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第二屆米食加工與營養國際研討會 

-由主食到保健- 
2nd Symposium on Rice Products and Nutrition 

- From Staple Food to Nutraceuticals 
 

壹、主題： 

強化國際米食加工與營養議題之學術交流，聚焦於「米食加工對保健營養強化議題」

的討論，並現場展示台灣近年米食產品及相關研究成果。以促進臺灣米食加工技術與國

際的發展同步，及國內產官學界交流。並建立國際合作及參加國際研究團隊的討論平台。 

貳、主辦單位：行政院農業委員會農糧署 

參、承辦單位：國立宜蘭大學食品創意與教育發展中心、國立宜蘭大學食品科學系 

肆、協辦單位：中華穀類食品工業技術研究所、國立臺灣大學食品科技研究所 

伍、日期：中華民國101年6月8日(星期五) 

陸、地點：國立臺灣大學應用力學所國際會議廰（台北市大安區羅斯福路四段一號） 

柒、講者： 

1.  Dr. NobuyaShirai(白井展也)：全國野菜茶業研究所(NIVTS, NARO)，前日本食品綜

合研究所研究員(NFRI, NARO)。 

2.  Dr. Shin Lu(盧訓)：中華穀類食品工業技術研究所所長(China Grain Products R&D 

Institute)。 

3.  Dr. Melissa Fitzgerald：國際稻米品質網(INQR)主席、昆士蘭大學食品科學系系主任

(Department of Food Science, University of Queensland)，前國

際稻米研究所稻穀品質營養及採後中心主任(GQNPC, 

IRRI)。 

4.  Dr. Ken'ichiOhtsubo(大坪研一)：日本新潟大學自然科學系教授(NigataUniversity)，前
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日本食品綜合研究所部長(NFRI, NARO)。 

 

捌、主持人： 

1.  盧訓所長(Dr. Shin Lu)：中華穀類食品工業技術研究所所長(China Grain Products 

R&D Institute, Director)。 

2.張永和研發長(Dr. Yung-Ho Chang)：靜宜大學研發長(Providence University, Dean of 

research and development)。 

3.葉安義教授(Dr. An-I Yeh)：台灣大學食品科技研究所教授(NTU Institute of Food 

Science and Technology, Professor) 

4.游若篍所長(Dr. Roch-Chui Yu)：國立台灣大學食品科技研究所所長(NTU Institute of 

Food Science and Technology, Director)。 

 

玖、活動特色： 

1.國外講師演講時進行即席翻譯。 

2. 研討會手冊內容概要為中英對照。 

3. 會場展示近年米食研發計畫成果暨相關產品。 

4. 會場邀請業者展示近年開發的米食產品。 
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《第二屆米食加工與營養國際研討會》日程表 
時間：101 年 6 月 8 日(星期五)  09：00 ～17：00 
地點：國立臺灣大學應用力學所 1 樓國際會議廰 

時間 主題 講者 主持人 

8:30～9:00 報到 

9:00～9:05 歡迎及長官致詞 

9:05～9:10 開幕及主辦單位致詞 

9:10～10:30 
米的營養特性及保健功效 

Nutraceutical Properties and Health 
Benefits of Rice 

白井展也，日本食品
綜合研究所 

Dr. NobuyaShirai, 
NFRI, Japan 

穀研所盧訓所長 
Dr. Shin Lu, Director 
of CGPRDI, Taiwan 

10:30～11:00 中場休息 

11:00～11:30 
國內米食加工與保健營養研究發展現況 

Rice Processing and Nutrition Research 
and Development in Taiwan 

穀研所盧訓所長 
Dr. Shin Lu, 
Director of 

CGPRDI, Taiwan 

靜宜大學張永和研
發長 

Dr. Yung-Ho Chang, 
Dean of R and D 

Providence 
University Taichung 

11:30～12:10 討論 

12:10～13:10 午餐休息 (近年米食研發成果暨相關產品展示) 

13:10～14:30 
加工技術對米食消化性質影響 

Effect of Processing on Digestibility of 
Rice and Rice Products 

Fitzgerald 博士，前
國際稻米中心營養

室主任 
Dr. Melissa 

Fitzgerald, IRRI 

國立台灣大學葉安
義教授 

An-I Yeh, 
Professor,NTU, 

Taiwan 

14:30～15:00 中場休息 

15:00～16:20 
米穀粉添加對烘焙及米食品營養之影響 

Effect of rice flour addition on nutritional 
quality of bread and food products 

大坪研一教授,新瀉
大學，前日本食品綜

合研究所 
Dr. Ken'ichiOhtsubo, 

Professor  of  
Nigata University, 

Japan 

國立台灣大學游若
篍所長 

Dr. Roch-Chui Yu, 
Director of NTU, 

Taiwan 

16:20～16:50 討論 

16:50～17:00 總結及閉幕 
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《第二屆米食加工與營養國際研討會》會場資訊 

一、研討會會場平面圖 

 
二、注意事項 

(1)應用力學所全面禁止吸煙，如需餐飲請在門廰內飲用。會議廰內嚴禁攜帶飲料、餐點
進入。 

    (2)校內停車時於入校時抽取計時票，請於服務台(報到處)核章即有半價優惠。 

    (3)中午用餐地點為教室 113、教室 109，用餐時間為中午 12:10～13:10，敬請提早
進入會場。 

    (4)本活動不提供免洗杯，請自行攜帶環保杯，會場有熱水桶、溫水桶及飲水機。 
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講者 

Dr. NobuyaShirai 

 

演講題目 
米的營養特性及保健功效 
Nutraceutical Properties and Health 

Benefits of Rice 
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CURRICULUM VITAE 

NobuyaShirai, Ph. D. 

 

NobuyaShirai,Ph.D.（白井展也） 

National Institute of Vegetable and Tea Science, (National Agriculture and Food 

Research Organization:NARO) 

2769 Kanaya, Shimada, Shizuoka 428-8501,Japan 

Phone;+81-547-45-4101 Fax;+81-547-46-2169 

 

EDUCATION 

 

1996- Tokyo University of Fisheries (Doctoral student) 

1995- Tokyo University of Fisheries (Research student) 

1993- Miyazaki University (Master's student) 

1989- Miyazaki University (Baccalaureate) 

 

 

PROFESSIONAL EXPERIENCE 

2000- National Food Research Institute (A part-time researcher) 

2003- National Food Research Institute (Research fellowship for young scientists; 

Japan society for the promotion of science) 

2006- National Food Research Institute (Senior Researcher) 

2011- National Institute of Vegetable and Tea Science (Senior Researcher) 
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Nutraceutical Properties and Health Benefits of Rice 
NobuyaShirai 

 
National Institute of Vegetable and Tea Science (National Agriculture and Food Research 

Organization: NARO), Shimada, Japan (nshinya@affrc.go.jp) 
 

INTRODUCTION 

Rice is the most popular staple food among Asian populations and is a component of a 
variety of cuisines. Generally, Rice is polished before consumption to improve its 
taste.However, unpolished brown rice (BR) and rice bran, a by-product of the rice-milling 
process, contain large amounts of essential dietary components including, vitamins, oryzanol 
(a mixture of components including sterols and ferulic acid), fiber, minerals, and 
gamma-aminobutyric acid (GABA) [1-4]. Therefore, BR consumption is believed to be more 
beneficial for human health than polished rice (PR) consumption. In particular, there are some 
reports that GABA has been shown to help prevent hypertension and improve emotional 
stability and learning ability [5-7]. Suzuki et al. have reported that BR soaked in water to 
induce slight germination is richer in GABA content than non-germinated brown rice [4]. 
Despite germinated brown rice (GBR) have these apparent advantages over PR, BR,GBR are 
not widely used as food stuff, partly due to their less inviting appearance and a perceived 
poorer taste.  

The purpose of this study was to investigate the effect of GR and GBR consumptions on 
ICR mouse behavior in an open-field test with repeated exposure. The relationship between 
behavioral changes (adaptation) and the GABA concentration in the rice was also 
investigated. 
 

MAIN CONTENT 
Animal experiment 

Extruded polished rice (PR), brown rice (BR), and germinated brown rice (GBR) were 
prepared as described in Suzuki’s study [4]. The compositions of the experimental diets are 
shown in Table 1. Male mice of Crj:CD-1(ICR) strain (four weeks old) were obtained from 
Charles River Japan Inc. (Atsugi, Kanagawa, Japan). All animals were switched from a 
laboratory chow, MF (Oriental Yeast Co., Ltd., Tokyo, Japan) to experimental diets at three 
months of age. Thirty mice were randomly divided into three groups of ten animals each and 
fed on each experimental diet (containing PR, BR, or GBR) for three months. These animals 
were housed in suspended stainless-steel cages with wire mesh bottoms. The animal room 
was kept at 24±0.5°C at a relative humidity of 65±5%. Room lighting consisted of 12-hour 
periods of light and dark. The diets and water were given ad libitum. All mice were 
maintained according to the guidelines for experimental animals of the National Food 
Research Institute, Japan. 
 
Open field test  

The open field test apparatus was constructed of black painted wood and consisted of a 
simple square arena 50 cm X 50 cm with 40 cm high side walls. The arena was lit up by two 
fluorescent lights without any shadow. A video-tracking and motion-analysis system (Library 
Co., Ltd., Tokyo, Japan) was used to assess open field behavior of mice. The analytical 
system analyzed pictures acquired in real time and the directly recorded X-Y co-ordinates for 
each mouse movement were stored on the computer (Figure 1). The room temperature was 
kept at 22~25Cº, but humidity was uncontrolled. The experiment was undertaken between  
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米的保健性質與健康效益 

白井展也(NobuyaShirai) 

日本農研機構野菜茶業研究所 
National Institute of Vegetable and Tea Science 

National Agriculture and Food Research Organization (NARO) 
 Shimada, Japan (nshinya@affrc.go.jp) 

 
摘    要國立宜蘭大學馮臨惠翻譯 

米是亞洲人最重要的主食，也是許多美食的主要成分。一般而言，為了改善口感，

稻米都精白成白米食用。然而，未精白的糙米(BR)及精白副產品的米糠含有大量的必需

營養成分；包括維生素、米糠醇(固醇與阿魏酸的混合物)、纖維、礦物質及 4-氨基丁酸

(gamma-aminobutyric acid, GABA)。[1-4]. 因此，食用糙米比食用白米較有益於人體的健

康。特別是，有些研究報告顯示：4-氨基丁酸(GABA)有助於預防高血壓及改善情緒穩

定性及學習能力[5-7]。 Suzuki 等研究報告將糙米浸水誘導發芽，其 GABA 含量較沒有

發芽的糙米為高 [4]。雖然，發芽糙米 (GBR) 較白米及糙米，具有明顯的營養優勢，但

是 GBR 並未廣泛的應用於食品，主要是因為不討好的外觀及較差的風味。本報告的目

的是；在曠場試驗，探討重複食用 GR 及 GBR 對 ICR 小鼠行為的影響。同時也研究小

鼠體內 GABA 含量與行為改變 (適應性 adaptation)的關係。 

主要內容 

動物試驗 

依據 Suzuki [4]的研究準備擠壓的精白米(PR)、糙米(BR)及發芽糙米(GBR)。測試飼

料的配方成分如表一。公小鼠(Crj:CD-1(ICR) strain, four weeks old)得自 Charles River 

Japan Inc. (Atsugi, Kanagawa, Japan)。所有的小鼠在三個月齡由實驗室飼料(MF, Oriental 

Yeast Co., Ltd., Tokyo, Japan)轉換為測試飼料。三十隻小鼠隨機分成三組，每組十隻餵

食每種測試飼料(包括 PR, BR, or GBR)三個月。所有小鼠均飼養於懸掛不銹鋼絲網底

籠。動物房控制溫度為 24±0.5°C，相對溼度為 65±5%。室內燈光為 12-小時亮與暗的週

期。飼料與水採自由採食。所有小鼠的飼養是依據日本綜合食品研究所實驗動物的規定

進行。 
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9:00 and 12:00. The distances traveled in the open field were measured for 3 minutes at 0, 2, 4, 

7, and 12 weeks. 
 

