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The examination of the mastitis detection using the infrared thermography of consecutive measurement or before

and after the milking in dairy cows

Keiko FURUMURA!, Tomohiro ONO
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Figure 1. The changes of udder surface 3 temperatures(Maximum, Minimum and
Average) of milking cow No. 373. B. Score shows the cows behavior at 5min before
IRT measurement. B. Score : Score 1 shows standing, score 2 shows lying behavior.
Time zone: M/Morning means 2:00~8:00, Day means 10:00~16:00, Night means
18:00~0:00.

LF,LR,RF,RR is the left front, left rear, right front and right rear quarter,
respectively. The right end markers and vertical axis of error ranges indicate the

means and standard deviations of measurement items.
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Figure 2. Mean temperature (+SD) of three udder surface IRT temperature (Max,
Min, Ave), stall and rectal temperatures according to the three time zone.

Day time, E= Night time, [__] Morning time zone.

a,b,c : Values with different superscript letters (Day, Night and Morning time zone)
on the same udder surface IRT temperature group (Max, Min, Ave) are significantly

different (P<0. 05).
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Figure 3.Comparison of the average healthy and mastitis quarter IRT temperatures
according to the three time zone.

E [[_] Average healthy quarter temperatures of 4 mastitis cows (MH1),

[ =2 B3] Average mastitis quarter temperature of 4 mastitis cows (MM1).

a,b: Values with different superscript letters (healthy and mastitis quarters: MH1 vs
MM1) on the same udder surface temperature group (Max, Min, Ave) according to

the day time zone are significantly different (2<0. 05).

7. HIORHEFICEWTIE, SHFIREOWTI S,

%, BRI Lz (R 1. BORMAE T, 3
DOOILFRIE & FENKIRR L OHEMBRE & 13A 82T
OMBENRH B, {TEIA 2T LITHERADHBNA
iz (P€0.01). K OREHEHE TIE, Min & Ave & B 4E
WNERIRB L OEGEE L ICHBREOHBENA ST
(P€0.01) 2%, fTEI A 27 LITA BRMENA L h -

FENKIE, ERIRE, 1TE82 =37 L OMICA B

BHLNIR ST,

3. 3AEREICHT 2HEIADFE
ERHRE I T D HPERLATO 3 DOIFRE IR

T, FLFE L (ML) TRAEREALIC (MHL) &0 AEICED -

Table 1. Correlation between factors to affect each udder surface temperature

(Max, Min and Ave) according to the time periods (Day, Night, Morning).

Time Periods Day (N=96) Night (N=64) Morning (N=80)

3 Suface Temp. Max Min Ave Max Min Ave Max Min Ave
Stall Temp. 0.32% 0.48%% 0.40%«  0.28 0.41% 0.41% -0.18 0.05 0.02
Rectal Temp. 0.59%k 0.33% 0.59%%  0.15 0.46% 0.36% -0.24 0.17 0.15
Behav.Score  —0.42%% —0.32% -0.43%x -0.14 -0.15 -0.19 0.07 0.05 0.02

*P<0.01,%xP<0.0001
Behavior Score: 1=Standing, 2=Lying
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Table 2. Comparison of the healthy quarter (MH1) and mastitis quarter (MM1) of 3 udder temperature
(Max, Min, Ave) before and after morning or evening milking of mastitis dairy cows with veterinarian treatment.
Before Morning Milking After Morning Milking
Udder Temp. Max Min Ave Max Min Ave
Quarter MHI ~ MMI1 MHI  MMI1 MH1  MMI MH1  MMI MHI  MMI MHI  MMI1

Mean 36.31° 35.49"  32.19" 31.23°  34.52° 33.86°  36.38 35.98  31.93* 30.57" 35.06 34.57

SD 0.70  0.80 1.52  0.87 0.95  0.63 1.02  0.83 1.54  1.57 1.07  0.59
n 18 14 18 14 18 14 18 14 18 14 18 14
Before Evening Milking After Evening Milking
Udder Temp. Max Min Ave Max Min Ave

Quarter MHI  MMI MHI — MMI MHI — MMI MHI — MMI MHI — MM1 MHI — MMI

Mean 37.35  37.09 34.63  34.27 36.24  36.16 37.37  36.96 34.17 3347 36.26  36.00
SD 0.86  0.83 .14 0.93 0.83  0.65 0.58  0.50 0.72  1.40 0.561  0.38
n 9 7 9 7 9 7 9 7 9 7 9 7

a,b: Values with different superscript letters on the same udder surface temperature

group (MH1 vs MM1) are significantly different (2P<0. 05).

ISR EREIC BT, 3 OOIEIEEICB W THES W2 I IHEFLRIR & b 3 DOFLEREICH VT, /EFO
EOREEILIX (H2) ICH_NTIFERILX OM2) 120.4 EEALX H) LV ABEICEWEZ AL, M2 X5/
— 106 CEVMEAEMMZ R LIS AE Tl Rho7= (3% 3). FELSEHHREEICBWTH X0 AEICE -T2 (P0.05).

Table 3. The mean 3 udder surface temperatures on healthy quarters(H) of healthy cows,
healthy quarters (MH2) and mastitis quarters (MM2) of mastitis cows before and after

morning milking of postcalving dairy cows.

Before Morning Milking After Morning Milking

Quar Rank/ Quar Rank/
Udder Temp. H MH2 MM2 Udder Temp. H MH2 MM2

Mean Max 34.91% 36.11"® 36.51" Mean Max 34.83" 35.92%® 36.57"

SD 1.79 1.15 0.41 SD 1.45 1.33 0.87
Mean Min 28.58" 31.04" 32.10°  Mean Min 28.88" 31.15" 31.96"
SD 3.19 2.14 1.72 SD 2.83 1.90 2.08
Mean Ave 32.50" 34.30° 34.98" Mean Ave 32.50° 34.16"° 34.90"
SD 2.27 1.34 0.77 SD 2.01 1. 54 0.92

a,b: Values with different superscript letters on the same udder surface temperature

group (Max, Min, Ave) are significantly different (P <0. 05).
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Table 4. Changes of the mean 3 udder surface temperatures on mastitis
quarters (MM1) and healthy quarters (MH1) of mastitis treated cows
at 2 hours before (6:00) and just before morning milking time (8:00).

Max Min Ave
Quarter
Rank

6:00 8:00 6:00 8:00 6:00 8:00
MM1 35.61™  35.36™ 31.21 31.06" 33.91" 33.61%
(0.64) (0.60) 0.97) (1.10) (0.60) (0.49)
MH1 36.37°  36.30" 32.50 32.547 34.82" 34.71°
(0.68) 0.62) (1.47) (1.33) 0.71) 0.74)

a,b: Values with different superscript letters between 6:00 and 8:00 of the same

quarter type are significantly different (P<0.05).

x,y: Values with different superscript letters between MM1 and MH1 of the same
milking time are significantly different (P<0.05).

*:The numerical value in the parenthesis shows SD.
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Abstract

Using infrared thermography (IRT), four mastitis
treatment cows were investigated a change for 24 hours of

the udder temperature (consecutive photography group)

e
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and examined the time zone suitable for the detection of
the mastitis quarter by IRT. The behavior of the cow was
recorded just before IRT and the rectal temperature and the
environmental temperature in the tie-stall were measured at
the same time. The udder temperature showed the circadian
change, and its time zone of daytime was the highest, and
the temperature fell in order of night and morning (P<0.05).
The mastitis quarter ( MM1) significantly showed low udder
temperature from the healthy quarter (MH1) in the time zone
of night and a morning (P< 0.05). Only a morning time zone,
the correlation was not found between the udder temperature,
and the stall temperature or the rectal temperature, the
behavior score. When comparing the before and after
milking, MM1 quarter was significantly lower than MH1
quarter before morning milking (P< 0.05).

Dairy milking herd, the 5 of 16 head cattle were
positive for postpartum mastitis taken IRT before and after
the morning and evening milking within 48 hours after
parturition. The udder temperature of mastitis cow showed
significantly higher than those of healthy cow. The udder
temperature of the healthy quarter (MH2) and mastitis quarter
(MM2) of the mastitis cow was significantly each higher
than the temperature of the healthy cow's quarter (H) (P
<0.05). Thus, the time of morning milking has little influence
of other factors, such as an environmental agent, than the
time of evening milking, and it is suggested that taking the
IRT before morning milking was easy to detect a quarter
temperature difference.

Keywords :

circadian rhythm, infrared thermography,

mastitis detector, milking cow
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Application of pine sap essential oil improves the yield of summer spinach

Masahiro AKIMOTO!, Mutsumi MORIZ, Kazuya TOKUHASHI3, and Hirokazu HONDA?
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< VRBIAROBHEEIH O, EART Ly Y v OIRERLEROUFHEICHN TH 20 %Rk L7z, 3BT 2013 412
WINBERFEREHZN O E =T AZBNTTo Tz, AT ANOEHEZ 355 L, £ ZIUTHIEERZ 10a H7-
Y Okg(Okg X ). 1. 5kg(l.5kg X ), 3.0kg(3.0kg X) ftifl L7z, "L Y Ui [Va—h—&7 ] ZHH L, 8
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TERBATINIR A NG LT, BAE 31 BRICHR T Lo Y ORI L, 1 b7 OIEE FHI Uiz, ST ORsER, IR
WP 2 T A . w3 XN SO EEROETOERRD bivlz, TEEHOEIZ DN T,
1. 5kg/10a LA EORHRKSMA AT 2 Z LI2 k> T, WEHOEE L bIENRE < 2D 2 LAVR S, FEmism
T DZNANTHUNTIE, 400ppm JREEDOBHEEIHZ 7 H I ICERBATT 5 2 & T, BEMOLE LV bIEN G 725
T LR E Tz, T & B A T ORI o Tl B U & > o T2 DIV, L. Bkg/10a — WA DRI HHE T,
AETE RN 42. 2¢ & BRI 2 2 B L7227 o 72 Okg K — MEHUA 0 28. 3g 12~ 5 Bl b @< 7r oz, FEio, BHER
DREHN L DHRT LV 7 DEDOII AT TINEEZTARD 120, WHER OZEE OERE TR OTGYE, fiSieA 45
A, BIOWEGHEZFHIL 72, IR CREROWEIEIL, BRI 2 EmEm i L0 M+ 2 2 & TR T Lz, —Ji,
A SHDFHRDOE D& SNDIHIBA A2 OEA R, BRI Z M LT b L otz, BEEA B3 m i i
ADEENZNEEEL rotz, L L, ZOMBEAROEIIANKE L L TERMTE 5KEDO LD TIIARN-T,
AIFFHERIN D, BART L2 Y UORREIBN T, Y BB OBHES I EOUGEI RN Th D L B2 b,
F—O—F:BERU LYy < URBIA, B, T, Sk
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¥, vAFE—Rva v h— (LM T
R U 7o, Bafe U 72 3E Bmg IZBiA A 27K 1ml %00 2 S8
SH, S0CICRE LZE— 7 1y 7 T 1 BEEINGE
7=

R EDT- DD Tk e Uiz,

1975)

IZRRE L7218

L7z, T OWE# % 10000rpm T 5 53
bivl b

DoHEL, 5

2-4. ffEtaniE

Ry LYy O, HBRETEEETENE, R A
GHE, BIUHEABRONEEOMITETIESMEZ
RUTe, ENENOT — IR L, SR O L5k
& YT AT it ORI A AR & LT Zon ot &

15

1Ttz MM & 2 WITZEREA T IC OV T 2R
WD BT EA T, F OEBER O KR 2]
T AMEOEE R/ EARIC L O BRE Lz, #EtHibric
IZ Microsoft Excel 2007 (eMicrosoft Office), 35T
IBM SPSS Statistic Base Ver.22.0 (HART A - E— -

T ARARAL) 2RV,

3. HEBLUBE

-1, BHRFEHOLERER. BLUVEERHERAICE S
IREDEL

RU Ly UREHHT @H2A—9H2H) OF
13 25.6°C. FHRARKIRIZ 17.6°C. £ LT
HIATIZ 381 234 30
R ORI O R SR IE 25. 2°C, R ARKIR X
16.4°C, Z L CH VBRI 20.2CTHH Z &b (i

