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Establishment of Blanching Refrigeration Storage Technology for “Shiro-Okra”
Tatsuya HIRATA

Abstract: “Shiro-Okra” is a traditional okra cultivated in the Misumi District of Nagato City, Yamaguchi
Prefecture. Its various characteristics are outer skin that is light yellow to green color, delayed hardened,
higher viscosity than ordinary okra, and high antioxidant properties. We established a blanching
refrigeration storage technology that retains these characteristics. The result showed that the color of
“Shiro-Okra” was affected by heating temperature and time of the blanching treatment. The optimum
conditions to prevent discoloration in the blanching treatment were a heating time and temperature of 1 min
and 100°C or 3 min and 80°C, respectively. After processing under this condition, freezing and storage at <
-20°C did not change the characteristics such as the color, viscosity, number of general bacteria, and

nutritional components for up to 15 months. This blanching refrigeration storage technology would make it

possible to supply “Shiro-Okra” year-round.

Key Words: discoloration, viscosity, antioxidant

F—U—F KR, it e

23

il

HBLBITAZ 701 ZfETH Y | KT =Rt
T 50 ELL R GRS e ARDSHEF T D,
M HNRFE O THEL 72012V D Z, T hVh7e<
G0 DNEE DA T D 3 (5D D E R E
DR 5, FMMHIXTHORER S L UCAREILK
ZX o TWDHN, AEPENFEIICEEFT 5 Z LI L Afff
AT, #1230 | O X HOHINNZNZ &
OAPEIRBLOILIT & 7p > T D, FORERE LT, B
Bt METIIL A R) SCHEI ML A TR L, 1
WESHFE & U COERDPRRT ST L3, L7
TT T TN SFUTOR,

ARZETIR, 7T o F o T s s s e LT
DT ZITHRET 5,

MHE I UVAE

1 HEtbe
HEREPEN L, 1L R EF G S - F136< B (5

FER) OHI&SL M £721EL Y1 X)L HRINL A
LT, IHEL7-AR< bl 24 FFELIPIZAER it
EAD -t

2 TSUFUTARNIEEMY

HI< HORHE T o DR Y 229 b SHIT
SVMBRGAEZEIAT 57200, W ORREERD 1A
AR HaE THEE (EAL0 cm, AE30 L) TlES
W% U=, 77 T 7%iamKiccamL, R
T L7 (VA (230 X270 X 0.025 mm) (T35
D, 20°CHR L U-B0°CTHEIEIZ 1 NARE LT, £
D%, VKRR L CEIEIICES, BLOE, MEZ
HE Uz, ZERNIBNRES, NIENRRE, AR, R
FEIREED 4 FIRC 2 KEOZLEIREITEER L Uiz, &
PR LRI 1 RO LB TH D,

Wl R TIUTFURBICEITDER L KEE

BN K e
TNEEEE (A) 80°C 100°C
INEAEERS (B) 153 35
RHEIRE (C) 1% 3%

7 SR FE (D) -20°C -50°C




FB< BDOT T F v 7 RSN OREL

3 AFEERICEITAIAELEEL

2 DR TG DN T T o F o 5D, IR
& 100°C, MENRE 1 /0 208R L, E OS5 CUu,
A LT-1412300 g o0 CEE D TR C—20°C T
BT, PTEEIR (1,3,8,12,15 20 A) 14, Bk
FENDED L, KRR, — AR ET 5 &
EBIT, FERO B KON ST AT o T2,

n e

FTERIRIE, A< O AT A Uiz, fifsf
% BER, oS, FEBOOE (L) 275t (JS555 COLOR
TECHNO SYSTEM(#5)) THIFE L., ‘A BEOE L L
Tl U7z, WIES4 K E Lz,

2) FhE

HERER Lo B3 < DBIRIC 9 [EEOKS AN
THED . EAL20 mm, VRS 30 mm OFFERZHT 20 mn
DESIT7e D X I, B EERIESS RE2-3305S
B 2 VW CHEEZRNE Uiz, JIESHT
7T Y —EANEIEAE 10 mm, HIEEE 1 mm,sec,
WEBRLEZ V) 7 Z 2 210 mn, JIETEAHRE00% & LT,
WEL4 KIEE Lz,