Table 1 Components of the diets (g/kg) 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 Open field system 
 

The locomotion distances achieved in the open field test by mice at the 1 or 3 minutes 
during the intake of the three experimental rice diets is depicted in figure2. These distances 
decreased over the 12 week period for mice in all three groups. The locomotion distance was 
significantly lower in the BR diet group than in the PR diet group following 1 minute in the 
open field after 4 weeks. In the GBR diet group significant reductions in locomotion distance 
compared with the PR group were observed following 1 minute in the field after only 2 weeks. 
This difference following one minute in the field was maintained at 4 weeks and 7 weeks. 
Additionally, at 4 weeks there was a statistically significant reduction in the GBR group 
compared with the PR group after the 3 minutes in the field.    



11 
 

曠場試驗(Open field test) 

曠場測試裝置是由漆黑色木材構成的之簡易 50 公分 X 50 公分正方區域(牆高 40 公

分)。藉兩隻日光燈照明為無陰影區域。運用一組影像追蹤及動作分析系統 (Library Co., 

Ltd., Tokyo, Japan)評估小鼠的曠場行為。分析系統分析即時擷取影像並直接記錄每隻小

鼠移動的 X-Y 座標，且貯存資料到電腦(Figure 1)。測試室溫維持在 22~25Cº，但溼度

不控制。試驗均在上午 9:00 及 12:00 實施。在餵食 0、2、4、7 及 12 週測量曠場 3 分

鐘移動距離。 

Table 1 Components of the diets (g/kg) 

 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 1  Open field system 
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Figure 2  The locomotion distance of mice fed polished rice (PR), brown rice (BR), and 
germinated brown rice (GBR) diets in 1 or 3 min at 0, 2, 4, 7, and 12 weeks. 

 

CONCLUSION 

The significant reduction in locomotion distance exhibited by mice in the GBR diet 
group compared with PR diet group after 4 weeks suggests that an intake of GBR may 
enhance this adaptation to the initially novel environment of the open field test with repeated 
exposure. GBR diet has a positive effect on locomotion distance on an open field test. 
 

REFERENCES 
[1] Ardiansyah, Shirakawa, H., Koseki, T., Ohinata, K., Hashizume, K. & Komai, M. (2006). 

Rice bran fractions improve blood pressure, lipid profile, and glucose metabolism in 
stroke-prone spontaneously hypertensive rats. Journal of the American Chemical Society, 
54, 1914-1920. 

[2] Jariwalla, R.J. (2001). Rice-bran products: phytonutrients with potential applications in 
preventive and clinical medicine. Drugs under experimental and clinical research, 27, 
17-26. 

[3] Champagne, E.T., Wood, D.F., Juliano, B.O. & Bechtel, D.B. (2004). Rice: chemistry and 
technology 3rd ed., edited by E.T. Champagne, American Association of Cereal Chemists. 
pp. 77-107. 

[4] Suzuki, K., Okadome, H., Okunishi, T., Nakamura, S. &Ohtsubo, K. (2003). Development 
of a novel food material using germinated brown rice by twin-screw extrusion. Nippon 
Shokuhin Kagaku KogakuKaishi, 50, 474-482 (in Japanese). 

[5] Aoki, H., Furuya, Y., Endo, Y.& Fujimoto, K. (2003). Effect of gamma-aminobutyric 
acid-enriched tempeh-like fermented soybean (GABA-Tempeh) on the blood pressure of 
spontaneously hypertensive rats. Bioscience, Biotechnology, and Biochemistry, 67, 
1806-1808. 

[6] Mamiya, T., Asanuma, T., Kise, M., Ito, Y., Mizukuchi, A., Aoto, H. &Ukai, M. (2004). 
Effects of pre-germinated brown rice on beta-amyloid protein-induced learning and 
memory deficits in mice. Biological and Pharmaceutical Bulletin, 27, 1041-1045. 

[7] Ishikawa, K. & Saito, S. (1978). Effect of intraventricular gamma-aminobutyric acid 
(GABA) on discrimination learning in rats.Psychopharmacology, 56, 127-132. 

1min 3min 



13 
 

圖 2 描述三組實驗小鼠接受不同飼料期間在曠場測試一及三分鐘達成的移動距離。
對所有三組的小鼠，在 12 週期間，移動距離均呈現減少現象。以糙米飼養四週的小鼠，
於一分鐘曠場的移動距離顯著的低於餵食精白米的小鼠。僅餵食兩週，發芽糙米小鼠群
比較精白米小鼠群，於一分鐘曠場的移動距離，顯著地減少。這種一分鐘曠場的移動距
離的差異在第四及七週繼續維持。此外，在第四週，發芽糙米小鼠群，於三分鐘曠場的
移動距離也統計上顯著的較精白米小鼠群減少。 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2  The locomotion distance of mice fed polished rice (PR), brown rice (BR), and 

germinated brown rice (GBR) diets in 1 or 3 min at 0, 2, 4, 7, and 12 weeks. 
 

結    論 

實驗結果顯示：食用發芽糙米的小鼠群比食用精白米的小鼠群，在四週後，展現顯

著地降低移動距離，此結果建議：食用發芽糙米，對參與反覆接觸曠場測試的小鼠可強

化對最初新環境的適應性。發芽糙米飼料對小鼠在曠場測試的移動距離具有正面影響。 
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盧訓 博士 

 

演講題目 
國內米食加工與保健營養 

研究發展現況 
Rice Processing and Nutrition Research 

and Development in Taiwan 
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現職 

中華穀類食品工業技術研究所所長(2005/8~present) 

 

學歷 

美國內布拉斯加大學食品科學系博士  

美國德州農工大學食品科學系碩士  

中興大學農業化學系學士  

 

經歷 

萬能科技大學民生學院院長(2003/02~2005/8) 

萬能科技大學生物技術系教授(2003/02~2005/8) 

國立中興大學食品科學系教授 

國立中興大學食品科學系主任暨研究所所長 

亞洲蔬菜研究發展中心 AVRDC 農化系 研究助理(1977/02~1978/01)  

退輔會欣欣食品工廠Food Manufactury 技師(1975/12~1977/01)  

內政部職業訓練局 技術檢定組 技術士檢定命題委員(1988迄今)  

經濟部中央標準局 農業暨品組 規範起草委員(1991迄今)  

經濟部工業局 民生工業組 計畫評核委員(1997迄今)  

農委會中部辦公室 特產科 食品加工諮詢委員(1991迄今)  

 

專長 

食品科技 、穀類加工、澱粉化學、食品工廠衛生、藥膳製備  

藥用保健植物於食品加工之應用、電腦在食品科技上之應用  

Food Science, Cereal Tech.、HACCP 

Chinese Medicine Used in Foods Processing 
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台灣米食文化之發展與創新 

盧訓(Shin Lu)
 

中華穀類食品工業技術研究所 

 

前    言 

稻米，是中國南方及台灣地區人民之主食，在中國之歷史淵遠流長，並與炎黃子孫

之生活息息相關。史記上記載:「禹令益予眾庶，稻可種卑溼」，因此稻米在中國已有三

千年之栽種歷史。我國以農立國，春耕、夏耘、秋收、冬藏，所謂『誰知盤中飧，粒粒

皆辛苦』，中國人對稻米有份難以割捨之感情。  

稻米除可當米飯食用外，亦可供釀酒及磨粉製成糕餅點心等，還有糟糠可餵食家畜

禽，穀殼可充當燃料使用。從中國一首民謠中，我們可以瞭解中國人在一年四季配合節

慶製作出各種形形色色的米食密不可分。就是「正月十五鬧元宵；二月二，撐腰糕；三

月三，眼亮糕；四月四，神仙糕；五月五，小腳粽子箬葉包；六月六，大紅西瓜顏色俏；

七月七，巧果兩翹；八月八，月餅小紙包；九月九，重陽糕；十月十，新米糰子新米糕；

十一月裏雪花飄；十二月裏糖元寶」。  

稻米在台灣，不論稻或秈稻，均以碾成白米供人食用為主，釀酒為副。秈米可以製

造發粿、碗粿、爆米花（爆米香）等製品，糯米供製造各種點心(年糕、米糕、油飯、

粽子等)。每逢節日慶典，家家戶戶傳出搗米、磨米聲，以及撲鼻之糕餅蒸氣香味，使

大街小巷顯得喜氣洋洋，人手一口年糕或菜頭粿，確實能抒解一年之辛勞。 

主要內容 

稻米品種 

台灣栽培稻之種類依稻型分類可分秈稻（在來；indica）， 稻（蓬萊；japonica）；

以直鏈澱粉含量又分為非糯性（ n o n - w a x y ） 及糯性（waxy），而糯性又依形狀

細分為圓糯( 糯)及長糯（秈糯）。一般而言，秈稻細長， 稻粗短。秈稻通常做為米食

加工之原料，像米粉絲、米苔目、碗粿及蘿蔔糕等等。稻為一般煮飯用原料，而糯稻由

於具高黏性，適合做為湯圓、麻糬、年糕及肉粽之原料。 
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磨米的介紹 

「鑿引清泉養萬民，撞磨米漿糊千肚」，即點出磨米對於製造美味傳統米食製品之

重要性。磨米之目的即是要賦予米食更多之利用性。綜合過去與現代之磨米方法大致可

分為傳統磨米法及工業磨米法兩種。不同之磨米方法可產生不同性質之粉狀物質，即米

穀粉。不同之米穀粉則各有其特性及其不同之應用，並可由其製出各種不同風味之傳統

米食加工製品。  

（一）傳統磨米法  

   石磨是由兩塊軸心貫穿的圓石相疊而成，米由磨孔置入經兩石之間之磨齒轉動碾磨，

可用來磨粉與磨漿。通常是在碾磨時勺入一瓢水、一瓢米，米漿由磨嘴流入棉布袋中紮

緊，用扁擔或石頭將米漿內水分壓乾，此為濕粿糰，乾燥後磨粉即為濕磨米穀粉。  

（二）工業磨米法  

1. 乾磨  

   即使用磨粉機，直接將米磨成細米粉末。由於乾磨可避免濕磨所造成之廢水問題，

故仍廣泛使用於製粉工業。如將米粒經焙炒或擠壓加熱後再研磨之粉，則稱熟粉。熟粉

之製作與加工在中式傳統糕點中日漸式微，有值得研究並推廣之必要。其產品有鳳片糕、

雪片糕、糕仔崙及豬油糕等。  

2. 半乾磨  

   即將米浸泡一段時間後瀝乾，直接加以研磨成潤濕細粉，即潮粉或濕粉。日本米穀

粉產業多採用半乾磨方式，利用米粒胚乳內外層之成分差異所造成之吸水速率不同而製

成不同等級之穀粉。  

3. 濕磨  

   俗稱水磨，即將米浸泡後，用磨漿機加水一起研磨成米漿；米漿去水乾燥後所得之

粉即為水磨粉。濕磨用米漿機。由於多量的水於濕磨過程中有潤溼作用，故水磨粉所含

之破損澱粉遠少於乾磨及半乾磨者。水磨粉色澤較白、粉粒之顆粒較細、加工特性良好，

為主要之磨粉方法。 

 

 



35 

 

