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Development of GABA-enriched Non-centrifugal Brown Sugar
“Kokuto” by Lactic Acid Fermentation
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y-Aminobutyric acid (GABA)-enriched non-centrifugal brown sugar, “Kokuto”, was developed by lactic
acid fermentation method. Lactobacillus brevis NBRC 3345 was inoculated into sugar cane juice
containing added sodium glutamate and yeast extract and cultured at 30C. Addition of the yeast
extract was necessary for GABA production by L. brevis NBRC 3345 from sugar cane juice. Sodium
glutamate and yeast extract were added to the sugar cane juice to a concentration of 0.2% each.
GABA-enriched Kokuto containing 275mg GABA per 100g Kokuto was made successfully from the juice
fermented for 24h. Solid Kokuto could not be produced from juice fermented for 30h. However, it was
possible to produce solid Kokuto containing 302mg GABA per 100 g Kokuto, when fresh juice and
fermented juice were mixed in a ratio of 1 :4.

(Received Apr. 3, 2017 ; Accepted Jul. 19, 2017)
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Table 1 Comparison of GABA production by Lactobacillus brevis in different media
CJ CJ+MSG CJ+MSG+YE
Strain Growth Glu GABA Growth Glu GABA Growth Glu GABA
NBRC 3345 27 1.2 6.5 3.0 712 6.5 3.7 13.1 52.8
NBRC 3960 1.9 14 6.3 1.8 73.6 6.5 31 74.0 9.7
NBRC 12005 2.1 1.1 6.1 2.5 59.4 8.1 2.4 77.1 7.3
NBRC 12520 3.3 0.9 6.2 2.4 69.4 85 35 67.7 135
NBRC 13109 3.6 0.9 6.2 3.8 68.9 6.1 4.1 75.8 6.8
NBRC 13110 1.9 1.0 6.0 2.2 74.6 6.1 2.2 74.9 6.8
Control - 0.6 5.9 - 778 6.7 - 79.5 6.8

01% of MSG (and YE)

were added to CJ medium and incubated at 30C for 48hr.

Growth (x10° cfu/100mé¢), Glu: Glutamic acid, GABA : y-aminobutyric acid (mg/100m¢)
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Fig.1 Effect of culture temperature on GABA

production by Lactobacillus brevis NBRC 3345

Sugar cane juice containing 0.1% MSG and YE was used as
the culture medium.

Growth was indicated by absorbance at 660nm.
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Fig.2 Effect of MSG concentration on GABA

production by Lactobacillus brevis NBRC 3345

Sugar cane juice containing 0.5% YE was used as the
culture medium.

The cultures were incubated at 30 C.

Growth was indicated by absorbance at 660nm.

MSG content (& :0.05%, & :0.1%, @ :0.2%, O : 0.5%,
W:1.0%)

HFERIER (FVF I VR 1 moldBmc LTEsN S
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R FRASIE R ClTIT100%3E 12 5 7225, 0.5%FIN Tl
84%, 1.0%7INTIZ49% LK< 7 o 72 i &I6RE T
DGABAEEREIZ, 0.5%IMNTIS5%, 1.0%Tid73%
FCTLALRY, RRBORELZET LI L ORZFN
Tl WwEEZ b7,

KICYERIMIEEES DWW THE L7z dINIEEE%0. 05
~1.0%k L7 2%, YEOBINZE - THEDEET S
BL, WINEEEE0. 2% DL b Tl R 384815 ] TGABAZE
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Fig. 3 Effect of YE concentration on GABA production
by Lactobacillus brevis NBRC 3345

72 96

Sugar cane juice containing 0.1% of MSG was used as the
culture medium.

Cultures were incubated at 30 C.

Growth was indicated by absorbance at 660nm.

YE content (& :0.05%, & :01%, @ : 02%, O : 05%,

W 10%)
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Table 2 Characteristics of GABA-enriched Kokuto

GABA-enriched Kokuto (mean=SE, n= 8) Kokuto*

Culture time (hr) 24 30 30 -
Fresh juice added after fermentation” not added not added added -
GABA (mg/100gDW) 274754 419.3+114 301.6+8.1 15.7+1.0
Glutamic acid (mg/100gDW) 2770+ 8.8 79.0+9.3 71.3+42 29.7x23
Sucroce (g/100gDW) 93.0+0.5 91.3+0.7 91.0%+0.3 84425
Reducing sugar (g/100gDW) 0.18+0.01 0.27+0.01 0.40=0.01 0.70 = 0.06
Lactic acid (mg/100gDW) 955.2+13.6 1244.8 =455 870.9 = 30.6 264.9 =50.3
Color L* 35.7x1.0 324+04 37.2+0.7 27.3+0.6

a* 82%0.7 8.7x0.1 6.3+0.5 4.2+0.7

b* 170+15 12.4+0.6 17.3+0.6 3.6+1.0

a*/b* 0.49+0.02 0.71=0.04 0.38£0.05 147+0.18
Color value (ICUSMA 10A3) 144%0.2 184+0.9 16.0+0.8 12.7+09
Hardness ++ not solidify + ++

