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Read the following passage and answer the questions Q1~Q4.

(HiJ& : Ferreira et al. Food Research International 169 (2023) 112793)

Q1. What is the purpose of coffee fermentation?

Q2. Describe what occurs during coffee fermentation.

Q3. Explain what is meant by Microorganisms’ development.

Q4. What nutrients do microorganisms use in coffee fermentation?
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M1 H2EEERE Saccharomyces cerevisiae IZBWT 7V a— R & HREREE LT ) — LB LN 7 r U F U REEK
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TN —AIERICE D BV E VAN BRI NTRIC EALE VBN T E T LT e RER T Y ) —LICE X
N5, RFERICEBWN T, MBI IAENTZ 7N a— AT ATP L7V a—2 6 U URICEREN D, F D%,
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212 L 2mol @ ATP Z24# 1] U CWE L AT 5, Imol D77 F—Z 1,6-Y 2 U UERIEZBHZ L, 2mol ® 27U LT
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NEREND, #EE LT, 2mol ® ATP Zf ] L 4mol ® ATP %15 % /=%, % Tl 2mol & ATP Z/ERk4 5 = &
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b) GC/MS

WA= b 277 7EEGHEIO Z L, RAL LIZRE DY > TV i VTR 7 v & GC B TRUL L e xRk &
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RPN SR i AR
2026 - —fix AR

B B 4 % BOH % B & & K 4

BRET B

R T
WER L M e

Ml1: "M A7 kR ErI N7 ROMESZ 5 DL EFFEE L, ZIEIUT D0\ TEARIIZHLA
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A L7 VB X BRI, Corynebacterium glutamicum 3 X OV OB EIC LD EFE STV 5D,
C. glutamicum X FEEE TEOE HIZ XD | WL OEEI VX I VA AE L, BEEERPICKEIC
EHETHME & LToBES . 1956 FIClE Sz, 2T a7 MV FNIREFEBEEL TT X/
{632 FIEPEAMTRF SN TWER, C glutamicum O43BEIZ LD 1 TRTL-Z VX I VBN ERE
TEDLLOCRY, MO THENTHLZ ENLRMITER LT, A7V —=0 71280 TE, Zvs
TUEED CIN IS T 2 miREDT U E =7 RA MR TR a2R A L2 2 & SRR & LTE)E%D@%
FHERO 72 BT HRRN O IR DBEZRAA T2 & CYE % 0B L 72 R I 3B E o SO #) |
VB RESRMEDFRE Z N AL AT v A ZRM L, ZRODEEFR 2 0 =— b7 V2 I R
HPEREA RN T 270 ERF T REEED LT A7 UV —= U 7RIS L0 YR TS -, T EpE
TV a—Rp ek L LT 1957 £ LRSS, T & AT LT % 2R IERED e S,
SN R L 50~60%IZE LT\ 5, 7. C glutamicum T4 F L ERMEKTHY . 4T IR
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WL EEFTTFUNELSEFENDL I ERENLINE I VBOAEERMET T 50, ~=2 U O E
MR ZIMZ D Z & TESTF HIRT & FRRICERNROAEENTA D Z LR ENBH LN ERY | IR FIH
INTWD, ITFETET 7 UVEREBAIH SN TR Y | RS TREITARE - BRI TV D,
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#85 Aspergillus oryzae OFERIZ VTR 5, FORFEBONFEIL 7 7 LH7-0 108 TH Y | £
HEF BT AR T 0.1% Th D, duliffiE & LTiE 30°CHIH:D D 40 CRBIZIR A ICHIR S TR0 b1Th
Ao, BRI 40~46 FEHI TH 5, T ORF, BE ORRFFFIIC K 5SRO, KT 7 s TRl
[RFE LRI RS AL, SR AT 5, ZOEFEHAZ L hr—/L LoD, —fKIZ 30~35CHhd
R EHMERFT D& 7T 7T —EROBERN S < APE S, 40°C & milifR %z LT I 7 —EROBER
NEAE SN D, HEUER) 7y GAase FffilE. 200Unit/g-koji Td 523, IT4E TlEE GAase APEHIZ L 5
400Unit FRE DN, mEREFHRE T HBEEAFE R CICHWHN D,

