ISSN 1345-5974
2022-No.67

Report of
Miyazaki Prefectural Industrial Technology Center &
Miyazaki Prefectural Food Research and Development Center
FY 2022

Qe =BET£EFtwy 54—
"EnFoc BIHFERmMEAREREA—






BHRIXEWEY S —

[H5]
HEBHH % J1 U T MM O

INA A ABRBERFICR AT 5 7 U D ORERSTRE E B

T KA R DKV E O S EALIC B D MaS e e e eeeee e

ML & FETR AL 2 A L CREHIZERR L 72 3 — ki D1V

BB ZIEH LA CALLICS W L 450 &
B L7 Y < Bt S
g)ﬂ{ﬁ{&%}iﬁ({\f_ﬂ{&@ﬁﬁfﬁ Eg‘é—éﬁ:% .............................

IOT S AT AD ) A RXRNTG TR OURFE L G everer e,

AT ZF ] U 7 g 38k il 5

HIER#R 3 L O DHA @& A il fiE o - - -

ST AT

.................

E@j—éﬁ% .........................

HEE
NS

Tt
A
HAR

15K

/NEF
FH AT

g8 ARy HEAY
N A

B - R D5
1EE - ARl

R - EK S IER

ﬁﬁ ................... 9
IE‘,%‘/%@Z {% ......... 15
JER - kI ER

F LR CIL TN

j[\ .................... 17
%ﬂ% ................... 21
e /NE J'CEII’JEE ......... 25
B - B e 31



EHEREMRAEE 22—

[H5]
Xp ) SHEORR B : ERSHIICL 2R~ v B> Tk

FER LT B E T A AL — DRI ceveeeerrneretatataeneneneaenen.

%EEIJE% %‘,{Eﬁﬁ Lf:ﬁ%%*j‘ﬁﬂ%ﬁ ..................................

ﬂ‘)t;.ﬁi:ﬁ'[? a7 )L—> lf‘*—/lxﬁﬂ%é ......................................

[A8x]
WEWH & 5 OEEICB 53 5 7 = L WY LAE LR

ijOSj]aCtObacj]]US fermentum @E}ﬁﬁ .............................

Wi
il
1

I

Ak
[(E]=

e
R

e
A
- 9
T

ik - IR B
B - RE AKX
R - A K

T - R RE

ﬁ% .................. 39
BZR¥E - kil EHE
A - Wil FiaR 45
e A g

IRET kB Bk
ﬂqj( .................... 53
H -5l ot
JERE - KB BE
fa3e - R I



Contents

Miyazaki Prefectural Industrial Technology Center

[Paper]

Thraustochytrid High-density Culture and DHA High-content Oil Production

using Shochu Distillery Residues
Kiwamu DOHGOMORI, Aki MORITANI, Makoto KODAMA, Izumi AKAZAKI
AN MASAHITO HAYASHT - + ¢+« e e e eneennennennennennennenennetnenneeneeneeneeneeneeeeneeneeneenens 1

Study on the Quantification Method of Clinker Production Degree due to Biomass Combustion
Takahiro OSAKO and Tzumi AKAZATKT -« «««ceveevernennennenneentmneeneentensenseneennennemneeneonees 5

Study on High Concentration of Water-Soluble Substances in Nanoparticle-in-Oil Dispersion
Masahiko SHIMOIKE, Takeshi AKAKI, Kenji YAMAMOTO, Masataka SHIMIZU
ANd Tetsuya TAKAK: e v e et tnnettetntttt ettt ettt ettt ettt et iatee s 9

Differences between Uniform Droplets Generated by Jetting thorough Circular and Rectangular Hole
Masataka SHIMIZU and Kiyoshi TORIGOE -+« v e et ennmmttetnuuitetiiitetiiiiiee e, 15

Development of Aluminum Alloy Products with Excellent Corrosion Resistance and
Equipment for Surface Treatment Using Electrolyzed Sulfuric Acid Technology
Kenji YAMAMOTO, Tatsuo NAGAI, Kensuke TANOUE, Takuto KAWANO
AN YOSUKE YAINAGT -« « v e vnnetnnntnntnn e et tane et eaneeaneeaneetnetnetneeneeuneennss 17

Study on gas-liquid contact method using humidity control liquid
Takaya ONO, Tsubasa KAGEYAMA and Tomoaki TAGAWA -« cccevreeerrncrnnitariiinriiienaeen.. 21

Cause Identification and Countermeasures of Noise Trouble in IoT System
Makoto ODA and Takafurmi KODAIA - -« ««««vevereneenenmeneneaeeneameneneeneneeseieareteneeseneanns 25

Study on AT Image Recognition and Related Technologies
Takafumi KODAMA and Kazuhiko HIGHO -« ««c e eevernennennennemnemneenteneeneenseneenaenaennennens 31



Miyazaki Prefectural Food Research and Development Center

[Paper]

Visualization of Gyoza Characteristics : Development of Consumer Poster
using Characteristics Mapping based on Principal Component Analysis
Yuki KANAI, Reiko NISHIHARA, Aika WATANABE, Shota YANO, Shiho NAGAYAMA,
Mai ASAKURA, Katsuyoshi TAKAHASHI, Miyu SATO and Yoshiko HIRAKAWA -+« cccveeeeeeenenes 39

Development of Food Materials Utilizing Livestock by-Products
Manami ARIKADO, Shiho NAGAYAMA, Natsuko FUKURA and Katsuyoshi TAKAHASHI---------- 45

Development of Sugar-free Fruit beer
Hiroshi OCHI, Hideki YAMAMOTO, Natsuko FUKURA, Masami MIZUTANI
AN SOt IMORT + +« v v v v e veeeneneeneeen et eeaeeneeeeneaeeneaeeneneenensesesenenseneneeseneanns 53

[Reprints])

Investigation of Limosilactobacillus fermentum assimilating citrate
that cause putrefaction of shochu mash
Kiyoko TAKAYAMA, Tamami KIDA, Hideki YAMAMOTO, Masami MIZUTANTI,
Emi FUJIHARA, Yasuhiro KAJTWARA and Hideharu TAKASHITA - -+ -cccvvverevinreiiiin.. 57



R4 4R [2022] No.67
IR TRl o 2 — - IR VR AR AN BRE T o 2 —F TR

BEEDH 2 AWM BE O BB ERER R X O DHA & & A i o

HEE JET - A HEAT - /bR BTz ORI W bk LTS

Thraustochytrid High-density Culture and DHA High-content Oil Production
using Shochu Distillery Residues

Kiwamu DOHGOMORI*!, Aki MORITANI*!, Makoto KODAMA *2,
Izumi AKAZAKI*! and Masahiro HAYASHI*3

WERARENETH ST ) o F 2 78O DHA &EAK mh1913 ka VT, RERE L THREK 2 &K
RFIMS %, K= 2 b DHA @& A MR O EESIFIC OV TRET 21T - 72.

