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The functional component and antioxidant capacity of golden berry

Mika Horikawa and Michiyuki Kojima
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— DRI ThHHA /v b= EBEIOE X IV E&EE
BOOHNTZ, TNDHORERIL, T—T XY —
B2 IOy AT DS /20 2 82 RE LTV D,
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F—"J— K : Physalis peruviana L.,

WA XX ZARHEY T, R OB IR IZ T
TR 90 N A LT D . HARTIHEER O (53<)
WIRL 72D Physalis alkekengi (FHE AR A XF 70 L) i
DRk ED Physalis angulata (TR A X% 70 E) AL <
BEESNTOEN, ZNOIEFBEAORF XX TH D,
FERARARZFO—HETHY, EH
(0D Physalis peruviana L. C, BI%4 N F = U — F~ |k
EbWnbitTng, ARIZEIT 2B A XX OREE X
FES A < ALHEE TIE 1995 EE N B AEE o 72, L
L. SERRD DI SN CE BIEASCHEA O R
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1992, FEHD 2007), LovL, BHAARAZFICHONTI
KT 2.
RARXRIZEH L T, AAXFHEAORT oA ik
BV THD 7 4 AOHUREGENE, FURAE, BEHRZ)
B SEREN R EOEBERICET I MENH D
(Shingu et al. 1993, Damu et al. 2007), L7 L., &
MASFEORA XX T, EXIVBHO—HTHLHA />
F— L BOHE (Ahamad et al. 1999) 23 D DT,
BFRREITIT BT DR ST R A B0,
A TIIBARA XX OFMEEED -0, b= b
&y RS OIS PR D FLig 417 2 D FFE 2 A
LANCT D L BROBRITHE D M EB) 28 60NN
LT, BHAARAZFORBMEN S ZEZRRLE TORICTE
DL, RARRACE K ORI DBz DV T
LM LIZDOTHET D,

RBEMHEE L UVAE

1. EEREH

FEHGEEHE, AR T—RIICHE: STV D Physalis
peruwviana L. D—FETdH 5 T— /LT U —& iz,
F O b~ MO NEDO 2 E, I =h~ bk (3
=hwbheTAa3) EPETHEIT A b b EAND
Teo I= b= MTHRRA IR EZERAEDRFAE L (Vogel
et al. 2010), PUZREEADHOIE—BEARFNI =K
< MY ORAXFITHEE LN E TRENZDOT, 3
BOI= b~ M HHIZEEE LTHW, R A
R TAa, T4 b7 MIKFEOEERME THEL L.
RELHEADI = b~ MITRGO b OE AV,

Flo. BART AR IIREOECRREN O BRRAT —
CEEBILT, FEARE (Green) , HREAEFE (Yellowish
green) 3 X AR T (Yellow) & L THERADBEMED H
720 REDRLT I L OMREMED BT AV 2,

2. — RS DA
SEHA) B 13X GR-300 Analytical Balance (#2043

T— T U R-TA) BV, KIERILAOAC IEIZHE-

THIE L7z, pHIX Twin pH Waterproof Meter ( 335
& Pt ) %. Brix |X PAL-Patissier Refractomater (/%
AttT 2 9) 2O THRE L, R EBEIT CR-300
Chroma Meter Difference with Colorimeter ( Z=3%
NGRS ZEH L, N7 — Lrakbs RER %
JAWTHE L,

3. RUTz/—)LDHHEEEE

FERERHE 50m] T = — 712 AL, 20m] D 80% & ) —
N NA T 30 i E R 217 > 72, E Loy BER O
R ZBEIL L, S HIZ2 B0 UM Lz, F£72,
T ICF RO 70% 7 b 20z T 3 A K Uil
H LT, BBl bh -2tk a R Y 7 = 7 —4h
HiR & Lz,

RY 7z ) —NOiERIEFolin-Ciocal teu IEICHES T2,
Thbb, ZyRXUFa—TIINBEEORE AT | &
BAKTA400 p LITES L, FED Folin I AMZ T3
SYRIRHE L7z, £ 202400 1 1 D 10%RBT ~ U 7 4
IKUEHR 2 N2 CHEFE# . 30°CDIRIA T 30 43 IS S 1,
760nm OWEFE 2 JIE Lz, HH¥EE LTh T * 2z M

WiER LTz,

4. HEREME DT

1, 1-Diphenyl-2-picrylhydrazyl (DPPH) ¥4 2= 7% 4 1%,
~A 7B A X —TL—hNIKRY 7=/ — Vi E
MERERY, =4 ) — 1 T150 u 1 IZER%R, ZED
DPPH ¥4 % 0 2 CHEAT, 16 43 RS S 72, 520nm O W
IR A IGE L, BEUENE I Trolox (6-hydroxy-2, 5, 7, 8-
tetramethylchroman—2-carboxylic acid) Z MW TER
L DPPH ¥ &M A IE L7z,

I IOPEX, Oyaizuik (Oyaizu 1986) Tt~ 7=,
Tbb, Loml Fa—7 IR 7=/ — /LG & &
Y U RNy 77— (pH7.5) TH00 i LITER L.
FIUZ250 p 1 D 1% 7 = VT ALY U L&A T
IBA& L T500C, 20 /M &7, 250 1 D 10%
Vv a g Nz CROMELEEE FH L1 ml F o —

TNl ETE 500 p 1 EEERBEOARE K100 1 1D 0. 1%
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WALEE kA Nz TRA Uiz, WEAT, 16 /rffsE LT
700nm DROCEAREL T, EX I CHEEL LTK
Oz,

2,2’ —azino-bis (3-ethylbenzothiazol ine-6-sulphonic
acid (ABTS) {H EIEMEIX. M D D FIEIC
Fbb, Rkl g
FHo=1:1RAREMZTERMEZ#EVIRL, 15
Oz i R o35 O FIEIZBERLE U7z, HEmIc—
EEOTE M x2Z 7 —0 (1:1) BREWREMZTH

ZHE-o 7= (Oki et

al. 2005), IZ20ml D7 & Fyoo~

W Uiz, 2O 1.5nl 2 —7IZRY, =¥ ) —
i L7z,
IVIEGR % N Z38E 3 501212 T34nm DI % JIE L 7=,
ABTS Y4 EIEMEIE Trolox fHY & & L TR 72,

JVEMZ T 1180 1 20 u 1> ABTS 77

4 BREOEE
har /A ROER

Of 553 HIE &

3 glI7 & b CEERALE LT 100ml (ITER LTz,

X, a-durrtp-rhuarr
EICHE > 7= (Nagata et al. 2003), k)
iy B3 IE 443nm, 475nm,  492nm DY 2 HJIE LT, &)
XLV aFREELER LI,

MAaT A4 ROPRE (mg/L) = 4. 143%A475 — 0. 561

BAwaT O (mg/L) =
— 1.292%A443 + 3.698%A492 + 0. 131

a 1T U OWRE (ng/L) =
0. 984%A443 +3. 091%A475 — 2. 758%A492 — 0. 299

(A443, A475, A492 1ZZNEH 443 nm, 475 nm, 492nm
DRI )

Fio, Zeva 7o UaRXvOERIL ZuenR
WZiE- T2
N B A A el VAN
15 5 AU 7 il IR ek

oml ICER LT, EL 2L 0, 453nmm,

TANBIOI 0T ) A ROEREEE &L
(Nagata and Yamashita 1992),
Y (4:6) P CEMAE L,
JERZ [ 12
505nm, 645nm, 663nm TH L 2 HI7E L CRATER LT,
77 40 a OEE (ng/100ml) =
0. 999%A663 — 0. 0989*A645
rnana” 4 b OEE (mg/100ml) =

— 0. 328%A663 + 1. 77*A645

U~ OPRE (ng/100ml) =
— 0. 0458%A663 + 0.204*%A645 + 0. 372%A505
— 0. 0806%A453
(A453, AB05, A645, A663 IL & 4L % #U 453nm, 505nm,

645nm, 663nm O SEEE )

5, EAXVCRUESAIVEDER
X IV COER
TITo7z, Thbb,
Thi L Tl %,
Z 16ml F =2 — 7Y . ML 72 D E T 0. 5% DCIP

I, AV R7 =/ —F Lk
B 10g & 5% A X U U ERKEAIR

50ml (12 A AT w7 Uiz, ¥ Sml

(2, 6-dichloroindophenol) % i N, 4ml @ 3% 7 4 IR

5% A % VU VEEERIR & N2 C 10 S e Lz, &0
R3E 2ml (34 T ApELEICEY WE-BE), BE
XSRS B, A2 0. Imol /L DNPH % 0. 5ml Al 2. C
K ETRIMFIE LT, A

90% ik A 2. 5ml JRE, B & IZI1X 0. Imol/L

REte. 50°C. 30 3 SUst4.
BIOBEIC
DNPH (2, 4-Dinitrophenylhydrazine) % 0.5ml ANz CTiEA
U7z, 2. 10 2%, 530nm CTUOLEENIE L CE
Rz R,

EX IV E OFERE, Emmerie-Engel {%

Y PAoN

WPz,
FUBF 3g 13 10m] ZRRAK T CEERE L, d s AL
75 AABL, Akt 1/2
FED 50%KERIEA U ¥ DS A N 2 TR Hlgs A )
TEUME L 7=, WAL, 2REFICB L, 10ml
DAFH L TIEERE S HIH L TAF U @atin, 7
NV UMD D E TARK TR Lz, KAt
MU T ATHASE, 50ml IZEXL, TAIFTHT A
10ml ZEA L THRAER,
W S, SRR N CBERE L, KT ra—1
3ml (ZEEARE L. 0.2ml 0 0. 2% A 87 v = — LERiE

10ml ¥ & H e — LIEHK,

T 2573

_yoPr A%ty (1:4) T

L0.2ml D 0.5%a,0’ - Y AT a— LIEKREND
FHEIEFETL . 520nm OWEEZREL CEX I
E ZE®RE LT,

Z T 1043

6. EXHEELULA /P F—ILOEE
BEIoHEDOERIZ, LT X 54T o7, kL bg 2

i
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ML, 50ml 7T AF w7 Fa—TIZB L, 92% (v/v) #
T &) —)v 25ml ZMATHFR L, 80°C O T 2 Kl
P U7z, 8@, 7512 30ml @ 80% (v/v) =& / —
N NATHER, EHEEZ 3B IRL, D75
R A JE R TE L C A /K T 20ml I B Ll Balel & L
72o #REFO.5ml & EHFKIE 0. 5ml ZIRA L. WESE T T
10 Gy &, ZUEM AL T Nelson 743K 0. 5ml &N
A THE ST, 1nl OFRREKEZMA T 15 53 FEFE L.
660nm DWLEE 2 I LiEohE 2 i i L7z,

A ¥ M=V OERT, MAEME R TIT o7 (Kotaki
1964), F 76, Bk 1g ZKFE L, 25ml @
18 % Ml 4 N 2. C 20 B R WM L 7=, mHZ D A
IR R U CAR KIS L, KL Y DA
(10mo1/L) "CpH5.0 — 6.0 (ZFH4&E L, ZRB /KT 100ml |2
ER LT GRBRIRIR) ., RBRE 2 AT SICRBRIEIK 0.5

ml, 1 ml, 2ml ZZENMAZ, 2.5ml A /3 b — /Ll

et al.

