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The influence of the temperament of surprise ease of the mare on the temperament of surprise ease of the foal in

Hokkaido native horse, Dosanko

Keiko FURUMURA, Mizuki YOKOYAMA, Tomoko SAITOH
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Behavioral scoring of mare

and foal
Measurement Pre- <_ —— " — — — Post-
of Flight . 4
. resting resting
Distance of B mi H Blue B min
mare and min 0S€| sheet | Tire |Umbrel
foal

| E Measurement of Mare R-R intervals E

Fig.1. Experimental flowchart
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rate
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Photo 1. Installation position of heart rate monitor

Table1-1. Novelty score criteria

Table 1-2. Umbrella score

1 Show no interest and passing through

2 After stopping and smelling, and then passing
3 Hurry up or bounce a little bit and goes by
4

1 No reaction or very small reaction
2 A little surprised or scared
3 Be very scared or frightened

Stopped in front of a novelty thing. Could not pass through without
assistance by a person. Pass through the gaps before the walls.
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W, RIZEO RREMEZ . SAS Enterprise Guide 7.1 D
GIM 7' 1% @ Tukey DL EILIEA T > 3 & FNT
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L EREOR Y~ D G ENTFU~DHE G SICRIZT R

T RETRICT HRETRADEI G 2 BV THE@Y
LTz, D7,
720 b NOHIBIRMLETH ST YT T U~ 18
DIHTHoT=, BFEBITATTREL RDITHONTHE
bl fpofe (Fig. 2).

KIEBRTHWZEGFHOP T, R— AT b G
SINTHAH ETRILTWER, EHEICHR—ATRaT

WFEAED TR ATT 1~ 2 OHPH

LT NEHLWIERICR -T2, KERTHWZR—

Table 2. Flight distance of mare and

ZVXEAEDA 20mm TS . o8 0 THEEV o1 EW
VATICRE L7, U~ SERICHRS /NS < THAl
NATICHEETE D Z &R0, HWRATH o722, 1D
P SN TV D UL E - T, HEARHREND
ol Z ENEBE L TEXBND, ZD1D, LV
KNWE—ZAL, BRRATRLRWRVAEORKZERH S
B, PIZIEAAEH DWVIEREAD R -2 AW GE, 17
LA T TR R ToTREMED B 5

Table 3. Average flight distance (m)
for each age of foals (m).

Age Flight distance  +=SD
1 0.5 0.7
2 0.2 0.3
3 0.0 0.0
4 0.0 0.0

There was no significant difference
between the age of the foal.

Foal

. Mare Foal
Pail Rignt | Left | Right | Left
1 0 — 0 —
2 0 0.60 | 1.57 | 2.30
3 0 0 0 0
4 0 0 0.70 0
5 0 0 0.70 0
6 0 0 0.80 | 0.40
7 0 0 0 0
8 0 0 0 0.30
9 0 0 0.03 0
10 0 0 0 0
11* 0 0 0 0.67
12* 0 0 0 0
13 0 0 0 0
14 0 0 0 0.01
15 0 0 0 0
*. Step-mother and foal
(heads) Mare
10 1
hose 5
0
1
Blue 107
sheet 5
0
].
15
Tire 10
5
0
1
10
Umbrella 5
0 |
1 2 3 Score

3  Score

Fig.2. Histogram of behavioral response score for each novelty object of

mare and foal.



WRET - BT - AT

b) TIL—>— bADITBIRERIT

TN—— b ~ORISIET<ICE D IEsoE, Tz
BRI BDWIEHEAD BAHBIE D LA 97 & O
Bia LChanhmi Ly ~bilohiz, Slu~

. 1ENBIEEFSsTRVWERSREZLELOD,
FO®BBEI BB LELO (Aa72) NI0BETRD
%<, WNTT N—— FORTTREAIEIEL, & b
P LT IUSERTE RN O (RaT 4) R4 5H7 -
77 FTUNIKIEEAERT NV—— NE3#ET B X 912k
RNTEETDHD (a7 3) 72, & FORMBIRRNE
Bo~TRAa7 4 &tk
Z Dk
RIL, Graf b (2014) OIT - 7o F &AM T A MZBWT,
BT 5 THHEMTHDH 7 —— h TELIEARO
fBrmly oBIcRbEN ) VIR E. RO
HDOThHoT,

W T 7)o 7- (A7 4),

LI=DETN—— hOHRTHo7z (Fig. 2),

(EU Y N P W R i b e R v ¥
L<, BREKRFICIRONRVWHAEOENETHDL S
OO, FEHTHY ., EBREDREDITAHD LRI &h
ODAR—ALDEREVR, ALY ILVITNSWEISTH
AHHEFRLTWE, L LFPHICK L, AEBRTRD
RISOKEWFAW TH -7, Bl & LTEREY  o—
NO EERBESEFICER TS ENFLVNoTmZ b B
RIUCHELRNMEAEZ LTS &, v— b &kl 7
YA EFRT DT LT LEHLE b o722 TIER
WineEZ b5,

TN—3— kK

c) FANVADITERIEADT

B A X O A& BT DI Y 72> TRILT 2 BIEE 5
PR ~O BT LLEPAETRICT D227 1 RE
Thol, FUTTIHIHIEESTRWED
WO FHL I o To iy, BRI A 2T AR MEFNC
Holz, £z, BU~DODAITORTRIZGE,

=

A=A
Eobraringhotz (Fig2),

A I OB AP L ASSIRRY T A SRICIE R ARV
KELTEY, o, BAEFUITE > THRITOR45 &
BROBLOT, BEHNUSIIIA YOMEZ@EBT D Z

ERHERT, F—RA, TA—T— MO BEIEBKEN
ETFHLTW, LL, #RIZIFZEHTHY, Bl
T BUER bES IS WIiE Th o/, Bl L
Tk, ZA Y ORBEOHENR,
22D A YOROBEREZEET D HFETHY, 44

YICAND Z < EAFE®D Z ERHRD L 5 I
BLIIDEEEZDBND, Z0Td, Fct)ol ¥
AVERIZORITTHREL, 20 LE2BERELRE F—
ART —— b LIRIERES < DT HIETIT 5 WEN B
V. EOGEOTERIGA 3 7 IIARER & ITERR DRR
2725 L TREND,

PV CIll g 2 0 Tl

d) EAOTHRIERIT

B8R < 2 & ~DRIS b REMIZ/NE WIS T
Hote, FEAEDBITHNL LY &L, &Ik LE
ENTTCEATL VS, RaT 2 kb Ehol
(Fig. 2),

ZDRER
BUD, KW ELARLBREFLHRTIEU~YRE
Dol VORIV EFE TSI NEpoTeb DD, |
FERBROFER TH o7z,
AIME—BET S HAY TR, FLEIETY~EE
PELHEMTHLHT-OIT, FUEbREL DL TEL
ey, RESEIBIIDRL BELZVBRIZY T2
BbRboNehol, HlE LT, ORI ENEL,
X LB CHI T TholZ b BaRNOBEILHE
<, TOHRTRWREEZWTZD, 8Bk LN 720
RMERH -T2 Lind,| & L EEMAG DR Y
ELTEHBEN/NE Do O TIE W EEZ bLD,
ZO7H, BT AMAGDE A E LT, LV
ANTH TR 2 QAT K RESWLVEIEET
LT, HRWHTHERE LTV N aOHE Y %
HOMENRHLIEAD,

U EDFRERNG, U~k b E 5\ AR IR
WZBWTETZ N—— " TholcZ &R ghole, £D

1%, von Borstel & (2009) DF7 - 7=EERIZ

720 DR T A= H =D BT By ~D 7 —
— FDOITEIS)GE AT N4 THH7-/E (n=4) A2



MHEFIREOR Y~ DEE G SN F U~ DX S SITRIF T

TOEWEE, T—— FOITEIRIGA TN 12T
Hol-lE (n=11) ZAaT7THENEEE LTHE LT,

3. HEERFEOTERIER 7 DOEE

FHr A T OUEIS BT OITE UL R 22 7 AR XKD
5. Kendall ONEMFARIMREL & FEME (PH) Tzh
ZH. R—A (1=0.28, P=0.25), 7 —3— |k (r=—
0.10,P=0.69), ZA ¥ (r=— 0.02, P=0.95), & (r=0. 46,
P=0.06) Th o7z, HEREIIRE TR RE S, Hmb
Roin7- (Fig. 3. Left), Ziu. ERaTDHAARAaT
NIEPETHY, AaTDIELOEN/NIpolelodls
LEZBND, Ll 4BETRa7 ) 7 LIHH
WO OB REIZAR—AD 1r=0.28 THol-720, £
NEVENRKRED TR T 2 HWNTROSHT Z1T -
7=

T U ~DER:E RO A LT D7D, kT
2 A RO RS 13/ TR a7 OFBAZFE L
7e& 25, Kendall ONELAHBISREL (r=0. 45, P = 0.09)
R3S Y R 2 S T4 15 FL O BT T OAHE
¥ (r=0.46, P=0.06) & DOAETIFIFR SN ->72
(Fig.3), ZDOZ &b, ERLGBOMT, FU~D
B G S~OEBNTENIRNZ EBNRB SN, £
D=, KEBFERN LI, TUV~OHEE G SITEBRE