) fc v AR

H 550013 20. 8CTH - 7=,

JEPMEEFT URL: http://www. jma—net. go. jp/obihiro/) .
ARlIOFEERRIT R L FELHADOEHOKEDE &

WATA T2 Z 818725, ks, AR A Lo e
NG ARNTERY L2 Y OO T 12, TD12H
FEROBEFINAROKIRE Y b 1 — 2CEWEREOH T
ToleZ &%, ZOREOLE, AUy Y UIER
WCABEITOTEBRY 9 H 2 BICIEZITH Z &1 T
=7,

VLAY LY UDINEER 1ICE LI, RAY L
Y U ORI 2 2 Ju BT ORGSR, KHERS IH O
HE . SEm B, F L O AAEA O TOME
R BT,

Okg X, 1.5kg X, BL V3. 0kg KiZEITH, TC
O WEE AT FEZ 8 U7 I EE, Th 2 32.2 &
9.1g/ Bk, 36.0 &= 9.3g/ Bk, 3 LUV 36.0 = 8.5g/ Fk &
7ol BHEREMZ A L7z 1. 5kg K & 3. Okg ROMEN
HEfE D Okg KOE L D A S NI E D272, 1. 5kg X
& 3. 0kg KOFEEPNEDRIC K E RETFHEO ONT, £
NZN Okg KOE LI LB L Z LI EDOETH -7z,
ERWA I & DR A T DT, HHEEH O B0 F BTt
WHEMZ AR T Lo Y UL 2 12356 (BEm B RED
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1. BHEREMO HEEH, X OERHAEHICE 2R T Loy Y o olEOE(, RINEEEEICZLD
FRBEDREAL, 5% KUETIEICEDNBD LT O ORITIT R D L FEiL LIz,

4 T A1
T35t N SEBCAT AT ESivein Ry )R]
OkgX 16 28.3 = 7.6 314 + 5.9 36.8 + 11.2 32.2 + 91 x
1.5kglX 16 31.7 = 5.5 34.3 + 6.8 42.2 + 11.6 360 = 93 vy
3.0kgX. 16 36.8 + 9.3 35.8 + 9.7 35.3 + 6.7 360 = 85 y
B 1 FCA T Jt ) 224 323 + 82 a 33.8 + 7.7 a 38.1 + 10.3 b

A0) . i B AY Okg/10a, 1.5kg/10a, 3.0kg/10a & % <
7R BITHEVER E L 2o fe, DF Y L OA AT
DI AL, 3. 0kg/10a B E TOHFIPHT LY £ < DMK
FilAi 52 513 E@EWERTENREHGOND Z L2y
Mmool

A, DU, BROSBA AT BEHICBIT 5
RTO AKX A28 U RS AEERT, 2heh 32.3
+ 8.2g/ BR, 33.8 = 7.7g/ Bk, L U38.1 & 10. 3g/ #k
Lipotz, ZHEATOMIL, EEATLAEAT OMEIZ T
BB, A OKROMEE i LB L2 L2 /5 &
oo, MERAR & BO ORIIZ I E O K X 227808
P B0 T, BERTAR D A OF-B TR R A A
T LY U 2 T (TEERIX 7S Okg X)) | M
DA, U & BERBAR 21T 9 DM 2 D ISV X
EAEL Rl DFED | ERBARDOAHEZLT O HEITIE,
400ppm % DIRAN % 7 H ¥ T \THAG T 2 M & F Tl
L0 &< Ot E 52 51 EBWVERWEDR 1S
HILD Z Dol

1 & SR o i O A A DRI E D AT L
VU OWEE T 5 & A TOMAEDEDOHT 1. ke
X —ZBAAOHA IR bEVE (42.2 £ 11.6g) /o
7oo ZAUTIBHERSMOANE<IThbh TR 53, E1T
s LR UM T D Okg X — MERAT O (28. 3 + 7. 6g)
WA L5 b @ oTo, ZHUCK L, 1.5kg K—%
WA OB G o 1 0 b RO BHIRE N 2 i F L 7=
3. Okg X — ZHCA Tl, 1. bkg K — 280 & 0 & ILEAS
K- TLEST,
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ARG TV BHRREIIZ L LCa - XU &
#796.6% HATND, [LHFES (2010) 13,
VEBRT bV MCE 2D 2 LY BHER & i L
To b & LD ERIEENRPI G OND Z L E2H BN
L. BHEREMOEEREMWE Lo - X Th D LHE
WLTe, AUy olZBnWTh, BIREIICEEND
a - ERUNERZRES T LEAMEIC > TS &
SN D, —H, o - EXAE SRECERSYE
D LT X0 Ry T Y T ORI O I 5E A 4 5 %)
BN 5 (da Silva et al. 2012 ; Aydin et al. 2013),
TN TS, B2 BRI 525 2 L THI- T
FTOAERBEMETLTLE>SLAER®HY (kHE 2010),
Ihba - EXCOMKEIHEIC L DERMHIIR LB 2
BTV D, AT LY oIkt L CBHRR I 4 3. 0kg/10a
EOLERM L, 7 BB X OEDEAOMAEDOEIZX
DI L7238 A b, MR o - EX Ot ENER
WEOT-D ORI/ HE ER>TLEW, Ho THEN

ZDa - R

FHoTLEATZOTIERVNEEZBND,

AW OTEBFERD G, R LY 7 OIEE hER
WZEET 2IE, e & BEm i A o
TR ZET ORI W B2 bz, £z, T
M. &2 WIFEEmBUii Iz L2 BMoLBTch R Y L
VY UDWNEBEEFYUGETE L ENREN, 2L, &
et H & SEm R A 2 G T, HDWIT
BAOFE TR LY . 2R ENORABIZI T D8t
W OB 22 BN R D 2 & b 6N o T,



=Y BEIR OB O NI L 2B AT Lo Y U OAERUGEDR

3-2. RIOLVYIDEDHBETERTEME, HEEA 4
VEHE., BLUEERE

HfEA AL, a2 vBEEbllhv LY Uox<
HDRRZ 2 DMETH D, £z, ZEICERLIZSES
W2 BET D RN S D720, E OB L KD &
NTWD, MHREEITTHER T, FHiEA A Z iR~ L8
LT HIETHEEL L, EMENICK T HEBEER O
ERAIH LTS, LR -> T, WEETRER O
EEHDHZENTEL. AV Ly Y VEROREA 4
YOO N D EE X B,

INHERF DR 7 L o Y 0 DEET 51T 2 i el% SR OV
PEA R 21TR L, MR TBER OIEMEICKT 5 2 0
SYOIAT ORE R, BT O B O SR D B AR B
oo MEECH, DA, B X OSEA T RSB
B9 RTO B AKX %2 E U7 FAEE, 2.0

£0.2(X 10" *)unit, 3.1 £ 0.5( X 10 *)unit, 2.6 =

0.2(X 10" *)unit &720 | MEEAR, DA, Z#AEOIE
CMEAMEL 7o 7o, BEHAOM & el L, D & S8
T OBERIGIEIZENENIB LZ0.7T15L 0.5 Th o7,
BRI & i35 2 & T, Hlo CRYRER TR OTEME
HIRTFESETLEIMRERoT, —FH, ALYy
OREFEA A EBZEIZR LT 2 8ot 217728 2
A, TEEEH, ERBA, BE0Eh b OMAEER
DWFTHORLBD bignol (5 3), MRk
BT &0 REEE TR DTEVER B L LTI e D b
TR TR O A A A RICK & R

DI T, MR ITEER OTEEICIT A BLEERH 0 |
HAAFRCIREE SR L > TEDIEENE LT 5 2 & 2%
LNTWD (5 2005, 2014), AHFZETIL, T_CTD
WU LY TR0 RFICIE L, ot~ &l L7,
BRI R DR ICINHE S TR T L Y T OFEIEE
JUEERTEMECIHER A A B B OREZATV Y, BHERI

F2. BHEHEM O FHERR, 3 X OSERBATRIC L B8 7 LY U ORERR TRERIEME (X 10 unit) DAL,
BESRTG MR BT, AHERTE JCI%E SR 23 153 I TuM O fiflig & fifl g~ & Eocd 2 M) & lunit & 35 Z LIk VR LT,
/N BB LD FHRMIEDRE R 5% KUETIIZAED RO BNI=b OO R FEFE LT,

i AT B
g N HEHIAT b WA Edc 5 T
0kglx. 12 3.7 +15 2.6 + 0.8 2.3 £ 0.8 3.8 = 0.7
1.5kgX 12 4.1 + 1.4 3.1 + 1.3 2.7 £ 0.5 3.3 + 0.7
3.0kgl< 12 4.1 1.3 3.6 + 1.4 2.7 £ 0.8 3.4 + 0.7
A AT M P 182 40 £02 a 31 +£05 b 26 £ 08 ¢

3. BHREmO FERA, B X OEmBAEAICL 2R U LY UOMEERA 4 U EE &

(ug—N/mg) DAL,

R T AT T
RRETy i N A i eiil E2cin - HE it S
OkglX 12 1.7 + 3.4 1.4 + 1.9 1.7 + 1.8 1.6 + 2.5
1.5kgX. 12 2.7 + 14 1.6 + 1.6 2.1 + 22 2.1 + 179
3.0kg[X 12 2.6 + 7.7 1.6 + 1.9 24 + 14 2.1 + 4.6
B 1 AT i ST 2.3 £9.1 1.6 + 1.7 1.9 + 1.8
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DNREFRGEET 20ER DL EEZHND,

ROV Y UDEOHEEARER 4R LT, FUL
VU OFESH BT D 2 TN O R, B
MOMREOHZ PR ST, B, D, BL0%
AT ZAT 2 T BEIZ 1T 23~ C oo i X 43 U 7=
PREEARIT 1.1 £0.1%.1.2 £ 0. 1%, 1.2 £ 0. 1% &7/
Too D HA & S HAE OEIT R O & el U CRE< 72
DA AR Uiz, AR & 20 O MBI EEAR O &
WLEBICBEZ LI THoT,

INHEL 2R T Lo Y U & IV T IR B PERF DA B
4 WA TR 21T o7 L 25, HAICHT 53
Al & ASHERE I o> it FH 8 & D R RS 72 B 2380 B =
EMTERIPo T (F—2 FE#H) . MR O SE
FHHAITH 2 L TR LYY oS H R4 Qi TX
e, ZEOECIT DR THIBC & 2KHETIER 02
7

oM

AWFFEDOFERIN G, R LY I HERA, H5 0
BRI IS X o T~ Y BRI A 5 2. %
Z LT, BHOSBERETICEBVWTHONEZHHETE S
AREMEAVRIR STz, ~ Y BHEIAR O BRI 2 75 1 3 %
TRV, BERU LYY UDOEBREZRBTED Y
DEMFFIND, R TIL, BB L PEIEAOEH
SRS T CHEESRBR 21T Z LN TE T,
FEOAHEHE CIXEMOKERAHANCERE /2D 2 &

Lol ir

B, BIZIE, 2010 FOEIISERE &7 0 8 HDHIA
oA PHRIRIZ23.4CTH o7, ZORIMEIE, 22
20 4EM > 8 A @ B EHIIR 20. 2°C & ke, 3CLL b
oo (FFAMIEERT  URL: http://www. jma—net. go. jp/
obihiro/)s ZHDXIRER FTh-TH, vV EHIEIA
ORISR 7 L2y Tk U TR A R EE
% RIETZENTEDON, A% R DER TREED
HWRAITVER T 2R ER S D EEZOND, £, K
e CIdsRM 2 Ch DY a — I — 7 24U
oo Va—h—kT7 L0 bIMEENRS D L AV
BB OMEIZONTHRREALE & b 2,

—Ji. ARFRIZEBWTIE, BRI O L5 AT
LY U OREREEDRITED Do, S%IE
INEOWE L & HICRKROEE L KD K D 2Bk
OREFEEBR L TS MERH D LB DD,

SE Xk

Aydin, E., Turkez, H., Geyikoglu, F. 2013.