台灣傳統米食製品之加工製造 

米是最簡樸、最基本的民生必需品；可是，一旦傳統節日來臨，家家戶戶都會興高

采烈的舂米、磨米，平凡的稻米頓時改變了模樣，成為各色各樣的節令米食。中國以農

立國，百姓終年辛勞，從四季循環變化中演化出一連串各具生活情趣的節慶。由年頭到

年尾的歲時節慶中，人們一方面以各式精緻的米食祭拜天地祖先，一方面也藉此放下手

中工作，品嚐芬芳的米食，暫時悠遊於歲月之間。台灣之傳統米食製品的產生，就是延

續此種精神而留傳下來。  

經過不斷研發，分別以糯米、在來米、蓬萊米先加水磨成漿，壓去水分後之粿糰，

再做成各種糕點食品稱為” 粿”。  

比較常見的「粿」，大概有下面幾種： 

    麻糬(齊粑)：不論婚、喪、喜、慶，廟會拜拜都會用到。為什麼齊粑會成為客家人

在婚、喪、喜、慶時，最重要的食物呢！有種說法是這樣的，因為客家人早期生活較窮

困，而齊粑的原料是糯米，糯米吃後很容易就有飽足感，所以在上菜前吃了後，對桌上

的菜就不會吃的那麼多了，這對勤儉的客家人來說，是有其意義在的！ 

    紅龜粿：另名稱叫新丁粄，為了要慶賀家中有新添的男丁而做的。新丁粄就是紅粄 ，

紅粄要做足足滿一斤，通常在農曆十月十五下元節時「祭天公」，以感謝上天賜男丁之

福，這時候的紅粄就叫做新丁粄，在新丁粄祭拜上天后，要分發給鄰舍，是把快樂分享

給大家的意思。  

    發粿：一般遇辦喪事或掃墓時也大都會做發粿。作法是把酵粉放在粿漿裏，使它發

酵後在蒸，蒸到粄面隆起而分裂，稱之為「笑」 ，蒸發粄要蒸笑了才好，因為是發財

致富的一種徵兆。  

    菜頭粿：客家人最常吃也最普遍的食物。材料除了在來米及白蘿蔔之外，沒有添加

其他的東西。吃的時後多半沾醬油加蔥或桔醬。為過年期間最受歡迎的食物，象徵好彩

頭。 

    豬籠粄（菜包） 

    千百年前，客家原為華北住民,以麵食餃子為主,南遷後限於環境,逐然改成米食,以米

食做成餃子形菜包,藉此追懷祖先,以解相思之情。這是菜包的濫觴。 
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清明節的時候，要作豬籠粄和打艾粄。豬籠粄因為形狀像裝豬仔的竹籠而得名；又因為

包了餡，所以叫它菜包。 

配合節慶之米食產品是哪些?? 

新年：一年之中粿做最多的時候，有『甜粿』、『鹹甜粿粄』、『菜頭粿』。  

元宵：『菜包』，因其形狀像豬籠，所以又稱『豬籠粄』。元宵後的掛紙（掃墓）要 

      打發粿，如果是新建的墳，則必須打『紅粿』。  

清明節：『發粿』、『艾粿』、『苧葉粿』。  

端午節：包粽子，不打粿，但有一種叫『粿粽』。  

中元節：包粽子，打齊粑。  

中秋節：打芋粄。  

冬至：打『粿仔圓』，即湯圓。 

 結    語 

台灣居民以米食為主，除傳統之米食文化必須發掘繼承並予發揚外，也應配合現代

化米食之發展，創新及保健產品之開發也將是米食發展另一課題。本所持續開發出發芽

玄米、富含 gaba米糠及米麵共食之烘焙產品，同時接受農委會補助做米食推廣及研發

工作，將“稻米文化”完整傳授給後代子孫，應視為一種責任，勿讓下一代迷失於西方

之速食文化－漢堡、薯條。因此，米食製品之多元化開發及推廣，乃是維護及保存台灣

飲食文化之研究與主事者所必須關注的事，且為符合時代潮流及國人對米食嗜好之變化，

更應將“米食文化”與“食品科技”融合在一起，俾利傳承與創新相結合，這是本所責

無旁怠之使命。 
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全球稻米產量與消費量概況
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全球稻米(Paddy)產量
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亞洲主要國家稻米(Paddy)產量
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稻米生產主要國家之稻米(Paddy)價格
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2007年亞洲主要國家稻米(Paddy)供需情況
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 理想與現實
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吳明敏：加強米食研發和推廣

美國農業部公佈世界17個國家最新的每人每年稻米(白
米)消費，消費量最多的前12國都是亞洲國家，平均
126公斤。台灣的消費量最少，僅50公斤，居亞洲12
國最後一名(農委會資料，2009年48.09公斤)，日本68
公斤、南韓108公斤。

2010年，我國的稻米收穫面積24.4萬公頃，目前休耕
面積20.9萬公頃。如果多投入稻米品種改良和米食製
品的研發、推廣，依照每公頃收穫量6,000公斤和
2,300萬人口推估，全年全國將需增加6億9千萬公斤稻
穀的供應，假設全由國內稻農生產，預估可減少11.5
萬公頃休耕面積。稻米保價收購和休耕補貼是我國目
前的主要稻米產業政策，每年約花費公帑100億元。
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台灣的環境適合稻米生產，大肆投入研發和推廣生產
效率相對不利的產品如麵粉、麵食和烘培等小麥製品
，不符合國家資源的有效配置，更悖離農民權益的確
保。我國的食品加工研究，對米食製品的開發及推廣
著力較少。農政單位除應寬列預算支持稻米更為優質
品種的研發之外，也應積極鼓勵現有法人、大學相關
系所等投入米食製品研發及推廣，或可評估新成立專
責的「米食研究及推廣中心」的必要性。

 提高米食消費量，除了品質提升和多樣化之外，確保
產品安全、明確標示產地、鼓吹「地產地銷」，減少
食物里程等都是重要配套。多消費米食，是讓稻業保
價收購與休耕補貼制度改弦易轍、提高糧食自給率的
良方。



台灣傳統米食介紹
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稻米之分類稻米之分類

依米粒外型：依米粒外型：超長型（超長型（extra longextra long）），，長型長型
（（longlong）），，中型（中型（mediummedium）及短型）及短型(short(short））。。

以直鍊澱粉含量區分：以直鍊澱粉含量區分：糯性，低直鍊澱粉含糯性，低直鍊澱粉含
量，中直鍊澱粉含量與高直鍊澱粉含量四種。量，中直鍊澱粉含量與高直鍊澱粉含量四種。

台灣一般分類：台灣一般分類：秈稻（秈稻（indicaindica ricerice）梗稻）梗稻
（（japonica ricejaponica rice）及糯稻（）及糯稻（waxy ricewaxy rice）。糯）。糯
稻又分為秈糯與梗糯兩種。稻又分為秈糯與梗糯兩種。
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類型類型 米粒外觀特性米粒外觀特性 米飯特性米飯特性 一般用途一般用途

梗米梗米
短圓、透明（部分短圓、透明（部分
品種米粒有局部白品種米粒有局部白

粉質）粉質）

介於、糯介於、糯
之間之間

一般食米一般食米

秈米秈米 細長、透明度高細長、透明度高
煮熟後米煮熟後米
飯較乾、飯較乾、

鬆鬆

蘿蔔糕、蘿蔔糕、
米粉、炒米粉、炒

飯飯

糯米糯米

梗糯梗糯 圓短、白色不透明圓短、白色不透明 煮熟後米煮熟後米
飯較軟、飯較軟、

黏黏

釀酒、米釀酒、米
糕糕

秈糯秈糯 細長、白色不透明細長、白色不透明
八寶粥、八寶粥、
粽子粽子

表: 稻米米質特性上的分類
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傳統稻米用途

稻米

穀糠 糙米

米糠 白米

榖糠免洗餐
具
有機堆肥
畜牧用墊料 米糠

油
飼料

米飯 釀造/發酵 米穀粉

米酒
米醋
甜酒釀
紅麴

米粉絲
糕點
米餅
節慶食品

米飯
壽司
粽子
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三月三
眼亮糕

四月四
神仙糕

五月五
小腳粽子箬葉包

六月六
大紅西瓜顏色俏

七月七
巧果兩翹

八月八
月餅小紙包

九月九
重陽糕

十月十
新米糰子新米糕

十一月裏
雪花飄

十二月裏
糖元寶

過新年
吃年糕 正月十五

鬧元宵

二月二
撐腰糕

米麵食
與中國文化息息相關
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（（二）工業磨米法二）工業磨米法

 1. 1. 乾磨乾磨

 即使用磨粉機，直接將米磨成細米粉末即使用磨粉機，直接將米磨成細米粉末，，又稱「鬆糕又稱「鬆糕
粉」。粉」。 由於乾磨可避免濕磨所造成之廢水問題，故仍廣泛使由於乾磨可避免濕磨所造成之廢水問題，故仍廣泛使
用於製粉工業。如將米粒經焙炒或擠壓加熱後再研磨之粉，用於製粉工業。如將米粒經焙炒或擠壓加熱後再研磨之粉，
則稱熟粉則稱熟粉或「糕仔粉」或「糕仔粉」 。熟粉之製作與加工在中式傳統糕點。熟粉之製作與加工在中式傳統糕點
中日漸式微，有值得研究並推廣之必要。其產品有鳳片糕、中日漸式微，有值得研究並推廣之必要。其產品有鳳片糕、
雪片糕、糕仔崙及猪油糕等。雪片糕、糕仔崙及猪油糕等。

沒有水磨粉的粘韌感，但也缺了潮粉的勻潤。沒有水磨粉的粘韌感，但也缺了潮粉的勻潤。
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2. 2. 半乾磨半乾磨

 即將米浸泡一段時間後瀝乾，直接加以研磨即將米浸泡一段時間後瀝乾，直接加以研磨
成潤濕細粉，即潮粉或濕粉。日本米穀粉產業成潤濕細粉，即潮粉或濕粉。日本米穀粉產業
多採用半乾磨方式，利用米粒胚乳內外層之成多採用半乾磨方式，利用米粒胚乳內外層之成
分差異所造成之吸水速率不同而製成不同等級分差異所造成之吸水速率不同而製成不同等級
之穀粉。之穀粉。如江南一帶的鬆糕。
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3. 3. 濕磨濕磨

 俗稱水磨，即將米浸泡後，用磨漿機加水一俗稱水磨，即將米浸泡後，用磨漿機加水一
起研磨成米漿；米漿去水乾燥後所得之粉即為起研磨成米漿；米漿去水乾燥後所得之粉即為
水磨粉。濕磨用米漿機。由於多量的水於濕磨水磨粉。濕磨用米漿機。由於多量的水於濕磨
過程中有潤溼作用，故水磨粉所含之破損澱粉過程中有潤溼作用，故水磨粉所含之破損澱粉
遠少於乾磨及半乾磨者。水磨粉色澤較白、粉遠少於乾磨及半乾磨者。水磨粉色澤較白、粉
粒之顆粒較細、加工特性良好，為主要之磨粉粒之顆粒較細、加工特性良好，為主要之磨粉
方法。方法。
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鑿引清泉養萬民，撞磨米漿糊千肚

工業磨米工業磨米

傳統石磨傳統石磨

乾磨

半乾磨

濕磨

鳳片糕
雪片糕
豬油糕

鬆糕

年糕
蘿蔔糕
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台灣傳統米食



shin LU copyright

Page  24

發糕

蓬來米蓬來米 洗米、浸米洗米、浸米 加紅麴
磨漿

加紅麴
磨漿 麵粉過篩麵粉過篩 加發粉加發粉

加糖攪拌加糖攪拌 加麵粉加麵粉 裝紙
倒入米糊
裝紙

倒入米糊 蒸煮蒸煮 發糕發糕
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年糕製作

洗米、浸米洗米、浸米 磨漿磨漿 乾燥乾燥 攪拌攪拌

充填充填 蒸煮蒸煮 輸送、包裝輸送、包裝 成品成品

圓糥米圓糥米
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麻糬

糥米糥米 磨漿磨漿 糯米粉糯米粉 加料、蒸
煮、攪拌
加料、蒸
煮、攪拌

冷卻冷卻 混餡混餡 包外皮包外皮 成品成品



米食產品科技化研究
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市場需求

米穀粉規格

安全、健康、方便、多樣化

白 米

飯製品

磨粉

米穀粉

米食加
工素材

米食原料
烘焙食品原料
保健食品原料

品質

保健

安全

原料供應

米種選擇

磨粉技術

調配技術

素材運用

調配

運用

分子量區分

米澱粉

米蛋白

分離技術

包埋技術

米穀粉研究範圍與相關技術應用
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安定化米糠

糙米

白米

米糠油提取 米糠膳食纖維 GABA富化

米穀粉

米麵包

米蛋糕

米麵條

發芽玄米

脫脂 水相萃取 發酵

提高稻米
消費量

提高稻米健康與機能性，作為保健食品素材
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舉實例

糙米

 米糠所含膳食纖維約佔30％，經人體及動物
試驗已證實膳食纖維具有：

降低膽固醇、降低血糖濃度及胰島素分泌量、
促進腸胃蠕動、防止便秘、預防結腸癌及預防
肥胖等功能。米糠油中，約含有1.5 ﹪以上的米
糠醇，是由三萜烯醇（Triterpene alcohols）與
植物固醇（Phytosterols）所形成的阿魏酸酯（
Ferulate esters）。
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米糠醇經實驗證實具有高度的抗氧化活性
，其抑制油脂氧化的作用比Vit E高出六倍
。

