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Abstract

This thesis was focused on support stuff of continuous
working support institution, and clarified the changes in the
time series of issues on agriculture-welfare collaboration

and the role of that stuff. From this research, the measures

for developing agriculture-welfare collaboration at the case
that persons with disabilities works on farms contracted with
the institution was implicated. Vegetable farmer who plants
peppers on agriculture-welfare was selected and interviewed
to managers and support stuff about the problems and its
remedial measures. As results, we could confirm the role of

"non

support stuff was "human resource developing," "operation
and tool developing," and "working management". Moreover,
operation and tool developing and working management
were conducted after human resource developing. From such
supports, they've built a strong reliability with farmer.[1In
order to gain the trust of farmers, it was important to identify
workers who are suitable for the operation, and it would be
effective to set up a trial period. In addition, it was suggested

that awareness of such a change in the role of support staff

can solve the problem of "support staff burden".

Keywords: human resource developing, operation and

tool developing, working management, reliability
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Abstract

Promoting cashless payment has various merits that
lead to the strengthening of national power. Nevertheless,
Japan's cashless payment ratio was 21.4% as of 2017
(Korea's cashless payment ratio was 97.7% in the same

year), which is a low level compared to other countries. In
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order to overcome this, various policies are currently being
implemented to promote cashless payments. As an example,
the " Point Reward Project for Consumers using Cashless"
has been held until June last year. According to data from
the Ministry of Economy, Trade and Industry, the average
number of registered stores on the project in Hokkaido was
about 490 per municipality, and Tokachi was about 328
per municipality. Therefore, it can be inferred that Tokachi
is a region in Hokkaido where the promotion of cashless
payments has been delayed. The purpose of this research
was to clarify the "problems of popularization of cashless
payment services" and "desirable popularization design", and
to propose measures that contribute to cashless economic
development in rural areas by conducting questionnaire
survey to Tokachi’s consumers. As a result, the majority of
the respondents were willing to use the cashless payment in
the future. On the other hands, even if they understood the
usefulness and ease of use of the cashless, these were not led
to future usage intentions for each service. It was considered
a problem for widespread using services. Therefore, in
this research, we proposed "dissemination and utilization
of household account book apps linked to payments,"
"further sophistication of passive management (such as alert
notification of irregular payments)," and "listing available

services near the place of residence".

Keyword: payment method, Technology Acceptance

Model, consumer survey, willing to use, Tokachi
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=N =R RER R 2 N S &
FRAEANC & 2 Bl 2 3052
SRBET- 1 NE 2 12

(ZAF 2021484 28 H, =P : 202147 7 23 H)
Addition of juice residue extracts to seaberry juice inhibits oxidation by oxidants

Riko SAKATA!, Michiyuki KOJIMA'2

m =

=Y =Rt O DPPH T 2 /AHEIG ML, BRLAI 2 IR L T 30 43 % IR RR LA AN aT o
26.9 £ 0.9% F THFITIE T Lz, LarL, HETFRIE Ch D R & RAHIHIRIC FRE D S Tl
LA ZFI LTz & TR EAIRINETD 73. 4 £ 1.8%, T HICHEIN L7254 I3 LA
JNEGD 88.8 = 2. 0%, 7SV 7RI RN L= 5 A I 3B EAIRINAT O 68.5 = 2.3% C. Zil
D OBALOEITIL, RHOZENLY BB EDVRI N,

Rt OBALANT K 2 b2 i35 AR T, o ARl k2 A L <, DPPH 7 11
HEEMEDORERICKITTREL R Lz, ¥ —~ ) =M hiliR4 RS L CliE 045
RY 7= /) —ViREZ 252 Lz e 25, BRAEHITRIN 30 53#% @ DPPH 7 27 0 NMAH BTG MEFRAFRIX
84.4 + 3.3%. RE&EAMINKZRES L THEDEFRY 7=/ —VREZ 25 LI L&D
FRAFFRIL 76.6 = 1. 5%, 7SV MR A RS L Clig OAFHRY 7= ) — VREE 2 {512 LTz
LEDERAFFRIT 2.2+ 1.1%. WTIUTISNTHRITHMD & ZITH A TR ICHH S h
Tzo EHIT, RHICEINT 2 KO R Y 7 = /) —NVIREEZE 2%, 3fFITHER L ClRBRODR
(LFEBRAERB Z 72 o728 2 A RINEIZHEIE L TDPPH 7 ¥ WA ZIEME DR A BT R L=,
—Ji. MFLADERERINRDORY 7 = 7 —/ViREZ 2%, 3HTHARL T, DPPH T 21 /LiH
FIGHEORFFRICA BRI RITRD e oz, ZO ORI, ¥—~_ U —5yHic 3 FED
WO R 2 RN L THRAEOMHIIRII A L O DDA, FRHTHE AR O RN,
R OBIHENS S WIR OB D Z L AR LTV D,

F—0— K RE RREORM, FERLIEE, K 7= L, By IC

VIR BE RS A A B TSR P
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FhHEHE (0.19 £ 0.01 mg/g) T, FEFHlHHE TIZHIERR
SUBELA T CTdho7= (F 1), Bock & (1990) 1%, &/ m—
277 — METABLIEY—RY oI C

INIFEZ

EIE 100g H72 0 Tomg Thojo @t LTRY, 4l
FZOMELEY LEWETH 70, T OZERITRHRRE
DEWVZ L DO E Ly, BRIz B VT
X Iy CEEL DPPH 7 P VHEFRME E OIS
WIEDFHBEBIR 3B O 41 AHBIR R r=0. 9994 Th > 7=,
Fio, U — R R & RhibiR, R
e, 7SV T EERIIE A LH-20 1 T A2 K 0 #iy L T
FNHHENCEENDIRY 7=/ — L ERE IR LT
A BpTiE, B/ AL A Y IR v —
BIARY 7z )= OFIER50 : 21 : 29, i & Frfhh
RDZ AT 36 @ 44 = 20, FEFHIHIRO ZHE<1:22:
79, SOV T IR DT 35:33:32 Th otz (R 2),
TS O LH-20 B T AT K D HE 5y D5 EE S Z — R
N, BRI 72—V ERRERARY 7=/ —v
BLOOULTEERY 7 =/ —/L O EFKITIZIER U
M ZRLTND, FEFRY 7=/ — /L Ol R
TENS EEFBEEICRE R TND D L R TIEE
IR T e )= ARFEETH DO L, -l
WCTIERY ~—HR) 7= ) — VR FEETHLZ LN
Lo T,

#1 Y —REIVHGONIRH, R &R, FE k., v 7k o> DPPH
TV HNAEEEE (umol/g), RU 7=/ —/LE®E g/ g) BLIOAEX I CHaEE (ng/g)
DPPHS U HILEREM RYJz/—IL2 ER3ICE
—AN)—BE (umol/eHif$REE) (mg/eTBEREE) (mg/eFTB REE)
g2t 215+ 003 b 087+ 003 b 101+ 003 a
RERREANME & 0.99+ 001 ¢ 028+ 001 ¢ 045+ 003 b
FEFHmH& 510% 004 a 109+ 001 a n.d.
INIVT R R 051+ 003 d 0.09+ 001 d 019+ 001 ¢

nd; BWHRFELUT. FILI7RMDBELGDBERIEHEEESHY (0K0.05) ERLTLVS,

£2 U —ORFE, RE&RAHIHIE, s Lo

TEFHR K D LH-20 51 5 AT

K BRY 7 = ) — VAR O

RYTz/— LR (%)

—AN)—RE E/7—E AyYydw—E  RYyvx—H
g+ 50.1 20.7 29.2
ER&EAMHK 36 44.4 19.6
EFHmER <0.1 21.8 78.2
INIVTER R 345 33.9 316
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2= =Rt DR ]

2. O—RY—DEt. ERO¥ETESHERICEEH
ERMLUIZEEDDPPH S O hILEEEME. R 7=
/—ILEE. E4IVCEENRBHNEL
=Y — ORI, PETERE ORI ; R & R

HOR, FEHIHIR, 2V 7SR R LA 2 W L7

& E D DPPH 7 ¥ W ETHIEI T B LA NE R (0 47)

25 120 53 FE T, WU W THIEIERRIIR T L

7z (F3), Tbb, BAKITNER 045) (2815

0t DPPH 7 27 MABETEPEIT 0. 547 + 0. 001 pmol/ml

TH O LA 30 2811 5 R0 DPPH 7 2%

IV ETEPENT 0. 147 £ 0. 005 umol/ml Z/R L7z, 3724

B, BAEAIRINER (045) OffiZ 100 & L7k, Bt

FIRIN 30 43 Ol (BUERLRECRFFSE) 1326.9 = 0.9%

T oTz, £72.90 5k OFRILRERFFHRIL 3.5 £ 0.5%

L7201 AL DOREMIGIE A Ko T, kA

TINE R (043) 12381 2 Pz & RWHIHIE D DPPH 7 22

TV EIEVEAS 0. 346 = 0. 003 pmol/ml, Fll1-h HiiK

ZHUAY 0. 483 + 0.004 pmol/ml, 2L FEHIHE O£

2% 0.292 pmol/ml OFEFE FAVCHER L7228, BALAIR

AN 30 434 0> DPPH 5 ¥ A WAHEIEIEIE. WL B

B ONT- BB ITERD BT, R & RAHIRD

PUBAVRERFFRIT 73.4 = 1. 8%, FETFHIHIE OB LAE

PR3 88.8 + 2.0%., L 7R OFiR LA (R £

51T,

120 43 T DPPH 7 ¥ I /WH RIGPEIZ 36 KX 9 8 &t

L7285, BRAEAIRN 30 0 DA ITHFTHH . »

TS B OEBIT L ARIULBAE R 2 S 1T 2 7R,

Frio, RO DPPH Z 2 B VI EIETEIL, B A

L6585+ 2.3% ThHhot= (#£3), 60 77D

N 120 31BN T HUiRLRERFFED 84.3 + 1.9%
oL, W2 R L T,
FREHRORY 7= =V EE, 0.1 mg/ml IZFRELL
TEBREBZ /2> TV LOTRLAIRINER 04) ©
Lo, B{esl
ERMLUTHLRY 7=/ —/VERIE, BRI 21N
oLz (F4, Tobb, MTHHRIL, BAE
WINL T30 0% DR 7 = ) — VFRIFER(97. 2 £ 4. 1%)
Db <, WO TREZ&RARIIE (89.0 = 1.6%) .
FOLTF IR (86.6 £ 1.9%) DIEIZIKL . it 0%
FUTHRBIEVME (62.9 £0.5%) Thotz, /-, v
FHERIE, BREAIRIN 120 3B ICBWTHARY 72/ —
JVOFRIFFRIN93.6 £ 3.9% &7~ L, fldfhiRIZ b~ T
RbEWETH 72, ZHHORERENG, AR
R 7= —iE, SRR AN RO L EH
ZRORY 7= )=V EFATND Z EBRHERE S,

BrtovrZ o CE®EIT1.01 £0.03 mg/g. & H

RN 7=/ —=NVEFETHLThH T,

P O 4003 0. 45 £ 0. 03 mg/g. L FERHIHIE D
ZAE0.19 £ 0.0l mg/g Thote, Fio, FFHHIR
DEH I CERIT, AEOSPHETITMHRALLT T
o Tz, KB & RAHIHIR OBALAIGIN 30 ko v X
TUCHRMFE (842 £8.7%) Fmbm<., WWT /UL
TERAIHIHE (77.8 £ 4.5%) AT (73.0 = 6.8%) TH Y |
SEMICHIT 2EREZRITIRD N o7z (£5),
T, BEX IV CERE 120 5 F TREFFICHIE L7- &
A, WTRIZBWTH B 2 2 C &R
LTV 23 3 F NI T 2 B RN ITRRD DR h >
7=

&3 =Y —Rb R &R, R KOV OV TR RIS R LA BeA&TR EE 0. 8mM
TR A N 2 CIRFNE ORIRY 72 DPPH T ¥ A WS ETEIEOMREFR (%)

B (93) it RRRERHEER P& NIVTEHE &
0 100 a 100 a 100 a 100 a
30 269 + 09 b 734 + 18 b 888 =+ 20 b 585 + 23 b
60 137 = 11 b 710 = 20 ¢ 875 + 26 b 518 + 26 ¢
90 35 £ 05 b 69.3 + 1.7 856 = 10 b 485 + 18 ¢
120 35 £ 01 b 698 + 15 843 += 19 b 488 + 09 ¢

REFEIL, RIGEA(05) DIEZ100&L-FOEMEEL TRLU-, RIGHRERICX L TERIGHEZROEIZ DL
THEREHBEE ATz TLI7AVMRALES IARELGL. BUSE S EERESHY (0<0.05) ZRLTS,
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U Y- -

F4 =Y =R RE&RAMHIK, MR KOV OV TR BRI

INIFEZ

HOfEIREE 0. 8mM

RS & A TIRAG ORI R Y 7 =/ — NV EROREEER (%)

Rl (53) gt RELRAHER B R /NVTERH R
0 100 a 100 a 100 a 100 a
30 629 * 05 b 890 * 16 b 972 *+ 41 a 866 = 1.9 b
60 600 *+ 04 ¢ 865 + 0.6 b 961 = 1.9 a 850 = 04 b
90 552 =+ 1.9 d 895 * 09 b 97.7 = 47 a 865 = 1.3 b
120 626 * 12 be 874 *+ 18 b 936 *+ 3.9 a 810 = 13 ¢

REFEL, RGER(05) DEZ100ELI-FDOEMELL TRLU-, RIGHRFCHL TERIGHEZOEIZD
WCABEFMZES ol TLI7AUMREILEHEE FEEELGL. ELDBEEFEEHY (,<0.05) FRLT

L\%)o
#5 V=Y =R, RES&RARIHIE, FFRHR S KOV OV TS BRI 5 BRI EE 0. 8mM

Tiithdi 2 N2 CTIRFNE ORER 2 B4 I v CEREOREFR (%)

B (53) it RRREAHH K EFH R 73V T ER R
0 100 a 100 a 100 a
30 730 = 68 b 842 + 87 bc 778 £ 45 b
60 704 = 23 b 775 = 69 cd n.d. 710 £ 104 be
90 695 + 36 b 718 = 85 cd 505 + 45 cd
120 648 + 26 b 674 = 36 d 552 + 45 d

nd; IRHRF LT

REFER(L, RIGBAIE (05) DIEE100& LR DIEREEL TR LU, RICFIBFICH L TE RIGH &R O
EICOWTHREFHEE S o=, TILI7RUIMEILISE S FAEELL. BRUSGEEFHEREHY

(p<0.05) ZRL TS,

76 YU B KRR, TR KOV R A2 318 D O PP IREEIZHHEE L
7o S HE BRI LA 2 TN L C 30 314D DPPH 7 ¥ 1 MAHEIEMEOFRAFHE (%)

FEE O RAOPPRE HKEHMEROPPEE B L&A IN30 % DDPPHS U HIVE EEM DRESS (%)

Btna#H (mg/ml) (mg/ml) BA+EFHER B+ ERERBERE Rit+/ULTERER
RitiR&a%®o02 0.10 0.10 844 + 332 b 766 * 152 a 722 + 106 a
BiHiEA®oO3 0.10 0.20 931 =+ 384 ab 781 = 213 a 732 = 791 a
RitiR&% 04 0.10 0.30 970 = 153 a 813 *+ 295 a 733 = 371 a
B LB MBI ODPPHS DAL B EEEDEZ100EL THIHETER LIz, 7ILI7RNYEDRICIE S EEEELL. BLR2158138E
Z5HY (p<0.05)FRLTLVS,

3. O—ARY—BHZRY T/ —ILEEDELDIEE JWHEIEMEE A R Tz (R 6), FEFHHRZ IR L7

MERERALBLHERMLI-EEDDPPHS

HIVEEFEE

ML R 2 ([ZB W T, FITHICS s R 2 usm L7z
RHRA WA VT BbAlZ BN L7z & & i bl
DNRIZONWTERE B Z o7z, T7bb, BUHCH
URY 7= ) — VIR ORE-HlHR, BB & SR,
2V TR IR A AV E AU A T IR R 0. 2 & (i
LT, ZI DI bMZRINL T 30 3% @ DPPH 7 <)

26

H (RHRARK 0.2) 1ZER{LAI% N 2 C 30 434 ¢ DPPH
Z VA EEEOFTRR bR R (IR AR 0.2
FEALAINE (043) OEICKT 2EIG) 1T, 84.4 +
3.3%. [FAERIC U THEE & RPIFIHR 2 BN U 72 BT
EEAbA 2 N 2 72 & & OPUERILAEFR T HRIL 76.6 = 1.5%,
AT EREIR A BN U 72 B C B bl A Iz 7o & & o
PUBLREFEFRIT 72.2 = 1. 1% ThH o712, TR
REW0.2128 0 ThH, R OZOBALAIUIN 30 774



=Y =Rt ORI

OPRLREFEFR (26.9 £ 0.9%) ICHAATEVEZ R
L7z (%6),

ETo, W 2EMIKORY 7 = 7 — V&% 2 1%,
3 LR LI RIHEATR 0. 3 ORIy HE AR 0. 4 Z5RH
LT, N DORAIRINERE B Z kol 2 A,
FHIREDOBMAY 7 = 7 — )V E AW U3 BHT, #8
{BAIZ N % C 30 43# D DPPH & ¥ VI BIHEDR, RV
7 = ) —/VIREICIRTE L CEVMER R (%6), T72b
B, FE 7RI DPPH Z 2 0 W BIG R OE L % 7R )
WA USSR b A 2 N & 7 & & ISR bR 2 (e
LT ENRENT, L L, RE&REIIHIKE JUVS
VTR O AR Y 7 = 7 — /A0 L CRAFITN 2
T, BAEARINC X% DPPH T 2 B LSRR D5 AF
KIZRY 7= ) — VIBREIC L DHETTE L A LRD B

ol

IHETIZ, REIBT AT & HFig bif tEe R
U7z /=& R L OBEIZONT, W ODOWEN
HDH, Kis (2012) X, AkEEE (7T F 2 7)
THL, RV 7=/ —ADPGITENT 52 LTk Atk
OHIRIEENEEIER T2, B¥ I Ciciige
WEREEGZINZ L ERELTWD, 2720, Vv
2B T—r T RUBREMOREICENTL, &
B L DHRLIEEOIR T IERA bR N2 &2 HEL T
W5, E£72, THES (2003) 1, FUA T7L—Y07 A
VArFxl— AFTARELFEINL, MBS L T
B, TALH O DPPH T VA NAHETEIEIIT L A E L
FIES 2NN 2 REL TS, o, By
MEMNTIRY 7 = ) — VAR R &2 RIEME L S LD 728
W2, BEMBICHARTRY 7= ) — VORI X 12<
WZ & CEHD 2006) R0, REZEF LU T 1AM
BUTRERY 7= ) —VERIT, RIMBREOZN L
DERELRDEERELTND (FIIIS 2007), 2 b
DAL, MBI X BRI, msr- OB D
ZUIE REOHBEIC LV BENOHD ZLERLTND,
R AR, R R T = = E %<
GATO, BTR) 7/ =& EEh DR
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~—MRY 7 = ) = BRI ORI A RE L
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Abstract

The DPPH radical scavenging activity of seaberry juice
was significantly decreased to 26.9+0.9% of that before
the addition of oxidant after 30 min of addition of oxidant.
However, when the oxidant was added to the juice residue,
peel and pulp extract, under the same conditions, their
oxidation was 73.4+1.8% of that before the addition of the
oxidant, 88.8+2.0% of that before the addition of the oxidant
when it was added to the seed extract, and 58.5+2.3% of that
before the addition of the oxidant when it was added to the

pulp part extract. The progression of oxidation was shown to
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be slower than that of fruit juice.