3) —REH

TAfER L7=AB< HE 7 ) — U FNTRE L
THIWT L, 10 g BAKEFEL T, A h~7 4 /L Z—(Z 100
mL DOPEFEKZ NI, BRI 90 FORHITHE L GRIEIER
RS, Z ORI 1 ml ZPRE/K 9 ml ALY Ok
BRE AL, ¥V —THoHIRE L T 10* 5Bk
L7, [FREIC 10° ~10° ZFREILT-,

HIE L, EHRTHE > TR e
KEsH (A/KBEEMSH) 23.5 ¢ Z0ERUK 1 LN
TR L, F— F 7 L—7 Tl L7, 50°CHiif% T
T — AR 20 ml AL TER LT,

[ —FRBEE ORI OVWT, 2 Kod R A s
L. BBtz 1 ml 3071 LaRIcEm L,
3TCT48 Wil L, v =—K sl L7, MIE
134 A& L,

4) FXERS

HRGHIER LT A3 < AT LU GRELE L,
BTN BTy 7 BEAE rE IR AhhAk
SRR, 1997) IS~ CEM L=, 7277 L. ERE
V3TN — RIZIE 2 TR CRIE LTe, 3725,
/M2 50 mg DA HAEELL T, BRBEECRT
258 (NCH-22 >V —X®BR) (Aot #—) Tor
Mridz, MIEES s L,

5 EE

PR VRSRE AL, Yamaguchi 7% (1998) 12
HEUCDPPH 7 1/ URHERBZ-IE L, LA T ORI
X0 7SR REE U, SREIZ500 wmol
L DPPHIAWZ0.5 mL. 0.1 mol /L kU A%EEK
(pH7.2)800 p L, #ERANR0. 2 ml Z /N2 T L <#ER L.
T (15°C) T20 SRS Z I 2720, HPLC (2t
L7e, Fio, RBLERRC b Y A7 77 %
JOMEHERRIR (500 wmol /L Trolox) =1y ha—
V& UTHE LTz, ZoHT2@El 3 TSK-gel
Octyl-80Ts (4. 6 mmX 150 mm, Tosho) #3435 L7-ikfA
rua< 777 (BERYWEIELLC20A ) ZHVv-, &
Z AR 25°C, WOl 1.0 mL/min, IABERIZA &
J =L/ 7K (70 130, v/v) & LT517 nm THitHZAT
ST, TV RIAHERRIE FEMERERE 100 g 10D Trolox
MM EZE T U EE LT FoRTRIC LD
Ko, PEES IEE Lz,

FHUARRETEME (umol Trolox eq. /100 g) =

500 X (A—B),/ (A—C) XV,1000 X100 /W

AT T DE—7 s

B i BRI A I L7500 v — 2 Difg
C:ay ha—/LDO—7 kg
VSRR 5 (ml)

W AR (g)

# R

1 TSUF TR OB WRITRIFT A

B (B [CRIETT T T VT OERT, BEL
RN L AATHAEF CTH -2 (2 ), SHICZHLE
MAMERT D700, 1R L IR AR A F20E L
T2, AP 80°C TR L 43V 3 43, 1000CTIE3 4y
01 AMERN T, JUPRIRHE] 1 /7 UERCIE 80°C
£V 100°C, 3 43 TIF 100°C L ¥ 80CAMERN TV V= (5
3R, INHIY, BEEEBELI-ABbDOT T
F o 71E, 1000CT 1 43 E721380°CT3 435 LT
7o FTo, BIESHHRIBEIIEZOERE LTGRO D
NIz h»o77,

2 TIUF U ARIBEEMOE AR T RIET

BsgRR
T

F35 < DO OEN N I 0 BRI B TR,
bz, [N TIZT T o F o VBRSPS T
FEEEREEICA BT 2 <. KK T~ 372>
Sz B4R .