Foal
All pair n=15

3 *

2 * * *
y=051x +1.24
r=0.46

1 * =006

0

0 1 2 3 4
Mare

EZIHR

FTRABREICLIEELRIVWEEZ N,

LU, REBRCTIEIMT OFERR T TIZIE LTV
7 EOBBRTRILE S A ZHIE RN T2To ERED
TSR ATV 74T 5 T EBHRRMN -T2, kR
EDHERRATRE TH - 72728, Z Ofl FIL I Tz
WV, EDT, ERFEMRE O, TU~OEESI~0
MBI OET, A% LIS, METE1T O LR
H5b,

4. IDAIRT A= —ELEOLEK

1) RREMRIZH T HRIRHEDLEERE R EEICK
5L

15 SHOBLERIG M T, B2 ##IF O R-R (IR 837.9 +
47.9 ~ 1472.8 £ 105.7 (ms) D TH V. HERKEH T
AEZNPRONTD, DR T A — 2 —EEOHEkIT,
M Clx7e < AILERE A JEE & L7e B b4 T
1107z, TORER, DR T A= —DHREE (%),

SDNN Z8{k 5 (%) & RMSSD Z1{k= (%) 1X. ThEh

OBlOTN—2— MTERIEA T (A2 7 142 ;5 n=ll
vs A7 4; n=4), @QBEDOEXR GBELUT; n=7 vs 4

EL L n=8). @FD T N—— MTBIEKIGEA 2T (A
a7 142; n=2 vs A3 7T 3+4; n=13), @FD Ak (2 H

HLLUTF; n=10 vs 32HLE; n=5), @TF0kER

Foal
True pairs n=13
3 A
2 A A A
y=0.63x +1.0
r=0.45
1 A P=0.09
0
0 1 2 3 4
Mare
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correlations for all pair (left: n=15) and 13 true pairs (right: n=13).
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Fig.4. Average HR change rates in mares of a blue sheet high score
group (n=4) and low score group (n=11) (Mean= SD).
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Fig.5. The average of HR(beat/min) and HR change rate (%) of mare
and foal behavior score of a blue sheet high score group (score=4; n =
4) (left side) and low score group (score=1&2; n = 11) of mare.
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Abstract

In Japan, horseback riding is not general sports or leisure
activities compared to the United States and Europe, and
knowledge to handle horses is not common. If a beginner can
easily judge the nature and disposition of a horse, it becomes
easy to contact a horse, and the threshold for horseback
riding drops. We thought that increasing opportunities to
enjoy horseback riding could break through the practical use
of Hokkaido native horse, Dosanko. However, it is difficult to
understand the temperament and nature of a horse. Therefore,
in this study, we tried to understand the nature of surprise
ease of the horse.

This experiment is based on 1) measurement of flight
distance and scoring behavioral responses of novelty test,
and 2) measurement / analysis of heartbeat parameters. We
also examine 3) a method that can easily grasp the nature of
surprise ease of Hokkaido native horse, Dosanko Using this
method, investigate whether the nature of surprise ease of
the foal is influenced by the nature of surprise ease of mare,
then we estimate the temperament of surprise ease of foal by
clarifying the factors affecting it.

We tested 15 pairs of mare with her foal, including

13

2 pairs of step-mother with foal, of Hokkaido of Tokachi
Turugisan Dosanko Maki. In the paddock of the horse
group including the test horse group, the flight distance was
measured. After that, we captured the target mare with her
foal and anchored only the mare to the wall of the passage
in the stable. Heart rate monitor (Polar Inc., RS 800 CX)
was attached only to the mare, and the measurement of 5
minutes rest stage (pre-rest) was started. Then, four novelty
items in order of hose, blue sheet, tire, umbrella was tested
behaviorally together mare with her foal. Behavioral
responses were scored in 3 to 4 stages. Finally after 5 minutes
rest (post-rest) was measured and finished. Throughout the
experiment the behavior of mare with her foal was recorded
with a video camera (JVC Kenwood KK, GZ-E265-R). The
mare R-R interval from the start of pre-rest to the end of post-
rest was recorded. The heart rate parameters of HR (beats /
min) and SDNN Standard deviation of all normal-to-normal
R-R interval (ms), RMSSD The square root of the mean
of the sum of the square of differences between adjacent
NN interval (ms) calculated from R-R interval (ms), were
analyzed using SAS Enterprise Guide 7.1.

The flight distance was 0 m for 14 mares and 7 foals,
and there was no significant difference in the age of the foal.
From this result, it is considered that this group of horses
was not only accustomed to humans, but also a group of
horses with low alertness against humans from the time of
foals. Behavioral response scores were the largest in the blue
sheet both mare and foal, and the variations were also large.
Therefore, the novel object most surprising in this experiment
was a blue sheet. The score correlation between mare and foal
was the largest in the umbrella score, and the rank correlation
coefficient of Kendall was about 0.46. In order to compare
the influence of the mother and the stepmother to the foal,
the Kendall rank correlation coefficient of the umbrella score
calculated by the 13 pairs of mare with her foal excluding
the stepmother with her foal was about 0.45. From this, it

is considered that the surprise ease of the foal is not only
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influenced by genetics but also by the habitat environment

The average R-R interval = SD of 15mares at pre-
rest was 837.9 + 47.9 to 1472.8 = 105.7 (ms), indicating
a significant difference among the mares. Therefore,
comparison of heart rate parameters was made with a rate
of change (%) based on the pre-rest values. The comparison
items are 1) the mare's blue sheet behavior reaction score,
2) parity, 3) foal's blue sheet behavior reaction score, 4) foal
age, 5) foal flight distance, 6) foal sex. However, none of
the six items showed a significant difference between the
high and low group of each item. As a result of comparison
between the high score group (score 4) and the low score
group (score 1, 2) of the mare’s blue sheet, average HR
was61.5 vs. 59.9 (beats / min), average HR change rate was
116.3 vs. 114.0 (%), and foal blue sheet score was 3.3 vs
3.2. Therefore, the blue sheet proved to be the most effective
object in comparing the nature of surprise ease of a horse.

In conclusion, from this experiment it was not possible
to conclude the factors affecting the nature of surprise ease
of the foal. However, it was suggested that the parent horse
who raised the foal may be affected. When comparing the
nature of surprise ease, the most effective novelty, in this
experiment, was the blue sheet. In estimating the surprise
easy temperament of a foal, it was the simplest and effective
way to investigate the nature of surprise ease of a real parent

or raising parent in a novelty test using a blue sheet.

Key words:novel object, surprise ease, mare with her

foal, blue sheet, heart rate parameters
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Basic study for the appropriate cultivation method of groundnut (4rachis hypogaea L.) in Tokachi region II.

Selection of the suitable varieties for the production in Tokachi region.
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DHOERE) L L, REMTFEZ R THEATVNDIRKE
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FBICL Y, FHUMER OZEZBE Uiz, SatFHEIZIE IBY
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EBRIHEA L= T v b A 5 REOBTEAKER 11
RLTC,
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NETHEIDN > Tz, BT THRES L7z & & o Al OB G
DFFNE, Thn b GFEZ AN THEE L7z & & o Rtk
WEHB LTV, BEERICOVTIE, BIEEER&ZD
ol F<HY
RbRENoT- TS (46.2 0.3 H : 7 H 15 HFHY)
OMTKR I ROENH Tz, £z, BHERIZOWTIL,
BIEREA R bR oo F~HY Y (3.3 0.3 H:6
A 30 HFEY) EERLENoTENT (42.7+0.3 A:
7TH 11 BAHY) ORBITH 12 BOERS T,

(35.5 0.2 H :7H4HHEY &

3—2. NEERER

Z v it A b RO EREREROFHIMEA R 1 IR
L7z

2 JUTHUONT ORGSR, FoZEdeR, Fadiscdl. Fodshidk,
F KUV 1000 KL E D4 TOFHAME IS 6 U C il & Al 7
EOBRPED DT, Fio, FRFEFRITK LTI
HRMOHEER bR b,

FadideRix, R TOMETEEXICHABEX TH
Mote, £lo, HHEX, BHEXKE L RAEMETHDL X F
~ U EOETEVMH AR L, BEAEDO TIES T
VM Z R LTz, I bERE NS TDZZ F~3 ) o
FEX (91.3 £ 0.4%) T, & bEAMED > T2OETHH
NMOEREIX (43.5 £ 6.5%) Th o7z, FaFEFHsfadk
RIEUIFRFERRITARRI L CE B 287 2R L7z, Fask
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O FFRIZ AR TEA R > T2, I BERED - T2 DIEE
BEIYOBREK (1222.2 £ 24.0g) TR HIEIMED -



FRAIERY - ViR - AR

NERR ¥ S Y/ U SUUNEIR B3

FH o — R

K1, TyhBASMEIZISTDBIAE A H, o K UM Ak 58 O T L AR MR 2

ZITE B Fadidesp [T FaIBhidk 100047 &
HAiAE  n (H) (%) (/m? (/m? (g)
BF <
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D2
[k 6 38.7 + 0.3 76.8 £ 1.9 d 2254 + 86 d  386.8 = 14.0 d 9364 + 6.4 d
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FTATAZA
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BREIY
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[k 6 46.2 + 0.3 435 + 6.5 i 89.3 £+21 h 1509 +£39 h 622.8 + 9.2 i
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A ) o e i o
;F:k,ﬁg)j{z - *% %% *% *%
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W@ ipotz, #F~H U EROFETILEER (¥ F~
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= d d d
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1. 7 v A 5MOEIFX, X OBMXIZT 5 1 F2IL,
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W), ABREORBBEIREICSS L TEHMEETTD 7
AR SRR D BOSHIAE 23 R 7e D
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SRR VR B EZ T D, 01T FEDOKGSRMIE, 6
AHam s RN =2, 8 A LIBRILIHERIRIR T &
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SR HH AR T IC BT ST v
H¥A (Arachis hypogaea L.) DOiEIEFEHNEDKGT.