In order to inhibit the oxidation of fruit juice by oxidants,
the effect of adding each residue extract to the juice on the
residual DPPH radical scavenging activity was investigated.
When the seed extract was mixed with the seaberry juice
and the total polyphenol concentration of both was doubled,
the residual rate of DPPH radical scavenging activity after
30 minutes of addition of the oxidant was 84.4+3.3%. When
the peel and pulp extract was mixed and the total polyphenol
concentration of both was doubled, the residual rate was
76.6+1.5%. When the pulp extract was mixed with the
pulp extract and the total polyphenol concentration of both
was doubled, the residual rate was 72.2+1.1%. In all cases,
oxidation was significantly suppressed compared to fruit juice
alone. Furthermore, when the concentration of polyphenols
in the seed extract added to the juice was increased two-
fold or three-fold, the retention of DPPH radical scavenging
activity was significantly increased depending on the amount
added. On the other hand, there was no significant increase in
the retention of DPPH radical scavenging activity when the
concentration of polyphenols in the extract of residues other
than seeds was increased two-fold or three-fold. These results
indicate that the addition of any of the three residue extracts
to the seaberry juice has an inhibitory effect on oxidation,
but the addition of the seed extract in particular is highly

effective in inhibiting the oxidation of the juice.

Keywords: fruit juice, utilization of fruit juice residues,

antioxidant activity, polyphenols, vitamin C
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Antioxidant activity of steamed soybeans produced by the vacuum impregnation method

Tatuya KIKUCHI', Yuki MURANAKA', Michiyuki KOJIMA!?

=

KA L NEOEIEEIEZTRAEII - EROREK A INA TEEGREB TR0 E L2& L
KEZ.DDPPH 7 ¥ A /WAHFIGEMEIEL RRUEBR DA IR 275 LRI OZ TS VMEA R LT,
Bz, KE (12 g) L/hE (48 g) ZIEA LT 240 ml OIFEKR CEZEERZ L TRELZA LK
O DPPH 7 ¥ A MHETEMIE, FEOFI G TRE L TRARESR L TG LA LKRIOZh
bl eoffE<, ey T =Y r BH L FEVEEZTR Lz, S I/ EORAEIA R
ROGE R T D & INEOREGEIEITESF LT, ZZLKEO DPPH 7 ¥ 0 /WE EIEMITH K
L7z,

Fho, NEENHEZRINL TEZEEE L TG LZK LRE.O DPPH 7 U VRGN, NE
BV OWINFARAF L TR LIz, AT 72FBROPTIE, KE.30 g iR Y 7= /) —/L& 150
mg D/NEFEIF 2N L7225 120m] % WV CEZE G2 A Cllg L7228 LK E. o DPPH 7 ¥ v
THETEMED IR (R 4. 84 umol Trolox eq./g) Z/RL7z, ZOfEIX, /NGEIHEERINO KKE
BIRTIERLIZALKRE (2 br—/1) OFFUTHRT, M4 1EEWVETH T,

F—T—F o NEEIR MERE, R 7=/ = o r=vr etk

VIR BE RS A A B TSR P
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# =
R EIHIIRFE N B <. AU v ARHligh7e ED
FTNNEERRBMOEVEMTHS (HEED 2003),

AARTIE, #HHFEOTHEABEMICL TV LR, 20K
KEBITHETHIE, KGL/NETHD, KREON I
TG, T BRI 7R R 2N LA MES L
TWDR, NEOZNTEFNLETHLENTEAL
ThD (EED 2003), KEX/NEZO T ITIHZE TR
Thbb, KE (Glycine max) D EREAT I
BURTBERRETH Y,
AT RIHE T, 0D WL FH 72 R
FHEMTIC RV B LT 2 EnmbhTng (s
AR LS 2 & E12iE, e, A
H ORI MER T TG W PR A F5 272 D 8, =
DRNKERPER Y 7 = ) — /L7385 h5y O — A
L. BEEIN TS, ZHETIZ, RES/NEDOETD
FEICBWT, T

3 HE

o TND,

/NG, (Vigna angularis) D%

(=N

5 2003),

IR T2 ) =N ELEICEALT
W2 KR (Glycine max) DZ I8 DARNZ & X0,
INEIN TR BERE S 5 /N B OFEZ OV TR
LT, (BN AN SIS
IR #EEH D& 2 = L2 lE LT& 2 (MG D 2006 ;
/NI & 2007ab ; G © 2007), A [l
ZDFEFE SN T D/ NI EIT ORI 70 & DA NGk
EREL—ERE LT, RO LAORERRRIZZNL S 2
MTHZ ik, KEMTHOKEEEZR Exd5)
FEIZOWTHLMILE S & LTz,

Fio. NTOFEIRIEK 2 KT e L
T, B EREORH & FE L, LTI
FEEIZE ENDENRKEDRITET 2 L 2T T, 2
TEHROWIK E PR ZREAIZ LT, IWH LTV D IEERENMEY)
BHHFEEICHORININD FIETHD, ZHETIT, 4
TR R A LR IRIE TIRE S E o %ICHRE

RY 7=

ANGR

Kojima % 2006 ;

PQIBIN

;—'—»
ZDEZEE

AT ZLITL Y BORIHOEAL - LM P
S UGE SN D7 8 BRBITEICREE 5 2 D0 &

L CERMIZEREI L TWS  (FFEES 2009 ; 2010),

Floitid, TEMMLME LT, AR bALLIC

31

- /NG
HEEREEF->TNT, 74Dk y B I7RBRDK
WORLGOFENBE 2 >oH 5, Xu & (2008ab) 1%
RKERCEGLEHOER LEIZENLDAET LD b,
RETENLTHND ZEE2RELTVD L, FIRG (2020)
ST DR U L B T OMRENE 2 ik LT
FAEEOZNLED b 258 E

WAHNA

KLU
D DPPH T ¥ 71 V1 235 1
BN EERELTND,
ABFFE Tl DNERBEHRS/ N GE 2 VW THZE SR
R &0 B U7 KE K LB ORSRENEN EOAFEEIZo0
T, RREEFRIEEOIRIZIVALMNCTHZ L5 H
& Uiz, F7o, dFRE L WD HROZE LEICBIT
HEEREMEDBURIZ DWW T H R TIRZ L 7=,

RERAE

1. SHHoR
REITACHEE PE O 5 R,
ZEMAL, ALKEIX, AT RLE2
ECELE L b o a2k s Lz,
HZLEODEE : L REERE
I &R L2k LR E o Rl
FLITRLIEZE D126 Z0—7 (A0 ~ A40) DOFEF (PR
LKT) %Y LT, 6 71— 7 OB 0L FRIEFRT
Thbb, RLIRLELIIC
I3/hE.0g & RE.60 g A5 (1:2) 13/hE.20 g & K540 g,

NEXAREEFE O Y
S VIN=A WY OF

1—‘—»
THEZEE

=ik

VNGA

=ik

TR LT, A0 (0:1)

ALO (1:1) 13/h .30 ¢ & RE.30 g, A20 (2:1) 1F/he 40
g & KE.20g.A30 (3:1) 13/hNH.45 g & KE.15 g, A40 (4:1)
WL TORHERES

RIEAKIE, WD 240 ml DR

I3/hH 48 g & K

E/ N

IhbiE, B2

W CHZEGRIE &AL IHIA T 16 BFH],

HZELMECRIEER B 2 oTe, iz, WO OIZ Rk
CRA LTz 6 7 V—T7 OB YER LT, RRESMET

DIREEZB IR TREFER Lz, Wind,

. B72,%y 27 LCIH (Panasonic,

12 g T,
60 g & L7,
KE v,
SA25022-040)

S 7 44 (Food Saver,

2iE%
DIZIETIE National
KZ-PH3) 1200W ® bic® v b LizfAJEA& LEs (a5

TEFT. BEFD) TZ UMNEVE 60 73flds 272 o7z,



7% LKL OBERENER] |

ALEQOHEIE : /NEAMN &2 RITRICIRIN L TEZE R
U U By b A By NITRAL 5

200 g D/INELIZ 600 ml OIRTEAK AN Z T 1 IRFH], 8
MEALCETERE L, Zha P Lol Tibhn
B A ARERITHN ., DNEEITHCEENLRY 7 =

2y

J—VEITER ., E2I R LE/NERY 72 ) — LB
12722 KO ICRIEKICIN 2, TN & KREICHE L THZE

EIRIBICE D, 16 OBEZEEREB I hoTe, HZE

RIEICE, BZE Xy 7R
Rz, EBREEHT PO — P150 DIEFREL S T LTz (&

2)o W FEBRICHWZ R EIL 30 g, I@hTHRE

(Food Saver, SA25C22-040)
1% 120
nl THDd, BEFRO PO, 30 ¢ DKEIT 120 ml DFREEK
OW) Mz zEdoboTary he—1LThsd, £,
P30 DEEFRIE, 30 g DKEIZIRIEK 120 ml (30 mg D/
Y 7= ) — VB E G T/ NEA T 2 KK L T
L) Aot DERL WD, LUFRERIC, W
THHREIT30 g 2P, BRIGKBENENR 2D, T

b, PE0I/INEARY 7= ) —/L% 60 mg AR E T/
AN EZRMU G- L7250 P I NGARY 72 ) —
vz 90 mg Y BT/ NGEFZRIML TR L= 6 0,
P120 [3/NEAR Y 7 =/ — /L% 120 mg FIYS & T/ N AT
ZHMUCTHELZ S0, P10/ NERY 7=/ — L%
150 mg Y Fi/ hEA A RML TR L boaRL
TWD, IZEHOBETIEL, Wb RERICEZE Sy 7
LT IH (Panasonic, National KZ-PH3) 12008 ® LIzt v

FLUEAIEA LAy (BB EUYERT, BERD) TALINEZE
60 ;B 2otz Fio, BE L CTTEA L O
H, ACHDOE Nz,

SN LIl L EE, WIATHTNO R —— X0
AL TRLY I 75 (EE ; v Y XA R)
BLY [BYo&KLE) (REE,; v VY FXNER)
Thbd, TN I RIEEN LK LT ORHEIZ S0
LT, xR LUEOKEERLHEHELNE Lk, ThE
N Z TR LT,

#1 ALUOOERMEL L I ; HAEGRER X UORREESRIE
HWi/hE & REOERE (g) B LUZEAKE (n)
B UDE:XKE) IME (9 KE () ZEEBKM)
A0 (O:1) - 60 240
A5 (1:2) 20 40 240
A10 (1:1) 30 30 240
A20 (2:1) 40 20 240
A30 (3:1) 45 15 240
A40 (4:1) 48 12 240
#2 ARLETQOFERMEL LM ; HEGRIBICHW/NGETE (), &

HKE (n), REEE (o) BIOWNEHETTORY 7=/ —/L i (ng)

BE T IJ\(§_,%T;’+ HBK KE MNEEARIIz/—ILE
ml) (ml) (€3] (mg)

PO 0 120 30 0

P30 184 101.6 30 30

P60 36.7 83.3 30 60

P90 55.0 65.0 30 90

P120 734 46.6 30 120

P150 91.7 28.3 30 150
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2. HHROER

B L= LRE (A0 — A40), (PO —P150) B LY
v hr—OFELKRE, TIROKELREIX, HEL
B (BRASRZMRES. EYELA  FDU-830) 1412 3 % H—CTHR
fEL T, 458D 80% =& / —/La AT 30 SR E I
it &3 2572, 3,000 rpm, 10 43O LAYEEIC X
0 EEEEUL L, ZOREEIC RO ML T 2 [,
0% 7 F TR, ERENBE R A IR,
Bohiz BFXETEbE T ALKEOfMMIKE Lz,

3. DPPH 5 P HILHEEHDBIE

Al D DPPH 7 27 7 WAB EIEME DO I E VL, Brand-
Williams & @ J7ik (1995) IZHE > 7o, T 725, 96 X
~A a7 L— MBI EERZEN 50 u] TO5EEL
T, =¥ /= ENA Tam4E 150 ul ([CFH L, DPPH
W 150 pl 2MMA TR IRAER, AT, 16 /pFE L
Joo L= RU—X—I2L Y, 530nm ODWSEAEZ KD T,
DPPH 7 ¥ /W EIGMEIE, b a7 A & (umol/g)
ELTERL,

4. KY7z/—ILE2DHE

RY 7z ) —BOHEIX, Folin-Ciocalteau JEIC L -
THIE L7= (IS0 14502-1. 2005 ; Kojima & 2006), 372
bbb, 1L.5ml Oxy X F 2 —71ZFE0. 1 ml, RRK
0.3 ml, Folin @K 0.4 ml ZHNZ CTL < HFHEE, 3 401
W L7z, T 0% 10% REET MU 7 LOKESIK 0. 4 ml Z N
Z TR LT, B 30°C T 30 s &8 7z, BOGHE
T#1Z 3,000 rpm T 10 30 LB K0 1557 b
L. EIEEER A VT 760 nm OWLGEE ZJIIE L7,
KU 7z /) —NEE, BT FUMHYE (ng/g) & LTH
L7,

5. AL 7= UE0RIE

Tuy 7 =Y BOWER, N2V UEEAIC S DT
E L7z CEIR S 2005 ; GHED 2011), T72bb, HOX
HREIC - ERmORELE A /) — VA2 TREE 0.5
ml & LT, %A=Y/ A% —/10.5ml & 25%hifE
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INIEEZ

SAH =05 ml 2Nz TR EBRL T, 30°CT30
SyRA > F 2 _— kL7, 3,000 rpm, 10 Z3fE], L5y
fEa B 22 b BiEIE. et R A AT 500
nm OWSEEZRE L=, TuiT=U08d, hTdr

MY E (ng/g) & LTHEL,

6. AT/ 4T UEDBRIE

AT AT EOWEE, Martins 5 (2003) BLW
%5 (2019) OWHEIH S TR eote, AT /A Vv
BT, MRERE (1g) Y720V DRAT /A Vv (ug &
L&KL,

1. #fEEto#T
ZIENOEIL 3 ML, E Ol = FE W 2= TR L
720 HEZEMIEILSAS Enterprise Guide 5.1 2 L,
Turkey D HEHEHRE % 35 Z 72 o 72, pfI£0.05 & LT,
TNT7 7y hISFE USAITAESER L, B b6
FREZDLV L L, £, a7 =vrgamb gt

TEPED B DUV THHBI T 21T o 72,

RBRERBLVEE

1. INEEREZRELTEEGRERICKYEBELZ
LREDDHHE

HZEGR, b LERREGRZB IR T&RITEL

[

REZFFE LT, o LEhhtiko DPPH 7 &2
T EIEPER KO CBRT 2 EE LT r e T
=VrEEE L, NEISEREO R VIE TH DR
U7z )= HEELS GATODN, KEIINEILE
FNDEREMEME 2 2L EATHRNOT, KEL/NE
ZFRHCIRA L TR LT /ANED BIEH LT HEREMEY)
BESDRLIKREIBITSED Z LICL Y, HEtEoR
WR L KT OFMERTE D LB R T,

F LIRS T, /NEE REORAFIG DR 5 R
Bra B2 528 LORJEGRICE Y Zh2h g L7s
R UK TN, DPPH 7 ¥ 0 WAE BTG 2 JI7E L7,
ZORER, REIZKT 2/ EOHEIE % & < Lz 32



K LUKEOEH

BHAS (1:2) 7205 A40 (4:1) DEZEERETRIE L72A&
L KE.® DPPH 7 ¥ MHEIEMEIL, KRUESERE TR
HLZENLOMEEV S, WIRbEVMEZ R L (&
3). E£72. A0 (0:1) @ DPPH T ¥ H WAEETFIET 11.7 =
0.9 umol/10 g TH Y, BZEGFRIETRIE L7 M0 (4:1)
D LKEDODPPH 7 ¥ AV ETENE (35.3 0.3 o
mol/10 g) X DOHF TRAMEE R Lz, £z, K&KTESE
(RIFIZ L D BEE L7255 0 M0 (4:1) OZFIE29.5 &
0.2 umol/10 g 7~ L7=, A0 (4:1) @ DPPH T <71 LA
EIEMEE A0 (0:1) O DPPH 7 ¥ I AH BIG D X
B G RE TS LSS RUEM, K

JEGRIECREE L2 i3k 2.5 ¢, BEGRIET
BE L= LE O LD,
INHDORRIT, H2EE

T 3.0 5%

DPPH 7 22 1 VAH RIEED N,
R CHASE L7278 LK .00 DPPH
T VAMBREEO T, REEERIEIC LV R L7
BAEDETNH LY bEWEEZRLTRY, BZEGRIEC

L VA LKRUOBREEL LA SELNLZ & AR LT
5 (F£3), Fi, HZEE 1R
ETHLE L727K LKT.0O DPPH 7 2 B VT ETENE & KK
JEERETEE L2 TN DEDOhER (BEGRETO
i,/ REEERIETOM) 1%, A5 (1:2) TiF 2.2, A10