T ERk
2 R OMHERFMEOENHA (LXHE) LTI HE

EZNPN| @
R R BE T
R R B R moR meoH
O CSNCANC N VST T X i ]
80 1 1 -20 40. 1 36. 4 41.5 42.3 37.2 39.9
80 1 1 -50 38.3 34.8 43. 2 39.3 41. 8 36.5
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Development and Cultivation of “Hanakkori E2” with Characteristics of Early Season

and Labor-saving Type: Breeding improvement of Primary “Hanakkori”

Kouei Fudi, Teruo HIDAKA, Yuji SHIGEFUJI and Satoshi KATAGAWA”

Abstract:

“Hanakkori E2” produced as a cross between primary “Hanakkori” and “Hanakkori ME” using

the pedigree method is a modified primary “Hanakkori.” The production stage of “Hanakkori E2” indicates it

is an early season cultivar similar to the primary “Hanakkori.” The yield of “Hanakkori E2’is 1.6 times that

of primary “Hanakkori.” Furthermore, the labor time for shipping preparation of “Hanakkori E2” is shorter

than that of primary “Hanakkori.” For optimum cultivation, the terminal flower bud should be pinched

immediately it can be distinguished. For optimum yield, the first lateral buds should be picked to avoid

leaving the leaf axils of lateral buds as much as possible. For optimum planting months, this process should

be carried out from mid-August to mid-September.

Key Words: elongation of lateral bud, high-yield, picking lateral buds, pinching, planting stage
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Z=F NI UL NI & -2 S I N R v
Effective Control of Thrips and Spider Mites on Strawberry Plants using Natural Predators

Tetsuhiro IwAMOTO, Toshikazu KAWAMURA and Yoshiyuki HONDA

Abstract: During a study that was conducted from 2015 to 2017, a new control system was devised using
natural predators to control spider mites and thrips that damage strawberries during the period from
February to June. The density of spider mites was effectively controlled by releasing the predatory mite
Neoseiulus californicus McGregor at a density of 5,000 individuals per 10a (= 1,000 m2) in the second half of
February 2016 using banker-sheets (water resistant paper sachets to protect predatory mite), compared to
the case when banker-sheets were not used. The density of thrips was lowered by releasing the predatory
mite Typhlodromips swirskii Athias-Henriot; these were released at a density of 50,000 individuals per 10a
in late March 2015 using the same banker-sheet method. Furthermore, by releasing the thrips predator,
Haplothrips brevitubus (Karny), at a density of 15,000 individuals per 10a in mid-February 2016, the
density of thrips was lowered compared to when conventional controls were used. The cost required to
introduce 7! swirskii and . californicus was estimated to be 109,000 yen per 10a. The cost for introducing H.
brevitubus and N. californicus was estimated at 82,500 yen per 10a.

Key Words: banker-sheet, Biological control, Haplothrips brevitubus, Neoseiulus californicus, Typhlodromips

swirskil
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EURD LT HNTIHE | WEERARAESENEI 207 ) X =HHOGEEM &S, 2005) [ZHWS
TEFIEHZ T T AN T W U~ (Frankliniella &\ o7 HABRIE ST, Fi- /e KdE s hr
intonsa (Trybom)) ZAab L THT I UL & & LT, Whk 26 FEREMOKESE - BIEEERFEIN
M@Q ~6 A)ITRAENS (EH, 1974) (FLb, FFFEHEEFRZE [T b K “~ R EEE I L 5
2013), ZD7=8, FH 2 ~6 A) 1INF=HHETY  HEHRZEOREGIE REBRAROMNT - i~ (FH,
IR TRE L ERRBRAMIET 208N B 5, 2017) 1LY, N —— RO (A A
UL, SEAEAREEONEHINE, BRSO ARAGHE, 5 1 KB PRI ans  (Hi,
KT IS, 2014) OHEmS, 2012), 95 imE = 2017) o LinL., A FIOEHOPRFAN-5E08
A NMATOAFERE DB, Y S F~DOEHEDOFE (H Bt sxiEm, KBl IR Ch 2,
AR, 2017) %5, RN, —J5, 16 T, 2015 Fh5 2017 4RI, A FIOFRMIZIT

-16-



PV NI U R CIY S I 2 U I N =S i v

N Jp——|®

(AN T ARG R

N dp—— RO (32)

7 x)U K
CRIERDEI NG

3’5?%1’5(/\57%}%

7 N CHRAT S 7 #il
v NN,
Wiiian

PrERgl v %
(— ORI

1 PN Fp—— NOOREE L 3R T

L E NSRBI O A B L LT, AN —3— R
R LI Y27 ) X=B ORI VAT — 7Y
AN DT B LOT Y U~ SO A T
oz, MAT, B flaEMRme LTS Tng
THAH DI BT I~ (Haplothrips brevitebus
Karny) ) GRD, 2017) BIYV E=HNADT Y X =
(Amblydromalus limonicus (Garman &McGregor) ) (1L
5, 2014) ZAIFH LI R U~ DN b 1T
7o ZORER, TEROKFFRIFHPIER & i LTk = 2
N OLERNI R A ER SHED ZENTE, NI =
FB L OV I U~ AR 28R At
NELT=OTHEET B,