Antioxidative, anticancer and genotoxic
properties of alpha—pinene on N2a neuroblastoma
cells. Biologia (68) 1004-1009

Cataldo, D. A., Haroon, M., Schrader, L. E., Youngs,
V. L. R. 1975. Colorimetric determination

of nitrate in plant tissue by nitration of

salicylic acid. Soil Science and Plant Analysis

(6) 71-80

F4. BHEEHO HERH, BLIOERHRAEHICL 2R Ly Y volEaaRE (Brixkh) O, K/INEEEE
IZEDHBIREDOFER, 5% KIETIIZZEI RO LNIZLODMITIT R 2D T E7E L,

B 1 AT e
g N laivein DA LA R/ R
OkgX 12 1.0 +0.1 1.2 £ 0.1 1.3 £ 0.1 1.2 0.1
1. Bkg[X 12 1.1 +0.1 1.1 £0.2 1.2 0.1 1.1 +£0.2
3. OkglX. 12 1.0 £0.2 1.1 £0.2 1.2 £0.1 1.1 £0.2
HE 1 HCAT i ] 224 .LOX0.1 a 1.2 0.1 b 1.3 £0.1 b
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WA, KRFBG—. 4 HRE. IR 5 X OR,
S/ EROSELDENN T~ F ORYERA A PR
B ORER TR RIS ST, RS
(4) 323-328

HIFnZE, KFOpE—. 4 HBUE. 2014, 2= FOfEEEA
A PR FS K OIS SO R TR ST AR IR
DR @I

'}VE
da Silva, A. C. R.,

2005.

WF7E (13) 41-46

Lopes, P. M., de Azevedo, M. M.

B., Costa, D. C. M., Alviano, C. S., Alviano, D.

S. 2012. Biological activities of alpha—pinene

and beta—pinene enantiomers. Molecules (17)
63056316

AUIHER, AZH— M, L, BORIERL
2012. ~ YRR M OK BRI L5 A R DA K-
IEYE R, AABEYS - HAREY RS
e (63) 34

FIEEMID, I ECER. 2003, SEFLIAD AP H A —

B D EETTICLE D pH A MEIERE O AT EEME

FORUFZERFACE . 55 458 (55) 201-212

TS, AZ— (EEfd, BORER.
BIAROBHROMEA A h~ FOER & BEHIZE LI
W ARFETS - BAMERFEAHEE
# (50) 17-18

INEEEE. HEOFI X,
Kot o2 —n it

ATHE—, B3R —85, /MRES. 2009. AR T
ORI A& STl R OTEPEIE. ARIRAT:
177

TAARH- . BRI, AT, RIS, 1999, < HE
DIEEAEF OR v N kBRI X 2 HRAE & A e 5
BI~OFIH.  MERMIFE (38S) 184-185

MRYEEL, FHE . AR 2003, EEILN

Bz L7427 F (Mucuna pruriens (L.) DC.

2009. < V&
I
R
1999. KREMX EFEL B

WER K
(67) 175~

IZBWNT

var.

utilis) D7 L a ST —FFl. BRI
Wi (49) 79-87

FALZZ3E, Jabeen Riffat, RANJIMIL (LHE/NER, %

FRoisE, ROIZEFE] 2006, 7T FEFMA2 B
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GIES
H S AR T L e oSy —W . W bR
2R (408) 54
KHEET. 2010, ~ VRS ARDIEAT S " IRABEMN

IR UEAE I S DORRE & ARG ~DISH]. H IR
PER S LR 3
PN AR FEEFEE AT LYY U
ERZE (50) 14-16
s B, R — fEfh, BAOARIERE. 2010 R
¥ FOEFTBIORKISET D0 - R EL -
IR OE. AAFTRES - AAREY R0
EESRES

2002. e

23 (51) 63-64

Abstract

Effectivity of the application of pine sap essential
oil (turpentine) on the yield and eating-quality of summer
spinach was tested. Shoots of spinach (var. Joker-Seven) were
transplanted to the PVC greenhouse built at the experimental
farm of Obihiro University of Agriculture and Veterinary
Medicine in August-2nd, 2013. The cultivated site in the
greenhouse was divided into three plots, to which turpentine
was broadcasted to the soil by the rate of Okg/10a, 1.5kg/10a,
and 3.0kg/10a, respectively. Plants in the each plot were
further divided into three groups, to which 400ppm turpentine
was sprayed on the leaves at no time, 14days intervals, and
7days intervals, respectively. The plants were harvested
31days after transplanting, and then, the yield was recorded
by measuring their fresh weight. ANOVA detected the effects
of soil broadcasting, foliar spray, and their interaction on the
yield of spinach. The yield of spinach tended to be higher
when the rate of turpentine application to the soil was more
than 1.5kg/10a. Also, turpentine spray in 7days intervals
improved the yield effectively. The highest yield was found
when the turpentine was applied by soil broadcasting at
the rate of 3.0kg/10a along with the foliar spray in 7days
intervals. The yield of spinach with this combined application

was approximately 1.5 times higher than that of spinach
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grown conventionally. Nitrate ion content in the leaves did
not change by the application of turpentine. Sugar content
in the leaves was increased by the turpentine foliar spray,
however, the degree of change was slight and imperceptible
to the tongue. Suggestively, application of turpentine is
effective in the improvement of the yield in summer spinach.

Keywords : summer spinach, pine, turpentine, soil

broadcasting, foliar spray
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Res. Bull. Obihiro Univ. 36 : 21 — 28 (2015)

INTBLOE R T AR RIS T A2 L LA B AR FICE 54312200 T
— BERBLO 74T R
B L2 L2 - AR A L /M E Y

(%AfF 201544 H 30 H, =¥ : 201547 A 28 H)

Effect of long-term storage conditions on the cooking characteristics of adzuki and red kidney beans
— Lipids and Phytic acids —
Shuo FENG!2, Shan WU!2, K5ji ARITOMI!, Michiyuki KOJIMA!

=

IR 24.9 &= 0.1°CTWEEE 35.5 = 17.1%RH (=1 A) 3 K ONENREEE T 58.1% + 1L.6RH (=1 B)
DEMIT LY 15 » AMETFE L7/ E B LSBT Y VX7 B OEMR LT F o OREk
OIHNEE TND Z LB LVOELOEREDRTARDOOND Z L AP S LT (RS 2014),
SENIIEE & 7 4 FUBRICIER LT, ARWEDIRT & OBEMEIZSOWTRIT 217 o 72, Aris L
NG E ENDIRE OB SRR (v P77 e B, MDA) i3 81.9nmol/g seed
(IR A) BX 7. 7nmol/g seed (R B), &FE O Zhidk 1159nmol/g seed (R A) B LW
111.4nmol/g seed (TIR B) T o7z, Z DOffl, WHIRE 7.1°C+ 34°C T 84.8 + 4.4%RH
(IR C) 35 K OVERELEE THREE 55.1% + 4.9%RH (IKJE D) DT, BFEIEAE 189 + 1.6°C LR
B 41.3% + 5.9%RH (3fifE B) 4 L OVNAREE T 51.5 = 6.9%RH (s F) Ty L7zZh=
NOTIZEEND MDA BICHABEFICEVMEZ R LTz, 15 7 ARIPER L7/ N EOFREOM S &
MDA #: & ORIZIZEWIEDOFHBIBIR AN A & O Btz (i A : r=0.69, =il B : r=0.84), F7z,
EREEOZNHICEH BV IEOMBIBRARD bz (SR A =089, =i B:r=0.89), ZNhb
OFERIY, NEBLIOEREOHRTOM S & & o7 B Ok SH & & ORI OFHBIRE LY b
BVEZRL TV, £, WTNOIESEFIZE N TH 7 4 F B OKREEI5 SR b
oty TRHDOZ END, =il A B ISR B OKME Tl L2/ E R L OER T o#
DR, HIIEEOMB SRR T 5 /RO &2 E 24BN LT,

F—T—F : T, S, 7 FUmE, W, R

JE 8 PER 38 PERL R R b BRI FE R M
2E FRIPRTFGCES B RHE Y E PR R
1 Department of Food Production Science, Obihiro University of Agriculture and Veterinary Medicine. 080-8555, 11, nishi-2-sen,
inada-cho, obihiro, Hokkaido, Japan.
2Department of Bioresources Science, United Graduate school of Agricultural Sciences, Iwate University, 3-18-8, Ueda,
Morioka, Iwate 020-8550
HHEE - /MEEZ, kojima@obihiro.ac.jp
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NI ONEAFECTH Y, fliZBHV OfR
), /NEAO/NEW R EIZRSFIHEATWD, £2,
SIFEIEA 7 EORERHRFEIAT, REARL, &
BRHENTWD ZEnbEERHME R EDEEE LT
I<HFHEN TS, Zh b OGHEOFHEIIRAFED B
W2 ETHDH, PO K- T3 Ltk

WCRE B E G252 ERNFMBNTWD, KT, INEL
TN L 2BREDILTIL, FENCROIET, REMDS
EBEDIK 72 LIS B2 RIET 2 EBRHIhTWw5
(Bressani. 1982; Tuan et al. 1991; Hohlberg et al. 1991),

BOREMMEDOBRTARE D A=A LIEHETH D
25, R - ER A TR L 7z HEHE R o B R DK

AEEEGR - NBEZ

TICB b2 LTS L (K1) 2% Liuetal. (1995)
ICEVRESNL WD, Alh, HROIRTREE S &,
IR OREEEERIC X 2RO EGRS O o« F U o
R LD ATFH L RT o ZDTEAL, IR A L T A
AT URED LR LICEY, X7 FUOREREN
JHIRCRE & DR, ROV 7 B OEMR KON 7
ENFERTERE 2RE1RAE5 L TWD L2 L, Ln
L, 60T, il - @i O RSz B
THHEE 52 DRFTHLOMTONTIEHA LTS
TR,

AENE, @R - @RS ORI TR LT/, 4
HOFRE L IRE ORI LT 1 F IO MK R
E DOBREMEIZONWTHI B NICTHZ E 2 HME LT,

R - AR e T

O TEPEER R DA Rk 5
ENEIN . . i
FEEE RIS > T4 FUBONR *L'lz’
E

I

Z//// 1 D 1L i
BRI

22 XY DBEEE e

K O R E A

\/

ORI T

K 1. GHEEOEMMEDK FICBEOLKEET LV (Liu et al.

UM T F A BB DENA
FranA RR~DOELL

AT F DB - LA

<— NEE iz,
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IR LR 2RI T 2 2 S IC X 2 BERE T ICEE T 5K FI2o0nT

KEBRAE

1. RER#ME, FEESRSLUDERE

FERAEHT, SRR 21 FFAE S ERED /T [ ) £
vavR| BLOERFE TRKESRE ZEHLE, /NE,
SR E ORI, EIER R HITEE (RS
AT E), ERAPHE (RSB ERFICRE) BLO
IOBRATRE  CHE IS S R MIBRFFE S N ICRR &) 2 F
TIT o7, HAEFIHMREIZA DMK EFIH L THETIC
7= b — R XA T ORI I H A AE Y R O NEHR
RIS R T 2B CThH D (14 2009), 7z,
FEIRATRHE L 25 CHEIRAE (MIR-152, =¥ Z A
L, MOREFHEE TR O 20°CHsiiE (MDF-536, —7f

JREBLOT 4 F U —

B A L PR ERE T o7, &2 TOY TN,
MR O EAIETERE T h 2 B AR (K& S 830mm
EX04mm, 7 77 MY) BIOKRY =F
LYy RIS (RS O K& S
270mm X 280mm, JEX 0.07mm) (ZAFLTHTER L7z, %

X 417mm,

FBFOUTIET, FAE BT 20kg, FRESIT 20kg/ 45 (1 4%) T,
FEARIT kg 48 (204%) & L7, WPESMoRER X
ONBBEIFR 1R U, Rl 22 42 3 A~ Rl 23 455 A
ETOD 15 » AT AT, 0 A0S 15 » HET3 »
AR ERE 2kg 2 7 2 F DITERILC, 2EZRAL
Toth, 72 H MTEEHE BRI L CLL R OSHHIER LT,
HEORAERHENE 3 [FLL BT~ 72,