A5 (1:2) 7225 A30 (3:1) @

(1:1) TIX 1.4, A20 (2:1) TIEL 1.0, A30 (3:1) TiX 1.3
THY ., A5 (1:2) DIFOLRN RS KE L WE OO
EWE LTROONT (E3), 2 oofRX, KEL

eV -

INEDORAEIE PMERNEED DPPH 7 2 1 VI ETEED
ORI, BEGRIBICBONVTHE THDLIZ L EZRLT
WT, RWRETHRR ISR E LR SE6hD 2
LaRLTWD, ZHIFEEGRIEOHHEO—2THD
EEZ TS,
HIZEFRIEIC

0y 7=V EF1.02 = 0.01 mg/10 g T,

BIFDH MO (4:1) O LKEHRO T
iV =tihe
R bEVMEZ R L, A0 (0:1) OZFOME & et 5 &5
L7fE@noTe (£3), £z, KEIZX L/INEORESE
T, ALKH
o7 ry 7=V &b R L, T72abb, BHZES
REICEVRE LR LRG0T B v T =9 U EOES)
2 L TR DA 23788

L EERDMEM A2 7R LTz,

A7 e T = EE, MO

BNEL< 72D A (1:2) 725 A0 (4:1)

W, Nz A/hT0HE
FUDPPH 7 & 1 MAH ERIEE DB
. RAEGRIEICE
(4:1) OARLKEMBKO 70y 7 =V v BNk bE
MZ/RL, 0.91mg/10 g ThH o7,

Ll bo®Emnn, BZEEFERE TR L& LRI
# D DPPH 7 L A /AR KGR KO T v o7 = Ui,
REEGRIETRE LR LKEMHROZRL X0 b
BVMEZ RS ZERNHLNTH D, £lo, BEFRIEL
FVRBE LK LRED T e v 7=V, K&ES

BHEIC & ) B L 72 LRI AT~ T, At

RTHI L AR L (R3),

#3 ALOQ; EZESREB IUORKQEERIEIC X 0 L7- KREA LaiHRIcE £hus DPPH 7 2B v
WEEME T 7= &

BEEERICKYRRELI-ELKE AREERICKYRARL-ALKE

B&FR DPPHZ U HILEEEME JOLF=C U8  DPPHSPALHEREENE TRUT=UUE
(¢ mol/10 g) (mg/10 g) (umol/10 g) (mg/10 g)

A0 117209 ¢ 026+ 001 f 117209 b 0.26 = 0.01 d
A5 213+ 03 059+ 001 e 97+ 04 b 048+ 001 ¢
A10 227+ 04 b 0.76 = 001 d 159+ 03 b 069+ 001 b
A20 276+ 03 ab 081001 ¢ 265+ 01 a 089+ 001 a
A30 331+02 a 093+ 001 b 264+ 01 a 0.88=+ 001 a
A40 353+ 03 a 102+ 001 a 295+ 02 a 091+ 001 a

TILIFANYDRILEERIEEELGL. BB GEREHEEEHY (p<0.05)ZRLTIVD,
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B 1 (A) 1T/ E REOREGEIG DR ZHE (A0
HIEGREIZ LY |
ELEARLREMHRO ey 7= 8L DPPH T
T WABETEPEOHBARR A R LT, & ORIZIE, M
¥ =0.98 E@EWIEDHMENRD bz, 2, KK

EEEETRIE LA L Rgiitign 7oy 7 =Y 0%

0:1) 25 A40 (4:1)) ZHWT,

& DPPH 7 ¥ B /WVIEEIEMEOMBBfRIZ, K1 (B) TR
Lz, RRJEBRIEICRE TS AR r =0.91 2R L,
W DRI = WIEDOF B TERD S LT, TiRE K
RIEEREOONTHIZEB O T H/NEORMEIEF LT
DPPH 7 2 /B BTGNS R T 5 2 EmEiiz, A+
G EED IS KRG ERIEICHAEN
TWHZEERLTND,

. BMOMBAEEIZ X > TiE, ML@ERIzEWT
T ANVRENVRIGBREE T, AT A HEBET

=

B =t

TlEdH 2703,

ALEOD; Bz

WHEEMEE a7 =2 BOMBEGR

X 1

(A) EEEZEICEYRELEELKE

40
= 35 b4 =
° y = 30.972x + 2.7257 g
3 =098 e
g 30 ' g
&) 2
#© 25

20
2 N
R 15 -E
8 -
o 10 II:?
& o
a 5 %

0

0.0 0.2 04 0.6 0.8 1.0 1.2
AL 7=UUE (mg/10 g)

2. KEIZEREDELGLNEEFTEZRERELTHAML

TEEEREHIHVEE LR LAXAEZEQDHEEM

INHEIDORY 7 = ) —WVIRE 22 TR L TR
A AV CEZEERIEIC X 0 8 U728 LRI KO
DPPH Z 7 1 W EIENEIR . /NEEIT ORIMEIKAF LT
WAL (4, 372bbH, K 30g W THEEAKD

FDIZTEIR CELZEERIEIT L 0 Bl L7278 LK TR

aes
Ju
-

(B)
40
35
30
25

20

35

INIEEZ

Do AT AT EBUEHOHLWE L LTHLR
TW%, A5 /AU, invitro FBRIZBW T, IEIERE
FHEEER EOFRILIEH OB 5 Z & o~T 187
B R AWE) T D A RIFTIE R &2 A
TLHIENRMEINTND UNES 1975 ; AH 2005) ,
AREBRIZIBNT, AT /A4 VU PHILIEEIC S LT
WA AREME D HEE SN7o DT, BEEFRIEIC LD G L
77 LA & RRUESRIC & 0 BGE L7278 LR
WD AT /A VB WE LT, TOMR, WIhb
T hE (B30 — 35 ug/g) RS 7oA BiRE
ERKEERIETHRIE L2 RE MR O W iz nwT
b, BERHIEOENIRD bR oloZ Ehh, K
EBRICBWTIE, AT /A YU RIZDPPH 7 VB Vil
TEYED EFITIZE A LT L T RN EHEZE LT,

-
[

BH7o

NN

EREB L ORGEERIEIC L 0 E6E LKA LamhtiilcE £5 DPPH 7 Vv

AREERECEVEELZELKE

y =29.253x - 0.0882
r=091

L]

0.2 04 0.6 0.8

TR 7=U 8 (mg/10g)

1.2

PO @ DPPH 7 ¥ 71 MAHEIEMEIT, 11.7 £ 0.9 umol/10 g
Tdh 7243, P30 D DPPH 7 ¥4 /LA EIHENL 32.1 & 0.6
umol/10 g Z#~mL, PODZEND 2. 75 Th o7, £,
B RAl A 7R L72 P150 O F 401 48.4 & 0.3 umol/10 g T,
POD A 1IETHY , FEIHEO/NGEIORY 7=/ —)L
TEFEITHRAF L C DPPH 7 ¥ T IEMEDM R LTz,
INHEIDORY 7 = ) = VIREDRIR D NAN AT



7% LKL OBERENER] |

R KT AW TEZESRIBIC IV -G LA LRE
ko7 a7 =V & DPPH 7 VA Wl EIGHED
FABIBIFR 2 2 1R U7z, AHBIREU S r =0.98 Z7R L,
EWIEOHBRED Hivle, Zhb ORI, /hEAMT
DTaLT =V U RIKIFEL T, ALKEODPPH 7
IAHEEFEEBER L TCNDZ EZR LTS,

RV Tz —VERINLIZREROBREMECE LT, W
KONOWENR® D, 7 v F—%1FD & EITKREMAY
T ) =AW ERINT 5 Z LIk 7y -0l
A3l S4v (POV _EF-0]) . & 507 = o
WINZ LD LosmusiE btz R L2 L aHmE LT
W5 (ENH1999), F7-R UimsicBsnT, RKREFE
HEHZRESEAR Y 7 =/ — Vi 2032 2 Ll &
V. BEROBAIMEIIREL R LIZEBREL TS, Zh
LORY 7 /) — VRN L D PREEO BRI,
PR X I ThHEXIVEREX I C LA%D
DWNEENLL LD R ThH o7, iz, BRITNTZR
I U727 80 DPPH 5 ¥ B A EIFEME, B 7= ) —)L
BEIONT w7 =V BEAKOENADL &L T
% (HTH 5 2016), #REKO DPPH 7 ¥ VAH ETEMEN 3.3
pmol/g THh-o7=73, AXOZNITHRHBEHEL T Th -
7oo Fio, RERORY 7 = 7 — VBT KO Z DK
LBMEEWVET, RO T 0L 7T =V BT FAAHEDE

=4

NOK 2. THEEWETH 72, Thbb, WNE»LEH
L7282 FCK D FI IS E A LA S g7 LB L T
Do

Flo, MNERREANTZIRML CTF—AR/EEZ B 272
S &L BEARFMAZL L, IWEPMET T2 2 EAHRES
TS (ZH6 2017), ZOJREE LT, ol
HEO L O L GHDORY) 7= ) —ABFL— 52
ERHNEBA LR EDINT BN HEER) 7= ) —)b
EBREET D LR BEAL IRV OIEABLER
fEDHZ &AL T\ (Sandra & 2012), 2D KD
WZARY 7 = — VORI, BRMICBWEEE MIET 5
GbbiE, B<RVWEELZREIHELH L 2 &I
BRI WERH D,

SENINTOFET (RY 72/ —L) ZIFRMLT, X
ZEGRIETALREEZMET 52 LIk, RKEAKLE
DOFSREVED LR ZF SN LR, R 7= /) — D%
INDIER SN LA BAE TR « KB AR
TiE, SESERMMEMZ T ETrgd b ZRatd 54
ERbHAHD,

Fo, AEAWZEZEGRIEL, SEIEREMICE
WOHSREMED T 52 AIRRIZ T2 TIETH D L L bz, &
Mo B S ESEILHIND FIETHLD
T, ABROERIEIRSND,

ALEQ,; NEEITZHWTEZESRIEIC L D EE Lo REA L

SHH#IZE £ DPPH 7 A MAHEEREE T r e 7 =D &

DPPHS U HIVEEE M ol =P
BRF (¢ mol/10 g) (mg/10 g)
PO 1.7+ 09 048+ 001 ¢
P30 321+ 06 d 078+ 001 b
P60 361+ 08 cd 079% 001 b
P90 420+ 03 bc 099+ 002 a
P120 474+ 02 ab 100+ 001 a
P150 484+ 03 a 101+ 001 a

TILIFAVEARILERIEREELGL. BRSGEEEEEEHY

(p<0.05)ZRLTLVD,
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X 2

INIEEZ

ALEQ ; NEFIE AW TEESRIAC L RS L 7o KRG L

HRIZE £405 DPPH 7 U HWEERIENEE 7' a o7 = EOFHR Rt

60

50

40

30

20

DPPHSUAILEZREM (1 mol/10 g)

0.0 0.2 0.4

0.6

y = 64.914x - 18.353
r=0.98

0.8 1.0 12

T 7= & (mg/10g)

3. MEIRDE LTICH T HHEEMED
TR SN TV DK LT OMEEICET 280k &2 m 2 A
T, WHICEROAR L EEZRESETREEL TS 2
FEFHDZK U5 D DPPH 7 7 1 WAH ETEME A 4347 L 72
SFEREIO 121 R LY 740 (JiEH ; v L)
AR TIERPICERLENRT g GFENTNT, &
1D DPPH 7 7 71 MAH ETEPEIT 34. 8 umol . & 9 1 DL T8
oA LE] (W ~ LY FX/NAR) T1EFIC
ALE 85 g NEHENTNT, &IKD DPPH 7 ¥ LTEE
TEMEIL 7.6 umol Th oo, R LY T X E ] i,

Ry @k, vaaE 7k, BKE (6R)., AR

Hx

A7y 19k KE (1260 © 5 FEOELENA-
TEY., F2 DA LEODPPH 7 ¥ 7 NV EIETEITEE
ICH 72> Tz, I b EV DPPH 7 ¥ 8 Vil R & R
L7=DEAFRA 7y (1.7 £ 1.9 umol/10g, HilR{b
TEPEDR) 60% 2 D 5), IRWTHRKRKE (.5 1.4
mol/10g) Th o7z, £ [BOOELE ] OEFFIZIT
HFro Ry (2UB), ba=y (28K, BKRT (5D,
AR (1440, Ko (19K) @5 FHADELTZB A
THEY, mbEWVDPPH 7 P A NEEFEEEZ R LIZOIX
LEPNIE)

ALK

(5.5 £ 0.4 umol/10 g. &K DHKI 60%), KW T
(3.8 £0.4umol/10 g) Thotz, -V R,

b3 3G LOKEZA LEO DPPH 7 ¥ 1 /WIE BTGP,
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WTNBRIERALU T Th o7, DX I, HLED
RIS L o THUBM LIS HRIZBEE IC e o TR Y . 148
WA TWBEELEOMEIZLENDOHD Z ED, I
BHEORBWELTEZRERD T v AHBRICL D Z LI
2%, ZOREWET DHIZDITIL,
TOPTHEEEDIERNG, AEITRGITER L2y, #
BEMEDIRWNNANWA R L E O LA s &
&Y, RLEERORROMBRENEZ FiIF D Z L 03, ME
i EAROMEZ BD 5 2 LIZORNR 5 b Th A

WIZASTNHZEL

90

#

Z ORI, Al GRS L E A S (KARMH
EN) ORGERIETH %k 31 4R R AT e8I Bl
FELL TR A WEEE T LN TEELL,
TR L ET,

S Xk

Brand-Williams W, Cuvelier ME, Berset C. 1995.
Use of a free radical method to evaluate

antioxidant activity. LWT-Food Science and
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TpaEh 54(5) @ 229-232

38

LT, I, /NMEEZ, 2019, RBIRRAL L2 BK
H RO R G A RN U 7RI OH IR LIEE & 2 Z
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bR OER. PAERBE ) NEY T — g
FRHERS

hED I, SREEL, BOARZIE]. 2010, WS GIRIEIC
LB L= L a s o ik, B AR SRR

B AL NS
18] T2 it

64(3) : 157-161

13(2) : 120-127

57(10) : 434-440

Frmfee, felaEr, E (RPW) &, IWAAE, X
MZEH. 2016. SHEFO 7 =/ — PR 7R 5 NS
PURBALTEE I FAETINEAD 8B . PR 2R K -
AR IR AR JERC S 48+ 163-169

TRy, VEEEH, NS, BAh R, b EaE 2.
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Abstract

The DPPH radical scavenging activity of steamed
soybeans, produced by vacuum impregnation of mixed
soybeans with different proportions of soybeans and Adzuki
beans with a certain amount of soaking solution, was higher
than that of steamed soybeans with only different parts of
atmospheric pressure impregnation. For example, the DPPH
radical scavenging activity of steamed soybeans made by
mixing soybeans (12 g) and Adzuki beans (48 g) and vacuum
impregnating them with 240 ml of soaking solution was
about 1.2 times higher than that of steamed soybeans made by
mixing them in the same proportion and impregnating them
under atmospheric pressure, and the procyanidin content was
also about 1.1 times higher. Furthermore, when comparing
different proportions of Adzuki beans in the mixture, it was
also found that the increase of the DPPH radical scavenging
activity of steamed soybeans was dependent on the proportion
of Adzuki beans in the mixture.

Increase of the DPPH radical scavenging activity of
steamed soybeans produced by vacuum impregnation with
the addition of Adzuki bean cooking water was dependent
on the amount of Adzuki bean cooking water added. Among
the experiments conducted in this study, the DPPH radical
scavenging activity of steamed soybeans produced by the

vacuum impregnation method using 120 ml of soaking
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solution with 30 g of soybeans and 150 mg of Adzuki bean
cooking water with polyphenol content showed the maximum
value (about 4.84 pmol Trolox eq./g). This value was about
4.1 times higher than that of steamed soybeans made by
atmospheric pressure impregnation without Adzuki bean

cooking water (control).

Keywords: Adzuki beans cooking water, processed

soybeans, polyphenols, procyanidin, functional properties
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Comparison of characteristics of milking work for beginners and experienced milkers at Obihiro University of

Agriculture and Veterinary Medicine using a lactocoder
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Abstract

At the Field Center of Animal Science and Agriculture
(FSC) of Obihiro University of Agriculture and Veterinary
Medicine, members of the university-approved circle
"Ushibu" play an important role in milking work. First-
grade students who wish to join the circle every year often
have little experience in milking. Therefore, there is a big
difference in milking experience between first graders and
seniors. Differences in milking experience can affect milking
operations and milk production. This study uses a lactocoder

to show the characteristics of milking operations in first
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and senior graders and to clarify the effect of differences in
milking experience on milking work. The experiment was
conducted from July to September 2016 at the milking parlor
at FSC of Obihiro University of Agriculture and Veterinary
Medicine. The members were divided into 10 senior students
and 12 first graders, and measurements were taken so that
the number of measurement data was the same for senior
students and first graders. At the time of milking, the cow’s
milk flow was measured by the lactocoders and the students
were visually observed and recorded. Data of a total of 108
cows measured correctly was used. The milking data obtained
was classified into 5 types of normal, bimodality, suspected
bimodality, liner slip, re-milking. The classification was made
from 4 point of view (the measured data by the lactocoder,
the milk flow curve obtained from the lactocoder, and the
record of behavioral observation). Non-normal milking
occurred in both senior and first graders, with normal milking
was predominant in seniors. Since there was no significant
difference in the average total milk yield (kg) between the
first graders and the senior students, it was clear that the first
graders were not different from the senior students in terms
of production volume. However, the time was significantly
longer in the first grade than in the senior grade (P <0.05)
when the pre-milking work was divided into four, and the
average time (seconds) for pre-dipping, pre-milking, nipple
cleansing, and unit attaching and compared between senior
and first grade students.