E & AR K TRl & L, 121CTE M. &
FEARGIRBE I (F— 7 L—7) LIz, &3RBREIC30
u 19> Saccharomyces cerevisiae i % BEFHI TR L
30°C T 20 FF[RIFRIEHR & 9 K53k, 600nm DML & HESH
EERELTA /¥ b=/ OEREZRDI,

1. #ratnE

ARER R ITTPE R A TR L, T — X H0f
BRFIAF2—7 0 Mt BELZMWT, p.05 ZHE L
L7z, FE7z. ©7 Y OFBERBREEIC LV R 5%
i (p<0. 06) DEFEZAE & HIE LT,

RBRERBLVEE

1. BRARAIFTDORS &AM
T B A XX Oy & BEREME D R I,
(FHEOLFE) oz b E & BT Table 1R L,

BI=hr~ FOEEIX10.4+0.5g, FEAI=Fr~FD

I=hrvh

L 16.2 £ 6.2g, BARAAFOZIILA.6E0.7¢g
TdHh,
Flo, HOABLIOROAI= b~ FOKSEREITN 3% T
bofed, RARAAFOZIEREBE 86.3 £ 0.4%
T, ZOBrix (X13.6 = 0.2% & @EWMEZ R L7, BH
RARXFOOFAET, HAI = b~ FOZh & HEEUE
Mz L7z ax il (FREREE ) D4 2.5 5 DENRH o7z,
L2vL, REAEI =< O LefE (BE) 1138.7 8.2,

S=h~ D12 1/3BEOEETH-T-,

ak fEI1L 24.9 = 1.7, bx i (FEWRE) 1£30.5 3.1 T,

Table 1 The characteristic, antioxidant activity and ingredient content of Physalis peruviana and two colors tomatoes:

yellow and red. (Mean=S.D.)

Physalis peruviana _ Yellow cherry tomato  Red cherry tomato
Mean weight (g) 4.6 = 0.7 104 £ 0.5 162 £ 6.2
Water content (%) 89.9 = 04 73.1 £ 2.8 725 + 3.8
pH 36 £ 0.2 40 = 0.2 40 = 0.1
Brix (%) 13.6 = 0.2 63 £ 0.1 6.5 £ 0.1
L" (brightness) 609 = 1.1 569 £ 2.1 38.7 £ 82
a’ (redness) 8.6 + 1.1 34 = 1.8 249 + 1.7
b (yellowness) 50.8 = 2.7 539 = 39 305 = 3.1
DPPH radical scavenging activity ( ¢ mol/100g) 58.0 = 149 132.6 = 13.8 166.7 = 13.5
ABTS radical scavenging activity (mmol/100g) 1.1 = 0.1 26 = 0.0 27 £ 0.1
Reduction activity (mg/100g) 78.6 £ 0.3 622 £ 1.1 623 £ 09
Total carotenoid (mg/100g) 4.0 = 0.0 0.7 = 0.0 6.0 = 0.0
|- & -carotenoid (mg/100g) 0.1 £ 0.0 0.1 = 0.0 26 £ 0.0
I B -carotenoid (mg/100g) 35 = 0.0 03 = 0.0 3.0 £ 0.0
L Lycopene (mg/100g) 0.0 = 0.0 0.1 = 0.0 33 £ 0.0
Polyphenol (mg/100g) 9.6 £ 04 18.8 = 0.0 235 £ 0.0
Total chlorophyll (mg/100g) 0.2 £ 0.0 02 %= 0.0 02 £+ 0.1
Vitamin C (mg/100g) 376 = 1.0 424 = 04 309 £ 03
Vitamin E (mg/100g) 112 = 0.1 23 = 0.0 1.3 £ 0.0
Inositol (mg/100g) 509 £ 0.2 335 £ 02 340 £ 0.2
Reducing sugar (mg/g) 190.0 = 4.9 191.7 &= 3.1 198.6 = 2.8

N
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AL HIZ L5 FLL EOENWDFED b,

AR A R ¥ O3E O R 1X 190. 0 & 4. 9mg/100g T,
WHOBLIORAI= b~ hOZRLD 00D h o7z
M, A ¥ b=V EIL50.9 = 0.2mg/100g £ %<, WK
BIOREAI= b~ D L6 EE T2, A /v F—LiF
BTN a— L CEICLZECTH DI Linh, AL THE
BEEZ LIS WHEEZFF > T D, BRHRARFOF
HELT, ARV Y —_y NIRRT TH S
W, BITTHEREDPET VR A 7V P AEENEN D
EDD, MLEH~OFFICEN TS EEX LD, &
jo. BELOKREI=F~ FOp HIE4.0 THo72dd,
BHBAXFOZNT 3.6 LA TERIERRD -T2,

BHASRAXXOE 4 IV E T 11.2 £ 0. Img/100g T
B, HAI = FO LB, FEAI=~ D86
frchote, o, BAHFAAFOEH I CHIL37.6
+1.0mg T, HOAI=F~hD0.9R%, FAI=F~<h
DL2fETHoTe, EX IV CIEHBELIEEXIVED

BAECENTLZENE, RAAFIZIEZ I CLEX

3.0
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et
n

Midi tomato

g
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=
wn

-
o

r=0.911
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o
n

0.0
4] 2 4 6 8
Total carotencid (mg/100g)

Red cherry tomato

180 1 (C)

Midi tomato

Physalis peruviana

r=0.959

0] 10 20 30 40
Palyphenol (mg/100g)

IVEGENPEWI LITHREMEEN E L CoORRRE
< BB I Vo E LTHERTE %,

BRARAAXORY 7= ) —/V &1 9.6 = 0. 4ng/100g
ThY, MEOI=b~ FOYEUT TChoTz, £
07 A bbb, BARAAZTORIeT /A
R&1% 4.0 = 0.0mg/100g T, KA I=h~< D O0.7fF
Fot, BARAEZFOHI 0T )4 RiZBhuT L Th
HHENTED 3.5 +0.0mg/100g T, &huas /A4 KD
88.9% TH o7z,

PUEE LIS PE O P4 & L C, 3 Jc /7. DPPH M £ 15 M
& ABTS {HEVEMEZWE LTe, BHAA XX DiEITL T
78.6 = 0.3mg/100g THEAB L VREI =~ FD L3
G772 o7z, LoxL., BAAA XF O DPPHH ETEMIX
58.0 = 14.9 1 mol/100g T, ¥ I =k~ h? 0.4 %,
FREI=hr~ bD0.3HTHoTZ, Fo, BHAFAAF
O ABTS WETEMEIL 1.1 £ 0.1 mmol T, #ad L OWRE
= R0 AETH T,

&Gy & BEREMERTAN & OFRRI Z T2 BT, BHA

T (B) Physalis peruviana

Red cherry tomato Py

Midi tomato
r=0.964

Aiko
3 109 ¢

4] 10 20 30 40
Vitamin € (mg/100g)

Fig. 1 Multiple correlation (A) between ABTS radical scavenging activity and Total carotenoid (), (B) Reduction activity and
Vitamin C (), and (C) between DPPH radical scavenging activity and Polyphenol ( A) included in Physalis peruviana and three

species tomatoes.
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FA¥, HWHI
Dh=h; T7A4aE
DR,
29.2 & 0.2mg (7 A =),
PUTFRENEIZ R 90) .

22.4 £3.6mg, I T /A FE(L3.7E0 0mg, 3.5

=k~ b, FRAI= b~ boOfhIC 2 FEHE
T4 b~ FORMSERE L, %
100g ¥72 0 0K A2 OEREIT, ¥ I CEiT
32.7x£0.2mg (X7 4 < b,
ARY 7= /) —/LEIE33.0 = 0. Tng,
=+ 0.0mg, DPPH Y 2= 1% %

13 164.2 £ 19.5 p mol, 148.2

+ 14.4 p mol, ABTS {HZEEMEIT 2.1 £ 0. 2mmol, 1.8 £

0.2mmol, ¥ JC /113 109.3 + 1.1mg, 112.4 * 2. 7Tmg T
bole, HBI=bv MERE, BEAFRAXF, FE
=h~ b TA23, 374 b~ FORGEMEZEVTHE
BRI A RDTIZE 2 A, T /A FE ABTS {H =TGN
(r=0.911), KUY 7=
/ —)b & DPPH ¥ E15 1
oo b Fig 1), AU 7=/ —/VdENTZHiEE
(LB R TR FEW IR 720, Z OFRFEIC K - CHifg
LHEASE W, RENZ N & LI LIEERE W2 &
EMTLBREIETHD LIRSS
2007) BEIGNTED

B I CEETS) (r=0.964),

(r=0.959) & OBEIZEWIEDA

L (Morishita et
al. aT A RIZOWTHIA
F 72 DPPH i =G MEDS
EX I COEBEZTDHE N IHEND HH (Yamamoto
Z OFBHE CITAHBIITRD b o7
ZFITRY 7/ —EmEEHI LV CEE
A% L C DPPH VH 15 L MBI &2~ 7= & Z A r=0. 959

¥eTdH 5 (Hongfei et al. 2011),

et al. 2009).