WK PER AT TE T 38 : 13-24

2017.

- EbisawaR, Tamura T, Ozawa M, Mura K. 2015.
Comparison of the antioxidant activities
between the proanthocyanidin of a different

degree of polymerization from peanut skin.

Food Preservation Science 41 : 3-8
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Summary

To select the varieties of groundnut suitable for the
cultivation in Tokachi region, five varieties with different
earliness (early variety: Tachimasari and Satonoka,
medium variety: Nakateyutaka and Ohmasari, late variety:
Chibahandachi) were grown at the experimental field of
Obihiro University of Agriculture and Veterinary Medicine.
In May-29, 2017, cultivation of groundnuts was started by

planting the five varieties with two different manners, direct
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seeding and transplanting, respectively, and then, flowering
habit, yield components and grain yield of the plants were
investigated. In all the varieties, number of days to flowering
was shorter in the plots of transplanting than in those of direct
seeding. Tachimasari first attained to the flowering period in
both planting plots, followed by Satonoka, Nakateyutaka,
Ohmasari and Chibahandachi. This flowering order roughly
corresponded to their earliness observed when they are grown
in the main land of Japan. Higher grain yield was observed
in early variety. Also, in each variety, plants grown by
transplanting showed higher grain yield. Since, legume plants
including groundnut are susceptible to frost injury, plants
flowered earlier have an advantage to produce more fertile
pods before frost period. Regardless of the planting manner,
the two early variety, Tachimasari and Satonoka, which are
better suited for the environment of Tokachi region, showed
the highest grain yields exceeding the value of the national
average (180g/m’®). Medium varieties, Nakateyutaka and
Ohmasari, also have adequacy of cultivation in Tokachi
region, which allow the grain yield comparative to the
national average if the plants are grown by transplanting and

can make flowers until early July.

Keywords: groundnut, planting manner, earliness, grain

yield, Tokachi region
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1o &, MUBEEOGEAWD LERHIGITETE b, B, TR 7=/ — 3R
WKEL<EENTWD, Fiz, FHEMEILPED BTy 1000g (2% L, 4E#8 750g, i 455 2 L C
BUE U 7o PHE 0 (L R TORI B QBB IR IL, B72 5 5 CRGE L R T MIRM D O F, A
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SENE, 7 A EFNT, RESRME 2 2 CEERER
DUEMT A HdiE LT, T & 7R 0 B REE K OB
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39K T 30 3 INEAEfGe T VT D LA 20 3l 2o
7o 0%, KEOKEY 2 LT, BIEL, EHI
VCETHAHILE, ThbEREI VH—THL T, i
FARMIC R SIRFN L7488 1keg & HE 455g 2%, & D
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R OB, FEEEZ 3 TR A 8E U7, A kngi
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Table 1. BRMEGEIZ AW R TR KRG OFEE L &, 6 J OB L oM &

KREKOKRGE H

= N IR /A e

PRI AT REROREBOER HRRGE)  EARE MR
B FHE B G R A FHE B G QLE &) 1000 1000 455
Fik B EReB FHEBRG GRS, 7 XF) 1000 1000 455
Fik B E LR C FRHE B R G ERI, 7 XH) 1000 250 455
EREMMmGEHED) HERE(RM) 1000 1000 455
TR PR R E R D FHE BT ERS, 7 X5) 1000 1000 455
FHE BB KRG E FHE BT ERIS, 7 X5) 1000 750 455
FH B Gk R F FHE BT ERIS, 7 X5) 1000 500 455
HAR G (L) S (R ) 1000 1000 455
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Z W2 PHE B ERNT A, FHE R RS X6 % VAR
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OELFHHC L VbR BEE . ZOKEICESEZ
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Y OFETHE LT,

DPPH (1, 1-diphenyl-2-picrylhydrazyl) 5 ¥ # /L il %
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Lazxy R Fa—T710Mx TREER, =ik, KT I15
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FFECEVITo72, $72bb, 1.5nl F=2—7 |ZHEE
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MR RS 26 L 72 KRG O FMEIT, Table.
FHEET QL B&) OTREIL, 72.0 £ 6.6 T, 7 X
AITHA, K LAFOES T, HREOKN 25 Th o7,
F7o. 100g H72 0 OFFOREIT, HRENHERHELL .
WNCr X, FHERT QLB ) Thotlz, T72bb,
lkg DRG AN THRIGZ8ET 256, T2 KT
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WERETELA AW A OREHE O) 1R, 7

Table 2. BREIHRLE I ZfEH L 72 KT O
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Table 3. H3E L 7= W0y O FAb 24504
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FHE BT RIEE 0.21 + 0.01b 1.54 + 0.03d 0.32 + 0.02
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R TR (R HED) 0.19 + 0.0lc 1.48 + 0.01de 0.28 + 0.01f

TR K OV RIS 2 2 (DWW CRIFI D B /g B30 U TFRITHEZS Y (p<0.05),
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Table 4. #EL /2R ORY 7= /) — i b X T ) A V&, DPPHIEM & ABTSIE M

, A 7=/ — AT A4 DPPHiEM: ABTSE M

SRIEDARE (nglg) (mglg) (umol /) (umol /)

mg/g mg/g pmol /g pmol /g
EN FHE R TR A 6.42 + 0.10c 3.31 = 0.02c 5.11 + 0.10d 5.36 + 0.20e
S BT ke B 7.75 + 0.14a 3.89 + 0.04ab 6.87 + 0.10b 10.2 + 0.17b
FHE B BRIEC 6.55 + 0.15¢c 3.46 + 0.01c 6.66 + 0.12b 9.41 + 0.05c
TR MM () 6.75 + 0.06¢c 3.40 + 0.02c 4.62 + 0.06e 5.42 + 0.03e
SRR S R SR D 7.38 + 0.03b 2.99 + 0.04d  6.41 + 0.07c 8.39 + 0.10d
FHE BT RIS E 7.40 + 0.06ab  4.04 + 0.10a  8.17 + 0.05a 11.3 + 0.34a
FHE BRI E 6.49 + 0.27c 3.76 + 0.08b  6.27 + 0.08¢c 8.34 + 0.41d
TE R LR W (B E2) 4.65 + 0.07d 2.15 + 0.03e 2.80 + 0.07f 3.39 + 0.15f

TR K NS RIS 45 2 (2D W C RS D B2 B3/ N SUTRICTHEZH Y (p<0.05),
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(R=0. 8418) . BRMFDHUER{IEMEZ R TWEITFEICA T /
AVVRORY 72 ) =L THDEHELTND, =
DFERITMOBF R EDFER L b —HL T\ (AL
2015), F7o. RUWKRMGOHELIENE & Bk AIT AT 5
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TN 72 & F LI R BT o 7 — DR B Ok
BOBERICEH - LET,

Table 5. 83& L7 OF D KL OHIZOWTOEREZT (n=10)

L o 4, ) 'S
R PR LT BRI A 0.1 -0.1
FHE BTk B -0.6 -0.5
PR BT BRI C -0.5 -0.6
SRR FHE B T HRIED 0.0 0.1
FHE BT HIEE -0.4 -0.9
FHE B GRRIgF 0.0 -0.8
E-pNER LN 0.2 -0.2
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Abstract

Recently, thanks to growing diseases and environmental
factors, off-grade Tanba black soybeans are increasing. In the
present study, we compared the food functionality of miso
products made by good-grade and off-grade Tanba black
soybeans. According to the industrial production method,
Miso A with Tanba black bean (2L good-grade), Miso B and
C with same off-grade black soybean but different amount
of raw-koji, and Miso D, E, F with same powder of off-
grade black soybean but different amount of raw-koji were
produced. We also analyzed the contents of polyphenol and
melanoidin, DPPH radical scavenging activity, and ABTS
radical scavenging activity of each sample. As compared to
good-grade Tanba black soybean miso products, off-grade
black soybean miso products showed higher values for all

experiment items. The number of off-grade black soybeans
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(per 100 g) is 1.4 fold more than good-grade Tanba black
soybeans. So thus for the same weight beans, off-grade black
soybean miso products had slightly high ratio of seed coat
than those of good-grade Tanba black soybean miso products.
In general, seed coat contained abundant polyphenols. As
compared to off-grade Tanba black soybean powder miso
products D and F, and soybean powder miso products (control
2) with different manufactured conditions, 1000 g off-grade
Tanba black soybean powder, 750 g rice-malt, and 455 g salt
are used for Tanba black soybean miso products E, which
showed significantly higher antioxidant activity. Moreover,
the values of formol nitrogen/total nitrogen for 6 types of off-
grade Tanba black soybeans and their powder miso products
had almost the same values for those of soybeans and
soybean powder miso products. From the results of formol
nitrogen/total nitrogen values, we didn’t find differences of
fermentation state among present miso products.