FEAZHMHRE LK X FOBRJME 2RI L, BEATOEER BRI TH D Z L 2 HEE
L. &7, Vv —T7— A —z2f, BMEOMGTIESLRBEROIRIMI A I 7 L2y o2&
T, BWEREDSBERN 1L Y72V iR 120 g 22 5 @ RN TSIz, BRIED S OO RIIEIZ S

WL, BMFIAEZSZSEL, m XY 2R Ui s 2 Rt Uz, iR oRiL e ik 2 i3 %
Z & T, K40%D DHA & ATCHIRE (~F Yo hiitid) ZENT 52 08 TEk

1 [EL&HIZ

WU DA BER AT EITRLLIKLAE (20224E) 9
ThHbV, FHFHEO AR —ZZER L TND., —T,
PERT LG IR IR R R & U CRER SR A L, |’
WA BIF20 T FEZ % 5. KiEIEA — T —
XA A 2 VBRI L D Ak, Kia e T
EIC LV BEEOTER Z K> TWd 25, X0 &
il 7 BN EE N TN 5.

BEEPHII, BEE - 255 - SR, x5
BERIEM Z G/ LTS, TRETICHRAIE, B
EPI2S, FLEAEISCBEI ORI & L CENMEE
EHETDHIEERWELTEY, BEHE WO A
e AR UT-ZAEW R X D i I g
DEFEDARIEICOWTHRF L T&E 2. £DHT,
PEEPFAEE 2 VN5 2 & T, RGBS E Y b
EE ORI ESHIN L 7= 6 b R LT 59,

* IR RESERE I B e Y g

*1 GEIRBRETE

*2 BIRERBEE (B BRETAMABRETE B
*3 BRI RS

T B UF 2 TR SRR OWREE R

WC, BAVIHERENE - ARE RN A R OIED,
DHA X° EPA 72 E D ZA AR B F NGl & @ A PFET 5
BBFET D2 E0n, FERFZERED ST
9. 727 L, WEEREBETHDLZ LD, HEIC
L BEORBRVPVLETHDH T N TR METOM}
Lo TS, DHA IEH MRS AR T @ kas
LDV 27 IRIRDIED>, ARHERE DS e & DRHEN
WESNTRBY ™, 7Y 2 NS LTO=
—ANEE S TV D EEREEEM Th 5. BIfED L
A, TOMBIROZ IFTMHERTH DA, ik
DRZIZ X HFIAMAGEORES, R EEED
Wz E L LT, Mk OFfe rTRE 2R AL PERL
W DBRFED RO HIL TN,

S OHAETIE, TEY T2 THD S HLDHA
BEEAMERNT, BNTRLEERDOSZ ), Fi
JFUBE & U 7 BERRGEE R CHEH S - BElLk 2 F1) A
L 7=DHAS A iflE D&k & 2 D3RIz DT
et L7z,



BERDH 2 V7= O AR RE 38 O s FERESR 40 K O DHA s A s o ik

2 =ERFE

2—1 EEFINEOEKRE

PRS- B OBEBRIACIX, 2FEOMHE L R RL
N 40 Wt AREE S FN WA, MHEE 1T T F o
TREALTERRNZD, W EORF 9TIE 10 pm 7 ¢
I —Z% N[BT oy B i #%, B5 8 417> C
e ZOREE S BEEREO TG LI OV TR LTZ.
BN TR b AEEREOSZ WD, FERFEE LB
DBEBPH 2 NI & A— B — R B L=, BRER L=
FEREEL RIS LT, A4 (100 mesh) & > 7= fili
S HMMEAT O, BEBP A1 (FL) , E5I2 FL % 10
pm 7 /LA — Sl S CREERIE K (CL) 15
7. &BIZ, BEBT¥IRNE, FL, CLICKIL, ThZEho v
a—ALEE~ T X T N T KRR E O 9%
SEIZIIIL, pH 6.8 LU=, MEMRE LT
GS 15 (F 1) ZFHFE L 7=, JFiR, FL 33X CL 2B
7= 3D GS B CIB Y T a7 DRy
1TV, BIFHIOBE R =2 g L7z,

=1 GS i
Glucose 30 g/LL
MgS04:7H20 2.7 g/l
pH 6.8

TV TF 2T X EIR R EN LA S-S 72 DHA &2E
AERRCHD mh1913 #k (Aurantiochytrium sp.) % Fu
7o Btk GY31 KB H 91KV FTRE 21T\,
FNE GS EEHUCIRINL, ¥y — 77— A X —T
24 RO EE R AT o T2

B, 25 LY A A (¢ 131 X180 mm) DY v—7
T—AH =X, 1,200 mL @ GS 5#ha At #
& 1,200 mL/min, [F#E% 600 rpm TIT572. 1H
7%l & LT Antifoam PE-M (8§17 ¢ L A Ff0GH
W)  0.1% (wiv) WL, #5aEF o pH Ik
g £ 7 IKEE (LT R Y U AIRIZ LD pH 6.0 &
2B IO,

BERR1E, BrRRE BBl , LB a5
L CHIRERE R L. T, WU
REIaam/V AR ) — R IR E AL,
REVLE T HZECIREAERELZ. SBIZ, 10% A%
J— VPR R A IRANL, 80°C T 3 BRI S A LIz
FONENGEEAT V= AT NAL L T=b 0% GC-FID (/5
FESUERT, GC-2014) THMTL, NENIER AL PE &% K
7.

2

2-2 BEFHEOHE

D#REHO®E

— RIS, AFRUERAE ORIV TR i
T35 L, HERDHEIAT 5 Z & TRERIKYT OB
FREMET L, BEODENMETTSH. 22T,
EFPVv—T 7 — A H—EERICBT BERET O
AP R IR BT D RS IE 2 et LTz

25 LI ARDY ¥y —T7—AH—ZkL, CL) 5
FHEEL 7= GS 55 : 1,200 mL &2 A, 72 B O M
BeA& (onEl# 4 [81) 2170, FEOIHEEE B &
OB R E A i L7z, A, 1HiEAlE KO pH 3
BHIOFIE 2-1 L REORMETER L7z, HEE
L LT, @RfomEHRE (LA 0.5mmXx4
R) VT AZEAT T AR (SPG K, FL# 1
um, 50 mmX2A) @EED 2EBELHEHL, ~
T xRy N AL —F —Z XV [al#EEE 600 rpm TH><
XA LTz,

