4- 1

12
 (1D  2D NMR) DTT DCT HPLC

DTT DCT HPLC
HPLC

3,4- HPLC
3,4- DTT

DTT DCT HPLC
 

 
 

 
-

 (  (in vitro)  (in vivo)  

 (TGAP)
 ( ) 

 
  

4342 4342

■ ■ 金皇石斛—育種、台灣良好農業規範、功能分析、化學組成金皇石斛—育種、台灣良好農業規範、功能分析、化學組成



44 
 

 
 

 ( 105AS-12.1.2-SS-X1)  

 

 
 

Cheng, M. C., Chen, H. M., Chang, T. Y., Chen, M. C., Bai, B. J., Chao, C. H., Hsieh, 
W. Y., Lin, Y. T., Ni, C. K., Lu, M.K., Liu, H. K., Lee, S. S., and Chang, C. C. 
2025. Acetylated glucomanno-oligosaccharides from human gut microbial 
degradation of Dendrobium polysaccharides: production and effects on anti-
hyperglycemia-related factors. Carbohydr. Polym. Technol. Appl. 10: 100808.  

Lam, Y., Ng, T. B., Yao, R. M., Shi, J., Xu, K., and Sze, S. C. 2015. Evaluation of 
chemical constituents and important mechanism of pharmacological biology in 
Dendrobium plants. Evid Based Complement Alternat Med. (1): 1-25. 

Lin, C. C., Liao, W. T., Yang, T, Y., Tsa, J. H., Lee, Y-J, Wen, C. L., Hsu S. L. and 
Wu, C. C. 2025. Vitamin B1 Involved in Dendrobium Taiseed Tosnobile Extract 
Mediates Protection Against Cancer-Induced Muscle Wasting by Suppressing IL-6 
Pathogenicity and Enhancing Myoblast Fusion. Int. J. Mol. Sci. 26 (21): 10704.  

Pridgeon, A., Morrison, A. 2006. The illustrated encyclopedia of orchids–over 1100 
species illustrated and identified. Timber Press, Ltd., Portland pp 87–103. 

Xu, H., Wang, Z. T., Ding, X. Y., Zhou, K. Y., and Xu, L. S. 2006. Differentiation of 
Dendrobium species used as ‘‘Huangcao Shihu’’ by rDNA ITS sequence analysis. 
Planta Med. 72: 89–92. 

Yang, L. C., Hsieh, C. C., Wen, C. L., Chiu, C. H., and Lin, W. C. 2017. Structural 
characterization of an immunostimulating polysaccharide from the stems of a new 
medicinal Dendrobium species: Dendrobium Taiseed Tosnobile. Int. J. Biol. 
Macromol. 103: 1185-1193. 

Yang, L. C., Liao, J. W. , Wen, C. L., and Lin, W. C. 2018. Subchronic and Genetic 
Safety Assessment of a New Medicinal Dendrobium Species: Dendrobium Taiseed 
Tosnobile in Rats. Evid. Based Complement. Alternat. Med. (3): 1-11. 

  

45 
 

(a) (b) 

(c) (d) 

(e) (f)

 

1  (a)  
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Figure 1. Micropropagation and culturation of D. Taiseed Tosnobile Taiseed Emperor No. 
1 (DTT) and D. cassiope Taiseed Golden Boy No. 1 (DCT) . (a) Plant Variety Rights of 
DTT in Taiwan; (b) Plant Variety Rights of DCT in Taiwan; (c) Micropropagated 
Plantlets of DTT; (d) Micropropagated Plantlets of DCT; (e) Cultivation of DTT in 
greenhouse; (f) Cultivation of DCT in greenhouse. 
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(a) (b) 

(c) (d) 

 

2  (a)  (b)  (c) 
(d)  

Figure 2. Flower and fresh stem of D. Taiseed Tosnobile Taiseed Emperor No. 1 (DTT) 
and D. cassiope Taiseed Golden Boy No. 1 (DCT) . (a) Flowers of DTT; (b) Flowers of 
DCT; (c) Fresh stems of DTT; (d) Fresh stems of DCT. 
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3   

Figure 3. Good Agriculture Practice (GAP) of Medicinal Foods dendrobium in ROC 
(Taiwan) .
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4  (a) 2020  (b) 2023
  (c) 2023   (d) 

2025   (e) I 827903  2024  
(f) I869529  2025  
Figure. 4. Award and Patent of D. Taiseed Tosnobile Taiseed Emperor No. 1 (DTT) . (a) The 
national innovation award in the academic research category; (b) The national innovation 
award renewal and issue the excelsior award in the academic research category; (c) 
Bronze Medal Award. 2023 Taiwan Innotech Expo Invention (TIE) Contest; (d) Gold 
Medal Award. 2025 Taiwan Innotech Expo Invention (TIE) Contest; (e) Invention patent, 
ROC (Taiwan) , I 827903, 2024; (f) Invention patent, ROC (Taiwan) , I869529, 2025. 
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Dendrobium Taiseed Tosnobile - Breeding, Taiwan Good 