在研究顯示，其主要抗氧化機制，為具有
清除DPPH自由基及部分還原的能力，且
隨濃度的增加，其抗氧化能力也增加。
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糙米( Brown Rice )之營養價值

碾
米

白米

米糠
安定化 安定化

米糠加工
調配

應用

營養成分:

碳水化合物

蛋白質

脂肪

微量元素

保健功效：

抗氧化

降膽固醇

調節血糖

抑制癌症(乳癌、結腸癌)

保健功效
成分:

膳食纖維

米糠醇

植物固醇
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添加安定化米糠之市售產品添加安定化米糠之市售產品
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水萃取米糠纖維在食品中的應用

米糠纖維粉末

淺黃褐色，流動性佳

奶油蛋糕

蘇打餅乾

饅頭
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安安 定定 化化 米米 糠糠
由於米糠並不耐貯
存，所以米糠前處理
的過程相當重要，需
先進行米糠的安定化
處理，可使米糠在室
溫下保存三個月。

米米 糠糠 纖纖 維維

本所分離得到之米糠纖維含量

已在40％以上，與美國之米糠

膳食纖維商品(NutraCea Rice 
Bran Fibet)所含之纖維量相

當，符合商品化之價值。

米糠GABA、糙米GABA
應用米糠、糙米等作為
培養基進行乳酸菌發酵
後，可明顯有效提升米
糠發酵物中GABA之含量
至50倍（每克乾重含15
毫克），耐熱性佳，可
廣泛應用於加工食品、
烘焙、飲料等食品中。
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健康導向米食多元化應用
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F18 F21

2518 2521

圖三 發芽糙米之外觀照相圖
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表一、糙米發芽18及21小時之胚芽長度

samplesample
胚長胚長 (mm)(mm)

AA BB CC

TCS10TCS10 1.611.61±±0.09 0.09 dd 1.021.02±±0.070.07 bb --

25182518 1.891.89±±0.030.03 cc 1.021.02±±0.020.02 bb --

25212521 1.891.89±±0.070.07 cc 1.051.05±±0.090.09 bb --

F18F18 2.032.03±±0.020.02 bb 1.531.53±±0.220.22 aa --

F21F21 2.102.10±±0.080.08 aa 1.571.57±±0.240.24 aa 1.801.80±±0.090.09
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GABA

0.00

0.05

0.10

0.15

0.20

0.25

TCS10 2518 2518G 2521 2521G F18 F18G F21 F21G
sample

co
nt
en
t(
%
)

N.D.

圖九、發芽糙米及胚芽中GABA含量
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營養成分分析營養成分分析((每一每一100100克之含量克之含量))
米的種類米的種類 白米飯白米飯 發芽糙米飯發芽糙米飯

熱量熱量 144 Kcal144 Kcal 129 Kcal129 Kcal

蛋白質蛋白質 2.1 g2.1 g 2.5 g2.5 g

脂質脂質 0.5 g0.5 g 0.9 g0.9 g

碳水化合物碳水化合物 31.3 g31.3 g 27.4 g27.4 g

鈉鈉 2.1 mg2.1 mg 0.6 mg0.6 mg

水分水分 66.1 g66.1 g 68.8 g68.8 g

灰分灰分 < 0.1< 0.1 0.40.4

總食物纖維總食物纖維 0.6 g0.6 g 1.4 g1.4 g

水溶性食物纖維水溶性食物纖維 < 0.5 g< 0.5 g < 0.5 g< 0.5 g

不溶性食物纖維不溶性食物纖維 0.6 g0.6 g 1.4 g1.4 g
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pH 調整

高壓滅菌
121℃、
15分鐘

冷卻
乳酸菌接種
進行培養

2.5 L 冷凍乾燥

milling

富含GABA素材

Rice bran

DI water

0.4 L

14 L

GABA米糠富化流程

MediumsMediums
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1. Intaking 18mg daily could reduce  the blood 

pressure.

2.  Intaking 26.4mg daily could improve the  

sleeplessness, somnipathy and depression.  

(大森正司等,1987;Tadashi et al.,2000)

Recommended Dietary Intake of GABA
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G
A

B
A

 (μ
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)

0
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10000

15000

20000

25000

30000

35000

4 12 24 48 60

0.4L 2.5L 29025 , 30440

27056, 24351

18881 , 15163

8855 , 6959

749 , 788

米糠經乳酸發酵60h後GABA含量變化情形(0.4及2.5L)

Time (hr) 

研究成果
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含GABA之產品

GABA 
powder
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米糠香鬆
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米糠香鬆開發方法米糠香鬆開發方法

流動床調味與益生菌混合

米糠

安定化米糠及造粒

利用流動床安定化

安定化條件建立
蒸氣溫度
蒸氣流量

蒸氣通過時間

檢測米糠酸價

米糠香鬆

調味配方
(蝦卵、海苔等)
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結結 論論

1.應用流動床進行米糠安定化試驗，安定化條件以
高溫、短時間為佳。

2.益生菌於米糠香鬆調味時添加，避免安定化製程
及造粒烘乾製程中高溫處理降低益生菌的菌數
。

3.米糠安定化後亦可應用於烘焙產品與即食沖泡飲
品之中。
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成 果

 應用流動床設備完成米糠安定化製程
。

 應用擠粒機完成安定化米糠造粒、調
味。

 建立米糠香鬆配方。
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具 體 效 益

1. 提高米糠之附加價值，市售香鬆售價約每公斤約
750元，米糠香鬆成本每公斤約 70元，機能性米糠
香鬆成本每公斤約 120元。

2.   具備健康訴求，機能性米糠香鬆每10公克約含6公
克米糠及益生菌 3×1010 cfu 。
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米穀粉抗性澱粉最適製程設計

0

10

20

30

40

50

60

樹薯澱粉 薏仁粉 米澱粉 米穀粉

抗
性

澱
粉

含
量

(
%
，

d
b
s
)

未處理前 處理後

AnnealingAnnealing添加酵素反應添加酵素反應

冷卻冷卻加熱加熱調整調整 pH pH 調漿調漿

加熱，酵素反應加熱，酵素反應 脫水脫水 風乾風乾

粉碎過篩粉碎過篩 成品成品

米穀粉

米飯

31.42殺菌釜
121℃，15分鐘

34.33濕熱處理
90℃，2小時

35.64濕熱處理
90℃，1小時

34.60處理後

21.26微波加熱

21.75處理後

RS含量
(%,dbs)樣品

RSRS耐熱性試驗耐熱性試驗
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單軸擠壓機

沖泡多穀粉

即時榖粉出料 熟粉類糕點

入料槽入料槽 加熱板加熱板 套套 桶桶

螺螺 軸軸

模模 口口

切切 刀刀

米

擠 壓擠 壓 切
塊

擠出產品
磨 粉磨 粉

產品
應用
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沖泡即溶榖粉
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量產設備評估及技術移轉

調整擠出物長度

擠壓加工

螺軸轉速 套筒溫度 進料含水率

原料前處理(調配穀類比例與含水率)

磨粉、過篩

調 味

沖泡穀粉成品

乾 燥

製
程
條
件
探
討

原料(糙米、發芽米、薏仁)
原
料
評
估

產
品
分
析

量產上市

沖泡榖粉製作流程圖



shin LU copyright

Page  56

穀粉配方之功效

1.可改善便秘

2.異位性皮膚炎

3.失眠

4.更年期

5.可排毒

6.降血壓

7.降血脂

8.具有GABA（452 mg/100 g﹚

發芽糙米

1.抗氧化

2.抗炎性

3.提升HDL膽固醇

4.抗動脈粥狀硬化。

黑糯米

1.膳食纖維

2.維生素B群。
糙米

功能/指標功能原料名稱
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市場潛力

 全米加工應用，增加產品利用性

 具機能性之一般食品型態榖粉，可滿足營養及機能
雙重需求

 高貯存性，提升產品貨價壽命，增加產值
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（鍾，2006；簡，2010）

1. 高溫短時操作
2. 調整操作及元件組合參數可生產多元性質之素材與成品
3. 簡化食品加工製程
4. 不產生廢棄物

1. 有效率之榖類油脂安定化之技術及應用方法，可延長產品保存期限
2. 且為連續式生產，成本較為經濟
3. 生產具機能性附加價值之食品或素材

關鍵技術 --- 擠壓加工

操作特性

優 點
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榖研所現有之擠壓設備

單軸膨發型擠壓機 雙軸蒸煮型擠壓機

本所已開發之擠壓穀物產品與技術

穀粉素材 穀物棒沖泡榖粉包 膨發點心熟粉糕點 米烘焙品



米麵共食產品之應用
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米麵條
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米穀粉應用於烘焙產品米穀粉應用於烘焙產品

30蓬萊米粉油皮(組合麵粉)

30蓬萊米粉糕皮(組合麵粉)

50糯 米 粉餡料芋泥麻糬月餅

棗泥麻糬月餅

酥皮山藥月餅

酥皮桂圓月餅

米鳳梨酥

酥糕類

(伴手禮)

30蓬萊米粉米湯種(組合麵粉)

乳酪米麵包

御飯養生麵包

米湯種花卷

米湯種紅豆烤餅

麵包類

30蓬萊米粉米湯種(組合麵粉)

30蓬萊米粉組合麵粉

30蓬萊米粉組合麵粉

50蓬萊米粉餡料

30蓬萊米粉油酥(組合麵粉)

產品名稱

10蓬萊米粉軟糖

-整粒米米花糖

100蓬萊米粉熟粉皮

80蓬萊米粉米粉糊米桂圓發糕

紫米麻糬

養生米香

米蔬果軟糖

點心類

(伴手禮)

100蓬萊米粉米粉糊

100蓬萊米粉米粉糊

100蓬萊米粉米粉糊米戚風巧克力卷

米抹茶紅豆茶會蛋糕

米戚風香草布丁卷
蛋糕類

比例(%)米穀粉組合類別
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不同比例高筋麵粉與蓬萊米粉（麵筋含量13％）對麵包的影響

3.6ml/g 4.17ml/g 3.69ml/g 3.10ml/g 2.86ml/g

100%

高筯麵粉

75%高筯麵粉25%蓬
萊米粉

50%高筯麵粉50%蓬
萊米粉

25%高筯麵粉75%蓬
萊米粉

100%

蓬萊米粉
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米月餅米月餅 米鳳梨酥米鳳梨酥

米湯種麵包米湯種麵包 米戚風蛋糕米戚風蛋糕
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養生米香

米月餅米月餅

紫米蔴薯
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‧提供對麵粉麩質過敏者更多樣的選擇

‧改善中式糕點產品的酥硬性及產品
‧回軟性

‧減少麵粉使用量及增加食品口感，
‧增加國產稻米的利用範圍。



米食文化與藝術的結合
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結合文化與藝術
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中興穀堡稻米博物館
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70

池上秋收「稻穗音樂節」
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Exploring the nutritional value of rice 
Melissa Fitzgerald 

AFGC Chair in Food Science and Technology, 
School of Agriculture and Food Sciences, 

University of Queensland, Brisbane St Lucia, QLD 4072 
Australia 

 

The world is undergoing an unprecedented increase in diseases such as diabetes, 

cardiovascular disease and some cancers. This is occurring in most countries of the world. 

These are going to have an enormous impact in each country, particularly on the economy. 