Keywords: lactocoder, milking technic, milking

operator, experience, comparison

47



Res. Bull. Obihiro Univ. 42 : 48 — 59 (2021)

T FHTEERA & WO (TR S T2 IS DR SRR DR oD EL ik

PERAA « SEIN AR
(ZAF 02021484 20 A, =PE:2021 47 H 23 H)
Comparison of heart rate of horses ridden by beginner rider or experienced rider
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Abstract

When enjoying horseback riding, it is important for
the rider to ride a horse according to rider’s skill level for
safety. Therefore, if there is an index that can objectively

show the rider’s technical level, it may be useful for reducing



PRI« SO IR
accidents during horseback riding. Therefore, in this study,
we investigated the relationship between the heart rate of the
horse and the skill level of the rider, and examined whether
the heart rate of the horse could be used as an index of the
skill level of the rider. From September to October 2016,
experiments were conducted at a ranch in Memuro. Mixed
breed pony (6 years old gelding) and Hokkaido native horse
(3 years old mare) were tested. There were a total of 6
riders, 3 beginner riders who have ridden horse about only
5 times and 3 experienced riders with more than 2 years of
riding experience. All riders rode on both horses. Two types
of experiments were conducted depending on the riding
experience of the rider. The heart rate of resting time as
baseline was measured for 5 minutes before the experiment.
There was a difference in heart rate between beginner and
experienced horses, so if selecting the horse, there will be
possibility to show the rider's skill level from the horse's heart
rate. It was also found that the rate of change in heart rate
during exercise relative to heart rate during resting time is
easier to distinguish the skill level of the rider than the heart
rate. As a future task, rider’s riding skills would be estimated
more accurate if we could collect data by conducting
experiments with more experienced horses around the age
of 20 and various varieties that are often used in equestrian

facilities, rather than the test horses used in this study.

Key words: Horseback riding, beginner rider,

experienced rider, heart rate, comparison
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Evaluation of stereotypic pacing of captive medium-sized carnivores indigenous to Japan
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T, EEH FIZBWTHRISITH R T TZEN OV TR
wAT o T, WAAREE - AN - SN - UEC AT
LU TH D (Sacki 2015 ; Uraguchi 2015) 7=, £
BFEHATTTEEZILET 256, SMNEEOHE LT
B2V, BARORGEDR B EBET DHERRN LW
D IR THIF O R Th 5, £ LT, WO HEFBH
BT 2 RIE. 5% A AREBMOBRET Y v F 2
v EFENET DR R W E 22D 2 L IS
nNd, AT, WREOIEEEFRE TH LT ¥ X
% Nyctereutes viverrinus albus (LU, # X%) BRI OF
3 Vulpes vulpes schrencki (LLTF, %Y%) %fH%2
ML Uiz, &x OFERATICONT, (1) HEEEZFH
LA —rafigd 528, BRW Q) ToF—r
DOZEHEADOHE WA LNICT D &2 AT, b
DOFERZE BAEMEKRCHRE SN T8 7T —% (LHbH
1980 ; /INEF 2016 ; 4H 5 1988) & bhlg L, W RIATTH

BT CRI=T BN SV CRR L 720
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AEME & UCAELRM

FHA AL E LT OB OO A EMWE OIS & L
7o (KD, IUEAEIZITH XF &3V 2 ORRIGA R L
T, MfEE HRMS A& URAY CHE ST
W2,

& XX IAER 1 B L ShER b BB ST, BT
% (32,0, ®2) 3EGICHEN ST HNTEY,
—ITIZ & DALE Y AT L OMBEEITERT D Z

EMTE D, D> TLEMDERGIIINE L AR OH
DREINTEY, TNENHFHOTHICENLD Z &2
TE, EBI/PRBIZIFZA =T RoNnTERY, Lo
HZENTED (K2a), A2 THMORREIZIZ/
RBEFENPHRBEINTEY , NROEE - D - THEICIE
fEdvs Z &2, - BB EmTE s (M 2b),
X R IR 1 B ST e, ERES (59 40. 5 nf)
[ EGN=ES N HIFER
INBEOEER - IR - TEICIZRNL D Z &3, F72 Bl
B ZENTED (M3),

Ay — MERRESNLTND,

1. BIKHRB OO SEE O E D 5L
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HEERENLKFTHT TE BAETIZBNT, #XF
2007), ¥ 3 (BFH 1994) & HIZ/TH)
BB ET 2 2 EAWMESNTE Y, BRSATICH
DRSNS FTREMEN IR S D, £ 2T AL
2T DA L, e (2020 42 8 H 20 HIs LT 25
~31H), ¥I¥ (FFE9H 128~ 18 H), TEk ([F4F
I0H3HA~9H) &L7,

(Saeki et al.

FAERR

ZRAXIE DA BFEA A, {KE6.8ke) 1 HHAMELE
G Lz, HA & TSN TN D 5 HOLERIZAE
BN INEECH - 72 2 L BIHERZR SR LT,
YT dbsb (1A AL KE 4.9 ke) ZEIERS
L LTz,

BEA®

FlRAE

(2014) &=Z&E(Z, FEMMENC L H
TR ZAT > 72, EEDBHEL TWD 9:00 ~ 16:30
FTOM, 50T LDAFYy YT Y TR RS
NIATEH R AT LT, ¥ XFILEM, Y R 3ER
L EAMD LS ICHRE LT A4S A (SONY HDR-

Breton et al.

CX680) DM THEI LIz, ¥ XF TlL9:45 225 10:30
DM, FWEATHRRL B, ZALSORFRHIIRE D L <
R TWe, FYRTIE—ADIZE AL LR Z RN
Tl T LTV 7228, 9:00 225 9:30 DR KON 15:30 A
5 16:00 DOFICEEBRIERRITE A R bl Zh b off
FATHESN T, AR T B AR 2 50E Lz,

RAE

FRAEME R OA A, HiE L7z 7 HE . [EAB
P TV T RV BIEERT o, BLEREEILBRE
52 (8—9 H1F9:00 ~ 11:00, 10 A 1% 9:30 ~
11:30) & PARERAT 2 B (8 — 9 H I 14:30 ~ 16:30, 10
A% 14:00 ~ 16:00) & L7z, # XFIXHME CHIEL,

BT DERF DR RONTZHE TR HO I A F (Panasonic
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DMC-GF5) T L7-e ¥V RIIRBELI-ETT I AT
TiTEh & ek LT,

HRatfRAT

A RAF LRV RENEUTBWT, FH 7 B OV
B AT HEEZ Kruskal-Wallis BiEs £ OY Steel -Dwass
e AW TAM TR LT,
FHEATIZIEIHRERE Y 7 PR (ver.

Core Team 2018) % FHv 7=,

EOKYEL % & L, R

3.5.1) (R Development

wm B

X F

ERSTOEH

BERORER, AN D RERGN & REFHEI 0 ICA S i) 5
ERBITHRONTZ, W OO E T v 7 MTHLT
FTOHEANRH Y . BT CH o2, BHSh
T aET AL L, STHEEAHEE L2 (K 4a), W
THAOREEZ 2 ALl ke U TRMT L2886 & W R
1TEEFR L, ShEROAFIEIC KL 0 W R T ORI ES Tl
Do oTeid, ZOHBITEM Liza, ikt L7zFRE
BT L B LT, BTORPITENT, Bind - D -
EREE - BEOERICE 2 - WRATRESMNCH D An—TF
ERDE VS TATEIN R NN, 2 b OGAILHEIF
AT T LTz & B 7e LTz,

ERISITIER

2l HMOMERD > H 9 B CHFHRTABIZ S
iz (1. HPNRERSITIERIRAE 10.8 m, &k
2,882.6 m7Z o7 (B A|EE L T ARVEFEASH -
7ofzsh, 8 A 25 H& 26 HO—HBIZHOWTITHBIZE D
HEEMAE ENTND), A fEORE R AT HEEE D L)
I$41L.2m (SD *167.9) 72572, 8 HTIX7 HE DM
THDS B 5 A CHESITABIE S, 7R AT
13955 10. 8 m, #xf% 2,882.6 m7Z~7-, 7 HEIOH [
FTHREE D213 705.3m (SD + 376.4) 7257, 9 HT
X7 ABORER D S B 1 HORFRBITHEIZE SN,
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B A THEREE 455. 0 m 72572, 10 H T 7 AR OF4
AD5 S 3 A CTHRASTABIZE S, FRA TR
AL 13.0m, %5 1,872.9 miZ o7, 7 HREIOHRHAT
FEBED T 463. 2m (SD =+ 280.2) 75 -o7-,

8 H. 9 H. 10 H DR RBATIEBEC A BT b

2o 7- (Kruskal-Wallis #E. P > 0.05),

FUk
BRST OB

BEORRE, BEOETT (AFB LA 1) 21k
B2 2@ OEFRATAR LN ([4b), 1 EED
BEEASHI S (B % 2.2n B L 0N2. 6m) . BIRAATUATY
Z ORI AT DT RRONEZ LD, LT
M BN A A B AT & E R L, BT
B LTV BARRAMRD LY e, HRETA
SR

wRISITIRR
2l HREOHEAEHR D9 H 16 B THEIHRTHBIZR S

4. BIEKERD B

ai ZXF GRERANHRA TR 2R d)
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e (R 1D, — A ORE FATIRBERME 26.0 m,
H fi #8517 BREE O 21
614.4m (SD =+ 184.1) 7257z, 8 A TIL T HREOFA
B9 H 3 B CHEATABIE SV, F R TIEEX

K260 m, JR 252.4 m7Z o7z, 7 HREIOHEFESTHE

53,244.9 m7Z - 7=,

BiED ST 48. 4m (SD +32.5) 72 o7-, 9 ATIXTH
MOFE HT_XTOHIZBWTHERBITHELE S,

FIRATIEEEIL R 417. 0 m. I E 2,639.3 m7- 57, 7

Al

(i}

A [ % [F AT FEEE 0O 41X 1, 355. 2m (SD =+ 312.4)
Eolz, 10 AT 7 HOFAR D S 6 5 A THFEA
ITMBER S AU, H R TERBIE 3R 39. 2 m fiek= 3, 244. 9
m72 o7, 7 HEOFRATTHREED Y113 643.9m (SD
+404.7) 7207,

8 H. 9 H. 10 HOERIATIHBHICAEEN A b
(Kruskal-Wallis 7, P < 0.05), 9 HiZ 8 HITk~F
A H R TN B > 7248 (Steel-Dwass M, P <
0.05), 9 H& 10 A, 8 H& 10 HOMIITAEAEITH S

e -7- (Steel-Dwass fE. P > 0.05),

LN H RS TREOET L.

b: ¥V Rk XL OF GO ITHORKENN
& 2 W R TR AR ).
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# 1. =Y EXXBILOFH XY RTEHIISNZ 1 B OERATHRRHE
distance (m)
month day racoon dog red fox

August 25 116.8 26.0

26 612.6 -

27 10.8 60.7

28 1,314.4 -

29 - -

30 - -

31 2,882.6 252.4

September 12 455.0 716.5

13 - 417.0

14 - 971.3

15 - 2,639.3

16 - 2,046.8

17 - 2,128.6

18 - 566.6

October 3 - -

4 1,872.9 39.2

5 - 3,244.9

6 - 488.8

7 13.0 -

8 1,356.4 908.1

9 - 469.8

Mean 959.4 998.4
z = V. FEIARIS U T, RIRSSRER &2 ORIFI A

ZRXFNTBUNT, REEDLET & AR 5 F RA T8
BIl, =V ZXFOHETHLBAERS RZXF N
viverrinus viverrinus (23T, #iTERR ORI I T D
H A 1 IR 72 0 O BRI 14. 36m (s A ) |
48.64m (FlinA A) THDHZ ENWEEINTWD (hiE
2016), AHFSE CRIZE & 7w R T BRI 4 e ©
AL 2m E TR K VD NICED o, WIRIBRTLL
HOBITH DN TREND 720, BAEKR & i L
THTHEERR W EWZ D259, 4 X3 HRIETH

LT WA ERET D (1L 5 2006), B9 N ClET
EAFIE 0 IR U CREORIR &7 5 7 OB TRRBEA M OY
RO, E P OIS T AR S5 15 A Z L
<L ARITHE R HRAMT AT s iz, BAEE
& HH U THMTIHRREDN R 2o 7o Dy LinZzuy,
WRISITHBENZIZA L oERALN -T2, B
DR R E X F TIIRINATEIE ALY (Saeki et
al. 2007), VEEHEHEEINT S (RS 2008) 7o & 1T
BOFHEICET 2HEN D D, AT T FHA
Lz, BREECREE RN (LT 523, fE T\ T
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INONRKRELSEDLD Z LT LA LR, ITBIZ L
SHTHIETDHEN 27Ot L, 9 A
EERBITMEE L ER BN > T2, 9 FIXBIERA 7
Hri4 HAAKRT, $£7-, M adkzim L CREmH
WITFEFEBATRRSRENTWRNT &b, RIEIC K

WETH LD LIV,

FYRITBNT, HEDOHHTEIEE T 2 W R T8
LN, BEOHETIE, BEFZFYRITBTH—
H OBEIEEEDS 2, 057 ~ 4,630 mEL b (425 1988) T
bpHrZ L, Fio, B CTH HBHAR Y KXY X Vulpes
vulpes japonica \Z3F % — H OB EhERHED 879 ~ 5, 790
mTHY, BHPORTIH135~979m (GLHH 1980) T
b ENRWEESN TN D, AW THIEE SN H RS
ATHEMEI ) 614. A m & FPA(EAR & L CRIRE CTh -
Too WIS TUNDOBITE L TWDH I EEEZTH, H
O TIEHE AR L R 2 L S 25725 9,

9 A O FBATIBEL 8 AIZHA_NERBICR 2723,
ZNLSNDO AICHE TR D272, 9 A~ 10 AiZFY
FOMIL « SFEINAE T2 (FE 1994), FVYEkT
KNS e L, E7o, sEER RS 5 2
EDVURIR STV D (Uraguchi 2015), = LT, A AD
TBWAALY bET HEIAAFRVY (Trewhella et al.
1988), Z DELEM 2B MEREUR & 720 | ARST - 53 HOH
DOBARNCH Y 32 9 HIZBWT, —@ kI iEBh )
ZT=OE Ly, L L s, wEfTEiE—oo
BAEHEME O 2 Z R &35 b DO TIRRVWEEZEZ 5T
$Y (Rushen et al. 1993 ; Morgan et al. 2007), #¥k
DER DB LTRSS RIS ETE 220, 2
HUZOWTIIAHOMTERETH A .,

ABFIEORER, WIRISITHRREC SOV T, MERME TR~
IRE A PRI D & X % L WRMEIN 23R < 1 X I E AR
FREJIZHIRE T 2 %Y 1 & ORI TR DM AR H i
Too A XFITBWTIE AT TOHREATEIN, FioFd
RITHBW I AE T ComE OB TEIAR, ThZhi
FAATICE E b > T DO L,
O, AR TIE LB D2, KEWRE 1 ERD I L3
TR0 T2 2 &S TR EOELRIINEETH

LR
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5, Atk MOBWE TREROBIZE 21T T 7
AR L, E7o, AR TIIRGR L LR To4FDD
WIENZ AT TORIRe, B4 T CILEM & 0 ig8EN L
WEENDEFICTEBWTHEIRZITI ZLIZL-> T, il
A MERIZET 2 FRAATORED &0 Ui 5 TH
59,

#

AWREAT O IZHT= 0 . BOOSEWEOIRE OBk
FCREBMEE 2D F LTz, DRV BILH L LT ET,
Z LT, IR PER U A B B A TR R O LA
2. WA eSS, AR ORI LI 2
WD DEGHBLEd, £, WIRSEER LAY
ROFLEDERTTITZ < OZERE, WHZTHE &
L7z 2 & 2R < L B £
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Evaluation of stereotypic pacing
of captive medium-sized carnivores

indigenous to Japan

Captive animals often demonstrate abnormal stereotypic
behaviors. Stereotypic pacing (a repetitive walking that
serves no clear purpose) is one of these behaviors. This
behavior is frequently observed in carnivores. To reduce this
behavior, environmental enrichments have been performed in
z00s. Stereotypic pacing may reduce stress in captive animal,
however, is not well understood yet. In the present study,
we investigated the characteristics of stereotypic pacing
(walking distance) of two captive medium-sized carnivores
indigenous to Japan: racoon dog (Nyctereutes viverrinus) and
red fox (Vulpes vulpes). As both species generally change
their home range size from late summer to autumn in the

wild, we hypothesized that their stereotypic pacing may

68

also differ between summer and autumn. We conducted this
experiment for seven days of each month from August to
October 2020 at the Obihiro Zoo, Obihiro, Japan. Raccoon
dog showed stereotypic pacing in nine days. The mean of
daily walking distances was 411.2 m (SD +167.9), which
was longer than that reported in a wild individual previously.
We did not find a significant difference between the different
months (Kruskal-Wallis test, P > 0.05). Omnivorous raccoon
dog usually forages for food resources such as plants and
insects in the wild. However, in captivity, without foraging
behavior, the walking (stereotypic pacing) distance may be
longer, since there is no stimulation to stop walking. Red fox
showed stereotypic pacing in 15 days; mean of daily walking
distances was 614.4 m (SD +184.1). The walking distance in
September was significantly longer than that in August (Steel-
Dwass test, P < 0.01). In autumn, young red foxes usually
disperse, as might some old individuals. This behavioral
characteristic may be reflected in the increase in walking

distance in September.
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b A R X I Apodemus argenteus \Z 33T 5 e B & PR IERR T E) O iR B

MR - JgHEE N - FRHBESR
(52ff - 2021 424 3 30 A, =P : 202147 H 23 H)
Analysis of the behavior of carrying nest materials in the small Japanese field mouse