K1 NG E RO R, PR, IrEiisd, DEIPE

M e ft FEHRECC) PR (%RH) Py B 3¢ e SIA
HIRA 24.9 = 0.1 355 = 17.1 fE R R A
=EB 24.9 = 0.1 58.1 = 1.6 ERIKi RN
IKIEC 71 + 34 84.8 + 4.4 WA A
IKIRD 71 + 3.4 55.1 = 4.9 AR A FioEe B
HAEE -18.9 + 1.6 413 = 5.9 7O PR S
BHER -189 + 1.6 515 + 6.9 DR PioEaERS

2. J4FUBESDAIE

7 4 F kS Bl Latta and Eskin (1980) 0 J5{% % H
WCTIE LT, bbb, $r 7 1gic 20ml D 24%
10 B[t HR 248 0
WL, AR 1RM=EIRCHt L, 1043/, 3000rpm C

HCIEWR (0.65N) &z, 15 53T

EUDAHE L TR DAz BIE 3ml X, KT 25ml IS ERTE,
2ml ¥ i > DOWEX 1-8 ff/lF (100 ~ 200 A v > =) &
T LZHEAE, 10ml OZEE KON 15ml @ 0.1M NaCl ##K
i L CHER Y ROV OO EE & I S E T,
BT, 15ml D 0IMNaCliZ kW 7 ¢ FUBRZEIH L
Too HEZWER, 30 57 LANIZHE K 700 1112 Wade 74
FE (0.03% FeClI3 + 6H20 KIFK I N 03% A/LAH Y F

IR ZKIAIR DS BRAWR) 700 ul 2200 2 TR, 1 451,

23

12000rpm Ti. 040 HE L, 5 5h 7= EiFI% 500nm CHflE
Uiz, 74 FVBEE R, BaEO 7 « FUBE v

R & 0 SRz,

3. BB (MDA =) ORIE

SEOMWER T, ALY — VRIS (TBARS,
MDA tHY &) ZWET 5 Z & Tl L72 (Kosugi et al.
FH—THRILL, B
ALY 7 1g 13 10ml OFEF & HEBREC 1g Y, 3ml

1991; 1993), FE¥- 10g 1% 1 43 2

DraaFRNL A= 2:1) BT, 250
R, 10 43, 3000rpm T LoEEL 7=, [F C#EEA
3 [E#E Y IR LT LRI, A A7 T AT 10ml

ICER LTz, o7 b Iml 22T & RBrE Iciy, =%
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HL[E %, 2ml O TBAIRIK ; 4% N7 2 VHREET U o A
D 20% EEEEFEEE (pH3.5), 0.8% Y7 F Lk Fu X
RV, 0.8% TV B — LR, AKER K A 8:30:1:30:11
DOFEETRA LTLWEE N Z T L BEpt%, KPT 1w
A o a— b L7, 1K, 100CD K7 A A TK
Jot%, VK CEIRFEE E THH L7z, 5001 DK
25ml Dn-7 X ) —: YT (15 D)IRIERENZ,
30 PRI L < 484114, 10 4318, 3000rpm Ci Lo L7z,
5547z BiF T 532nm OWOEAE A JIE L7z, MDA =i
TEP (1,1,3,3-tetracthoxypropane) % JN/K3fift L T b7z
MDA OFEAERSH (25nmol/ml) % FIVN TR L 72 # B
Xk,

4. BEOAIE

INGE AT 50g 12 250ml DA A AZHAIK AN A
T25CA ¥ aX—H—T 18 HIRIER, WKE LR
RIS o3 T 7o WK EEET LA A 228 #10K 250ml %0
%, 2047[8, 95°CTME%, 15 IR CHmAL, &
HEFRIRIC T T, BEOBMSHIEL, 77 AF v—-
7+ Z A4 ¥ — (Texture-Analyzer TA-XT2, Stable Micro
System Co., Ltd.) %V 7z, EAE 2mm OFHESEH 5
Z My, 30cm/min 7 B A~y Rl T, BAEREZIT-
7o 10RIOEE A L COEEERD T,

5. Hatart

BRIV = RO L, BPEBRAGRS (0 »
A) &AL T, B3 » A0 D AT 15 - A ORIC
4 DAV Dunnett O EHEJEZ LV REL, AE
KHEZ L < 0.1% & L7z, MDA B LR E, 7 ¢ F Uik
& S ORI O BIFRIZ 2V T Pearson AR HTIEIZ & 0
FFAT L 72,

HBREFUBE

1. FBRLEDERVEREZAV-EZOERK
SR A, B&MFCHR L72/hE, &RFEoOR G, B
BB OR SIS, BUOB ST ERT5 2 L2500
biviz (R2), £, BEOKRWITES Ch 5 =R
AT, BEOEWETHSM TH 2 IR B TR L
T/ B LR OEBREOBELIX, WTILHEIWZ &2V L
7=, ZoBI%IEED (Molina et al. 1976), 1 > 7 v~
A (Aguilera et al. 1985) B L= K7 (Liu et al. 1993;
*Sefa-Dedeh et al. 1979) (B W CEEROHRERH D, Lo
L, AEMEH LEENUSAORIEC, D XA E, F
DA CRTRE L7z B2 OB HOBREIIZIZEA L

WBE G 20T,

K 2. BIPESEMETO » H~ 156 7 AT L7o/hEB K OE R T2 WS B T O S

FHHEHOME (N/seed)

B Bt TR0~ A T3 7 A HTER6 A HT9 » A W12 A W15 A

T EEA 05 % 0.0 05 % 0.0 0.9 % 0.1* 11+ 01* 11 + 0.1*
B 05+ 05 0.7 + 0.1* 11+ 0.2* 27 + 0.1* 37 + 0.1*
(ERC 05 % 0.0 05 %+ 0.1 05+ 0.1 05 = 0.0 05 = 0.0
Rl 05 % 0.0
(D 05 % 0.0 0.6 + 0.1 05 % 0.0 05 = 0.1 05 = 0.1
o 05 % 0.0 05 % 0.1 05 % 0.1 05 + 0.1 05 % 0.0
— 05 % 0.0 05 % 0.1 05 % 0.1 05 + 0.1 05 * 0.0

oy EEA 13 £ 0.1 1.2 + 02 2.3 % 0.0* 23 * 0.0* 22 + 0.4*
o 1.2 £ 03 1.2 % 0.2 3.8 + 0.2* 39 + 0.2% 60 * 0.5*

- 1.2 = 0.1 11+ 01 1.2 + 0.0 11+ 00 11 + 01
fxmC 11 00
ISIRD 1.2 + 01 11+ 01 11+ 01 11+ 01 11 + 02
A E 11 % 00 1.2 £ 0.0 11+ 01 1.2 + 01 11+ 01
T 11+ 01 1101 1101 L1 £ 00 11 + 02
* P<0.1%
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MDA (X, HEWHLEIS K OB O L) D AT
ELTIASHH S4L TV % (Rendodn et al. 2014; Jin et al.
2013; Magsood et al. 2011), AFFFEIZH T, WT D
PR SRIFIZHB W TS 15 7 HRIFR L7/ & SR O
MDA EIXIFHRAIHIC R T ER LTz (K2), %
IZ, =R A, B TR L7/NE & SRFE O b O T
HEEL, Db DI~ R BIEWNZ EAVRE N, E T,
i A, B Ty L 72/ K UM 17.0> MDA i & 4% %
DELOMS & ORITIEDFBNENTRD Hiviz (£ 3),
Fang et al. (2014) %, MDA DR & BpjciR fE & o
MICIEDHBEDH 5 Z L mE LTS, £z, ¥A X
EMIRIFRT 2 &, MR 232 2 & (Parrish et
al. 1978) <R HAMHTR L 7=/ NS BARE OVRH A% < 72
5L (M5 1983) 13V UIFE CHEE SRS T
W5 MIEE O R EAR S K 0 IO Z Ak S, il
NN DEME I LS9 < 725 (Gill et al. 2010; Anjum
etal. 2012) Z &R ERWMEINTND, A, =i B,
IR D 38 X OWRAE F BPRIC L0 15 » ARIETE L 72/ e

ZAREEKTC 16h RIER, IR LI R I V& ®2HE L

120 -

= A ——=iRA

= 3

[}

b == =i B

o0

g 90 - ==K C
*

= d 4 {5HD

=] £

E *

m & * ¥ =R

< *

A

=

30 : : :
0 3 9 12 15

6
i (1)

JREBLOT 4 F U —

o 25, FEiR B SO L7/ NE B BT IR
WL, U T A 450mg/l, Vv R2myl, v 7 F T
L2l mgll, BT A 1 mgl B3RO Bz, LavL
IR D 4:F Tl L 72/ 5% BFE & RIS TP L 7o
DORERICE N5 I 7 VEEIE, 71U 74300 mg/l,
Vos13mgl, ~7 %7 A 18mg/l, BT A 99mg/
1 THY, BEERFOZNGHIE, VU UL, 290mg/
L Vo B3mgl, ~Z7 %274 18mgl, HATw L
10mg/l & W TN HEVMEEZ R LT, T72b5, ERB T
HTHE L 72/ N & B L7 A A IR L, RIR D &
OV E TR L7 FhUC e EEv a2 R Ls, 2
LOZ END, EHIHE, =R A, B Tk L/hEED
BTN, BRALEL 2501%, MR OIRERBRIIC
L DEOEN, S LI Lica F U BED ER ALY
F U DOREICERT 5 B2 bivd, IR C, DI
E RS E, F IR L 72/ B R OV IRE .00 MDA B 13T R
TloEN G R, EHR LTV,
PRSI 2 0 Bk L 72/ N E R OB R A T D& RWED
MTIEIEE A LB LR T272%, MDA i & il X
DOENZHBMEITFE O bl oz (3), T ORI,

L2L, ZThbo

120 4 «
= *  —o—ZERA
3 * -
:a === B
90 B
E o —fEiRC
E % e {EKIRD
g *
= 990 —— GUET
<
a
=
30

0 3 6 9 12

Wi (H)

15

X 2. BUFESMTO0r A~ 15 » ARTE L7=/NE (A) BLOEET (B) @ MDA BORIFZ( (P<0.1%)

£ 3. BTG T LI EO WA REMSBIOT ¢ FUoE LS & OB

FEBIAR %L (r)

2kt FHEIME SEIRA =B {KIEC {KIED HEE HUEER
/N MDA® x fll S 0.69* 0.84* 0.00 0.09 0.20 0.13
T4FUB X S 0.59 0.48 0.22 0.00 0.18 0.21
e MDA® x fii & 0.89* 0.89* 0.05 0.19 0.07 0.33
T4FUB X S 0.59 0.58 0.24 0.31 0.00 0.10
* P<0,01
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FWIITEIC £ 0 4 U RREORB I, Mo E
FTIKEEST, BHOEEICHERNLRWVATEEENE
b, BORPFHNICET 2B DL, A4
O HI1T & A EHBE L2V O s L,

FHRMEDIRTDOA I =ALD 1 5% LTIE, phytase—
phytate—pectin {i{ 7. 7% & % (Galiotou-Panayotou et al. 2008;
Phillips et al. 2003), Z#uiX, H25EMHICLVNEDT ¢
S —BIEMEIC LY 7 0 FUBB SR L, ST 2l
NFF PRI F O UMl T A LI, 7T
VORBAEDMEE SN TERHELS 785 ETHMTH D,
15 7 AMRR L7 N R ORI EEND 7 4 T
BRaEAZNELZE 2, WTFROREEIIZBNTYH
L7l (£4) Z2/RL7, ZOMELL, 4l
DEFESAFTIE T 4 2 —BIEED LRI L A LR S
NN ERHERIND, EPICEEND 7 4 F BRI
BURTBELREELTND ZERFILEEN IR EE
DIRNZ EXT ¢ F U RO EBIR L TN D00

RERE

LivZ2vy (Lottetal. 1984), F7-, Fredrikson etal. (2001)