The cost of managing, treating and caring for the sufferers of these two diseases is having a 

large impact on many economies, and will severely affect the progress made by countries in 

economic transition. Rice feeds a huge proportion of the global population, especially those in 

developing countries. This has led researchers to take steps towards understanding the nutritional 

potential of rice, and its ability to mitigate some of these diseases. For example, rice varieties differ in 

glycaemic index, which offers consumers the ability to choose a particular variety based on nutrition. 

Rice also contains a wealth of compounds in the grain that are involved in human physiology. This 

review will focus on the research around the world that explores the nutritional potential of rice, and 

then suggest ways that rice can be used as a vehicle to deliver greater nutrition. 



探索稻米的營養價值 

前國際稻米研究中心營養室主任 
澳洲昆士蘭大學食品科技主任 

Melissa Fitzgerald 博士 

世界各國均面對有關糖尿病、心血管及癌症等疾病正快速增長的問

題。這個問題對每個國家都造成重大的影響，尤其是在經濟方面。用於治

療、照護與管理這類疾病患者的費用對許多經濟體造成巨大的衝擊，也嚴

重地影響這些經濟轉型國家的進步。稻米餵養世界，特別是開發中的國

家，主要的人口。因此，許多的研究人員致力於瞭解稻米的營養潛力，以

及減輕這些疾病的能力。例如，不同昇糖指數的稻米品種，可使消費者基

於營養需求有選擇特定品種的能力。稻米也含有豐富的利於人體生理的成

分。本演講聚焦於回顧全世界有關探索稻米的營養價值之研究發展，也提

出使用稻米成為輸送更多營養載具的建議方法。 
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1. 穀類とその製品  
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Quality assay and utilization of rice in Japan 
Ken’ichi Ohtsubo and Sumiko Nakamura

 

 

Graduate School of Science and Technology, Niigata University 

8050 Ikarashi 2-no-cho, Nishi-ku, Niigata, 950-2181 Japan 
 

INTRODUCTION 

As the bread is very important food all over the world, wheat/rice blended bread is a 

promising food. For the people living in the tropical or the semi-tropical regions, 

high-yielding and low-cost rice is promising crop to prepare their bread.      

Rice bread has been investigated since 5 decades ago. Since then, rice bread was 

investigated by many researchers. As the protein composition and its properties of rice are 

different from wheat, gluten is not formed during the dough preparation. Therefore, it was 

reported that the qualities of the bread made from 20% rice and 80% wheat flours are 

acceptable, but those of the bread from 30% rice and 70% wheat are not acceptable. In 

north-eastern Asia, steamed bread is popular in the place of leavened hearth bread in USA and 

Europe. Rice-pulse combination or the extrusion process was used to compensate the lack of 

gluten in case of rice bread. Various gums, surfactant, or the hydro-philic polymers has been 

reported to be effective to improve the dough property of the flours less or without the wheat 

gluten.   

The novel sophisticated methods for the preparation of fine granule rice powders were 

developed in Niigata Prefectural Food Research Institute of Japan, which markedly 

contributed to the rice bread industry. But, they need enzyme treatment or the double 

pulverizing process to prepare the fine flours from rice. Other researchers developed the 

alternative method by the kneading in the hot water for dough preparation, addition of very 

hard-gluten wheat flour, application of foam-molding method in processing of plastic 

chemical industry to compensate the lack of gluten.  

    In the present paper, we searched for new-characteristic rice cultivars suitable for 

making it possible to prepare the rice/wheat blended bread without the use of 

above-mentioned sophisticated or the high-cost technology. In the decade, Japanese rice 

breeders have developed various new rice cultivars of different starch properties, such as 
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稻米品質認證與應用 

大坪研一(Ken’ichi Ohtsubo) 中村純子(Sumiko Nakamura)
 

日本 新潟大學科技學院 

8050 Ikarashi 2-no-cho, Nishi-ku, Niigata, 950-2181 Japan 
 

                    前    言     國立宜蘭大學  須文宏翻譯 

由於麵包是全世界的重要主食選項，以小麥混合稻米製作麵包便成為一種很有前景

的食品。特別是生活在熱帶或亞熱帶的人們，更是期待運用當地高產量低價格的稻米來

製作麵包。  

以白米製作麵包的研究大約在五十年前便已展開，有許多人進行米麵包製程的研究。

相關報告指出，白米的蛋白質組成及屬性與小麥不同，米麵糰中無法形成麵筋。因此，

20％白米和 80％的小麥麵粉製成的麵包品質可以接受，但 30％白米和 70％小麥麵粉製

成的麵包品質則無法被接受。相對於歐美普遍的烘焙麵包，東北亞則是流行蒸的麵包「饅

頭」。以稻米混合其他穀物 (Rice-pulse combination)或運用擠壓加工程序 (extrusion 

process)，都可在缺乏麵筋的狀況下生產麵包，此外，運用各式膠體、乳化劑、親水性

聚合物都能在低或無小麥麵筋的狀況下，有效地改善麵糰特性。   

日本新潟食品研究所所發展的微細化稻米穀粉製備新方法，對米麵包產業的發展頗

有貢獻。但是，他們的產程非常複雜，需要經過酵素處理或雙製粉程序，才能製作出微

細化稻米穀粉。其他的研究，則是運用在熱水中揉麵糰，或添加超高筋小麥麵粉，或運

用高分子化工業中應用的發泡成型法 (foam-molding method)，作為彌補缺乏麵筋狀態下

的替代方法。 

     本研究嘗試尋找新的水稻品種，不需要經由上述複雜或成本高的製粉技術，

便能製備出具有適合製作水稻/小麥混合麵包的特性。近十年，日本的水稻育種已經開發

出各種不同澱粉性質的水稻新品種，如紫糯米、高直鏈澱粉或含糖水稻 (sugary rice)。

因此，藉由幾個不同澱粉特性的水稻品種組合，似乎可以不需複雜的製粉過程，就可得

到價格低廉的稻米穀粉，也使得製作米麵包變得可行。 
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 purple waxy rice, high-amylose rice or the sugary rice. Therefore, in bread making, it 

seemed to be possible to compensate the problem of rice by the combination of several rice 

cultivars of different starch properties without the sophisticated process if the price of the new 

rice flours will become lower. 

For the evaluation of final qualities of the bread products, sensory test and physical 

measurements have been reported. It has been reported that the physical properties of the 

dough is very important to prepare the high-quality bread. For the rice/wheat blended dough, 

novel method to evaluate its physical properties was searched for.  

Not only the properties just after the bread preparation, but also the resistance against the 

firming or the hardening of the bread after making, is very important, too. Compared with 

ordinary wheat bread, wheat-rice blended bread or rice bread was reported to be inferior to in 

terms of staling. Therefore, it was necessary to investigate about the staling quality for our 

bread prepared from wheat-flours blended with the various kinds of new-characteristic rices.  

    The present authors have reported about the sensory test and physical measurements 

for rice qualities. We tried to introduce the continuous progressive compression test (CPC test) 

to the evaluation of the physical properties of the dough and crumb. The aim of the present 

study is to improve the qualities of the bread made from rice and wheat flours by selecting the 

suitable characteristic rice cultivars of the different starch properties. And another objective is 

to propose the novel quality assay method for the evaluation of the physical properties of the 

dough and bread products by the introduction of CPC test.  

Pre-germinated brown rice (PGR) is prepared by soaking the brown rice in the water, 

which activates the glutamate decarboxylase, and gamma amino butyric acid (GABA) content 

in pre-germinated brown rice increases to twice that of ordinary brown rice and ten times that 

of white rice. In the case of PGR, palatability is improved compared with ordinary brown rice 

due to the activated enzymes, which cause partial decomposition of starch. Decomposition of 

starch leads not only to generation of much amount of glucose and other oligosaccharides but 

also to softening of the texture of the cooked rice. As GI of PGR is about 60% of the ordinary 

white rice, it is expected to retard the increase of blood sugar after meal. The development of 

low GI wheat/rice bread by the use of super hard rice is promising to prevent people from 

diabetes. As the palatability and bio-functionality is improved by the germination of brown 

rice, super hard rice, EM10, was added to the wheat flours as PGR. 
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對於麵包產品的品質鑑定，主要為感官品評和物性測定。根據相關研究顯示，麵糰

的物性是製備高品質麵包的主要監測項目。因此，對於水稻/小麥混合麵糰的物性評估，

是本研究的重點。 

對於麵包質地的鑑定，不僅只關注麵包剛做好時的性能，對於麵包製成後之抗硬化

或抗老化現象發生的評估也是非常重要的。小麥與稻米混合製成的麵包或純粹米麵包的

保鮮特性都明顯地較普通的小麥麵包為差。因此，本研究針對小麥麵粉混合各種新特性

水稻製成麵包的老化特性評估實有必要。 

     本文作者已針對稻米品質的感官品評和物性測量發表報告，我們試圖引入連

續漸進壓縮試驗（CPC test）去分析麵糰和米穀粉的物理性質。從已經選擇具有不同澱

粉特性的合適水稻品種中，本研究期望能改善從稻米和小麥麵粉製成的麵包品質。此外，

本研究也期望通過引進 CPC test，提出一種針對麵糰和麵包產品的新式物性品質檢測方

法。 

預發芽糙米（PGR）是將糙米浸泡水中製成，其中會增加谷氨酸脫羧酶活性，使得

γ-氨基丁酸（GABA）含量增加為普通糙米的兩倍，和白米的十倍。同時由於酵素活性

增加導致澱粉部分分解，也改善了適口性。澱粉分解，不僅產生較多葡萄糖和其它寡醣，

也使得米飯質地變軟。預發芽糙米的 GI 值是約為普通白米的 60％，可以延緩飯後血糖

上升，因此，發展使用超硬水稻的米麥混合麵包，即可適用於糖尿病人食用。使用超硬

稻米 EM10 的預發芽糙米添加到小麥麵粉，確實有改善適口性和生物功能性的效果。 

過長時間在溫水中發芽，微生物迅速增加，有時會導致衛生方面的問題。此外，長

時間浸泡的預發芽糙米煮熟後的味道會變得不好。在本研究中，試著尋找新方法製備預

發芽糙米，以避免長時間浸泡，為了防止長時間溫水浸泡下的異味和微生物侵擾問題，

發展出逐步加熱、短時間浸泡的發芽方法。 

目前已經有許多針對小麥的聚合酶鏈鎖反應 (PCR) 分析研究，但由於本研究主角

為小麥/稻米混合麵包，至少由兩個或兩個以上不同的穀粉，加上酵母組成，因此必須制

定專門的聚合酶鏈鎖反應引子 (PCR primers) 從水稻的DNA來區分出水稻品種。此外，

我們需要建立正對照組，以確認 PCR 反應正常進行。兩種陽性對照的聚合酶鏈鎖反應

引子是必要的。第一種引子只針對小麥，不包含從稻米和酵母的 DNA 擴散影響，另一

種引子則是針對水稻 DNA，而不包含小麥和酵母的 DNA 擴散影響。 
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During germination in the warm water for long time, microorganisms increase rapidly, 

which causes, sometimes, the problems in terms of hygiene. Moreover, flavor of the cooked 

PGR is deteriorated after soaking for long time. In the present paper, we searched for the 

novel method to prepare PGR without soaking for long time. In order to prevent the problems 

of off-flavor and microorganism infestation during the germination for long time in the warm 

water, novel germination method to soak SHR for short time followed by gradual heating was 

investigated.   

There are already many meaningful reports on PCR analyses of wheat. As our 

wheat/rice blended bread consists of two or more different grain flours, wheat and rice, and 

yeast, it is necessary to develop the suitable PCR primers which specifically amplifies only 

the DNAs from rice and are also able to differentiate the rice cultivars. Furthermore, we need 

positive controls that confirm that the PCR reaction has proceeded properly. Two kinds of 

PCR primers for positive control are needed. The first primer is one that amplifies all the 

wheat cultivars without proliferation of DNAs from rice and yeast (positive control for wheat). 

The other primer is one that amplifies all the rice DNAs without proliferation of the DNAs 

from wheat and yeast (positive control for rice). 

