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東京農業大学大学院生物産業学研究科

Graduate School of Bioindustry, Tokyo University of Agriculture

（一般入試１期）２０２４年　大学院試験問題

（General exam, April admission 　1st term）   2024 The Graduate School Entrance Examination

Ⅰ．単行複式発酵で作られるアルコール飲料を一つ挙げ、製造工程の概要を説明し、各工程が製品の品質に
　　　どのように関わるの解説せよ。

Ⅱ．食品の冷凍には急速凍結と緩慢凍結がある。それぞれの凍結方法がどのようなものなのか解説し、食肉を冷凍し
　　　長期保管する際の肉品質への影響について述べよ。
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選択してください２０２４年　大学院試験問題

選択してください2024 The Graduate School Entrance Examination

★下記の設問から３題選択して回答しなさい。
問題１　食品がヒトに果たしている機能の内、一次から三次機能についてその名称、機能や働きについて説明しなさい。
問題２　食品中に含まれる２種類の水の特徴を説明すると共に水分活性と食品の保存性との関連について解説しなさい。
問題３　中間水分食品の英名を記すと共にその特徴について説明しなさい。
問題４　油脂を加水分解した際に生じる主要成分を挙げなさい。またその主要成分中で特にその構造とその融点との関係に
おいて相関のある特徴について説明しなさい。
問題５　味の相互作用を3つ挙げ、それぞれ具体的事例を示し、その特徴について解説しなさい。
問題６　コロイドの代表的な性質を5つ挙げ、その特徴について説明しなさい。
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（General exam, April admission 　1st term）   2024 The Graduate School Entrance Examination

問5）以下の文章は、ある微生物が産生するキチナーゼについての研究論文の抜粋である。英文を読み、各問に答えなさい。

This study aimed to determine the ability of bacteria to produce the chitinase enzyme, purify, and characterize the enzyme from the isolate with the
best activity, and determine the use of this purified enzyme as a biocontrol agent. The chitinolytic bacterium was identified as Stenotrophomonas
maltophilia . The chitinase enzyme was purified 1.4 times at a 30% ammonium sulfate concentration with a yield of 40.7%. Following partial
purification, the enzyme was purified by ion-exchange chromatography using HiPrep Q XL 16/10 column and HiPrep™ 26/10 desalting column
with 25.34% and 18.12% yields, respectively. It was calculated that the purified enzyme had a molecular weight of 52  kDa by sodium dodecyl
sulfate–polyacrylamide gel electrophoresis. The optimum activity of the enzyme was determined at 50  °C and pH 7.0. Enzyme activity was most
induced by Fe2+, while it was most inhibited by Zn2+ at 5  mM concentration. Km and Vmax values of the enzyme for colloidal chitin were
calculated as 1.6419  mg/mL and 16.129  U/mg, respectively. The purified chitinase was used as a biocontrol agent against the fungus Fusarium
oxysporum and potato beetle Leptinotarsa decemlineata . The enzyme was shown to be effective in reducing the growth of fungus and causing
disruption of the chitin structure of potato beetle.
　　　　Purification and characterization of Stenotrophomonas maltophilia  chitinase with antifungal and insecticidal properties, International Journal of Biological Macromolecules 244, pages 125241より抜粋

① この酵素の分子量を答えなさい。また、その分子量はどのように求められたかを答えなさい。

②この酵素の至適温度と至適pHを答えなさい。

問１）酵素の性質に関する次の文章のうち、（　　　）に当てはまる語句を語群の中から選び答えなさい。

　化学反応は、反応物から生成物を生じる過程で、遷移状態を経て、進行する。この遷移状態になるまでに必要なエネルギーのことを

（　　①　　）エネルギーという。酵素を含む触媒は、この（　　①    ）エネルギーを（　　②    ）させることにより、反応の進行を容易にす

る。しかしながら、酵素は、一般的な化学触媒とは異なり、いくつかの特徴を有する。まず、酵素は一部の例外を除いて主に（　　③

）で構成されているため、（　　③     ）が（　　④     ）するような条件下では、触媒機能を失う。また、酵素は極めて高性能の触媒であ

り、一般的な化学反応とは異なり、（　　⑤     ）、（　　⑥    ）など極めて（　　⑦    ）な環境下でも反応を進行させることができる。一方、

酵素反応は、基質が酵素に結合することによって始まるが、この結合は極めて限定的であり、このような特徴を（　　⑧    ）という。ま

た、酵素反応は、酵素の構造を変化させる因子、すなわち、（　　⑨     ）や（　　⑩     ）に大きく影響される。

語群　　pH、光、低下、上昇、変性、基質特異性、光学異性体、高温、高圧、常温、常圧、低温、低圧、活性化、物理、脂質、

　　　　 タンパク質、過酷、温和、温度

①                     ②                     ③                     ④                     ⑤                     ⑥

