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Lactic acid bacteria as starter culture for sauerkraut production.
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Fig.1 Pickles production quantity.
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Lactic acid bacteria as starter culture for sauerkraut production.

Table 1

Strain

Relevant genotype Reference

Pediococcus pentosaceus AO-105
AO-115
AO-118

Lactobacillus brevis
Lactobacillus plantarum

Wild type 9
Wild type 9
Wild type 9

2. F v NV HERBRORAR & IETEAR

T F ¥ NV % T 2 — % — THlWEL 725,
121C, 155 M4+ =127 L— 7B %7572,
77T AAEA KT Ak, -30C THAE, 20C
TRMA L7, lum 74 V% —, 045 um 7 A1
Wy — % G CEBEIICRG | A8175 2 &1 &
D, F XY XYEREOEEILEAT o 720 HEAL
L 7B L AR B 15 g/l ot L F b U
Lk R S, IN NaOH T pH6.7 I &bt 72
%, 022 um DE 7 1 V¥ — F H W TEEL
AT o720 FLBRTE OIIHFABR I F v X B
Wa 72, [\ UREHh TRERE L 2Bk 28i 2 %)
% ODg0o=0.01 & 72 % X 9 |ZHEHE L C 345 il R
wBIG L7z, 30C, WS TEREEZTY, &
B9 12 ODgoo ZMIET 5 & & b I U % &
Wik ua~rr5 71— (HPLC) THEITL 72,

3. FARER

FLERH ORIHF 21T ¥ NP 2 AW
7o FAANVE2mm BICH v ML, REIEHR
B~ AR LT 100 ppm (ZFE L 722K
MR FOKIZ 15 0 HRIE L 72, T oiiKk
VB2 AT o 72,

F NV DEAMMIBERLIE T TITo72, B
22U BE O F ¥ XY 200 g, 20% AL T b
)7 2 15mL, FLERE B SR & #)5E ODe0o=0.001
EBEOICHEML, MELTTCe— Mo —
WEITD, 20C THEIARTIT - 720 FRFFAYIZTE
Wrkrr 700 7L, SIS EIT- 720

4. A E
JNVaA—RA, TV F—A, Y= —
v, EEEE, FLEE, =% — )L oOERIE Shi b
D HPLC |2 & 2 HEE —HeE L Tfio72 %
60°C THEHE L 72 ICSep-ION-300 # 5 2 (Tokyo
Chemical Industry, Tokyo) % H\, &L LT

0.01 N it (/3% 0.4 mL/min) Z M L72. #
WIS IERZEIT S M I 28 (RID-10A, Shimadzu,
Kyoto, Japan) % fi\ 7z,

FEREDOICE 79 vy 2GC/ —R
HERACLES II (Alpha MOS, Toulouse, France)
FHOWZ, il lmL 28 A LN TV E
60C , 1200 WINiR L, Ny FAR—-ZXKJE S
mL % GCICEAL, #7464 —721F1C
/sec DEE T250CE CTHIM S, BB IZIX
FID (KFE%A 4+ LB B, &
A& 7 9 v ¥ 2 GC / — X HERACLES
1L AT 7 MYJE DORE % Vv TIT o 72,

BREER
1. F+ NYHBRRTOILBEEDIETE
FREMERTICTE I cL Dy, BkickES
JEIE S HE S & o THIRASSER L, MIaP O
SHNEH NIRRT A Y, W O E DA
AIBWTIE, 29 L2EFEOMEPIE SR
L COMAEY OFEEDHEFIZR Z 5 Tw
bo F77, KREIHFAK TEIOBRELIEEITH
LiTwvz, FRHSROMAEY DRA Z 5B
fFsZ 3LV, L2 > T, kiR
WO I T A ME OB O EE L &
FAUE T 2 W REEDSD B ATFZETIE T,
AL =5 —& LTl L 7z 7L O FsB
IEMEICEEE 3 % 7230, F ¥ XY i = v,
Ay — ¥ —fERTd B L IR OSBRI & 7
MrL7z0 F v XY BERRIEF v XY B Z N
BULHEL L 7RI AB LSO THE, T
A OUERH R BT v b X o THRLE X
BELb00D, GENLEHEEOBBLZ 6EDs
FNa—RAE TNy h—ATHRENS, 40
fE L 7202 O F XY SR T Brix4.1,
pH5.2 DFEEOEWTH Y, HEL L TI1S
gL D NVI—R, 93 g/L DTN b —ADE
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TNTViz, TOF ¥ NYBRIZ 15 g/L O
WAL F MUY LB, F v X UEARKED
WM pH Td % pH6.7 ICFHEL L7218, 74 V5 —
WHEEIT, FLEBREHORERBRE 175 72,

F v N R T A FLIETH O R & R
M L72& 25, IO ODgo O BEMIEEE, T
e @ A B 3 B (X Pediococcus pentosaceus AO-
105 R & 7 <, BiEE 12 R R I3 3ITE
FHWRIICE > Tz (Fig. 2) —75, H#E3
HEOEMBEEIIROEL L, JIVI—AD 80y
L, 7Vv27 b =23 77 gLBEFL Tz, &
FEW & LTl 5.4 g/L OFLFED A 7z,
Pediococcus JEFMHE X FLFE D A x T 5 K E
RIBMIAMHTH D, ZoOFREIINT THE
ENTVWANEEMELZVWVLDTH S P, —
75 Lactobacillus brevis (3 FLEE LI KR 4 73

Concentration (g/L) and OD eo00

0 T T ]
0.0 1.0 2.0 3.0
Time (day)
—@- glucose  —A— lactate —- ethanol
—-ODgyo  -O- fructose  —A— acetate
- mannitol

Fig.2 Lactate fermentation in cabbage juice
containing 15 g/L NaCl.

Panels A, B and C show the results for P.
pentosaceus AO-105, Lb. brevis AO-115 and Lb.
plantarum AO-118, respectively.

MEERTEANTORIREEEY TS ALEREE L
THSNTHEY Y, AO-115IZHBVTH 3
H D3R, 3.2 g/L DFLEE, 1.6 g/L DEERE, 0.6
gLDITY ) —), 68gLDT Y= —)L&H
W L720 72, 79gL D7)V —ADFRAF LT
Wb oo, 7V F—AFdBmE s wigE
W24 LT 7z Lb. brevis # SO DD NT
ORI T LR ICBW T, 77 b—
A% 1AT Yy TRy M= VIERT L &
PHmenTBY (vry=rF—FTe Fasrt—
LIZE o TSN S), ZORIGIEIFFICHD
RAGIAT DA 2 EHHE SN TWE P, AO-
15 HRICHEBRERIE 7L 2 P— 2D~y = b —
VADLERLE 7V 32— Z OB TITRIFI24T
bi/zb D LB bbb, Lactobacillus plantarum
AO-118 13 3 Tl D AR CTHLERAERE D K D
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Lactic acid bacteria as starter culture for sauerkraut production.

7.0 -@- P. pentosaceus AO-105

6.5 -O- Lb. brevis AO-115
& Lb. plantarum AO-118

6.0 -
55 H
I50 -
4.5 4
4.0 A

3.5 -
3.0

T T
0.0 1.0 2.0 3.0
Time (day)

Fig.3 Changes in pH during lactate fermentation
in cabbage juice containing 15 g/L NaCl.

%<, 3HMODFRIZLY 6.8 gL DM & 4
B L7z, FEMERIE VO — 20565 gL, 7V
N —=AD T8 gL 7Eo72,

F72, WTFNROMRIZEWT b FLERIEE DB
R, pHIF 2K T L, BB 1 HEIKE
EHEIRREICE L7 (Fig. 3). WAy 7Z: pH I P
pentosaceus AO-105 #R1d 3.77, Lb. brevis AO-115
¥k 4.07, Lb. plantarum AO-118 13 3.60 Td >
726 ZNWA=ARTNT F—=ADFRAL TV D
WL 2hb o, TRNTOREKICB W CHERAE
WAMEIL L72D1d pH DIETICRERT D &
i bNiz,

2. X v RNYVBRDEEREBEMSIF

F v N DFEAMMI B BB I E RO FE
EIRNT L7z, A ENE, 3TEOIME 2 hEh
FAE L 723X AT 2, FLFRTR % 388 L 22 Vit
BRX (Wb 3 @ THERE) ZUEM L, &ifiA
H R % SEhE L 7o

HERIX & ENZEGAMIT X o THERL L 72 E B
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WAL - B W TR, 3 THEM L 725
BRECOIXLDEDRD 0L, BREEERZL LD
DOEELRRHW /N — 13 F v XY OFE
RE2MAQAFHEL T (CRR—Y Fig. 4, 5),
P. pentosaceus AO-105 FRDFEFE X TIETEFIA A 4.3

HEIZ ODg ld¥—2 &7, FoHEI L7z
P, TNVA—AE TN b= RAERFEICHE L
35 AL A BT ARGE L, A 28 HEIZIE
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OFFEKX T, EHAA1HHICE=2 R o7
VA=A T7N7 b— AIiEAAR 3 HiRIZIZ
SEEICHE SN, FNIEV ODgo & ICHITEY
b ETIRIBISE L7z A 6.5 g/L 7L, 1.7
gL BEER, 59 gL =¥ = h— VA &z,
Lb. plantarum AO-118 PR D FFEX TIZIEA A T
H B2 ODgoo DS HARRE & 70 o 720 FLEBLERKIE
HAA28 HE £ THkde L, 13.5 gL £ THEN
L7225, 70V Z b — ZREFE L.

LR DEAHRBOMFHRIL, F v XY O
W x V720 B E i 5 L ALK O
BEOMBEENE L, AR INHLBED S
Mo Te EIAARERICBT B w7 pH L P.
pentosaceus AO-105 #£1% 3.68, Lb. brevis AO-115
¥RiX 3.97, Lb. plantarum AO-118 ¥k1d 3.47 TH
D (Fig.6), ¥ ¥ XYHHE CORBAER L 12
IZA% O pH 1M S 722 L h 5, b0
2 ODFEBIIBIT 5 IBRE OFKBEREDZITF v
AN R L R ORREREDOZEIC L B b D L B
b, Thbb, AR N CIIFICEE
OMFLD S 7 I/ W7 E DR DR AR S h
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N5,

—77, FLERW ZIEME L 4 2o 723 ERIX (3L1R
BIFEHEMEIX 1-3) T, ZEEIC L B MO AR
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NENIIBTERER MW Ny — v 2R L7z
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EPICEER R~ v = = VOEBAERO Sz
ZENL, NTUROABEIER I o2k
MEINb, /o, FMREIEEMEX 2 & 3135
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Fig.4 Changes in reducing sugar during sauerkraut fermentation.
A, B and C show the results for P pentosaceus AO-105, Lb. brevis AO-115 and Lb. plantarum AO-118, respectively.
Data represent the average of three independent fermentation experiments. Panels D, E and F show the results for

LAB-uninoculated samples Lot1, Lot2 and Lot3, respectively.
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Lactic acid bacteria as starter culture for sauerkraut production.
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Fig.5 Changes in metabolite products during sauerkraut fermentation.
A, B and C show the results for P pentosaceus AO-105, Lb. brevis AO-115 and Lb. plantarum AO-118, respectively.
Data represent the average of three independent fermentation experiments. Panels D, E and G show the results for
LAB-uninoculated sample Lot1, Lot2 and Lot3, respectively.
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Fig.6 Changes in pH during sauerkraut fermentation.
A and B show the results for LAB-inoculated/uninoculated samples, respectively.
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Fig.7 Multivariate analysis by principal component analysis via the ultra-fast gas chromatography Heracles

Il (Alpha MOS Co.).

Symbols; P. pentosaceus AO-105 (opened circles), Lb. brevis AO-115 (closed circles), Lb. plantarum AO-
118 (opened triangles) and LAB-uninoculated samples (closed circles).
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Lactic acid bacteria as starter culture for sauerkraut production.

BATo 720 81 EHRG CIIFLERR O IERMRE
BRI O L7z (Fig. 7). ILERH O IEHEHM
FEICBWTE, EO®EIRBRI NI L,
AN I LB BT N2 &b, #1
F RIS U 7 FLIR T 2530 L CAERLT B R
v X IFIET AMEE A E KT BB LUK
FOEARZ MVISERLTWSEHDEEZD
Nb, 3 FWGTTEIHHT 2AMEOREME %
SEEST AEhE L CHEREL TEB Y, Lb. brevis AO-
115 BRDSE WE % 78 L, P. pentosaceus AO-105
¥k & Lb. plantarum AO-118 FRDMEWME % 7R L 72
ZEMS, FIIAT O E R EROFLEEREEE
Ex L7,

ZDEHTEw ) VIEIT LY S 7z 3
FEOFEER X, TV —2 77 bO#EEIIBWT
DEEMN L FEROED SIS RETH Y, Zih
ENPAY = =L LTHETHL I EPHL
NERolz,

Eb)IC
KB BHREICE - T, 3MEOILMHE
BWFNRLEFT—2 5 MED R Y — 7 — &
L CEE@E DT SNz BAERAIZZOR
T Lb. brevis AO-115 Bk & xf G & LCTHT — 7~

51 A3k

T OB R D T WD, Lb. brevis AO-115 1
V3D THEIART T v N ko HlE % ey
B HIEPUHETH Y, 3FEOP T L
MR EWwEEZ BN, T2, FFRBTOERK
ST BV T OFLERE & 7% L {E 27
Oy &R, B R 7L —N—%2HFLTw5b,
& 512 Lb. brevis AO-115 fRIZAN T B T O FEEERER
ERTABRETH O, HWICIIEER S 1
o —MRIIZE LW pH I2BIF B b TR, —
MEICTREE L D BB OEREL S {, F -55EED
HCIIRERR ORI SRV & STV B 219 &
NSO M5, Lb. brevis AO-115 ¥ OBERE %
T AMEI, RFLafRr AT 67—
T bOBGEIIBNWT, RELFGHFHLHD
LEZbN5,
BUHIRLAZLH T =27 T ME, BN
TRELTEEH D EIIEZLNHLDOD, IES
T [FEEF v XY | LHanT, EHZHD
220H 5", HAEHNTHESNLFT -2
F 7 NS, SO TR 7 < BARE OffifiE
HDHEHE L TRBEEN TV ZDDBEZE L
T, ARWIZESRICT. DT & MFE L2V,

L MEEAESEFRTE Y vy —  AmEEEO L RERIN (EY RS R P 28 428 .

2. https://tabelog.com/

3. Rawson HL, Marshall VM, Effect of 'ropy' strains of Lactobacillus delbrueckii ssp. bulgaricus and Streptococcus
thermophilus on rheology of stirred yogurt, Int J Food Sci, 32, 213-220, 1997.
4. Ryan MP, Rea MC, Hill C, Ross RP, An application in cheddar cheese manufacture for a strain of Lactococcus

lactis producing a novel broad-spectrum bacteriocin, lacticin 3147., Appl Environ Microbiol, 62, 612-619, 1996.