We had previously reported on the PCR method to detect waxy corn blended with waxy 

rice products, and we used similar methods to search for suitable primers that amplify the 

specific DNAs that exist universally in the target plant species. As consumer interest increases 

in the specific premium rice cultivars or other cereal grains that they prefer in their foodstuffs, 

the development of technology to identify the rice cultivars in yeast leavened wheat/rice 

blended bread is a demonstration that the technology exists and can be meaningfully applied 

to a product subjected to a process that complicates cereal ingredient identification. 

MAIN CONTENT 

1. Characteristics of bread prepared from wheat flours blended with various kinds of newly 
developed rice flours 

Characteristics of the bread prepared from wheat flour blended with the flour of various 

kinds of newly developed rice cultivars were investigated. 

Qualities of the bread made from wheat flour blended with rice flour have been reported 

to be inferior to those from 100% wheat flour bread. To improve its qualities, we searched for 

the new-characteristic rice flours among the various kinds of newly-developed rice cultivars 
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我們曾運用 PCR 方法檢測糯玉米與糯米混合產品，本研究則採用類似的方法來尋

找合適的引子，擴增目標植物物種的特定 DNA 片段。當消費者越來越喜歡特定品種穀

類製品時，發展適當的分析技術以酵母發酵後小麥/稻米混合麵包中穀類品種，是非常有

意義的工作。 

主要內容 

1. 運用各種新品種稻米製作小麥/稻米混合麵包的特性分析 

 

本研究針對小麥麵粉，混合數種新品種稻米製作的麵包，進行產品特性分析。. 

一般以米粉混合麵粉製成的麵包品質比不上 100％的小麥麵粉麵包。為了提高品質，

本研究搜尋各種新特點的新開發水稻品種，將其穀粉與小麥麵粉混合製作麵包。結果顯

示，最適合的新稻米品種為紫糯、高直鏈澱粉稻米和含糖稻米。小麥和這三種稻米混合

生產的麵包與傳統的麵包小麥/米（3.58）相比，表現出較高的比容值（3.93）。 

我們採用新方法，連續漸進壓縮試驗（CPC test）測量麵糰和麵包的物理性質，並

加上感官品評。為了決定最合適的水稻品種和混合麵粉的比例，我們針對水稻/小麥混合

麵包開發一系列的鑑定方法，包含麵包體積、物理性質及口感的可接受度，甚至包含儲

存 4 天後的抗老化現象。 

我們試著增加稻米與小麥的比例，也試著添加一部份煮熟的米飯，並以連續漸進壓

縮試驗測試麵糰與麵包品質。結果顯示麵包的比容值與品質均保持良好，即便稻米含量

已從 30％提高到 40％。  

 

2. 以超硬品種 EM10 的預發芽糙米製作小麥/稻米混合麵包的適口性和生

物功能性探討 

 

以預發芽的超硬品種稻米米飯混合小麥麵粉，可以生產高品質與具生物功能性的麵

包。  

超硬稻米（SHR）不適合作為米飯食用，因為它的適口性低。然而由於其質地堅硬，

同時具高抗性澱粉含量，被認為是適合作為製作麵包或麵條的混合材料。 
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 to blend with the wheat flour for the bread preparation. The most suitable new 

characteristic rices are combination of purple waxy rice, high-amylose rice and sugary rice. 

Specific volume of the bread from the combination of wheat and these three kinds of rice 

flours showed higher specific volume (3.93) compared with the traditional wheat/rice bread 

(3.58).  

We adopted the novel method, continuous progressive compression test, to measure the 

physical properties of the dough and the bread in addition to the sensory evaluation. As a 

result of the selection of the most suitable rice cultivars and blending ratio with the wheat 

flour, we could develop the novel wheat/rice bread, of which loaf volume, physical properties 

and tastes are acceptable and resistant to firming on even 4 days after the bread preparation. 

To increase the ratio of rice to wheat, we tried to add a part of rice as cooked rice grains. 

The specific volume and qualities of the bread were maintained well although the rice content 

of total flour increased from 30% to 40%. 

 

2. Development of palatable and bio-functional wheat/rice products from pre-germinated 

brown rice of super hard cultivar, EM10 

It became possible to produce high-quality and bio-functional wheat/rice bread and 

wheat/rice noodle by blending, with wheat flour, pre-germinated brown rice of super hard 

cultivar as the cooked rice.  

     Super hard rice (SHR) is not suitable for table rice because of its low palatability. 

Nevertheless, it was found to be suitable as a blending material for bread-making or 

noodle-making due to its hard texture and high resistant starch content.  

     We developed a novel rapid germination method to improve the quality and to 

save time for germination. By blending the pre-germinated SHR (30% w/w dry base) as 

cooked rice gel with wheat flour (70% w/w dry base), the bread became very soft and 

hardening after bread-making was retarded markedly. Similarly, blending pre-germinated 

SHR as cooked rice gel with wheat flour gave the high-quality noodle of similar texture with 

durum semolina noodle. Furthermore, resistant starch of the SHR blended bread and noodle 

increased markedly. 

When white waxy rice (9%) was soaked and cooked with the pre-germinated brown rice 

of SHR (21%), the rice gel is very useful as a material for bread-making and noodle-making  
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我們開發了一種新型快速發芽方法，可以提高品質並縮短發芽時間。以預發芽超硬

稻米米飯（30％w / w 乾基）混合小麥麵粉（70% w/w 乾基），所生產的麵包變得非常

柔軟，同時麵包老化速度明顯變緩。同樣的，以預發芽超硬稻米米飯混合麵粉製作麵條，

同樣可獲得質地類似於以杜蘭硬粒小麥製成義大利麵相同的高品質麵條。此外，不論是

麵包或麵條，產品的抗性澱粉含量均顯著增加。 

 

3. 超硬品種 EM10 與紅洋蔥同時浸泡可加速發芽 

 

紅洋蔥有加快水稻種子萌發和抑制發芽過程中微生物侵擾的作用。在 35°C 下與紅

洋蔥一起浸泡 16 小時後，超硬水稻 EM10 有較高的發芽率（2.3 倍），同時比沒有紅洋

蔥存在的狀況，含有更多的 GABA（2.3 倍）和葡萄糖（2.9 倍）。由於紅洋蔥的存在，

也使得發芽的 EM10 糙米同時強化了槲皮素（18 mg/100 g）含量。 

 

4. 米穀粉理化性質對於天婦羅油炸麵糊吸油表現的影響 

 

米穀粉和麵粉的理化性質會影響天婦羅油炸麵糊的吸油表現。米穀粉對於天婦羅炸

麵糊的品質與脆度提升，均較小麥麵粉為佳，而且油炸後的吸油量較少。而直鏈澱粉含

量的增加，以及粉漿特性中較高的一致性/破裂性黏度比值(consistency/ breakdown ratio)，

都是導致油炸麵糊吸油減少的原因。特別是超硬大米 EM10，其相對直鏈澱粉含量與一

致性/破裂性黏度比值均高，它的天婦羅油炸麵糊油炸後油含量是所有試驗麵糊中最低

的。  

有關影響油炸麵糊中的油含量的理化性質指標，主要為直鏈澱粉含量、一致性/破裂

性黏度比值及吸油指數。本研究提出的“吸油指數”雖不完美，但卻不失為一個簡單估

計麵糊吸油含量的方法。 
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by blending with wheat flour (70%) to prepare the soft, tasty and bio-functional wheat/rice 

bread and wheat/rice noodle.  

3. Acceleration of germination of super-hard rice cultivar EM10 by soaking with 
red onion 

Red onion accelerated the germination of rice seeds and inhibited microbial infestation 

during germination. After germination with red onion for 16 h at 35°C,   super-hard rice 

EM10 showed a higher germination ratio (2.3 times), and it contained more GABA (2.3 

times) and glucose (2.9 times) than that soaked without onion. Due to soaking with red onion, 

germinated EM10 was fortified with quercetin (18 mg/100 g). 

4. Influence of physicochemical properties of rice flour on oil uptake of tempura 
frying batter 

Physicochemical properties of rice flour and wheat flour influenced oil uptake properties 

of tempura fried batter. Rice flours gave a better quality than wheat flours in overall qualities 

and crispness of tempura fried batter. Rice flour resisted oil absorption more than wheat flour. 

Increase of starch apparent amylose and increase of consistency/ breakdown ratio of pasting 

properties led to the decrease of oil uptake of the batter. Particularly, super hard rice, EM10, 

showed higher apparent amylose content and higher consistency/ breakdown ratio than the 

others and batter from EM10 revealed lowest oil content after frying among all the batters 

examined.  

Among the physicochemical properties which influence the oil content of fried batter, 

apparent amylose content, consistency/ breakdown ratio and oil absorption index were 

proposed as useful indexes for oil absorption on frying. 

Our method of “oil absorption index” could be a simple method to estimate the oil 

content of batter flours although it is not perfect. 

5. PCR method for the detection and identification of cultivars of rice flours used 
in yeast leavened breads containing both wheat and rice flours 

The identification of cereal grain sources in yeast leavened breads is challenging because 

of the mixtures of DNA from yeast and mixtures of related grains. DNA is decomposed 

during the fermentation and bread consists of not only rice but also wheat, yeast, sugar, butter, 

shortening etc. 

Wheat-specific and rice-specific PCR primers were developed to amplify the wheat 

DNA or rice DNA to detect the contamination of rice in wheat bread and to detect wheat  
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5. 運用聚合酶鏈鎖反應(PCR)鑒別小麥/稻米混合的酵母發酵麵包中的稻米

品種 

 

要在酵母發酵麵包中鑒別穀物來源是具有挑戰性的，因為包含酵母和相關穀物的

DNA 均混合在一起。 DNA 麵包發酵過程中會分解，而且麵包中除了稻米之外，還包

含有小麥、酵母、糖、奶油、起酥油等成分。 

有關特定小麥和水稻的 PCR 引子早已發展到可以複製小麥或水稻的 DNA，以作為

檢測小麥麵包摻雜的水稻品種，或稻米麵包中摻雜的小麥品種。聚合酶鏈鎖反應中的引

子技術，可以防止過敏患者在不知不覺中吃進麵包裡污染的含過敏原穀物。  

我們開發了一種新的方法來識別或區分小麥/水稻混合麵包中的水稻品種。 PCR 實驗中

的 DNA 模板，採用 70％乙醇提取的 DNA 溶液以 CTAB 法進行。其中，4 種合適的 PCR

引子被發展或選擇作為複製樣品水稻的 DNA 材料，而不會受到小麥或酵母衍生的 DNA

增殖干擾。這項實驗，使得小麥/水稻混合麵包中的 4 種水稻品種得以被區分鑒定。 
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contamination in rice bread. These primers are useful for PCR to prevent allergic patients 

from eating, unconsciously, bread contaminated with allergen cereals.  

A novel method was developed to identify or differentiate the cultivar of rice using a 

wheat/rice blended bread as a sample. The template DNA for PCR was prepared by the 

CTAB method followed by the extraction of DNA with 70% ethyl alcohol. 

Four kinds of suitable PCR primers were developed or selected to amplify only the 

DNAs of material rice without the proliferation of DNAs derived of wheat or yeast. It became 

possible to identify or differentiate these 4 kinds of characteristic rice cultivars from each 

other by PCR using the wheat/rice blended bread as a sample. 
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Figure 1. Novel rice bread by purple rice

Niigata University and Bon-Ohhashi Inc. developed novel rice bread using pre-germinated 

purple rice. This purple rice cultivar was developed by Niigata Prefectural Research Institute.