⑦　　　　　　　　    ⑧                     ⑨                     ⑩                     ⑤

問2) タンパク質は、1次構造から4次構造の4つの構造に分けて考えられている。各々の構造について、簡潔に説明しなさい。

問3）酵素は触媒する反応によって大きく6つに分類される。各分類番号（EC）の名称を示しなさい。

　

　　　EC1　　（　　　　　　　）　　EC2　　（　　　　　　　）　　EC3　　（　　　　　　　）　　EC4　　（　　　　　　　）

　　　EC5　　（　　　　　　　）　　EC6　　（　　　　　　　）

問4）一般に酵素などのタンパク質を精製する際、精製タンパク質の純度を検定する方法について述べなさい。
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問題2
① The machine-learning system ChatGPT has a remarkable capacity to generate sophisticated text, with extensive
implications for research development and dissemination.
② However, current debate over the technology focuses on users’ experiences in English.
③ I asked ChatGPT a set of neuroscience questions in English; when I asked for answers to the same set in French
and Arabic, the results were surprising.
④ French and Arabic are among the world’s most commonly spoken languages and they have a widespread presence
on the Internet.
⑤ However, the richness of ChatGPT’s response and the intelligibility of its writing in both languages were notably
inferior to those in English.
⑥ In Arabic, answers sometimes included inaccurate or nonsensical sentences.
⑦ Under-studied languages could end up being excluded from the chatbot* revolution.
⑧ Dialogue between developers and users of large language models must be transparent to ensure that this does not
happen.

*chatbot: チャットボット

（出典 Nature 615, 216 (2023)）

以下の２題の英文を和訳しなさい。問題用紙は1枚です。答案は、解答用紙に英文の文頭の番号を書き、対応す

る和訳を記入しなさい（電子辞書の使用は禁止する）。

問題1

① The US government is planning to mandate natural gas-fired power plants to install technology for capturing
carbon emissions, as part of President Biden’s efforts to decarbonize the power sector within 12 years.
② The Environmental Protection Agency* (EPA) is expected to announce new standards for existing and new power
plants that contribute to around 25% of US greenhouse gas emissions.
③ The rules would replace former President Trump’s American Clean Energy rule and former President Obama’s
Clean Power Plan, both of which were invalidated by courts.
④ The new rules will be based on a plant’s potential to reduce emissions via carbon capture and storage technology.
⑤ The proposal is expected to create a level playing field between new gas plants and new renewable energy, making
it harder for gas plants to compete with solar and wind power.
* Environmental Protection Agency: アメリカ合衆国環境保護庁

（出典：https://www.newsinlevels.com/products/new-technologies-in-us-power-plants-level-3/）
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問題2

①Across millennia, humans have expressed themselves through the medium of art.
②Art is often considered to be a society’s collective memory, preserving what fact-based historical records may not be able to—how it felt
to exist in a particular time and in a particular space.
③More recently, the function of art to communicate and soothe, and to bring people together has been emphatically highlighted during the
*1COVID-19 pandemic.
④Whether it is people singing to each other from their balconies, musicians performing orchestral works over Zoom, or artists tapping
into their creativity to explain public health guidelines, art has given hope and provided much-needed human connection, across
geographic, racial, and cultural boundaries.
⑤In a world facing increasing societal stresses due to racism, political polarization, *2xenophobia, and other geostrategic fractures, art
proves its ability to bring people together.

*1 COVID-19: 新型コロナウイルス感染拡大
*2 xenophobia: 外国人恐怖症

(Darda and Cross, The role of expertise and culture in visual art appreciation. Scientific Reports, 2022)

以下の２題の英文を和訳しなさい。問題用紙は1枚です。答案は、解答用紙に英文の文頭の番号を書き、対応する和訳を記入しなさ

い（電子辞書の使用は禁止する）。

問題1

①Since considerable microplastic pollution in marine sediment and plankton samples was reported in 2004 by Thompson et al.,
increasing evidence has accumulated to suggest that microplastics are ubiquitous pollutants on a global scale, from the deep sea floor to
the top of the world (Mt. Everest).
②

*1Uptake and accumulation of microplastics and their related chemicals in organisms are regarded as hazardous for ecological systems
and for human health.
③Moreover, recent studies have emphasized the possible impact of microplastics on global carbon and nitrogen cycles.
④Microplastics in marine and *2freshwater environments have been studied extensively in terms of their distribution, sources, and
transportation.
⑤By contrast, airborne microplastics have been investigated less intensively, although the importance of atmospheric transportation of
microplastics to remote areas has been underlined.
⑥Microplastics can be captured in clouds during their formation processes and can be *3scavenged by subsequent precipitation.
⑦Snowfall is therefore regarded as a factor controlling the spatial distribution of microplastics.

*1Uptake :吸収、取り込み
*2freshwater: 淡水
*3scavenge: 回収
(Ohno and Iizuka, Microplastics in snow from protected areas in Hokkaido, the northern island of Japan. Nature, 2023)
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