5. Chen YS, Yanagida F, Hsu JS, Isolation and characterization of lactic acid bacteria from suan-tsai (fermented
mustard), a traditional fermented food in Taiwan, J Appl Microbiol, 101, 125-130, 2006.

6. BT, BRIL, ARREE, mERS, KT, RE®Z, IHEIER, AR, EARZE, RS,
WINEIE, BRIRA @ 7 7 OEE T ICBE L 728 MRMERERR 2 35 0F 2 58 ML KB T 0157 JE&AYE O

SEHZSE—HEIR, 1ASR, 21, 272-273, 2000.

7. BNME—, Do, ADNEEE D REREWHOLREA Y — 5 = VT ¥ —OF%E, HAR®EY

TE4%5E, 46,311-318, 1999.

8. Johanningsmeier S, McFeeters RF, Fleming HP, Thompson RL: Effects of Leuconostoc mesenteroides starter

culture on fermentation of cabbage with reduced salt concentrations., J Food Sci, 72, 166-172, 2007.

9. FNIESE, FEERI 2w ) D HET A, S HEES N AARE O E L HEE, aFRLEEN > ¥ —

Wr7ek, 19, 62-68,2017.

New Food Industry (New Food Indust.) 2017 Vol.59 No.11 9



FBEHA Y — 8 — a7 —2 57 bRt

11.
12.

13.

14.

16.

17.

. Shi NQ, Cruz J, Sherman F, Jeffries TW: SHAM-sensitive alternative respiration in the xylose-metabolizing yeast

Pichia stipitis, Yeast, 19, 1203-1220, 2002.

NS i BERAl, Aaiigett, 1986.

ANIGEERE, PIRSAR, RERE LR ICOWT, AR, RESE 6 ILBREER~ = 2 7V g,

1992.

Weymarn N, Hujanen M, Leisola M, Production of D-mannitol by heterofermentative lactic acid bacteria, Process
Biochem, 37,1207-1213, 2002.

Wisniewska P, Sliwifiska M, Namiesnik J, Wardencki W, Dymerski T: The verification of the usefulness of
electronic nose based on ultra-fast gas chromatography and four different chemometric methods for rapid analysis
of spirit beverages, J Anal Methods Chem, Article ID 8763436, 2016.

. Harvey RB, The relation between the total acidity, the concentration of the hydrogen ion, and the taste of acid

solutions, J Am Chem Soc, 42, 712-714, 1920.

Johanningsmeier SD, McFeeters RE, Drake MA, A hypothesis for the chemical basis for perception of sour taste,
J Food Sci, 70, 44-48, 2005.

JHEHET ATy RNVERL VY, AT T A, 2016.

Correspondence to : Hideyuki Tamakawa
Local Independent Administrative Agency Iwate Industrial Research Institute
2-4-25 Kitaiioka Morioka, Iwate 020-0857, Japan
TEL: +81-19-635-1115 FAX: +81-19-635-0311
E-mail: h-tamakawa@pref.iwate.jp

EARSE T 020-0857 i FILAEN T 2-4-25
WITISATEE e TR TR £ > 4 —
Tel : 019-635-1115 Fax : 019-635-0311
E-mail . h-tamakawa@pref.iwate.jp

10 New Food Industry (New Food Indust.) 2017 Vol.59 No.11



Z2LEK%S24 FHhER (/I

@t INETF (KAMACHI Kazuko)'

Yol TERASH

- FhEEdE) (L5 X SR8

KeyWords : 7B L5 TJVLK¥AF #EEE7 I/ <ILbh—X

I ®HIC

7L I PMEREEME LCHIBICES LD
131964 4, 2N 5 PHACIC D kA 255
FTrulL ImEks L OFoKMEY (LT
sulL I ILXR) O - ESEDSLNTE
2o BIETIE, 20L S ICIZANDREIZER
o [avAsFa— VETERY], [ERT
VEM 2L, T > Y], [ AR5 e
FVE =9, TRk EEREABEN] % ot
DEBERANH 5 Z LWL MoNs LH Tk
DA E L CARBIOMA 2 5T b,

—7, —REA~NOFAE, 7ol I TF A
DFLEEW A 2 B ERI R 2 FIH L T
THREAEMIAVON, 2Ok, 70l 7
IXANFEMDREFTR LIERASH 5 D5
LD, 7u L IBREEEREEEOR S TF
ML TROBFLEHMMERSNL L)1k -
oo BE, 7L IMHRIIFBRELLTIBL
T L& ZATFNE - wWaEHA L L TARMRINY
) A MIHIGHR S B EMICDIA b T
w5,

Yty oL s TEWTIE, AR B
LIBR%E SO I ERMLLcRoEmo S
D[S 7aL <A r7axy 55—,
0L 5T E LML TR E B [0
Mm% 7 LR AN B, 7VRs A48 (R
W (LTFT7VLRYAR) #8EL TS, 7

oL oA 7 ansyy—ofEEEomoT ]
WIEEAETHED, 7LERY A Fid/osr 4,
MET 2 EOERSLYEIRIREVH L E L TE
MR EIN TS, L2 LEDESZFD
TLURY A FPEMICE 2 58T MR Of%
BRREIZ L 25D TH D ITE A EREICE
FEE TV,
FITARRETIE, N REE RS LT
LR A ROEBRRWMENC G- 2 % 528 % GE L
72D THET S,

1. NICERZE

1-1. /N DR

R VES

XN OREHE, SRIIINER (B AD T, HiE
7 —=AM), A (AT —CH, =),
W (voxrronh, () HEFEELY ),
FIAALA =AM (BAUTFNIAAL—ADF, H
H7—X) BLUOK OK#AK) Z2FEHLZ, 7
LAY A IR E R L7,

cEEA

HX DSy OFELAEIE, WI/NER 325,
L EHE23.4g, M 52g, K2275mL BLU KT
A A=A MES50g& L7

KX D/ 1L, 7UVRY A4 R/ EHEE
1AL T 0.5%, 1.0% 2@l 7z. RBKED
WOBE7VLRY A FERGSZZELIIE, 0.5%

New Food Industry (New Food Indust.) 2017 Vol.59 No.11 11



7 LAY A R (0N - )22 % 50

WX T [ ke 22.18g - 7K 225.8mL, 1.0%
TRINX Tl L EHE 20.96g - 7K 224.3mL & L 72,
- A

BN, 1 HEICEEEE L 728 0 Al & i o
L, 2 HEIZBER L7,

1HE : KEMRHE/ N 2E (Siroca BHL & — 20
AN —# 1) — SHB-712) TIRFE 20 5, 1 K3
B (IREE32°C, 70 ~90 43 (H%Z : /¥ A
R 2.5 L), HARE, NUF 54 L
1550, W, waRAE (30C) FTE L7,
2 HHE : BARMH M), 2 X%E# (RE
37C, 40 ~ 5077 (HZ: /8 v R HAREL ) 2
fEAL) 8, F— 7 VIR 200°CHEBK 20 5[
& L7

AKX - SRERX & ZnE 3 mFAE L2, B
L7280, Wil T L% (BRT2HE
M) 99 774 VATEARELESIZHE)
F L UERIZANTHH (30C) RAEL 72,
12, 77 XA F v+ —fR

T AT v —RHTIE, BEELERG O (300)
L7z 2 ZRCTIMHARMBRL, 51
20C DIEIREFICIERT 1 BERIiE L 72 d 0% 3
B L7ze ABHIE S 20mm (6 AU Y)
IZA T A ALHOAEZH 15 X 40mm 125 v
FL72b D% 8 HELY) H LElEREE L7z,
HWElsiE, 29U —72—%— (RE2-33005S
INFE (3) ZH, &3 77 0Ty — 3l

P<0.05
o

15 r ‘

+ |

|

1.0 r
05 r
0.0

SR TLREA R 0.5% ZLARYAR 1.0%
BIE : YMADEN 7 ) —7 X—% — RE2-33005S

X1 /S>DREL

& 8mm O M F I, FEHF 50%, #EIL Imm/s,
JEAEE UL 2 & Lz, R RE T | &[5
g D) ] Clel L7z, ] 1F, xTEX
IZIRT LAY A F0.5% BMX GREEIX) <
1, 1.0% BN (GRBRIX) Cidky 3 %)
BHE I R ) (B1), 5 11, 1.0%
WX GREEIX) D13 ) 2B EICK 2 ElEh -
720 (E2)

INSDORERNS, JLERY A FERINT S
S ETNEFEL L ) HINIHTEINTH
5T ENHLNE 5T,
1-3. RBHRER (£HOBELEHIARERE)
- DAL

L RESTERG & H o152 D 2 REETEH O L HL &
50g # 200mL A A AT V¥ —IZAN3TCO
TEIR AR CHEME S & 10 58I fRRE 2 il L 72,
R, AEMOBALIEL LIFFEIVNE (o
L TATHRTE L, ZORE, 12X, 2K
EE L OREET AR AR D T bk
U RIRFE DN S £, & KIS 1 RIEBET I A4
DO DE B THRREDA L 726

—7J7, REEX (7 LART 1 F0.5% %00, 1.0%
A I EX OB E T o725 b 30 5
PLER S &felr, & <122 kFBEBETORKIE
FRIZ7 LAY A F0.5% X GRUERIX) 2%
L%, 1.0% @mIX GRERX) <Tidf 125
RO AEMOSHENSL Z &% 305 EHRELT

P<0.05

08

HH

02 ~

0.0

K TLIRZA R 05% TLIRSA K 1.0%
I : YMADEN 2 1) —7 % —% — RE2-33005S

2 INCDEEA

12 New Food Industry (New Food Indust.) 2017 Vol.59 No.11



7 LAY A NS (05> - )22 B R

Vi Mo
3. 1 R¥EE 3. 2 RF®E
@ 2} Y
Eﬁ 7
'[ L Il L L L Il
0 90 120 0 30 60 90 120

EaKE (9)
— XERK

--- 7LR%A K 0.5%

EaKE (9)
TLIRTA R 1.0%

*BALE | RISHICAE U fo S O AT BIAR O A TR S 1o fE
X3 EBHOLEMOEELL

w7z (E3) (BE1).

Nz, JLKRZAFR
xRN L 7z A M B & R AT T
LUK ADRFE I EE o7z &
WRENB, T2, HbEEHEL
LETA R MPMRREELE B L
elEZLNLY, REBXOMKHEIE
X LY KENZ ENS A=A b
ARIED HRE L TRE D E 2 S
n7z.
- REBHADREE

HE DAL FEETIX, FHX DA
AN TLEFVRET A EET
TERTE Lol 720, NEHER
WL 7RI & S S SRR A 5
A E L7

B, WA ER Sg, FIA A4 —X b
100mg, *7 LK% A Fo5mL GFERIZ7 L
RE A FEFMEEDOHER) 12/K%E 44.5mL il 2
720 FT VLR A FHINE 1.0% G spHiE
i) R Z 37CoERKE T CREE S SR
LR A ZKPERFICTAR ) »
F— 2 L 10 0 IC BB R AR Y RER Y
AZEREE Lz, ZOFEHR, *HRIX L HERX T
E, 1200%FTIRIZALEARE N — U %
TR L 72 S R IX S 200 3R IS HREET A 7 12 L A
ERAEL L o7, (B4) —F, REBXT
3Z0#Hb305MBH7D 03 ~ 0.5mL FEED
PR AT A % 270 R TRE LK 2 (F5).

HEBR  TLARSAR TLRST R

0.5%

(mL)
10

BH 1

HER TLARSCR TLKRS1 R
1.0% 0.5% 1.0%

BRI 60

1 1 1 1 1

60 120 180 240 300
REEE (9)
HRE e B

M4 RERAZAREHRE

New Food Industry (New Food Indust.) 2017 Vol.59 No.l1 13



T VRS A NOVEE (8> - R )25 2 B

(mL) REEHRFEINY —>
35
25t
15t
055 N\ s
-0.5 ’ : : : :
0 60 120 180 240 300
EIBRRE (2)
— WBX e AERX

5 30 9BOREAAREE

XL, BN TREBINERHEDB-T 2
T —EDEAIAE LT~V b — X &R AR LS
BORZII LA EBHMONTWE, 2NLHD
ZEns, REBRIE~ IV b — A TR i
HARRETH B & AN S AR ER T A DFAAR
ERESEIECTE L EEZ LN,

1-4. EBEOSHE

WDV —RAEFmrBRE (B 2@
o F-Kit ) (2THE L7z, BfEHE L7
N IV —THRIL L 72508 1g 12 80% =
% 7 — )% 10mL i 2 C 1 BRI SR CIadEihm
L7zo Dk, #0508 (3500rpm, 1547) L
TR S N7 Bk & MG L AR K SomL 123
i LEREE Lo, ZO8EE, JLERSAF
1.0% RINX GRERIX) 13X 08 2 5o
TNV =A% EATED (K6), AiOEERK
RCTHDLRBTABEEDN LN EEEMNIT D
Skl hot, T2, W R—RICIE, KR

FwLez RBAHPT S

— MRX

g/100g P<0.05
3.
2 l
1 | J
I
0
HRX TLRZAR05% TLRYAKR 1.0%

6 INDYILN—ZEHE

Fesh i, HORBNRhE, kot (k) 32
RN D B 7200 T 7 AF ¥ — R EEZ 5
ZTWhEEZ LN,
1-5. EReFA

B LB H OXFIRIX D8 % FEMERE L L
T, 1HE L 2 HEHICERERHM % 5256 L 720 &F
i, Thbohs] [Lo& bkl [ (b
HHBE) | [fRARARLTV] [BLlLw] ©
STHHEE L7

R Z 0 & L, EOFME [Rh 5 H ]
[Lo&hLTwa][dbdbbLTwa] [#
FABRT V| [BWL W] & L, A% [FH
W] [N L TR ][5 H LTwniawn]
[ERAIAAIZE V] BV L W] &5 7K
PEEF AL TR L 720 73 f VTR D 10 & &
L7z ZO8EHE, REBX (7LKRF A F0.5%
W, 1.0% @) 2AeECoOEE TEX % |k
55 22> 72, (H7)

2 HHE

A

suwLez RPABPT S

---7LRF¥AR05% - TLRTA R 1.0%

7 INCOEREFHE

14 New Food Industry (New Food Indust.) 2017 Vol.59 No.11



T VRS A FOVEE (8> - R )25 2 B

REEX (7 LERZ A F 0.5% 7300, 1.0% 3300)
DT R b S BN D B L v ) FEMiE T
7 AT v — BN L R T2 5 72, F 728
DARXY M [RUDPHLELS] o722
ER LoV DDHAH] L v ERliiz~ L
N—Z2EEERBLLZDbDZEEZ LD,
[BWL&] P5HEHOT TR M5 T
W5 2 ERE IR SO A Vs [2 H
HDIZ) 2 HBIX E DENDLI DR T IBVL
W] s ELHoZ STV =R
LB DRALBIER RO WIFTE B LEERD
n7z.