2) FhntEE

WIZ, T2 R O CEIKRIN &A% 7o
TEBRSMIC LY, 15 B OWIEER 217 - 7-.
BRI L RO TV Yy —T 7 — A X — %
et BeHh o 7L a— 2R BT LIZREALT,
Wilg~ 7 %0 L7 KR % Iz 7= CLAZ AR S &
TN a— 2B LR 22T, FINEINT
HREENVIRELBZ 2561, #& 1,200 mL
EHEFFT D L O ITHERIR A R E Hlo THEE ATV,
EiR RS L ORI EORNE 1T 72

2—3 [EEOKREKHBHEDKE

WEORKF 2BV CiE, DHA oz, g
ERHICE Lz v RV A AL ) — % HNT
7. oL, D OBEBIIAE~O BN TR
<, BE~OFAIEHIREND. £2T, BLHE
BOMBIZFI AR 2 AREE Ch D ¥
vERWEHEORE Z 1T o7, Fio, RN
BE AR % WAE RO U C A 7o o i IR LRI 2 N &
THIH 24T 5 BRI 217> CTH 0, #e o
TROMELOZ 0, WKIMHIZ W TR L
7.

[EAL 100 mm, &S 150 mm O HEEOELSS
\CEE IR WL 2 N2, A X — T — bk ChERE
1,200 rpm T—ERFMN<ITAT D Z & THH %

1To7=. ZzunakRL AR ) —WZ X 5 EHEH



BERTH 2 T 7= WOl AR O i 4 FE B 3% 56 1 OY DHA @ 8 A AR O s

MR E AR E L, 22 <EARMAEZE 2 TIRE
[ R D B 21T o 72, HhH®IE 10% A &%/ —
WAESERR 2 VRN L A F V= AT WM& 4T - 1214,
GC-FID |2 L 2 o#r & Ffi L 7-.

3 HRBLUER
3—1 HEEFINEOERE

BedEHk 5 (5 40 g/L), FL(17 g/L), CL(0.1
g/L) =% VT 24 BERE D[R B8 2470, B
BHROWHEEBIOENEE (X 1), H5ETOBET
RO (K 2) &L L7z,

DCW(g/L]
Fatty Acids[g/100mL]

DCW (Non-treated) i

DCW (FL) E

DCW (CL) E
Faty Acids (Non-treated) —— M) 000 ]

Faty Acids (FL) EEEErErmrmmmrmneTy

Faty Acids (Cl) FErmommrmmnmnne )

0 2 4 6 8 10 12 14 16

| BEROBERERS L VIEESE
DO[mg/L]
10
... -
. “ragy -..=
M o00®
o T AkAh
a 10 20
Cultivation Time (Hours)
s ies DO[CL) o« flles DO[FL) +» ot + s DO(Mon-treated)

2 AFBREEOEL

WTNOZRMETYH, FEERITEMNL TR, B
EEHENIEEETHRENDAETH D Z LR SN
72. 24 B ORI EICB W TH, FL & CL &
IIREREN o T2. —HT, FiklE, WEmE
REOKTRREL, BEAERES FL, CL £V
HORWER & e o7, BERDRIRIZ S — R MRT
HY, TOFEHERICHND LEBE~DAMH KX
<, BHBARELE LR TTLZ 006, Uy
— 77— AU —EEICBWTIE, ®IKR, A1
X o5 AInE LB 2 bz,

3—2 EBREGEOHRE
DR EHEDEE
HEREIRO &) -7 CL & FAWT 72 Ko
TR ZATV, BRSO EITo72. i EOK
FODHT, T —T 7 A A — DA E LT
FERFRESY LI 5ZLT, WREIEEN EH3528

MR L CWD. — 5T, [alfissa B X oliqakdk
BEA~OAMNKEL, 7z, Bl E FIF 52 THRIR
OV, EAARN A% B2 DfEREN L85, —
EDEHAETY, WAFEFRIRE DR TE2E, B
JEZ AL TERD, A7 T VRN AT RETH
% SPG A 2 FW TSR ATV, @ B
BERWSELE, BIREIESA kLT

TNV ZERIREL TR A% . B
FHRBRANC P HRATEL Ty — 77— A F— %%
1T, BEBLONER OB AL —REfER LTI LA,
BERHIFED 1/3 FREE T2 ~T-BRIC, ERIBEITWIZED
2/3 FREEFRATL TV, MELEE TR DOV B |
bole. BEROHBERELBEL, FEORMIAIL T
IZEbE, ¥ CIN &S BTk,
BB OFERAZK 3 1R T, H5BORER, SPG ik
RAEE W RO 0, B BEE % HWZRERY
b, HIRE, BB ELI SV ENELN-. —
T, DO ICBAL T, RERZEITR DT, BEIRD X
Lk, ERENDHELFE BB D=0, SPG IRk RE %
RWHZET, BB DAL — R EED, DO DX T
ZIHIL CODATREMEDN B 2 BT,

DCW(g/L], DO[mg/L]
30

0 10 20 30 40 50 60 70
Cultivation Time (Hours)
—8—DCW(SPG) = @=DCW(Normal) —d—DO(SPG) =#=DO(Normal)

S HMRAKRICLP2ERELAFRRREENDEL

2) Ntk

W, BB D B 7- SPG IREEE 2 VT,
DERIC TR L 7= 85 1% V€ 15 B B OFN
B A Tl 70k, TIMRBRIC W TER &R
BED 72V IR S — E I ke 35 & B IR IR A T L
PRNZ LRI NI LD, BEEE P OB 0
(IR B7RWERICHR N AT o 72,

TSR BT DR BB L ONR TR IR E DL
b4 4 12777, 360 KEMORGE T, &K 120 g/L @
BARZEICE. £, ZOFEEHBERN 1LY
720#9 20 g © DHA Z & Tellg A A 50407,



BERDH 2 V7= Ok AR RS 3% O s T

HiAR ¥ SO DHA 5 & A THHE o i

A EORBR I 28 R/FEL TRER=F 2%
Wz, 913D CIN hOMEFFEE 2 DL, IRIRDEF
&R WDEA, FREE IV BRIBENE DO
WEFL. FREEDAZ ML CHEAT2 5 kbH2
D3, FEBERR L0 22 R O @O FFERHAZ RIS
BTIRETHIET, IR AN, KR AEROAE
HZERETEHLDLEZ BT,

Fiz, ARIOEETHELNIZIE VU F 2T HIRICE
FNDIRE D EFZHIT 20%FEETHY, ilEOHRE 9
(# 50%) L0 D 7o T=. ZOFERO—2EL T, it
MU= ZENREICTHoT- RN E 2 b, Bk
B CERIBEBERDLT, IENimAERE M
TELHAREMEN B 2 DT, Bl IE, IR A RS
WD, BRI CII R BRI Z IS, 8Tk
FEREEOMASICE T T D EREPBESNT-.