T ROED T 4 F U BEOMKS R, IFEEE 37°C

/NS
BRUSSCITHA, 45C Ty L7257 D3I G3 i S e
TN EWELTWD, SRIOMKRIE, FHiLA, BIZ
K DETERSE, IRIE C, DI &L D UG 36 L OV E,
FIZ X DPSAEL, 7 4 F L BEONMIK 3 R il 732 1L
ETHEARNWI EERLTWDEONE Lt
TN DORERIT, T4 F rBEEEERBEDET & DR
IIEBEMERZRO RN L ZRLTWD (F3),

Lot

UEDzZ int, =A B (249C, 355%RH &
58.1%RH) T 15 » HHATE Lo/ Gk L@ G.o&
AMEDIK T ORIRNE, 7« F BRI EST 2 2 L
LB CIIRL, IREOBEBMES EICBR L TR E 2
T EMRE I LT,

#

ABFIE T U7 BPEMIT MR & P2k L Tz 72n

ToAR IR ERFEAEHR A EEREAICEH L E
D

# 4, B TO » A~ 15 » AT L72/ NEB L OERFEO 7 « F U b

7 4 FUERE (mglg)

Gy 6= s H7j0 2 A H7ji3 r A JT9 2 A Urig15, A
N ERIRA 6.3 £ 0.4 75 £ 0.5 7.1 = 0.1
=iEB 7.8 £ 0.2 7.7 £ 0.2 7.9 £ 0.1
{TiEC 6.1 = 0.3 8.0 £ 0.0 74 * 06 71 = 0.3
(5 84 % 0.1 8.0 = 0.3 78 £ 05
BER 74 % 0.2 7.6 *£ 0.2 7.3 = 0.3
BGET 75 % 0.1 6.9 = 0.3 7.3 £ 0.1
%E#E ..... E{EAQSiOS ......................... e s
#HB 10.6 = 0.2 109 = 0.2 10.8 + 0.4
[RIEC 10.5 = 0.2 9.4 = 04 10.3 = 0.6
{&iED 9.5 + 0.4 9.9 = 0.2 9.9 = 0.3 105 = 0.4
Bt 9.3 £ 0.3 10.6 = 0.1 104 * 04
BGER 10.9 = 0.4 9.8 = 0.3 10.1 + 0.5
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Abstract

Poorer cooking characteristics, protein denaturation,
and suppression of pectin solubilization have been reported
in adzuki beans and red kidney beans stored at 58.1% +
1.6% relative humidity (RH) or 35.5 + 17.1% RH and
temperatures of 24.9 + 0.1°C for 15 months (Wu et al. 2014).
In this study, we determined the levels of lipids and phytic
acids in stored beans and analyzed their correlation with a
reduction in cooking characteristics. Adzuki beans stored at
room temperatures A and B contained the lipid peroxidation
product malondialdehyde (MDA), at 81.9 nmol/g seed and
71.7 nmol/g seed, respectively; in kidney beans stored at
these temperatures, MDA levels were 115.9 nmol/g seed
and 111.4 nmol/g seed, respectively. MDA values were
significantly higher in beans stored at room temperature than
in beans stored at low temperature C (84.8% + 4.4% RH,
7.1°C £ 3.4°C), low temperature D (55.1% = 4.9% RH, 7.1°C
+ 3.4°C), frozen temperature E (-18.9 = 1.6°C, 41.3% +
5.9% RH), or frozen temperature F (-18.9 + 1.6°C, 51.5% =+
6.9% RH). A high positive correlation was observed between
hardness and MDA levels of cooked adzuki beans stored for

15 months (room temperature A: r = 0.69, room temperature
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B: r = 0.84); a similar correlation was observed in cooked
kidney beans stored for 15 months (room temperature A: r =
0.89, room temperature B: r = 0.89). Lower correlations were
found between storage conditions and protein denaturation,
suppression of pectin solubilization, and reduction in cooking
characteristics of adzuki and kidney beans. Furthermore,
almost no changes in phytic acid levels were observed in
beans stored under any conditions. Thus, the reduction in the
cooking characteristics of adzuki and kidney beans stored
at room temperatures A and B is probably caused by lipid

peroxidation.

Keywords: beans storage, hardness, phytic acid,

MDA, frozen soil
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HABRIE 2 filt & FREDRRE () 3 FE OB LS RrE & OiRR by

_‘E’Lfﬁﬁ 1,2 .

N

BRAE 12 - /NIEE !

(%AfF 201544 H 30 H, =¥ : 201547 A 28 H)

Physicochemical characteristics and antioxidant activity of two types of Japanese miso and three types of Chinese miso (pastes)

Shan WU'2, Shuo FENG'2, Michiyuki KOJIMA'!

=

H AR DGR 72 PRAF R T do 2 KRN & KRR A 2% % 1 FligH, K O [ERRIE C b 2 FiE &
QREFEORIIENCONWT, B PR R OBEREMER Sy, FURBLIEME A WIE Uiz, SKRURMEIE, DI
DIebEPoTeh, 27 )4 Y E&KODPPH 7 ¥ H /WEEEWITR IR o 7o, KERIEOR
U7 x)/)—NE, AT AV UEKRODPPH 7 ¥ 0 WHERMEIZKREOZ 5 LD b@Emhoiz,
S O I3 bIK o 72y, AT /A VR, RY 7= /) — VKN DPPH 7 ¥ W VRIS
PEZ S IO T Tl b @7z, AEMA L7z S FHOWMICE b AT /A VB & DPPH
T VI NABETENE E ORICITIEOMBIBER (r=0.853) BBOONTZ, EARY 7=/ —LiEE
DPPH 7 ¥ 71 WAHETENE & OFNC G IEOBIRLE (r=10.668) B0 bNTZ, R 7=/ —/L&
PIEIERRECTHDHE, AT /A PV BBEWVIKRIEO DPPH 7 ¥ I WV EEENE o7z, 2
U OEAEE AWTEREEHT OFERIE, AT 2 A VU RORY 7 = ) — VD H AR K O [E
BRI I HGEIC B E N D PUMILIEIEICEIRT 2 B ThH Z L amm LT\ 5, £/, BEL
DPPH 7 ¥ 71 WHETEME & OMIIZADOHBENRD L7 r=-0712) Z &b, WKREOB A
WE DHFIATEVE D G FAIHRIEIZ TE 220b LiL7Ruy,

F—J— K BRI, PEKRE 2T AT, HARY 7=/ —/L, DPPH HEEME

VT IR BER R PERL R R BT SRR

2E FRIPRTFGCES BT RH Y E IR R
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BRI, (RHEA7ZR R RS & L CHARADRBAIFICK
PERNEEREE EDTEY, ERNFERLIER,
PURBAE M S OMUREE 5 O MsIER 72 E93E ST
% (JEB S 2010 ; Kumazawa et al. 2013), HASDBRIE |
KRG, ZEORIE, LRI K OGRS O 4 FEEIZ 010 &
NTWD, ZORTEREEO &L K HE<, 2014
FEOZDOEIEITEALD 81% & 5O T (EIkTESE
R OREIEL, KEZ2EAL, K £F
TIXEHE AN x, BEAIREG LTI - STz
O CEERR) THD (HEEIT 2000), FEEE - Ak
FRIZBWCHENEET LY e Tr 7 —BIEHICL Y K8
BRI BN DT F RRLT I JBmRERL, B
HOT 27 —BIERICE Y Z L a—2A AR L TlHIC
KD AA T — REUSHHEAT L, (LT L CTHEMER
AT A4V (HBtatiR) BWEMT D (LIE 2003), iz,
HWEZ L0 AT D iz
T TR ROKENERTTF R ENEENTEY, £
WO NHRIEOTIRMEZ R TYWE THDH Z L b AHMES
T\ 5  (JTIE 2003 5 #2402 5 2007).

HEBRE, PEE S BIREh, KEEX—RE LT
AARROMAEDIC LY 2 RMMEBEL-bOTHD (&

2 2014),

X, AZ /AT roftuzA Y

- RMAE -

/NI TE Y

AT EAL T OERR 2RI & LT R SFH ST
5D ThY, HEE TN ZASKHANC TR S T
WETH D, TEOHEE, KO, TRERED£L
ORI, FEORGEFEICEET 2 L JEoA FE O 3
KEENDEFELRLFICOWTOMELZITTHD (ED
BRRELISN TN, ik, TSR OEERLR ST
PUBILIEMER SVRERH Y, Zh b OIS IE A
FIAVY, XTFR, R T/ —=VHROA YT

1997),

TRV TH D EHEIN TS (Zhao et al. 2011 ; Kan
et al. 1999 ; Esaki et al. 1996 ; Klus et al. 1993 ; Hoppe et al.
LonL, HESRIE O HR i Hime b A 3 12
IFEAER LN, AR TIE, 2%
FHO HARURIE K O 3 T O PEEME (3F)  OfTRR{biE
EZNUCRE ST B IC W TCEEEZ ST 5 2 &

AL Lz,

1997.),

DNT DIFEIE

RERTE

i

FURRL BRIOBLS, RREMORER S0 R 4
O TR & | RO TR R0 & 5471 B L7z
Fhebh, AASKMITIEE TR LI kAR O
A TN L KSR CIGHERTE) % 6EFI L, 3 7

51997), HMETEENG, EEQRFWE S LTHAS oM EKEE, EEFEEE (o), ZHEEER
NTWT, KEE, s, HwERCoMErRH Y, B (L), shEal ORWEE) oML, €
WHICEDREL RN D, AEEH L REEROEH ook, SRR SI3ER 1 ROER2ITRLT,

R 1. ARG L fERNE () OFKERLLEMRTT TR
KBRS PEML T T R
FAEYD KEZILMW  Japanese rice and wheat miso (JRWM) AbifgidE, WFTEE G IR R ERT)
KBEMY  Japanese rice miso (JRM) JbimE, @ lsEk At
#iFi$%  Chinese wheat paste (CWP) Jexii, EBFnR St
(R SAEE  Chinese soybeans and wheat paste (CSWP1) IR, FRFIA 36 =ik
AT ¥  Chinese soybeans and wheat paste (CSWP2) IR, B IR R AR A
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2. AR L fELRRE (&) Ok OREE

FEBR R JECE 5 o FIE

K Z ety K, KE, KEH, £ RKESTEHFSRESEE (BT) -5 CkE, £,

(JRWM) * BERE, BHEOWRMN) SFREE K Z RN

Kt = RESHHHEFSRIESEY (89) Tk, BERE,

(JRM) * K KE, KA, B B H OVl TR BRI

S INERB% (UK, BEREDTIN) SHEEFER (NE

mw;* K, INER, B, VLELEET R A $3195%, KO, 7K9) SEOERESHEEE GET)
— it

&) pes NES3AN =
ey S, R DI RBIENA s e R (REAOTEN) HEHH O
AR OB A7 SV @T VDL, IVESBT Y g i 7 AR LR A Y B OB R
(CSWP1) * Th, TANT—A (Tx= VT T7=) o — -

2 Fa—2R) ¥ — 2 PR TR
K, Ko, B, Wi, IEh), arvAx2—F,
HR 4 NS
FREIAl (A2 I U DA, TP 2 (KON HToE O

(AN By Vs,
RETEE Disodium Soribonucleotide, YV E R b RMOIE) 7 AL E R o ) ¥l OB
ﬁf{‘ﬂ‘,]\ U '7.A ’ ’ = %ﬁﬁﬁﬁgg
TEVILT 2—1)

* JRWM ; HAOTAED kFEW®M, JRM ; HAOXNRW, CWP ; FIEOFZEE, CSWP1 ; HE O LS TS,
CSWP2 ; HIEDH T T 5,

2. B (6) BITLHEDAIE
(1) KNEEDAE 3.5-dinitorosalicylic acid (DNS) OBk (\&EH 1971)

AOAC £ (1990) (Zft~>7-, BB, 105CHOA—T7 WXV EBETHEOEEETo7-, T72bb, 200ul DFFR

T 24 BRI L, BTt OFEEEL Y RDT-, U 7= RIS S 3308 0D /KRR L2 20011 0D 2N-NaOH 2 T} 20041
2) BEEDAIE ® 1% DNS #RIE A I 2 J\EFftE, 100C, 10 % s+