(r=—0.87),

INFEZ

DEWIEOFHBENFED iz, - T, ZOREEOHT
FALTE I BT RTICHKT 2 Z ERH LN TH D,

2. AEDELGDIERART XD &#8aEM
BEBPE DRI B RFARA XX BRI, FafE, %
PR R, HEREDIXGL LT, LD
Bk JOMEREMEA Table 2 1R L7n, BEIHEWERE
PO EEEONTEG LT, RED ekl ERBEMZ R L,
PR RED ax fl1d, FREREOTID 8115, HE
REOZIUT25.6 fif LHEFITHW R LIz, £z, sRER
FEOWEJHEET 2.0 + 0. Tg, FFKERFEOZNILZ.8 +
HOREDOZNITA6 0.7 T2.3%
oS
HEREOZIL
13.6 £ 0.2% T 2. 4 FOBMARD bz, —FHT, £
DORPEZHT D pH 2 bIIZ & A L7 < R FET
3.5 0.1, MBI T35 £0.2, HEREETI 6=
0.2 Th-oT,

0.7g T 1.9 fiz,
R LTz, AP FEDOBrix fHIX5.7 = 0. 1%,
REDOZFNIL10.4 £ 0.1% T 1. 8 fiF,

BRRAZAXRETORIOELIVE, A2 b—
o BFIVC RY Tz /)= InT ) A ROER
ERE Lzl A, ZNENBAIE> THRLTE
D, EREOZAD L 2MHEU EEZR L (Fig2), F
7o BEREMEDIERE Cd 21807, ABTS T ¥ WAHETEME,
DPPH 7 A1 /WHETEIE S . il & EOEE) & kIS

Table 2 The characteristic, antioxidant activity and ingredient content of Physalis peruviana in different ripening

stage. (Mean*S.D.)

Green Yellowish green Yellow
Mean weight (g) 2.0 £ 0.7 3.8 = 0.7 4.6 = 0.7
Water content (%) 863 = 0.4 87.6 = 0.8 89.9 £ 04
pH 35 = 0.1 35 £ 02 3.6 £ 02
Brix (%) 57 £ 0.1 104 = 0.1 13.6 = 0.2
L* (brightness) 464 = 1.7 512 £+ 32 609 = 1.1
a* (redness) -13.1 £ 1.3 -6.8 £ 1.6 86 £ 1.1
b* (yellowness) 32.8 = 2.8 28.0 = 3.9 50.8 = 2.7
DPPH radical scavenging activity ( 4 mol/100g) 3.1 = 6.6 81 79 58.0 = 14.9
ABTS radical scavenging activity (mmol/100g) 309 = 1.7 130.7 = 1.9 163.7 = 1.7
Reduction activity (mg/100g) 632 = 1.2 73.0 = 0.4 78.6 = 0.3
Total carotenoid (mg/100g) 0.8 = 0.0 3.0 = 0.0 4.0 = 0.0
Polyphenol (mg/100g) 3.8 =03 45 = 05 9.6 = 04
Total chlorophyll (mg/100g) 2.7 = 0.0 1.2 = 0.0 02 %= 0.0
Vitamin C (mg/100g) 27.7 = 0.2 335 = 22 376 £ 1.0
Vitamin E (mg/100g) 7.1 = 0.1 92 = 0.1 11.2 = 0.1
Inositol (mg/100g) 43 = 0.0 22.7 = 0.2 509 + 0.2
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Abstract

The content of inositol and vitamin E included in Golden
berry was higher than them of yellow and red mini-tomato.
Also, vitamin C content and reduction activity of Golden
berry were higher than that of red mini tomato. Quantity
of total chlorophyll decreased Golden berry as ripening up,

however other ingredient contents such as total carotene,
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inositol, vitamin E, reduction activity and antioxidant activity
increased. Multiple correlation between inositol and a* values
(redness), also vitamin E and a* values show high positive
correlation. Thus, a* values of Golden berry becomes the
index to suppose ingredient amount of inositol and vitamin
E which are the characteristic ingredients in the ripening
process.

Keywords : Physalis peruviana L., Golden berry,

Ripening, Inositol, Vitamin E
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Polyphenol content, functionalities and seed coat of 30 kinds of seeds
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=

FEOFEAIZEHEENDHRY 7=/ —NEEE 1, 1-dipheny-2-picrylhydrazyl (DPPH) 15 5iE 1,
BB L OERE, FRE L OBEMEIZ OV TR Lz, 30 RO TORY 7= /) — /L E &
DPPH {H EiEMERS L ONEIL ) & ORIZIL, ZNENEWIEOHBRMROH 5 Z L 2P 5z Lz,
F7o. REORETOHRYE ), TR (ax ). THUREE (b ), BE (C+ ) KY 7=
)= VEREOMICERZREWEOHBEEOH 5 Z &, K, HARFE T CIIIAEERY 7 =
J—VEREDOEICEWADHBENEDOS 2 Z LA LI L, R LICE rofTLLy, T
TN (AVTL) By BN FERFRY T = ) —VEEPEOD, BRETNE 0,
FL, BEW, AT, THRRME, 2F 0 XH, ATV —_yF TU, bx, HE BI
~DORY 7 x )= EEE HRETE HIRVWETH o7,

F—TJ—F :flif. RY 7=/ —/ DPPHIHEREM, Eoh, fie

AR, S, BB R ORI E D HRRMER HENTND (Kaur et al.2001;Shahidi et al.2004),
NMZEBDHEE - TS (Kanner et al. 1994; Wang et RY 7= )= LORTH X = It A RwT 2 b
al. 1996; Takahata et al.2001), 7z, BFFHECRMHE DHBN TR, EHRERAIZ LY & X7 BoiEl
WZEHEENDRY 7= 7 —VITHRILIERR H 0 | AEiEH a5, L, =3Bzl s 5
IR DIERE T DM A D H D 2 &R &JFA A DOF L— MMEM (Rice-Evans et al. 1996)

VT IR PER R PERL R R BT SERR

DHFRFEREGOE A REOIER R IR 250 B

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
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R0, AR D DNA, IFE B K OX 3y B Lot
HEZIH TS Z & Kaur et al.2001), ¥ =2f&
FEDOLEM & L THELRFIMEAITH D Z L B3HE S
NTW5 (Bravo 1998; Siddhuraju 2006), F#fzI3 -3
HRETHERRSY Z2<ORY 7= ) —VENE E
NCNT, ADERNORMEIIERE % B+ 2 1ER 23 5 %
(Troszynska et al.2002), Loy L oG LR 72/ —
L OREMEICOWTOWE IV, ABFEIE.
BEYE L TCHFERHT 5 0 o HIZEENDLRY
Tz ) —VE R, AR XU LIEE A RE L, &
NOOMBEEOHERIZONWTHLNIT LI ZE2HME
L7,

RERAE

1. EEBMH

FEA BN Table 1128 LTz, STV T34
RP30FEC~ AR 23 FE, A B 2fE, TR 2HE, T
TR AL CYRHIENEN LA L,

FAMRL - B R - R A - MBIEZ

2. RUZ7z/—)LOHELEEE

WLl g x, 7y AarFa—T7ICTmY,
20ml O 80% =& — /L&A THFRHE, 30 4 M H
Tt 24T 572, 1043, 3000rpm Ti/la/rHfE LT, ki
FROF 22— LI | FEROHEZ 2 Bk Dk L
7o TOMHFRIEIZ 20m1 O T70% T AL, =4
J =l & RO HAE T 3 EIR 0 R LAh L7e, R
U7 x /) —)LOERI Folin-Chiocalteau ¥ (& T 5
2007) IZ L VATV, AT X UMY EE LCEE L, T
e h, FEE100pl & ZE B K 3001, Folin 74 % 400n1
Nz CIRAT., 400nl O 10% KBS U w7 AE I Z
T30°C. 30 ArMIE &7z, Z DRI IREIR DN

760nm DEHRY 7 = ) — )V EERE LT,

3. 1, 1-dipheny-2-picrylhydrazy!| (DPPH) S <A JLiEE
EMEDBRIE
DPPH 7 ¥ 77 /LA E3& 4 @ i 7 13 Brand H O gk B %
(Brand 5 1995) IZ L W iToT, $hbb, v 7 u—