XRepresentative means of commercial Kokuto”
YFresh juice and fermented juice were mixed in a ratio of 1:4.
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Effect of Apple Vinegar Containing Yuzu Juice on Psychological Stress
and Blood Flow in Young Women

MUSOU-YAHADA Ayumi*'®, YAMAMOTO Kumi*), ORITA Ayane*’, FUNAKOSHI Atsuko*?
DOI Masanobu®!, YAMATO Takako® and OHTA Hideaki*"**

* 1  Department of Nutritional Sciences, Nakamura Gakuen University, 5—7—1 Befu, Johnan-ku, Fukuoka 814—0198
% 2 Department of Food and Nutrition, Nakamura Gakuen Junior College,
5-7-1 Befu, Johnan-ku, Fukuoka 814-0198
* 3 Graduate School of Health and Nutrition Sciences, Nakamura Gakuen University,
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The effect of the intake of apple vinegar containing yuzu juice on psychological stress was
investigated in healthy young women. The subjects used in this study were 16 healthy female
university students (22 = 1 years old), who ingested 100 mé of the apple vinegar drink twice a day
(before breakfast and before supper) for 3 weeks. Next, the changes in the mental stress indices of
the group that consumed the drink were compared to those of the control group. In the test, the
subjects ingested 100 m¢ of the test beverage. 30 minutes after the ingestion, they were subjected to a
stressor, which was a simple mental task. After this, they were given a 60-min rest. Blood flow and
heart rate variability measurements, electroencephalography, and a visual analog scale (VAS) were
used to determine the mental stress indices. The blood flow, parasympathetic nerve activity index, and
alpha/beta ratio in the group that consumed the drink were significantly higher than those in the
control group. There was a correlation between blood flow and alpha waves. From these results, the
apple vinegar drink was shown to have a psychological stress-reducing effect.

(Received Mar. 30, 2017 ; Accepted Oct. 2, 2017)
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Table 1 Composition of the test sample (per 100m¢)
Components Amount
Energy (kcal) 33.2
Protein (mg) 80
Lipid (mg) 0
Carbohydrate (g) 8.2
Sodium (mg) 3.2
Acetic acid (mg) 213
Citric acid (mg) 111
Malic acid (mg) 12
Acidity (%) 0.48
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O : Control (distilled water), @ : Test (apple vinegar)
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Table 2 Changes in the VAS scores

Ingested Sample Before 30 min Just after 30 min 60 min
intake after intake stressor after stressor after stressor

Relaxed Control 0 3.73+4.04 —15.73+4.19 —1.80+4.98 1.13+4.92
(mm) (distilled water)

Test 0 2.38 £2.65 —10.94+4.02 0.63+3.13 —144+t411

(apple vinegar)
Fatigue Control 0 9.06 £5.29 2319+5.19* 16.75£6.52 15.38 £7.65
(mm) (distilled water)

Test 0 444+3.29 26.56 £5.90* 10.69 +£4.75 16.50 + 4.68

(apple vinegar)
Feeling Control 0 —-2.38*344 -956=4.73 —-381=4.07 -1.19*361
(mm) (distilled water)

Test 0 —0.63+353 —8.88+2.90 —056+279 —350£451

(apple vinegar)

Change level = SE (n=16)
*Significant vs. before intake
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Table 3 Correlation coefficients for each of the measurements

Blood VAS
LF/HF HF awave Bwave a/B
flow Relaxed Fatigue Feeling
Blood flow 1 0.046 0.182 0.224* —0.149 0.283* —0.083 —0.044 0.076
LEF/HF 1 —0.241* 0.152 0.095 0.112 -0.139 0.097 0.022
HF 1 0.145 0.002 0.123 0.134 0.031 0.128
awave 1 0.224* 0.834** —0.056 —0.036 0.150
Bwave 1 —0.316** 0.220* —0.051 0.257*
a/B 1 —0.186 —0.005 0.027
Relaxed 1 —0531** 0.391**
Fatigue 1 —0.536**
Feeling 1

*p<0.05, **p<0.01
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Viscosity Properties of the New Breed Yam ‘Kitanebart’

NAKAZAWA Yozo*'®, HIRAI Goh*?, TABERI Katsuhiro*’,
TORIGOSHI Masataka™, YAMAZAKI Masao*' and SATO Hiroaki™

% 1  Department of Food and Cosmetic Science, Faculty of Bioindustry, Tokyo University of Agriculture,
196 Yasaka, Abashiri, Hokkaido 099-2493
* 2 Tokachi Agricultural Experiment Station, Hokkaido Research Organization,
082-0081
* 3 Ornamental Plants and Vegetables Research Center, Hokkaido Research Organization,
735 Higashi-takikawa, Takikawa, Hokkaido 073-002