This bread is made by the use of patented method of Niigata University. This bread is tasty 

and  its crumb is very soft, and it contains much GABA. Purple rice is promising to have the

Bio-functionality to remove the active oxygen. 
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Figure 2. Wheat/rice Bread and Wheat/rice Noodle from EM10
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Figure 3. Resistant starch of the various rice 
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Figure 4. Development of “Tomato Bread”

1. Super-hard rice --- Resistant starch

2. Pre-germinated brown rice --- GABA

3. Tomato --- Lycopene

4. Bread making method --- Durable palatability  



Effect of rice flour addition on 
nutritional quality of bread  

and food products 

         Ken’ichi Ohtsubo 
      Professor, Ph.D. 
      Niigata University 
     Niigata City, Japan 

2nd Symposium on Rice Products and Nutrition 
June 8, 2012, National Taiwan University, Taipei, Taiwan 



    １．World population is increasing steadily. 
    ２．Arable land is not increasing and arable land per capita is decreasing. 
    ３．Recently, world cereal consumption is more than production, and terminal 
               stock of cereals is decreasing year by year.   
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Share of rice of total caloriesconsumed  
（Sources: FAO and World Bank, 2010） 
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Million tons milled rice 

Additional rice needed: 

116 million tons by 2035 

2010 global rice production 

Global rice production increases needed  
to meet demand by 2035. (Dr. Mutsuo Iwamoto) 

http://irri.org/


この４８年間で、畜産物の国民１人１年当たりの消費量は、４倍以上に増加し、 
米の消費量は約半分に減少した。 

Animal products 

Vegetables 

Rice 

Fruits 

Fat and lipids Fish 
1960 1980 2005 

Consumption per capita for each item 

() 

(Ministry of Agriculture, Forestry and Fisheries, Japan) 

Although the consumption of animal products increased 4.8 times, 
rice consumption decreased to the half compared with 48 years ago.  



Rice milling system (Satake Inc.,Japan) 
 

Rice inspection system  (Satake Inc.) 
 

    De-stoner    Milling machine   Color sorter   Prewashed rice    Weighing 
                                                                               machine           packer  

    Grain tester     NIR system     Taste analyser  Taste analyser   Aging tester 
                                                                            for cooked rice     



Japanese processed rice products 
Frozen  

cooked rice 

Dried  
cooked rice 

Pregerminated 
Brown rice 

Retort pouched  
 rice gruel 

Cooked 
 rice ball 

Aseptic  
cooked rice 



Possibility of Diabetes Prevention  
           by High-amylose rice 

1) Niigata University, 2) Kio University, 3) Jikei Medical University 
4) QP Corporation 5) National Food Research Institute 

Ken’ichi Ohtsubo1), Keisuke Tsuji2), Kazunori Utsunomiya3),  
Yasunobu Masuda4)  Mineo Hasegawa4) and Keitaro Suzuki5) 

Background 
     Diabetes patients are more than 8.2 million and 18.7 million including those to be diabetes in  
the near future in Japan. It is indispensable to prevent diabetes for the reduction of the increase  
of the medical costs. It has been reported by the large-scale medical tests that the inhibition of 
 drastic increase of the blood glucose after meals reduced the rate of diabetes initiation. 
 
Objective 
     We aim to evaluate the palatability of the high-amylose rice of which eating qualities are 
inferior to ordinary Japonica rice. The another objective of this research is to clarify the  
mechanism to prevent diabetes initiation by the high-amylose rice by the feeding test of rats 
and diet test by the human beings.  



Texture and palatability of cooked rice grains 
Texture of cooked rice by Tensipresser 

Parameters/rice samples  Koshihikari     Yumetoiro   Hoshiyutaka   Chugoku 134 
                                              (AC=17.8%)   (AC=31.2%)  (AC= 29.7%)    (AC=28.7%)  
 
Surface hardness                       81.5                 93.4               93.4                 85.0 
               stickiness                     19.6                   2.69               2.50                3.46 
               adhesion                        1.24                 0.27               0.17                0.25 
Overall hardness                    2140                3120              2760               2750 
              stickiness                    500                 180                 240                 250  
              adhesion                         1.90                 1.03               0.43                0.42 
      

Parameters/rice samples  Koshihikari     Yumetoiro   Hoshiyutaka   Chugoku 134 
                                                 (Low-amylose)   (High-amylose)   (High-amylose)      (High-amylose)  
 
           Palatability                       82.0                 30.0             32.0                 33.7 
           Whiteness                        42.0                 40.6             35.7                 32.0 
           Appearance                        8.5                   0.2               0.8                   1.2 
 
      

Palatability of rice samples 

Cooked rice from high-amylose rice is hard and non-sticky. 
Palatability of cooked rice from high-amylose rice is inferior to that from low-amylose one 
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Change in blood insulin after meal 

By serving the retrograded rice samples (2hrs after cooking), 
 increase of blood insulin was more  inhibited  for high-amylose 
 rice than for low-amylose one.  



Conclusions for 
 “Diabetes-prevention rice”    

• Proximate components and gelatinization 
properties of the high-amylose rice were 
clarified  

• Texture and eating qualities of the cooked 
rice from high-amylose rice were reported 

• In the case of high-amylose rice, drastic 
increase of blood glucose and insulin after 
meals were inhibited. 

• The inhibition was accelerated by the 
retrogradation of the gelatinized starch  

    



Significance of rice flour utilization 
１．promotion of rice consumption by the use of rice flours 
    Novel market： Big market of bread, noodle and cake  
                                          (more than 6 million dollars) 
      
２．Enhancement of bio-functionality 
    Blending with other functional foods 
             
３．Maintenance of paddy field & Improvement of food supply 
    Utilization of efficient production of rice in Japan  
      

Rice is not suitable for bread, noodle and cake because it is harder than wheat and does 
not generate gluten. 
It is necessary to utilize the newly-developed characteristic rice cultivars with rice flouring 
technology and development  of novel market for rice flours..  
Replacement of imported wheat (5000000t) with domestic rice flour！（R10 Project in Niigata） 



Various types of rice milling machine 

Hammer mill (Satake) 

Milling machines for home use 

Roller mill (Satake) Jet mill (Nishimura Inc.) 

http://www.amazon.co.jp/%E5%B2%A9%E8%B0%B7%E3%83%9E%E3%83%86%E3%83%AA%E3%82%A2%E3%83%AB-IFM-800DG-%E3%82%A4%E3%83%AF%E3%82%BF%E3%83%8B-%E3%83%9F%E3%83%AB%E3%82%B5%E3%83%BC/dp/B000RSS6VU/ref=sr_1_1?ie=UTF8&qid=1338790961&sr=8-1
http://www.amazon.co.jp/HIKIKI-organic-label-%E5%AE%B6%E5%BA%AD%E7%94%A8%E7%A9%80%E7%89%A9%E8%A3%BD%E7%B2%89%E6%A9%9F-HIKIKI-%E3%82%AD%E3%83%83%E3%83%81%E3%83%B3/dp/B00148ZXWW/ref=sr_1_2?ie=UTF8&qid=1338790961&sr=8-2
http://www.amazon.co.jp/%E3%81%B2%E3%81%8D%E3%81%A3%E7%B2%89-300cc-%E4%B9%BE%E7%87%A5%E9%A3%9F%E5%93%81%E8%A3%BD%E7%B2%89%E5%99%A8-100V-MK/dp/B000M6XLT4/ref=sr_1_4?ie=UTF8&qid=1338790961&sr=8-4


Various rice products in Asia



Various processed rice products in Japan 

Rice flours Miso Fortified Rice Rice cake 

Rice wine & vinegar Rice noodles Rice cracker 



Development of New Characteristic 
      Rice Varieties  

1.Research Project started in 1989 
2.Supported by Ministry of Agriculture, Forestry   
   and Fisheries to enhance rice consumption   
3.Low-amylose, high-amylose, giant embryo,  
   aromatic, pigmented and high-prolamin rices 
   were bred and utilized 
4.Support by each prefecture and  food industry 
   are necessary to increase their production 



A:hard rice, B:soft rice, C:very soft rice,  
D:aromatic waxy rice, E:aromatic rice, F: aromatic 
hard rice, G:red rice, H:red waxy rice, I:purple 
waxy rice, J:giant embryo rice 

稚児の

ほほ 越車秋雲 夏雲 紅香越佳香 紫宝
こしの

めんじまん
かほるこ 紅更紗

Niigata Prefectural Agricultural 
Research Institute 

Crop Research center 
Nagaoka City, Niigata, Japan 

A        B        C        D        E        F        G        H        I        J 



Novel rice bread by purple rice 

Niigata University and Bon-Ohhashi Inc. developed novel rice bread using pre-germinated  
purple rice. This purple rice cultivar was developed by Niigata Prefectural Research Institute. 
This bread is made by the use of patented method of Niigata University. This bread is tasty  
and  its crumb is very soft, and it contains much GABA. Purple rice is promising to have the 
Bio-functionality to remove the active oxygen.  
 



Development of new rice noodle 
(Niigata Pref. Res. Ins. Agric. and Matsuya Inc.) 

(K.Nakamura et al: Appl for Japan patent 2007-152578, Rice noodle& preparation method)  

Koshinomenziman showed suitability for  noodle 
making 

Noodle making by extrusion method Pigmented rice（color & functionality） 
Pre-germinated brown rice （taste & functionality） 

 Development of high amylose rice 
      cultivar, “Koshinomenziman” 
   Preparation of rice flour  
   Noodle making method(extrusion) 
   Addition of pigmented rice 
  

Rice noodle（left：Koshihikari, right：high amylose rice） 





A B C 

A: wheat,  B: high-amylose rice,  C: soft rice  

Fried asparagus using wheat or rice batter 

（Sensory score: Ｂ＞Ｃ＞Ａ） 



Amount of oil absorbed by the batter measured by extracting  
with ether in a Soxlhet extractor 

A, Koshinomenjiman-a; B, Hoshiyutaka; C, Koshihikari-a; D, EM10; E, Koganemochi ; 
F, Koshihikari-b; G, Koshinomenjiman-b; H, commercial rice flour-a; I, wheat flour; 
J, commercial rice flour-b; K, commercial rice flour-c 



Pre-germinated brown rice 
1.Pre-germinated brown rice was developed in ancient 
    era  in Japan, Korea and China  
 
2. Easy to cook by blending with white rice grains  
 
3. Rich In dietary fiber, GABA and phytic acid 
 
4. Shelf-life is about half a year without refrigeration 
    and price is very high  
 
5. Becoming popular year by year because consumers 
    demand bio-functional foods even for rice   









Characteristics of Bread Prepared from 
Wheat Flours Blended with Various Kinds 
of Newly Developed Rice Flours 
 
S.Nakamura, K. Suzuki and K. Ohtsubo 
 
J. Food Sci., 74(3), E121-130, 2009 



Wheat/rice blended bread prepared  
from newly bred rice cultivars 

（１）High quality wheat/rice bread, with high-expansion and low-retrogradation, was prepared 
        by the use of high-amylose, purple-waxy an sugary-mutant rice  
（２）CPC-test by a Tensipresser was shown to be useful to evaluate the dough quality  
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Toughness of the various kinds of wheat/rice breads 

   Blending of the rice cultivars 
a: Yumetoiro 15%, Ayunohikari 15% 
b: Yumetoiro 30% 
c: Yumetoiro 12%, Mochiminori 12%, 
    Ayunohikari 6% 
d: Ayunohikari 30%  
e: Yumetoiro 15%, Asamurasaki 15%  
f: Asamurasaki 15%, Ayunohikari 15%  
g: Asamurasaki 30% 
h: Yumetoiro 12%, Asamurasaki 12%, 
    Ayunohikari 6% 

a     b     c     d     e     f     g     h 
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（A） （B） 

Cross section of the wheat/rice breads 
 

（C） 

(A)Control (wheat 100%) 
(B) Asamurasaki 12%, Yumetoiro 12%, Ayunohikari 6%, wheat 70% 
(C) Asamurasaki 16%, Yumetoiro 16%, Ayunohikari 8%, wheat 61% 
      Ratio of cooked rice is 15.8%. Rice was cooked in the 10% yoghurt solution 

Best bread 
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Sensory qualities of wheat/rice bread 
Control: 100% wheat bread (scored as 0) 
Texture, Taste and Overall evaluation were significant at the level of 1% (**) 

** ** ** Bread B showed 
better sensory 
qualities than A 
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 Firming degree of various kinds of  
wheat/rice blended bread 

Firming degree: ratio of bread texture after 4 days to that of just after preparation  
Firming degree of bread (i) was shown to be lower than that of (a) 
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Palatable and Bio-functional Wheat/Rice 
Products Developed from Pre-Germinated  
Brown Rice of Super-Hard Rice, EM10 
 