Agricultural Practice (TGAP), functional assay and chemical 

composition 
 

Chi-Luan Wen1*  David Pei-Cheng Lin2  Chun-Chi Wu2  Li-Chan Yang7   
Chia-Chuan Chang6  Yao-Haur Kuo3  Judith Han-Hsin Chang2  Tsung-Han Lu2 

Chen-Chu Lin2  Yu- Chu Liao1  Jia-Ci Chang1  Yi-Wen Chien1  Chun-lan Wang1 
Ting-Lin Chang1  Wen-Chuan Lin5  Shih-Lan Hsu4  Chao-Lin Kuo5 

 

Abstract 

 

The present study was aimed to investigate, collection and interspecific 
hybridization of medicinal dendrobium plants from Taiwan and China. The Taiwan Good 
Agricultural Practices (TGAP) document was establishment and announcement for 
cultivation of medicinal dendrobium in 2018. 

In immunostimulating, neutral polysaccharides of D. Taiseed Tosnobile Taiseed 
Emperor No. 1 (DTTps-N) comprised arabinose, galactose, glucose, mannose, and xylose 
at a ratio of 1:1.5:3.0:29.9:1.3. DTTps-N comprised (1 → 3; 1 → 4) -Man as the backbone, 
and its average molecular weight was 281 kDa. DTTps-N substantially increased the 
population of splenic natural killer (NK) cells, NK cytotoxicity, macrophage phagocytosis, 
and cytokine induction in BALB/c mice. 

In eye protection, showed that water extracts were more effective in prevention 
against corneal damages after UVB exposure. The tear volume and tear film breakup time 
were both significantly improved, with the ocular surface damages reduced. The effective 
dose was between 50 and 100 mg per kilogram of body weight. 

Next, we mainly focused to identify effective fractions of water extracts of DTT 
which responsible for the protecting muscle cells from atrophy induced by cancer- muscle 
wasting or bleomycin. suggested that the water fraction of DTT water extracts might 
directly act in muscle cells to against atrophy. 

Others, In vivo studies suggested that the polysaccharides of DTT (DTTps) 
demonstrated significant activities in regulating hyperglycemia-related physiological 
conditions and increased the abundance of probiotics.  

Finally, the DTT extract was chromatographed on silica gel column, then the reversed phase 
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award renewal and issue the excelsior award in the academic research category; (c) 
Bronze Medal Award. 2023 Taiwan Innotech Expo Invention (TIE) Contest; (d) Gold 
Medal Award. 2025 Taiwan Innotech Expo Invention (TIE) Contest; (e) Invention patent, 
ROC (Taiwan) , I 827903, 2024; (f) Invention patent, ROC (Taiwan) , I869529, 2025. 
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Abstract 

 

The present study was aimed to investigate, collection and interspecific 
hybridization of medicinal dendrobium plants from Taiwan and China. The Taiwan Good 
Agricultural Practices (TGAP) document was establishment and announcement for 
cultivation of medicinal dendrobium in 2018. 

In immunostimulating, neutral polysaccharides of D. Taiseed Tosnobile Taiseed 
Emperor No. 1 (DTTps-N) comprised arabinose, galactose, glucose, mannose, and xylose 
at a ratio of 1:1.5:3.0:29.9:1.3. DTTps-N comprised (1 → 3; 1 → 4) -Man as the backbone, 
and its average molecular weight was 281 kDa. DTTps-N substantially increased the 
population of splenic natural killer (NK) cells, NK cytotoxicity, macrophage phagocytosis, 
and cytokine induction in BALB/c mice. 

In eye protection, showed that water extracts were more effective in prevention 
against corneal damages after UVB exposure. The tear volume and tear film breakup time 
were both significantly improved, with the ocular surface damages reduced. The effective 
dose was between 50 and 100 mg per kilogram of body weight. 

Next, we mainly focused to identify effective fractions of water extracts of DTT 
which responsible for the protecting muscle cells from atrophy induced by cancer- muscle 
wasting or bleomycin. suggested that the water fraction of DTT water extracts might 
directly act in muscle cells to against atrophy. 

Others, In vivo studies suggested that the polysaccharides of DTT (DTTps) 
demonstrated significant activities in regulating hyperglycemia-related physiological 
conditions and increased the abundance of probiotics.  

Finally, the DTT extract was chromatographed on silica gel column, then the reversed phase 
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HPLC to yield twelve compounds including three new compounds ( New 1-3) and nine known 
compounds as 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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