9-2 Shinsei-minami, Memuro, Kawanishi, Hokkaido

This study aimed at elucidating the viscous properties of ‘Kitanebari’ by comparing its tororo with
that of Nagaimo and Ichoimo. Of the three varieties of yam, Nagaimo had the highest water content
in its lower part, followed by ‘Kitanebari’ and Ichoimo. After the yams were grated into tororo, an
equal weight of water was added to prepare hydrated tororo, which was then measured for viscosity
at 25°C. The hydrated tororo of Ichoimo had the highest viscosity, followed by that of ‘Kitanebari’ and
Nagaimo. The above results indicate that the viscosity of tororo is proportionate to the solid content
of the yam. Therefore, a hydrated tororo with a solid content of 10% was prepared for each yam
variety, and its viscosity was measured at 25C. The resulting viscosities were 5,880 mPa-s for
‘Kitanebari’, 1,750 mPa-s for Nagaimo, and 1,450 mPa‘s for Ichoimo. Furthermore, at both low (5C)
and high (50C) temperatures, the hydrated tororo of ‘Kitanebari’ with 10% solid content consistently
exhibited a high viscosity of 6,100 mPa-s and 5,500 mP, respectively. These findings demonstrate a
characteristically high viscosity of this newly developed ¢Kitanebari’ cultivar unlike that of any
conventional yam varieties, thus increasing expectations pertaining to new applications and leading to
an increase in demand.

(Received Mar. 27, 2017 ; Accepted Aug. 30, 2017)

Key words . Yam, Viscosity property, ‘Kitanebari’, Nagaimo, Ichoimo
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Effects of Oxygen Concentrations on the Occurrence of Internal Blue Discoloration
in Japanese Radish (Raphanus sativus) Roots During Storage

NAGATA Masayasu®'®, TAKESHITA Eishin*>, OHTA Kazuhiro™
KITAZAWA Hiroaki*', NAKAMURA Nobutaka*' and TERANISHI Katsunori*4

%k 1 NARO Food Research Institute, 2—1—12 Kannondai, Tsukuba, Ibaraki 305-8642
* 2 Sand Dune Agricultural Research Center, Agricultural Experiment Station, Ishikawa Agriculture
and Forestry Research Center, 1 5—2 Uchihisumi, Kahoku, Ishikawa 929-1126
* 3 Miura Peninsula Region Olffice of Kanagawa Agricultural Technology Center,
3002 Shimomiyata, Hatsuse-cho, Miura, Kanagawa 238-0111
% 4 Graduate School of Bioresources, Mie University, 1577 Kurimamachiya-cho, Tsu, Mie 514-8507

The internal blue discoloration observed in Japanese radish (Raphanus sativus L.) roots is a
physiological disorder that occurs several days after harvest. The incidence of this phenomenon has
been shown to be temperature- and cultivar-dependent. In this study, we stored the susceptible
cultivar ‘Fukuhomare’ under different packaging conditions, and investigated the relationship between
gas concentrations and the occurrence of internal disorders, focusing on internal blue discoloration. At
an ambient temperature of 20C with 21% oxygen, blue discoloration was observed after an
approximate 5-day storage period. Under 7% oxygen, blue discoloration appeared after approximately 8
days of storage. It appears that by lowering oxygen concentrations, the occurrence of internal
disorders, mainly internal discoloration, could be delayed. These results suggest that atmospheric
oxygen concentrations affect the occurrence of blue pigmentation in radishes. In addition, low oxygen
concentrations as a result of appropriate packaging are found to be effective in preventing the
occurrence of internal blue discoloration in the Japanese radish.

(Received Jun. 29, 2017 ; Accepted Sep. 28, 2017)

Key words . Japanese radish, internal blue discoloration, storage, packaging, oxygen concentration
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F7zBER— v (ES 4m), JKWARYY (B 2cm), R
)V hEER, AUy P EIZFA2VEENT, TEH2»5HM0
LED)G % R4t L 7=,

(B) : IEH A TIEEMRITERERT 25 (L), HLEEDS
42 Y TSGRV IS TREB R TS (T),
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A HRREIE L RFEWRIE 239

5 LV IE F A7 uau~<x b7 9 7:.GC14B
(Shimadzu), # J & i 7 Vv 3 5 (60/80mesh) 7
52 (SUS 1.5m X 3mm, Y—TIVH A T R), Fx
)7 A A He 40mé/min, #i#: @ FIDTHE L 72,