7L — hoa B 50ul, = & J — L 100ul. DPPH ¥ %

Table 1 3Bl DOFAH L 9EE

i R4 (Fn4h) pas & 4
1 JVE ~ AR AT AR Phaseolus vulgaris L.
2 BN ~ AR AT~ A Phaseolus vulgaris L.
3 HyXx ~ AR A Vigna angularis (willd.) Ohwi et H. Ohashi
4 TIvruLy ~ AR A Vigna unguiculata (L.) walp.
5 ~TU—~_yF ~ AR VI A Vicia villosa Roth ssp. varia (Host) Corb.
6 JFHx TIIFR TR Brassica rape L. var. nippo-oleifera.
7 Haw < E IR Sesamum indicum L.
8  KIE4EF ~ AR} A~ A Phaseolus vulgaris L.
9  EEARFE ~ AR AU~ RS Phaseolus vulgaris L.
10 THXKME ~ AR e Vigna angularis (willd.) Ohwi et H. Ohashi
11 x=VE/pE ~ AR} v Vigna angularis (willd.) Ohwi et H. Ohashi
12 /hE ~ AR v Vigna angularis (willd.) Ohwi et H. Ohashi
13 FEIKNE ~ AR} v Vigna angularis (willd.) Ohwi et H. Ohashi
14 Y7 ~ AR v Vigna unguiculata (L.) walp.
15 Lo~ ~ AR UG E Astragalus sinicus L.
16 k= A3 E sy Echinochloa utilis Ohwi et Yabuno
17 #HZ*E 27 F IRE Fagopyrum esculentum Moench
18 HyHL N boar: VI Fagopyrum tataricum (L.) Gaertn.
19 =xd- YVF V)R Perilla frutescens (L.) Britton var. japonica (Hassk.) H. Hara
20 THIu—R(AVTL) < AR DR Trifolium pratense L.
21 H/hE ~ AF} A Vigna angularis (willd.) Ohwi et H. Ohashi
22 XL R ~ AR FARE, Glycine max (L.) Merr.
23  bIag ~ AR I~ AR Cicer arietinum L.
24  TxXTV—7 ~ AR PES VUEYS Trigonella foenum-graecum
25 TU A 3 F} T /an g Setaria italica (L.) P.Beauv.
26 T ~ AF} AU~ AR, Phaseolus vulgaris L.
27 HIEE ~ AR AP~ A Phaseolus coccineus L.
28 f&RURT ~ AR AT AR Phaseolus vulgaris L.
29 ERy= ~ AR AT AR Phaseolus vulgaris L.
30  HAtE ~ AR AL AR Phaseolus coccineus L.
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150pl Zhnz TiRA REATEEIRC 16 oS Lz, &
D%, 520nm DWFEEZRIEL, ooy 7 AN E L
L CDPPH 7 ¥ H WAEEIEMEE SRD 7=,

4. EXHDAE

BIC I OWE X Oyaizu 15 (Oyaizu 1986) 12 L V17>
7o Thebb BE 2501, U BT R T ANy T —
(pH 7.5)250p1, 1% w/v) 7= U 7 LA Y 7 A
250ul 2%, 50°C. 20 3G S E T, £ D% 10% (w/v)
NU 2 a e RS 250p] &N & CRSE L%, 10, 000rpm,
5 oy Doy BE L TS Bz BIE s00ul ZRIOTF 2 —7
(ZHLY . Z&EEZK 500pl, 0.1% (w/v) HEALSE —#k 100n1
ZNNZ T, 15 Sy EHOE N TS SE 72, 700nm TOWOL
EEy, eI CHEEE LTEEZRDT,

5. #ratinE

AR R T AR A TR L, RO
iz e 7 Y » OMBBMREBREIC & V1TV, fEBRE 1 %
K5 (p<0. 01) F 7213 5% A (p<0. 05) DHZE & HE &

HIE LTz,

HBRRUEE

1. RYZ7z/—LELBRNEDHERE

0FEDOFEFDARY 7= /) — LV ERITH T F ML REL
LTk, Table 212 L7z, RY 7z /—/LEDLZN
i1, 2% (77778510 6mg/g) . LT (=4
Bl 513.9mg/g). X v X8 (V8EL 15 Bng/g) . T
7= (% AR 5100 1mg/g) . T T v 7oLy (A
B} :8.3mg/g) L Th oz, £lo, KU 7=/ —LED
Dl 0EETE, A/NE (7 AR ;0.3mg/g) . FL (v A
0. 4mg/g) . B H a2 (= AF;0.4mg/e) . ATEE (=
AFE50.6mg/g) . B (A XF;0.9mg/g). TV (A%
F50.9mg/g) 72 LT, MEANRA-RHAOE T ThH -
72

- OEREL, BRMENEIE D 157, Tg, ik
HE A< ?0.3g THIAW (Table2), AFZETIHH =1L v

LTI =N (AT L) Xy BN R

Table 2 B O E kI E(g) . RV 7 = /—/L & (mglg) . DPPHIEEIEME (umol/g) . 387t 11 (mg/g) DL

&5 k4 HALE (g) AU 7 = /—/Wmgl/g) DPPHiEM: (mmol/g)  3#5t 77 (mglg)
1 7V 67.63 + 3.84 1.63 + 0.01 6.19 + 0.27 0.97 + 0.01
2 BAeRF 20.20 + 0.25 2.68 + 0.03 14.27 + 0.03 1.93 + 0.02
3 E7yx¥x 7.44 + 0.10 6.27 + 0.04 15.66 + 0.03 3.94 + 0.04
4 TIvroYL 13.14 + 0.18 8.30 + 0.09 31.21 + 0.51 4.97 + 0.03
5  ATU—_yF 443 + 0.16 5.06 + 0.03 16.50 + 0.11 2.38 + 0.02
6 FEx 0.28 + 0.00 10.49 + 0.11 24.46 + 0.22 4.65 + 0.06
7 Hoaw 0.26 + 0.00 3.80 + 0.06 11.38 + 0.29 2.26 + 0.04
8  RIE4:HF 72.09 + 2.35 4.64 + 0.06 10.15 + 0.13 3.58 + 0.04
9  EBEerE 52.73 + 1.24 4.01 + 0.02 9.79 + 0.22 2.72 + 0.02
10 THIRKMNE 16.63 + 0.26 1.93 + 0.04 7.85 + 0.29 1.49 + 0.01
11 =VUE/E 13.78 + 0.15 6.41 + 0.04 21.88 + 0.09 421 + 0.01
12 /hE 12.79 + 0.21 6.66 + 0.08 22.03 + 0.21 4.46 + 0.01
13 FEIKHE 22.36 + 0.73 595 + 0.05 15.25 + 0.01 2.36 + 0.04
14 Y97 16.50 + 0.31 6.29 + 0.10 2756 + 0.64 518 = 0.01
15 Lo~ 0.34 + 0.01 13.88 + 0.22 44.84 + 0.36 7.02 + 0.08
16 t=x 0.28 + 0.01 0.85 + 0.01 1.49 =+ 0.05 0.41 + 0.01
17 ##E 2.34 + 0.03 5.34 + 0.01 14.69 + 0.08 2.15 + 0.03
18 HwHrIn 2.02 + 0.04 15.53 + 0.08 43.02 + 0.39 7.55 + 0.05
19 =o< 0.39 + 0.01 8.11 + 0.04 2357 + 0.16 4.82 £ 0.13
20 THIE—N(ADTL) 0.20 = 0.00 10.09 + 0.11 35.01 + 0.15 4.98 + 0.02
21 A/NE 11.46 + 0.30 0.28 + 0.01 0.03 + 0.00 0.36 + 0.00
22 XV AN 11.77 + 0.32 1.95 + 0.02 5.41 =+ 0.07 0.67 + 0.01
23 kIag 63.19 + 1.31 0.42 + 0.01 2.61 + 0.03 0.46 + 0.01
24 T=XPV—V 155 + 0.09 6.46 + 0.04 12.94 + 0.10 4.09 £ 0.05
25 TU 0.16 + 0.00 0.87 + 0.01 152 + 0.03 0.47 + 0.00
26 FL 17.37 + 0.38 0.37 + 0.01 0.49 + 0.11 0.54 + 0.02
27  HAEE 122.68 + 2.94 0.54 + 0.01 0.03 + 0.00 0.37 + 0.00
28 fBURT 86.93 + 1.25 2.16 + 0.03 9.89 + 0.10 1.42 + 0.04
29 FErya 69.26 + 2.06 2.82 + 0.08 11.96 + 0.07 1.37 + 0.02
30 ¥itw 157.65 + 2.11 2.66 + 0.03 6.58 + 0.12 1.26 + 0.02
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FERENNSLS, R 7=/ —E
BT, baan, FC, A/hTEERENRE S, R
MRV, B, TUILEREN NS,
WY Tz )=V ERBE T, bg DFEFNHRY 7=
J =T DB, BRENNSWEZ ORI &
T2 L1270, MRNICHEEOEIENEL 725,
BICHERICARY 72 ) —VERPEBVERETDE, 7
AR
AR 725 2
AR 7= ) — ik

BEiIEy, £7-.

Vo7 x/)—)VER

SWVKIFOFEFICEENDGRY 7=/ — L Ewid
W< e, REBRRLT- O DZIIT
EOHERITE D, LanL, FEBE
TR DR E SITBRATRD b2
J VR ORI L DR Ch D L F R D, TDR
Eix, OBV LY FELHEORY 7=/ — L ElE
MRRS>TNDZ EICHET 5 & E X HID (Duenias et
al. 2002),

L, R 7=

2. Ry 7/ —)LE & DPPH EHEEN & DERZ
VDO IZEENDRY 7=/ —/LH
FUNAREIEEZIE L, fiRE by 7 A&
DPPH 7 & 1 Vi BRI ME SR &

43 @ DPPH

& L TR LT (Table2),
WDIXA s #2843, 0umol /g, L 44, 8umol /g, 7
B a—sN (A7 AL)35.0umol/g THY, /hIWNHD
IEH/INE & BAEE CZENZI 0. 03umol /g, F+12 0. Sumol/
g, B L.5mmol/g THo7z, WY 7=/ —/ L& & DPPH
FUNNMEEEME L OMBEBREFH L A, 1
=0.9555 TH V. @\ IEDOAHBIM: (p<0.01) 2338 Hhiz

(Fig. 1)o F72. & KU, 770 X_XY—DRY 7= ) —

Jvik & DPPH V&M & ORNCHHBIMED & 5 Z L 23l

DPPHiE #h:(pmol/g)
B R NN W WS B U
U O N o N o uun o un o

(=)

15 20

10
RY7 x/)—N(mglg)

Fig. 1 AV 7 = /— /L EDPPHHRIEME O BT

AFRGRL - B fE -

=1
S
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i - /NIE

XN T3, (Chen et al. 2001; EA2 2008; Kumar et

al. 2010),

3. RUTZz/—)LBLERNEDER
FEOFETICEHEENARY 7 =/ — L5 DIRIL T
X, B I CHYMELE LORLT (Table 2), T/
WREVWEDIE, X v H Y37 6mg/g.

g, V5 5.2mg/g TH Y, BITHINEVLOEAN

L7 T, Omg/

T 0.4mg/g. AL 0.4mg/g, b= 0.4 mg/g. 7V 0.5
mg/g ThH-o7=, BILSIERY 7=/ —)L & OFEFEE%RE