Ayumu teruuchi, Hayato KIKUCHI, Tatsuo OSHIDA

=

FMPEDO X X IFHOHITIT, ERER CESORM) ZRNICIAT 2 EIFEET 5, Ok
7o CEPGER 1L, EFBIOEIEICBWTRPERWEERITE T DL B DL, HEE
BET 52 L3 L <. FOFEBIZOV TSR BRI TV RV, —E RO AR )
NHZEICE ST, RN ORUNRBRE TR L L, Eil offtE - &, B I OS5 H
S Lo Ti, DAY (BEESMAEDS) (82 5.2, FRBREOWZE~LTRN 2 Ak
MENRBEZOEND, LOLREDL, 2O XKD RIGRARIET 5 72DI21%, il SN 2WEOEERM
RN AR AR TH O, ZORERENET D Z ENRMOFR-M L 725, & T TRIFIETIX, IR
Pt X IO BAERITENC OV T, B = X & AL & LCERMICTHETS 2 &, 2L
TERITEIORMEAOLNCTHZ 2 BMNE L, 2070, BHIRICHEM A URIES T
RN HE LTHMT % B AR X3 Apodemus argenteus % WFZExt S RO, ALHEE OH AT O
MRIZIBNT, B KO E BIBIEHRE 7 A 7 & AW TEBlE 247 o 72,

HERE D AT OT =200, AFEOMAFa X &S 2 LR, ANICET 2 IE MR
FICEE =7 B b, EFEEH -7 DI TV I EMBE sz, 2 LT, AEOR
PATERATENL 7 AICER LTl Y | EiTE S HEICBE SN ((ERORN S o72) BT
IXEBGER R STz, 16> T, B OERIIZIOER LBET LD THD Z LRSS,
DR L BRIk E OBUREZIT L, EIRICHN D 2 R FOENEZDORERICONTIZSHD
BURROETRETH S 9,

I PNE S S LYk ST e
Laboratory of Wildlife Biology, Obihiro University of Agriculture and Veterinary Medicine
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1

BAEEY O E BRETR GEM) OEMEZ1T 5 f
BDIFET 5, Bz 1E, 3 —nv v 38— 3— Castor fiber
W, BOEILB 2 2B L. 2 s 2R RS LTI
HIZ A LERD B 245595 (Pinto et al. 2009), &L
TZORDEFEIZE > TJIEREEZ RE S WET D
WD D2 ENHEINTND (Rosell et al. 2005),
*7-. = FF W Pteromys volans orii 1%, ¥~ 7 R
7 Vitis coignetiae D FZ % H &, BRI~ L FEONUA A
THM L LTRSS W1 1999), &4 w L%
Y’ Petaurista leucogenys \Z 3> T &, A % Cryptomeria
Japonica DRFF Z 8/ THEAM & LTHIIT 5 2 & B3
ENTVD (ZRED 1983), ZD X D12, BpABMIZIT,
HREOLEDIC—EOERER T 2WE &KL )
SHD, BWTENTH D o T EDEREZ TE WIS
b EFERT S (Zhud 1 LERESND) FE
ROHID, BE—"—OFRICKHFE I e icE L, —
TE R DORAEALTED 8 2570 D & D 5T~ LT 5
ZlIZE o T, MU ITMEICA L, 2 LT, il
W OFEHR - §, B KL ONEIZAIL DB L > TiE, fillfE
DA (B BFERLMAENS) ([T E 52 JEHERED
WENEBENRDFRRENEZ OGNLD, LLRnL, 2
D L9 ARG EREET 5 7200121, i S WEOE
BHZ2FEA R R THY . ZOWERENEST D Z LM
WOME L 722,

FNERR WS MBI O T, XA IFHICE
T OEAERA B SN TV D (FED 1996), /NETIE
HDHHOD, EBBNRL AR I L D EHE O F
ERIE, AN OWEBRIM L 1OREL 52 TW5D
Z LR S AL, B AT D R S S KO
B, TOMBEESEEML 2 L2k o T, ek, Whlis
B HOME & L ToRFIzmHE B 5ab6
2007 ; Dimitri et al. 2017) ATV ox X IHHIZD
WC, ERBRICBT DMtk a R 2 L3RS
b L, & 2 TABIZE T, StktEr X IEOE
TOERR B DT B2 BT 5 2 &0 £ LT
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ZTOEM= A M E L UTERERICHHMES 5 Z &
ZHI LT D,

o

SEROE

AARDHEMICAEET 2EAFE X R X I dpodemus
argenteus |TEHHIISCHHAZFIA L GBS 2008 5 45
KD 2014), B EETH D Z LML TV B, R
CAEET B BHRICHA (EICH3E) 2 ONAT e A %
(AR D 2020) 1, AEFFROERITITHALT O
XL Th D, HEFEOWEANE LI OH IS Uk
MEDBENB VI TH D53, AKFH A TIEZR < B
B o R G ~OBBN Z O EEZTREL T 5, o
T, AWFFETIIATE e SR & L TERIR L,

2N

AEMS & URAELAM

ACHEE IR TH O 72 ) I AL B D ARIC 2 D OFiA
X ABLOB) ZxELE (K1), #HAEX AL, Ao
42°87, HR 143716 (A& L, B H3 2 ARAMS I, il
HENFT =~ Picea glehnii, Fa 7t =23
Pinus koraiensis 33 Z N1 =7 ¥ Acer spp. ¥ Th 5, T
JEZIEZ Y Y5 Sasa spp. WEET D, AR BIL, bk
42°86, L 143716 (T L, 5T 2 ARSI~
/% Alnus japonica, 5 % Fraxinus mandshurica, 7~
)V =V Ulmus davidiana %271 >V Quercus dentata "5 D%
BEIRFRI T D,

BB CTH D 20204F 5 H~ 11 H &AM & Lz,
ZOHMITIE, R ETICALRE THRE STV D B A
IR ORMERIIH (ER 2017) BNEEN TN D,



b ARAI ORISR TE)

X 1.

A (GBI T OSERNMEOM) I LOFHARK (A, B).

REHE
REORELLVHE

BRIZHOWTIE, B D (2008) #ZF(C, @S
24cm, g 15cm, BT & 20em & L, AL 4em X 4em O
b O &Y LTz, PEIOMRIL A BIEE S5 72 D BUA O KAl
XBABAS FTHE 7T & L7z, Z O HA & 2020 45 4 A 22
AIZHHAEX AL LOBIZZRZH 20832 (217 X 1051) |
RFERC T A3E O TR T iR U CRARER E AR DR
BEiL, 33X 5m— 16m & L72), HAICIENo. 1 —40 F
TOEGFEMTT=, 7ok, AFEHIZ TR Lo Y%
£ > H Pteromys volans orii BNEBE L TR Y, FLITHSE
(BB 2014) Tk, B ARXINLEFISGIT 2K D 54
ERET DI TR AR HEOFIH LAV L5
Ko S OEF AT 2EM 0 6 5 LR ST
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D=8, ARWFLETITHFED BRI 1. 0m OF ZIZH
Bl

6O
il

e

B A B A MR IR 1 IR L L, AT
RET LR ED DT, AHPICEBONE B L,
EARRIOEK () SLHEEOF AR OAHE,
UWNIEIR DS 2 R LT,

BEBEIREZN A TORERVT—42 DOELR
ARHFFETIE, B BB E
LTL-Acorn) Z MW\ T, b AR X I OB EWATE % 50
B Lic. BBV A 713, B EMSBITHETH DY

~ 2 Glirulus japonicus (%2 5 2015) %074 1 A4

#7 A (Ltl-Acorn6310W,

W ¥ Petaurista leucogenys (f8H & 2017) OFTEYFRIHF
HTINETITHNLNTEY , AR ERATEIC



HRPR -

KL THRAFRETH D LR EN D, ekl 1 &)
W47 0 15 ICREL, A ¥ — VLT HBRE D
T OMERE BB DO 0 £213 10 & Lz, HEOBEIEIC
WTE ARR I OFAEBAGRD bz 16 fOFFE O
WCHEMRE I A T 2% 1 G%E Lz, 28, FAE
WIHER SNT= A —E Tl e, 7 A T ORE
MiZf o7 (F1), BEENEHRE S A 713, REIH
LI BERDMHEIC HAUE Z v & FIIH LTk ]
LTERIARD WG A, Bia St CCZiUCiEE Lz, B
MBI AT ETORHMEICHOWTIE, 6 —8 A PEHOH
T A OIS THE A
CL o Telad, 8 A FAILARENBITA AT OB Y A3
BN 3/ N o o N i EW LT, &RiE
L7eH AZIZonWTiE, BIZ1FOEETy T Y —%

AP/

BIEAY 1.0~ 1.5m & L7228,

#13.0 ~ 4. 0m I

AL, HERRD LNIGE, BN AL
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# 1. HEMRED A 712 X 28153

ID number Survey period

of nest box
8 Aug. 22—Nov. 26
11 Jul. 22—Nov. 26
17 Jul. 9—Nov. 26
21 Jul. 3-Sept. 1
22 Jul. 3—Nov. 26
23 Jul. 3—Nov. 26
24 Aug. 8-Nov. 26
27 Aug. 8-Nov. 26
28 Aug. 8-Nov. 26
30 Jun. 3—Nov. 26
31 Jun. 12—Nov. 26
35 Jul. 3-Sept. 1
36 Jun. 20—Nov. 26
38 Jul. 18-Oct. 20
39 Aug. 23—-Nov. 26
40 Aug. 23—Nov. 26
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ESHUK SN Ll SHEPR

T—42 DBER U
HEVEN R 7 A T 2 A THLNZRET — 4 H
b, fRE HIF - BRI - R S E R A RTeR LT,
BT, /BOENTZBET — X DN, b AR I ORERN
s TWD b DE R L,
(2, WER - B - B~ IR i (B B s
IR B D) ARRER Lic, AT CRIEERIC XA
ZRFED -0, AN SN2 CTORM 2 5k
WCCTHRERESE, TORERSIOE 1KLY OHE
EEFREANCGGHIIL., £ LT, BRI Lot
# () ZUTOXERHNTHEB L,
J= 0, +M /1000 X 6 X D X X

R S T BT R AR IR O &

EPROFERIZONT, B D

Nyt 1[EIH7ZV I
(2)

M: B AR XIOHEE (KH) (g)

G: FIIIEE (m/s”)

DO RS B E COMERE (m)

DBl S BRI ([E)

<

>

#w B
RESh-2ERK

15 5 7= Bhim oo B AR BN TE DO PIER I,
FEIFF, B AR

FefRiEEL 1, 793
X919 [F, =V EELH3B6E, =Y
A Sciurus vulgaris orientis 333 8], = U E V2 [H, x
'L Cervus nippon yesoensis 30 [A], E¥H 106 [A], ASHH

ATEITHH- T,

BRINEZEARXIDTE

b AR I OBEMAITEIDBILE S 7B (K 2) 1%
16 fH DA,
Too BB EHRE S 4072 BT
LU 38 DB TESHE DOERITEI MBI S (R 2),
L 727,
—FRITE T D D Tl 72 <, No. 27 Tl 20:00, ¥ Xk
L B AL, A
7 {8 D B

78 (No. 21, 22, 24, 27, 28, 30, 38) Td -
WZ7THATHY., No. 278

No. 27 35 JL U8 38 D EASH T D\ TIsEHL IR 4 ffe 32

' No. 38 CIL 0:00 ([ZHEFITE D B — 7 2358

I X 0 IRE R R N R > T (1M3),



b AR A OB ERATE)

DWW, 418 (No.22, 24, 27, 38) IZBWVWTEARZID
I ERS ST,

B TE 21T 9 & A Rx X I OE T, A (1969,
1970) ZBHIT17.0 g LEWD, £z, 1[EY72 0 IR
WA~EONATR B OB BIZ OV TIE, H BB o A
FIZL o T b S BEENIZ 1 KT > (REEIRAET 1.2
g, [X2) &L, BAENICHEM A AL FE R 72,
Z OB, EANEEIE 9.8 m/s”, MBS L EE TOR
EHHEZ 1.0m & Uiz, £72, # LoD ORMERT —

ZIZHOWTI, EfEZRIEHEOFHIA R AIRE Tdh - 72729,
EFO R 2O Wz (M 26 OEREDY 112 [BH
EINlolkt L, g E2 s oERIT, b3 2ETH
D BNTHIER RN EHEL72), &% OB TB
SZANHARNO MHER 2B HEFEOFEMHIL 0. 18
—4.10] THH (FK2), RERERELNTZ, £LT,
FRZ 7 AIZBW T, No. 27 38 KUY 38 DA TRV VA 7
L= (FF2).

2. WIERTEWT 5 A XX (dpodemus argenteus) .
RKEWKANTIE AR R IiEE, NIWRENLER STV AL EEEEZ K L2 RT.

2. HEORMERITEIOREE, BLOAMMCEL SRR T 21E%E () Dk

Frequency photographed by camera-trap / the number of working days

(*Mean of daily work with standard deviation)

ID No. of
nest box Jun. Jul. Aug. Sept. Oct. Total
21 0 1M1 0 0 0 17
(0) (0.18) (0) (0) (0) (0.18)
22 0 11/3 211 0 2/2 15/6
(0) (0.65 £ 0.30) (0.36) (0) (0.18) (0.45 £ 0.30)
24 0 0 1 0 0 1
(0) (0) (0.18) (0) (0) (0.18)
27 0 53/5 0 2/1 0 55/6
(0) (1.89  1.74) (0) (0.36) (0) (1.63 £ 1.69)
28 0 0 6/2 0 0 6
(0) (0) (0.54) (0) (0) (0.54)
30 0 1 0 0 0 1
(0) (0.18) (0) (0) (0) (0.18)
38 0 46/2 0 0 0 46/2

) (4.10) (0)

(0) (0) (4.10)

*HENBRSNEBICRELTEOTHES S VREREEFEH L. L, RERHEM~2005E, £FHICETHHE

FEFEHEDOHEFTL L.
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3. No. 27 & 38 DIHFHIZIBWT B AR XX (Adpodemus argenteus) DHITEWATEN B S IFRIH. 1R Z &
WA L TR AR 72, BaD/A—13No. 27, [AEGD/N—INo. 38 DF —Z 2% xRk, $£7-, *IFMTHNR
BN ol L ERET.

30 —
>
S
T 20 [
S
O
o
[
L
10 —
I* * I* *H I *
03‘8) Q'(g) '\'Q'? (\’/‘{? 05"? Q"g) 'f'g)
J‘ év Q’ Q’ Q’ j’ <f
S S S S S S S
N ® v 0l W W S
Time
Ez = VETHLEEZHNTND (B2, A 2006), #f

LEIOBEFERN D, B AR R I ORMERIL, 7 A
WZHEPHNATOND Z EB BN RoT, LT, B
MTEMABIZ SN B O N, UL ECEIED R X
N2 &t BM ORI SRS & BRT5 2 &
DRE STz, 51T, SEOWFFE TR - 7L
DOWNWTH, BIANHERINTZ 2 HOHEE No. 27 BL W
38) TITMEVWMELFE D biv, AFNBIHOT2DIZ L0 £t
HEAEKIETND I ERE N, AT S
b ARRIOBFEMENIX, 4 A 10 A (FRZ 11 A)
THDHIEPHEINTND (BlxIE, Nakata et al.
2015), MMZ T Sekijima (2001) (&, ASFE 23 B58 M1 B
W N o E~E A v TF /DL L Z LT,
ZHTR LRAFIHT 20136 A0D 9 A TOMMT
HDHERNTND, fE>T, 7 AT LBEIEOBA I
YL, ARENBERH 2 CRM A2 EPRICE X2 L&
AHTENTE D, —MIT, EHBEOBEMFT, KED
FEIE LR O REIRETAEEN L 720, BT X ARIEN
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DX & U A Sciurus vulgaris TliE, BHEC - KRz - Kt
EEEMNTHEZEY (F121F, Gurnell 1987), £ 0
WEBRE IR L0 b E < RIEND 2 ERbBILTN D
Pulliainen (1973), F£7z. ¥ ¥ U X DEIH X AR HIT
DI=DITIED BT, WEBICTE B 2\ RS O B 23
WHN D (Gurnell 1987), B AFAIICBWVWTH, %
S OBFEZREME LTUNET S Z &Ik T, BHNOK
BAARLT v g VOIROM ERHIRSND Z LD,
AFED A AERIE, BEEE R S D720 EOE
MELEDTHOHEL., BFEMETL20THA D,
b BB A OGEM AN HERR S AUT2BAE No. 27, 38 1T
BT, B H A A BIE LR, &4 OB
T20:00 & 0:00 EHICHEM DO —7 BNV ARITLT
Lb —EDN—ATHFEEFT D DIT TiERd, £z,
BRI & o THRRF#IN 2 2 2 L AVR STz, B D
2 A MIE AR R E>TRERLDOTHY | 1L
FERDONRT VARRETHD O Lt £z,
B ORBERE 2 812 X 0 IR OMIKZENET 20



b AR A OB ERATE)

MH LRV, T SHIZOWTIEA O BRI EF AR
BMThH 5,

FAEOMRTIE, B AR IPNEMZ/ LD b
b HERET 2BMNRBR ST, B AT, B’
FEAFIE O L CUNEE PTRE 22 Ak 2 72 BT DRREEA BibT & L
THHAT 2 eRmbn TS (LR 2005), LaL72
BB, AEOWFFRCIEREIR ST, B EorboR
MPEATE BT E A ERBD Lo Tz, ZHE (2005)
DOIATHFIETIE, HBF%E 15— 2.5m OFE SICHE LT
WD, AWFEIZRT S BARERIT L mTH Y, K
VM T o7z, BRI EATES TIERWVE AR X3
IZE 5T, HEAHK 1 On DO S ICHRE S HEMIC
Bb 2T 5 72 I3t EOEPREFIH T 5 53 gh=R
B CTHo7zDd Ly, BAHORE RO &KL Mk
T O IR ORI FAPE & OBIRIZ DN T b A5 H OMREHE
BTHA D,

SEIOWIEN D, B OERICET 5 b A XX DA
FERIG D Z ENFAHRETH o7z, A TIIRF Ok
B A L Om TRe— L7223, 89 & SRR IE S B4
THEE SN BT L CHARIFIEIC X o T4 RURS
HZENFTRETH D, Thbb, (HH L) $ifif & fne
& LUTRIT AR, 5270 2 R0 CINAE S au7z Bupf o0 Tl
A MR D ENHKRD LR END, DR
IR & OBMREIL U, ERIZADND 2 R hDiE
VN & EDFERICHOWTIEA 1 O BLRE FHRRE T dh A

94
Bt

AW EAT I HT=D | BHIWTIREZIGY £ LW
B BRI SR S OBz . AR ez R
BRI E O LI EL, A/ ERE AT FEE D/
WA D X VLR U B ES, £72, H EER
2R T &3 2 B EEW FIFTEE D EERICIEZ < D3R
BLOBEZESE L, ZO%HEMH CRIEHB L
LFET,
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FHBER
Analysis of the behavior of carrying

nest materials in the small Japanese

field mouse

Some species of forestry murids carry the nesting
materials such as leaves and bark into their nests. Although
this behavior seems to be important for their survival and
reproduction, it has not been studied in detail, as it is difficult
to observe these animals in the wild. The movement of plant
materials to other places by several mice may results in a
change in the forest micro-environments. In addition, other
organisms such as insects and bacteria would be affected by
the transfer of plant materials carried by mice. To test these
hypotheses, it is essential to first quantitatively evaluate
the behavior carrying nest materials, and, second, grasp the
characteristics of carrying behavior. In the present study,
we attempted to evaluate the cost of the carrying behavior
of wild mouse as a ‘work’ in physics. Also, we aimed to
understand the biological characteristics associated with
carrying behavior. We used nest boxes and automatic video
cameras to observe small Japanese field mice (Apodemus
argenteus) in the forests of Obihiro, Hokkaido, Japan, as they
carried nest materials into their nests situated in tree cavities.
We successfully evaluated the cost of carrying nest materials
as work. During the day, the mice did not work constantly,
and each individual showed different peaks for working.
We found that the mice carried nest materials intensively in
July, after which behavior they always gave birth to infants.
This suggests that the work of carrying nest materials may
be related to their reproduction. In further studies, we must
examine the relationship between the amount of working cost

and reproductive success.
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DNA A Z X—a—F ¢ 7T K A/ N E R O AT
— T VBT OBREERE F DO
B2 - AGHAE A - FPEBESR

(ZAt 202144 A 30 H, =P 202147 H 23 H)

Analysis of feeding habit of small rodent by DNA metabarcoding:

Seasonal change of feeding habit of Pteromys volans orii

Sumire Murakami, Hayato KIKUCHI, Tatsuo OSHIDA!