1-6. ¥&H

AREBIZLY, 7LRY A oyt -
BRICH-Z AHEBL LTIV —ADERIZLD
[/ DEAGRIER) S | THERSEIh R [ g
I AGEEARERNR] PHIFRFTE LI ENERZD
Nb, T2, BRIIAHTH % DSEBRFEREH, S
AR O - REOHINC X 5 [ 7 AR
omE] DIFETELEEZOND,

2, REHICEZ ZHE

-1, FREEZE O SRR
- M

HREEFE O BN, WIINER (A AV T, H
H7—AM), EE (¥4, ELTZAERK),
W (ryxrrynk, M) HEFEELY—)
BIUK OK#EK) 2fHLZ, 7VKF A F
IR AR L7,
- A

JHRX & % B REMOR AR, SWI/INER
250g, EH 2.0g, 3 2.0g B LUK 90mL & L7,
HMERX 1L, 7LERS A FEAFEHERIIT LT
0.5%, L.0% RIML7z. ZBKEEO®IZT L
YA FHETEZZELGIE, 0.5% BMNX T
15 1.69g, 7K 88.75m, 1.0% VAN T3k 1.38g,
Jk 87.5mL & L7z,
. SHEY

T7A4)y TAHEX = FV A= —
HR2365/01 Z i L7z 2 o HEJRUARE I, 4
M2 720kg DIET & 2T 050 7TV T v &I

UGS x10° (N/m?)

L, ABIELEBIKOT S v F 22 by
L3R THLHT LS ALLsTWnh, RE
BRCIX, RIS, 7% v F Ay MIAA
(p2mm) ZfFEH L7z, BRI Y = — V412
ANT, 25COEIRMIZ 1 BEiE L 72,

2-2, 7 RF v —#if

T 7 AT x —BTIE, 15em (ZYIWT L 72 A4
100g % 2 ) v MV OBIEAKP T3 5% T,
EDHICHY B Ltk Oki#EARR 20C) T30
B L 72, KE2YD BHEARRICANLTH
EFREE Lz, W, 2)—FA—%—
(RE2-33005S [L& (Bk)) & vy, WEWroRE &
77 AT v — KOG R ERER 2 4T o 72 WIE
i, 19y MZoESEFEYVERL, Sh%x 3
170720 BEWrREDOWME L, BB TS T v —
(J&¥i 0.1cm X 2ecm) % vy, AE OB H)HE
JE% 0.5mm/S & L CHIARDIE A D 99% F TH
B VAR LRI IS ) &l L 72,

T AF ¥ —OflER, MER TS Vv —
(4% 5mm), M Smm/s, EF 30% TIT 0,
ZDRRPS TAEME] [EEM ()] (6
& [ER] mRD7z, [FIRY L] 1, HEE
Smm/s THI-HRY, Ko ERL-EEDE
RTRDz, ZORER, THETEE] X, 71
RE A F1.0% &K (GRERX) 25 3.718N/m’
TH YK D 3374N/m2 L Y &I h o
SWHITHLIERE Lo 7oA EEIIR SN
o7 (.8)0

MMzt 1, AIREICENREBRX (7 LR
74 F0.5% M, 1.0% ) 134 = ISk <
(p<0.05), RMORLDEDLHVWD5D5E

FFERRS TLIRZA R 05% ZLRTA R 1.0%

X8 mEMEAE

New Food Industry (New Food Indust.) 2017 Vol.59 No.l1 15



7 LAY A R (0N - )22 % 50

P<0.05
[ P<0.05
800 r ’—‘
E |
Z [
= 400
#
8 J
el
0
SHRX TLIRYAR0.5% ZLARYAR 1.0%
9 &M
P<0.05
oo |
{ [
J
i} L
= 05
K
i
0.0
SR TLRYLR05% ZLARYC K 1.0%
11 &
P<0.1
80 ¢ P<0.1

]
I
[

WHTEE (%)
N
o o

TLREA R 0.5% ZLRYA R 1.0%

13 BlRVYEE

IR

L7z DX Wi ThH b EEZ H5N72(K9),

[EedaM: (JH) | 1E, SHHEIX & b sERIX (7
LAY A F0.5% 300, 1.0% &0 b3 I
WA TH 25 (K10), [HS ] 1 E8ICfK
{7 LUARS A F L0% mMX GRERX) Tldf
FELHEON, (K11) [Ehs] L, RBK (7
LAY A F0.5% 300, 1.0% &) xR &
DAEBEICKREDP 72 (p<005), SHHDZ L
PO 5oL ERSBBMIIOH LA % > TV
b—7, WTHEOEENTELELEZLN
% (E12),

— HEBX ---7LRY1R05%

1.00
I T
| J
#% 0.75
i
0.50
pofiine TLARYA R 05% TLKRYA R 1.0%
10 BEEM
P<0.05
r ’ P<0.05
35 ’—‘
[ |
= 30+t
€
E : J
ES
o 25t
2.0
SHBX TLRYAR 05% 7LHRYA K 1.0%
12 #OEH
13
M 1.2
)
&
3% 11 F
1.0
£ #WCcEHR 3 6 9
B (9)

e TLRY A R 1.0%

14 FOW THY

[BI5R D o8| 1, MERRICHEHABRX (7
LAY A F0.5% BN, 1.0% &) »F &I
(p<0.1) W\WEAD S D, Y S WRMED
HLFMI o TwhbEEZLNT (K13) .
2-3. O TRV

Sem (ZYIWE L 724240 100g % 2 1) v ML O
Wk T 3 R T, ALY Ltk Ok
TEKAI 20°C) T 30 BEwHEI L 72k, S (85C)
[ZHE L 3 EEIcI ) LR S 2RI L7c, il
Eix, 10y MZIOKRY ML, Tz 3
Tolze TORRE, BHIORSZ 1 LT 5L

16 New Food Industry (New Food Indust.) 2017 Vol.59 No.11



T VRS A FOVEE (8> - R )25 2 B

T1 BEET I/ BOK
BEER HEER S D

TRINSX B | 75> ALFZ> TIL¥Z JI1ZIVTFS53=>

JIVE I B gy TRNSXL | BEXAFTL Ny

Jaoyr ez fvaq4sy Fayr

> afs> YRF
o NITRT7

AFA=>
THEZIEIAEX, {BEX (71 P<0.05
KA F0.5% G, 1.0% 7HMm)  ma/100g |
P<0.1

ED LIRETERIIEAE R, 3007
720 LA L, 952K IIXIX 126 550 |
#, REBX (7R 1 F0.5%
W, 1.0% @) X 1205 & %
b, REBEX2H T LIZ<w 150 ¢

200

WERE LoD, E6D2EF K 100 L 436
SLEEBELREIRON o7

(H14), W__IH

2-4, BT I/ HBEEE 0
HiEw B L/-1 HEHE2HH 1HEB

ORI E R LT ) —

fﬁ%7=/%%mﬁtt%

PTC- 7 3 / Wk R b
%7:/Mﬁab;0%®ﬁ&

BHIE L7z, ERET 2/ BRICIE, FNFEDS
HY TEWARL [THWSR], [EHRR] 03212
GBI ENTE, FOMEHP MO HE
ThEEZOND, BEREEIEAOT I/
fEx 3 DO LKL (R1), €0
iR, 1 HEOBEEY 3/ BR=1E, X
150mg/100g T, 7 LR Z 14 F 0.5% #MmX (G
ERIX) 1% 172mg/100g, 1.0% wmhNX (FERX)
13 166mg/100g TERERX D F 5% 222 7255 1E 5
DEVHVABEIRON o720 TI /M
DORERIE, R, RERX (7 LR 1 F 0.5%
W, 1L.0% @) EHESBIFZA L5 72,
HEHOBEM7? I /VBAEE I REX T
177mg/100g, 7 L K& 4 FiEhn0.5% X (B
[X) T 252mg/100g, 1.0% MK (FREEX) T
13 269mg/100g T7 LR Y A4 FZ&{EIL 7281
& (0.5% %0 p<0.1, 1.0% 751 p<0.05) 12

2H
XHERX TLIRZAR05% | ZLIRTA KR 1.0%

B HERR W ERR R

15 EBE7 I /BRI & T DR

WML TWwie, F72&87 I /7BmbENL Tw»
TeDSREREAZAE L TR Y, X TldHmR
TR LEWART I WA, AR
X (7VARZ A4 F0.5% a0, 1.0% 3500 Tl
TRRT I EEASERA LHBRR T 3 At 2
Twiz, (B15) NS DOHERENPL T LRSS A
F2RINd 52 ETHRD D RO J W 7%
LEEzEZ LN,
2-5. YILbh—Z2ANEHE

HREEL IR L1 HEH &2 HEH o I % B
MLy /)= VCHEZME L%, <V -
AEHEEMEE F-Fv b (0¥ 2@)
) TUMZEL. ZO/EE, 1HHDOY IV
= Z2EHFEEIEREBX (Z7LVKY 1 F0.5%
W, 1.0% @) 5@ W TH - 720K
EBEEEIAEON o7, 2 HE I, X2
786mg/100g, 7 L AR F A4 F 0.5% ihnX (GhBx

New Food Industry (New Food Indust.) 2017 Vol.59 No.11 17



T VRS A NOVEE (8> - R )25 2 B

X ) #%901mg/100g, 1.0% i M
[X 7% 936mg/100g THEAX A HE  1ng/1009
(p<0.1) 1Z¥IMLCB Y /¥ &[H 1000 ¢
U ASAH S5z (K16), i
FAEFE QAT (Bk) T&T
BRbWiEL bt wbh, Z0

500 ok
FRODEDICEEIEHICL S
Hko#ma»Ez o Twb,
IhesnZ s, 7JLARY 0

P<0.1

| P<0.1

—
—H

A RFERNTEIETA»LD 188
BN T B LD D B
WIRWHADH ZHIZ D L
MWEZHND,
2-6. Ees¥i

XPIRIX & FLUEERL & L C, EREEH %
FEhf L7z FEMIE, [RES |25 &[5 ]
[O%] [BwL&] osHEHAE L7,
FHESEL 2 0 & L, IEOFHE % [TV [
LRV D] [WINHE| [DRhH 5 |
[BwLw] e L A0z [Rb 5 h]
[D2 AN\ [BH ] [DRh %
W [BWLL W] b5 7BRGEESTE
TEHE L 726 78R VIZHAD 1044 & L7z,
FORER, R (7 LES 1 F0.5% %00,
1.0% @) 13E&COHEE THRX % LA
Ll L 72 o7z (K17). HEX (7 LFKY A
R 0.5% @, 1.0% @) OB >562% L7z
BTN H 5 L) FHiilET 7 A F ¥ —f#
HHEE R CEAZ 572, F2EBOT A2 M
[BRbWEw ] 2 THRZH®R H 2] L
HY, THITEET I MBIV N —AEHERE
DL CWhEEZLNL,
2-7. &8

AREBRIZL Y, hIHEEICT LAY A4 FERIN
THILET [HARDHY, D505 L LA
T, WUNPRL, MEMESH L] 2552
EDHL M E R o7, FEMET I BRI
=AW TAHZENSL, 7LERY A Fidh
2L (AR ORREZED TWLIEMELTD 5
LEZLND,

2HE 18E 2HH 1HEB 2HE

TJLRIAR05% | 7LARZYA K 1.0%
16 7VILF—XEHE=E
mx
2
wh >3
BLLe o
TLRYA R 05% -~ TLRY AR 1.0%

X 17 hFEHDEREFHE

EbUIC

Ly v L5 TEE, AL
) HAHRREEE 7 1 L 5 OFF O FEMEIC D W TR
7% - B LI EEERSAERRM & LTl
WFE%AT o T & 72,

Z D50 FL EOEREEBE IR RENS, 7
L7 EEIERAREEEDO VL L THEHE
NENDEFRKERFEM E VR B, THEFORE
MOEIZEMTLIDOE LT (KRBF) HAE
R - REEMDSOREERTSN A TSR
SEHIEEICE Y 20 L SsEk] (BiEa— FE
5 10A114001), [7 0L I %R (FREE2 —
F%&5 10A113001) 3FRAFEEFE BTV 5D,

REBFERENS 7 LAY A4 FHUSY L HITx)
LCHERERPHES 2 Lot Er 5252 L
S D& o ze THISE BRI OB F 7

18 New Food Industry (New Food Indust.) 2017 Vol.59 No.11



T VRS A FOVEE (8> - R )25 2 B

FUC & B R E D R S, RINEM D 0L IDELRLMERIZOVTAR LR
ROLNDBMRIIBWTERDL I LLEEER ALEEARD &L I L DR KE BN &
55, L COMREVAIH 2 HifE L T 5,
BE XM

Lo IR, SPIER =, B REL | SIRIESE IS RIZT 7 v L T RS ORH, OARE -

10.
11.

12.

13.

14.

15.
16.

17.

18.