Mat Lz & 2 A 1r=0.9571 TEWIEDFET (p<0.01) A35R
oz (Fig. 2),

9 -
g
*
7 1 y = 0.4984x + 0.3357
T 6
o
CER
R4
1R
3
2 -
1 .
0 ; : ‘
0 5 10 15 20
RY7 =/ —N(mglg)

Fig. 2 RV 7 = ) — /L3850 S oo AR B

4. RKYJz/—)LELERELEDBER

R I % AR CTHE (Lo, RRE (@), 3
BRI (b%) Z M L7- (Table 3), B (C% TR
JE (k) B & BEBREE (%) 2 HFHRIC L Y R L7z
(C*=J@+b), R 7= 7 — VB LR E L ORISR
1%, 30 A TIX W
BV THHBEITRD bR o7z, R B oOfEEZED
BONL, TREOBEAR, THORGER, 11FHEOKLHE
B3R, 2HOAER, 2HOBESR, | ORERBIZE
NZENDT T, TNENO L, ax i, bk fiE, Cxfi
PERFLIZE A, Fia
. b fE

D fE, ax i, b fE, CxfED

ERY Tz )L DR
R TOR LA H, ak fl CORfEERY T2 =L
&2 & OMIZENENIEOHBMENFEO bivlz, £z, ax
LD

P (r=0. 9080, 1=0.9397) (p<0.01) MR 5 7= (Fig. 3,

., CxfEERY) 7= /) — VG5 12, EVWVIEOFEE
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Table 3 FFZED L* a* b* (D HE

Gk A FE AR JEE(L*) IR (a) R (b%) FJE(CH)
1 7V =R 30.36 + 0.93 1.32 + 0.57 0.22 + 0.16 1.35 + 0.58
2 HBew B 32.34 + 0.48 -0.17 + 0.10 -0.01 + 0.08 0.20 + 0.08
3 HEyxx B 34.96 + 0.59 1.96 + 0.30 1.26 + 0.34 2.37 + 0.35
4 TIvrr B 32.62 + 0.65 -0.40 + 0.08 -0.28 + 0.10 0.49 + 0.09
5 ATU—_yF B 35.71 + 0.26 0.88 + 0.14 2.06 + 0.34 2.25 + 0.31
6  JTHEx Han 34.74 + 0.74 0.59 + 0.14 1.71 + 0.16 1.81 + 0.16
7 Hoaw B2k 32.70 + 0.54 -0.09 + 0.08 0.43 + 0.16 0.44 + 0.16
8  KIE&K: IREEFR 32.54 + 1.20 7.99 + 1.01 2.73 + 0.42 8.45 + 1.05
9  BeRED IR 32.16 + 1.49 5.20 + 0.79 0.72 + 0.30 5.26 + 0.81
10 THFRKWE NEED 32.71 + 0.67 4.39 + 0.55 1.29 + 0.31 458 + 0.58
11 =VE/hE AR 35.77 + 0.75 11.83 + 0.80 6.07 + 0.66 12.86 + 0.98
12 /& MR 35.32 + 0.72 10.04 £ 0.74 5.43 + 0.60 11.42 + 0.87
13 FEIKE IRER 34.03 + 0.72 9.98 + 0.92 4.09 + 0.50 10.75 + 1.00
14 Y7 DREEA 33.88 + 0.70 8.41 + 1.08 3.35 £ 0.62 9.06 + 1.18
15 LA PR 39.12 + 0.77 4.66 + 0.35 9.98 + 1.24 11.02 + 1.20
16 t=x KR 62.14 + 0.69 1.60 + 0.22 17.63 + 0.30 17.70 + 0.30
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Abstract

Thirty kinds of seeds, we concerning the correlation of
polyphenol content and DPPH radical scavenging, reducing
power, weight of hundred seeds, coat color. We found
positive correlation between polyphenol content and DPPH
radical scavenging, reducing power in 30 kinds of seeds,
respectively. In the present investigation, there are positive
correlation with L*, a*, b*, C* and polyphenol content in
seeds of red coat color. And we found negative correlation
between L*and polyphenol content in seeds of brown, yellow
coat color. Chinese milk vetch, Cowgrass, Tartary Buckwheat,
Rapeseed are higher polyphenol content and lower weight
of hundred seeds. Common bean (Tebou), Common bean
(Kuro kintoki), Adzuki bean (Shiro shouzu), Adzuki bean
(Akanedainagon), Soy bean (Yukishizuka nattou), Hairy
vetch, Foxtail millet, Japanese barnyard millet, Silverhull
buckwheat and Sesame (Black Sesame) are lower polyphenol

content and weight of hundred seeds.
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Abstract

This study aimed to describe the characteristics of villages and women’s households that might
induce environmental awareness among fuel wood collecting women in one location of Kenyan dry land.
Two probit models were constructed to examine which parameters were associated with two dependent
variables, afforestation action and thermal efficient improved cooking oven. Participation in age of
respondent, family size and group-activities had a significant effect on two dependent variables. However,
age and family size indicated opposite relation on two independent variables. Moreover, it could be
considered that one of important factor of improved cooking oven was economically affordability
because of large property (i.e. to have cows and lands). On the other hand, this study also indicated the
large property had no influence on afforestation action. In addition, NPO and government support of
afforestation were well provided, in the area where the proportion of afforestation action was relatively

high.

Key words: dry land, environmental awareness, fuel wood, Kenya, women
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Introduction

An environmental challenge is not only important
for global environment but also for agricultural production
and economic activities in developing countries. The Kenyan
government has also focused on dry area and put the subject
of policy strengthening for the production sector including
forestry (Ministry of Planning and National Development
2003). In Kenya, 80% of the land is dry area, and the forest
area is 1.7% of total land. On the other hand, the three main
sources of energy supply in Kenya are fuel wood, petroleum
and electricity. Especially, 70% or more of domestic total energy
depends on fuel wood to boil the water, to cook and so on (Energy
Regulatory Commission 2010). As well as this, the deforestation
has been increasing by pasturing of animal and making the forest
a farmland. The government agency, U.N., and NPOs have taken
various measures to solve the problem of deforestation in Kenya,
and furthermore, local community is an important activity
subject.

The community is often seen to be cohesive and to share
social norms, networks and culture. It is well accepted that
these social assets play an important role in natural resource
management (Ingles et al. 1999; Kellert ez al. 2000; Billgren et
al. 2007). The social assets are seen to be a vehicle to reduce
transaction costs and the problem of free riders and encourage
collective action. Therefore, communities are expected to
manage their natural resources sustainably. However, critics of
this natural community resource management often point out
that these views ignore the fact there are differences within the
communities, and these differences affect resource management
(Barreit et al. 1995; Agrawal et al. 1999; Leach et al. 1999).
For instance, there often are large gaps between age, gender and
wealth in the communities.

Maraga et al. (2010) analysed the factors to determine the
community participation in afforestation projects in Kenya. It was
clarified that the community participation was influenced from

the benefit obtained from the afforestation and environmental
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degradation. And the cultural factors and household status had
no relationship with the community participation. Gebremedhin
et al. (2003) examined the community management for
collective action of woodlots in Ethiopia. They found that when
the role of external organizations was more demand-driven, and
promoted in intermediate population density communities more
remote from markets. Moreover, the collective action might be
more beneficial and more effective when managed at a more
local level.

However, if a social property plays an important role in the
natural resources management, it is necessary to examine the
social factor to provide for it in detail.

The difference in ethnicity and community are often
defused in the argument of sustainable resource management.
Ethnicity is defined as a group of people who share all aspects
of culture including language, traditions, songs and funerals.
Ethnicity often relates to a mode of production as it ensures a
way to appropriate certain resources. Ethnicity therefore is a
fluid concept. If the resources change, new ethnicities might
emerge. For instance, pastoral community Ariaal in northern
Kenya emerged as late as the 1940s from the interrelationship
between Samburu and Rendile community (Fratkin et al. 2005).

The relationship between natural resource management and
social capital was analysed, and it was clarified that the group
activity which make up social capital is important for shaping
individual action to achieve positive biodiversity outcomes
(Pretty et al. 2004). Especially, the groups where women are
present were successful for collaboration in and sustainability of
natural resource management in 20 countries of Latin America,
Africa, and Asia (Westermann ez al. 2005).

If the community is regarded as those of the same
ethnicity, when the newly immigrated people from different parts
of Kenya, there would be diversified social norm and network.
Could these communities make no conservation effort? Yet
the importance of natural forest management has increasingly
been recognised by some components of the communities for

prevention of soil erosion, preservation of water catchments,
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and offsetting carbon emission as a measure tackling climate
changes (Fratkin e al. 2005). Therefore there is a need to find
what social components (origins, age, gender, and wealth) of
the communities and which factors would actually trigger an
environmental awareness that leads to sustainable resource
management.

This paper aims to examine the economic position
of fuel wood harvest behaviour from Lolldaiga Mountains.
Moreover, we focus to analyse which parameters at both village
and household level were related to environmental awareness
among women who collect fuel wood. In this paper we hope to
shed some light on social cohesion and parameters that link to

sustainable rural development in Kenyan dry lands.

Methods

Study area and population
Ecological Characteristics

According to Kenya Statistic Bureau (2009), there
were 16,200 people of 4,456 households in 289 km? in Umande
Location, Daiga Division, Laikipia District (Figure 1). They
came from all parts of Kenya about 10 to 20 years ago and
settled in new villages, with different ethnicities. Umande
Location lies between the Lolldaiga Mountains and Mt Kenya
to the north of the Equator. It lies between 1,850 and 1,950 m
above sea level on the eastern Laikipia Plateau. The distance
between the two peaks is approximately 40 km. Generally

the area is considered to be in the rain shadow of Mt Kenya.