RRERBLUVEE

1. BEEEENMBEEREETTOAE

Controlix, 20CHF#E 5 H£1Z, T XTOMMKICE B
BRI X BNERDEFRD STz, LI L TR L7z
LA, HEREDPMER SN, PE3OFIZ, 5 HEIC
SARDEEREL Y, 7 HERIC 2 BARICT A 2958 4E
L 72, PE30ST I, S5 H&Z 1M 7THHICIME
&, 8 HIAIZ 2 MRATEEREL 2D, 9 HIRIZ 1 fifkaHs
FTAY &L HITHE L PES0STIZ, 8 H#EIZ 3tk
PHLE, 9 BRI T BRI EFELEL 20, 1HE9%8
% L7z OPPWMPTIZ, 5 H&IC1HEMAFELLE, 8
HZIZ 2 BAASEZE, 9 HEIZ 2RI TAD & o7z,
AL ELNEEERX, FLETH 7225 Ml
B HBI2OoNT, HERELBEVFRIRFIZE NS
bR, TAVNRELTWELDOBH SN, HEKRE
LB, BETLIHNSTA 2 RETHY, HLEY
FICRELTnE I &R, FEENPBELZF A3 %
Ik LC, 1 HREIRET 5 & HFOOMHBEERNIC
BELTWDEZEDNS, ZORBRTHRELTWALELEIL,
HFERDRS SICHT LD DEHEEL TS, 72, )
Wi TR L 4-OHGBOH AT & 5 Z &%, HIWrIC &
LEEREMEE SN THEL D D, €O—HT, T
A DOREIIOVTIE, KoHEELRE, L) Hlo
WHMWERICL 2D DEEZOND,
LROFINCEFEIEDNS 2 5NMEEDEA T TOAK
&, HuHBX EOMBRE Ty FLZODK 2 TH
%o Control®d X H IZBRMEDEH WL TIIHEEENSR
LR T ol WEOFEMME UPEREMTYH, ik
AUEX LD HEHAX CREEIIH SR, E5ICPE
FEM OEHRDHE 1T ENERREE O Z A Al S vz,
2. GRABRXOH REE ERNIBEEORBE
FBUERRX I, WEBREED AT 5 F Tl g
Bt L7225, ZRo BN ZAHMKIE, s Hik e
FIZFABORECHER L (F— 1), {aiilRX
TiX, W5 HEORET, T TIIFRESBNO T R
JEPEHIEL TWDLHDEEZ SN, 2T, %k
BRIX GBS 9, B 5 H O RERIX O R bk &
BEBLUOMFEREZ 7Oy P LAOXFN 3B XU 4
Thb, BILKFZIEEIX, ControlTIZIT0%IZEL,
PE30F,PE30S3} & O'PES0STid 7 ~ 8 %42/, OPPwMP
TII18% Td - 720 MEFMEE L, Control TH21%, PE
30FT13%, PE30ST 7 %3 & U'PES0ST id 5 %42 I,
OPPWMPTI3# 7% T - 72 Controld & 'PE30F T
i, ZEBALRFEEBREOEEN20~21% L %2 57278, PE
30S# X U'PES0STIE, —W bk FE L BRFE DO EEH14%

10

|
a

fEEIEE T COWM (H)
o~

PE30F PE30S PE50S OPPwMP

2 AR L HEESNIRERE T TOHBROBKR
Control : HEHM UK, PE3OF : ) zF L~ (EX003mm) 37
AAREDEX, PE3S: FYLFL ¥ (EX0.03mm) #HLEX, PE
50S: AR =F L (EX005mm) % @EX, OPPwMP : fE i
Ry 7o¥ Ly (E5004mm) FMIFLT 4 VA BBEEX, Rk
55, TukeyDZ EILIKT 5 %4 Ho

Control

25

a

—_

o

PE3OF PE30S PE50S OPPwMP
W RERIX

3 WEEBRIX & EBIE A 5 5 HR D WHEN " HRILkFE
i:35°3

Control

ABRIX AR, K2 & Co

25

20

15 b

a a a
5 ’_I_‘
0
PE30OF PE30S PE50S OPPwMP
WEGRERIX

4 WIEGERIX & IEBAE A 5 5 H R O WHENIR R
ABRX AL, M2 &R L,

MRFWREE (%)

Control
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L% o72e —F, OPPWMPIZIZ WAL ji 3 A5%018%% F% 10
BEEET 2L L HICMEIN T %ERL, WHEOEFNE = o
BWAEEEL B olz TNHRNOT ZREDE N, PE =z 8 "
DIRFEIH LT RALRE QBB E 2 LR, =
OPPWMPTI, ML “MALRFE D A B @YD A =6 e
NEWRDEER SR, v oo .
K, WEREEDSRAET COHKE, W5 HROR H y == 02124x + 91287
FIEE OWIKE 7Ty MLk S A, BEREME, 5 , R = 09234
128, WERBSESRE T To HEDE L % 203D 5 Z
7 (M5), FataFEoLRomYKiss, 4-0HGB 0
EHEMBILKFEA LT LT HNVE F V¥ — P OREZ UG 0 5 10 15 20 25