S.Nakamura, H. Satoh and K. Ohtsubo 
 
Biosci. Biotechnol. Biochem., 74(6), 1164-1172, 2010 
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Figure 2. Resistant Starch of the Cooked Pre-germinated Brown Rice

Resistant Starch of the Cooked Pre-germinated Brown Rice 
A: Low-amylose rice,  B: Waxy rice,  C: Ordinary rice, Koshihikai 

D: High-amylose rice, E: Super hard rice, EM10 



Physical properties of cooked whole grainsPhysical properties of cooked whole grains

Koshihikari
EM5
EM10
EM16
EM72

EM129
EM189

Kinmaze

Hardness     Stickiness      S/H

1000000dyn              100000dyn

Cooked rice grains of SHR are not accepted  as table rice 
 because It is too hard and non-sticky    



Rapid Visco AnalyserRapid Visco Analyser
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Fig. 1. Pasting Properties of the Various Types of Rice Flour 
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a b c d e 

A 
B 

Wheat/rice Bread and Wheat/rice Noodle from  
Super-hard Rice, EM10 

a: wheat,  b: pre-germinated brown rice,  c: brown rice, 
 d: white rice,  e: cooked pre-germinated brown rice 
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Physical Properties of Wheat/rice Bread and Noodles  

A～G：1 day 
H～N：4 days 
after bread-making  

E and L are soft and 
low-retrograde bread 

Noodle D and E are 
 similar with noodle A 

A: wheat 100% 
B: 30% EM10 
C: 30% Koshihikari 
D: EM10/Milkyqueen 
E: EM10/Waxy rice 
F: EM10/Koshihikari 
G: EM10/Hoshiyutaka 

A: wheat 100% 
B: 30% EM10 
C: 30% Koshihikari 
D: EM10/Milkyqueen 
E: EM10/Waxy rice 
F: EM10/Hoshiyutaka 



0.00

0.50

1.00

1.50

2.00

2.50

3.00

Re
sis

ta
nt

 st
arc

h (
%

)

A          B         C          D         E          F

Resistant Starch in Various Noodles from Wheat, Gelatinized 
Pre-germinated Brown Rice and Gelatinized White Rice

Samples

a

b

c

d d d

a: wheat noodle ( Camellia 100%) 
b: 70% of wheat and 30% of  EM10 gelatinized pre-germinated brown rice 
c: 70% of wheat and 30% of Koshihikari gelatinized pre-germinated brown rice 
d: 70% of wheat and 21% of EM10 gelatinized pre-germinated brown rice and 9% of Milky-queen gelatinized white rice 
e: 70% of wheat and 21% of EM10 gelatinized pre-germinated brown rice and 9% of Koganemochi  gelatinized white rice 
f: 70% of wheat and 21% of EM10 gelatinized pre-germinated brown rice and 9% of Hoshiyutaka gelatinized white rice 



Inhibition of increase of post-prandial glucose 
by super hard rice 

A: wheat flour B: Koshihikari flour   C: super-hard rice flour 
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Physical properties of various bread 
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showed significant inhibitory effect  
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Human test of rice noodles  
(Niigata university & Ibaraki Christianity University) 

（Post prandial increase of blood glucose） 

Blending of 50% super-hard rice caused inhibition 
of post prandial increase of blood pressure  
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Development oｆ “Tomato Bread” 

1.Super-hard rice --- Resistant starch 
2.pre-germinated brown rice --- GABA 
3.Tomato --- Lycopene 
4.Bread making method --- Durable palatability   



 Materials    Extraction     Proliferation     Comparison 
                         of DNA          of DNA            by Electro 
                                                                       -phoresis  
               

Procedure of cultivar identification of rice  
   

Dominant 50 cultivars 

leaves 

grain 

Rice cake 

  Boiled  
    rice 



1

2
3

4

Ｍ １ ２ ３ ４ ５ ６ ７ ８ ９ １０ Ｍ

Ｍ １１ １２ １３ １４ １５ １６ １７ １８ １９ ２０ Ｍ

Ｍ ２１ ２２ ２３ ２４ ２５ ２６ ２７ ２８ ２９ ３０ Ｍ

Ｍ ３１ ３２ ３３ ３４ ３５ ３６ ３７ ３８ ３９ ４０ Ｍ

Ｍ ４１ ４２ ４３ ４４ ４５ ４６ ４７ ４８ ４９ ５０ Ｍ

2
1
3

Ｍ １ ２ ３ ４ ５ ６ ７ ８ ９ １０ Ｍ

Ｍ １１ １２ １３ １４ １５ １６ １７ １８ １９ ２０ Ｍ

Ｍ ２１ ２２ ２３ ２４ ２５ ２６ ２７ ２８ ２９ ３０ Ｍ

Ｍ ３１ ３２ ３３ Ｍ

1

2
3

4

Ｍ １ ２ ３ ４ ５ ６ ７ ８ ９ １０ Ｍ

Ｍ １１ １２ １３ １４ １５ １６ １７ １８ １９ ２０ Ｍ

Ｍ ２１ ２２ ２３ ２４ ２５ ２６ ２７ ２８ ２９ ３０ Ｍ

Ｍ ３１ ３２ ３３ ３４ ３５ ３６ ３７ ３８ ３９ ４０ Ｍ

Ｍ ４１ ４２ ４３ ４４ ４５ ４６ ４７ ４８ ４９ ５０ Ｍ

2
1
3

Ｍ １ ２ ３ ４ ５ ６ ７ ８ ９ １０ Ｍ

Ｍ １１ １２ １３ １４ １５ １６ １７ １８ １９ ２０ Ｍ

Ｍ ２１ ２２ ２３ ２４ ２５ ２６ ２７ ２８ ２９ ３０ Ｍ

Ｍ ３１ ３２ ３３ Ｍ

" Koshihikar i"  Identification Kit
A                                    B

"Koshihikari" can be differentiated by PCR
from other 49 cultivars (A), and (B) shows
that same patterns for all Koshihikaris from
33 different prefectures appear after PCR.



   National Food Agency, J. Grain Inspection Association and other institutes                                                                                                                                                                                                                                                                                                                                                                                                                 
                 are using this primer set for cultivar identification of rice  

Commercialized primer set for “Koshihikari” 

  Contents 

１．DNA Polymerase 
２．10×PCR Buffer 
３．25mM MgCl ２ 

４．2.5mM dNTPs 
５．Primer Mixture 
６．Control template 
７．Loading Buffer 
８．DNA Marker 



PCR method for the detection and  
Identification of cultivars of rice flours used 
in yeast leavened breads containing both  
wheat and rice flours   
 
 
S.Nakamura and K. Ohtsubo 
 
J. Cereal Sci., 52, 16-21, 2010 



M 1       2       3      4       5      6      7      8      9     10

m

n

(A)

(B)

Results of PCR using a wheat-specific primer and a rice-specific primer -

M: DNA molecular weight marker
1: Yeast (Saccharomyce cerevisiae)
2: Wheat f lour (Camellia)
3: Rice grain (Koshihikari)
4: Wheat/rice bread (30% Koshihikari)
5: Wheat/rice bread (30% Kirara397)
6: Wheat/rice bread (30% Shun-yo)
7: Wheat/rice bread (30% Yumetoiro)
8: Wheat/rice bread (30% Ayunohikari)
9: Wheat/rice bread (30% Milkyqueen)

(A)  wheat-specific primer     (B)  rice-specific primer

M 1       2       3      4       5      6      7      8      9     10



M １ 2   3  4

g

h
i

j

(A)

M  1  2  3  4  5 6  7 M  1  2 3 4  5 6  7 M  1  2 3  4  5  6  7 M 1  2  3  4  5 6  7

(B)

g

h

i
j

(A) Results of PCR using template DNAs from rice grain  
M: DNA molecular weight marker. 1:Rice ( Koshihikari) 2: Rice ( Kirara 397) 3: Rice (Shun -yo) 4: Rice (Yumetoiro)

(B)Results of PCR using template DNAs from rice grain, wheat  flour and wheat / rice bread 
M: DNA molecular weigh marker
1: Yeast ( Saccharomyces cerevisiae )
2: Wheat  flour (Camellia) 
3: Rice grain  (Shun-yo)
4: Wheat/rice bread (70% wheat flours and 30%  Koshihikari)   
5: Wheat/rice bread (70% wheat flours and 30% Kirara 397) 
6: Wheat/rice bread (70% wheat flours and 30% Shun-yo)
7: Wheat/rice bread (70% wheat flours and 30% Yumetoiro)

（１） （２） （３） （４）

M １ 2   3  4 M  １ 2   3  4 M  １ 2   3  4



Rice is a 
treasure of 

Japan 

Food 
production 

Eating 
quality 

Health 
support 

Cooking & 
processing 

Climate condition, soil and water！ 
Land preservation, roles of lowland field 

Harmonize well with various dishes 
Plain but tasty, eatable every day  

Diabetes prevention (low GI) 
Reduction of obesity (low fat foods) 

“Slow food” by an earthen pot  
“Fast food” as aseptic rice, rice bread 

Significance of  
rice production & utilization 



Beautiful scenery of paddy fields in Japan 



Conclusions 
1.  Rice is very important crop as a staple food in  
     Japan and all over the world 
2.  Rice consumption has been decreased and food 
     self-sufficiency rate of Japan is as low as only 40%      
3. Cultivars of material rice can be identified by the  
     PCR method based on DNA polymorphism 
4.  Bio-functionality of rice is investigated eagerly  
5. Various kinds of processed rice products have been 
     developed in Japan and other countries 
6. Exchange of information and cooperative research 
     on rice are very important   
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編號 展示研究成果主題 學校/科系 主持人

1
添加物與製粉程序對秈米製品升糖指數

的影響 (台灣)
宜蘭大學食品科學系 陳時欣

2 米榖粉於專用麵粉及其相關產品之應用 中華榖類食品工業技術研究所 陳明芬

3 超微細化研磨全穀物產品之開發 臺灣大學農業化學系 賴喜美

4 具益菌生效果米點心食品之開發 屏東科技大學食科系 林貞信

5 標準化糙米機能性食品之生產 臺灣大學農業化學系 黃良得

6 高機能無麵筋糙米麵包之開發 嘉義大學食品科學系 李益榮

7
國產紫米機能飲品研發及品質安定性研

究
中興大學食品暨應用生物科技學系 江伯源

8 米製乳酸發酵飲品之製造 中興大學食品暨應用生物科技學系 陳錦樹

9 擠壓蒸煮加工方式生產糕仔粉之研究 屏東科技大學食科系 林貞信

10 一種快速鑑定國內外水稻品種之技術 臺灣大學農藝學系 張孟基

11 射頻加熱殺米蟲之研究 宜蘭大學食品科學系 陳淑德

12 高機能易吞嚥麻糬之開發 嘉義大學食品科學系 李益榮

13 米榖粉應用於中西式米製產品之開發 中華榖類食品工業技術研究所 蔡明原

第二屆米食營養與加工國際研討會農糧署米食研究成果展示列表



2012 米食國際研討會產品展示 

序號 展示商品 展示廠商 

1 
手工養生米菓(大片心型)、手工

養生米菓(小片圓型)、米麵包 
阿蘭城新風貌促進會 

2 米麵條、米麵包、烘焙產品等 臺灣米師博 

3 
先進包裝米食加工產品包裝材

料(常溫流通) 
聯盟包裝企業股份有限公司 

4 
米吐司、米鳳梨酥、一口酥等產

品 
樂米工坊 

5 米香 基隆泉利米香 

6 膳鮮熟飯等鮮食產品 南僑化學工業股份有限公司 

7 醋、米霖、味噌、調理包等產品 穀盛股份有限公司 

8 

發芽玄米、日式發芽玄米、發芽

玄米牛軋糖、發芽玄米沖調粉、

發芽益生菌發酵等產品 

亞洲瑞思生物科技股份有限公司 

9 各式米粉、米加工品等產品 谷統食品工業股份有限公司 

10 榖粉產品等產品 馬玉山食品工業有限公司 



11 米香、輕食糙米餐等產品 薌園生技 

12 糯米麻糬等產品 曾記麻糬 
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