=

AL AR IR AR, WM AR T 5% < OMAMHFLEICRE N T, BIEOFHAL
PHERENTWD, ZA VU 7 EF 2 H Pteromys volans DHFE T 5/ EF W P. volans orii 13,
AVEEDOHAIAERT 2MEND U ARERE TH 5, RO OWTIE, BFIMNCBIT S
BB, R OMGER. FH TR 2MEIEREICESWRE R H 500, T bDHETIE,
ARSI CHRET HECOGRREET D Z LIINEECTH D, £ 2 TRIFFRTIX, HHIRTN
ORI BV TEE SN ATEOHE Y > 7 L& VT, DNA A X N—a—F ¢ 7R LD,
BMEOFEHEE OFEIIHE T2 2 L2 Ah 7o, 61T, ZThE TITHIATTNICI W CESE
BIRIC L o THE SN TV A REFEORNET — 4 L DI ZIT, DNA A X S—a—F ¢ 7k
DAY Z R Uiz, BHICE EN DM AT L7oAER, HE S FE ca R
RB7py | KERORENY = OFFEP RSNz, Flo, = VRET T H 2O T,
FHiEFMOTRHINTEY . FELBEEERTHL Z 0P LMoz, X T, HFHIT
EAREM AR & v, B B TH A AR L ECERAA A T 2 alREMES RS S, EEEEIEE
DT = LB LTZRER, DNA A Z N —a—F ¢ AT L W REBHOREEREZ#HEETE S
BB o, L LMD, B SNMEYEORENH LWGERH D &) KR
HARENTZ, DNA R Z N3 —F ¢ U IR L o TEREMICRIEE e L, EEELIcL -T2
NEEMT D EVIFHEFIEAMNLT D2 L2k o T, REFIZRS T, 5% OB AL
WFIED NI D Th A 9,

VISR PE RSB AR BN SRR TR R

1 Laboratory of Wildlife Biology, Obihiro University of Agriculture and Veterinary Medicine
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1

TR LSRR AR IRAT O A I A RS 5 2 < 0
RO CTIT, BRIEOFHE(N RN D, #
ZAE. R A Y v LYH © Petaurista leucogenys 1%, Z=Hfi
fECH R DM, £ LT, M, AHFRE0RRD
LA RET 22 EnmEINTND (LD 1982 ;
Kawamich 1997), % 72, 2 U »~ F U R Callosciurus
erythraeus |3 BAECHE EE OBIA D FHHL(LIZIE T T,
RFE, BR, B B, FRELBRICRAET L L
DHBITWS (JBIFF 1986 ; Chao et al. 1993),

Z AV U EFE L H Pteromys volans 13, ZEEilZ K-> T
BEFRAZMSEDL ZLNMEN TV OMERMED U ZF}
HBEEHTHD W 1999), 74 T2 Rinb Y7,
a7 ity PEALE, @fEREO—F TR
BEDALES, Y o ALHRESRIZ A L. & OS3AIIE,
ft EPED ) ZAFEOHCH & U A Sciurus vulgaris & AT
b R CdH %5 (Thorinton et al.
2016), AROAMEIZIL, HIORAEIZE Ul
WREED B AL, B2 e T HEICB W I N e 7 R
I DLRT TV =RE YA T ) 2T DN
A T BT DR O TR DB EIROF
fEZR STV D (Airaortyants et al. 2003), ZDXH
(o RO ATRROY G e D M A RS D (B A HE R
TEMUDBERLEN DD ZE0b, EORDEELZYH
T D7D, BE ORI A BT D IEIAREEIC A
Y TIREM A ERm L, 2D 2 afEICEHE T 5
VRS D,

24V 7R HOHEMTH DT Y EELI P. volans
orii 1E, ALHFEIZ A L TRV, FICEHRRRHITAE
B2 ()11 1994), AMREORMIE, 2 E TITESh
[ZF U D EEEBLEL, RIFOBIR, S5, WE FICH
FOBEICESHTHREESNTWD (& 1963 5 PR
2001 ; A B 2008), LA LRRG, ZiLbDOHETIE,
‘b hOBERE L) BROALZEEIE T LA A R
T5Z LK, ABEORIEOEFEZH ST S
ZEERETH D, BT, BMEOFHIL LA I A

2012 ; Koprowski

et al.
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D12 DIZiE, BIEROWEEFE R &6 ek U CRE IR OB
EEIERI A Z R (R 5584m L0 BHFLZ
FAURZ2 B, BRAEO/ NI T Z 0 Ko A
EATO T EIFEELVY,
BN R 7/ NI LR O BVE & fRAT T 2 iR L L
T, HEHEEMEE L2 DNA S—a—F ¢ v J LD
SERTZ (BB 2017 ; Sato et al. 2018), AFIEIC K
0 HEPICE ENDEABIRO DNA & @RI o052
LT, MBI ORMEE B/ EO TR LA
LVETIBEIICHET D ERTHETH D (LD
2020), A B (2020) (&, AJFiEE AW TRREILE
BARICART 2=y T2 U TOREEHRICHET 5 A%
Wit L, 2 RO REEE ARE IR S O BHE
HEGERE L THH S L TW S TR A R LT,
LB, ZOEATHIIE CTRNT Sz ¥ o A Budd e
< AHRE DR & DRIl 21T E S e o 72,
Z ZCARMFFETIEL, DNA A ZN—a—F ¢ JiEE

L»

W, HIRTTNOFRIEMICAE RS 2= EE o T ORM
ZAbE —EBEIC D=0 GERSHITd 2 EM )
TEARE L~ LI JOMER L~V T BT 5 2 & &k
Fice MZT, TIVETITHIRTTAICI W CHEEEBIZRIC
FoTHESN TV DL EMET—F (&FIH 2008)
NODOT—FZER L, DNA A ZN—a—F 7D
A HPEC W THREE T 72,

Lz

I
AEMS S URAELAM

Fukuya (2018) (29> T, AL HF AT D> T 7
Betula platyphylla, /~/\ = Ulmus davidiana 5 33 /5
T 5T E) OB (Abfk 42°52° 1137, #f% 143°09°
49.77) ZFAME L7z (K1), FHEMMIE, 2020 425
A5 10 HOFMEMTH -7,



T EE A DRV

T

. A (LB AT AT O FEE ) DFEA) .

Ty

WEHH
BRORES & VRS

Suzuki et al. (2011) IZHEVy, =V EE > HEK%
WET 27O ARROBEREMM LTz, AEOMAETIE,
Fukuya (2018) 12 & ¥ 2016 4212 3% 1 & AU 7= B4 & fikfe L
THEM L7z (Fukuya (2018) 12,
(A Z XE S 2 & THORTZA v 220t K
DEDHEEN 109 L ETHLbOEFEX L ED, £
DHRAFTIAE T HARIC LETO, 2 noES
TR 710 % 8 DT 82 E OIS 5 & £ T 72 3
FARRE L7, AL, SRAMBTICEMfEEFECL->T
BHREADEN IS8, bl WGITICALE T 2 AR~
RAOWHREZIT 72, WEICHWZEBOKE SLE

15cm, M 24 cem, BITZ20em & L, AV X4 em X

100 m X 100 m D& -4k

4 cm THD (Suzuki et al. 2011 ; Fukuya 2018), H4H
IERROBHNFEETH D . WD BIEE T 5 L 9 7eoff
TR o TN D,

BFPNEROBIZT, AL T IEIZ 2 — 3 OB T,
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AHFEIMAE LTV 2 B WIS L7z,

BEROHE - 28, LU TILOER

BRWNIC T Y B HEEE SR LIS 3RE oA
0 1 EEWTHIEEICR bIg o Tz, EREFHT 2729
(2, S ARIZIX, Suzuki et al.
LES (ChE@EEESE L) MV EE (N
JHEAE KN-295, Bt E B H BT 2288 Lz, F7-,
R FICERBMA O~ A 7 nF v 7 [Fr—s
VISOMI = (1.4), =V I ¥ UIHAEH] 2R
Uiz, BEICHGSRE QBB g SN 5813, Figs
BLO~A 7 vFy FHHE LRk LI, 612, A
ROFEENHRE LT, KEBIOMER 28 L7z, 22
TOHI (2009) BB, KE 80 g PLLDERZ RiER,
R 80 g ARTEOREBI A SIT U7 B A % HpER, FEEL
OB FId D EERESNERE Uiz, EIc>VWTiE, F
BRELIO~A 7 nFy F3EEET, (KEL L0 %
Fgk L7,

(2011) 1ZHEVy, il



Rl # - 25N - FTEEER

FEOPRENHER S NG G. oty FEHWTIh
R LTz, BRI OFICIE, BRREERICHEET DA
HERE D B & VX BRI R SR 00 Al 55 A W BRI +F
E LTV DA E W=, R CTHRET 20~
ST, FSEE D S PRl R S, AT E 7Tz oA
WOFE,ANEEBD LD GHE B ITHRE SN 3ICHRE Lz,
FELIZHE QT W) T R 23T TF v >
AP ERVRTAN, — 30CTHRE LT,
~8H, 9~ 10 H&a% <&M, B, BKML LT, £h
FROHBICEES Y Funs, £ 83 7
O ARt TN RSV, Rk, B0
Wil (RRRFIIZE L) 2B BT D72, 7o
BRI H T2 > TR O =R E Lz,

1) [Fl—OfE R & ZE & L TR S Nt v 7L &
JElCBIR LT,

2) [Fl—OME I BRENICT 7B E N5,
Z ORI A 10 A 2L LR 25613, RHZEILD
L 2D b O L ML, BRI LT,

3) [FAl—D TR Th, EERSHE S L RETEREED
OB S T D720, A — OB THiE S u7zfifF
TR, BOOTIT < OB TS S AL k) B D%
BAERITIRIN LT,

TEATRBIIESE & W 7L OFRSE % #6 2 T- R BLAE 1
KL, TORBIFAEXOTTOMBEIZTFRE LT, 72
B, WHEEOED FMIER LT, HIRSER T TH
ESNTNWDETA RT7A IZiEv, B &+ 01K
W95 LD IThE L7z,

b~6H.,7

DNA A B /NN——T 1 VT 8 & U EHAEHT

DNA A & /3= —F ¢ U I ON TR S A
WHCIT 2 ZFE LTz, H o 70 DNA 24l L, 24
A& DNA @ rbel. (ribulose-1, 5-bisphoshate carboxylase/
oxygenase) JE{x F OF 53 I A PCR 1T & - THIHE L 7=
%, R —r ¥ — MiSeq. A /b I SRS
THAEBIHN OfFHE 21T o 7, MM S a7z DNA HEEERLS I
OTU (Operational Taxonomic Unit) & L THV>, fBbT =

S Lol LE ST 7=, 56 fiARslic >

80

WL, EBEEERS T — & X— 2 & HRE (BLAST fa5R)
L. BELHIOFEFEMED B EFRE (E721308 - BHE00HE
BE) % EAT 100 FE Tl L7z, 7235, BLAST MRERDHKEF
WZiE, ARHFEDMESREI L 72 ATREME D & 2 fE A FE D DNA
LEENDLD, THOEFEELZRLT, U — K
75 100 LA_Lo> OTU B 41 2 2 1 L 7=, BLAST #a s Dk I
132 < OUTRFENE N D0, HAEFS I OFFRMED & < |
DO dbfE DTSR VIR SR S n oG EalE, £ o
FABENTBA &R LT, 7o, AL BRADBWIET
2RV LTS AE, EORRGERCH DR &
FeEk L7z, 7ok, FHAHAMLE S HIEH - HIATHOIEK
a7 — 52 & LT, B (2007) OBHmEEZSEICL
foo Fio, BT OREYEO T —2 L LT, AN
5 (2003) OWEEHETSEICL,
BonizrT—2 2T, FHICE T 28tk
DEBEZFIRDTI20, DA ZFREERIT- T2 (B EKNE
5%).
B R

BEH GHA~6H) ZOX1TEE, EH 7~8H)
ZO~ 10 R, B (9~10 A) 12031 fEfkoxy
FEUHPOY TNV ERET D LN TE T, 22
5. [ CHAE CHiE S - Bk, m< o Tl s h
TARARDOEEFH LIS 8 Yo TP o L, 24 Y
TNV, £, THEEIZS VTR, AL
TH U INEFET 5 LN TEI20, BETHPT
EATo T, BRI AV 7= BRI 13 i (f#
3%+ 823, 841, 855, 861, 874, 901, 904, 906, 918,
923, 924, 931, 936) L7p-o7- (F1).

fRiTT — 2 BB LGSR, HoRm Sz b o
INEEFRRLFEBOOT URBE S, 2o ZD
A B TE RWGERH Y |
HBOWTNHORIFE L L TH-7 (F2: x%5
), E7o. Bo L0 UHEE k7200 0TU & iR
Ehie (R2: *xEBM), HEoT, 77— & LEH
WA 2 BRI, R &V o oY L O AL A

D,

ZNHIZOWTIE, Y
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JAE, A LRETHI L L L, ARIOMAET
HE SN EmITENY > 7T uEE, BNV
VT2 A, ML 2l A, 2R TIEARE 42
HATHY (%2), FEHMHTHEICE LS TV (P<
0.01), 20955, =VJE Umus, /~> ) X)& Alnus, >
T H N, DT g Acer, J1 T~V Larix kaempferi, *
EEJE Prunus (I5FEIT 1 AL LB Sz, Zoffl,
k R~V Abies sachalinensis 135 « L DOH, a) 5

A I (4N Y =RV S )
(Pteromys volans orii) {E{R. FIX A A, M:

# 2.

Quercus serrata & ¥ ) X )& Salix 1XFW - KW OB T
Hani, VI8 Malus, A4 /3\2 Plantago asiatica,
Z F v X 3B Orthotrichaceae IXFRM DI, YLt X
£ R Celastrus orbiculatus, 7 2 F} Ericaceae, ke
¥ Chlorellaceae, bk 7 t J& Picea, 7 U J& Morus |Z &
W oI, U F ¥ Pteridium aquilinum, 7 % Dryopteris
~ 7 W& Equisetum, A F = U Ginkgo

biloba IZFKIIDO A THRIH STz (% 2),

crassirhizoma.

TV EELH  (Pteromys volans orii) 3R L7- 8- RETR.
HiEEY TV b RIS Z e AT

iij—x %—fi'\:éj— Spring Summer Autumn
Category Species May Jun Jul Aug Sept Oct
Identity Collecting ~ Weight ~ Nestbox  Defined Broad-leaved tree Ulmus davidiana + + + + + +
number Sex date (9) number season Ulmus pumila + + + + +
823 F May 14 130.6 Q4 spring Ulmus laciniata + + +
July 9 129.3 R4 summer Ulmus parvifolia +
841 F o June24 1353 X3 spring Zelkova sarrata *
Octo. 6 1481 w3 autumn Betula platyphylla + + + + + +
Alnus viridis + + + + +
855 F May 11 128.3 E10 spring Alnus serrulatoides + + + + +
861 F Jun. 24 152.5 Y1 spring Acer ukurunduense + + + +
Sept. 15 134.6 Y14 autumn Acer sp.* + + + +
Oct. 12 125.0 Y1 autumn Prunus yedoensis +
P jori +
874 F May 21 142.9 V2 spring P’“”“S ssion . N .
Sept. 15 135.0 w1 autumn runus spm
Oct. 21 140.0 v2 autumn Malus tschonoski +
Malus sieboldii +
901 M Jun. 1 94.5 E10 spring Malus sp.* +
904 M Jun. 10 106.6 X3 spring Quercus serrata + + +
. Salix viminalis + +
906 F May 28 142.8 X3 spring Salix triandra . .
918 F Jul. 1 67.1 B14 summer Salix sp.* + + + +
Aug. 3 103.4 B15 summer Morus australis (bombycis) + +
923 M Jul. 13 69.4 E11 summer Morus sp.* + +
Aug. 11 83.8 E13 summer Celastrus orbiculatus +
Ginkgo biloba +
924 F Jul. 14 127.2 S3 summer
Coniferous tree  Larix kaempferi + + + + +
931 F Aug. 14 76.6 Y2 summer Abies sachalinensis . .
Aug. 24 86.7 Y1 summer Picea jozoensis .
Sept. 15 103.0 Y1-ni autumn o Jozo N
Oct. 12 113.2 Y1-ha autumn 1ooa sp-
936 M Oct. 10 100.7 w1 autumn Herb Plantago asiatica *
Plantago sp.* +
Pyrola asarifolia +
Pyrola minor +
Chimaphila sp. +
Pteridium aquilinum +
Dryopteris crassirhizoma +
Equisetum arvense +
Equisetum pratense +
Equisetum fluviatile +
Moss Ulota crispa +
Zigodon sp. +
Orthotrichum sp. +
Green algae Chlorellaceae ** +

kFBORAEH SN TND A,

AL ERNCRIIRR A R S 3G, sp.k LTRAE LT

* ok BADFENR TERDPTZHDITHOWTERA LT LI

% 3. EHIRIEEY L TIANBE LN B A (Pleromys volans orii) B B SN EE (HIMRH SN2 & E27RT).