B AGE, 43(3), 167-173(1990)

EHEET, il Chlorella (51f270) (CBI L COWFYE (54 #H)- & ITIMERERNIxT LT - %
ik & R, 14(12), 191-200(1980)

K. Morita, T. Matsuda, T. Iida, et al. : Chlorella accelerates dioxin excretion in rats. Journal of Nutrition
129(9),1731-1736,(1999)

T. Uchikawa, A. Yasutake, Y. Kumamoto, et al.: The influence of parachlorella beyerinckii CK-5 on
the absorption and excretion of methylmercury (MeHg) in mice. J. Toxicological Science, 35(1),101-
105(2010)

. K.Tanaka, Y.Tomita, M.Tsuruta, et al.: Oral administration of chlorella vuigaris augments concomitant

antitumor immunity. Immunopharmacology and Immunotoxicology, 12(2), 277-291(1990)
T.Hasegawa,Y.Kimura,K . Hiromatsu, et al.: Effect of hot water extract of chlorella vuigaris on cytokine
expression patterns in mice with murine acquired immunodeficinecy syndrome after infection with
listeria monocytogenes. Immunopharmacology, 35, 273-282(1997)

HINDy 2 aL s EEANY FT w2 JERIE, LR, 2012

HIAR—5E, MBI, HhEs, Ml dbilE 22 O 88 itk IZ 5 20898, AeifEE 2 & s in T
Wrget > % —, 3,9-13(1998)

PR, RINZYD, HHWT R8> DB TS A EHH R OEE, HAMIEE AR,
46(4), 254-261(2013)

HEBAT | 83 OIS X ORGSR, o), 80(931), 36-44(2005)

EWRE—, SN, AMRIE— D2 REEMESAT 2 AL ST A OY IR & B S 2 R & DR
P, HRLV A B Y —F5R5E, 34, 147-156(2006)

AR . T X0 TAEIC BT 2 G = b 2L LB LB & ORISR, fR PR RS aERY
e, 41, 71-75(2004)

A —, PR HEOE R - EWALE TR - N4 4 X0 R T, AW TR,
90(12), 790-793(2012)

MEEEF T ReIO DT 3/ - WAL TR - N X bR 58, A TrRE,
89(11), 679-682(2011)

I FROIEARFESR, https://www.umamiinfo.jp/what/whatsumami/, B H 2017/5/22

HAEZ, AIEY, FTIIHERE, 6 hEsEsmoy ik, sl ITSazilb ors, BAREmet
FTE4EE, 51(9),16-22(2004)

BIER S5 1, FARE -, T O LR EYEIC B X TI0REE, HARBERSREE,
39(5), 289-295(2006)

T4) v TATAARDEE®#225] X—FVA—=F—-<(FE=a—2, hitp://news.
mynavi.jp/articles/2014/06/03/philips/, B H 2017/8/8

New Food Industry (New Food Indust.) 2017 Vol.59 No.l1 19



EBEEID Y FHiHDHSR
—BBO7IVO—-IVHEEE — AR IR —

Il BT (VAKAGAWA Tomoyuki)’

"I R T A R

Key Words © H3FEERE (EH MBEEE 7R MTIUTEFR

I ®HIC

HR LD AT NEOFOAEHE LT 7 |
ICHfE L T X 72, ide MCEEEE S 2, §
A AR R E D g 2 & s, AHIZEE
MBS D LED, HANOFETY, 5123
OB 2o DEE R Y — L& LTRE
RFEALGETHHA L TE 72, SHITHEIE, BRI
i [BEVOEE] LD L) ITLDEVERKN
FoTh, WiCid TARMBEFROEMEH] & L
TRBFCTEMSZRES 7 S 4 70 B CRllE % &
DLz HDY—NE LTHERESNTEL, 20
IO, NREIZBEORSBEREF AT %M,
FOBMNEHE LA, ZNOEHICENTSL S
ETENEFNOIALE BRI TE 2, TN
B2 O ORESE OB T [ £ 0 EBR V]
ZBVIRD, FNFNROTACIC A - 72 % B
ET L EREVWEROR CRREIETCELS
EMS, HIZK A O/ EM L 29 8EThH
HEE-oTHMW|ETIE RV,

—77, LA OMESYE - BRI (24
A oFT MHIEROERR D D LK LR
AET, MAzRebbIF, ARz 56 L,
ARy, BAFELTEZANCED D] L7
L, i MCEoTHEELRDDTHALELT
Wh, L2L, FRIC [HLooidsEg <, %
CoDIFEEZ L], [T <CNTREEZDODADTA
WKCHANZHEESR TRV A e REANDE

HEINTH B, HIFIFAFVICHKE I LT,
BREZOEIIh L] LHiEDLHKBZZ [H
HOE | LHEEDLLTWL, FOH) T, D
DVWHAT E/ZROB I Z_HEpNIZR D, Fh
WEELLTLE ) ERTT IV I — Uik
Y, MRS KGEZEZBLIZT L
Fn) EFTH ARV, COZHEWOEKRYE D
DEDELTHLGNATENT IV TR FIE, =
5 7 = VORI X ) RN TS AEE S AR
A THY, 75y vy (HEEL
W, MhEA, B, RS, SEWE, JR, IR
T, [REZIWE, 7TLVUVF— ek &) 25| &
BT ORLSY JFHEERS T Y,
S5y y 2Ny REFEHOFERYWETL H
29, oF ), KEKICIZZOTEFT LT
FOMMEEE Y ETICEEE L 2SS ER R L
KN DTH 5,
COEHITHEITIE, EES LWVERE &% E Y
O B o5 L BREIE CRBICEEL K
E9 (0] DR %42, b OM5E s
V=T TIRIEOFED R ] O 5
<, WEABETRA - WFERETTEOR DML -
FBERETINC 7 4+ —H A% 4T, AR TrOH
TG EET 2 L 25T X B34 i bk
DT EME, 51 T HFED: - 2o
o7& 7T Ntk % i3~ <o
ZeE T T &7z, ARETIE, BiFIX LY BE

20 New Food Industry (New Food Indust.) 2017 Vol.59 No.11



REELDTT BIEOMR  —REEO 7 )L 3 — L SREE  HER S Hi—

BRWEE BT 720 OFEBETEOMEEIC DOV
T, BFRIHEFREHEO T £ N TV T FliFr
B 5HE 2 A HFr I RIZOWTE S O
FEINRE LR T DS IREBL L 72\,

1. HFBEBHIERIESAOKEEFY
—HFEBORBHEEBS L S —
KtToED»S, F7zb O MIEHEY DIELE
EAMAHD %, 19 AL, NS =S

[HIEBBIT A VAL TS| 2 & 2l

T2FET, NEEW»S0BY] 2, #HE

A GBS T VI — V2 HATL NS

R REEZEOH L, ZO5&ME2EALTE

720 2% 0, A BLIZENENDOBEE I A

DWTWBMBA O [EAEERE] e EEL,

T BERE SR B IS C & B S R RUR IS

ERL, ZORENTHIET 5 ELHEY. LT

7228l b LR, MR OBAIE % B

TR A LI SN, HEERFIZBWT

1E, 1904 4 (BHIG 37 4F) 128k S M7 E e

R DS E DT 2 S 185 2 A B &

BEL, 2% [Z 29 00EHE] & Lol

BAZSEAT S A 2 & T, EEOEEOEEO MY
S L BIPTER Y,

—J5, MBI N —FTE [& 1) 0
WEERE | L3R B R OB i TERER O
FIgs % BIIS, ERED Sz I8 kB % 2 2
==y 7L, ZOS5TEEE o TnDE MY,
LAL, SNETE &) 2V EEREICILHCT 2 580
N ¥ B R E b e P EETE TV RN
OHBIRTH 5, TlE, & &) DPVEROF O
RN LT ED LI BRODHEDIES S

11, SEBBO7NVI-VREBRAES
EERE
HHOREDHI B [Tha—VERK| & [H
AIGEE | 1 ZIEWEEERE D 7 )L T — VSRR T2 AK
9 5o FEEII DT &I O L 453123
wL, TIVI—VEENSERT L, ZUIEW
BHOBEIWA L, BRBEENS LSS, Th
B TEL] O E b, HICHEE DGV EE

B CASAA ZSE, HEICIIESERY, K7V
=@ [FEHIO] OWFNEL2EEETE 2%,
BN AEET 5 [HE] b [TENOHTE] %
EATAERTIED 505, —RIICHEEEERO
TN A= VEBENDPEETES [THHOHFE]
DEPE A FED T DIRARDER L V) Z &
b
Er)DVEREEREFBEOT VI -V
SN F IR A, & 19 P OEBERIIERE
FEREIC I OSBRI R & ol U O W ISR %
RL, i 7OV O — VERIIERSEERT
13 10% BRITCEDSIRATH 5 0laxd L, iE B
BT 18 ~ 20% 12 F THIFET 5 2 & sy
EnTar W, Tk, Er)hVER,
FOOFHEREE D T T & 2 G HEE R
DL — "B THAZ VG hb, 2
DIFFE T IV — 7T BT 5 S50 W 3FRETE
Saccharomyces cerevisisae % JEfS LT & 725> 10
N E THEE L 2 AREILEENICE L2
WEERE L IERTH - T D, FRaLHHZFNIL
BT B S & D A — N — B AR %SG T
XTnRn o,
EALSIEE L) DPVEBTOREEBEE A ML
AT 1k D B S 12 D W TR D T B VD 3R
#LTWb, 2190 VERITIERERE .
ELHRT, ¥ -V EEDLAREDS
DO [APL A LTIEFRIZTHN] LwnHo
THr "W, ZOHEE, X1 VBT
ANV AREICEE R V7 Y IViEER Riml 5p-
Msn2/4p DFEFEDTBRAIICRE L TnbH T &
WERL, ShICEVBEHEOX ML A REH
ARG R T OB REATHIM] S, FEEREREEE &
DOKEA R A ML AT LT RV &
Do TEL2 W, 72, EBRERRD
Rim15p-Msn2/4p & RIES® 2 & 15 / — )b
AR BT A E s 2T B
TIEE 2 ) PVEEEOFTV A+ L ATt fE 2
LT [BWREEN] 2% oTwnb L
EZZ2LNTwh,
CDEHIZ, E D PVERHIENLOMEIET
A b LAMMREEZIET, LWL TLa—L%

New Food Industry (New Food Indust.) 2017 Vol.59 No.11 21



REROTRES BIEOMR  —BERO 7 LT — L FRE L B I —

VEBHEMEEED AR ¥ ) A b & LTOHE % E
WL &b, ERETIIANEHIZDLH
TR & &9 VR EIKIISEK L T
&7z, 2F D X 1) P VERBEIEVWEA 2T
TNEPREICFE L EEMENTH D &
FRb. —F, BEPHRRTEEZTH D
121, BESZZREICHEIDT A 7O DEWA ML
AMEREDT RO SN B ETTH DL, 2D i
MBI NETE &) DVEERHCIEET 55
SERERE ] & F5 o 7B AEBERE & HARSLD & 1S
TETWVLRWIERRLTWEDOND L
Wy 7272, ELLOWENL, A ML ARSI
LHRICE LB THFEEORERE LM LS
HZEIITEETHY, SHITIEIRTLOAR
FHIMET Va2 — VIEOREE AT 2 0 &, £
DOF TG L7280 72 AR 2 5 il O B 5
WIS D EELTWVD,

1-2, HBENOEY) I3 EEBRBHLERT
HHOME AT A2 b0E T VI —VE
ZUTHRL[HEY] bEELELRO—-DOTH D,

M7zHid, BEMEINCAN & SITEL 2RE,

RRE R EORENEREN S, TORHO [
BR| 2L CTW5, T [EHEHONICAN
7l FETAER] ZT7 L= = E BRI Y,
BHORTIEMEELE) 7120, 20FRH
REFHIIIHEETH 5, TE, FHE O IXHFEF
DOERIFEY RTHET 16 D7 T AICHHEL,
FNSEERRMICTE L O [HFEOT L —3—
FA =] ZRELTVDE Y, 2071 —N—
KA —IVIZH D LS, EIEITRER, B
BT ANVEE, BEBGRE, BRE7Z: &, R4 TREIRLE
RS Y, ZNENOFEYN O RINT ¥ R
DD LZFDORBRDVTEE E N T 5, FRIZISEEN
D[ TINV—TFT 4 —TERHIPLEN ITT L —IN—
RA—=NDTTAVIZHGEENTWD IG5
LN, U THOFYOH T a R T OV
ENFFHOFEY OFEEA VT IV FORE
WThsb (H1),

LB B A, BERITFBEOM—DER [K]
HSETId 7 <, Wl X > THEEE B3
BEREMICTH Do 12, )0 T15 (EF -
HE) LEronrnwor (K- FiHE) HFo
E 1) DPOEFRGEENES Y, 2OBEE

C,HsOH

(0] (0]
/\/\)J\o/\ )\/\/\O)j\
HA7OVBIFIL

BBV 7SI
U\F FHRDED)

| 4-VG (A 7TL—/\—) DLERER

\

(Té%@’FEHH@F ¥f¢t [CF77E)

\_

)
Hﬁ%I:j/\/m “%Mp&Fmﬂp|

H3COj©/\
HO
COz 4-EZLFPPI-)

(BRI A R EDED)

X 1

HEBS T EEOREICEET 5L

22 New Food Industry (New Food Indust.) 2017 Vol.59 No.11



REELDTT BIEOMR  —REEO 7 )L 3 — L SREE  HER S Hi—

DK D B AR S T CICRAE S Tw
57, ko, BUE, BEEEOEEERY &
ZMCHFERET L Z EIEWRETH Y, ek
T — T T ENTNIEGEEE O 5 A ERE: 2 #Eg
BICHRE L TV 50021, AEEEOME 7L —
T, )Y THOFY RO T VBTV
DEEFERT BEECTAZ ) — = 7§ 5 )54
RRELTWA W, A 7a I F VIS S
O g (C6:0) &L ) — VBT AT WALT B
ZETHERENLT-O, WS ITHEMATH 2 7
Tur i ot cE g, B e
VI T NVOEEED M LT B EER T, S —
NVE ESE SN R R EN R Lz
L=, BBAREBERICILIAB- 7T
WVIACP] D&M ZHET A Z LML TW
59, ZoENVL = ViR REICA 7)) —
7T L, RMARERED a- 7T 1=y

N Fas2p DIFED 7 3 ) BEFRIEICERS A - 72
PR DS ME . CTHEIR T X, T OERKTI
EHREBROSREN ML, 7 7u v BE %
BICEMT L shTwng ™Y, o
I, Erl=vticL ) T RISV
AEEET AERMAERD LI LNTES
DTHbB, 78T F VDTS, BEfEA
VT IVOEEEKRE EY, HEOBGEE %
AT HIFHEERN OS5 FEEIZT TV D
PHESIN TS,

—Ji, BESEET [FD] ERWED) 21T
3w, BICREFOREFERTEIEL2N
(7 7VL—nN—] #BEPEELTLES) Z
EbdHb, BIZIE, AR ZHEEEICHY
LX) LCHMEERIERE - A3 AOFD
PHTLE ). ZOFNIIHFBEIFEET S
4 ¥ VTTYa—) (4-VG) \ZHIRT 5 2,
AVGIZKRBEICEIND 72V T % 3R
BArAREET A2 CERESN (1), X
LETLZORVEBRLEITLE D Y, 4,
HZEBERE O 4-VG A FE 2B 53 % &= T PADI
& FDC1 HRAE &N, % OWE(EFH 3k 1o #kak
TAEGED,, MFMEN4VG 2 EHET L2
ERHEPIIR o7, b E TE

5L CELHERESOKREGIE, 4-VG & 45
LTLEID, B/ blz& 1) huEERE
INHBELETICEENPA-TEY, 4-VG A
REA 2 IIRELTWDE P2, 2%, X1
PWEEREF 7 7L —N—FEET LI LR
LBHEOFEY ZETIENTEL LI TH D,