WCEBLDEEZLN, TORIEA, HARNOEEILH R
FLRAEDHRICHETLHRTH D Z &3 HEE I N7
PHEL727 4 a L, #FHho, K, #5058
o, BHE, KL, #5% LOWREBIIELT S0
@%kbf,ﬁé@xbvz&M~&5k%x%néo
$72, BRBPOMBHEII, E%WV%H%EM%*?E&
OFEBIZDRBEEZON, 2EoT, EEFAR
¢®Mf%§%ﬁTé%é_kkib,ﬁxfwﬂi%
BT LI ENTELDER, ZOXI)LBEBICEILID
LiEgisng (M6)”", — kT, NFEEDREALEET
DOHEE, Bk 5 HERO AL IR 1T IR Bk
IR NG h o7,

T/, TF L VBEIIOVWTIE, 3EAED0ppm,
BWHOTH0.1ppmh FT, &I, WHREE
DOFEAELOMBIIR N o7z (T— 8.

INET, ¥M4 i, BEEINL72012, IFE
T 5LEWNHBP e nwEEZZONTE R, ¥4V
i, RVTZFL U744V 2@ELREICE) LBhzBilk
LCOoTCIHET UL, 2~32FImMagERIRET
HrHrEENTERLY, Z2O—FT, MERICHFLED

1%

EQT )
X5 MrEbaaD 5 5 HRDOWRRNIRFIRE & HAESEN
R EIE A F C HHO IR

BETDHr—APHMONE L)oo/l ildoT,

A EASL R OF AR H L L bIZ, HEIEICRDY
W WRTEDOBE R 7 &, HARD RIS 72 2 H%E
Vo TBIZHAEFA T BEDH L, TWHERKY %
&, T, FEED) A7 MR &2
AT L7220, BUE, BEREICHW SN S M
AT, HRHEE2 2 CLEE LY, ATl 2T
W EDEMRH B L END, SRICIANT T, HEED
JFRPEZ S 723, B EEEE D OMEOF KIS
X, —EDEHAVBPNPLIDEEZONDL, ZD728

RBP4 3 v 2 RE S5 720121%, L
HEZPOMREZERTIELZEPEETH LD, TH
A e WA IEIRE 2 H8 L AT % 2 L IdN
WThHbH, G, Pz E LT, KBRS
¥4 a2 HFEIESENIRREE DR RBIEICER R 2 & AUR
SNbE LI, ZRILRFERER, 542 bHAER

OH

+ H20:

4-hydroxyglucobrassicin

X6 HomEREYYE (4-hydroxyglucobrassicin) #2°6% 4 a2~

REALES
HRE Dt FRAVER T % HE A

74 aroFENMEIR, 4-hydroxyglucobrassicin& WEEILAFZEZILE L LTAVFF T F—EORBIC X VBRSNS,

ZFOBBETAINY VBERHET S,
(3774 520162, 2016b% ti%)
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BEIRERLMEIRET 5 2 LML Twiz, K
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B OWTIREF L7z, 20C, 21%MBHEDEMTIX, 5
HREECTHEREE o720 7T WBHEOKMNTIE, HEIE
34 8 HOMF T34 Lze BEICHEREIS L 5 NETREE
DFETL, BERENTFTRLICONTEL o7, TN
O OMERIE, WEEMR OMREDS, ¥4 3 FEED
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UL THRFRELZERTIELIEICLY, ¥4
I VEFERERIHITE S Z EIRENT,

B AR, RESHREREMFONZEBI R T %
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Bactericidal Effect of Rinsing with New Types
of Electrolyzed Water on Fresh-cut Vegetables

IZUMI Hidemi**

*  Faculty of Biology-Oriented Science and Technology, Kindai University,
930 Nishimitani, Kinokawa, Wakayama 649-6493

1. ERKOREHE

BRI, EERCHEREZESSHTHILITLD
BONDRKEWT, KEEHER AER) 25635
R A, KRR OZMR TR E
ENTWD, T320024E12, 0.2%LLF o &K% ER
LTS N A pH2. 7L TH RN #20~60ppm % &
LIRBIEEMRKE, 2~ 6 %O BAO0W L THE
51 % pH5. 0~6.5TAH #3E F10~30ppm % & T fk B2 7%
BIRKAS, EMRIN E L TR SNz, HivT20124E
2, KAEFEBAKOBEIEEDOYWIEIZL D, 0.2%LF
DOEFEKOELRTHIZE VRSN SpH2. 7T~5. 0D F %)
W#10~60ppm % & TrEgERPEBMKAS, BN SNz,
RSV 2 B O UE b 0 S, (iR B MK O B
PR (AR EAEBORET) oBinE: FahksE
IREEHIPE (10~80ppm) DEHEBITbIiz, ZOKE,
pH6.5LLF O F RTOMHIRDERAKAS, A OFHF
ELTCHHTESAZEER ST