34°E Rfﬂ-ﬁ 38°E 40°E

It receives an annual rainfall of 550-700 mm (Mizutani et al.
2010). There are two rainy seasons; one in April/May, another in

November/December.

Fuel wood harvesting

Since 2004, the local administrator has made this
arrangement with the Lolldaiga Hills ranch that owns the
Mountains, helping women with fuel wood for domestic
cooking, heating, and lighting. The women are allowed to collect
fallen wood, and to break branches using their own weight.
They go to collect fuel wood in the Lolldaiga Mountains every
fortnight and enter the farm gate between 10:30 am and exit
before 2:30 pm. In September 2009, the women were mostly
members of the Timau Farmers’ Association established in
1982. There are 292 registered members, comprising of different
ethnic groups such as Kikuyu, Meru, Kamba, Turkana, Borana,
Kalenjin and Maasai. By September 2010, more women from
Muramati sub-location requested the similar arrangement.
Then it became two separate groups, totalling more than 600 in

number.

Data collection

In order to gather baseline information of the households
in the study area and analyse the factor related to environmental
awareness, we conducted a rural community assessment
in Umande Location, Laikipia District by using household
questionnaires between August and October 2008. Using a

questionnaire, the women who had come to collect fuel wood

-1 I
- . L4 . * A
L Lolldaiga Hills Ranch ..
5 . V=g Ntumot ~
N\ ; bl TRr ST L EE S 3 L -
oy [ ', o Rive 2 (!Clte -
P, ) [imao River ety el e*
Muramati ~SA = ¢
UGANDA
L- OMALT Neinvai Koita¥ i
Lolldaiga Hills Ranch TN . ginyal
& -0 Sirimon River ° R ),
Nanyukim AM{Kenya ual Milimani
o 8]
- N
i .
Mahigaincmsg
=~ o -
TER Muroha = M
R Seiyo/ P\e‘pe‘n‘-\
INDIAN = S
TANZANIA e Tetu Demu
P o e . . .
i T km

Figure 1. Map of Kenya and the study area around the Lolldaiga Mountains.
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from Lolldaiga Mountains were asked about the name of their
village, the time of the settlement, the age and number of
household members, details of crop and livestock production
including area cultivated, amount of harvest, the type and
number of animals, and sale of produce. In addition, other
parameters to describe the household are collected such as
the time they spend collecting water from the river, type of
cooking stove, the numbers of trees planted, and members
of any Common Interest Group. The valid response was 278
among questionnaires of 293 collected from eight villages
(Figure 1). One might assume that the group activities were
initiated through numerous NGOs training courses. But we
found that NGOs activity is concentrated in Demu village where
the shopping centre and the primary school are located on the
Umande-Nanyuki main access road. The women from Demu
haven’t registered in this registered group nor participated in our
questionnaire survey. Therefore, our study population was not
directly affected by NGOs’ activity.

In order to have a timeline qualitative description of the
women’s activities, additional focal individual interviews were
carried out in September 2009 and September 2010.

We also estimated volumes of fuel wood by measuring
length and circumstance of each bundle using a measuring tape.
Some 54 women were randomly selected from a total of 306
who had come to the farm to collect fuel wood on the 3rd of

September 2010.

Statistical analysis

Probit model was applied to carry out statistical analyses at
the household level to examine which parameters related to the
environmental awareness of the women regarding sustainable
use of natural resources. In the probit models, the dependent
variable, Y, is a discrete variable that represents a choice, or
category, from a set of mutually exclusive choices or categories

(Wooldridge 2008).

Dependent variables

We used two dependent variables for our analysis. One is
“TREE” (whether they planted any trees or not in the past) which
was chosen as an indicator of efforts of afforestation action
to improve the natural resource. Another one is “COOKING
STOVE?”, that is a variable of three types of a cooking stove, (a
set of three stones=1, a soil oven=2, and the improved cooking
oven=3). Improved cooking oven is usually made from lightly
fired clay but thermally efficient and economical (use less fuel
wood). The improved cooking oven cost 350 Kenya Shillings

(KES)>. These two variables were not correlated to each other.

Independent variables

The hypotheses of these analyses are that the activity of
environmental challenge needs some capitals, because the richer
farmers have scope to pay attention to environmental challenge
and they may consider economic efficiency on long-term. And,
the group activities are affected by natural resource management
according to the past research. Moreover, we considered that
individual characteristics are related to environmental awareness.

Three individual variables were selected as commonness
for statistical analyses. “AGE” is the age of the respondent,
“FAMILY MEMBER?” is the number of the respondent’s family
member, and “GROUP” is the dummy variable of the self-
help group activity (participation=1 and non-participation=0).
In the case of afforestation action, two variables were added.
"CHICKEN" is the total number of chickens, and "CROP" is the
dummy variable whether the farmer sold their crops (Yes=1 and
No=0). In the case of a cooking stove, “COW” and “ACREAGE”
were included in the independent variables. The former is the

number of cows and the latter is the size of land holding.

s The exchange rate of US$ 1 was KES 80.
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Results

Fuel wood harvest behaviour of the women

After harvesting all suitable fuel wood trees around the
entrance gate by September 2009, the women went into the
Lolldaiga Mountains for up to 5 km in order to access fuel wood.
This distance has had to be increased to 7 km in September
2010. The women used to come back home by 2 pm; however,
by 2011 they arrived home around 5pm. The average volume of
fuel wood harvested by selected women was 3.14 ni (SE 0.16)
per person. The average weight of the limited samples (n=5) was
62 kg. The women who came from further away of the ranch
carried a larger volume of fuel wood than those from nearer the

ranch (R>= 0.76, t = 3.24, p=0.01).

Household characteristics related to environmental
awareness
Characteristics of fuel wood harvest women

Characteristics at the village level are summarized in Table
1. The average age of respondents is 42, and they have been
living in the present village about 17 years.

Some 9% of households used the improved cooking oven:

Table 1. Characteristics of respondents
Mountains, Kenya.

who collect

either a portable metal column type or a heavy portable clay
type. The majority of households (91%) still used the three-
stone open fire that is fuel inefficient. Eighty two percent of the
women from Kepen/Seiyo and 46% of the women from Koita
have used improved cooking oven and their participation in
group activities was highest among villages. However, those
women from Kepen/Seiyo and Koita and have planted trees
were fewer than those from other villages.

Forty four percent of the women participated in some group
activities. In the high usage rate of improved cooking oven area
such as Kepen/Seiyo and Koita, the group participation rates are
also high (82% and 62%). However, in Tetu which had a high
rate of afforestation action experience (88%), it was indicated
that group participation rate was not so high (41%).

Table 2 showed details of the group. Nine percent of
respondents participated in the group engaged on investment in
farming and buying houses, and 10% respondents entered the
group for buying commodity. Helping members were the major
reason (66%). The activity of helping members was chiefly
done in the region where the group participation ratio was high.
On the other hand, in the region of low group activity ratio, the
activity was not only helping members but also investing and

buying commodity.

fuel wood in the Lolldaiga
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Tetu 17 40.0 | Kikuyu 11.1 1.2 1.0 1.7 1.8 79| 412 88.2 5.9
Kepen/Seiyo 11 41.9 | Kalenjin 21.4 1.5 2.0 3.0 4.8 43 81.8 36.4 81.8
Koita 13 34.1 | Kalenjin 15.5 1.2 2.8 5.3 5.0 33 61.5 23.1 46.2
Ruai 36 46.1 | Kikuyu 19.4 1.1 2.0 2.5 2.3 3. 38.9 66.7 8.3
Nginyai 3 51.0 | Kikuyu 20.7 2.0 1.5 2.0 2.0 2.0 66.7 66.7 0.0
Muroha 32 42.7 | Kikuyu 17.5 1.2 1.9 3.0 6.4 4.1 21.9 62.5 3.1
Millimani 85 38.6 Meru 16.5 1.0 1.6 2.7 2.1 4.5 47.1 64.7 3.5
Mahigaini 81 40.6 | Kikuyu 17.4 0.9 1.8 2.8 1.8 441 420 56.8 1.2
All 278 41.9 - 17.4 1.3 1.8 2.9 3.3 3 43.5 60.8 8.6
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Table 2. Type of group activities in women who collect fuel wood in the Lolldaiga

Mountains, Kenya.

Village Investment Life-goods Helping Unknown Sum
Tetu 0 (0.0) 1 (14.3) 4 (57.1) 2 (28.6) 7 (100.0)
Kepen/Seiyo 0 (0.0) 0 (0.0) 8 (88.9) 1 (11.1) 9 (100.0)
Koita 0 (0.0) 0 (0.0) 7 (87.5) 1 (12.5) 8  (100.0)
Ruai 3 (21.4) 2 (143) 8  (57.1) 1 (7.1) 14 (100.0)
Nginyai 0 (0.0) 0 (0.0) 2 (100.0) 0 (0.0) 2 (100.0)
Muroha 0 (0.0) 0 (0.0) 7 (100.0) 0 (0.0) 7 (100.0)
Millimani 5 (12.5) 5 (12.5) | 25 (62.5) 5 (12.5) | 40  (100.0)
Mahigaini 3 (8.8) 4 (11.8) 19 (55.9) 8 (23.5) 34 (100.0)
All 11 ©.1) 12 9.9) 80 (66.1) 18 (14.9) | 121  (100.0)

Note) Parentheses indic ate proportions of participation in each village.

Table 3. Factors associated with environmental awareness among women who collect

fuel wood in Lolldaiga Mountains, Kenya.

Dependent Variable

Independent Variable TREE COOKING STOVE

Coefficient SE Coefficient SE
AGE 0.02 001 -0.04 001 "
FAMILY MEMBER 0.06 0.04 ~ -0.13 0.07
GROUP 0.30 0.18 ° 0.77 029 "™
CHICKEN 0.12 0.04 " - -
CROP 0.45 025 ° - -
ACREAGE - - 0.55 022
Cow - - 0.29 012
n 45 49
Log likelihood -16.29 -9.06
McFadden R-squared 0.45 0.44

Note) ***significant at <0.01, ¥*¥<0.05, *<0.1

In addition, the women who had never participated in
group activities, 65% of them thought that lack of money was
a cause to feel limitation by simple tabulation. More than 80%
of the women showed willingness to participate in any group
activities in the future. They had shown interest in trainings.
Popular subjects were; small-business management (50%),
agriculture (45%), and animal husbandry (27%). Forestry came

in fourth being only 6%.

