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【摘要】
近年來由於保健意識的盛行，以及人們的生活步調倉促、忙碌，凡事以快速、簡便為原則，膠囊(capsule)包裹之健康食品大行其道，成為不可缺少之便利產品。從感冒生病吃藥、養顏美容、增強身體抵抗力、減肥瘦身、以及抗老化美白之化妝品等，許多產品均以膠囊型式包裝販售。膠囊是一種固體劑型，係將藥品包封在硬或軟膠囊殼(capsule wall)中，內容物之形式可以是粉末、顆粒、小丸、錠劑、液體，或半固體之型態，而膠囊殼材幾乎百分之百來自明膠。然而近年來素食主義之抬頭，萃取自動物組織之明膠所製成的膠囊殼，受到佛教界及素食者的反彈與抨擊，取代明膠之膠囊壁材研究是當務之急。由於明膠之組成成分是胺基酸(amino acids)，而植物膠則是多醣體(polysaccharides)，再加上明膠所具有高延展性(extensibility)、低成膠溫度(gelling temperature)等特點，明膠取代物之開發具有高度挑戰性。本研究採用田口法L18(21 x 37)直交表，選用植物膠配方、添加修飾澱粉、塑化劑、界面活性劑、糖的種類、水量、pH值、馬達之轉速及溶解之溫度等八個因子，藉由測量其膠強度(gel strength)、黏度、形變率、抗張強度(tensile strength)，熱可逆性、復水性、水活性、水分含量等性質，以模擬動物膠之特性與架構，探討取代動物膠之潛力。結果顯示，膠皮的形變率均在100%以上。膠強度方面則介於0.7~1.15 kgf 左右。室溫儲存下六個月後，膠皮水分含量及水活性都會降至15%及0.6以下，微生物不易生長而有利於最終產品之儲存。軟膠囊最佳製成之田口品質特性分析結果為A1B3C2D3E2F2G2H1。亦即採用A配方、塑化劑選用山梨醇、澱粉添加3克、海藻糖、水分含量300 ml、pH 為5、馬達轉速為1300 rpm、溶解溫度60℃，為最適合製造之軟膠囊壁條件。在確認實驗中，全都跟預測值有相當好的一致性，是可靠之參數。而最佳配方之形變率都高達170%以上，膠強度為0.68~0.78 kgf，膠皮之中心融點溫度為78.9~84.6℃，可見光透射率高達90%以上，於模擬胃液中經過三十分鐘後分解成小碎片，近似於明膠軟膠囊殼之特性。
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【Abstract】

With the increasing awareness of general health and the speeding pace of modern life style, capsules encapsulated nutrition supplements fit perfectly with swiftness and convenience for the public. Applications of capsules include medicines for influenza, facial improvement, immunity enhancing, body weight regulating, etc. Capsules are manufactured by encapsulating powder, particle, pill, tablet, liquid, or semi-solid. Capsule walls are nearly entirely made from gelatins which are the extracted products from animal origins. Increasing popularity of vegetarianism prompts the protests on the usage of gelatin walls by Buddhist and general vegetarians, which leads to the development of gelatin substitutes. Gelatin is constituted by amino acids whereas vegetable gums are made of generally polysaccharides. The unique characteristics such as high extensibility and low gelling temperature of gelatins make the substitution task more challenging. Taguchi’s method with L18 (21×37) orthogonal array was applied in the study of fabricating soft capsule walls from vegetable origins. Simulation of gelatin was carried out through the measurements of gel strength, viscosity, extensibility, tensile strength, thermoreversibility of gelling, moisture resorption, water activity, etc. The results showed that all the elongation at break of fabricated capsule walls exceeded 100% with gel strength ranged between 0.7 to 1.15 kgf. Six months storage at ambient temperature resulted in stable moisture content (< 15%) and water activity (< 0.6) which were suitable for microorganism control. The optimal processing variables by Taguchi’s method were as follows: formula A, sorbitol as plasticizer, 3 g starch and fucose added, 300 ml water, pH 5, stirring rate at 1300 rpm, and 60 ℃ water bath. All the parameters were reliable as verified by confirmation experiments. Vegetable capsule walls made from optima processing conditions showed above 170% elongation at break, 0.68 to 0.78 kgf for gel strength, 78.9 to 84.6 ℃ for center melting temperature, and at least 90% of visible light transmittance. Dissolution in simulated gastric juice was found able to break the capsule walls into pieces, which could assist the disintegration and release of encapsulated medicines.    
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