¥/, EHKOBRSHCE Y ER SR, pH7.5M L
THMEE 2 ZLEMAREAKD, KEEEBEF MY LA
BWEFFLE AL SN, EMICHEHTELZERKTH S,
BlioL s, AOEH#HEGHETLEMKELT, Th
O URFRIEEMK, S9RRIEEMK, MIRIEEKDS L O
fRRHARD 4 FFHOARFEEITTR SN, ERHOEEK
WICHHTRETH 5. B, hOEMRKOBEILIED
FEMIE, SEHYOHACCPHEME (17) ICH#E LW T,
ZH I N7,

2. By PHEFEAOFIR
WHRp D7y FEETHIBNT, b PR Il

HAEINTELREAIREEFZR T )T ATHD, £
ORWIERL, EMAKEFELT, AREREBICTZELD
SEUAEMREMTHLL FOF T T TV ANVDOMREILS
ZHhs" LaL, REDEEED L7201, AREE
TSR %2 200ppmPl LICED B E, By PEEOKER S
DWW, MooNa Xy DR, Bl A BN DF T
U AORKREIPHZ 5720, T FE CICREERR T

U AICED B REHI ORI EE RSN TEZY,

1999412, HEERDRIEER KD A v FEE~DOFK
B OB Z HFEICWD THIE LCUE, &y B
¥x O AR NN OBFKOF AR R A AP TR
SNTETz, HEZOLFHER LWL HEA, 190412
BEZED, ZOWMERDOEL E 2 Wiko T b, WIZEW
DEHOEFKD A v NEFENOWEEZ T LDDLE, AR
W FHIEEE 1350ppm T TIEEWIE D A5, fHHIRE KR X
D 35~45CDITH) VRERRITEN, v PERLE
filt BE A\ D B W R AL B R0 YRR + B SUL B Tl T
WLPET 53 T2050 2 M 2 T HRMA RO LIS nwY,
T72, A1y MR E OB R O AR R 130, 5~ 2
log/g BRET, #ML7-&hHERINE (Escherichia coli
0157:H7, Listeria, Salmonella) @ V) F 1%, 1~5log/
g REDOHED L WY,

BT ORFFEZ HZ, BFKOREIN A v M FRY
OGS Z LB L CA b L, MREREEMAK AL
<, MUFERVERMAKY DB X OEMREAKD 37 L
T, SMRMEEMKIIE L OBER S O & BT,
Ao\, 22T, DT, BIEEHARTHEAIEET
H5AEFEOBMKEHCCTAFEEHO S v N HFEAORK
BRI ZRE L2 REZ2RAT 5,

¥ T649-6493 FIKILIEA O NITPE=4+930
§ E-mail : izumi@wakakindai.acjp
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3. ABBROBEHKOBREMR

(1) BREERE

AFEEON Y VHE (Y PLF A3 X3mAY T
T, Ay MEexY  2miETEI0, Ay brav)
S5mliEA 54 A, Hv bAF D 3mlEH&A) ITHLT,
%n%nm1 O ATBHOEMK CRRIEEMK | pH

, BRI FK30ppm, FHEETETEM K © pH4.1, ARHIE

SOppm, R TR K © pH6. 1, AR FESOppm, &
ﬁ#ﬁ(ﬁﬂ( pH7.7, B%h¥EFE50ppm) T 3 W KMLEE
EREL72Y, BRI, UERONBEEOBVAE (—
WA W% 5.8~8.0log CFU/g, KIGHEBE% 5.3~
7.0log CFU/g) BXUO¥ a2 ) (—AEHH 5.3~
6.4log CFU/g, KW AEH : 4.4~5.7log CFU/g)
E, TN XD BHBOBL & 2 (AR 5.2
~5.6log CFU/g, KW W # % 3.4~5.2log CFU/
g) BLOFr xRy (AR :5.1~5.5log CFU/
g, KIGW#E :4.4~5.3log CFU/g) Z#ERL 720
F 72, ML BEHAKRDOEREEIL, KA —h—Dik
EAEHZEAE 2 - 720

WINOEMKD, —BRIZKAHOKREVS Y LY
ABLOF v RV THERENFIIKRE L, DRERE
AE L CRMAPBARED A FTBLORKEIZ V7 F 7 I)@%
AT LHF27)Ix LTI, BERPERIZTNSI o7,
KAy PRI LT D BRI R &R L 72K
1REERY, R1LIWRLZY, ~BAERRSB L OKE
WKL DI, WIhoh vy MFETH LI T