Keywords: off-grade black soybean miso products,
polyphenol, melanoidin, DPPH radical scavenging activity,

ABTS radical scavenging activity
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Abstract

Red kidney beans (RKB) were thermal processing by pressure cooker, cooked beans (RKB-CB) and
cooking liquid (RKB-CL) were obtained. The extraction was purified by HP-20 column, polyphenols were
203.79 mg and 61.66 mg in RKB-CB and RKB-CL from 100 g RKB. RKB-CB had mostly monomeric
polyphenols, and RKB-CL had high ratio of oligomeric polyphenols. The DPPH radical scavenging
activity was 61.34 mmol and 20.73 mmol in RKB-CB and RKB-CL from 100 g RKB, the former showed
significantly higher DPPH radical scavenging activity. Moreover, polyphenols from RKB-CL had strong
a-glucosidase inhibitory activity (ICs, value, 6.0 pg/mL), and extremely weak inhibitory activity was
found in RKB-CB ( >80 pg/mL). These results suggest that polyphenol content and antioxidant activity
from RKB-CB are greater than those of RKB-CL, and polyphenols from RKB-CB exhibit weaker
o-glucosidase inhibitory activity than that of RKB-CL. The polyphenol fraction was applied to Sephadex
LH-20 column, and eluted with Fra.l, Fra.Il and Fra.Ill. Comparing with Fra.l, Fra.Il of RKB-CL mainly
inhibited o-glucosidase activity, so thus we conclude a-glucosidase inhibitory activity was related to
oligomeric polyphenols.

Keywords: kidney bean, polyphenol, DPPH radical scavenging activity, a-glucosidase inhibitory

activity
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Introduction

Free radicals cause oxidative damage, which is
associated with several chronic human diseases, including
cardiovascular diseases, neural disorders, such as Alzheimer’s
and Parkinson’s disease, diabetes, and cancer (Xu et al.
2007). Plant-derived phenolic compounds have been
identified as antioxidants; they can delay or inhibit oxidative
damage, thus preventing the onset of oxidative stress-related
diseases in humans (Willett 1994). In addition to antioxidant
activity, phenolic compounds play a key role in the inhibition
of a-glucosidase, an intestinal cell membrane enzyme
that can hydrolyze polysaccharides. Hence, inhibiting
a-glucosidase activity may be an effective way to treat pre-
diabetes and slow the progression of diabetes (Baron 1998).
Lu et al. (2016), Dong et al. (2012) and Shobana et al. (2009)
have reported that phenolic compounds from plants have
a-glucosidase inhibitory activity.

Legumes are important food sources for humans in many
developing countries. In addition to protein, carbohydrates
(dietary fiber), minerals, and vitamins, they also contain
a wide range of phytochemicals, including phenolics with
antioxidant and other bioactivities. Anti-inflammatory
activities of phenolic compounds have been detected in
raw (unprocessed) red and white kidney beans (Garcia-
Lafuente et al. 2014). Kidney beans (Phaseolus vulgaris L.)
are cultivated for its seeds, the dry seeds are used in cooked
beans, amanatto, and bean paste in Japan. Beans must be
cooked or processed before consumption. Cooking brings
about a number of changes in the physical characteristics and
chemical composition of food legumes (Xu et al. 2011).

In the present study, we investigated antioxidant activity
and a-glucosidase inhibitory activity of polyphenols in red

kidney beans (RKB) upon thermal processing.
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Materials and Methods

1. Materials

Samples of kidney beans were purchased from the
Kawanishi Agricultural Cooperative Association (Obihiro,
Japan). They were a dark red bean called red kidney bean
(RKB), and a white bean called white kidney bean (WKB).
Diaion HP-20 columns and Sephadex LH-20 columns for
chromatography were obtained from the Mitsubishi Chemical
Corporation (Tokyo, Japan) and GE Healthcare Bio-Sciences
AB (Uppsala, Sweden), respectively. All other reagents
and chemicals were purchased from Wako Pure Chemical

Industries, Ltd. (Osaka, Japan), unless stated otherwise.

2. Thermal Processing

30g of kidney beans were added with 150 mL of
distilled water, and soaked for 12 h at 20°C. The soaked
liquid and beans were cooked with pressure cooker (Panasonic
Co., Ltd., Osaka, Japan ) at 113°C for 5 min. Cooked beans
and cooking liquid were separated and stored at -20°C in dark

place.

3. Extract Preparation and Fractionation
Unprocessed kidney beans were ground into a powder,
and cooked beans were homogenized using a Teflon
homogenizer, and added with 20 mL of methanol-HCI (99:1
v/v) and treated with ultrasound for 30 min, respectively. The
mixture was centrifuged at 1,006 x g for 10 min to obtain a
supernatant. The same extraction process was repeated two
more times. Then, the residues were extracted three times
with 80% ethanol, followed by three times with 70% acetone-
water (20 mL solvent, 30 min of ultrasonication, followed by
centrifugation each time). Then, the supernatant was mixed,
concentrated by rotary evaporation in a vacuum, and purified
by chromatography through Diaion HP-20 columns. The
columns were washed with distilled water and then eluted

with methanol. The methanol solution was concentrated by
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rotary evaporation in a vacuum and dissolved in 2 mL of
methanol for the experiment. Part of the concentrate was
dissolved in ethanol and fractionated by Sephadex LH-
20 column chromatography. The column was successively
eluted with ethanol, methanol, and 60% acetone to collect
fraction I (Fra.l), fraction II (Fra.Il), and fraction III (Fra.IlI),
respectively. Cooking liquid was directly through Diaion HP-
20 columns, and fractionated by Sephadex LH-20 column

chromatography.

4. Quantification of Polyphenols

Polyphenols were quantified using the Folin—Ciocalteu
method (Miyashita et al. 2007). The methanol fraction (HP-
20 column) (100 pL) was treated with 300 uL of distilled
water, 400 pL of Folin—Ciocalteu reagent, and 400 pL of a
10% Na,CO; solution. The mixture was prepared in triplicate,
incubated at 30°C for 30 min, and centrifuged at 1,006 x g
for 10 min. The absorbance of the mixed supernatant was
measured at 760 nm. The polyphenol content is expressed in

mg of catechin equivalents per 100 gram of beans (mg/100 g).

5. Quantification of Anthocyanin

The amount of anthocyanin was estimated according
to the method described by Sellappan et al. (2002). Two 0.2
mL aliquots of the methanol fraction (HP-20 column) were
separately mixed with 1.8 mL of 0.025 M potassium chloride
buffer (pH 1.0) and 0.4 M sodium acetate buffer (pH 4.5).
The absorbance of the mixtures was measured at 510 and 700
nm. The difference in absorbance between the two pH values
and wavelengths was used to calculate the anthocyanin
content as cyanidin-3-glucoside with molecular weight of
449.2 g/mol and molar absorptivity of 26,900 L/cm/mol. The
anthocyanin content was expressed in mg per 100 gram of

beans (mg/100 g).

6. Estimation of DPPH Radical Scavenging Activity

DPPH radical scavenging activity was evaluated by
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the method described by Brand-Williams et al. (1995), with
some modifications. A 50-pL aliquot of the methanol fraction
(HP-20 column) was mixed with 100 pL of ethanol, and the
mixture was supplemented with 150 pL of 0.5 mM DPPH in
ethanol. The absorbance of the mixture was measured using
a microplate reader at 517 nm. The DPPH radical scavenging
activity is expressed in mmol trolox equivalents per 100 gram

of beans (mmol/100 g).

7. a-Glucosidase Inhibitory Activity
a-Glucosidase inhibition was analyzed following the
methods of Matsumoto et al. (1993), with modifications.
Sucrose was broken down by a-glucosidase, and the amount
of reducing sugar was calculated based on the a-glucose
content. In total, 0.8 mL of the enzyme reaction solution (50
uL of 0.4% sucrose, 625 pL of 0.1 mol/L sodium phosphate
buffer (pH 6.8), and 125 pL of 1% NaCl) was pre-incubated
at 37°C for 30 min. The methanol fraction (HP-20 column)
was concentrated by rotary evaporation in a vacuum and
dissolved in distilled water. An aqueous solution (polyphenol
concentration, 0—100 pg/mL) was added to 0.1 U/mL
a-glucosidase (EC3.2.1.20; Oriental Yeast Co., Ltd., Tokyo,
Japan) at 37°C for 10 min. After pre-incubation, 200 uL
of the mixture (polyphenol extract and a-glucosidase) was
added to the enzyme reaction solution and incubated at 37°C
for 30 min. The reaction was terminated by adding 125 mL of
2 M NaOH, and 1% dinitrosalicylic acid was added in boiling
water for 10 min. After incubation, the mixture was analyzed
at 540 nm at room temperature. Enzyme inhibitory reactions
for all polyphenol extract concentrations were replicated
three times. The a-glucosidase inhibitory activity is expressed
as the percent inhibition. The concentration of inhibitors
required for the inhibition of 50% of the enzyme activity

under the assay conditions was defined as the IC;, value.

8. Statistical Analysis

Values are presented as means + standard error.
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Statistical significance was evaluated by ANOVA and least
significant difference (LSD) tests (SAS Enterprise Guide 5.1).