DCW(g/L] DO[mg/L]

0 25 50 75 100 125 150 175 200 225 250 300 350 360

&—DCW -4 DO Cultivation Time (Hours)

4 RNBBICET2ERES L VAFRRREELL

3—3 EBEOKEMEENKRE
B AIEE ORI AN ATRE e AREEECH 5
mr~FH U DTSRRI E I DWW TRRET LTz,
TP, BREED 2G0T U2 M T, 15
M, 2B L3O IFAEETNZEN 3 [
IR ULAT-72. 5 &, 2 RO IR RN &
%, SEFMMER LT E AL ER RS2 DD, 1
IRFFATALER 1L, 8 REMALERD 60%55 Th o 72.
2T, WA 2 RERICEE L, BRI 2
EEONXY U FE I /X ) — (91,
viv) Nz, »<iFA% 3D IR LITY, IR
L7ZEs A 7 aa R )V LA Z ) — W LD IHE
M ORI E & B L7z, ZOfEREX 5 1R
T WDWTOBEEEZHWTY, 3EHH A KT
ZETrunRVA AR ) — VO 9 B oA
WRFRETCTH D Z L& L. =% J — /L& 5N
HPEd, MOVEIREZRLTEY, aXA NEEx

4

L8 X OB THIH LI AREE LN ES
Zbhiz. £, m~F Y Uoibimic S5 % DHA
(22:6 n-3) DEHRITHK 40%TH Y, il
(23%9) @ 1.5 fLL > DHA && A IS A E
T&7z. ZOMEZ AT HZLRET, A b
0500, SLICEAREREDLND Z &
NEZ LN

20000

[l Extracts
15000 022:6n-3
022:5n-6
m20:5n-3
20:4 n-6
£18:0

Extrets [mg/L]

10000

5000

Fatty Acids{[mg/L],

316:0

0 @14:0

> X <
& g 3
& & ng\

b M & A EEINE

4 Fid

- REEATO B BELERIZ DWW T, BEDES
BEZ, MHRAE %Ltjﬁx‘fﬁiu\k%
b,

VX =T 7y — A —EERIIBWVWT, SPGE

KEEHWCYA 7 uR"TLEBKRTDH L

T, EHEERZIZ THEFBIRIREDKR T 28
Z, 120 g/L %2 2 @B EHEENTE .

s nA~FYUEFAWT, BERE,»OEEMET S
Wi I X v, DHA %259 40% & tei5E % [0l
NI DHZENTET.

5 BEXM

1) BERZA LA 202343 H 31 H =

2) REARERLR BElTFHAE (2022)

3)mﬁiwf*ﬁlﬁﬁﬁﬁw%ﬂﬁ%%%ty

— 7R, 53, 99-104 (2008)

@/Nﬁﬁxa%ﬁi¥&ﬁﬁy%ﬂﬁ%%%ﬁy
S —FgeEs, 61, 7-11(2016)

5) HREFRFFTHEHAH, FiTH 6458314 5 (2019)

6) MRHESL: 2B TP EE, 93-7, 426-429(2015)

7) R. Uauy, D.R. Hoffman et al: Lipids, 36, 885-
895(2001)

8) S.M. Innis:J. Nutr, 137, 855-859(2007)

9) /NEIFH: EIR R TN 22— AT
A —FTeHes, 63, 1-6(2018)



F0 4 4EFE [2022] No.67
EIR IR T3 v 4 — - BIRE AR X — TR

WA F< ZARBERFICRET D7V A DR EEERICET S5

\

il

Kia

R R R

Study on the Quantification Method of Clinker Production Degree due to Biomass Combustion

Takahiro OSAKO and Izumi AKAZAKI
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Study on High Concentration of Water-Soluble Substances in Nanoparticle-in-Oil Dispersion
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Differences between Uniform Droplets Generated by Jetting thorough

Circular and Rectangular Hole
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Development of Food Materials Utilizing Livestock by-Products

Manami ARIKADO, Shiho NAGAYAMA, Natsuko FUKURA and Katsuyoshi TAKAHASHI
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2—4 TFIJ)BHH
2—4—-1 HH7I/BE
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FRIC AR L8 7 < B O BB 23 RHLZ i V ME
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Na 154.7 56.9 134.4 129.3 47.2 122.2 liﬁ)@% & H:ﬁiz Lffﬁ'rﬁfﬁ)’f&ﬁ)o 7,,:' Ch&iﬂ%%@
Mg 14.6 14.6 12.8 15.7 16.3 11.5 5 ://\07 g@%ﬁli@ﬁﬁ k H:iﬁ(k L_,C/)\ fa?b \71,:&) k
K 173.0 274.5 234.6 204.3 265.6 197.4 %%— %né ) %*/Hﬂ%!ti, }K%% J: Uﬁ% k tt$§ LT
ca BT R0 BT BE TS e EERTEIE AR LT, ISR TS B b, 18
Fe 4.9 148.4 8.7 3.3 20.6 8.2 {EE% A 753%%%—75)0 77,:.
7Zn 1.6 2.1 1.7 2.3 2.3 1.4
x4 ZEIEYOT I BEOHTHER
(mg/100g)
WelET X/ BR R FRRT 2 g
RSN AR 2 fili R R M fii R AR ERii R R M fii
Asp 0.0 0.0 0.0 6.3 47.9 254 1115.1 1423.0 1623.9 1214.7 1087.7 1220.1
Thr 20.1 30.0 1.8 17.3 9.2 12.7 598.2 719.1 810.9 617.8 514.7 566.0
Ser 27.8 52.0 43 19.7 10.5 14.9 634.0 770.8 911.1 649.2 566.5 669.5
Asn 10.3 40.2 53 7.2 6.5 6.0 0.0 0.0 0.0 0.0 0.0 0.0
Glu 128.0 185.9 86.8 107.7 109.4 79.5 1585.3 2065.6 2357.5 1773.7 1599.2 1641.8
Gln 16.2 50.8 15.7 14.2 15.0 13.8 0.0 0.0 0.0 0.0 0.0 0.0
Gly 55.6 86.4 101.6 56.7 32.7 55.8 798.2 1032.3 1883.9 905.8 790.7 1300.7
Ala 33.5 74.1 23.2 36.1 134 194 746.4 1111.9 1394.9 805.6 753.6 1050.1
Val 19.2 48.5 13.4 13.1 11.9 9.6 672.6 913.6 1083.5 752.4 642.2 827.6
Cys 5.0 1.5 23 1.9 1.7 0.9 161.8 173.2 198.6 191.7 124.4 153.1
Met 8.3 25.8 4.7 5.6 4.6 35 283.8 345.2 367.3 265.9 228.7 248.8
Ile 12.2 30.2 7.7 8.0 7.1 6.2 489.3 550.0 646.1 553.6 416.6 415.0
Leu 28.2 71.4 18.3 18.2 23.6 14.1 1083.8 1377.8 1563.6 1166.3 997.7 1196.2
Tyr 15.6 36.7 9.5 9.6 8.4 7.3 484.1 570.5 628.4 506.0 405.3 445.6
Phe 16.6 424 11.0 10.3 11.9 7.7 577.3 728.0 836.4 637.1 517.8 631.4
TI‘p 9.0 10.4 2.8 3.0 34 1.3 0.0 0.0 0.0 1.1 0.5 0.0
LyS 29.2 68.5 19.3 16.1 11.6 19.4 885.9 1214.6 1338.4 913.8 865.7 987.2
His 10.9 26.3 6.3 5.8 5.7 4.6 3425 474.9 493.3 333.9 306.3 441.9
Arg 15.1 51.5 13.7 8.0 9.4 11.0 805.1 1001.1 1287.7 915.9 798.7 895.4
Pro 22.0 34.1 10.4 11.8 6.5 14.6 638.4 806.3 1255.9 694.4 596.6 863.2
/E1\§+ 482.8 966.8 358.0 376.7 350.5 327.6 11901.8 15277.8 18681.4 12898.8 11212.7 13553.5
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THEEE Aw Fo K OVFLEREA F NN A i OO B REREAT 2
FEhi L, TORBEER6ITRT. T I BNELLE
AL TWEEmBTRIZERIG LN, ET:,
TR R R 8 0D 07 23 RN 8 VRIS e 2 AT S &
STz, LT AR D E, 4, KE BIZEHTOE N
Fi G g, i, EIRONA & 7o 7o, FLEEE RN
DEMA T 2 L, ABEELZIRNLIZbDODN
R, FYEBIZRBWHRMA A ONTZ., ZOZ &
O, @R CTHOROBERICL D2 0ME S¥-%, R
FE % NP CRLBR A S5 2 RN L R8I A fikfoe 9= 5 51k
WX, EHIM CHBEE SO R XD EMEDE
DA RET DI ENRDIoT.

