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摘要 10 

甜葉菊 (Stevia rebaudiana)，又稱爲甜菊，含有超過 30 種甜菊醣苷 (steviol 11 

glycosides, SGs)的混合物，累積在甜菊中，其主要 SGs 有甜菊苷(stevioside, STV)和瑞12 

鮑迪苷 A (rebaudioside A, RA)，而其他次要 SGs含量較少。STV和 RA的甜度是蔗糖13 

的 250-300 倍。SGs 具有熱穩定性、pH 穩定性，並且不會發酵的天然甜味劑。此外，14 

甜菊產品被認為是健康的天然食品，在國際市場上受到關注，其具有抗氧化、抗高血15 

糖、抗高血壓、抗病毒、抗菌、免疫調節和抗腫瘤等治療特性。本研究使用三種不同16 

方法為加壓液體萃取(pressurized liquid extraction, PLE)、加壓熱水萃取(pressurized hot 17 

water extraction, PHWE)和微波輔助亞臨界水萃取(microwave-assisted subcritical water 18 

extraction, MSWE)。這些方法是一種綠色環保、環境友好、可減少溶劑使用並可以提19 

高 SGs 的萃取率。第一個方法 PLE，以高溫和壓力改變溶劑的物化性質，主要可以萃20 

取更多總酚含量(total phenolic content, TPC)和抗氧化活性(antioxidant activity, AA)。結21 

果顯示，在 100 ºC溫度下使用 15 mL g−1的 70%乙醇萃取 30分鐘，其 RA、瑞鮑迪苷22 

C (rebaudioside C, RC)和 STV萃取率分別為 13.11、3.97和 9.5 g/100 g，而活性化合物，23 

如，TPC和 AA的產率分別為 299.72 mg GAE g-1和 11.09 mmol g-1。接著，PHWE使用24 

相對較低的壓力下進行萃取，可以觀察在 120 °C和 5個大氣壓下，使用 40 mL水處理25 

1 mg 磨碎的葉子，可實現最大產率為 7.5%。最後，MSWE 利用快速微波加熱創造亞26 

臨界水條件，在溫度 140 °C和 2.6 bar壓力下以水萃取保持 1分鐘可從葉子中萃取 RA、27 

STV 和 RC，其萃取率分別為 9.7%、4.2%和 1.3%。總結以上，MSWE 萃取時間更短、 28 

更溫和的操作條件和更低的運營成本。29 



2 

 

參考文獻 

Ameer, K., Bae, S. W., Jo, Y., Lee, H. G., Ameer, A., & Kwon, J. H. (2017). Optimization of 

microwave-assisted extraction of total extract, stevioside and rebaudioside-A from 

Stevia rebaudiana (Bertoni) leaves, using response surface methodology (RSM) and 

artificial neural network (ANN) modelling. Food Chemistry, 229, 198-207. 

Andreu, V., & Picó, Y. (2019). Pressurized liquid extraction of organic contaminants in 

environmental and food samples. TrAC Trends in Analytical Chemistry, 118, 709-721. 

Carbonell‐Capella, J. M., Šic Žlabur, J., Rimac Brnčić, S., Barba, F. J., Grimi, N., Koubaa, M., 

M. Brnčić & Vorobiev, E. (2017). Electrotechnologies, microwaves, and ultrasounds 

combined with binary mixtures of ethanol and water to extract steviol glycosides and 

antioxidant compounds from Stevia rebaudiana leaves. Journal of Food Processing 

and Preservation, 41(5), e13179. 

Celaya, L. S., Kolb, E., & Kolb, N. (2016). Solubility of Stevioside and Rebaudioside A in 

water, ethanol and their binary mixtures. International Journal of Food Studies, 5(2), 

158-166. 

Fernández-Ponce, M. T., Casas, L., Mantell, C., & de la Ossa, E. M. (2015). Use of high 

pressure techniques to produce Mangifera indica L. leaf extracts enriched in potent 

antioxidant phenolic compounds. Innovative Food Science & Emerging Technologies, 

29, 94-106. 