Differences were considered significant when p < 0.05.

Results and Discussion

1. Polyphenols, Anthocyanin and DPPH Radical
Scavenging Activity upon Thermal Processing

RKB were processed by pressure cooker, cooked beans
(RKB-CB) and cooking liquid (RKB-CL) were obtained.
The extraction was purified by HP-20 column, polyphenols,
anthocyanin and DPPH radical scavenging activity were
examined (Table 1). Polyphenols were 203.79 mg and 61.66
mg, anthocyanin content was 3.24 mg and 1.32 mg, and
DPPH radical scavenging activity was 61.34 mmol and
20.73 mmol in RKB-CB and RKB-CL from 100 g RKB,
respectively. RKB-CB showed higher polyphenols and DPPH
radical scavenging activity than those of RKB-CL. However,
DPPH radical scavenging activity (per mg polyphenol) was
3.01 umol for RKB-CB, and 3.35 umol for RKB-CL, the
latter showed significantly higher DPPH radical scavenging
activity. As compared to the unprocessed RKB, processed
treatment (total values of cooked beans and cooking liquid)
caused decreased in polyphenols (34%), anthocyanin
content (76%), and DPPH radical scavenging activity
(32%). These losses might be attributed to the breakdown
of polyphenols during processing. Xu et al. (2011) reported
that the polyphenols was decreased by thermal treatment in
pinto beans, black beans and black soybeans, however, was

increased in yellow soybeans.

Moreover, we analyzed polyphenols, anthocyanin and
DPPH radical scavenging activity for WKB upon thermal
processing. Polyphenols in RKB (400.39 mg/100 g seed)
were higher than those of WKB (54.32 mg/100 g seed).
White kidney beans’ cooked beans (WKB-CB) showed
higher polyphenols and DPPH radical scavenging activity
than those of white kidney beans’ cooking liquid (WKB-
CL), and lower than RKB-CB and RKB-CL. Anthocyanin
was not detected in WKB, WKB-CB, and WKB-CL. We
found positive correlation (correlation coefficient, 0.98)
between polyphenols and DPPH radical scavenging activity
in unprocessed beans, cooked beans and cooking liquid of
kidney beans. A positive correlation between the polyphenols
and DPPH radical scavenging activity for common beans has
been reported by Ci et al. (2017). Moreover, we examined
polyphenols and DPPH radical scavenging activity for seed
coat and cotyledon from RKB and WKB. Seed coat from
RKB showed the highest polyphenols and DPPH radical
scavenging activity, and seed coat of WKB showed the
lowest polyphenols and DPPH radical scavenging activity.
Cotyledon from RKB showed the higher polyphenols and
DPPH radical scavenging activity than those of cotyledon
from WKB. Shahidi et al. (2001) and Troszynska et al. (1997)
reported the seed coat acts as a protective barrier for the
cotyledon, has a high concentration of phenolic compounds.
The same results were shown for RKB, in contrast, seed
coat shown lower polyphenols than those of cotyledon for
WKB. So thus polyphenol content may be related to the
characteristic of polyphenol distribution for seed coat and

cotyledon.

Table 1. Polyphenols, anthocyanin, and DPPH radical scavenging activity in RKB upon thermal processing.

Polyphenols Anthocyanin DPPH radical scavenging activity = DPPH/PP

(mg/100 g seed)  (mg/100 g seed) (mmol/100 g seed) (umol/mg)

RKB 400.39* +£ 2.00 17.43* + 0.10 119.87* + 1.62 3.00° + 0.03
RKB-CB 203.79" + 0.80 3.24" + 0.20 61.34° = 0.34 3.01° + 0.02
RKB-CL 61.66° + 2.40 1.32¢ + 0.01 20.73° £ 0.24 3.35% £ 0.10

Abbreviations: RKB, red kidney beans; RKB-CB, red kidney beans' cooked beans; RKB-CL, red kidney beans'
cooking liquid. Values represent mean =+ S.E.M. Differences between values superscripted with
different letters were significant (p < 0.05).
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2. Polyphenol Fractions

We performed Sephadex LH-20 column chromatography
to obtain three polyphenol fractions, i.e., Fraction I (Fra.
I), Fraction II (Fra.Il), and Fraction III (Fra.Ill), for RKB
upon thermal processing. According to Saito et al. (2007),
Fra.l contains monomeric polyphenols, Fra.Il contains
oligomeric polyphenols, and Fra.Ill contains polymeric

polyphenols. RKB and RKB-CL showed the similar profiles,

monomeric polyphenols (Fra.l) represented 33% and 34%,
oligomeric polyphenols (Fra.Il) represented 67% and 66%,
and polymeric polyphenols (Fra.Ill) was not detected,
respectively (Figure 1). However, RKB-CB had mostly
monomeric polyphenols (Fra.l, 83%) with small amounts
of oligomeric polyphenols (Fra.Il, 13%) and polymeric
polyphenols (Fra.lll, 4%). Monomeric polyphenols were

mainly in WKB, WKB-CB, and WKB-CL, respectively.
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Figure 1. Sephadex LH-20 column chromatogram of polyphenols prepared in RKB upon thermal processing.
The polyphenol fraction obtained by column chromatography on Diaion HP-20 was applied to column
chromatography on Sephadex LH-20 and eluted with ethanol, fraction number 1-20 (Fra.I); methanol, fraction
number 2140, (Fra.II); and 60% acetone, fraction number 41-60, (Fra.III). The abbreviations are the same as

Table 1.
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3. a—Glucosidase Inhibitory Activity upon Thermal
Processing

We analyzed the inhibitory activities of polyphenols on
a-glucosidase in RKB upon thermal processing (Table 2).
Polyphenols from RKB, RKB-CB and RKB-CL inhibited the
activity of a-glucosidase. Phenolic compounds from scarlet
runner beans (Ci et al. 2018), soybeans (Ademiluyia et al.
2013), the millet seed coat (Shobana et al. 2009), and seven
kinds of legume (Saito et al. 2007) inhibit a-glucosidase
activity. RKB-CL showed the highest a-glucosidase
inhibitory activity (ICs, value, 4.0 pg/mL), followed by
RKB (ICs, value, 6.0 pg/mL) and RKB-CB (>80.0 pg/mL).
On o-glucosidase inhibitory activity, 10 pg/mL polyphenols
for Fra.l was 6.05%, 5.32%, and 10.24% in RKB, RKB-CB
and RKB-CL, respectively (Figure 2). Comparing to Fra.
I, Fra.Il showed higher a-glucosidase inhibitory activity in
RKB (70.43%), RKB-CB (8.32%) and RKB-CL (61.40%),
respectively. In our daily cooking and cooking beans factory,
the cooking liquid was thrown away. In our research, RKB-
CL showed higher a-glucosidase inhibitory activity. RKB-CL

is worth of reusing, and developing as nutraceuticals.

i |

Table 2. The inhibitory concentration of 50% of a-glucosidase
activity (IC;,) in RKB upon thermal processing.

IC50 (ug/mL)

RKB 4.0
RKB-CB >80.0
RKB-CL 6.0

The abbreviations are the same as Table 1.

Conclusions

Polyphenols from RKB-CL showed higher DPPH
radical scavenging activity (per mg polyphenol) and
a-glucosidase inhibitory activity than those of RKB-CB.
RKB-CB had mostly monomeric polyphenols, and RKB-
CL had high ratio of oligomer polyphenols. Moreover, we
found oligomeric polyphenols from RKB-CL was related to
inhibiting a-glucosidase activity. These observations indicate
that RKB-CL may serve as a source for the development of

nutraceuticals with anti-diabetic and antioxidant activity.

OFra.ll

80 B Fra.l

S

= T
h=]

2

2 60

<

b,

~

Q

=1

=

E 40

<]

1]

<

el

‘@

g 20 |

@

s

N |
RKB

RKB-CB

RKB-CL

Figure 2. a-Glucosidase inhibitory activity of Fra.l and Fra.Il in RKB upon thermal processing. Polyphenols
of each Fra.l and Fra.Il was used at 10 pg/mL. The abbreviations are the same as Table 1.
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DREALE D 23T 1HREUE, R TIE AR ILkFETH D &
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EEESTREICLY, BEELTERTS3ARKDH Y
WEARMBETENTZ, £Z T, ZOBSEENL, i
HESICBI MM E Z O3RNSR L, FlaAk L
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m) (cm) =& (m) (cm) # (cm) BAHE (om) )
A 21 42 03 15(1.2-17)  41.1(39.4-427) 440 (428 - 457) 3(2)
40 1.0(0.8-12)  41.2(284-550) 43.2(30.0-57.4) 4(0)
8.0 14(1.1-17)  303(239-39.9) 33.1(265-427) 4(0)
B 24 58 03 1.8(1.1-22) 594(498-746) 61.2(54.2-76.8) 3(2)
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8.0 22(1.1-36)  429(30.6 - 630) 47.2(37.8 - 65.5) 4(0)
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Abstract

Three canopy trees of Quercus dentata were blown
down by the strong wind of a typhoon in 2016 in the Obihiro
Agricultural High School Reserved Forest. The stem disks
sampled at several heights from these trees were examined
for their age and radial and height growth. The number of tree
rings was 171 at 0.3 m height of two trees from which disks
were able to be sampled at this height. The number was fewer
by 4 for the remaining tree at the height of 1.5 m. The initial
height growth of the two trees from 0.3 m to 4 m in height
was as large as 40 cm/year and that of the other tree from 0.3
m to 4 m in height was 26 cm/year. These results indicate
that the trees simultaneously started their upper growth,
and that some natural event that allowed these trees to grow
rigorously had occurred just before 171 years ago. Both disks
at 0.3m height had large scars at the 42th and 57th rings from

the center of each disk.