x6 HWEOERETMER
0

W 4w S FLER SN P9 5%

MEH | B | B EY IS &Y IS

* 4.0 2.8 3.5 3.3
hE | % 4.0 2.3 4.0 3.3
il 3.0 2.0 3.8 1.8

* 2.8 2.5 2.8 2.5
4| Pl * 3.5 2.8 3.0 2.5
il 3.3 2.3 2.8 1.5

K 3.3 2.3 3.3 2.5
fiti * 3.0 2.0 3.0 2.8
il 2.3 1.8 2.3 1.8

* 3.5 2.8 3.3 3.8
hE | % 4.0 2.8 3.5 2.8
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Wi | £ 3.5 2.0 2.5 1.8
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At * 2.8 2.0 2.8 2.5

il 2.5 1.3 2.0 1.3
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Investigation of Limosilactobacillus fermentum assimilating citrate that cause putrefaction of shochu mash

Kiyoko TakayAMA'*, Tamami Kina', Hideki YAMaM0T0? Masami MizuTanr, Emi Fuymara®, Yasuhiro Kajwara®

and Hideharu TAkasHITA®

(* ?Miyazaki Prefectural Food Research and Development Center, 16500-2 Higashikaminaka, Sadowaracho,
Miyazaki city, Miyazaki 880-0303, Japan, *Research Laboratory, Sanwa Shurui Co., Ltd., 2231-1, Yamamoto,
Usa city, Oita, 879-0495, Japan)

Putrefaction of shochu mash often occurs in the case of a high temperature and low acidity of %oy
We thus aimed for the early detection of putrefactive lactic acid bacteria (LAB). In this report, we inves-
tigated putrefactive LAB at shochu distilleries in Miyazaki Prefecture by PCR using a specific primer
(mleP). The mleP genes used as indicators of putrefactive LAB were detected in one sample of the first
mash and 33 samples of secondary mashes out of 110, with 32 samples being sweet potato mash. On re-
searching pollution points in 4 distilleries, the mleP genes were detected in the transfer pumps and the
mixer of the primary mash and sweet potato. For all skochu mashes, the mleP genes detected were con-
firmed in their normal states concerning organic acid and alcohol concentrations. Therefore, L. fermentum
with the mleP genes does not affect fermentation when alcohol fermentation is normally performed by
yeast, but these distilleries are always at risk of putrefaction.
(citric acid), FLER®W (lactic acid

DBEEEF D A A (shochu mash), 7T VR

bacteria)

Key words J& & (putrefaction),
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RIE - &T
BEET D A &@@LLE@%@" Z> 7 I VBRI BE Limosilactobacillus Sfermentum DFE

LTWwWbEEZOLNTWS, BEEIZBWTIE
HHS DI X Y BEE D A AICBIT B AR
BEIZOWT, EIS WICk ) ERBRD
5 AHOABEFEEICG 2 5%
TwWwh, TNFTIZ

S 2,
W5,

Table1l Samples collected from points easy to pollute at four skochu dis-
tilleries where mleP genes were detected.
Sample Shochu . .
numll:))er distilleries Sampling location
il Exit of the duct at a triangular box for koji making
2 1st - 1 day mash, yeast and water
3 1st - 3 days mash
4 P 2nd - 1 day mash
5 2nd - 2 days mash
6 Mash transfer pump
7 Inside of the mash transfer hose
8 Exit of the duct at a triangular box for koji making
9 1st - 1 day mash @
10 1st - 1 day mash @
11 Mash transfer pump @
12 D Inside of the mash transfer hose
13 2nd - 3 days mash @
14 2nd - 3 days mash @
15 Mash transfer pump @
16 Mash transfer pump @
17 2nd - 1 day mash
18 Inside of the mash transfer hose
19 Screw of the mixer
20 0 Exit of the mixer
21 Air shooter for taking out koji
22 1st - 1 day mash
23 1st - 2 days mash
24 Air shooter for taking out kosi
2b 1st - 2 days mash
26 2nd - 2 days mash
27 C Mash transfer pump
28 Inside of the mash transfer hose
29 2nd - 9 days mash
30 Exit of the mixer

IZOWTHE SN
, BB ARICHERT L ILERE &

2 7)
, o =ma

FEE L2

TI— VRN E, Fva—RE s T UBEFEEIC
BILL, ®ILSINI27 TV BRIBRE & AR L 7-FRERIREE
iﬁﬁ%&ﬁ%ﬁ%ﬁ%é’t TN —ADI% IR
WZHAR, Fva—22y T BRI
Lt%ﬂf%ﬁ&#miﬁéut%ﬁ%ttmo

