Master’s Program of Animal Science and Agriculture

B PERF B N PN e e

BHEZ RS (kim) i

Short Essay 1 (Common) AFSIEHE 4 AN (4 2 [A)
i}

X 1~8 1%, HACMO FEEIZI T 2 H M HEORNCHIEE R R EE2 R LTS, ZhbasE
12, ATFORIWIZE Z 72 S0,

Figures 1 to 8 show the situation of degree attainment and the number of researchers in Japan and other major

countries. Referring to the figures, answer the following questions.
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Question 1. Based on Figures 1 to 3, explain the characteristics of master's and doctoral degree recipients per

year in Japan in 2020 compared to other major countries in about 100 words.
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Question 2.  As shown in Figure 4, the number of doctoral degree recipients per million population per year has
remained almost the same or slightly decreased in Japan since 2000 while the numbers has been increasing in many
major countries. It is important to secure graduate students in order to improve the country's research and
development capability. Based on Figures 5 to 8, speculate why the number of doctoral degree recipients has not

increased in Japan, and give your opinion on the solutions in about 200 words.
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Figure 1 Numbers of bachelor's degree recipients per million population per year in major countries.
Numbers in parentheses indicate the business year covered. The definition of business year varies from
country to country.
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Figure 2 Numbers of master's degree recipients per million population per year in major countries.
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Numbers in parentheses indicate the business year covered. The definition of business year varies from
country to country.
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Figure 3 Numbers of doctoral degree recipients per million population per year in major countries.
Numbers in parentheses indicate the business year covered. The definition of business year varies from
country to country.
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Figure 4 Annual change in the number of total doctoral degree recipients per million population per

year in each major country.
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Figure 5 Annual change in the number of researchers in universities in each major country. Blanks

indicate that there is no data.
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Figure 6 Annual change in the number
Blanks indicate that there is no data.

of researchers in the public institutes in each major country.
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Figure7 Annual change in the number of researchers in the private companies in each major country.

Blanks indicate that there is no data.
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Figure 8 Percentage of doctoral degree holders among researchers in each sector in Japan. Public
institutes include national research institutes, special public corporations, independent administrative

institutes and other public research institutes.
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Investigation Result-328, NISTEP Report 2023, Ministry of Education, Culture, Sports, Science and

Technology-Japan, August 2023
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Question

Choose one of the four topics shown below and explain the chosen topic within 250 words. Write the number of
the topic that you chose on your answer sheet.

1. Explain the central nervous system.

2. Explain how hormones regulate the functions of the body.
3. Explain “highly pathogenic avian influenza”.
4

Explain “enzyme-linked immunosorbent assay (ELISA)”.
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Question

Choose one from the following keywords and explain it within 250 words. Write the number that you chose on the

answer sheet.

1. FZBDA L A1TH) (Stress behaviors in livestock)
2. ZXHMEEFE (Crossbreeding)
3. HIRBITHEF (Mechanism of luteolysis)

4. FKEVEWNT v 4 ARk (Propionate production in the rumen)



Master’s Program of Animal Science and Agriculture

A LR A
#RPEFHF AL W IRTIER SR IR
R4 /hamsl 2 BREEARRS) AT
Short Essay 2

(Ecology and Environmental Science) A8 AL 4 AN (5 2 [a)

]

[ERERY—E R (ecosystem services) | & X% 5T HE& D,
FOERGEEL, NI E > TOEEMEE 400 FLUN TR L7z S0y,



Master’s Program of Animal Science and Agriculture

%%%’4‘%%1& YN Y Sy NN = S

BLE4 /w2 (B EE) R

Short Essay 2 (Food Science) AR08 AERE 4 A AZE (55 2 )
RHRE

NEEMAIZ T — ARRBRADOARE R EOT7 L—R_R—ERICEH 535, —F5 T, IREMRLITM T - B
FORMDMESEORERBERTLH D,

M1 —5D0RTaEER, BMTOIEE ORI L ZOMfIHE, 70 NI ORMS) & i L
T, IBEBEAESONELEOBERIZ 2 HBAIZOWT, LTFOREM) %24 THWT 500 FfEE CTitah
L7230,

A VT e R, —HIEMSE, WEMUIEE, pieAl, —EEESE, Agmb, B ot U,

Question

Lipid oxidation contributes to the development of flavors such as the ripened aroma of cheese and meat. On the
other hand, it is also a major factor in the deterioration of food quality during processing and storage.

Based on all of Figs 1-5, explain the mechanism of lipid oxidation in foods and its inhibition, as well as the
reasons why lipid oxidation becomes a problem compared to other food components, in approximately 250 words,
using all of the following terms.

Terms: aldehydes, antioxidants, autoxidation, chain-reaction, heat, light, lipid peroxides, radicals, singlet-oxygen,
triplet-oxygen

Initiation Mechanism 1
RH —— R-+H- ROO- +AH, — ROOH +AH-
RH+0, —> R-+-00H AH- + AH- —— AH,+A

ROO-+ AH- —* ROOH+A
Chain-reaction (Propagation)
R-+0, — ROO- Mechanism 2
ROO-+RH —— ROOH +R- ROO- +AH, —> [AH,-ROO]-
[AH,-ROO]-+RO0O- —> NRS+ROOH
Termination
2R+ — RR
ROO-+R- — ROOR
2RO0- —— ROOR+O,
2RO0+ — 2RO-+0,
2RO+ — ROOR

Fig. 1 Reactions during lipid oxidation 10+ Q »20, +Q (Physical quenching)
* RH; unsaturated fatty acid 10,+Q — Q-0, (Chemical quenching)

Fig. 2 Reactions of antioxidant
* AH,; antioxidant
NRS; non-reactive substance

Fig. 3 Quenching mechanism of
singlet-oxygen
* Q; quencher
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Fig. 4 Alteration of peroxide and carbonyl Fig. 5 Relationship between oil oxidation and
values during oxidation of methyl linoleate its toxicity

* Rats were fed oxidized oil for 7 days

2% Poling et al., JAOCS, 1962 ; & Hfth, ks, 1972 5 =&, Bihofrety:, 2020
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Question

Explain the advantages and disadvantages of agrivoltaics” within 250 words.

* Agrivoltaics refers to the co-location of agricultural production and solar energy generation on the same land.
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JtJEM:/ Phototropism
~7 1 A/ Heterosis
Y4/ Cropping type

HIEfKPIME/  Complete resistance

U U EEWNARE  Phosphate absorption coefficient

wJ{H b2 /0K &/ Total digestive nutrients
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