Keywords: tree age, radial growth, height growth, forest

history, reclamation
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How was the Great Kanto Earthquake recollected? (3):
The Great Kanto Earthquake described in an autobiography
Jun’ichi SHIBAGUCHI
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Abstract

The first step in presenting a course that utilizes the Bible in English education, especially in a
Japanese academic institution, would be to clarify the necessity and importance of such a reference text.
This course thus shows the Bible’s significance as literature and the preeminent role it has played and
continues to play in the development of Western culture. Content and Language Integrated Learning
(CLIL) is the vehicle which allows integration of a given subject, such as the Bible in this case, into
language study. It has become the umbrella term describing both learning another subject through the
medium of a foreign language and, at the same time, learning a foreign language by studying a content-
based subject in the given language. The advantages of such an approach (also known as “content-
based instruction” and “bilingual education”) include learning content as language skills improve,
getting language learning integrated into the broader curriculum, and providing increased motivation
among students who see language in their areas of interest and real-life situations. Obihiro University of
Agriculture and Veterinary Medicine (OUAVM) has been offering such courses for several years and has
valuable experience to share with teachers considering the implementation of CLIL in their own courses.
One course in particular, English V (Advanced English Topics), is looked at in detail in this paper to
demonstrate the advantages of the CLIL approach to education and how it can be utilized to study the
Bible. Relevance of the Bible in literature, music, art, science, history, government and education are

explored and discussed.

Keywords: Bible in English education, bilingual education, CLIL, content-based education, language

program , Western culture

Obihiro University of Agriculture and Veterinary Medicine (OUAVM)
Department of Human Sciences

marshall@obihiro.ac.jp

134



Marshall Smith

Rationale

The first step in presenting an English course on the
Bible in a Japanese academic institution would be to explain
its necessity and importance (relevance). Given that the
Bible nowadays often conjures up images of religion and
even fanaticism in the minds of the left-leaning xenophobic
academia of Japan, one needs to approach the subject with
caution and objectivity, weighing the evidence where it falls.
One must not allow partisan scholars in the name of political
correctness to suppress facts and historical accuracy.

Although there are religious zealots in the world
fomenting hate, uprooting cultures, tearing families
and nations apart, and seeking to undermine systems of
governance in the name of religion, we cannot allow fear,
usually stemming from a lack of knowledge, to push us into
a corner, to cause us to suppress facts or information relevant
to advancing appropriate knowledge and understanding,
especially in the academic realm. Such disturbing images,
indeed, paint a scenario that frightens the average person;
and even in Japan, abuses of religion have peppered the news
with ominous cults and scandalous Buddhist and Shinto
practices over the years. The Bible has become synonymous
with religion, and religion with evil, something taboo, not to
be discussed but steered clear of.

On the other hand, rather than sticking our heads in a
hole, like the proverbial ostrich, we must, as mentioned, seek
to hold a dialogue and comprehend the real-life issues and
fundamentals. The proverbial baby shouldn’t be thrown out
with the bath water. An article in The Japan Times implied
that unless leftwing academics learn to value or at least
tolerate diversity, the future for intellectual inquiry, especially
in the humanities and social sciences in Japan, remains
bleak.'

Given these parameters on the one hand, it is a widely
accepted fact that without an understanding of the Bible,

today's youth cannot fully understand the Westernized world
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and society.2 In fact, based on research studies, regardless of
a person’s stance on matters of religion, an educated person
needs to know about the Bible. Robert Polhemus, Stanford
University’s English Department Chair, asserted in a study
to determine what Bible knowledge students need, that "The
Bible is the cultural heritage of the nation we live in, and
also the heritage of the creation of literature in English."* His
study focused on Bible literacy for participating fully and
equally in Western cultural discourse—not a Bible scholar's
knowledge, but a layman's literacy.

On a broader scale, the Bible has had a tremendous
influence on people and cultures throughout the world and
has greatly contributed to understanding global events. Its
subject matter has permeated history and great works of
literature, music, art, and scientific achievements, as well as
provided a foundation for education, government, and law.

For these reasons, it is deemed essential that any
academic program teaching English and seeking for any level
of international recognition and achievement includes study

of the Bible.

What is CLIL?

Content and Language Integrated Learning (CLIL) has
become the umbrella term describing both learning another
subject, such as math or biology or Bible (in this case),
through the medium of a foreign language and at the same
time learning a foreign language by studying a content-based
subject in the given language. The term CLIL was coined
by David Marsh (1994): "CLIL refers to situations where
subjects, or parts of subjects, are taught through a foreign
language with dual-focused aims, namely the learning
of content and the simultaneous learning of a foreign

language."’
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Advantages of CLIL

Also known as “content-based instruction (CBI)”,
“bilingual education”, and a host of other names (Fig. 1), the
advantages of such an approach include learning content as
language skills improve, getting language learning integrated
into the broader curriculum, providing increased motivation
and fostering thinking skills and application among students
who see the importance of language in their areas of interest
and real-life situations, and, overall, creating a natural

learning environment.

Fig. 1 The various methodologies and programs employing

CLIL principles.’®

® Bilingual Integration of Languages and Disciplines
(BILD)

® Content and Language Integrated Learning (CLIL)

® Content and Language Integration in Primary CLIP

® Content-based Language Instruction (CBLI)

® Content-based Language Teaching (CBLT)

® English Across the Curriculum (EAC)

® English as an Academic Language (EAL)

® English as a Medium of Instruction (EMI)

® Foreign Language Immersion Program (FLIP)

® Foreign Languages as a Medium of Education (FLAME)

® Languages Across the Curriculum (LAC)

® Teaching Content Through English

® Teaching English Through Content

Experiences of CLIL at OUAVM

OUAVM has been utilizing the CLIL concept in many
of its courses to date, mainly with the language courses, but
also in other subject areas as well. However, for the purposes
of this presentation, I would like to focus on one particular
course, English V (Advanced English Topics) and show how

this approach to learning demonstrates the advantages of
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CLIL.

English V (Advanced English Topics)

course

Outline

English V (Advanced English Topics) is an English
language course that is thematically centered on the Biblical
roots and foundation of Western history and culture. In other
words, while the course is taught in English, the content of
the course focuses on the influence and role the Bible has
had, and continues to have, in all spheres of Western history

and culture, the cradle of the English language.’

Textbooks

Accordingly, the textbooks currently utilized in the
course include the Bible (reference book), Elevation of the
Cross, and The Bible and Its Influence (Fig. 2).

Elevation of the Cross, written and first published by
E.G. White in 1892 and edited by M.T.S. Smith in 2013,
remains a best-selling classic volume on Bible philosophy
printed in more than 150 languages and selling millions of
copies.

The Bible and Its Influence, by Cullen Schippe and
Chuck Stetson, was produced by the Bible Literacy Project
in the U.S. According to the Bible Literacy Project website,
it was initially launched in September 2005 as the only First-
Amendment-safe textbook, compliant with the Constitution
and Supreme Court rulings, that supports objective academic
study of the Bible from Genesis to Revelation. It is used
by thousands of students in public high schools throughout
the United States. Because of its broad acceptance in the
educational community and its widespread use nationally,
it has become the standard for academic Bible study in the
USA. It is also fast becoming the academic standard in the
global community.

Developed over a five-year period with input from
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Fig. 2 Textbooks for English V (Advanced English Topics) course.

SECOND EDITION

@,

3

\

TEACHER'S EDITION

40 leading scholars, religious leaders, and academic
practitioners, this textbook provides an opportunity to share
the contents of the Bible—narratives, characters, plots,
poetry, letters, events, parables, prophecies, and proverbs—in

an appropriate and scholarly way.

Bible and Literature

According to an article in The Washington Times , the
first reason to read the Bible as literature is that it is a work
of literature.® Since the Bible has often been read through
the ages in a religious sphere, many have been misled into
thinking that the Bible is a piece of doctrinal exposition. This
is a misconception. The form in which the Bible comes to us
is primarily a literary anthology; a collection of varied literary
genres (narrative, poetry, letters, and visionary writing)
written by multiple authors over the span of many centuries.

What are the implications of this? The literary nature
of the Bible opens the way to its being studied as part of

the literature curriculum of any school. This is not the only
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place in which to locate the academic study of the Bible, but
it is the most natural place. Among other considerations, it
is useful to note that there is something prototypical about
the Bible. In the Bible we see the essential principles of
literature highlighted. This makes the Bible the best possible
introduction to literature and its techniques.

But is the Bible important literature? Yes, it is the
world’s most famous literary work. In fact, it has been and
continues to be the central book of English-speaking cultures
throughout the ages. It has provided the cohesive frame of
reference for Europe and America. Compared to the Bible,
even the collected works of Shakespeare are demonstrably in
the second tier of literature.” And so many of famous literary
works, ranging from William Shakespeare to Jane Austen
to Robert Frost, cannot be properly understood without a

background knowledge of the Bible.