AL, BERZKD 7) BT L 437 LT\ 7z Lactica-
seibacillus paracasei (IH% % : Lactobacillus paracaser)
Dy LYBREIC L ZEERR VD T 2 F IV & B
NOEBIOVWTHRELLY, 72, ABEIER
EEZONLEEED AADEEDNFET 256055
B, JETE L 72BEE b A A D55 HE L 72 Limosilactoba-
cillus fermentum (IH%:% © Lactobacillus fermentum)
(LLF, L. fermentum) LT23 DI OWT, T2
I UBENE S ABREFKBHNEV—/AT, M7V
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il b A HADIFEIC 55%@" 50 I oREALIESLER W Limosilactobacillus fermentum DFET

ES Wb 3

1. &

IR A OBER B 18 B34 5 —K b A & 18 3k,
ZRLAHHRQEE (ETBEE, ZL2EH, VN4
B k1B 2Lz, REORITEIR, 13
% (A, B, C, D E F,. G HLIJ K L R
T, BEBE T NVI—VESTEIT) 720b B A
PREL, 4% (N, O, P, Q TEAT7T7ZHWT
HE AL, 13 (M) TrdArAORE, FL
HEAMTELRLY V7 2 AT T TR L7z, £72,
BEABREOEBERINETROLHICH D & &
nTws®, 22 CEENHLBEOEBRTEZH S
PIZT B0, BEED A A DD mleP BETFAMRH &
ni-BsESED S H 4 8EY (P, D, 0, C) IZ2nT,
2T TR AVT—KRBIUOZRD AADM, =AM
RES 7 VO, BEHAI7—-Ya2—%—, bAREH
RR Y TRER CEHER— ADOHNE, —KRDAAEHE
L-HEORAKRDOY V7Y v 7 %{To72 (Table 1)o

2. EEMIBRBOEREEERY mleP Bz FNDiEH
BEEABBEOERICE, s vB—AANYE
03%, 774>+ b7 A%E0001%, TZ7EaANFYI
K% 0.001% 700 L 72 MRS i AkEE #h % v 72, BERT
bHAROFENE, B 10 mL ICBEEf b A A% 01 mL
BiEL, 30CCT2URMEREE L. AUTZHN
7oRRHRECTIE, Bl CRIBSHICHARE LB IR o 71k,
30T T 24 M EBEE T o720 T/, HREIHA
ZiE, FARICAT 72BN TREBYRELITo 72
R#E% 134 RW L, Prepman Ultra Sample Preparation
Reagent (Thermo Fisher SCIENTIFIC) % F W\ T
DNA %l L7zo i L7z DNA & OsIZiX, Ta-
KaRa Taq HS Fast Detect (¥ 4 F/54 F#ka\&4h)
RUEEZELDEFE LTI A4 ~<—""(mleP F primer
5-CGC TAC CCA GTT ACC AAC CT-3, mleP R
primer 5-AAC TTG ACG TCG CTG TGG TA-3) #»
w7z, PCR&MBIE, 4T TH#, 66CTo# %1
FAZNVELT30H A4 7 VITo72, PCREWIZ, <
Ar7uaFy 7TEAKGEE (MultiNA, A EE
BUEFT), DNA-1000 ¥ v P& FHVWTHER L2, 238,
RIT 4 7Y bu— VI, BEREEDS A2 550
L7z L. fermentum LT23 7 53 L 72 DNA % f

ENT X B 5 5

AL, ¥4 X<¥—%—1213100 bp DNA Ladder (%
BTN FRAEA) BHER L7

3. BESHAHPOIBRERER, FHBEEORE

B b A AR OIBRERIE, TV F I T A%
0.001%, Y7 uaA~A¥T I F%0001% 700 L 72 MRS
#ih (Difco) Z AV TERKETFHIL . d5H0
bt BROELRLa2u0=——%FWL, MALDI-TOF
MS (MALDI Biotyper, Bruker Daltonics) Z& &
ExFE L.

4, HiBE, 7ILa-IL39R

T — v, BEE D A AE A (No2, AD-
VANTEC) TABL7zAWEMSH T VI —Vitids
(AL2®7ax4 b, Efetatkatt) cllEL
720 BHEERIZ, AW % 20BAML, 045 um X > 7
ST AN —THlEk BRERBEEIOTNTTT
(Prominence BB T ¥ A 7 &, HXN&ttBiEH
EFT) WX DIE Lz F/2, 7 VEE—KHY %
0.3% shn L7z MRS ¥ #iC, BiffERk % 5538 L 7o 5580
DEMEBRSWT 21TV, 7 T VBB 2R L 2.

B R

1. BEHAHH 5D mleP BiEFOKRE

BB b » A% SRR, WL 2EEIIOWT
mleP BIETFOREELHERLLIAH, —ROAHAL
S, FEEER KD A A2 AR OKBER =KD A
%4 1 KT mleP Bz Fosti Sz (Table 2, 3)o
2. MALDI-TOF MS (2 & 2 BB DOREITE & mleP &1x

FOIEHE

Bl b A A H 5 BB L 72 650 #% % MALDI-TOF
MS CTRSE L4 %, BT L@k L. paracasei H°
184 ¥k | D LD o720 L. fermentum 13 113 R TH )
Z0D ) H 100 DS mleP B FZ2HE LTz (Ta-
ble 4) o

3. HEEKO7 ICEEH

BEEHES L 25 458 L mleP B2 FAME Sz
o7z L. fermentum 18412 1%, EHirp D 7 = VEEAHS
BELTBY, 7 BREMEEIRDLN o7,
—7, BEEEES D 5558 L mleP BEF 2B
ENTz L. fermentum 189L7 1%, ¥EEWH O T VB

59



ELc EH AR - kA - R - RBE & T )
BB D A ADREEICE ST 5 7 = VEREILIEILERE Limosilactobacillus fermentum DFRE

Table 2 Detection of the mleP genes from skochu mashes.