Identity Collecting  Betula Larix Quercus  Abies Celastrus Ginkgo Pteridium  Dryopteris
number  date platyphylla_ Ulumaceae _ Alnus Acer kaempferi __ Morus Prunus serrata Salix Malus Picea__orbiculatus biloba_ Equisetum __aquilinum i c
823  May14 + + +
Jul9 + + + +
841 Jun 24 + + +
oct 6 + + +
861  Jun24 + +
Sept 15 + + + +
Oct 12 + + + +
874 May 21 + + + + + +
Sept 15 + + + + + + + + + +
Oct 21 + + +
918 Jul1 + + + +
Aug 3 + + + + + +
923 Jul 13 + + + + +
Aug 11 + + + +
931 Aug14 + + +
Aug 24 + + + +
Sept 15 + + + +
Oct 12 + + + +
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Rl # - 25N - FTEEER

Rig 5T TN EG LN THEEON, 5 #EE
(f8A%E = 861, 874, 918, 923, 931) Ti, M UZEEHN
T2V T NERT H LN TE R (£3), Hill -
B - 2B LT a5 2 E N TE AT
WIRino Tz, U T NEIR D T HEHYZRRITIZ C & Ap
Moty ERZ LT, B 5 FECHEE SN BRAEE
TR bl L7 R 2 CoEIicisnC, Mz o
SN & FEE DO T ORI S I D FE
L7z, 7o, FHINICRIT 2872 5 ICHRE i
I NVEER D AT LR, 2T oMk LT,
TR SN & FREDRI ToRmit S
TR DAFAE LTz,

5 B

AEIOFRIZBNT, =TT T ORMIIFHE T
BRI Z ERHLMTR 0 EFIS (2008) 12X -
TR K DT, WETTPIT AR 2 A AR (AR
WEEIC L > THIAT 2BREGREZ LI ED 2 LR
e X iz,
AIZONTIHL, 2 COEH T LoV T A bk
HENTEY, KlFEIZE > TEHEBDOTRHIND
FHELFERGRTHDL Z LR LMNITRoTz, ZDH 5
T ANTE, BRUNITEROY VbRt SR
I2G ThoTens, Bl - BICIZRTOY TG
Mt S, BBERFREMEN R DN, YT v RORE
WZDWTIE, 5 HICHETER:. 6 A M5 10 HITh ) CTRFE,
1AL 9 HICHFOREPHERSNTEY (&F5 2008),
B - BN 2 SR AL & U CRERRAYICRI LT
WD b LV, M T, B=TIE - W72k
WTHEHIZ L RS-y o 7B 72 203
Roni, RfETIx, 5 B FRe FHickos
THIFA ATRE 2R AR AN D Fe7p BN TR AT 5 2 L D3
HENTEY RS 2008 ; #I)11 1999), AMFIET A
SNIFHMEIEZ O X D REERBALOBIZE S b0 T
boHEBEZOND, F—EEOFHMB L OFHNIZE
FARMEOHBICIE DT HEWVDED bR, it

L22L7Z2 6, =L F Ulmaceae & v F 11

82

FEROBLHIZ LA B DO THDHEBZLNHTHA I,

FREDFE CORLBRE SN DL A LEOY
TNDHENSELNIZ LD Th o7z, ZOHEBIZONT
EFRHTH L8, =V BT U HHMERT &I EDITH)
BaALTBY Wl 1999), ZOFTEENICIAIET S
REGFOENP KBS NTFERTH L0 Lz,
—J5. Me— 27 U BIZEINCOBEIDY I AR
S, EHFFATH Y 2R OBIIMEO R WERAEERTH
B AREMED RIS ST,

Fio, Bz Fe ¥ 5RHE, TD£<
DOFEPHIEICEETD (AP S 2014) 72, LT
HHTYEESTE > THHARERERTHD EEZ
Hiv, WA (2020) 1IZBWTH, I T HEM A ARTFEOB
BRERTHDIARIENRBINTND, LOLARNE,
AT IBNCTH F & X 7B a ikl S h iz
AT 1 EE (ERES 901 OATHY ., fERRE LR
NTO—RERM IR TE o7, 1A (2020)
IZE - T, REAEILZERARICAE B 2 AR = 7 fEd)
R L LT FIAT 2 MRS D Z ERlEEShT
BY. AECEBOTOREMICa SRS ENTHD
CENBRTHERINZZ EnD, B E LToarfl
MPMBSRBILS NI FREME D B DD, AHREIZ LS
OB OV TS HOMFTRE CTH A 9,

ARBFFEDFERD D, FREEHE, BLOA A= -
B AU FEOFEABY PRI S, Zhb i3k
RTINS 2 L ARERREBERTH D, 2 b OF
MIZOWTHBIT 5 Z LIFTE LW, =Y EE T OM

vz

FIZBTF2HEICOWTE, ¥ L7 X )T Quercus
crispula B2 RO BITENIVAM - 4 3E (2012) KX -
THER SN THRY . H EIZIBWCHRANEY 2 FIH T 5 A
RPEITAETE vy, AMS (2012) (XY A2 %205 H
RN DR & LT, AMOEIRO AR & %
FT0D3, ARIFED LIS THLEIC S 2 BANY
DR SNIoZ Enb, RIFEIEFH 28 U CHl Lo
REBRZFA L CODAREMER D D, LNLRRDL,
BAFHDS R Sz v 7 uid 3 Rk (fll iR % 5 855,
874, 924) OHTH-o7=Z Lnvb, AMFEAH - TOE



T EE A DRV

BEEENAToTWDEWET D Z LITTERY, K
RO H FEREIZ DV TS % O BIRIROWIFENE C b
HLEZBND,

BB OWTIIHOKIED 7 1 LIRS < HEE SN T
B0 FAEHLO AL A i 2 58 E) O KR RO B
ARE\YREATE LI b ORBERLTW L0 L
W, E o, RREITHAEO AR L LB TERY

(Fis 1998 ; 71 F 2001), v 7DEAY 7 EE L HA
B, ALRICAERT AWMZEEDF AT AV IEEH
Glaucomys sabrinus fuscus |23\ T HIZE DO LA DNy &
T35 (Airaortyants et al.
ZEn, REENMAEAREERSE LTHAL, £
DILAEBED DNA MR S wREME B B 2 b D, Al
OISR HIZ OV THEBRORTTRETH A D,

2003 ; Mitchell 2001)

T4 EEBILE EANZD 2008) B LOARBIFEICIITH DNA A X N—a—F ¢ 7
Bk > TR ST T 5 (Pteromys volans orii) OERAEEIE D Hifie

Category

Specie

DNA
barcoding

Direct
observation

Broad-leaved tree Ulmus davidiana

Ulmus pumila
Ulmus laciniata

Ulmus parvifolia

Zelkova serrata

Betula platyphylla

Alunus japonica

Alnus viridis

Alnus serrulatoides

Acer mono var. glabrum

Acer ginnala var. aidzuense

Acer ukurunduense

Acer sp.*

Prunus yedoensis

Prunus ssiori
Prunus sp.*

Malus tschonoskii

Malus sieboldii
Malus sp.*

Quercus dentata

Quercus serrata

Salix viminalis
Salix triandra
Salix sp.*

Morus australis (bombycis)

Morus sp.*

Celastrus orbiculatus

Ginkgo biloba

Populus nigra var. italica

Populus maxim

Coniferous tree Larix kaempferi

owiczii

Abies sachalinensis

Picea glehnii

Picea jezoensis

Picea sp.*

Pinus koraiensis

Herb
Plantago sp.*

Plantago asiatica

Pyrola asarifolia

Pyrola minor

Chimaphila sp.*

Pteridium aquilinum

Dryopteris crassirhizoma

Equisetum arvense

Equisetum pratense

Equisetum fluviatile

Moss Ulota crispa

Zigodon sp.*

Orthotrichun sp.*

Green algae Chlorellaceae**

+ +

+ o+ o+ o+ o+

+

+ o+ o+ o+ 4+ 4+ 4+

+ o+ o+ o+ o+ o+ 4+

+ o+

+ o4+ o+ o+ 4+ o+ 4+ 44+

o

+

*FBOMAR SN TWDA, T & ERNC RIS R Shi-5E,

sp.& LTHRLL,

* ok BADRENTERMPTZBDITHONTIEFRAZRL LT,
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R s SH % SN CHEENEPS

DNA A X—a—F ¢ U TIEIZ L > TH LR R
EHEBEE W& S (2008) (LLF, EHE
£2) LI LI RAR 4R L, EEEE TR
FIfERR SN BEEROMIC, SR TIEEA I U
= ¥ F % Populus nigra var. italica, F T/ 3% Populus

maximowiczii, /> / % Alnus japonica, 7137 Quercus
dentata, x> A %% 717 Acer mono var. glabrum, 7
T A XN =5 Acer ginnala var. aidzuense, #IER Tl
F 2 v =37 Pinus koraiensis, 7 71 <"V Picea
glehnii DFENHE SN TN D, ABFETHLNET —
ZDHIL, XYFXE, N XE, TN At T
Vg, VB, IxTRE. BT~V FPUERIZOWN
T, FFEE IR O OB LORIA s
TANEEBIZIZ L > CRikShThh ., SEofER L
P, =VEEEE L=V, TN v F
B 17~ BEEIN DRI AT THERERICRI A S 4
DEELREERTH D Z LR LN

X % Zelkova serrata (B LI N=bD), bR

eol, LT,

~ "V Abies sachalinensis, AT ETJg, V> IT@. A F =
V. AANa FFeXIATRE YLy AERY VY
VRN UZE, AVF M7 YRIE EEBE T
SNTELT, DNARAZAN—a—F 4 TEEHND Z
ST R - THEHBSEBHE LY bIRFHOR LB L HEETE
HZ ENP BN
a—F 0 U ZIE TR T OFHITAE TE WA N
Linotz, —J, EEBIE T, RHTREZRERAERIX
BIERRESIND OO, ZNENITONWT, IERER
flid 36 JOFH & OFEIALE TRedkd 2 2 L AV ATRE
Thd, =/ T HORME EMICHRET 5720100
W EO R ZIEN LT, DNA A Z N—a—F ¢ 7k
W&o TR EEEAHEE L, BEEBZEICL-TIh
ERERT D EVWOIBEAEFEERNL ZLEBRHETHAS
. ZLT, ZOX DRI INEDMENIZ L~ T, AR
FRIZIR & 4% DR AT O BIENFTE DR RIIT S 7273
HTHH9,

polz, LU H, DNA A X 3—

# &

AWFFREAT O \ZHT= V| HELHEE 2 THO LR
PERF I AL PRI SR E OMI AR . e e
Bz, RAEAREFIIFEE ORI AR BT L b REHT
LET, 7o, WASERFE LB TR DA DR
TR IEHH L BT £ T

51 AT

« Airapetyants AE, Fokin IM. 2003. Biology of

European flying squirrel Pteromys volans L.

(Rodentia: Pteromydae) in the North-West of

Russia. Russian Journal of Theriology: 2(2):
105-113.

CZRRRT, LHEER, JFEMRE] .

XL LT M Fik

2020. FEY)EAEENY)
AAA R %E 70:

77-89.
<R, ARG . 1982 FNMERHICISIT D A
S EOBREAM. WILEW S 9 70-81.

- AR, L DR E], ML 2008, BFAMBIZRIC X -
THRSN=T Y L HOREY. FARE LB
WJEassE 330 7-1L

« Chao J-T, Fang K-Y, Koh C-N, Chen Y-M, Yeh W-C.
1993. Feeding on plants by the red-bellied
tree squirrel Callosciurus erythraeus in Taipei
Botanial Garden. Bulletin of Taiwan Forestry

Research Institute, New Series 8: 39-50 (in
Chinese with English Abstract).

- BT .

%;Fﬁuu_‘ 2(2) :

1963. =Y EE L HOMAEEL . WLBY
42-45.

» Fukuya, M. 2018. Influence of sexual dimorphism
on inter—nest distance of Siberian flying
squirrel. Obihiro University of Agriculture and
Veterinary Medicine. 30 pp. #rI~iGE RKHE L
X, A

C BT, @A 2017, BB IREARTH K M He
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WAERT 25 YRR I ORMESHT — 3 DNA 2347 7
DOREE . AARREIEW) R P2 EIMES 28(3)
121-131.

- OYRCEER . 2007 HFIATAG FUHLDK OO B AR 7 L3R &
AT & HERNCBE 3 D F7E. 26 pp. HPIKEEKR
FAELI, WA

A R, AFEENCGE. 2012, =V EE A Peromys
volans orii D FEA . VAL AY-H 7 28: 16-17.
RIS fORE . 2001, =& Pteromys volans DR,
ARAREF BT SR EE 270 27-33

CHAEZ . 1998 MAE B Lo LA
¥ 36(9) 1 597-602

« Kawamichi T. 1990. Seasonal changes in the diet of
Japanese giant flying squirrels in relation to
reproduction. Journal of Mammalogy 78: 204-212.
» Koprowski JL, Goldstein EA, Bennett KR, Pereira
Mendes C. 2016. Family Sciuridae. Wilson DE,
Lacher Jr TE, Mittermeier RA (eds). Handbook of
the Mammals of the World. vol. 6. Lagomorphs
and Rodents I, pp. 684-837, Lynx Editions,
Barcelona.

* Mitchell D. 2001. Spring and fall diet of the
endangered west northern flying squirrel
(Glaucomys sabrinus fuscus). The American Midland
Naturalist 146(2): 439-443.

CPPRE, IO ER, REEOL, . 2008
TR - B TR OMEE R (TH).
R ARG 210 1-18.

- FIRFHE— . 1986. XA U U AORY EREITE) . W
LB RS 11(3,4) 0 165-172.

- Sato JJ, Shimada T, Kyogoku D, Komura T, Uemura
S, Saitoh T, Isagi Y. 2018. Dietary niche
partitioning between sympatric wood mouse
species (Muridae: Apodemus) revealed by DNA
meta—barcoding analysis. Journal of Mammalogy
99: 952-964.

- Suzuki M, Kato A, Matsui M, Okahira T, Iguchi
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K, Hayashi Y, Oshida T. 2011. Preliminary
estimation of population density of the
Siberian flying squirrel Pteromys volans orii in
natural forest of Hokkaido, Japan. Mammal Study
36: 155-158

< MPFERIG . 2001, HEATIEAEEEOSERIE & 2 DA BIR
BT AR . IRB KPR ARIEEE TV B R R
27: 157-160

- [PERE, JHRIEA. 2014, &< a7 X, 128
pp. MRAREHE 1L &AL, .

- Thorington RW, Koprowski JL, Steele MA, Whatton
JE. 2012. Squirrels of the World, 472 pp. The
Johns Hopkins University Press, Baltimore

a3, gaRE &AL, @iz T, ST, G
N, PWIERIL, IINEEE, MPEEER . 2020. b
WETE O FIRAILIEBARCAE LT 244V 72T
Pteromys volans OB IFFIFANE . 457 I8 PER TS0
WFFEERS 410 40-53

CHIIL AL 1999, =YV EELVHOERE (BT AR
—ILHEE RSB D — R ORE—. WLE
B 39(1) ¢ 181-183

SEI L 1994 NEBRBE AW EE LD
BPAMITE . ARAAIRGE 2410 20-22.

<MK 2009, BEEARICAER G D= T T OAT
BE L BE). HIRGER T RESWE. 37 16717,

Analysis of feeding habits of a small-
seized rodent by DNA metabarcoding:
Seasonal change in feeding habits of

Pteromys volans orii

In the temperate and subarctic zones, herbivorous
mammals change their feeding habits seasonally. Pteromys
volans orii, a Siberian flying squirrel subspecies endemic
to Hokkaido, Japan, also uses food resources seasonally. To
date, the feeding habits of P. volans orii has been examined

by direct observations, analysis of feeding remains, and



K L2 - SgHEE N - SRHEFER
feeding experiments in captivity. However, it is difficult
to understand its complete feeding habit based on these
methods. Therefore, we examined its feces using the DNA
meta-barcoding technique. In 2020, we conducted the study
in a riparian forest in Obihiro during periods of no snow (in
spring, summer, and autumn). In addition, to evaluate the
DNA meta-barcoding technique, we compared our results
with those reported previously by direct observations.
We found that the feeding habits of this subspecies were
significantly different between seasons. The family Ulmaceae
and Betula platyphylla were usually detected in the feces,
suggesting that these could be the main food resources for
P. volans orii. The number of species and genera detected
by DNA meta-barcoding was much higher than that reported
previously by direct observations; however, it was sometimes
difficult to precisely identify the species or genus, because
of a limited DNA database. Therefore, to understand the
precise feeding habits of P. volans orii, it is essential to first
obtain its outline by DNA meta-barcoding, and based on
this information, the exact food items can be ascertained by
direct observation. The combination of both methods could
aid successful investigation of the feeding habits of other

mammalian species.
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WK 42 : 87 — 130 (2021)

HEKBEXD2 L NEBEYS YR
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How was the Great Kanto Earthquake recollected? (6):

The Great Kanto Earthquake described in an autobiography
Jun’ichi SHIBAGUCHI
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Abstract

The aim of this research is to analyze the compatibility
between the “tourism policy” and “environmental protection
policy” implemented by Japanese government. To achieve
this goal, this paper focused on Japanese National Park
System and it is divided in four sections. In the first two,
this study reviews the history of Japanese national parks
and remarks the negative effects that massive tourism has
on environmental protection. Later, in sections three and
four, this paper explains the main aspects of the case study

(Kushiro Shitsugen National Park) and shows the results
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of the interviews carries out with the actors involved in the
tourism policy in this park. The main result is that there
is a discrepancy among stakeholders around a profitable
tourist activity and the establishment of true environmental
protection. In conclusion, this study shows that there are not
the conditions to implement a massive tourism activity in
Japanese National Park System. It is necessary to rethink a
policy that allows a sustainable use of national parks and seek

a tourism policy that contributes to environmental protection.
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Abstract

A flipped classroom is one innovative way to break out from the traditional learning environment.
It has been gaining the attention of educators who are struggling to keep their classrooms active and
engaging. Although its theory makes sense to spend time on engaging activities during the class instead
of passive lecturing, many teachers fear the lack of the students’ preparation, resulting in being forced
to have both lecture and activities in class within the limited time. In addition, although teachers believe
that students would enjoy active participation in the class, there is a possibility that the students might
prefer the traditional lecture style classroom after all. In this study, the responses to a flipped classroom
model was surveyed with a questionnaire, and the model of the flipped classroom was analyzed from
the students’ points of view. As a consequence, although many students preferred the flipped classroom
model, they encountered difficulties with the pre-writing quiz that they were supposed to take as the
preparation for the class. Therefore, the responses suggest that careful preparation for the pre-class

assignment is an essential part of a successful flipped classroom implementation.