Factor associated with environmental awareness

The result is shown in Table 3. The variables "AGE"
and "FAMILY MEMBER" had negative effects for willingness
to improved cooking oven. Group-activities (GROUP) had

a positive effect on both willingness for improved cooking
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oven and afforestation action. In the case of willingness for
improved cooking oven, a positive association was found with
the cultivated acreage (ACREAGE) and the number of cows
(COW). On the other hand, the number of chickens (CHICKEN)
and the presence of crop sales (CROP) had positive effect on

afforestation action.

Discussion and Gonclusion

Approximately ninety per cent of households immigrated
to this location after 1980. The community itself cleared the
woodlands when they had settled. When other people began
cutting the viverrine forests along the rivers after 1993-1995, this

community could not prevent others from cutting trees. Those
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people only thought about making charcoal for sale in order to
live. People did not know each other as they came from different
parts of Kenya. After all the trees had gone, they found that the
rivers stopped flowing, and the area became less productive than
before; there was less rainfall, less grass, and there were fewer
wild and domestic animals. The newly settled communities
do not have much in common in a way of ethnicity, previous
location, culture, language, song and tradition. However, some
social cohesiveness was found in fuel wood harvesting.

We started gathering data in 2008. The first one was a rural
community assessment conducted by a questionnaire survey.
In addition, to have a timeline qualitative description of the
women’s activities, focal individual interviews were carried out
in September 2009 and September 2010. Then, the quantity of
fuel wood women carried out from Lolldaiga Mountain was
estimated in 2011.

Since data were collected between years, we understand
that women’s awareness toward environment might have altered
as time went by. According to the Lolldaiga Hill farm workers,
every year the numbers of women who participated in fuel wood
collection increased and they tended to spend longer time on the
mountains.

According to the result of fuel wood harvest behaviour
research, total annual harvest of fuel wood was estimated at
more than 40,000 m?, assuming that 600 women collected 3.14
m? for 26 days, individually. The women estimated a lower price
for the fuel wood they collect averaging KES 193 ranging 150
and 250 (n=20). The women indicated that they use a load of
fuel wood within a week. Two loads may be converted to a sack
of charcoal that can be sold at KES 600 in local villages, but if
taken to Nanyuki, District capital it could be sold at KES 1,000.
An estimate of 19 tons of fuel wood was harvested in one day.
The annual harvest per household would then be 3,200 kg and
1,300 kg per capita. Uganda study (Tabuti e al. 2003) reported a
range of 228 and 341 kg per capita. Others ranged between 400
and 1,500 kg depending on the altitude (cited in Christensen et

al. 2009). This study falls within the larger range of published
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data, and it implies that the fuel wood may be generating income
for this community.

Using the above mentioned volume and the local price
of fuel wood in the results, we calculated villagers’ benefit
and it was found out to be five million shillings annually. This
is equivalent to US$144 per household per year. According
to a similar survey of randomly selected 100 households of
Muramati in 2004 before the fuel wood collection of women
started (unpublished data), 15% of household income came
from the sale of fuel wood in Muramati, Daiga Divison. When
we asked 15 selected farmers in 2012 on price of charcoal, the
sale of charcoal increased 21%. Fuel wood and charcoal is the
only commodity that the poor could actually sell. Therefore,
collecting free fuel wood from the forests of the Lolldaiga
Mountains is obviously profitable for the poor. It is paramount
that other livelihood sources that are more profitable than fuel
wood harvest should be found. Funds raised from the sale of fuel
wood should be reinvested in other income generation activities.

Some people have done the activity of environmental
protection, and we clarified it by using questionnaire survey
data. The characteristics of women were examined at both
village level and household level to find the parameters leading
to their environmental awareness. At the village level, the
ethnicity appeared to have effects in both positive and negative
ways for sustainable resource management. When we looked at
diversity in the origins of the locations, the women who came
from less diverse origins were more likely to use the improved
cooking oven. Subsequent field visit confirmed that many
indigenous trees were left intact in their villages. It appeared that
the dominant ethnicities are Kalenjin in both villages. People of
Kalenjin have a lot of people who have migrated from the West
of Kenya according to an investigator. As for Eldoret whose
Kalenjin people are main residents, it is the fourth big town in
Kenya, and an improved cooking oven has already been used. It
is thought that it is spread to the Lolldaiga region, and there are a
lot of people who used that type of oven before.

At the household level, "AGE" and "FAMILY MEMBER"
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had negative but significant effect on the usage of improved
cooking oven. The younger women between 20 and 40 years
old settled recently, who have smaller family size, are likely
to use the improved cooking oven. The households which had
immigrated recently were usually a small household, often with
an infant. The differences between such characteristics of the
family were not confirmed for the afforestation action. There
were many indigenous trees in Kepen/Seiyo and Koita on which
the young generation lives comparatively as mentioned above.

Other differences between improved cooking oven
and afforestation action are capitals of the person who have
willingness for each natural resource action. In the case of
willingness for improved cooking oven, a positive relation was
shown in the cultivated acreage (ACREAGE) and the number
of cows (COW). These factors clearly reflect the revenue
of households. On the other hand, the number of chickens
(CHICKEN) and the presence of crop sales (CROP) had a
positive effect to afforestation action. It was thought that the
ability of investment is needed for investment to improved
cooking oven. However, afforestation action might not need
so much money, because a lot of support from NPOs and
governments were provided for protecting of the forest.

Group-activities (GROUP) had a positive effect on both
afforestation action and usage of improved cooking stove. This
indicates that the group activities would assist in increasing
environmental awareness in women. However, we do not know
whether these group activities did encourage them to participate
together in the management of natural resources.

In conclusion, we have found that there is a different
aspiration on environmental issues amongst different social
components in the Daiga community in the dry land of Kenya.
The majority of women would wish to earn the maximum
they could obtain from the natural resources available for their
family. Those women walking so deeply into the forest may
face a higher risk of encountering dangerous wild animals
such as buffalo and elephants. Group activities also play an

important role in both information and financial assistance.
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Therefore, group activities are to be strengthened to ensure
better information flow for inducing environmental awareness
between the different social components (origins, age, gender,

and wealth) of the newly settled community.
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Abstract

Rice Whole-Crop Silage (RWCS) has some benefits
such as the improvement of domestic self-sufficiency feed
rate and the solution of fallow fields, and it has expected to
be contributing to the development of Japanese agriculture in
the future. On the other hand, the farmer who had introduced
the RWCS considered that the RWCS causes negative effects;
a decreasing in milk yield and an increasing in disease of
cow. In this study, we researched on one dairy farm which
had introduced the RWCS, and estimated the changes for
milk yield and somatic cell by month and simulated the
amount of economic loss. As the result of research, when
the rate of "cows fed RWCS" was increased, the milk yield
was decreased and the somatic cell count was increased.
The economic loss due to the decrease in milk yield was
calculatedas 220~370 thousand yen per a milking cow per a

year.

Key-words : Rice Whole-Crop Silage, cost and benefit,

economic loss, dairy farm
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Abstract

The purpose of this paper is to examine how well
consumers understand the attributes of pesticide-free and/or
pesticide-reduced vegetables when they purchase them. We
examined this issue taking green soybeans as an example.
We collected data by applying the contingent valuation
method and the choice experiment approach for the general
public and undergraduate students, respectively. We provided
information on worm-eaten green soybeans between the
first and second halves of the questionnaire and examined
possible changes in consumer behaviours on the basis of the
changes in willingness to pay for green soybeans. We found
that willingness to pay changed after the information on
worm-eaten green soybeans was presented, which implies
that consumers tried to reduce the possibility of encountering
worm-eaten green soybeans. When comparing the general
public and undergraduate students, the former evaluated
pesticide-free and/or pesticide-reduced vegetables relatively

higher and the latter had higher willingness to pay.
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BEABATLZ Lot 222 Mg EnHE
HEALANVHPHENLT B Z L1705, ZIUTEES TAEIT,
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S FRETH D, X RIE - XTF Raxtgl Li2E
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& U 7= F T AT 6000 4EAT D L 88 7 2 H L 7= (Mivake
1998), ZOLH|AITELOHE LR TH Y, BITak
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Summary

The purpose of our study is to establish a method for
claritying the origin of the use of milk. The method is based
on matrix-assisted laser desorption/ionization time-of-flight
mass spectrometry (MALDI/TOF-MS) of peptides derived
from milk casein, which could remain in a shard of ancient
pots made of clay. Caseins probably highly degraded and
contaminated with many other proteins were extracted from
the ancient pot with an aqueous 0.1 M NH4HCO; solution,
digested by trypsin, and analyzed by MALDI/TOF-MS. From
casein in the milk deliberately adsorbed in a shard of clay,
we detected a peak at m/z 1267.8, followed by its MS/MS
analysis to reveal that the amino acid sequence of the peptide
was YLGYLEQLLR, which was identified as residues 105-

116 of alphaS1 casein. The MALDI mass spectra showed

95

another six peptide peaks that had identical m/z with those
expected from the amino acid sequences of milk casein.
However, none of the peaks observed for the tryptic peptides
of proteins extracted from the specimen found in Umm Qseir
(Syria) could be identified as derived from milk casein,
suggesting that the protein, if any, was heavily damaged
due to a myriad of degradation processes lasting for more
than 7000 years in the soil. Therefore, the success of the
present method relies on the identification of modifications
characterizing the long lasting degradation of proteins, so
that the coverage of database search for milk casein could be

greatly enhanced.