ZOEHIT, HEBEIVET [F0] E [7
Va—VEED] LHRITHEORE Y EAT S
FEFICEELZHTFO—2THb, ZN5DEE
IZBWWT, & &) DWEERIIHIEREE S O M
ML—2ATHhY, —MHNEEFERTORES TIX
Z L )DVETD L) RESLHTLOIIRNE
WOHAAIFNEIFFCE W L 7K S HfF
T&5h, £oT, ExIHDPVERLELEEY
BRSO THAEBBOBEE LKA TDH, #ERL
I (k) & &) PVEE] 2EANTIEEL
LTWABZIFIBRE RV, A7z H 3B RO
REZGEIRTB2LEETHLLDOD, & &) hwn
FErE L3RG DH LR D, F O % I IC
U L72EEEEET 2 L 25T & 2 AMEHTH
DF ¥ — I VT REEBEE AR LT LE
WdbEEZTND, 2F, 2L HIET
TR IERE Ty Y — " L B A—I83—7T
A4 FVHIAFETH A LD b, HICEHMI 5
WIFAD T U HF v T INFIEOFEERECTH 5
VDB B D Lt

2, HEBBO7E M7 TE Mt

77 Pl =T ARV

AT EZROH, ZHEWIZ:5DI1ZET
bV AR O HEZREIE [ % f D 121g,
BANCEoTLEROHD Y] ELTWD,
D%, HOWMSIIWEWMAELHY, ThEh
HEO [LERBOE| 2H-> TBLLDIIEET
Hbo B, e bOTHE LFIREEICH
PAEINTWDE, fRIBICE>TELZTEMNT L
F FEUHET LT LVTFTE FFe FarF—+
(ALDH2) 121/ —< )L (NH) &% 13
LA EF I WEREL (M ) OFFFENH SN,
ZOHEIH e MAANDEOE S % KL T
BranTngE 3%,

New Food Industry (New Food Indust.) 2017 Vol.59 No.l1 23



REROTRES BIEOMR  —BERO 7 LT — L FRE L B I —

T MTIVTE FiE, 57NV EILE -
RIBEE BT H VRV iRER L, EEAO
Z R HRMERO T 3 L IEEINIES
T 52 & ThA 2GR RE 2 HE T 5 72
B, TRTOAEWIH L TRtz R >,
LoTT7E M7 NVT e FE#EFHILT 5 ALDH2
OB b LFE TR Z450) 5 HF-O O
EOTHDL I LIEWHETE S, Lo, MAE
EROT T A4 S EIEOBEIAT S DR TT
Yt b TV FOFELY EEETEE, HEFHE
B, FAICEDSLZEDNTELDTIREEAT
LEI,

—J, TR FT7IVTe FIZHFERFO TV
- VEBOBEBELZMNHBTEETHL L h
5, FEEET, HSERMBEEICT VT FA ML
B ENITTEBY, 2OM3 o & ZHEW
Lo TWDL I EDPESHIEBETES.,25 D)
WM EP VO THhE LEEDLN, 20
T M T T e RIS S MRS E & AR
BR7ZZHbDHE RO v RS2 TR
LEEZTWD,

2-1. HEFEBHO7+E 77T RittERE
BIZFE (AAT)

DL BBEREOLE, RAbOS V=TT
EHFERREZ AW, BETPRETL LT
BZMERTSOUEDT X T VT Ntk
M E S (AAT) Z[EE LT & 727, AAT
23R4 RBE R RO MZ TG TN TV
Zens, HFEBREHOFIOFTTELIT
VFE FxiEE B> TWA I ENESIZHE
BT&EL, Frlg, FEALEETORY =AY
EEREEE (PPP) ORI HZR L 32— N T 5#%
THAAT TH Y, ZOBIZTHRBIITENT
VFE RIZE D RELS ERTEY, $72, K
o O IFERER AL T O RIBRIESEICT 2 b T
FU N R L, Zva—21) YAV X
I —VYHEMLET PG OFEBIEITEL TV T L K
AMLATFTCTIRELNVICEEI S NG ™, —
W, EEHIEKRFTH S Stbs b 72 AAT D—
HT®Y, RBIZLIDVENTEFT LT R

TR RS, 2T Shs 12k o THB
filf# S5 AAT BT ORIET AL T3,
Sth5 X7 F 7V F b FA kL AF Tl PPP
MEERTORRE LH S8, FERC PG O
BHEZMHI LT ®, 2oz ki, B3R
BIE7E N7V TE FA ML AT TSt 12X
D7V a— 207 e — % @R 5 PPP
Wi s X9, PPP & {EMHEALT 5 T &
L CTWE 2R B, EBE, 2y HRo—
LA AT o THhBE, T T FTE NIEAE
TIP3V T PPP DAL 3 R o i
EHBBIMIC LR/ T2 (K%5EK), 2% ) PPP I
T FT T FIFERREICBW TS0 E
TRRE 2 E O LS E NS,

22, 7PEMFPIVTFERZAMLATICETS
NADPH &K 5 KR DO & 1731
WEEEERR I, 7 T IVFe FA ML
ZFTPPP 2 b 2 ULENH D DIEAH D2
T2 b7V TE FAMLVAIZET S A% R0 —
LR DT — % # WD THh D &, HFERIIT
t F7 VT FA ML AT TIEAEA NADPH
HEIEA NV ALMAET & RT3 50 R s
EE5 (RFEFE), EHIZIENAD H) %2V~
FE{t9 % NAD (H) ¥+ — Y OREIGHW %
BHLTE M TLTe FEZTERTIEND
b (R%ER), 7TEIT7LVTE FIZLAPPPO
HEALIE [NADPH Ofitfs ] S EZE2&E TH
HZENHENTESL (F2),

TiE, WFBREETEFTLFE FA ML A
T T NADPH %5k L 2 17 i % 5 2 VD 9
ZZ I3 AAT 8 {x T-#E (213 NADPH % B3R § 2 B
#HEa— N7 23 D0D#E(EF OARI, GLRI,
HOMG6 736 £ CT\ww72 ', Z & NADPH &
EHEFD S b OARI X, BRI E G R D
3-4FF YT VIV[ACPI L ¥ 7 ¥ — ¥ (Oarlp)
Fa—FLTHEY Y, EB, HEREFEIT X
k7 VT v FAEFE T C Stbs MKAFAY 12 OARI O
FHE LRSS, Mo+ L1 CEE (C18:1)
BEERMmMEEsY, $2, EHERE~OLL
A4 VEROVINE, PPP RO T TV T N

24 New Food Industry (New Food Indust.) 2017 Vol.59 No.11



BLREDSEE T BIOMSR  —BEEEO TV O — VISEE L T A ER K —

| PERPLFERRRLRBL PERPILTERINLRBD

X2 HIFEEBBO7tE M7ILTFERICEBRY M=) DEERIROEMEL

S~

——

O\ N

Stb5p BB DR DZRICAATTE

RY b= VR

D& RERBA SRR DEMIE W GSHESRRDIEML

| ]
e GSHOR%
NADPH®DI3 \ N
PERPILTER \ 4 v
D= | AL Vo | | Bl |

ASH(:A:%AA(D}@}E |

Ac V
AAZ kL R(CER ! /

K3 ChETEHELLELR > TEAEFERBOT & F7ILT & REERE

New Food Industry (New Food Indust.) 2017 Vol.59 No.l1 25



REROTRES BIEOMR  —BERO 7 LT — L FRE L B I —

M E BTG T2 ZOZEhb,
HZEEERED NADPH 2 B R$A5 7 M7V Tk
FFFERDO O EDIEF L A VEBERRTH B S
EDIREENS,

7, YV¥FF2 (GSH) L ¥ v ¥ —%
b NADPH RfFEIEHZ TH ) ), 2 0@EIET
GLRI DRI LRV T 2 M 7L T e Nzt %
Y, GSH SR O MBS % a0 — 1
$TAHGSHIZT7EFTLTFTL FARNLZIZED
FEBEMIFLL ML, ¥/ GSH &4
AR OB FRIBMRIZSR W T 2 P 7L F
A RT Y, & 5121F, #LA GSH £
s 52 & CHFEFOT7T N7V FiEZ
PABBTESL Z Eh5 Y, BILH GSH A4
RO T X P 7T P ESE CEE 2%
HEFEOZLIIHATHS, LA L, GSHIZ
RIFT % AT v — G HEARBH  A 7 & (&R
FHE (ROS) DA & [GSHIEAEIZ L %
R 133, RICES T 2 BETREEER
HEETHL 7R MTVT FliTHREIC RS K&
ZERW?, DF ), GSHIZW Y 27 4 &1
B HETTR FTLFE FlitEICES LT
WL ZEIlhb,

—7J7, GSHIZ7TE M TIVFE FA ML ATIZ
B THBREEITEE L SN2 b s,
MR L ~ovid 2 o afiiE 2 BB L TRIIC
WA L7232, GSH OB RIEY) Td 5 Cys % Cys-
Glyl37 € M7 VT FEHEEIEEAIC
WRT A EDPWE SN TVEDY Y 7+
F7IVTE FARLATFTTYH Cys & Cys-Gly D
MRNEE 2 L o720 —JF, GSHDT
LTV Te FiEGREZBIZE L TCAa b &, GSH
BB RZICR o L TR P T IVTe K e
RERBRL, RRK4DFOTEINT LT FE
SFPICHRT B 2 e e o572, 7
VI — VEBEOWE, BEERAHTPREET £ -
TNT e FEARTHEICHLE L, FOMIAD
M EAGRSETLE ) &, LRSS
TLEHIVARIDH D, LTANPGSH Tt
FTVFE FAIMEIR &9 S AREET, WEL
THLETSWRETEITVTE F2 T 5 &

5T, HWEFEETRIC & o TIE—HRny 2 35k Mk os
T&H% GSH DF AT IV I — VEFEIUFER AT
HHEITHb, ZTOXHICHFRERIZ, BY
D DU A DR TIPS 2 [ HE A4
FFICANRTWE L) THDE (F3),

ZDLEHI, TNETOHANLEZ S L,
HAZOFETIE, )V —TFANVET VT F
FUREOERGVATA v EECRAEY
FCITNEZHBWEL LIS 26150
BNV, TNHBAFTYTARANRAS VA
WERTHLMELROND LNV EBRTIC
EHLTWwWh,

A THN L2 FBEO 72 P 7 VT e
TP T HEMIZIZAD—ERTH Y, F kAR
EHWELTWARWAAT EEZFIE 72 EAD
bo Ak, TNS AAT BT OFNT S, A—
IN—HIFREFOER, SO0 HE
WVORLRDB RO 50 Ltz v,

EbUIC

AT [P ETBEOIS ] LEL T,
T I =)V EF Y R EETIEEEEOREERE ) &
ZFORFERIZONWT, EHIIIHFBESOR
D7 X M7 T e FIxT$ 2B ieg & s mE
BEDGF AN = XN H LIS L TE T,

THINEEE IS BV, ENEBRITHEICT VT —
VEVED HHEE TR, Bl O 7% Bk
FEETHMATH D Z L 2R TEMFIC, & &
PV IR b D0 IC®kS G R H Y, £
7oH 4 ZHENIREEICHT 2 22 A5 5, FER 0T
BRLWBHEZ®E)HIT TN TVWERA—3=T
A FVIIGEAETHADIIEIETTO RV, bbb
HAEZEDOER, BHREND [HARRE] ©
F A T A G LR TR 72 JER & R
BHEAEETL 2L TH D, 72 HOEAEEF
WXL I)DVEREE BT D, WORZFDOH
BLDEDOEHELAIZLTWD,

[ HEXT3E] %60, H3FERo M
FELHOMMRIZE THHEREL, Zo{MA%E
MEamsiz s, MHOFORBELE T T ]
YO TEET S, BRUTEELRET, HI2IE

26 New Food Industry (New Food Indust.) 2017 Vol.59 No.11



REROTRES BIOMR  —BERO 7 LT — L FEE BRI —

H72HEDEBRETTFIE G > TN D IFEERLE AIRTIRTIE D B A%+

WWEH LoD, 4R b45H#HE (OABL)

ARG S [ (FEER) 260 T AR5 SUNATEC e-Magazine vol.126 |Z38% &
HHLERLVBHEEZELALZNLDTHS, b NZJERRITINEE - BIEZ L72bDTY,
HLAHAMEAND [LEROE] 2b&F2 5T &

BE ik

1. Brooks PJ, Enoch MA, Goldman D, et al.: The alcohol flushing response: an unrecognized risk factor for
esophageal cancer from alcohol consumption. PLoS Med. 6: €50. 2009.

2. Eriksson CJP: The role of acetaldehyde in the actions of alcohol (update 2000). Alcohol Clin Exp Res. 25:
15S-328S.2001.

3. Seitz HK, Stickel F: Molecular mechanisms of alcohol-mediated carcinogenesis. Nat Rev Cancer. T: 599-
612.2007.

4. Seitz HK, Stickel F: Acetaldehyde as an underestimated risk factor for cancer development: role of
genetics in ethanol metabolism. Genes Nutr. 5: 121-128. 2010.

5. Seitz HK, Becker P: Alcohol metabolism and cancer risk. Alcohol Res Health. 30: 38-41, 44-47. 2007.

6. WENAT ALFWH I X B ENBEG YL Uy 2Ny AEREE. HARCE - SCHEFERRE.
54: 193-199. 2006.

7. HHEE O IETEEERE O ZE—80 (O FE—. IHHIEREFZES. p100. 1992.

8. MM 7/ L b WITEEREREO R L BEREANOHF 7258 m. ALF LAY, 52: 223-232.
2014.

9. WY, $ARML R2ILEE I & O SUL o FEE R PRI B RS Ie A RR 2 0 H A1 R
BRI LI BE 7077 h—. FERFANTREE. 14:2-6.2016.

10. JEVLAHES, PIEAT, MR, b HEREY OIGH & L CUENEEE D S 55w L 728 A
BEREIC & A i MRS ORRA. RPN 2255, 15: 12-20. 2016.

1. JEURH - 2 EEERE L T V3 — VREBED R OS2 AL L EY). 50:723-729. 2012.

12. Watanabe D, Araki Y, Zhou Y, et al.: A loss-of-function mutation in the PAS Kinase Rim15p is related to
defective quiescence entry and high fermentation rates of Saccharomyces cerevisiae sake yeast strains.
Appl Environ Microbiol. 78: 4008-4016. 2012.

13. Watanabe D, Wu H, Noguchi C, et al.: Enhancement of the initial rate of ethanol fermentation due to
dysfunction of yeast stress response components Msn2p and/or Msndp. App! Environ Microbiol. 77: 934-
941.2011.

14. Noguchi C, Watanabe D, Zhou Y, et al.: Association of constitutive hyperphosphorylation of Hsf1p with a
defective ethanol stress response in Saccharomyces cerevisiae sake yeast strains. Appl Environ Microbiol.
78: 385-392. 2012.