— 7 CRRBRAYIZ GAase mAEEIL, RIAEE TIXAONT, BB OV BAEEE CORMLE bE b
TWb, ZOHERE LT, KRBT TOI Va7 I 7 —BAEFEICED S EEER T glaB OGRS
NTW5, ZORFAFERMEIFET DL, T Uo7 U EE, BASTEE, SRS, HMEA LA
LRETF O TN D, 2T, B TAENTLIRT O SRS B CRE SOk B GAase RUBIFR(IE L
AEL TV, by THIRT D &, KK E~DAEF, KOZERZRT FAL, BT HILIFEC 40°CE
OfilE, SMENIROZCKIZFE AR EZBARGAEE LR ETH D,

Z D GAase I, JEEBOWATEREEEICSWNT, FERETHL 7L a—2ADMHGICEE L, Ziulk
VIR REC K D TV a— W EEN TS, 2O DREN AR+ T GAase HlAMEWE Z L a—
AZPEFGDFRIBIT 2 0 FEEEDNIEN D L S OITE L, T, eDm GAase AEPER OF|HCRHLE
EOREZELH . ZOHH THENFEIRIZRHHX, DATED oL EbNTNDH LI THS,

2 BT TOAT7 7 L—R—=lZOWTWHEA % 2 DLLESIRE L, £ ORI DN T~ X

iR st

DEATHEFN  ZATEFARE, UENE, DD FE RSN, AZ =T — 7L MEOLLH N
BANT, HETIE, A7 7 b= Ths, BHD o 7 MNLEENS OISR T 45 L AR S
%o —H T EROBRICHBELE Tk, FE LWVEREL SND 2 bbb A, TlETIZFHER S5
TELRBNDLEITHD,

D7 RT LT R; TATE FRIZ, KBFEHEREDWVDI, KOHFER EZHEBEIEL280WT, &
LCTIVa— LR ,BEORBEDN THDLENLE VNS WS TOT La— LIk AL 5 L Sh
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3 OEFERO, )FHL, DBIERLAY ., )N TLDORHE, AR (C oW CREMICHLAE L,
BRI A A, Wik, VIR, A AR, T 7 =7 10—, JE, GPC, A A HEBR

FRZEVIATHE &0 TRt d LS IECEICTRBO EHHTH A

RGN [T 7 L7 v~ 87T 74— HBLTHIMEMOHFEORE S Z2FH L TLEY

AT 5B ChH D, BERMIZIE, 17 LS AMOEETE L, BT A BRI E T 77 4T

%o ZORBHIIZE DT DES T OMLEDB N ODEENTWDEET D, REBT T AICAB L,

RO L D B R E 720 FITEAEPICIEBE TEmiE LGEE Y 3 5), /NS ey FIdfEpic A & E

DL VIRHEND, T2bb, BREZDT LT 73435 L, RERSF—/NERSTFITIEICEE

HENTLS D, 2T kY, REtFObEaEME BT 20N 7N 7 57 v~ 757 4—]Th

Do Krva~v 87T 7 4 —ORHEIE. {LAEPHEEITHEE LR WEERCWENEZ R 72072

OB DS EBEAN BRI BT 2 RN\ L Th D, ik, FLVBRy T s~ b7

T 7 4 —lF, RXTFROHX R EEII U DA LA O EECEIE TE D,

2. BAEDORBHZ OV TLLTOHF NS 2 DA RUGEMZ I E X,

a) RY7F REKD 3 5043%H, b) NRPS, o ¥ IEEREKE, 4 HH L < IXERMmTERE

EAMBRNEEZFLE LTEREER SR EICOVWT, flzHIF TR LTHRND,

it [NRPS] Non-ribosomal peptide synthetase (NRPS) (&, FEV R Y — LT F REHKT

LEEFRTH D, NRPSITHEBDEY 2 — ORI OBERRZ VXV ETHY, EV 22—/ 1DIT

RKLT1O207 I VEBEMHEE LTV D, XTF ROBELTEY 22— VRGFEET D @EOT I /%

AT HHATY 2= VT 8 l), HFEY 22— LIZBW T, A RKAAL Y, PCP KAAL Y, C RAAL Y

FFFEETOET 2= AR b-oTEY, TOME FAA U7 EEMICEDL KA Vb D, VARV —

LT 20 FEERE DT I JBOXTF REK LIMTX 20 OIZk L, NRPS IZFNLL Lo T X

DT F RERRN RIS D LW ) BN H 5,

[ 3. HEIHTEHZ AW TALE T - AT IC OV CRERIC R X
fRENIE. A A b, BESWTE, m/z, ~ A A7 bV OFHEMZ D Z L,

KEPTE BT FHIOWTRD T, FEDEIL GC-MS & L<IZLC-MS Ofil, & L iFnhnn

ZHNZE > TRMINTHTH LW,
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MEn ALEMORF %A A AL L CEOEEEM(mAZRET HZ L TL Ay 3T OEEEZ O