Bible and Music

In the realm of music, and the role the Bible has
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played, we see that the majority of the great composers
and musicians of all time, including Handel, Haydn, Bach,
Mozart, Beethoven, and others, were inspired by the Bible
above any other book and read it studiously. Their most
popular compositions are based on Bible passages and stories,
including Handel’s massively popular Messiah and Haydn’s
The Creation. “ Johann Sebastian Bach appreciated his
heavily-annotated Bible so much that, when he was satisfied
with a piece of music, he wrote the letters SDG at the bottom
of the page - Soli Deo Gloria - For the Glory of God Alone.
He hoped that when the music was played, it would point
toward God.”"’ Wolfgang Amadeus Mozart set many passages
of the Bible to music, as did Ludwig van Beethoven in his
universally recognized Ninth Symphony."

In early America, popular Bible-based hymns flourished,
such as Amazing Grace; and African-American folk songs
portraying deliverance from slavery, like Go Down, Moses
and Didn t My Lord Deliver Daniel?, inspired social reform.

But the Bible’s influence hasn’t been confined to
“religious” music per se. Popular songs by mainstream
artists in every conceivable style have included references to
biblical stories, such as country legend Dolly Parton’s Coat
of Many Colors, Lauryn Hill’s Forgive Them Father, Turn!
Turn! Turn! by The Byrds, 40 (Psalms 40) by U2, and 4 Light
in the Darkened World by metal/hardcore band Killswitch
Engage, just to name a few. Artists have always been drawn
to the Bible’s more colorful stories in hit songs like Leonard
Cohen’s Hallelujah, Bloody Mary and Judas by Lady Gaga,
and even Disney animation theme songs."

These songs and their videos—like much of music in
American life, whether classical or popular—depend upon a
widespread cultural awareness of biblical stories, themes, and
iconography for their very power. Those who don’t know the
biblical references can’t fully understand what these artists

are trying to communicate.
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Bible and Arts

Throughout the history of art, many great artists
have been inspired by the Bible. The most well-known
masterpieces by Michelangelo (the Creation of Adam, David,
Moses, etc.), Leonardo da Vinci (The Last Supper), Vincent
van Gogh (The Good Samaritan, The Raising of Lazarus,
Pieta, etc.), Raphael (Christ Blessing) and Rembrandt (The
Blinding of Samson, The Descent from the Cross) represent
only a few of a broad field of museum pieces portraying
Bible themes."” Without a knowledge of the Bible, a trip to the
Louvre or British Museum would leave a person scratching
his head and feeling functionally illiterate.

And in modern visual arts (movies and Broadway plays)
there seems to be no end to the creativity the Bible engenders.
Blockbuster films such as Gone with the Wind with Clark
Gable, Ben Hur and The Ten Commandments starring
Charlton Heston, Mel Gibson’s The Passion of the Christ,
C.S. Lewis’s children’s epic fantasy series, The Chronicles of
Narnia, Lucasfilm’s Star Wars series, JJR Tolkien’s The Lord
of the Rings, James Cameron’s Titanic and Avatar, and most
of the Disney animation classics, just to name a few, fuse

Biblical themes into their stories.

Bible and Science

One of the most serious fallacies of modern thought is
the widespread notion that Bible philosophy is in conflict
with true science and, therefore, that genuine scientists
cannot believe the Bible. As a result, many turn to alternative
theories and explanations of history and the origin of our
living systems such as evolution. However, thousands of
scientists of the past and present still hold the Bible as the
authority on life and its beginnings.

To name a few, Galileo Galilei, the father of modern
science, was a firm believer in Biblical creation and the
Bible as truth.' Johann Kepler, famous for developing the
field of astronomy and discovering the mathematical laws

of planetary motion (known as Kepler’s Laws), had a deep
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appreciation for the Bible and its authority, and for the God
of the Bible who founded the universe."” Robert Boyle, the
father of modern chemistry, who transformed the study of
science into an experimental discipline, remained a devoted
student of the Bible throughout his life."

Then we have Sir Isaac Newton, perhaps the most
influential scientist of all time, who was also a serious student
of the Bible and published several theological works. Even in
his famed Principia, Newton exhibited his belief in biblical
creation by writing that “this most beautiful system of the
sun, planets, and comets, could only proceed from the counsel
and dominion of an intelligent and powerful Being...”"

Even modern scientists have admitted the weaknesses
and alleged fallacies of evolutionary theory."® ' Due to the
limitations of this article, I’ll briefly mention quotes from
three of them. Darwin wrote in a letter to another well-known
scientist, “The impossibility of conceiving that this grand and
wondrous universe, with our conscious selves, arose through
chance, seems to me the chief argument for the existence
of God.”* Sir Fred Hoyle, a commemorated English
astronomer, stated, “Random and impersonal chance does
not create complexity and design.” and “We must now admit
to ourselves that the probability of life arising by chance by
evolution is the same probability of throwing six in dice five

million consecutive times.”*'

Finally, Stephen Hawking said,
“It would be very difficult to explain why the universe should
have begun in just this way, except as the act of a God who

intended to create beings like us.”*

Bible and Government

Every year two million visitors file past the famed
Liberty Bell in Philadelphia, USA. As they look at the
cracked bell, they read these words: “Proclaim liberty
throughout all the land unto all the inhabitants thereof.” The
inscription comes from the Bible (Leviticus 25:10).” Most
English law is ultimately derived from the codes of law

within the Bible, of which the Ten Commandments is pre-
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eminent.” Thus, in the United States government, we can
find the Bible playing a historical and central role. From the
swearing in of Presidents to the Supreme Court, the Bible
continues to be employed as a guiding light towards honesty
and truth. Its emblems appear on the currency, engraved
on powerful government buildings, and sung in national
anthems.

The Bible provides the moral cohesion of society.
Theodore Roosevelt, the 26™ President of the United States,
said, “The teachings of the Bible are so interwoven and
entwined with our whole civic and social life that it would
be impossible for us to figure out to ourselves what that life
would be if these teachings were removed. We would lose
almost all the standards toward which we strive to raise
ourselves. ”* Abraham Lincoln, arguably the greatest United
States President, is quoted to have said, “I believe the Bible is

the best gift God has ever given to man.””

Bible and Educational Institutions

One last evidence for the Bible and its importance
in education is the role it has played in the evolution of
education. Many of the greatest universities that exist
today—Oxford, Cambridge, Harvard, Princeton, Yale, and
so on—were founded as Bible schools, places to study
the Bible. Among these schools is Oxford, whose motto
(guiding principle) remains “The Lord is my light” (Psalm
27:1).”” Cambridge University’s motto is “From Here, Light
and Sacred Draughts”.”® For Harvard, the original motto
“For Christ and Church” was later changed to “Truth”. And
Yale’s motto is “Light and Truth”. Finally, Princeton’s motto
displays the Bible and translates as “Under the Protection of
God She Flourishes.””

George Lindbeck, former professor of theology at Yale
University, once described the cultural position of the Bible
in American culture this way: “Its stories, images, conceptual
patterns, and turns of phrase permeated the culture from top

to bottom. This was true even for illiterates and those who did
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not go to church, for knowledge of the Bible was transmitted
not only directly by its reading, hearing, and ritual enactment,
but also indirectly by an interwoven net of intellectual,

literary, artistic, folkloric, and proverbial traditions.”*

Summary

This paper begins by providing a rationale for
incorporating the Bible into a CLIL language course.
Following this is a description of CLIL and its dual-focused
advantages. However, the bulk of the paper focuses on a
case study, a course that has sought to incorporate these
advantages into the classroom by combining English language
with academic study of the Bible and its influence on culture.
Classroom instruction and experience have provided positive
feedback. The advantages of CLIL have become obvious
in increased motivation for learning and fostering thinking
skills. Students have also expressed an increased awareness
of the importance of English. The justifications for combining

a study of the Bible in this approach are reiterated as follows.

= The content of the Bible has had a sweeping impact on
people and cultures throughout the world.

= The Bible helps us understand current events.

= [ts subject matter permeates great works of literature,
music, and art.

= It provides the foundation for science, history, law,
politics, and education.

= Based on research studies, regardless of a person’s stance
on matters of religion, an educated person needs to know
about the Bible.

= It is hoped that, through this course, Japanese students are
able to gain a broader understanding of the culture of the
English language and other cultures, and be empowered to

function more effectively as global citizens.
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The 2017 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

. Dynamics of radionuclides in area of 14 km distance

from the Fukushima Daiichi Nuclear Power Plant -
Changes of cesium concentrations for four years in
invertebrates in relation to feeding habits -

(Hideyuki Kabeya,Ecology and Environmental Science)

. Effects of neem extract and formulations on larval

growth and emergence of Aedes albopictus, Aedes
aegypti, and Culex pipiens pallens (Diptera: Culicidae).