K1 KEKDDLVIEIEBFAKTHRALE (3451) Lizh
v hLE A, FyxXY, Fav)BLOAFORARK
B L ORI B

7y M BB X Log CI'U7g
— e KM BE
L&A AL 5.3a 4.3a
(A2 7)) KK 4.7b 4.2a
T 1k R K 3.8¢c 3.2b
(pH6.1, A#IHEFE50ppm)
FayRy ML 5.5a 4.7a
(F819) KK 4.6b 4.2b
iR R 1 P K 4.1c 4.3b
(pH2.7, A%y 30ppm)
Fawy  muLe 6.4a 5.7a
(AT 4 R) KK 6.0b 5. 3ab
YNk K 5.4c 5.0b
(pH4.1, A#h3EFE30ppm)
¥ EALPR 8.0a 7.0a
G &) IREIK 7.9a 6.6a
R K 7.1b 6.0b

(pH7.7, H#h¥FE50ppm)

ab: &H v NEEOR—H T LANTELLET VT 7Ry MK
B (5%LN)V) ZRT

0.4~1.5log, KEARLHEIZIH~RT0.6~1.0log (BRE
DT ORBEREEEZ L) OBBBAH»E SNz,
FKUIWRLH v NEEE B E DA HE TR
L72BE0 &Y v 7 Sl & 7z Ml 2 ik L C,

BIFKOMMBEENDORE LTz, B2, WEREER
KTHY ML FAZMHEL204E, Bl S fEE

&, MBI 7R 7 HE, KEKLENI 5 R 7 M, feiE
AL 4 )8 6 T, WHOMETIIH > TR D
KTL, T9%2BREMIROD S EAMHERINT (F

2)%, L AOMEEER, 7T LB EE O TIEMEK
(Arthrobacter, Bacillus7z &) & 777 LNBEVETR o R Wy I
W (Pantoea, Stenotrophomonas?s &) 73H LT, Z O
9 b, Bacillus®® Pantoea® &35 6 J& 7 785, PHEEME R
KIZE o THREESNZZEPHONE L o7z, F72, 55
BRI TH Yy PFao ) 20 L 7-5461%, s
(8 IR11AE), AKEALE (7 E10%E), 59 1w KL
H O (5)E10ME) T, BEOETIE-THRIESN AR
BIBAT200, WEBIZEIAONEZ»-72 (&
)W, TS, FIMUEEMKICIVERB TR (79 A%
W D Curtobacterium, 77 L BEER O Chryseobacterium
%E) BRESNTWDA, LB X OKERLEX
CHAELZ-BEE O WE % & € Microbacterium X
Sphingomonas A L7272 TH b, —F, v bFx
Ny LRRIEERE OMEGbEB LS v P AF LEMR
KRR EOMEHLETIE, WX CHRIES 7/ TE
BIZKRERENAON oz (F— 5 EHE) . 2
By b F Y XY TRAEOMEELAS  MHIX TS
EiZbhizo Tl (9~11UR11~13/), # v F %
FTIXHWNMER IR T 2ME (Rahnella, Serratia’
E) BWEMRT, MOBFFEITHEHEIE 72 R 2T
W EAEREEZ BN,

(2) BHPEEEE

i F B DE. coli 0157 :H7 & L. monocytogenes®
ﬁ%%ﬁﬁ%ﬁf%éLimww%%m@mymwiﬁ

WCHHEELT, £hy MNEERICRETLI L THML, £
Dk, F1OMEDLEL TiEo‘( £hy NEFEE LB
KT 3HHITARIE L 720 Ay MEFSEICHM L 22 AvhiE
JERENOEMKDORRIL, BEIZE SN Tw A5,
Koseki” 5 25#8H# L T 5 X 912, WEE 2 B3I
T AHE, TRERMIHET T 50 Tk L WRISRIET %
RIFETIE, RAEFIC X 2RERI KD 4 logh B D Rz
A (W TE>REDR . 200, BHRIEFERN LT
— Z T WRIEETER L 72,

KHh v NEPRICHI A AR, KEKLHEE X OERF
IKBE L 724 v N3 EDE. coli 0157 H 7 & Listeria®
MW EEAITR L2, ﬂ(iﬁﬂ(‘f%?%"@% H 5 A
BEIMBET LAY PLFAEAFICHLT, vy bF
YR EFa7) T, KEKBEGTRIEEOBAIT A
LMol EHALIETIE, WFhohy NFET
DB LR ENE O N, BRI RS L, E
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K2 REKRDDLVIIHMBREBEFARCTHRALE (350H) %OAy FLF R (RZ7IT) » O S MEY
il
ALERX N
B L

AL 7J LB Arthrobacter histidinolovorans
Bacillus megaterium
Exiguobacterium acetylicum
Microbacterium arabinogalactanolyticum
Paenibacillus pabuli

77 Nk Brevundimonas diminuta

Pantoea agglomerans

JKTEIK 77 Ltk Exiguobacterium acetylicum, oxidotolerans
Microbacterium oleivorans