BREDFA XL TZMERENT, v —LICHEELTH 7mo SEILTHHIE, 540nm OGN L VB CHEA B L

% Z (MINOLTA CR-200, Japan) & JH V>, B L* fif, 7% oo B E LT/ Vv a—2 2V RER (0-2mg) %
a* fE, P b* fEAME L7 (CIE. 1986). fERL L, Eochima ki,

Q) &5, AEEERS, pH DRIE (6) £HEDAIE

5g OWRIEFEHZ 10ml DZEREKEZ M THRETF A X 7z ) —VEBIEE AW T To 7z, 32p 5, 1.0ml

L, =057 (3000rpm, 10 43[#) LT Sz Bk DM ST A DK ERIEIZ 1.0ml D 5% 7 = ) — Vi % N
Fa—7IZE L, K7y MEsrER (Pocket PAL-ES, %, WEREEE 5.0 ml &N CTIRAN, 10 SRR, AOKT
7 A2 IR AL, Japan) IZ X VRS, R MEEEEE AL, 490 nm OWOCEEARIE Ui, SEEIEs va—
(Pocket PAL-J, 7% IR, Japan) 1250 mI¥AMER AV A BEVERBHZ W T MR (0 ~ 200 ug/ml) 12 &
5y, pH A —#4 (D-50 U — X, HORIBA 14 ft, VEH L7 (Dubois etal. 1956),

Japan) 21V pH ZHIE L7,

WHL-T LA 2 UEBEDBIE 3. AR T/ —ILEDATE
5g OHEIEEEHT 10ml OZERIKEMA THRET T A X T 4=V« FA IV ME (Roura et al. 2006) TTT -

L, m00BEL7e RIS, SBICHRLTCYy~YL- 7 77o SgMRME LV 80% =& /—/L (20ml) K (X70% 7 k&
JLH I UTRIIES » & (Kusakabe et al. 1984) % W CTE k> Q0ml) TENZEH 3 ESOHH AR KL THD
/L7, 7= Ehi i 100 pl, 7888 7K 300 ul, Folin 343K 400 ul %
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Iz TR, 3 0MEE Lz, ®IZ, 10%RET R Y
T LIKESE 400l 2N A THEFR L, 30 23fH, 30°C il
TS, 760nm OWSEEZRIE Lz, HARY 7=/ —
VEIL, BT R ERAWIRER AR L CEE L,

4 2574 VDHE

Martins et al. (2003) OIFEIZEIVME LT, AT /A
PUOFBITLL T O X 51T o7z, Tbb, HFRED
TN a—RAERB LT Y v IR AERM L TO0IM U
VR AN Z pHO.8 IZ L, 100ml ([ ER Li- (ki
FE 0.2MIRFNR) o SOSHIEH T AT 2 —7 128D, 2 K,
120°C THIEA:, JKHCmAEI L CEMEE (14000 MWCO,
UC 36-32-100; EIDIA #kitt, HA) I AL THR-KIC
wUCEN Lz GEHF 9 BRD). BT PIRITE0R (A
JE-20°C, 12 W) f, BRSEE (48 WEfH]) AT o7,
BoNTAT /AU REEML T (0-100pg / ml D
HPH, 450nm OWOLAE) FEHEMBRA ERR LTz, $72, Sg
DBEIEFEHT 10ml DK EZIMZ THE VT A X,
O LTS B AL BIEIE, AREIC 450nm OROGAE
EREL, AT /AT OB E D ERE{To7,

5.DPPH (1, 1-dipheny|-2-picrylhydrazyl) S < HILE
EHEEDAIE
PUBHIER L3 LRBRIC U TR L7z, FRS L 7=k

4 o>l i 1501 12 0.5M DPPH- & & J — /LR 1501
N TR, KT, SRR, 15 [MERE%, 520nm ©
WA~ A 7 rn7 L— kU —%— MTP-300 (CORONA
ELECTRIC Co., Ltd., Hitachinaka, Ibaraki, Japan) % JH \»
THIE LTz, T VA EIEMERT Trolox M4 &L LTCH
W L72 (R D 2007 5 7NE S 2006),

6. #rEranE

BTCOT— 2L 3FLLEOFEEHE TR L7z, SAS 9.3
Y7 b EMWT, —lRES BT, ZEREL LT
Fisher’ s LSD M OMHBABIR DA 24T o 72, A E/KYE
1 p<0.05 T/RLT=,

HBRELUVEE

1. BARRKIE & PERIE (BB) DB

FACBRIE 2 F & i [EORIE (GRF) 3 fR o> rIVAMEE 57,
WOTHE, 4WE oy, L- V4 3 Uk, (AR 6E, pH
B UKy ERER IR L, KW 53%~
60% DI T, 11 89%~ 14%REE Fi TV,
72, pH O#PAIL 4.6 ~ 55 TH o7z,

TNE I VEET U U AR S AR TR &
T EEICE, Y I VBENEWEE R LA,
KEVRME, KuEWY, FHEEICEEND L- 72 I U

F 3. AKBRME L EkiE (3F) o bR

et e AL T IETTHE S oy L-Z V&3 g

(Brix%) (mg/g) (mg/g) (%) (mg/100g)
K ZZ RN (JRWM)* 7.43 = 0.2¢ 292.85 +35.4b  303.85+12.0b 10.60 = 0.2¢ 275.60 = 8.1¢c
KBRME (JRM)* 8.07 = 0.1b 160.04 = 13.0c  247.86 = 15.0d 12.47 £0.1b  146.88 = 10.1d
Fiti % (CWP)* 9.57 = 0.1a 424.38 = 11.a 598.93 £ 9.4a 8.93 +0.1d 75.67 £ 17.8e
R EARE(CSWPL)* 7.00 £ 0.0c 58.37 = 14.3d  200.33 = 4.2¢ 12.00 = 0.0b  415.41 = 4.0b
T E(CSWP2)* 7.10 = 0.1c 26.60 = 13.0e  278.10 * 4.3¢c 14.13 = 0.4a 1656.04 = 8.2a
ES v L*fi a*fig b*fi pH K5y

(%)

K2R (JRWM)* 35.08 = 0.3b 6.19 £0.1b 7.31 = 0.1b 5.11 = 0.0b 59.66 = 0.1a
KR (JRM)* 54.12 *+ 0.3a 8.17 = 0.2a 23.01 *+ 0.4a 550+ 0.0a  53.54+ 0.1b
T (CWP)* 30.42 = 0.2¢ 1.36 = 0.0d 0.28 =0.1e 4.57 % 0.0c 53.36 = 0.4b
R EACE(CSWPD*  34.65 + 0.0b 3.38 = 0.0c 2.88 + 0.0c 4.91+ 0.0c 58.65 + 0.0a
Wl T E(CSWP2)* 31.30 £ 0.2¢ 1.74 = 0.1d 1.16 = 0.1d 5.32+ 0.0a  59.22+ 0.1a
* JRWM ; HARDOTAED KZukng, JRM ; HAOKEEN, CWP ; FEOHHER, CSWPL ; FEOZLEE T,

CSWP2 ; HEOH LT E, Means+SD(n=3),
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B, ZoECEWMEEZRLE (£3), ZVvE I
WFIRXTTFH =B NE I FT—EBOERICL-TAEL S
T, BE O N I UL BAERT DI ERmbN
TWD (11 1992), KBME 2 720k X 0 R &
WIS D 7 V52 I VREENEZ N &I, K EHE
EOERIC K 7B I vBmR L e S hiz 2 L &R
LTWDD0s LAY, R I E s EIEY, &
TR OO G RN R LE L, Y,
W, pH, K5y Eidi bV EZ R L, B3N
MEFMELE T 20T, BEERRIZENTTrT T —E
RINaATIT—EBREDEERIZLY, NET T %
I LIz Lichokd 2 Z & 3MEl s D (Lietal
2012), HFE (REBR UTHBEE) OREED O RGE LD
RN, REMOCRI\IRERL 525 Z LB TN
Do KUEWEVE, BIE L* 5 (315 &) i bm <, b GE
) biRbEWEZ R L,

L- 743>

2. BARBKME & REKRE () OEKRY I/ —ILE,
AT/ 4D UERTIBILESE

HASBERS 2 ffi & ERRIE () 3FEICE ENDHAY
Tz ) —VE, AT AR ORI LIEEZRIE L
TofE R AR AR LT, MR OMAY 7= ) — Vi
19.18 mg/g, AT /A V2 19.16 mg/g 1Tt DRI IZ L
NTHEIWCHEH L, DPPH 7 ¥ B A EIEE (20.32 pmol/
g 1TALHE TS ORI R CTHEICE W EE
R U7z, AEIFRARTKBRIE D A Z ) A ¥ & 3.13 mg/
g, DPPH 7 o 71 /L iHEIEHME 8.89 umol/g O fif 13 At o> BRI

CHEARTIERVMER R Lz, EREMZ T KEREDOZN
5 3 HOMITKRE OIS, HRY 7= ) —VET
12f%, AT /AT &TI15H%, DPPH 7 ¥ B VIHETE
PET 12 fFRERVMEA R Lic, —%, BARDXKIEE L&
TEORERTECEENLIHARY 7= ) — L EiTxE
FFEETH ST, AT /A4 VrmENEVEEREED
DPPH 7 ¥ MHEIEMRITBE I EVVEEZ R LT, Zh
%, BRMSFEEEM O AT ) A V'RV E IR EIETE D
FWZ EERIBLTHNDDMNE LR, AT /AP
ITRWHRBE 12 Ffo T D Z ERlEIn TRy, &
FHORNFERENE EFRTE N @S L E ST D
(5 2009), A EIOFx OfER S OB AFED &
niz,

ERIE O 2 T O R TEICIE, Raimf e LTr
NEZIUEET RY TN GEWHD, YresmT YD
L (Big#D, #REFmF Y s (REED, 72590
T—h, 27 F7u—Z (FHEH) BEIMERTHDEH
IS DORMANZ A AR O PEORERMITH L (e
filr 2013 5 JEA HARR AL SARFFEIRBUM ] 2015), 2416
DRI TS Fil b Al & LT ORI
SNTWZRNZ ENnG, FEKEOHRREMIZIEE A
ERBEEZ TRV EHEL TV D, £, REHET
HIZIEEA Vo0 = AF U E R R EK T D14 Y
T IR VERERNE ENTWAR, 2D OhEE k)
IRHIFTV 2 E RS STV 5 (Kudou et al. 1991),
LA L, BRBEOFIRLIE, KEOZIUTL_TEND
EPRESN TN D, ZOFRREE, KEOREEBEIC K

4 AR EPEKRE &) OXAT7 74P 0EE, MR 7=/ — a8k O kit

Rkt AT AT AR 7= —L DPPHi% ST
(mglg) (mglg) (umol/g) (mglg)
KZ R (JRWM)* 4,58 &= 0.1d 13.05 = 0.8c 11.10 % 0.8c 0.80 = 0.0a
KR (JRM)* 3.13 = 0.0e 10.57 = 0.6d 8.89 = 1.4d 0.54 = 0.0c
FAE(CWP)* 19.16 = 0.6a 19.18 = 0.6a 20.32 = 1.2a 0.72 = 0.0b
IR TR E(CSWPD)* 12.02 * 0.9b 17.24+ 0.5b 21.42 + 0.6a 0.81 + 0.0a
HlT s T (CSWP2)* 11.39 * 0.4c 10.55 = 0.4d 17.69 = 0.0b 0.39 * 0.0d

* JRWM ; HAROF(ED KEZWME, JRM ; HAOKNEM, CWP ; PEOFEE, CSWPL ; TEOALLE THRE,
CSWP2 ; FEOHE G HEETE, Means*+SDn=3), R H RO ZI/NLTFTHTHEZAD Y (p<0.05),