Martins, P. M., Thorat, B. N., Lanchote, A. D., & Freitas, L. A. (2016). Green extraction of 

glycosides from Stevia rebaudiana (Bert.) with low solvent consumption: A 

desirability approach. Resource-Efficient Technologies, 2(4), 247-253. 

Mustafa, A., & Turner, C. (2011). Pressurized liquid extraction as a green approach in food 

and herbal plants extraction: A review. Analytica Chimica Acta, 703(1), 8-18. 

Panja, P., & Mukhopadhyay, M. (2019). Extraction of natural sweetener from stevia leaves 

using pressurized hot water. Journal of Nutraceuticals and Food Science, 4(1), 1-9. 

Pawliszyn, J. (2010). Theory of extraction. In Pawliszyn, J., & Lord, H. L. (Eds), Handbook 

of Sample Preparation (pp. 1-24). New York: John Wiley & Sons, Inc. 

Plaza, M., & Turner, C. (2015). Pressurized hot water extraction of bioactives. TrAC Trends 

in Analytical Chemistry, 71, 39-54. 

Pól, J., Varaďová Ostrá, E., Karásek, P., Roth, M., Benešová, K., Kotlaříková, P., & 

Čáslavský, J. (2007). Comparison of two different solvents employed for pressurised 

fluid extraction of stevioside from Stevia rebaudiana: methanol versus water. 

Analytical and Bioanalytical Chemistry, 388(8), 1847-1857. 

Raspe D.T., Ciotta S.R., Mello B.T., Milani P., Silva C., Costa S.C., 2021, Pressurized liquid 

extraction of steviol glycosides from Stevia rebaudiana leaves, Chemical Engineering 

Transactions, 87, 301-306. 



Raspe, D. T., Ciotta, S. R., Zorzenon, M. R. T., Dacome, A. S., da Silva, C., Milani, P. G., & 

da Costa, S. C. (2021). Ultrasound-assisted extraction of compounds from stevia leaf 

pretreated with ethanol. Industrial Crops and Products, 172, 114035. 

Raspe, D. T., da Silva, C., & da Costa, S. C. (2023). Pressurized liquid extraction of 

compounds from stevia leaf: Evaluation of process variables and extract 

characterization. The Journal of Supercritical Fluids, 193, 105813. 

Setyaningsih, W., Saputro, I. E., Palma, M., & Barroso, C. G. (2016). Pressurized liquid 

extraction of phenolic compounds from rice (Oryza sativa) grains. Food Chemistry, 

192, 452-459. 

Singh, D. P., Kumari, M., Prakash, H. G., Rao, G. P., & Solomon, S. (2019). Phytochemical 

and pharmacological importance of stevia: A calorie-free natural sweetener. Sugar 

Tech, 21, 227-234. 

Smith, R. M. (2002). Extractions with superheated water. Journal of Chromatography A, 

975(1), 31-46. 

Teo, C. C., Tan, S. N., Yong, J. W. H., Hew, C. S., & Ong, E. S. (2010). Pressurized hot water 

extraction (PHWE). Journal of Chromatography A, 1217(16), 2484-2494. 

Verma, M. K. (2019). A review on the pharmacological properties and medicinal use of Stevia 

rebaudiana. Journal of Pharmaceutical Innovation, 8(1), 371-374. 

Yang, Z., Uhler, B., & Lipkie, T. (2019). Microwave-assisted subcritical water extraction of 

steviol glycosides from Stevia rebaudiana leaves. Natural Product Communications, 

14(6). 

Yoda, S. K., Marques, M. O., Petenate, A. J., & Meireles, M. A. A. (2003). Supercritical fluid 

extraction from Stevia rebaudiana Bertoni using CO2 and CO2
+ water: extraction 

kinetics and identification of extracted components. Journal of Food Engineering, 

57(2), 125-134. 

 