77 KM Brevundimonas diminuta

Chryseobacterium indoltheticum, scophthalmum
Stenotrophomonas maltophilia

TR Ik FE AR K 77 btk Arthrobacter histidinolovorans

(pH6.1, BRI Microbacterium oleivorans

50ppm) 7I K Chryseobacterium daeguense, indoltheticum, scophthalmum

Stenotrophomonas maltophilia

F3 KEKDDCIIEHREERKTHRAKLE (35H) Body bFad) (AF4R) oS- HE

i
JLBR X 7T LK
W& [GEid

FLUREH 77 Kbtk Curtobacterium flaccumfaciens

Microbacterium arborescens, testaceum

7T Kk Chryseobacterium gleum, indoltheticum

Escherichia vulneris

Klebsiella pneumoniae

Pantoea agglomerans

Rhizobium radiobacter

Sphingomonas sanguinis, parapaucimobilis
JKIEIK 77 bk Enterococcus gallinarum

Microbacterium arborescens, testaceum, trichothecenolyticum

7T Kk Chryseobacterium gleum

Enterobacter cloacae

Pseudomonas oryzihabitans

Rhizobium radiobacter

Sphingomonas parapaucimobilis, sanguinis
YRk AR K 7 Ltk Microbacterium arborescens, testaceum, trichothecenolyticum
(pH4.1, AxhiE#E 7 I LB Enterobacter cloacae, hormaechei, kobei

30ppm) Pseudomonas monteilii
Rhizobium radiobacter

Sphingomonas

parapaucimobilis, sanguinis

coli O157:H7 T 1X1.3~1.9 log, ListeriaT 130.7~1.1
logZ¥E&F L, BERE I Listeriak U BE. coli O157:H
TOIEIBRECHREL B o7,

Dibs, EFKROBRERRT, BRERES LR
PEEREE I, F72BEBEEI DS 7T ABEEIC
HLTEWERICHLZ L, FBBEREI b AEF
BEREAWICHTHEIDENTHLI LWL

720 BIHEDAEZ, 77 LBVER & 7T A RETER ORMITLEE
BEEDBENTIMA T, WHEL72hy PR EMR
ORI (77 WGER © 77 ABEMER) OEW G R
L7zt ZZbN5, BEDERZ, By MERIINEDR
WIRREIZZ < OMAEMFEZ EH, A+ 74 V22|
LTV B etk H 2720, REHDORZEEIMEL &
DI LT, ML - R Ty Clidon A
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&4 E. coli 0157 : H7B X UListeria% HAERIZKEKD %
WITFEMAKTHALE (3451 Ly FLE R, F
FRY, FaYBIPAFOENENOMEE

Log CFU/g
71y NEE AP X
E. coli O157:H7 Listeria
L&A itk 5.2a 5.1a
(A7 7)) KK 3.4b 4.6b
okl Itk FE K 3.3b 4.3b
(pH6.1, AH#HEFE50ppm)
FyNy B 5.2a 5.1a
(F819) KK 5.3a 5.1a
SRR K 3.6b 4.2b
(pH2.7, A #h¥E#30ppm)
Faw)  FfE% 5.3a 5.3a
(A5 4 R) KK 5.4a 5.1b
55 R T B AR K 4.0b 4.2¢c
(pH4.1, Ay FE30ppm)
¥ WeAEtk 4.4a 4.2a
G &) IRHEIK 3.9b 4.1a
KK <3.0c 3.5b

(pH7.7, AAIEF50ppm)

abe ! &y NHEDOR—H FLAHNTRELT VT 7 Xy MIH
B (5%LNN) %R

FT74NVAFBKE N VDT, BRKOBER R
CERDNTAEREHGE I NS,

4. SBROBRLELHRE

71y MEPEORWIE, LA 2 L7 PRSI A
HEARTH 2, 1HEORFAOUNHELDY b, BEEROKNK
TS 51295, RERIEHE S L5 NT
WBROH  HEEER Y Sy L F A F o) Ok
WX, MR EMK & 7 < VIR & ORLE b,
71y b LY AOWMAYHIE & BAERHNCE, MR ER
KeH S HMRA &y THBYER E OMEbE
PENTHLZEEZHRELTVDE, 20X, Hv b
BXOMEL L OWEETORREINS, BRKEZZED
ROETHUIEHE LCTHEH L, Mo < Re
ALMAEbETHATALI L 2HRT 5,

—H, TRTOREANILET 5 5HOHFEL LT,
BWHNC L B HAEGROER 2D 57, HEHIZ, M
WAl 485 % 2T T W B 72, SR P o RIF~ D
BZMEAEE Y, WEEOBRRETIIAERE LTHRINE
N2, JEEPEH 2 SR e OB T TIEEBET 5
HIEREBOMME TH 5, EHBBERH OMTEILEL 3R
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