Keywords: flipped classroom, Moodle quiz, student survey, writing
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Introduction

A flipped classroom is a pedagogical approach which
moves the instruction normally given in the class in the
lecture-style to individual learning at home, and during
the class time teachers apply the learnt materials normally
done as an assignment at home (Bergmann & Sams 2012).
With this approach, the students become more responsible
for their learning and participate in class discussion (Halili
& Zainuddin 2015). Recently, the flipped classroom
model has been gaining attention from various educational
fields. Uzunboylu and Karagozlu (2015) reported cases of
implementation in the actual classroom. English as a second
language or a foreign language are not exceptions to its use (Li
2018).

First-year students in Obihiro University of Agriculture
and Veterinary Medicine are required to take English classes.
One of the required classes is Grammar and Composition,
English I in spring term and English II in fall term. In this
paper, the students in English II: Grammar and Composition
class are using the same series textbook as spring term
to study and practice various academic writing styles.
Throughout the year, students gradually learn how to
write from a basic short paragraph to more sophisticated
multiple paragraphs. Normally, they have lectures about the
organization of writing including some grammatical points;
they also practice teacher-instructed sentence exercises during
class. Then after class, they write a paragraph following the
instruction of the writing requirement. Given a few days to
complete, they submit their writing assignment before the
next class through Moodle.

Although the students use different textbooks from the
spring to fall term, the series is the same, and the instructional
design is the same. Therefore, by fall term, the students are
very familiar with the class routine. They have developed
their expectation of their class and assignments. During the

term, the students were given regular lecture style classes and
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writing assignments for eight weeks as described above.

Methods

Google Forms was used to make survey questions which
were given to 110 first-year students in mid-January 2019 to
evaluate the flipped classroom model. Eighty-seven students
completed the survey. Prior to the survey, they had eight
once-a-week, conventional in-class lectures and at-home
writing assignments. Then, a flipped classroom, at-home pre-
writing quiz and in-class writing class model was conducted
four times, also once a week. In order to ease the stress of
answering the survey questions, the questions were kept few
at 5 questions, written in both Japanese and English.

The students were asked when they took the pre-writing
quiz and what they thought about the quiz, and whether they
preferred writing at home or in class. They were also given

space to give comments freely.

Result and Discussion

The first question asked the time when the students
took the pre-writing quiz. The teacher encouraged them to
take the quiz one day prior to the class so that it would help
them write the composition in class. In order to reward those
who took the quiz before the class, the quiz could be taken
as many times as they wanted, in case they made mistakes.
However, if a student took the quiz on the day of class or
later, then he or she could take it only once. Only 14 students
(16.1%) took it on class day (Fig. 1), which prevented the
opportunity to retry the quiz if they had wrong answers.
Forty-one students (47.1%) answered that they took it the
day before. Overall, 83.9% of the students took the quiz prior
to the class, therefore, most students received the flipped
classroom model (Fig. 1).

The students were asked what they thought about the
quizzes and if they were helpful for their writing composition.
They were asked to rate on a 5-point Likert scale of 1 = very

easy to 5 = very difficult. Over 70% of students answered
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that they were difficult (4) or very difficult (5), although they
had been practicing similar exercises to compose sentences
prior to these classes (Fig. 2). The pre-writing quizzes were
intended to help students prepare their composition; however,
the students did not find them particularly helpful towards
their writing (Fig 3). Only 25 (28.7%) found them either
helpful or very helpful; thirty-four (39%) thought the quizzes
were not helpful.

From their comments, many students encounter some
trouble with the quizzes (Fig. 4). One of the reasons was due

to computer grading. In Moodle, the answers for the quiz

can be set to be automatically graded; however, there may be
multiple correct answers for a single question. Moodle allows
multiple answers settings, but only grades if the answers are
exactly the same as the set ones. Therefore, some answers
would be graded as wrong answers when they are actually
correct. The teacher explained the problems and possibilities
of these occurrences and assured students that the quizzes
would be graded correctly when the teacher manually graded
them at a later time. Despite the assurances, there was little

alleviation of the students’ frustrations.

When did you take the quiz for the class? 2 ¥R[IZ© 5714 XEWLDLELEN ?

The day before (&
B)

Two days before (2
B

Three days before or

prior (38 LA ERT) 14(16.1%)

on the day (% H) 14 (16.1%)

18 (20.7%)

41(47.1%)

20 30 40 50

Fig. 1 Timing of the quiz

How did you find the quiz? 771 X[CDWTESBWELIEH ?

> 1
[u]
Q
2
3
4
3 5
£
el

19 (21.8%)

24 (27.6%)

20 30 40

Fig. 2 Difficulty
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Was the quiz helpful for you to write the composition later?
BFBEEXERELDICTAXEPZDIEEIEFEUIED ?

o il 3 (3.4%)
2
>
< 2
3
4
w
®
B 5
=z

22 (25.3%)

28 (32.2%)

27 (31%)

Moodle problem

Difficult quiz

Positive

Easy quiz

Negative [

Others

No comments

10 20 30
Fig. 3 Helpful
Comment, complaint, or suggestion about the class. FZ(CDWVWTO I XY b N, 2Z.
10 20 30 40

Conclusions

Although the students expressed their complaints
and annoyances toward the pre-writing quiz, the overall
evaluation of the flipped classroom was positive. Of
course, this is not to suggest the entire class format should
be changed. However, a flipped classroom model can be
conducted from time to time depending on the class materials
or the time of the term to break up the routine of the class
style.

The biggest challenge in the flipped classroom model is

the pre-class activities (Baig 2019; Bergmann & Sams 2012).

Fig. 4 Comments
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Looking at the comments in the survey, the pre-writing quiz
can be improved in many ways. One of the common barriers
in implementing a flipped classroom is the use of computers
and internet (Baig 2019; Wang 2017). Lack of free WIFI
access sometimes can be blamed for the completion of a pre-
class activity (Li 2018). According to Campbell (2019), the
students are mostly using mobile devices and not fully aware
of their convenient functions for English writing. Therefore,
including instruction of effective use of mobile devices in
taking the Moodle quiz might be helpful for their pre-class

preparation. Having better experiences with the pre-writing
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activities would enhance the motivation of the students to
engage in preparation for the class, thus, participation in the
class. Therefore, further investigation and careful preparation
of the pre-writing activity are needed for the implementation

of a successful flipped class model.
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The 2020 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

. A four years study on bovine papillomavirus genotypes

and prevalence of papillomatosis in a dairy farm

(Asuka Yamada,Animal Production Science)

Master's Program

. Studies on genetic relationships between economic traits

and heat stress tolerance of Holsteins

(Zhuowei Ma,Animal Production Science)

. Potential of biogas production from anaerobic digestion

of seaweed biomass

(Yuhendra AP,Engineering for Agriculture)

. Genetic analysis of the tetrad male sterility and its

utilization in potato breeding

(Akito Nashiki,Plant Production Science)

. Studies on the Sphingolipid Properties in Plants -

Changes During Brewing or Chemical Treatment -

(Chisato Higaki,Food Science)

. Impacts of cranberry proanthocyanidins on sperm-

uterine interaction and sperm functions in cows

(Risa Aoki,Animal Production Science)

. The involvement of innate immune system in bovine

COC degeneration process

(Daiju Akiyama,Animal Production Science)

. A proposal for road vegetation management to facilitate

the detection of sika deer: The relationship between
driver visibility and vegetation height

(Kaho Azuta,Ecology and Environmental Science)

. Study on the development of bread making methods

using yeasts with distinctive fermentation flavors

(Minori Araki, Food Science)
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10.

11.

12.

13.

15.

16.

17.

18.

. Feasibility of introducing cut-in wind speed to avoid

collisions of bats with wind turbines.

(Shunta Ando,Ecology and Environmental Science)

Morphological and quantitative studies of the internal
structure of the skull in male brown bears (Ursus arctos)
with growth

(Raito Itakura, Veterinary Life Science)

Evaluation the short-term effect of environmental
education programs and its lasting

(Madoka Ohira,Ecology and Environmental Science)

Chronological change in the role of Continuous working
support institution worker on Agriculture-welfare
collaboration

(Ayumi Oka,Agricultural Economics)

Effect of difference in major tree species in forest on
species composition of myxomycetes

(Tomoko Okamoto,Ecology and Environmental Science)

. Effect of «-tocopheryloxy acetic acid, a vitamin E

derivative, on the experimental infection of mice with
Plasmodium yoelii and Trypanosoma congolense

(Kasumi Kawamura, Veterinary Life Science)

Study on the improvement effects on bread baking using
lactic acid bacteria isolated from flour of the wheat
variety "Yumechikara" in Hokkaido

(Takuma Kitahara,Food Science)

Study on improvement of extraction of beef bone
soup prepared from Japanese Black femur and factors
affecting its components

(Mei Saito,Plant Production Science)

Seabird Sensitivity Map for Offshore Wind Power
Considering Scale Dependence

(Yuka Sato,Ecology and Environmental Science)

Preparation and characterization of a putative flippase
gene-disrupted mutant of exopolysaccharide producing
Lactobacillus fermentum MTCC 25067

(Yuki Saruwatari,Food Science)
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Comparative morphological studies of the internal
structure of the skull in the Japanese wolf (Canis lupus
hodophilax)

(Chihiro Suzuki, Veterinary Life Science)

Study on the effect of glucosyleramide from rice in an
intestinal model cell and its mechanism of action

(Michiru Soga,Food Science)

Growth, carcass performance and adipogenesis of
Mangalica pig in Tokachi

(Ryoma Takatani,Animal Production Science)

Assessment of estrogenic-like and behavioral effects of
zearalenones using zebrafish larvae

(Yoshitaka Tachibana, Veterinary Life Science)

Effect of kinship on remating of the West Indian Sweet
potato weevil, Euscepes postfasciatus (Fairmaire)

(Airi Tanaka,Ecology and Environmental Science)

Expression dynamics of mineralocorticoid receptor and
HSD11B2 during bovine follicle development

(Naoki Tani,Animal Production Science)

Research on the growth promotion of leaf vegetables
and reduction of environmental stress by a useful plant
growth-promoting bacterium, Variovorax sp.

(Yasuhiro Tsukamoto,Food Science)

Acclimation to light environment for wild forest plants
in Tokachi region

(Ray Deguchi,Ecology and Environmental Science)

Effect of dietary phosphatidylethanolamine on drug-
induced hepatitis in mice -Significance of subclass
structure-

(Yuki Tominaga,Food Science)

Exploration of genomic regions for egg production trait
in Nagoya and breed differences of egg amino acid traits
in five chicken breeds

(Kenji Nishimura,Animal Production Science)

Effect of symbiotic bacteria Nardonella infection on
mating behavior of the West Indian sweet potato weevil,
Euscepes postfasciatus (Fairmaire)

(Momoko Hamatani,Ecology and Environmental

Science)
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

. Agronomic importance of non-free-threshing gene ¢

from spelt wheat

(Hiroshi Hirata,Plant Production Science)

Explpration of By-products as Novel Regulator of
Rumen Fermentation

(Miho Fujimori,Animal Production Science)

Functional chracterization of a novel virulence factor
of Melissococcus plutonius, the causative agent of
European fouldbrood

(Mei Manda,Plant Production Science)

Integrative analyses on feed, hindgut microbiome, and
medical history of Banei draft racehorses

(Rintaro Yano,Animal Production Science)

Effect of Chinese yam(Dioscorea polystachya) on
intestinal flora
(Atsushi Yoshida,Food Science)

Detection and fine mapping of plant-type related trait
QTLs contributes efficiency of mechanized weeding and
harvesting in Adzuki bean

(Toru Yoshida,Plant Production Science)

Bacterial contamination of refillable hand sanitizers in
Obihiro University
(Fayadh Abdounourou, Veterinary Life Science)

Toll-like receptor 2 of sperm is involved in sperm
attachment to bovine oviduct epithelial cells

(Yejin Kim,Animal Production Science)

Effects of Euglena oil with organic acid on greenhouse
gas emission and nutrient utilization by ruminants

(Batbekh Belgutei,Animal Production Science)

Anti-inflammatory and immunostimulatory effects of
oral supplementation of chitosan on mastitis in dairy
COWSs

(Yu I Pan,Animal Production Science)

Use of solar energy as pretreatment in improving the
feeding value of lignified crop by-products by while rot
fungi treatment

(Lazaniriana Randrantoarimbola,Animal Production

Science)
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The 2020 Academic Year, Index of

Dissertation for the Graduate School of

10.

Obihiro University of Agriculture and

Veterinary Medicine

. Dynamics of sperm-oviduct interaction that regulates

meternal immune response in cattle

(MORILLO Vernadyn Almeda)

. Disruption of early embryo-maternal crosstalk via

peptidoglycan in the infected uterus in the cow
(ZINNAH Mohammad Ali)

. Impact on economic disparity of management resources

and feeding management on large-scale dairy farm
(SYUNSUKE Miyake)

. Bioactivity of prebiotics from commonly consumed

vegetables and root crops under simulated
gastrointestinal conditions

(KILUA Aldrine Donnasiana)

. Studies on metabolism and functional role of dietary

phospholipids in the digestive system
(BERNARD Ephantus Nguma)

. Identification of antigenic proteins from Neospora

caninum and characterization of the surface antigen,
NcSAG
(ABDELBAKY Hanan Hassan Mahmoud)

. Seroepidemiological study of Toxoplasma infection

in the Philippines and the application of an
immunochromatographic test for its diagnosis
(YBANEZ Rochelle Haidee Daclan)

. Studies on the roles of livestock reservoirs in the

epidemic of trypanosomosis and piroplasmosis
(ELATA Afraa Tajelsir Mohamed)

. Studies on molecular epidemiology of cryptosporidiosis

in poultry and young ruminants
(BIN KABIR Md. Hazzaz)

Functional characterization of aspartate aminotransferase
from Toxoplasma gondii

(LI Jixu)



11.

12.

13.

HEFEY A JVEBRICBIT2 VY, U~, &Y
DO~ K =W IFIFARO 53 1R IS ORI fEHT
(U avFy)

Lactobacillus fermentum MTCC25067 23 4EPET 5 AR5+
ZHEOREERGMAH B
(AvF— TNTH)

PEILAEICET 5~ ¥ =0 &~ ¥ B Ry
T OB IO TG T Z NS T X =B
1 % R BABHIHA T Ol E

(5 )

SH2FE
I BB K KPPiE & BEFEH R
Bt EE

L TYOTRBLOT 7Y BHETORER NS SHES

Te=a—H vy AR T A )V ADBEBNB LY A v
AR B3 B AFSE
(Tran Thi Huong Giang)

. ALY A VA ORGSR  LOWM T U7 REEIC

BT DU AN AOBCHIFFHIZ BT D058
(DONG Van Hieu)

¥ UY~7T T (Uystrix javanica) DAFEZFIC
BT 2 EREEHINFTE
(ANNI NURLIANT)

. HEILE SIS D MR MR L TSR P i

BT B ARE
(AT AA)

L ARXeTn = —POMBERREIKE L TORIAIZ

B3 o5
(EH )

. FLAHC B BDifructose Anhydride (DFA) ISR}

BNPE R L OB RN KT BB D hF

78

(g 3C38)

173

11.

12.

13.

1.

Molecular detection and characterization of tick-borne
pathogens in cattle, horses and sheep in Xinjiang Uygur
Autonomous Region, China

(LI Yongchang)

Structure-viscosity relationship of exopolysaccharide
produced by Lactobacillus fermentum MTCC25067
(MOHAMMADU AKUTHAR Muhammed Ihshan)

Epidemiological survey of ticks and tick-borne
Babesia species in Jiangxi, China and identification
of differentially expressed genes from Haemaphysalis
longicornis in response to Babesia infection

(ZHENG Weiging)

The 2020 Academic Year, Index of
Dissertation for the United Graduate
School of
Veterinary Science, Gifu University

Studies on Genetic and Virologic Characterization of
Newcastle Disease Viruslsolated from the Outbreaks in

Asian and African Countries

. Studies on Persistent Infection of Chicken Anemia Virus

and GeneticCharacterization of the Virus in Southeast

Asian Countries

. Morphological Studies on the Reproductive Organs in

the Sunda Porcupine(Hystrix javanica)
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Agricultural Science,

The 2020 Academic Year, Index of
Dissertation for the United Graduate
School of
Iwate University

. Study on suppression of radiocesium transfer from feed

to milk in lactating dairy cows by administration of

adsorbents

. Studies on improving work performance of potato

harvesters

. Carabid beetles (Coleoptera:Carabidae) in several types

of forest in Hokkaido, Japan: Relationship with carabid

assemblages, distributions and environmental factors
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