15. RFER], ERET, 2RT), b 7— N4 vy 23 LwWAERFERR. BRI 1997

16. FHEAT D IEHOERERTAL AT 1251 SR IZE 2 BRI RE X OFRE AR, H AR &
2R 101: 730-739. 2006

17. 3 D OBE LR OR R, AW T 89 1 717-719. 2011

18. Ichikawa E, Hosokawa N, Hata Y, et al.: Breeding of a sake yeast with improved ethyl caproate
productivity. Agric Biol Chem. 55: 2153-2154. 1991.

19. KN SV hohro i EWE - vVvL =2 7737, 13:109-112. 1977.

20. O (HEBR) BAT, WL WE, AJF JolfE, A Fluazifop Mt IC X 2FEEE A v 7 3V @k MG

RO S EE. H ARG 55, 93: 665-670. 1998.

New Food Industry (New Food Indust.) 2017 Vol.59 No.l11 27



REROTRES BIEOMR  —BERO 7 LT — L FRE L B I —

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Mukai N, Masaki K, Fujii T, ef al.: PAD1 and FDC1 are essential for the decarboxylation of phenylacrylic
acids in Saccharomyces cerevisiae. J Biosci Bioeng. 109: 564-569. 2010.

Mukai N, Masaki K, Fujii T, et al.: Single nucleotide polymorphisms of PAD1 and FDC1 show a positive
relationship with ferulic acid decarboxylation ability among industrial yeasts used in alcoholic beverage
production. J Biosci Bioeng. 118: 50-55. 2014.

Crabb DW, Edenberg HJ, Bosron WF, et al.: Genotypes for aldehyde dehydrogenase deficiency and
alcohol sensitivity: the inactive ALDH22 allele is dominant. J Clin Invest. 83: 314-316. 1989.

Goedde HW, Singh S, Agarwal DP, et al.: Genotyping of mitochondrial aldehyde dehydrogenase in blood
samples using allele-specific oligonucleotide: comparison with phenotyping in hair roots. Hum Genet. 81:
305-307. 1989.

Singh S, Fritze G, Fang BL, et al.: Inheritance of mitochondrial aldehyde dehydrogenase: genotyping in
Chinese, Japanese and South Korean families reveals dominance of the mutant allele. Hum Genet. 83:
119-121. 1989.

HIEGEW, fERMRZ D ALDH2 (R T-4 0 L RIS, fRMEEHERS. 103:82-90. 2012,
Matsufuji Y, Fujimura S, Ito T, ef al.: Acetaldehyde tolerance in Saccharomyces cerevisiae involves the
pentose phosphate pathway and oleic acid biosynthesis. Yeast. 25: 825-833. 2008.

Matsufuji Y, Nakagawa T, Fujimura S, et al.: Transcription factor Stb5p is essential for acetaldehyde
tolerance in Saccharomyces cerevisiae. J Basic Microbiol. 50: 494-498. 2010.

Schneider R, Brors B, Biirger F, et al.: Two genes of the putative mitochondrial fatty acid synthase in the
genome of Saccharomyces cerevisiae. Curr Genet. 32: 384-388. 1997.

Collinson LP, Dawes IW.: Isolation, characterization and overexpression of the yeast gene, GLRI,
encoding glutathione reductase. Gene. 156: 123-127. 1995.

Matsufuji Y, Yamamoto K, Yamauchi K, et al.: Novel physiological roles for glutathione in sequestering
acetaldehyde to confer acetaldehyde tolerance in Saccharomyces cerevisiae. Appl Microbiol Biotechnol.
97:297-303. 2013.

Aranda A, del Olmo ML. Exposure of Saccharomyces cerevisiae to acetaldehyde induces sulfur amino
acid metabolism and polyamine transporter genes, which depend on Met4p and Haalp transcription
factors, respectively. Appl Environ Microbiol. 70: 1913-1922. 2004.

Penninckx MJ: A short review on the role of glutathione in the response of yeasts to nutritional,
environmental, and oxidative stresses. Enzyme Microb Technol. 26: 737-742. 2000.

Penninckx MJ: An overview on glutathione in Saccharomyces versus non-conventional yeasts. FEMS
Yeast Res. 2: 295-305. 2002.

Kera Y, Kiriyama T, Komura S: Conjugation of acetaldehyde with cysteinylglycine, the first metabolite in
glutathione breakdown by gamma-glutamyltranspeptidase. Agents Actions. 17: 48-52. 1985.

Anni H, Pristatsky P, Israel Y: Binding of acetaldehyde to a glutathione metabolite: mass spectrometric
characterization of an acetaldehyde-cysteinylglycine conjugate. Alcohol Clin Exp Res. 27: 1613-1621.
2003.

Nagasawa HT, Elberling JA, Roberts J: Beta-substituted cysteines as sequestering agents for ethanol-
derived acetaldehyde in vivo. J Med Chem. 30: 1373-1378. 1987.

28 New Food Industry (New Food Indust.) 2017 Vol.59 No.11



Influence of differences in the amount of added water
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1. Introduction

Japan is blessed with a climate for producing
rice, and many recipes with this staple food have
been created, in addition to cooked rice, thereby
enriching eating habits. Wheat flour products,
such as bread and noodles, are generally eaten as
staple foods in addition to cooked rice. Occasions
to eat cereals with a high dietary fiber content have
recently increased because of abundant food-related
information and an increase in health consciousness.
Originally, cereals represented grains other than
rice and barley", and included several types of
grain including foxtail millet (awa) (Setaria italic),
common millet (kibi) (Panicum miliaceum), and
Japanese millet (hie) (Echinochlo aesculenta).
Cultivation of these cereals started in the Jomon
period around 4000 B.C.?, being historically older
than rice. Cereals were important crops in some
eras, but cereals were considered to supplement an
insufficient supply of rice in Japan, which attached a
greater importance to rice, and cultivation of cereals
rapidly decreased after the Second World War?.

Cereals contain abundant vitamins, minerals, and
dietary fiber, and are nutritionally superior to rice®.
These are used as substitutional foods for people
with rice/wheat-induced allergies, recently attracting

attention again.

Among these cereals, we focused on sorghum
and previously reported its cooking behavior and
application for prepared food”. Grain sorghum
(sorghum) is termed ‘Indian millet’. It is a Poaceae
grain native to South Africa®. Its nutritional
composition of dietary fiber, minerals and iron is
abundant compared with polished rice, and the dietary
fiber content is particularly high at 2.3 g/100 g”. In
the US, it is attracting attention as the 4th popular
grain following corn, soybeans, and wheat, and
the physicochemical quality, anti-oxidative and
anti-inflammatory actions of sorghum have been
reported®. In Japan, substances inducing wheat
allergy and components supporting the physiological
function of the body and functions to maintain
health are of great interest”, and studies on prepared

1213 were

food®*'" and water absorption properties
reported. Bread in which dietary fiber and thickener
were added'”, and in which strong flour is partially
substituted'” and mixed with cereals'® have been
prepared, but there is no bread using only sorghum.
Thus, we investigated the baking quality of white
sorghum flour and clarified the range of the amount
of added water in our previous study'”. In this study,
I investigated the appropriate amount of water and
comprehensively evaluated the product properties,

texture- and chromaticity-associated physical
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properties, eating quality, and food texture.

2. Experimental Methods
2.1 Experimental materials

White sorghum: White sorghum flour (sorghum
flour) (Nakano Industry Corporation)

Butter: Yukijirushi Hokkaido salt-free butter
(MEGMILK SNOW BRAND Co., Ltd.)

Sugar: Caster sugar (Mitsui Sugar Co., Ltd.)

Powdered skim milk: Hokkaido skim milk
(MEGMILK SNOW BRAND Co., Ltd.)

Salt: Table salt (The Salt Industry Center of
Japan)

Water: Natural water South Alps (SUNTORY
FOODS LIMITED)

Dry yeast: Nissin Super Camelia (Nisshin Food
Inc.)

2.2 Sample preparation

Samples were prepared as previously reported'”
using a home bread machine (SD-BH1000, Panasonic)
and an approximately 2-hour ‘quick baking’ course, in
which strong flour was substituted with sorghum flour:
The materials were placed in a bread baking pan, dry
yeast was placed in a yeast container, and ‘quick bakin
g’(kneading — ageing — kneading — fermentation —
kneading — fermentation — baking) was selected and
started. After baking, the bread was taken and cooled

down.

Table1 The materials and their amounts (g)

materials  sample1 sample2 sample3 sample4
1.1-times 1.2-times 1.3-times 1.4-times

White 280.0 280.0 280.0 280.0
sorghum flour
Butter 10.0 10.0 10.0 10.0
Sugar 17.0 17.0 17.0 17.0
Poudered 6.0 6.0 6.0 6.0
skim milk
Salt 5.0 5.0 5.0 5.0
Water 320.0 340.0 360.0 380.0
Dry yeast 4.2 4.2 4.2 4.2
sum total 642.2 6622 6822 7022

The materials and their amounts are presented in
Table 1. In our previous study'”, using 200 g (1.0
times) of water as the normal amount following
the instruction manual, 3 types were prepared with
1.0, 1.5, and 2.0 times of water, and the 1.5 times-
and 2.0-times water amounts were too small and
too large, respectively. Thus, in this study, 4 types
were prepared with the water amounts between
these: 1.6, 1.7, 1.8, and 1.9 times. As these amounts
corresponded to 1.1, 1.2, 1.3, and 1.4 times of the

flour amount, these are presented as so below.

2.3 Measurement items

1)Weight: Scout Pro Sp2001Fjp(OHAUS
COPORATION); max 2000 g, d0.1g

2) Volume: Laser volume meter Selnac-Win VM2100

3) Specific volume: V/W (determined by dividing the
volume by the weight)

4) Chromaticity: Color and color difference meter
(Nippon Denshoku Industries Co., Ltd.);
diameter of reflexing sample stage, 30 mm. The
L", a", and b" values were determined and the
color differences were calculated.

5) Texture: Rheolometer IPC-B4A (ITECNO); load
cell, 5 kg, 12 cycles/min; number of movements,
2; plunger diameter, 30 mm; and clearance, 2 mm.
Hardness, cohesiveness, elasticity, and chewiness
were determined.

6) Sensory evaluation: Eating quality was evaluated
using thefood action (FACT) rating scale, and
appearance was evaluated using the ranking

method.

3. Results and Discussion
3.1 Observation of the shape

The shape of baked sorghum flour bread was
observed.

The lateral and bottom surfaces of the crust (outer
surface) were browned, but the upper region did not
become tall due to a weak oven spring, and it was

irregular and browned lightly. Regarding overall
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1.2-times
sample

1.1-times
sample

1.4-times
sample

1.3-times
sample

Fig.1 Cross-sectional surface of the white sorghum flour bread

swelling, according to the instruction manual of
the home bread machine, the height is less than 10
cm in the absence of wheat, and the heights of the
samples prepared with 1.1-, 1.2-, 1.3-, and 1.4-times
water amounts were 8.5, 8.7, 6.8, and 6.6 cm,
respectively.

The crumb (internal quality) was compared with a
cross-sectional surface of the bread cut lengthwise in
half, but a mark of the bread machine wing remained
in the lower part of each sample. The bread was
further cut in half to remove it. The 4 samples cut in
half are shown in Fig. 1. Overall swelling of the 1.1-
and 1.2-times samples was good, but the lateral side
was dense in the 1.1-times sample. In the 1.3- and
1.4-times samples, swelling was not good, but foam

was noted over the 1.3-times sample.

3.2 Weight, volume, and specific volume

The weight and volume were measured 1 and
24 hours after baking, and the specific volume was
determined.

As sorghum flour dough does not readily absorb
water”, based on the results of the previous study'”,
comparison was performed based on the amount of
added water: 1.1-, 1.2-, 1.3-, and 1.4-times of flour.
The results of the weight are shown in Fig. 2. The
actual weight increased as the amount of added
water increased. Although the data are not shown,

the weight reduction rate of the 1.1-1.4-times

1000
m after 1hour
after 24hour
d
629.3
5771 3 5956 b 6L Se 626.8
) 572.4 590.4
=
w 500
[
3
0
1.1times 1.2times 1.3times 1.4times

Fig.2 Weight of the white sorghum flour bread after

baking
Different letters on the bar indicate significant (p<0.01)
(n=6)

samples at 1 hour after baking were 10.0-10.4%,
showing an increase in reduction with an increase
in the amount of added water. In contrast, at 24
hours after baking, the weight reduction rates
were 10.9-10.7%, demonstrating that it decreased
in the samples with a high added water amount.
Evaporation was high from immediately after
baking in the samples with a high added water
amount, suggesting that the difference among the
samples decreased with time. Regarding changes in
the weight within the sample, no significant change
was noted in any sample, suggesting that the added
water amount does not have a marked influence on
changes in the weight of sorghum flour bread during

storage after baking.
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1500
m after 1hour
a b after 24hour
a 1038. 1 b 1064 1
1035. 1 d
@ 1000
- 780 7 807. 5
£
L
]
£
5 500
>
0
1.1times 1.2times 1.3times 1.4times

Fig.3 Volume of the white sorghum flour bread
after baking
Laser volume meter
Different letters on the bar indicate significant (p<0.01)
(n=6)

The volume was measured at the same time-
points as the weight, and the results are shown
in Fig. 3. The volumes of the 1.1- and 1.2-times
samples were greater than 1,000 cm’, but those of
the 1.3- and 1.4-times samples were approximately
800 cm3, demonstrating a significant reduction. It
is said that it is better to maximize the amount of
added water as long as it does not interfere with the
work'®, but the volume sharply decreased when
a 1.3-times or more amount of water was added,
suggesting that 1.1-1.2-times is desirable.

At 24 hours after baking, the volumes of the 1.1-
andl.2-times samples increased by 0.3-1.1%, whereas
those of the 1.3- and 1.4-times samples decreased by
1.0-1.5%. As the rate of change was also low in the 1.1-
and 1.2-times samples, the amount of added water of
1.1- and 1.2-times may be appropriate.

The specific volume is also termed as the porosity
and used to evaluate the physical properties of
porous food'”. It is determined by dividing the
volume by the weight. The specific volumes of the
1.1-1.4-times samples are shown in Fig. 4. The
value of the 1.1-times sample with a large volume
was 1.77-1.82, and that of the 1.2-times sample was
1.76-1.82. Generally, the specific volume of square
bread made with wheat flour is 3.8-4.2, and that

2.5
M after 1hour
. after 24hour
G 179182 177131
5 b
2 b b b
o 4 1.28 1.2
£ 127 7126
E =
g
(=} 1 1
B
(%]
a
a 0.5 |
0
1.1times 1.2times 1.3times 1.4times

Fig.4 Specific volume of the white sorghum flour
bread after baking
Specific volume (cm3/g): volume/ weight

Different letters on the bar indicate significant (p<0.01)
(n=6)

of round-top bread is 4.0-4.5*”. Thus, the specific
volume of this bread is low. As bread is swollen
by carbon dioxide produced by yeast fermentation,
which is retained by gluten®”, favorable bread could
not be prepared with gluten-free sorghum flour
compared with general bread prepared with strong

wheat flour containing abundant gluten.