THEETH D, BEOWFHI, WEEA A AT DA AV, BEIDE U THolEd 28800, A

Fr T AR TR SN D, BEREOIFHIBIT 51 4 1bikix, EFA T ALEDEST L2

Fa AT L—A A AUESDIER SV | ZEEIZL VA Th D, BES oA A4 1T as Tl S 4,

ZDFERITT AR P& LTRREND, YAANY MVE, B m/z, fEEc A A REE &

STERTHY, ©—T DNENODTEST T T A MM AUOEREGEDLZENTEX S,
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Q1 Explain what koji is. Also, describe the characteristics of the koji used in shoyu production.

s 1
Koji is a culture of koji mold grown on grains or soybeans. Since it is rich in hydrolytic enzymes such as amylase and protease, it
is used as a starter in the production of many Japanese fermented foods, including sake, miso, shoyu, mirin, and shochu.

Shoyu koji, used in shoyu production, is made by growing koji mold on a mixture of steamed soybeans and roasted wheat. As
Aspergillus oryzae, which has high protease productivity, is used to make shoyu koji, so it has high protease and peptidase activity,
especially neutral protease activity. It also has high amylase, glutaminase, and pectinase activity.

Q2 Explain the pathway for glutamic acid production in shoyu production. Also, explain the conditions necessary to increase
glutamic acid production from the perspective of koji and raw material processing.

1
The protease in the koji mold produces peptides from soybean and wheat proteins, and the peptidase produces glutamic acid. The
glutaminase in the koji mold also acts on the glutamine produced from the peptides to produce glutamic acid.

To produce the koji for shoyu, koji mold with high protease and glutaminase productivity is used. The cultivation temperature is
kept low and the cultivation time is extended to increase the amount of protease produced.

Heat treatment of soybeans is important because it increases the utilization rate of the nitrogen contained in the raw materials. By
thoroughly denaturing the proteins through heating under pressure, the hydrolysis of proteins by the koji mold protease is promoted,
the rate of solubilization of nitrogenous components is increased, and proteins are hydrolyzed efficiently.

Q3 Write the scientific name of the salt-tolerant lactic acid bacterium that grows predominantly in shoyu mash during natural
fermentation. Also, explain the characteristics of this lactic acid bacterium, its role in shoyu production, and the risks involved in
shoyu production.

fil A5
Tetragenococcus halophilus

It is a Gram-positive tetragenococci. It undergoes homolactic fermentation, producing only lactic acid from glucose. It assimilates
citric acid to produce acetic acid. It is acid-sensitive, with growth inhibited at pH 5.5 or below. It is salt-tolerant, able to grow even in
25% NaCl. There is wide diversity between strains, including its ability to assimilate sugars and decompose amino acids.

Its role in shoyu production is to grow early in the brewing process, lowering the pH of the moromi and creating an environment
suitable for yeast growth. It also produces lactic acid, creating a sour taste and removing the soybean odor.

Since the shoyu lactic acid bacterium 7. halophilus can cause cloudiness in the kiage obtained by pressing the moromi, the shoyu
lactic acid bacteria that easily aggregate are easy to remove and preferred. Furthermore, the existence of phages that infect 7.
halophilus is known, it is necessary to prevent from phage contamination. There are strains of wild 7. halophilus that have the ability
to produce histamine, and when these strains grow in shoyu moromi, they produce the allergen histamine, so measures are needed to
prevent the growth of histamine-producing 7. halophilus.
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@ BRBESRIMFICE S HBRFIEOHRT
HERES U BEBERUER 1 B NV I 2 RN 5 = & H B O SR OMM A T 5 2 & (K, AR, “Bik
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WCHIH SN DL T D,

(IV) A& v AR
AGRFRIT TN A Z AR EME X . BB TAELZLOEZFA L, AX L ZBLRE~EHRIND,




	D0_2026年度問題作成用紙_情報公表用_博士後期_英語（黒塗）
	D1_2024年1期問題作成用紙_情報公表用_博士後期_醸造微生物学
	D2_2026年度問題作成用紙_情報公表用_博士後期_微生物工学
	D3_2026年度問題作成用紙_情報公表用_博士後期_酒類生産科学
	D4_2026年度問題作成用紙_情報公表用_博士後期_発酵食品化学
	D5_2026年度問題作成用紙_情報公表用_博士後期_調味食品科学
	D6_2026年度問題作成用紙_情報公表用_博士後期_醸造環境科学