S.}lthu. Material Stage of shochu Days of shochu mash (number of samples) mieP
distilleries mash genes
A Barley Secondary Before distillation (2) -
B Buckwheat Secondary 1 day(1), 3 days(1), 5 days(1), 7 days(1) -
Barley Secondary 9 days(1), 11 days(1), 13 days(1) -
Sweet potato ~ Secondary 2 day(1), 4 days(1), 6 days(1), 8 days(1) =
c Rice Primary 5 days(1) -
Sweet potato  Secondary 8 days (1) +
Sweet potato  Secondary Before distillation (1) -
D Rice Primary 2 days(1), 3 days (1), 4 days(1), 5 days(1), 6 days(1) -
Sweet potato  Secondary 3 days(2), 4 days(1), 5 days(1), 6 days(1), +
Before distillation (1)
Sweet potato  Secondary 7 days(1) -
E Barley Primary 4 days(1) -
Barley Secondary 4 days(1) =
F Rice Primary 3days (1) =
Sweet potato  Secondary 3 days(1), 9 days(1) N
G Sweet potato  Secondary 2 days(1), 4 days(1), 6 days(1), 10 days(1), 12 days(1) -
H Sweet potato  Secondary Before distillation (2) =
Sweet potato ~ Secondary Before distillation (4) +
I Rice Primary 3 days(1), 4 days(1), 5 days(1) =
Sweet potato  Secondary 2 days(1), 5 days(1) +
Sweet potato  Secondary 6 days(1), 7 days(1), 8 days(1) N
J Sweet potato  Secondary 10 days(2) +
Rice Secondary 4 days(1) +
Barley Secondary 6 days(2) =
K Sweet potato  Secondary 3 days (1), 8 days(1) =
L Rice Primary 1 day (1), 2 days(1), 3 days(1), 5 days(1) -
Sweet potato  Secondary 1 day(1), 2 days(1), 3 days(1), 4 days(1), 5 days(1), —
7 days(1)
M Sweet potato  Secondary 2 days(1), 3 days(1), 4 days(1), 5 days(1), 6 days(1), -
7 days(1)
R Barley Secondary 5 days (1), 7 days(1), 9 days(1), 12 days(1) =
+ ! positive, — ' negative ,
Table 3 Detection of the mleP genes from skochu mashes sampled with swabs.
S.ho'cku' Material Stage of shochu Days of shochu mash (number of samples) ol
distilleries mash genes
M Sweet potato  Secondary 2 days(1), 3 days(1), 4 days(1), 5 days(1), 6 days(1), -
7 days(1)
N Rice Primary 5 days (1) =
Sweet potato  Secondary 2 days(1) +
Sweet potato  Secondary 8 days(1) -
0 Sweet potato  Secondary 1 day(2), 2 days(1), 3 days(1), 4 days(1), 5 days (1), +
6 days(1), 7 days(1)
P Rice Primary 3 days(1) +
Sweet potato  Secondary 1 day(1), 2 days(1), 3 days(1), 4 days(1), 5 days(1), +
6 days(1), 7 days (1), 8 days(1)
Q Rice Primary 6 days(1) -
Sweet potato  Secondary 1 day (1), 2 days(1), 3 days(1), 9 days(1) =
+ ! positive, — ' negative
[ % (2022)
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Table 4 Identification of isolates from skochu distill-
eries. 650 strains isolated from 110 mashes
were identified by MALDI-TOF MS.

Species Number of strains
Lacticasetbacillus paracase: 184
Lactiplantibacillus plantarum 175
Limostlactobacillus fermentum 113

(100)*
Levilactobacillus brevis 88
Lactobacillus satsumensis 31
Lactobacillus habinensis 16
Lactobacillus parabuchneri 10
Lactobacillus perolens 7
Lactobacillus nagelii 7
Leuconostoc mesenteroides 7
Lactobacillus hilgardii 5
Lactobacillus buchneri 4
Lactobacillus corniformis 2
Lactobacillus paraplantarum 1

% Number of mleP genes-positive

EECTEILL, BEEEx AR L7z (Fig 1)o mleP #fx
T ENTAD FEERRIC O W TR RIRD 7 = VR
BALEDFERR E N Tzo

4. BELH>HOEHER, 73—y
mleP BEEF MM S NBEE b 5 AO0HFE Rz
Table 51ZRT o WTFNOBEZDL AHG 7 T VR
u%ﬁt FERR OUBEER OB S Rohd, 7a—
S TAICERINTEY), BFEIRONZro
7Zo

5. FBREROHAE
ABREOEBRRLZHS 22T 5729, mleP &%
Fhm s ®HERO ) L 48ES (P, D, O,
C) 1Z2onT, ATTERAVWT—RBLUZKRD A
Oft, ZAMoERY 7 MO, BEEALT - a—
7 —, b HREER Y TRER PR —ZAOWHE, —K
bAHHREEDREBDOY VT VT RIT, mleP &
EFHRIE TS 4 < —%HW72PCR #4772 (Fig. 2),
ZORER, PEERIIBVTIE, ZAWMOXERS 7 b
W (Fig 2 (a), Lane 2), @ﬂc‘:ﬁa&ﬂ(ﬁ‘)\’) 7z
—WAttARE D% (Fig 2 (a), Lane 3), ¥ A AHik
R 7HRME (Fig 2 (a), Lane 7) &F—2ADOWH
(Fig. 2 (a), Lane 8) 75t mleP Bz F 3B I
arolehs, —kbAA3HHE (Fig 2 (a), Lane 4),

Table 5 Components of skocku mashes for which mleP genes were positive.

S.ho.chu. Matetial Days of SH Ethanol Citric acid Malic acid Lactic acid Acetic acid LaB Vli)lllz

distilleries mash (vol%) (mg/L)  (mg/L) (mg/L) (mg/L) (CFU/mL)

C Sweet potato 2nd-8 days 4.2 17.7 1700 530 270 370 <30

D Sweet potato @ 2nd-3 days 4.0 13.0 2700 1100 96 310 38E+04

Sweet potato @ 2nd-3 days 4.0 13.2 2800 1100 180 280 2.8E+ 04

Sweet potato 2nd-5 days 4.1 139 2700 1100 210 360 5.2E +03

Sweet potato 2nd-6 days 4.1 13.9 2700 1000 170 350 2.7E+03

Sweet potato Before 41 124 3100 1100 370 250 5.8E +04
distillation

Sweet potato 2nd-4 days 4.0 14.2 3200 1100 410 290 21E+04

H Sweet potato @ Before 43 155 2100 630 330 400 3.0E+02
distillation

Sweet potato @ Before 43 15.8 3100 280 310 400 1.7E+03
distillation

Sweet potato @ Before 44 15.7 3200 260 230 420 7.0E +02
distillation

Sweet potato @ Before 4.3 16.2 2900 290 320 450 4.0E+02
distillation

I Sweet potato 2nd-2 days 4.0 13.8 2600 1200 220 140 6.3E + 05

Sweet potato 2nd-5 days 4.3 16.0 2800 1200 290 300 2.0E+04

J Sweet potato @ 2nd-10 days 4.1 139 3100 590 280 190 40E +02

Sweet potato @ 2nd-10 days 4.1 14.1 3300 630 290 230 40E + 02

rice 2nd-4 days 41 16.3 2500 300 270 240 20E+02

E1TEk F 5 5
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Fig. 1 Chromatograms of organic acid analysis after cultivation in MRS medium with

0.3% citric acid monohydrate.