3.3 Chromaticity

Chromaticity of the samples was measured using
a color and color difference meter, and color was
presented as the L*, a", and b" scales. In our previous
study'”, no significant difference was noted in the
value between the upper and lower parts of the
crumb or among the samples. Thus, it was measured
in the lateral and bottom surfaces of the crust. It
was not measured in the upper surface because of
its irregularity. The samples were cut into 2.5-cm
square pieces and subjected to the measurements.

Table 2 shows the mean =+ standard deviation of
the L", a", and b" values.

The L" values represent brightness?”. The color
becomes whitish and bright as the value rises,
whereas it reverses as the value decreases. The
L" values were significantly higher on the bottom

than on the lateral surface in all 1.1-1.4-times
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Table2 L*,a*,and b*values of the white sorghum flour bread after baking

L*value a*value b*value
1 1-times sample lateral surface 249 +18* 11.0+x13*" 161 XX 04°
bottom surfacepart 34.8 +0.1° 42+ 03° 130+ 04"
1 2-times sample lateral surface 26.7 £ 24° 81*x09°¢ 158 % O.Sf
bottom surfacepart 34.7 = 0.4° 31+x02¢ 118*06°
1.3-times sample lateral surface 450+ 16" 71x16° 227+07¢
bottom surfacepart 48.7 £ 3.7°¢ 03+037 148F*12°
1.4-times sample lateral surface 453+ 28¢ 7019 228+ 11¢
bottom surfacepart 52.4 + 1.3° 09*+x06°% 149x09°

Each value is mean = S.D. (n=6)

Different letters at same column indicate significant differences. (p<0.01)

samples, and uneven browning was noted on the
lateral surface. The L” values on the lateral and
bottom surfaces rose as the amount of added water
increased from 1.1- to 1.4-times, suggesting that an
increase in the amount of added water makes the
product bright (white).

The a” values represent the degrees of red and
green on the + and —sides, respectively®”. The a”
values of the 1.1-1.4-times samples were +, the
value was significantly lower on the bottom than on
the lateral surface, and the degree of red was strong
due to browning of the entire surface. In contrast to
the L* values, the a” values decreased as the amount
of added water increased from 1.1- to 1.4-times on
both lateral and bottom surfaces, clarifying that the
increase in the amount of added water reduced the
degree of red of the product.

The b values represent the degrees of yellow
and blue on the + and —sides, respectively®?. The
b* values of the 1.1-1.4-times samples were +,
and were significantly lower on the bottom than
lateral surface, demonstrating that the degree of
yellow increases as the color of browning becomes
faint. Similarly to the L" values, the value rose as
the amount of added water increased from 1.1- to
1.4- times, but the value was higher on the lateral
than bottom surface, clarifying that an increase in
the amount of added water increases the degree of

yellow on the lateral surface.

Table3 Color difference between the each sample

lateral surface bottom surface

1.1-and 1.2-times 3.5" 1.3"
1.1-and 1.3-times 21.3 14.6
1.1-and 1.4-times 221 18.0
1.2-and 1.3-times 19.6 145
1.2-and 1.4-times 20.3 18.1
1.3-and 1.4-times 0.9" 3.8"

* * %

- slight, : appreciable, non sign : very much

The crumb was entirely whitish because it was
present inside, whereas browning of the lateral
and bottom surfaces may be readily influenced by
baking because these are the outer surfaces.

Table 3 shows calculated color differences of
the lateral and bottom surfaces among the samples.
When the relationship between the N.B.S. unit and
perception was analyzed in these findings®”, large
differences of more than 12.0 were noted between
the 1.1- and 1.2-times samples, and between the 1.3-
and 1.4-times samples. On the lateral surface, an
‘appreciable’ difference was observed between the
1.1- and 1.2-times samples and a ‘slight’ difference
was observed between the 1.3- and 1.4-times
samples. On the bottom surface, a ‘slight’ difference
was observed between the 1.1- and 1.2-times
samples, and an ‘appreciable’ difference was
observed between the 1.3- and 1.4-times samples.
In addition, the color differences were smaller than

those among other samples.
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Fig.5 Hardness of the white sorghum flour bread
after baking

Rheolometer (12cycles/min, plunger diameter 30mm,

clearance 2mm) (n.s.) (n=8)

3.4 Texture

Texture was measured in the samples 24 hours
after baking. The crumb of the measurement
samples was divided into the upper and lower parts,
and then cut into 2.5-cm squares for measurement.

Hardness represents the force required to make
a specific deformity, and it is related to an internal
bonding force forming the food*”. Fig. 5 shows
hardness. No significant difference was noted
among the 1.1-1.4-times samples, and the lower part
was harder than the upper part in all samples, but
the difference was not significant.

The amount of added water (20 g) accounted for
2.8-3.1% of the whole weight, and it was suggested
that the degree of this increase does not markedly
influence the hardness.

Cohesiveness is related to fragility and hardness
when food products are crushed®”. Cohesiveness
is shown in Fig. 6. A significant difference was
noted between the upper and lower parts in the
1.1-, 1.2-, and 1.4-times samples. As a significant
difference was observed in the upper part among the
samples, the density may have been different from
that of the lower part of the sample. The samples
were fragile when they were cut, demonstrating that
cohesiveness of the samples prepared with sorghum

flour is not high.
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Fig.6 Cohesiveness of the white sorghum flour
bread after baking

Rheolometer (12cycles/min, plunger diameter 30mm,

clearance 2mm)

Different letters on the bar indicate significant difference

(p<0.01) (n=8)
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Fig.7 Elasticity of the white sorghum flour bread
after baking

Rheolometer (12cycles/min, plunger diameter 30mm,

clearance 2mm)

Different letters on the bar indicate significant difference

(p<0.01) (n=8)

Elasticity represents the ratio of deformation
returning to the original shape when the external
force making the deformation was removed®.
The elasticity is shown in Fig. 7. There was no
significant difference between the upper and lower
parts in the 1.2-times sample, but a difference was
observed in the other 3 samples. Elasticity was not
observed in returning from being pushed by the
plunger in the actual measurement. In addition, no
significant difference was noted in the lower part

of the 1.1-, 1.3-, 1.4-times samples, suggesting that
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Fig.8 Chewiness of the white sorghum flour bread
after baking

Rheolometer (12cycles/min, plunger diameter 30mm,

clearance 2mm)

Different letters on the bar indicate significant difference

(p<0.01) (n=8)

changes in the amount of added water influenced the

elasticity of the upper part of the samples.
Chewiness represents the energy required to crush

solid food to be swallowed, and it is related to hardness

and cohesiveness®®.

The chewiness is shown in
Fig. 8 Significant differences were noted among
the 1.1-1.4-times samples. Although no significant
difference between the upper and lower part was
noted in the 1.3-times sample, a significant difference
was observed in the other 3 samples. No significant
difference in the lower part was observed among the
1.1-, 1.3, and 1.4-times samples, suggesting that
changes in the amount of added water influences
chewiness of the upper part. A similar tendency was
observed in elasticity, demonstrating that elasticity
of food is associated with chewiness.

Texture was measured in the crumb region. As the
crust was removed, the internal quality was clearly

evaluated.

3.5 Sensory evaluation

In the 4 samples (1.1-, 1.2-, 1.3, 1.4-times) at 24
hours after baking, sensory evaluation of preference
for eating quality was performed with 8 panelists.
Using the FACT scale, the panelists selected the
appropriate category out of the 9-step categories
of behavior motivation®. The results are shown
in Table 4. In the previous report'”, ‘I will eat it
when there is nothing else to eat’ was selected by all
panelists, but ‘I sometimes think that I would like
it” and ‘I will occasionally try it when it is available’
were selected after improvement of the amount of
added water, and it was stated in the free description
that the flavor of butter as well as sweet and salty
were tasted. However, it was expressed as ‘dry
and tasteless’ and ‘sticky’ in the free description
of ‘I will eat it when there is nothing else to eat’,
suggesting that these are moisture-related factors.
Among the 4 samples, the 1.2-times and 1.3-times
samples appeared to be preferred, but no significant
difference was observed among the 8 panelists,
demonstrating that the preference for the bread was
not definite. However, only the 1.2-times sample
was described as ‘I sometimes think that I would
like it” as shown in Table 4, suggesting that the
performance of this sample is the highest among the
samples.

Separately from this, sensory evaluation of
preference for appearance was performed employing
the ranking method. The results are shown in
Table 5. The 1.2- and 1.3-times samples appeared
preferred because the total rank was low, but
when the significance of differences among the

samples was analyzed using the method of Newell

Table4 Sensory evaluation of preference for eating quality in FACT scale test (n=8)

1.1-times 1.2-times 1.3-times 1.4-times

sample sample sample sample
| sometimes think that | would like it. 0 2 0 0
Iwill occasionally try it when it is available. 1 3 4 2
| will eat it when there is nothing else to eat. 7 3 4 6
(n.s.)
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Table5 Sensory evaluation of preference for appearance in ranking test (n=8)

1.1-times sample 1.2-times sample 1.3-times sample 1.4-times sample

total of ranked deta 29

16 15 20

& Macfarlane®®, no significant difference was
detected. A significant difference was observed
between the 1.1- and 1.3-times samples setting the
significance level at 5%, but not observed between
the other samples, demonstrating that there is no

marked difference in the appearance.

4. Summary

Four samples were prepared with the amount of
added water of 1.1-, 1.2-, 1.3-, and 1.4-times the
amount of flour using a home bread machine and
white sorghum flour.

(1) The weight was increased by the amount of
added water, but it did not influence the rate of
weight change after baking. The volume was
higher in the 1.1- and 1.2-times samples, as was
the specific volume.

(2) Regarding chromaticity of the crust, an increase
in the amount of added water elevated the L”
and b” values of the lateral and bottom surfaces
of the samples, but the a” value decreased. The
color was ‘very’ different between the 1.1- and
1.2-times samples, and between the 1.3- and
1.4-times samples.

(3) No significant difference was observed in
the hardness of crumb texture among the
1.1-1.4-times samples or between the upper
and lower parts. Regarding cohesiveness, a
significant difference was observed between

the upper and lower parts in the 1.1-, 1.2-, and

*:significant differences (p<0.05)

1.4-times samples, and among the upper parts
of the samples. No significant difference was
noted in elasticity between the upper and lower
parts in the 1.2-times sample, but a significant
difference was noted in the other 3 samples.
Chewiness was significantly different among
the 1.1-1.4-times samples. No significant
difference between the upper and lower parts
was observed in the 1.3-times sample, but it
was observed in the other 3 samples.

(4) Sensory evaluation of eating quality was
performed using the FACT scale. It was
described as ‘I sometimes think that I would
like it’, ‘I will occasionally try it when it
is available’, and ‘I will eat it when there
is nothing else to eat’, and there was no
significant difference. On sensory evaluation
of the appearance, a significant difference was
present between the 1.1- and 1.3-times samples
when the significance level was set at 5%, but
no significant difference was observed among
the other samples.

To prepare bread with white sorghum flour, it
may be desirable to add a 1.2-times flour amount of
water based on comprehensive judgment of these
findings. However, there are points to be improved
regarding the shape and texture of the product. It
may be necessary to investigate mixing with other
flours, not limited to white sorghum flour, and the

addition of sugar or oil.
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Extract of Sasa senanensis Rehder leaves promotes osteo-formation
by differently modulating the osteoblast and osteoclast.
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Abstract
Alkaline extract of the leaves of Sasa senanensis Rehder (SE, SASA-Health®) inhibited the
osteoclast differentiation in murine macrophage-like cell line, Raw 264.7, while it promoted
the osteoblast differentiation in MC3T3-E1 cells. Thus, SE reciprocally regulates the cell
differentiation of bone-resorbing osteoclast and bone-forming osteoblast in vitro. SE may
have a therapeutic potential for treatment of bone disease such as osteoporosis.
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Extract of Sasa senanensis Rehder leaves promotes osteo-formation by differently modulating the osteoblast and osteoclast.
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P& 171 186 20.1 193 180 254 209 19.0
% 868 7.81 6.60 699 946 455 742 849
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B MI\T S RENA B EE

(7) SE:Steryl esters, TG:Triglycerides, DG:Diglycerides, FC:Free cholesterol, ZAONBLDOD, WEEEIC

PEA:Phosphatidyl ethanolamine, PS:Phosphatidyl serine, PC:Phosphatidyl
choline, SM:Sphingomyeline, LPC:Lysophosphatidyl choline.

BEREVDOTH A, BT
B 7T 2 B huE, s o

01173278 ®125325H HOBREE T2V ERELOTD

80
78 %95
76| y=22m 91519 o 25 BLWEOEESSX
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Glu (mg/dL) 162 233 210 167
T-Cho (mg/dL) 500 537 415 459
T-Pro (g/dL) 53 52 49 51
TG (mg/dL) 373 371 312 452
ALP (TU/L) 199 168 139 157
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R FRAR

Glu (mg/dL) 99 149 137 133
T-Cho (mg/dL) 283 456 420 518
T-Pro (g/dL) 34 51 64 66
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ALP (IU/L) 91 145 158 159
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The importance of international communication skills (5)
How can we not be left behind in the times?

IRE B (SAKAGAMI Hiroshi)
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Introduction (Hiroshi Sakagami)

Learning from China that continues to leap forward
When 1 visited Shanghai on the way to attend the
TADR meeting (Wuhan) in 2009, I was overwhelmed
by seeing monster buildings much higher than those
of Shinjuku. Remarkable development of China has

already started from that time.

Recent withdrawal of the United States fromTPP"
and the failure of diplomacy at the G7 Summit
(Taormina) * significantly weakened its presence
in Asian and European regions. On the other hand,
China has been steadily forming a foundation by
signing a cooperative agreement with 68 participating
countries and international organizations during the
"Belt and Road" International Cooperation Forum®,
providing enormous loans to developing countries
and supporting the infrastructure construction”. The
fundamental proposition of the modern Chinese
revolution is to reauthorize the Chinese values in
foreign countries”. China is aiming at the Nobel Prize
level exchanges ®. Recent Hong Kong youth cannot
compete with Mainland China in its overwhelming
economic, academic and taxation power”.

China has approximately 10 times higher number
of troops, tanks, ships, and operational aircrafts as
compared with Japan®. Havmg the defense budget of
more than one trillion yuan”, China is aiming at holding
4 large aircraft carriers'”. In addition, China's first
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medium-sized aircraft "C919" succeeded in the first test
flight, aiming to gain share by appealing the low cost,
nearly half of Boeing 737 and Airbus A 320"

As China's entry into the WTO, Chinese products

flowed into the US, some manufacturing industries
in the United States went bankrupt'®, and security
concerns have emerged'”. The trade balance from
China to the US is China 's surplus of $ 250.8
billion'. China manufacturers are the world's top in
the share of four main components (positive electrode
material, negative electrode material, electrolytic
solution and separator) of lithium ion batteries'”.
Employment situation in China has been stabilized,
due to the growth of service industry and the wave
of enterprise establishment (entrepreneur)'®. Most
dramatic growth is seen in the area of semiconductors

and electronic components that collect raw data'”.