LA -
WTA Y 7 TRDOBREENRELL, Hizl
PERRATIC B b L= &
I 5 2002)
Ve FA N MEEHWNTTo 720

THUREA LTS
CBIRT 5 LHERIS LT D
Fo, MARY 72— VBOERT, 74—
ZOHETHN
HHERETHLH D, £D
AEHE U7 R R I & E A A Y 7 =
J VB, RV T = —MEZT TR, KE
PEARTTF R EOEB A EN TN D ATREERE 2 B
%o FEEARFR CAREEMEARTF BN+ 2 2 &%, &<
MOHNTNWDZ LD T (IED 2007; {LIFF 2003), #
MU T KENEAST T ROIRAD IR IETEZ R L T
WD E LIV, Fio, KERBOKARY 7=/ —L
B|ITKBEEOZN LY bEWZ RSN, EDRA
i, FEMEHCER L7223 R ) 7= ) — VO —FET
BT VTP LLEENTEY, ZHIETOR 7
HITKEEO 2 THLZ LAHE I TWD
Alal, ZAOBEZRE LTIV RN,
FWHIB LG Z R LB R o—20 b L7y,

(L

ANE WA A A/
7=,

VT

(FaH 5 2000),

3.5 FEIEDKMEZH (T HEILH4FE & MBRLFE & DA
R

5 FEIH O FEEEM 51T D FAL AR & BB iE o
B % A % 5128 L7, DPPH 7 ¥ B /L1 EiGE &
BAJE L* i (r = -0.712), DPPH T ¥ B A HIENE & a*
(r=-0.860), DPPH 7 ¥ 71 /L i E4&EME & b* fE (r = -0.805)

LRI

/NI TE Y

DPPH 7 ¥V I N ETEMEE AR Y 7 =/ — /L& (r=0.668)
KOAZ 7 A4V (1=0853) & ORIZITIEDHHEIR
RGO BT, WIHANER) 72 ) —LEK
BRI E AT /A VR OMICHBEBERITRD b
Moty ZIVETIS, WIS 5%~ 80% =4 /) —
JAHHBEISICE ENDRY 7 = /) — VB LG &
ORNZHEBEZRO S 2 Z ERMESN TS (RHD
F7z, WRIEOREARFESHET T
FCEENDRY 7= ) — V&N

Li~L,

2000 ; PE5 5 2007). -
NTAL ) — A
HL, DPPH 7 ¥V W EIGME DM L2 2 & (Bl
5 2010) CHRIEIZE END AT /A U T 7e it
FThHDH L, WREOEFE & FERIEM: & ORIZITFE
BfRO®H D Z ERBESN TS (LA 1992), [HH
(1982) VIR A NS
DL, MBI & & b0, WAL RSN L, pH
PMMEFLEEZ EZHELTND, BRIBORAT /AT
& pH fiEE & ORICADHBBIRD B 5 Z L AFED bl
ZEELLSHLTW D, SRIOELXOFERE, b
DOIFFEHE L 1L LB L TRBY, 4% IbIZEL D%
WO EFH & DPPH 7 ¥ 1 VH KIS & o B & it
DT EICRY, RIS OMEREMETAN & Ik D Z &
AREICZ2 % EHER L TWD, ThbDZ &b, RIED
PUBLIGMEL, BB LD AT AT A4 Vv LRI
V7 x /= VELEIT DR TH D EHER LT
s

1%, Zva—xL 70 r0iREe

EDORNZITWT N S AOHBEBEFRNRD biviz, £z,
F 5. HARBERG & hEERE (5B OB bR L 2h b OBt kiEM: & O O BEfREL

Sy HITE H (HAT) L*f a* i b*fE  DPPH'  PP? L-GU® pH Ss* Kay o #seh Mgy RookE Al
(pmol/g) (mg/g) (mg/100g) (Brix%) (%) (mg/g) (%) (mg/g)  (mglg)

a*fE 0.861%

b*fiE 0.987* 0.916%

DPPH(umol/g)! -0.712* -0.860* -0.805*

PP(mg/g)* -0.505 -0.526  -0.557  0.668*

L-GU(mg/100g)® -0.368  -0.442 -0.380  0.216  -0.488

pH 0.670  0.641  0.694 -0.699 -0.947* 0.373

SS(Brix%)* -0.006 -0.131  -0.007  0.066  0.508 -0.546  -0.534

K53 (%) -0.470  -0.131  -0.421 0.109  -0.232 0.561 0.159  -0.833*

#5171 (mglg) <0210  0.081 -0.188  0.179  0.697 -0.716  -0.630  0.124  0.088*

Hi53 (%) 0.243  0.109  0.201 -0.136 -0.740  0.766 0.783 -0.741  0.415 -0.713

&k (mg/g) -0.154  -0.040 -0.083 -0.062  0.502 -0.665  -0.604  0.825* -0.499  0.466  -0.927*

4hE(mglg) -0.406  -0.494 -0.387 0288  0.589 -0.312 -0.709  0.906* -0.548  0.147 -0.759  0.840*

A5 ) A P (mglg) -0.711* -0.913* -0.782* 0.853* 0.761  0.069  -0.824* 0.503 -0.215  0.114  -0.404 _ 0.301 _ 0.697

1DPPH ; 1,1-diphenyl-,-picrylhydrazyl 7 2 W3 EGEME, 2PP; IR Y 7 =/ — G, SL-GU ; L- 7 v % 2 UG, 4SS nliatEEEY, n=15,

* 5 FRBIMRE A IS O (p<0.05)
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Abstract

In this study, we investigated the physicochemical and

antioxidant properties of Japanese traditional fermented
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foods, namely Japanese rice miso and rice and wheat
miso, and of Chinese traditional fermented foods, namely
two types of soy pastes (DongGu and CongBanLv soy
pastes) and sweet wheat paste. We measured moisture, salt,
glutamic acid, soluble solid, reducing sugar, total sugar,
total polyphenol, and melanoidin contents and evaluated
the color and antioxidant activity of these fermentation
products. Japanese rice miso showed the highest values for
brightness and melanoidin content and the lowest value
for 2,2-diphenylpicrylhydrazyl (DPPH) radical scavenging
activity. Values for polyphenol content, melanoidin content,
and DPPH radical scavenging activity of rice and wheat miso
were higher than those for rice miso. Chinese sweet wheat
paste showed the lowest value for brightness and the highest
values for polyphenol content, melanoidin content, and DPPH
radical scavenging activity among the five misos. A positive
correlation was observed between polyphenol content (r =
0.668), melanoidin content (r = 0.853), and DPPH radical
scavenging activity. At similar levels of polyphenol content,
DPPH radical scavenging activity of miso which showed
high melanoidin content was higher. These results indicate
that melanoidin and polyphenol are the main components that
contribute to the antioxidant activity of Japanese and Chinese
miso. Additionally, a negative correlation was observed
between brightness (r = -0.712) and DPPH radical scavenging
activity; therefore, the color (brightness) of the miso could be

used as a visual indicator of antioxidant activity.

Keywords: japanese miso, chinese sauce, melanoidins,

polyphenols, DPPH
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The ecology of the red squirrel, Sciurus vulgaris orientis on the campus of Obihiro University

2. Red squirrels crossing a road between Hokkaido Obihiro Agricultural High School and Obihiro University of Agriculture and Veterinary Medicine
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Agricultural High School, in Hokkaido, Japan, is scheduled
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to be almost doubled. As a result, the distance red squirrels
must cross will also double, requiring the squirrels to stay on
the road longer. In addition, traffic volume and vehicle speed
may increase. Consequently, the number of red squirrel road
kills is highly likely to increase on this road, where there
have already been many road kills of these animals. From
this perspective, to secure a safe road-crossing route for the
red squirrels, Obihiro City plans to install road-crossing
structures. To maximize the efficiency of the road-crossing
structures, we observed red squirrels crossing the road. From
May to November 2013, observations were performed by
both direct human observation and digital video camera
recordings. When we identified squirrels crossing the road,
we recorded the location, the number crossing, the squirrels’
behavior before and after crossing, the direction of crossing.
We performed 30 observations and confirmed 38 crossings.
We found that red squirrels crossed the road frequently in
specific areas around the west gate of the high school. The
squirrels frequently climbed down to the ground from the
trees nearest to the crossing point, crossed the road, and then
climbed up into the trees on the other side nearest to the
crossing point. Therefore, building overbridges that connect
the trees frequently used by the red squirrels around the west
gate of the high school will be the best way to provide the

animals with the most convenient bridges.

Keywords: Sciurus vulgaris orientis, road-crossing

behavior, overbridge for squirrel, road kill
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Abstract

Bethel Children’s Home (BCH) is an orphanage, established in 2002 in Myanmar, for orphans, semi-
orphans from underprivileged families, and abandoned children. At the time of initiating this project
for BCH, there were 22 children ranging from 5 to 18 years of age living there under the care of house
parents. Originally supported by a US aid organization, BCH found it increasingly difficult to operate
financially due to the accelerating Myanmar economy driving up the Myanmar currency and commodity
prices. Thus, a S-year project was proposed by the author, in January 2013, to help BCH become
financially stable and self-sufficient. The ongoing project entails utilizing the land around BCH for
implementing economic activities such as raising milk cows and rubber/fruit plantation. Dairy farming
was proposed as a viable option due to the sufficiency of land and the cows providing both fresh milk and
a source of income. It was also considered that caring for the animals would be good training and animal
therapy for the children. Not least, the animal manure could be used as organic fertilizer for rubber/fruit
tree cultivation. An economically and environmentally sustainable combination of longer-term rubber
trees with fruit trees was determined and seedlings started. Two years into the project, a small income
flow has already been generated. In order to ensure the long-term success of the project, BCH personnel
are working closely together with committee members and other related persons, including the children

themselves, in planning and implementing ongoing project strategies and measures.

Keywords: Myanmar; orphanage; self-supporting; sustainability
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INTRODUCTION

Bethel Children’s Home (BCH) is an orphanage that
was established in the year 2002 with the support of Reach
International, an aid agency striving to help children in
need around the world. BCH is located in the rural hills
of central Myanmar next to a K-12 grade boarding school
where the children study. It accepts children who are very
poor orphans, semi-orphans, and abandoned or forsaken kids
below fourteen years of age from any part of the country, and
of any ethnic background, taking care of their food, clothing,
shelter, health, education, along with providing a model
“home” environment. At the time of initiating this project,
there were 22 children ranging from 5 to 18 years of age

staying together at BCH under the care of their house parents

(Figures 1 and 2).

BUEEEFNIVEEFERDE

Figure 1 Author with house parents at BCH.

FINANCIAL PROBLEM

Reach International has been financially helping
the operation of BCH at USD 3000 per year or USD 250
monthly since 2002. However, as prices of commodities
continue to rise and the local currency strengthens against
the dollar, it has become increasingly difficult to makes ends
meet, especially when children are sick. Up to 2013, when
this sustainability project was undertaken, BCH had no other
means of income, putting its future in jeopardy. In addition,

there are still under-privileged children who are badly in
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need of care that BCH has been unable to accept due to the

financial constraints.

Therefore, a project to address the above problems and
improve the sustainability of BCH was proposed and initiated

in January of 2013.

DESCRIPTION OF PROJECT

The project, entitled “Improving financial support and
livelihood opportunity for the BCH orphanage children”,
was formulated as part of long-term efforts in achieving self-

sufficiency through the implementation of income-generating

opportunities and other measures.

Figure 2 Some of the children at BCH.

Figure 3 Dairy cow being milked at BCH.

The initial proposal was drafted with a budget of USD
5000. This was the figure calculated after consulting with
the donor and determining costs, including goods and labor,

for planning and implementing the various components of
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the project. The amount and nature of the project qualified
it as a small-scale education project to be undertaken with

university/NGO cooperation.

One such income-generating and appropriate training
opportunity for the children is dairy cattle farming (Figure
3). Not only does dairy farming provide a supply of fresh
milk, but also surplus milk can be sold, and the children gain
valuable work experience in feeding, milking and selling.
It was also considered that caring for the animals would
be good training and animal therapy for the children. Not
least, the animal manure could be used as organic fertilizer
for rubber/fruit tree cultivation. Having land that could be
designated for a few cows, and access to grazing areas, it was
thought such an activity had high feasibility and potential. A
committee of community members, including the principal of
the adjoining K-12 school, was set up to evaluate and oversee
the process of building a cow shed, procuring the cows and

getting veterinary advice.

Figure 4 Rubber tree saplings awaiting transplanting.