(Minori Ochiai,Ecology and Environmental Science)

. The effect and functional mechanism of pituitary

adenylate cyclase-activating polypeptide(PACAP) on
ghrelin secretion in Holstein cattle

(Shogo Kamiya,Animal Production Science)

. Effect of season on animal welfare assessment in dairy

cattle and the improvement of dairy animal welfare
protocol

(Mika Kitamura,Animal Production Science)

. The effect of exendin-4 administration on pancreas

modifying action of somatostatin in steers

(Tomoo Satou,Ecology and Environmental Science)

. Morphological comparison of vertebra among four semi-

fossorial Soricomorpha species

(Asumi Suzuki,Ecology and Environmental Science)

. By using radiotelemetry, detection of 'nesting range' of

Siberian flying squirrel in natural forest in Hokkaido,
Japan

(Haruki Suzuki,Ecology and Environmental Science)

. Functions of pituitary adenylate cyclase activating

polypeptide (PACAP) receptors expressed in pancreatic
beta cells

(Seiji Seyama,Animal Production Science)
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10.

11.

. Influence of sexual dimorpism on inter-nest distance of

Siberian flying squirrel

(Maho Fukuya,Ecology and Environmental Science)

Research the digestibility and feed properrty of Chinese
yam(Dioscorea opposita) residue silage

(Yuta Hosoya,Animal Production Science)

Attractiveness and flight behavior of phototaxis insects
to different wavelength of light emitting diodes(LED)

(Kanoko Watanabe,Animal Production Science)

Master's Program in
Food Science

. Study on new Yudane bread method aimed to improve

the Yudane white bread quality
(Keisuke Kato, Food Science)

. Metabolic studies on functional glycerophospholipid

(Riho Sakurai, Food Science)

. Studies on the effects of sphingolipids on intestinal

inflammation.

(Takuya Seino, Food Science)

. Application of fermentable yeast striins isolated from

the nature in Hokkaido for breamaking
(Shunsuke Takoi,Food Science)

. Plant tissue localization and use for crop production of

Variovorax sp. isolated from sugar beet

(Momoko Tanoue,Food Science)

. Bread making qualities of bread made using the

Takidane bread making method
(Ayaka Terayama,Food Science)

. Dynamic transition of fungal community between

two fermentation steps in the production of Japanese
traditional fermented tea Ishizuchi-kurocha

(Miyu Yamomoto,Food Science)

. Application of the yeast Saccharomyces bayanus for

breadmaking

(Megumi Yokoyama,Food Science)
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10.

. Bioactivity of antioxidant and prebiotics from commonly

consumed vegetables and root crops under simulated
gastrointestinal conditions

(Kilua, Aldrine Donnasiana,Food Science)

Study on Evaluation of Storability of Local Maize (Zea
mays L.) Varieties Grown in Eastern Africa

(Ephantus Nguma Bernard,Food Science)

Master's Program in
Agro—environmental Science

. A Study on Regional Promotion Measures by Livestock

Projects with Japanese Brown Cattle "IKEDA GYU"

(Nobuo Takayama,Agricultural economics)

. The genetic variation of ability for chilling acclimation

in rice

(Meijia Yang,Plant Production Science)

. Motion analysis of pendulum boom suspended stabilizer

on a large-size sprayer

(Nozomu Abiko,Engineering for Agriculture)

. Evaluation of genetic variation and QTL analysis for

root hair length in wheat

(Natsumi Okano,Plant Production Science)

. The influence of traditional slash-and-burn agriculture

on carbon accumulation and soil fertility in Sabah,
Malaysia

(Araki Kishimoto,Plant Production Science)

. An appraisal on candidate genes for important

agronomic traits using single nucleotide polymorphisms
in Japanese potatoes

(Harumitsu Sasaki,Plant Production Science)

. Analysis of the genetic mechanisms associated with

domestication and adaptation in rice

(Hiroaki Bannai,Plant Production Science)

. The effect of beauveria bassiana s.l. 60-2 secondary

metabolites on survival of Anopheles stephensi

(Yu Matsuzaki,Plant Production Science)

. Detection and fine mapping of QTLs for seed dormancy

in wheat

(Koki Yoshikawa,Plant Production Science)
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10.

11.

Exogenously supplied calcium by the technique of
seed enrichment improves the germinability and initial
growth of timothy (phleum pretense L.) under salt stress
(Ri Ma,Plant Production Science)

Evaluation of Zn( 1) in arable soils of Malawi and Japan
(Mulenga Osward Asaile Japhet,Plant Production

Science)

Master's Program in
Animal and Food hygiene

. Effect of bovine preovulatory follicular fluid on immune

gene expression in the bovine oviduct epithelial cells

(Kazuhiro Morita,Animal Environmental Hygiene)

. Investigation of various muscles in beef cattle using

image analysis

(Masato Otani,Animal and Environmental Health)

. Chraacterization of mice-adapted low pathogenic avian

HS5N2 influenza virus and evaluation of its virulence and
genetic vharavteristics
(Yuki Ozeki,Food Safety)

. Epidemiological survey of a cervine Theileria in wild

deer, questing ticks, and cattle in Hokkaido Japan

(Shunya Shibata,Animal and Environmental Health)

. Anaerobic Co-digestion of Ground Dairy Manure and

Ground Food Wastes

(Tomoya Shirai,Animal and Environmental Health)

. Biohydrogen fermentation of dairy manure with crab

shell

(Yasuha Sugawa,Animal and Environmental Health)

. Comparative study of soft type cheese manufactured two

types of penicillium roqueforti

(Kazuya Sugawara,Food Safety)

. Characterization of lactic acid bacteria isolated from

goat milk produced in Tokachi area

(Tukimune Tanaka,Food Safety)
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10.

11.

12.

14.

15.

16.

17.

19.

. Bovine Oviduct Epithelial Cells (BOEC) condition

medium suppress phagocytosis for sperm by PMN, but
not for latex beads and E-coli in vitro
(Haruhisa Matsukawa,Animal and Environmental

Health)

Formation of Social Capital and Hygiene Management
on the Small Scale Shrimp Culture in Vietnam

(Kazue Murata,Food Safety)

Effect of lipopolysaccharide(LPS) on fertilization and
embryo development in mice.

(Yura Ryosuke,Animal and Environmental Health)

Study of xenotransplanation and tissue culture in canine
ovary

(Ichiko Wakasa,Animal and Environmental Health)

The syudy of cross-protection conferred by Babesia
microti against a lethal Plasmodium chabaudi challenge
infection in mice

(Artemis Efstratiou,Animal and Environmental Health)

Economic Impact of Dairy Technology Training on
Small-Scale Dairy Management in Ethiopia
(Seblewengel Getachew,Food Safety)

Purification and biochemical analysis of 6-phospho-
B -galactosidase induced by lacto-N-biose I from
Lactobacillus rhamnosus FSMM15

(Jiayi Cai,Food Safety)

cyp51A4 based azole resistance mechanisms in
environmental isolates of Aspergillus fumigatus in
Obihiro Japan and serum galactomannan studies in
bovine mycotic abortion

(Bolu Muhammad Sarumoh,Food Safety)

Effect of euglena (Euglena gracilis) on quality of corn
silage and performance of sheep

(Zuerdong Erxiati,Animal and Environmental Health)

. Evaluation of the Chemotherapeutic Potential of

Nitidine chloride and Camptothecin against Babesia and
Theileria Parasites

(Dickson Tayebwa,Animal and Environmental Health)

Molecular analysis of tick-borne protozoan and
rickettsial pathogens in small ruminants from two South
African provinces

(Aaron Edmond Ringo,Animal and Environmental
Health)
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The 2017 Academic Year, Index of

Dissertation for the Graduate School of

10.

Obihiro University of Agriculture and

Veterinary Medicine

. Analysis of host defense immunity and development of

recombinant vaccines against Babesia microti infection

(WAN Guanbo)

. Studies on the development of diagnostic methods and

chemotherapeutics of babesiosis

(Guswanto)

. The local immune response to early embryo in bovine

oviduct and uterus in vitro

(TALUKDER Anup Kumar)

. Efficacy of piperaceae plant extracts and microorganism-

derived compounds: metacytofilin and kijimicin against
Toxoplasma gondii

(LEESOMBUN Arpron)

. Economic analysis of farmer's behavior and incentive

towards African swine fever control in Madagascar
(RANDRIANANTOANDRO Tiana Navalona)

. Assessment of fertilizer properties of digestate from

anaerobic digestion of dairy manure

(KOUTO Sai)

Studies on the development of dourine specific
diagnostic methods
(BATDORIJ Davaasuren)

. Studies on the evaluation of potential antigens for an

antigen and antibody-based serodiagnostic assays for
Schistosoma japonicum infection

(MACALANDA Adrian Miki Cular)

. Repositioning of orally administered compounds for the

treatment of African trypanosomosis

(MOLEFE Nthatisi Innocentia)

Characterization of monoclonal antibodies against HSN1
subtype highly pathogenic avian influenza virus and
their use for analysis of viral antigenicity and diagnosis

(GRONSANG Dulyatad)
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1.

Agricultural Science,

The 2017 Academic Year, Index of
Dissertation for the United Graduate
School of
Iwate University

Reproductive performance and factors influencing it
in dairy cattle kept by smallholder farmers in southern
Malawi

(Keitarou Watanabe)

. Physicochemical proper t ies and processing of tuber

and cereal crops

(Daiki Murayama)

. Improvement of passive immunity and serum

concentration of immunoglobulin G, and health status
in dairy newborn calves by non-digestible saccharides
supplementation

(Aung Htun)

. Empirical research on management restructure methods

for large farming businesses

(Takashi Matsuda)
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