Key words: proteomic, casein, ancient shard, origin of

milk use, MALDI/TOF mass spectrometry
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The 2012 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

. Research on use of the rice for feed

(Akira Otsuka, Animal Production)

. Roles of interleukin-15in bovine oocyte maturation

(Asuka Onuma, Animal Production)

. Effects of difference of tree species using for plantation

on assemblage of ground beetles (coleoptera, Carabidac)

(Jun Kaizuka, Ecology and Environmental Science)

. Ability to utilize organic nutrient sources and effects

on host plant growth of Rhizopogon sp. strains that
dominant ectomycorrhizai fungi on the coastal sand
dunes in Erimo, Hokkaido, japan.

(Kana Kawashima, Ecology and Environmental Science)

. Relationships between glucose metabolisms and glucose

regulating peptides in cattle

(Tatsuya Saito, Animal Production)

. Inhibiting aggressive behavior of male Hokkaido brown

bears (Ursus arctos yesoensis) in breeding groups by
GnRH agonist implant or castration, and its impact on
the bears' sociality

(Miho Natsusaka, Ecology and Environmental Science)

. Relationship between production disease incidence rate

and management factors in dairy herds in Tokachi

(Junko Hirose, Animal Production)

Phyloanalysis and development of microsatellite
markers for the red kangaroo (Macropus rufus)

(Natsuki Fujii, Animal Production)
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11.

. Use of riparian forests by mammals in the Tokachi Area

of Hokkaido, especially Red Fox and Sika Deer

(Daiki Yoshimatsu, Ecology and Environmental Science)

Current status of reproductive management in
smallholder dairy farming in the Thyolo district in
southern Malawi

(Keitaro Watanabe, Animal Production)

Effects of gossypol on bovine granulosa cell physiology
(Thet Su Myat, Animal Production)

Master's Program in
Food Science

. Physicochemical characteristics of cassava flours made

in Malawi

(Miki Kasano, Food Technology and Biotechnology)

Studies on Food functionality of Chinese Yam
(Dioscorea opposita Thunb.)

— Especially, Effect of Dietary Chinese Yam on
Intestinal Microflora —

(Rei Kodato, Biomolecular Structure and Function)

. The effects of various peptides with inulin on intestinal

fermentation in vitro

(Yuka Kobayashi, Food Technology and Biotechnology)

. Study on development of novel baker's yeast

(Masahiro Takaya, Biomolecular Structure and Function)

. The effects of the composition contained in untapped

natural resources on lipid metabolism and intestinal
environment improvement in rats

(Hiroaki Tsuchihira, Food Technology and
Biotechnology)

. Fundamental study about the residual blood contents in

pork
(Takanori Nagai, Food Technology and Biotechnology)



7. BERHCRT DIFEER ORI B DTSR
(R Hth, ROEERY)

8. HAEMWA NV RAIEE LI PNIZET D
RCN1/0sABCGS D&l
(P FERRE, RAnbEaER)

9. BERESaccharomyces cerevisiaelZ X % ALHFIE D 5 FEY)
FRIN S DK ) — VA RE
(e Flg, B AERER)

10. #@ AREOENFEIEF O FE A E)
—F AT OB BT D FgE—
(IaAk (=4, ST - FIFZ)

1. ©7 4 ZARDOA ) THEREA: B O AT
(Rl A736, RAINT - R

12. 7 VA BERYY ~ A R OWE LR
(LU REAE, RSN - M)

BERRBEREFER

1. A XV APy FavgEMHDIROL 5
Lecanicillium & 5 AR AaF420D X A X ~D EH M
(FH TRE, BREMYT)

2. T UAITRIT D PO BRI & S
A7 B I B9 D AR E
ORIl R, BREHWY)

3. 3 A A T LB R PGH O K E L
(KT A, RS L)

10.

11.

. Study on the Regulation of Lipid Accumulation in

Yeasts
(Shinya Nagahama, Biomolecular Structure and

Function)

. Effect of RCN1/0sABCGS5 overexpression on shoot

branching and response to abiotic stress in Arabidopsis

(Shotaro Nishida, Biomolecular Structure and Function)

. Ethanol fermentation of unused materials produced in

Hokkaido by Saccharomyces cerevisiae

(Hidetaka Fujii, Biomolecular Structure and Function)

Variability in quality of import fruits

— Studies on ripening mechanism of import bananas —
(Yoshio Matsubayashi, Food Technology and
Biotechnology)

Analysis of the enzymes related to oligosaccharide
synthesis in Bifidobacteria

(Yumi Morisaki, Food Technology and Biotechnology)

. Physicochemical property of dried sweet potato flour in

Malawi

(Yuka Yamauchi, Food Technology and Biotechnology)

Master's Program in
Agro—environmental Science

Soybean Root Colonization of Biological Control
Against Lecanicillim hybrid Strain AaF42 for Soybean
cyst nematode

(Manami Mori, Plant Production Science)

. Soil fertility evaluation and integrated soil improvement

of agricultural land in the Republic of Malawi

(Haruna Oura, Plant Production Science)

. Purification of water quality using Phragmites australis

(Cav.) Trin.ex Steud at lake Mizusawa in Biei Town

(Hiroto Ote, Engineering for Agriculture)
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. Oil crop characteristics for bio diesel fuel production

(Saori Kishikawa, Engineering for Agriculture)

. Varifiability of origin of milk use based on peptide index

— Assay establishment by mass spectrometer MALDI/
TOF-MS —

(Yasufumi Takiyanagi, Plant Production Science)

. Attractive effect of Adult Anopheles stephensi to Long

Afterglow Phosphorescent Pigment

(Junya Takeshita, Plant Production Science)

. Development of selective medium for isolation of

Microdochium nivale, a cause of winter wheat scab, and
molecular ecological analyses using the medium

(Yusaku Hayashi, Plant Production Science)

. Development of farm work field computer of tractor

operation for agricultural cloud computing

(Atsuru Fujimoto, Engineering for Agriculture)

. Functional analysis of rice ABC transporter RCN1

involved in cold tolerance

(Kaoru Furukawa, Plant Production Science)

Contribution of grain color genes and grain dormancy
QTLs on pre-harvest sprouting tolerance in wheat

(Cao Liangzi, Plant Production Science)

Master’'s Program in
Animal and Food hygiene

. Establishment of the Immunochromatography System

for Cholera Toxin and Thermo Direct Haemolysin
(BUN Chan, Food Hygiene)

. The potential use of beverage residues as an alternative

feed source for ruminants

(N. S. SENEVIRATHNE, Environmental Hygiene)

. Consumer Perception Toward Meat Safety in Mongolia

(Tumurbaatar Khishigtuya, Food Hygiene)
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12.

. Analysis of inflammasome mechanism in bovine

immunu cells and granulosa cells of ovarian follicles
(Yuka Aoki, Animal Medical Science)

. Study of clock genes during follicular development in

mammalian ovary

(Nozomi Anayama, Animal Medical Science)

. Development of a new evaluation for finess of marbling

in beef carcass and estimation of genetic parameters for
the fineness index

(Keisuke Kato, Animal Medical Science)

. Study on simple determination for ammonia nitrogen

concentration of animal excrement liquid before and
after fermentation from biogas plant

(Sho Togashi, Environmental Hygiene)

. Activity of Uropathogenic specific protein (Usp) against

bacterial cells and cultured cell lines derived from
urinary system

(Misato Fujimori, Food Hygiene)

The effect of Lipopolysaccharide (LPS) and
peptidoglycan (PGN) on steroid production in bovine
theca cells during follicle growth

(Maya Horiuchi, Animal Medical Science)

Analysis of factors affecting the postpartum metabolic
status, milk production and fertility in dairy cow, and
growth and metabolic state in their calf

— Metabolic status during late gestation and gene
polymorphism —

(Megumi Munakata, Animal Medical Science)

Hydrogen sulfide emission from dairy slurry
(Fetra Jules ANDRIAMANOHIARISOAMANA,

Environmental Hygiene)

Evaluation of subtilisin-like serine protease 1 for
serodiagnosis of Neospora caninum infection
(ROCHELLE HAIDEE D. YBANEZ, Environmental
Hygiene)
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13.

14.

Fertilizer value of digested cattle manure from Biogas
plants in Tokachi area

(Rui Wang, Environmental Hygiene)

Investigation of operational achievement of biogas
plants in Hokkaido
(Shasha Zhao, Environmental Hygiene)

. Antiviral effects of the natural plant extracts of Althaea

officinalis (Hibiscus), Camellia sinensis (Tencha) and
Rosa rugosa (Rosehips) on low and highly pathogenic
avian influenza H5 subtype viruses

(BAATARTSOGT TUGSBAATAR, Food Hygiene)
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The study of bovine colostral odorant-binding protein
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Development of serological diagnosis for Schistosoma
Jjaponicum infection through the use of recombinant proteins

Development of the heterologous prime-boost vaccination
strategy against Toxoplasma gondii infection

Study on the milk oligosaccharides of strepsirrhine and bovine
species

. Development of control strategies for babesiosis

The survival of antibiotic resistant bacteria and the effect of
antibiotics during anaerobic co-digestion of dairy manure and
waste milk

. Biohydrogen production from co-fermentation of cow manure

and other organic wastes

Studies on functionality of lactic acid bacteria isolated from
traditional fermented milk

Anaerobic co-digestion of organic wastes and livestock manure

Studies on development of serological diagnostic methods and
molecular targeted drugs against canine babesiosis
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1. Studies on In Vitro Maturation of Canine Oocytes -+ Mohammad Ali Addel-Ghani

2. Molecular Biological and Epidemiological Studies on Emerging :-- Adrian Patalinghug Ybanez
Anaplasma species in Japan
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1. Hormonal regulation of ghrelin secretion and glucose metabolism -+ Than Than Sint
in cattle
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3. Habitat conservation for arboreal small rodents, the Siberian flying -+ #5K
squirrel and small Japanese field mouse, in fragmented forests
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5. Study on the pseudostem architecture of Veratrum album subsp. - SE
oxysepalum in terms of carbohydrate economy
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