Another proposed activity was the plantation of
suitable agriculture. After local experts from the agriculture
department were invited for soil testing, advice and technical
support, the same committee came up with suitable crops that
could generate income for BCH, which included rubber trees
and dragon fruit plants (Figure 4). There was an initial cost
for securing rubber tree saplings, clearing a plot and planting;

but the children were employed when and where possible
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in the process. Since rubber trees require several years
to mature, they were interplanted with shorter-term crops
such as pineapples, bananas and dragon fruit plants. The
children are being trained in the process of rubber plantation

planting, caring, sapping and production of rubber sheets as a

commercial industry and livelihood.

Figure 6 Tint Tint Naing looking forward to going to college.

ACHIEVING SUSTAINABILITY

By the end of the first year, a small revenue stream had
already been built through the utilization of some existing
rubber trees, milk sales and harvesting and sales of crops. By
the end of last year (the second year), this revenue stream
grew modestly with slightly increased output. Children are
developing practical skills in dairy farming, plantation care
and management, and the production of other food crops,
in addition to gaining a sense of hard work, responsibility,
self-confidence and even improved community engagement

(Figure 5). The project still has 3 years to go, but already
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some benefits can be clearly seen. In order to ensure the Anyone walking by can drink some. Anyone. Whether
long-term success of the project, BCH personnel are working you're a stranger or a neighbor, you can drink the water. I've
closely together with committee members and other related seen taxi drivers stop their cars for water. School kids walk
persons, including the children themselves, in planning and by and stop for a drink, monks, nuns, tea shop boys, bank
implementing ongoing project strategies and measures. employees, everyone's entitled. Myanmar's a hot sometimes

very dry place, but I've been to many countries that are
FINAL STORY similarly hot and dry and I've never seen anything like this.

I've just walked around thirsty or relied on plastic bottles. Not

Allow me to tell you about Tint Tint Naing. I had an here though. I spot the communal water everywhere, and it's
opportunity to sit and listen to her story. She came to the a visual reminder on how people rely on one another here.
orphanage 2 years ago as a shy, quiet only child. Actually, There's a culture of giving in Myanmar.

she had parents at one time. But, as the story goes, her
parents were on the way to market on a motorbike when they ACKNOWLEDGEMENT

were struck by a military vehicle. The mother was killed and

the father injured. However, the military claimed it was the I would like to express appreciation to Kyaw Aung
father’s fault — the military rules the country — and the father Oliver, Adventist Development and Relief Agency, Myanmar
was thrown into prison. There was no one left to care for Tint (ADRA Myanmar), for his indispensible assistance.

Tint. But today she is a happy girl studying hard and looking

forward to going to college (Figure 6).

Figure 8 Happy child at BCH practicing good hygiene.

Figure 7 Communal water pots reflect a culture of giving. RELATED INFORMATION

WATER POTS Children of Shambala website: http://

childrenofshambala.org/pages/19/

There's one way to spot the sense of community here. Nissi Orphanage: http://www.orphanage.org/africa/
Keep an eye out for the communal water. Neighbors, kenya/nissi/
businesses, temples, churches, you name it, people buy Olasiti Orphans Community Center: http://www.
water for everyone to drink. Sometimes in 20 liter bottles tanzanianorphans.org/olasiti.html
and other times in traditional clay pots to keep the water Orphanage.org: http:// www.ORPHANAGE.ORG/

cool, there's always a plastic cup sitting on top (Figure 7).
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The 2014 Academic Year
Index of Master's Theses for
the Graduate School of Obihiro
University of Agriculture and
Veterinary Medicine

Master's Program in
Life Science and Agriculture

. Animal use of crossing structures on the Doto

Expressway, Hokkaido, Japan

(Chie Ishimura, Ecology and Environmental Science)

. Relationships between landscape factors and frequency

of forest use by sika deer and red fox in an agricultural
landscape in Tokachi, Hokkaido

(Isao Okuma, Ecology and Environmental Science)

. Distribution and molecular phylogeograqphy of Fasciola

sp. And its intermediate-host(Lymnaeidae snails) in
Tokachi District,Hokkaido,Japan

(Yuma Ohari, Ecology and Environmental Science)

. Dose fluctuation of Apodemus argenteus population

influence use of nest boxes by Pteromys volans orii?

(Daisuke Sato, Ecology and Environmental Science)

. Participation of dipterous insects and search for vector

in an outbreak of teat papillomatosis in cattle

(Yumeno Shido, Ecology and Environmental Science)

. Environmental characteristics of locations containing

Bat boxes selected by bats

(Yu Takata, Ecology and Environmental Science)

. The influence that the existence of the Pyrola spp.gives

for colonization and the growth of neighboring plants

(Kohei Tsutsumi, Ecology and Environmental Science)

. Developing a habitat model for the Siberian flying

squirrel Pteromys volans orii in isolated forest,with a
focus on time since habitat isolation

(Ryuji Furukawa, Ecology and Environmental Science)

. Investigation of Nutritive values of feedstuffs used

by mid-scale dairy farmers and suitable feeding
management of dairy cows in the east end farming area
of Republic of Paraguay

(jumpei Furuno, Animal Production)
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10.

11.

12.

13.

Attractiveness of phototaxis insects for each lighting
-Response to different wavelengths-
(Honami yamazaki, Ecology and Environmental

Science)

Relationship of flower-visiting beetles(Coleoptera) and
plants in riparian forest of urikari river, Hokkaido.
(Tomoka Yokoyama, Ecology and Environmental

Science)

Study on the Effect of Difructose Anhydride III
Supplementation on Serum Immunoglobulin G
Concentration of Holstein Newborn Calves Fed Pooled
Maternal Milk or Colostrum Replacer

(Aung Htun, Animal Production)

Effect of parity on changes of metabolic and oxidative
statuses of dairy cows in transition period

(Reshalaitihan Maimaiti, Animal Production)

Master's Program in
Food Science

. Fundamental study about the soup stock prepared from

Yeso deer-bone

(Toru Kikuchi, Food Technology and Biotechnology)

. The effect of indigestible carbohydrates obtained from

food processing on the intestinal flora in vivo and in
vitro study

(Takahiro Araki, Food Technology and Biotechnology)

. Metabolic studies on plant glucosylceramide as a

functional food materials

(Hiroki EIDA, Biomolecular Structure and Function)

. Polyphenol and Antioxidant Activities in Five cultivar

Plums

(Yumi Oya, Food Technology and Biotechnology)

. Analyses of biochemical characteristics and infection

process of symbiotic bacteria isolated from potato
(Tomoya Nashimoto, Biomolecular Structure and

Function)

. Studies on Physicochemical Properties and Storage Pest

Resistances of Maize(Zea mays L.) Produced in the
Republic of Malawi
(Daiki Murayama, Food Technology and Biotechnology)
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. Clarification of the deterioration factors in bread making

qualities of Yudane bread making method

(Daijyu Yamada, Food Technology and Biotechnology)

Polyphenol and it's functionalities in seed coat,
cotyledon and thermal processing of Kidney beans

(Ci Zhaohong, Food Technology and Biotechnology)

Master's Program in
Agro—environmental Science

. Genetic variation of adaptability for unfavorable

soilcondition in wheat

(Saki Tkematsu, Plant Production Science)

. Evaluation and QTL analysis for agronomically

important traits in spelt wheat

(Ayumi Kadota, Plant Production Science)

. The influences of food safety and environmental

concerns on Japanese consumers'purchase intention of
food:A case study of fresh beef after the Fukushima
Daiichi nuclear plant accident

(Misato Kawakami, Agricultural economics)

. Characterization of rice ATP binding cassette(ABC)

transporters,0OsABCG27 and OsABCG3

(Hidetaka Nagasawa, Plant Production Science)

. Effect of Stenotrophomonas spp. On Microdochium

nivale,M.majus And Fusarium head blight
(Yayoi Nishikubo, Plant Production Science)

. The logic of paddy farmers and livestock farmers on

grappling with forage paddy rice and rice in Hokkaido

(Naruhisa Nishizawa, Agricultural economics)

. Distribution and formation of water-stable aggregates in

arable soil

(Chika Yanagita, Plant Production Science)

. Studies on Development of Boom Height Detector using

PSD Sensor for Boom Sprayer
(Kyokki Go, Engineering for Agriculture)
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10.

11.

Master's Program in
Animal and Food hygiene

. Chemical characterization of acidic oligosaccharides in

the platypus milk

(Hiroaki Inamori, Food Safety Science)

. Study on the evaluation of meat quality and meat volume

in Japanese Brown with the use of image analysis

(Mayu Kageyama, Animal Environmental Hygiene)

. Food safety and export potential of Hokkaido livestock

product with Halal certification

(Takuhiro Chiba, Food Safety Science)

Biochemical Study on A Highly Viscous
Exopolysacchaide Producing Lactic Acid Bacterium

(Shinpei Matsumoto, Food Safety Science)

Study on molecular mechanisms underlying
internalizationof Listeria monocytogenes

(Takuto Yasui, Food Safety Science)

. The effects of Growth hormone(GH)and Single

nucleotide polymorphism(SNP)of Growth hormone
receptor(GHR)on steroid hormone production by bovine
theca cells from a large follicle

(Seigo Yamaguchi, Animal Environmental Hygiene)

. Evaluation of meat auality and profitability for one-

calved Japanese Shorthorn heifers in Hokkaido

(Haruka Yamaguchi, Animal Environmental Hygiene)

. Evaluation of meat quality by optical technique and

application to carcass judging

(Naoki Yamashita, Animal Environmental Hygiene)

Determination of Each Predominant Acidic
Oligosaccharides in Bovine Colostrum
(Gaku Yoshida, Food Safety Science)

Biochemical study on potential probiotic lactic acid
bacteria isolated from fermented Sumbawa mare milk
(Mai Khojali Mohamed Ibrahim, Food Safety Science)

Investigation of Pseudomonas spp. in dairy manure
during anaerobic digestion

(Guangdou Qi, Animal Environmental Hygiene)
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The 2014 Academic Year, Index of

Dissertation for the Graduate School of
Obihiro University of Agriculture and

Veterinary Medicine

. Studies on development of novel diagnostic methods

and discovery of chemotherapeutic agents against
animal African trypanosomosis
(ZHOU Mo)

. Anaerobic Co-digestion of Herbaceous Biomass and

Dairy Cow Manure
(Yukinori Ouchi)

. Economic analysis of the impact of infectious pig

diseases and its control in Philippine

(Abao Lary Nel Bilba)

4 . Regulation of neutrophilsphagocytosis for sperm by alph

I acidglycoprotein (AGP) in the bovine oviduc
(Liu Jinghui)

. Development and validation of immunochromatographic

test(ICT) for diagnosis of animal trypanosomosis
(Nguyen Thu Thuy)

. An economic and epidemiological analysis of Foot and

Mouth Disease(FMD) and its control in Sri Lanka

(Anoma Pushpa Kumari Gunarathne)

. Study on the negative impact of uterine inflammation-

derived endotoxin on ovarian functions in dairy cows

(Fumie Magata)

. Genetic improvement of fertility traits for Japanese

Black Cattle
(Sakura Maeda)

The 2014 Academic Year, Index of
Dissertation for the United Graduate
School of Veterinary Science
Gifu University
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3.

. Studies on the Effects of a Bacterial Probiotic on

Ruminal Components and Cellular Immune Function in
Holstein Calves
(Abdul Qadir Qadis)

Studies on Calcium Signaling in Hemoprotozoan
Parasites

(Ehab Elnour Ahmed Mossaad)

The 2014 Academic Year, Index of
Dissertation for the United Graduate
School of Agricultural Science,
Iwate University

. Studies on food functionality of novel material derived

from laying hens

(Jun Kawamura)

. A study on the effect of low temperature processed whey

protein concentrates in suppressing inflammatory bowel
disease

(JAYATILAKE, Sharmila)

. Studies on wet distillers with solubles as cattle feed

(GHLAILAT,Badee Atallh Abdelrazeq)

. Effects of L-cysteine from animal products on

antioxidization, anti-toxicity and anti-obesity in rats(Lee
Seuki)

. Study approach to improve the feed intake of dairy

cows soon after parturition by difructose anhydride I1I
supplement
(SYAW, Wynn)
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