(a) L. fermentum 184L2 which mleP genes were not detected.
(b) L. fermentum 189L7 which mleP genes were detected.
(Acetic acid was included in MRS broth as sodium acetate.)

“%kbAA1HE (Fig 2 (a), Lane 5), KU2H
B (Fig. 2 (a), Lane 6) 2*5 mleP #fzTF 2% H &
Nz DEEZICBVWTREZAMOXRERS 7 MO
(Fig. 2 (b), Lane 2), # v 7 DELZL—RIH A1
HH2## (Fig. 2 (b), Lane 3, Lane 4), % » &
xRy 7O, @ (Fig. 2 (b), Lane 5, Lane 10),

%A — 20OWHE (Fig. 2 (b), Lane 6) 2» 5 i
mleP B TFIIMEB SN Do, ¥V 7 DRRS
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“kbAA3HE 238 (Fig. 2 (b), Lane 7, Lane
8), bAAEMEKRYT® (Fig. 2 (b), Lane 9) 206
mleP EZ T EN/ze OBEEHICTBVTIE, b
» Kk s— AOWHE (Fig 2 (c), Lane 3), —Kd
HHRERLIBELZRETHIRMOARA S ) 2 — &
(Fig. 2 (c), Lane 4), H#AL7 - 2—4— (Fig
2 (c), Lane 6), —%k b »A1HH Fig 2 (c),

Lane 7), 2H B (Fig. 2 (¢), Lane 8) 75 i3 mleP
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Fig.2 Microchip electrophoresis of PCR products with the primers mleP F and mleP R.

ENTHE E S

kb fermentim LT22

(a) Shochu distillery "P"
Lanes from left
Lane 1 Ladder Marker (100 bp DNA
Ladder)
Lane 2 sample 1, Lane 3 sample 2,
Lane 4 sample 3, Lane 5 sample 4,
Lane 6 sample 5, Lane 7 sample 6,
Lane 8 sample 7, Lane 9 positive
control, Lane 10 negative control

%.
E
i
b=
2
g

(¢) Shochu distillery "O"
Lanes from left
Lane 1 Ladder Marker (100 bp DNA
Ladder)
Lane 2 sample 17, Lane 3 sample 18,
Lane 4 sample 19, Lane 5 sample 20,
Lane 6 sample 21, Lane 7 sample 22,

Lane 8 sample 23, Lane 9 positive control,

Lane 10 negative control

=

TIHE: L srmentum LT22

(b) Shochu distillery "D
Lanes from left

Lane 1 Ladder Marker (100 bp DNA
Ladder)

Lane 2 sample 8, Lane 3 sample 9,
Lane 4 sample 10, Lane 5 sample 11,
Lane 6 sample 12, Lane 7 sample 13,
Lane 8 sample 14, Lane 9 sample 15,
Lane 10 sample16, Lane 11 positive
control, Lane 12 negative control

LI1HE L Srmentur LTZS

AR weter

HoNa1 290

£

153,

¥ g seee

(&) Shochu distillery "C"
Lanes from left
Lane 1 Ladder Marker (100 bp DNA
Ladder)
Lane 2 sample 24, Lane 3 sample 25,
Lane 4 sample 26, Lane 5 sample 27,
Lane 6 sample 28, Lane 7 sample 29,
Lane 8 sample 30, Lane 9 positive control,
Lane 10 negative control
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BIETFEIREIN 22720, —RkbdDAA1HH
(Fig. 2 (¢), Lane 2), —RbAALELLHEDR
oM O (Fig. 2 (¢), Lane 5) %5 mleP #IxT
PR ENze CREB BT, HBHZT -
2—%— (Fig. 2 (d), Lane 2), —kb A% 2HH
(Fig. 2 (d), Lane 3), & » »#izkd — 2 OWNHEH
(Fig. 2 (d), Lane 6), ZEAWO_KRLHAHA9IHH
(Fig. 2 (d), Lane 7) #*51% mleP #fzFidii s
ol ZkbAAH2HE (Fig 2 (d), Lane 4),
b A AEER YT (Fig 2 (d), Lane 5), —&kb A
HRLELI-BEORAKOMO (Fig 2 (d),
8) 25 mleP Bz T S iz,

Z =

®2ix, FIHROUCBOTRERBERD 2405
S L7 EE LIRS L. fermentum LT23 D7)
— A&7 T EBRORBREIC L 2 HEEOR IO
THE L. 40, BEFENDOREE L AAKIZONT,
7 LV FRELY SAMIZBES-§ % mleP BIZFH#H 7T A
<=2 BT EEILERE L. fermentum O % 3
Alzb A, BEE kD A A 33 5B T mleP #EIEZT
PRSI, 2095 2 EHIFRESAATHo
720 FREEOZKD AATRZRERZHV 2 HED
HEDPLZ WD, —RSHHD T T UBROFHEIK
%(&U,@@ﬁﬁ%méé&Lmﬁ&E#ﬁ<&%o
ZORER, 7T UVBREFCREERAREIAT LT
WBRBICRBEEZON, 7, BT P0r L
VERELY IALBERER BT A LHEEINS D ) —DODE
JEBRIZT CitT BEF 774 3 — 2w TidRE S
o7z,

BESICBAREMVMELEB LA, b
A HOEEIAFEHT 8% K7 (Fig 2 (b), Lane
9, Fig. 2 (d), Lane 5), —kdAALZELIHED
B A& ¥ (Fig. 2 (¢), Lane 5, Fig. 2 (d), Lane 8)
T mleP B F M S rzo EBRIC mleP BEFH°
B S N-EFTTiE, KGPBREFEL, BEARICLS
ELEOBENDSR SN, mleP BZT2AEL, 7T
CVEREEALT B L. fermentum %, MEE OHLLERET
7L UERIBENMKT L2 E Ry FR— RO AALHE
L7-HEBOREGHTHIEL, BE Kb AAICHELA
INBLEZOND, —FH, —KbLAHAIS AL HHE
— mleP EEFHME SN PEEF BT, %
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Bomsh, 2095 R2BRIFEREFIAATD
5720 mleP BET A & N7 BEE#ERICBWT
BRI ERE LA, BAHARBERY TR—K
DAHAEELIHEDOREH T mleP BIZF AR &
N7z. mleP BIZFHPHHE S N-BkIZ 7 = VR
WAFERR S, b0 s VB2 TCRILLEER Y
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