Shenzhen in Guangdong Province has services that

support entrepreneurs and convert them into venture
businesses'”. It promotes "peacock plan" that gather
cutting edge human resources in new fields such as
metamaterials and genetic engineering from domestic
and overseas'”. Mr. Frank Wang, president of the
world's largest Drone company DJI, a perfectionist,
says "I will do my best for aspiration, seek the truth,

n 20)

not lying with products

FinTech became popular in China since 2013*",
successfully raised the funds from many investors
and lowered the procurement cost®”. In recent
Chinese supermarkets and convenience stores, you
can see the mobile payment and the use of GPS
function to receive bicycle sharing service in the
city”. The vast majority of vending machines are
compatible with digital payment, and you can pay
the price by scanning the vending machine's barcode

with smartphone®

. There are increasing numbers of
restaurants that do not have a menu, where you can
see the menu by reading the bar code with mobile

phone™.

How can we not be left behind in the times?

It is important for us to be a good company and
establish more fruitful relationship with China that
continues to leap forward. To accomplish that, you
should make an effort to respect the other party and
justify each other's differences™. It may be a good
idea for us to have an interest in things other than
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work. By doing so, we can get the spiritual stability
and continue to work without being frustrated. In
addition, we can withstand stress and often keep
superiority in work™”.

Devote ourselves to works or themes in which we

feel passion. We should secure creative time with

the help of technology. If we can spend a time for

innovative things, we can create a new product.
Communicate with various people. We can spend

wonderful time that surely lead to “improve the

world™?

WecChat and Information (Li Xiao)

I have been living in Japan since 2004. When
I first came to Japan, I liked to read the news and
get information from some Chinese websites, such
as Xinhua.net and Sohu.com. However, for some
reason I stopped viewing Chinese websites about
four or five years after I arrived in Japan. Since
then, I get my news from NHK, VOA and BBC,
and the scientific news from Nature.com or Science.
com. This year, I connected with my old friends
through the Chinese SNS app WeChat and began
getting a lot of information from there. WeChat
is similar to LINE and Facebook. WeChat started
sometime in Jan. 2011. According to a report, until
Sept. 2016, WeChat had 800 billion accesses per
month®. There are many public accounts in such
categories as health, reading, science, sports, arts,
life style, cooking and so on, in WeChat. A great
number of companies and writers are occupied in
the public accounts’ business. Therefor WeChat
offers enormous information.

The public accounts I like include scientific
accounts (such as “intellectual people”, “Muge

ELIY3

science”, “science details”, “Zhishe scientific
world” and “Medical world”, and some accounts
related to arts and reading. These accounts are

updated almost every day. The scientific accounts
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introduce science news and research papers
published in the world’s top journals at the
earliest time, sometimes even one week earlier
than Nature.com and Science.com. For example,
the first gene therapy, CAR-T (chimeric antigen
receptor T-cell therapy) therapy was approved by
FDA on July 12th, 2017 in the U.S.A. This event
was immediately reported by several WeChat
accounts. But it was not mentioned in major
Japanese media at all.

WeChat scientific accounts not only report and
analyze new discoveries from all the major research
fields, but also talk about the life of researchers in
China. Similar to researchers in Japan, Chinese
researchers also have to work hard to get grants and
publish papers in scientific journals. However, they
can get bonuses by getting grants and publishing
papers. The amount of bonus depends on how much
grant money the researcher earned or the rank of the
journal he published in. If the researcher published
a paper in one of the world’s top journals, such as
Nature, Science or Cell, he or she can get a bonus of
more than 10,000 USD. Recently, professor Xuewei
Chen published a paper in Cell, his university,
Sichuan Agricultural University, gave him and his

team over 2.2 million USD as a bounty.

I have also learned many new vogue words
from WeChat. Some of them are really interesting,
for example, great god=famous professor,
writing note=writing research proposal, fresh
meat of science=young scientists, melon eating
people=nonprofessional people.

WecChat is a fantastic app for information about
science, Chinese society and every field of interest. If
you want to know more about contemporary China
this is an essential tool. By all means, check out
this app from the App Store or Google Play, but just

beware, you need to know Chinese.
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Bicycle sharing (Qiujuan Dai)

Since the end of 2016, bicycle sharing became
a huge hit in China, colorful sharing bicycles are
lined up at the roadside in each big city (Figure 1).
Bicycle sharing service is offered by companies at
universities, subways, bus stops, residential areas,
shopping districts, public facilities and so on.

The bicycle sharing market in China has undergone
three stages of progress®™. In the first stage from
2007 to 2010, the public bicycle system flourishing
in oversea countries was introduced to China, and
managed on an each city basis by the government.
In the second stage from 2010 to 2014, companies
that specialize in bicycle sharing appeared.In the
third phase from 2014 to the present, due to the rapid
development of mobile and internet, net bicycle
sharing such as OFO was born.

By the end of 2016, the total number of users of
bicycle sharing service has already reached 18.88
million in China. The number of users continues to
increase in 2017, and is expected to reach around 50
million by the end of the year™.

Currently, the bicycle sharing market in China is
fiercely competitive, by appearance of at least 25 new
brands in 2016. Among them, OFO and Mobike are
relatively dominant, OFQ's bicycle input number is
the largest at 800 thousand units, occupying 51.2% of
market share, while Mobike is 600 thousand, sharing
40.1% .

Bicycle sharing is cheap, can be used and parked
at any time, fulfills the demand for massive short
distance travel, and brings convenience to citizens.
As a new green traffic system, it can reduce the
number of running cars, alleviate traffic congestion
in urban areas, and reduce carbon emissions and
improve environmental pollution.

Meanwhile, this system produced serious
problems such as bicycle parking on the sidewalks
and roadways, and personalization of bicycles. Also,

we should be alert with the danger of safety such as
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brake failure in the sharing bicycle.

On the other hand, the Shanghai Bicycle Industry
Association announced that it is now preparing
industry standards for bicycle sharing in cooperation

with other industry associations and related
companies, expecting the execution in June and July.
There are still plenty of places that are not covered
by the current transportation network, and thus
people’s demand for bicycle sharing will be never
ending in the future. This indicates that there is room
for big development in bicycle sharing. For further
development of bicycle sharing, both the government
and enterprises should formulate the industry
standards.
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How can Japanese not be left behind
in the times? (Ryusuke Oishi)

I have come to believe that studying abroad is a
necessary part of one’s education if one wishes to
avoid being left behind in the modern world. During
my ten years abroad, I gained a great deal of useful
experience. In the UK I was able to study economics
and finance in English. As a result, I learned to think
in English, rather than continuously translating from
Japanese. This can be important in the world of
academics. Because English is widely understood,
papers written in English can easily be shared with
academics all over the world. For example, Professor
Sakagami recently gave me the opportunity to write
a chapter for a book he was editing. The publisher

informed me that my chapter was downloaded by
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researchers over 100 times.

I was surprised to learn that researchers from

around the world showed interest in my chapter,
and I believe this was only possible because it was
written in English. Cultural exchanges with British
and other foreign students also greatly affected me.
While differences in languages and customs often
caused hardships, the benefits of my time overseas
greatly outweighed any difficulties.

I have recently become concerned about the
lack of Japanese studying abroad. According to the
Japan Student Service Organization (an independent
administrative institution of Japan), the number of
Japanese who studied abroad in 2015 was 84,456 *".
Even though this number is larger than that of the
previous year by 3,237, it is only a fraction of the
number of Chinese students studying abroad’”. In
2015 the number of Chinese studying abroad was
523,700, an increase of 63,900 from the previous
year’”. This included 94,111 Chinese studying in
Japan™. In addition, most Japanese spend less than
one month abroad, with only 1,913 people spending

more than one year’".

One of the potential causes for this reluctance is
the emphasis on job hunting in Japanese society’”. In
contrast, Chinese parents are more likely to believe
that admission to a top university is greatly related
to the future of their children®. In China, admission
to famous domestic universities is very difficult, with
a great deal of effort required **. Experience studying
abroad is highly regarded and can give applicants a

34)

key advantage™. During my time in the UK, I met
many Chinese students. This emphasis on education
of study abroad is likely one of the reasons for the
remarkable development in China in recent years.

I personally believe that Japanese students
should be more active in pursuing opportunities to

study abroad. Experiences in different cultures will

contribute to the future development of Japan.
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Translation and globalization
(Tatsushi Kanzaki)

In recent years, the inbound to Japan is increasing
more and more. Approaching the 2020’s Tokyo
Olympic and Paralympic Games, the demand for
learning foreign language mainly English seems to
be rising again.

How about the demand of learning Chinese
language? Although Japan-China relations are still
stagnant both in diplomatic and national sentiments,
there is a sense that the decrease in the number
of Chinese learners finally bottomed out from the

current situation of universities and vocational
schools that train interpreters.

Japan and China are located as neighboring
countries, having curiosity to know what happens
in the opposite via many news of each domestic
press. Indeed the information by native language
is overflowing to the partner country. However, it
cannot be said that the "direct dialogue experience"
with the counterpart in such a conditions that the
native language does not understand with each other
is still insufficient between governments as well as
private sector. In the case of direct dialogue, there
is no other way than to use partner's language, to
have the partner use this side of language, or to
employ an interpreter. As far as China is concerned,
they are eager to communicate with Japanese. On
the other hand, not a few Japanese do not want to
communicate with Chinese by freshly learning the
Chinese language, because the national circumstances
in two countries are too different to become sociable.
Not only in Japan and China, it is quite natural that
systems, cultures, and customs differ from country to
country, feeling incompatibility with each other.

It is the role of an interpreter to fill such a gap
with words. An interpreter must understand more
deeply about the relationship between two or more
languages that he treats as a tool - for example,
Japanese and Chinese - more deeply than the
ordinary person. He can acclimatize the discomfort
between both sides, and finally achieve the
“equalization”.

Even if you say an interpreter in a bite, it includes

conference interpreters, broadcast interpreters,

judicial interpreters, medical interpreters, guide
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interpreters, and volunteer interpreters that are not
professional. It should be noted that college students
are intermediate between volunteer interpreters and
professional interpreters. In Chinese language class,
Faculty of Languages and Cultures, Meikai University,
there are Chinese native students who have no trouble
in daily conversation using both Japanese and Chinese,
and therefore can do a good job as a simple interpreter
service. Among beginners, some excellent students
possibly can serve as volunteer interpreters.

I have been asking the exchange organizations
and interpreter agencies to provide such promising
students with a bit of a beginner's interpreter
experience, but so far to no avail. In future, I would
like to more actively work on such organizations for

students.

Well, ambiguous words "global talent" are still
being heard in the world. However, it is not true that
the "global experience" cannot be achieved without
being employed at a multinational company. It is
also not so simple story that Japan is "a countryside
in the world", and going to the West is global.

Although it is certainly an irreplaceable experience
to visit foreign countries and contact local people,
"global environment" can be found also in Japan.
In the future, Japan's environment must be further
"globalized". On the other hand, globalization is
a starting point for each individual, and what you
want to achieve is up to you. There is no need for
everyone to globalize.

However, those who are learning or can speak
foreign languages have high affinity to globalization.
The act of interpreting and its occupation have global
aspects as well. I would like to back up such people
whoever they are college students or member of

society, with my power.

Heated Chinese patent applications
(Yukihiro Tsuchida)

The number of patent applications and registrations
reflects the technical level and a strength of interest
in technology of the nation. Protection by patent
rights can be said as the evidences of mature society.
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=i HEEA E |2016 &F
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3 | QUALCOMM INCORPORATED KE | 2,466
4 | =EEHEAAEH HA | 2,053
5 | LG ELECTRONICS INC. 8E | 1,888
6 | HEWLETT-PACKARD DEVELOPMENT COMPANY, L.P.| XE | 1,742
7 | INTEL CORPORATION XE | 1,692
8 | BOE TECHNOLOGY GROUP CO.,.LTD FE | 1,673
9 | SAMSUNG ELECTRONICS CO., LTD. BE | 1,672
10 | V=Z—#AStt HA | 1,665
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During five years from 2011 to 2015, the number
of applications to the Japan Patent Office (JPO) has
decreased by 7%, whereas that to the US Patent and
Trademark Office (USPTO) and the European Patent
Office (EPO) increased by 17 and 12%, respectively™.
Germany, France, Italy, and Britain etc. are members
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of the European Patent Convention (EPC), and their
cases are frequently filed to the EPO collectively.
Applications to State Intellectual Property office (SIPO)
of China has increased by 109%. The number of
patent applications filed in China is more than triple
comparing with that of Japan (Figure 2A).

The number declining Japanese patent applications
would indicate the transition to more promising
filed recovering from long term recession. On the
other hand, the steady increase in the number of
applications in the US and Europe is possibly due
to the eagerness to utilize the applied technology to
their own products after research and development.
A remarkable increase in the number of patents
in China may be due to their change of mind
from unconscious to more conscious to patent
applications for their own technology. It is unclear
whether dramatic increase of patent application in
China is transient boom or not.

Patent Cooperation Treaty (PCT) application,
which allows the patent application to each country
of the world collectively, is a useful system for the
companies wishing to develop their world-wide
business.

The top 10 applicants in 2006 were occupied by
mainly European, American and Japanese companies
(upper panel in Figure 2B)*®. In 2016, however,
Chinese companies began to dominate first and second
positions. Furthermore, ZTE (China), which is the
top, has a very large number of patent applications,
overwhelming the number of applications to other

countries (lower panel in Figure 2B)™".

Future Countermeasures

Because a territorial principle is applied to patent
rights in most countries, each country independently
examines patent applications and judges their
effectiveness®™ *”. In any country, only one patent
right is granted for one invention. Therefore if a
PCT application is filed, patent right can be acquired
in many other countries too. In other words, the
increase of PCT applications in China has resulted
in their acquirement of unique technology that can
compete with any other companies in the world.
Besides that, European and American companies and
Korean companies, typically in IT field have already
been exposed to patent competition with Chinese
counterparts. In the future Japanese companies also
would be forced to review the patent strategy and
research development, facing with the powerful
thrust of Chinese companies. It is very concerned
about future of Japanese companies, the delay of
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development for new technologies, the sluggish sales
of products, followed by inevitable withdrawing
from the world market. So before such tragedy would
happen, Japanese companies should further improve
the invention level and pay attention to technology
trends around the world.
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