MHEIVAE

1 NUh—I—RCEFIRALIzSYah TSIk
7 IINE Z DR

AERL. 2016 4F 2 A~5 AiCiLn R ERR AT
VHE—NDONTA 2 TR 36 m’, EakEs, i
0.8mm HEW DRIy FAERE) (2T T, Al
W B0 Er (2015 45 9 HiEhE) 2RV, #BRX
L OIvah 7V E=_y 7 E e AN T1——
~®% 2015 4£10 H 26 HIZ 5,000 55102 43ai&E L1z
X CAF, [RYa v h—aiFEpaEX) ) . @37
aB T H =y IRl Nz v dr—— ’% 2016
42 H 25 HIZ5,000 55102 43 L7ZX (LT, =
YA —FGREX] ), @IV anT I X =3y JA

-17-



KEFIRZ L 24 FTOT7 I U~ ENF =HDOBIERER

ZHEYRT2016 422 H25 H, 3 H4 H, 10 RiZZEhE
12,500 BH10 a ioaxiE LIZX(BLR, [Rv=sy 7
X)), @b A 23 HIZE 7 =)P— R 2, 000
BT LT (UAT, HEFPRRX] ) 38072, 1 X
IT12m (42 BR) & L, RAEISE T 72 o7, S 1 X
4 DFAToTZ, N —— FOZHWDIATE, RE
AR IGEE RO A RO E T TR LT
BL BB T TN D, AR CIIERE RO T =
DR BT, ETORBRX T SRt
DGR TE IR o T-728, TOEF N H—1— (%
& LT, REEE)NORT BREIC L #EFH-0
5 BRIZHOUNT 3 HHHE koD A =JEOMERL s O
7V e, ~ R—~2% VTR i L
Teo FEDIVIET —Z OfMTICIE, $EaHitrY 7 kIR
version 3. 0. 2] &M=, FaBRX A ABIZERT L, B
T2V DNE=H A HRZS PURIX & i & S
A%l e Uiz b7 v GL) 2 AV, i
IIRERET BT IR & L CRD M2 BE
L7t 24T-o7- (F8F, 2010) D5, Tukey—Kramer test
(R ZHEIRE A TS T,
2 NOA——R®EFIRLIZRIIWARF—HT)F
ZIZ&BTY I OTEEORNE
1) INUh—— FCDBAIZ K BEHE
AL, 2015 4 2 A~6 AICEMREHE e 2 —
PN R 2 B (5536 oty Eimscidhs, ML 0.8 mm B
WDBGHAR sy MERRE) ISRV TTV, ShffE Thysb
By (2014 4F 9 A W, 3ERXIE, ORY
NWAX—NT Y H =3y 7Kl NNy Jr—— K®
%3 A 15 HIZ50,000 HA,10a 4yakiE LIZX LA T, [A
TN H—X] ) | Q&M E LTER 10 enX &
X 20 cm DFEHO LR THATZA TN AR —H T ) X=X
v 7#&3 A 156 BIZ50,000 BH10a 2yaxiE L7=X (LA
T [RUUEDLX] ) | @QRUNAF—ATY F=
Ry ZEIZHIT3 A 15 HIZ50,000 58,710 a /0akiE
L7zX CAF, TRUA Ry ZEGRX) ) . @5 A1 H
IZ7 B Z 27N RAKEHID 2,000 {5z AR LT2X (CL
T, MEFHRX) ) 2T, 1 XKiT12 w42 )
LU, BARIFERT 72 o7, ST 1 X4 D To7%
O ~DEIZANTL, T I U~ EH L7205 A
22 FNZA Y ¥ KK 5, 000 {52 Bt L=, idrE
AIZAHRI10 BEREIZ1 A FTHT=0 12 ~13 fED7T
P U~FRSIE S, ~y R— % TR
B LT, BT —F2OfRNL, 8470071y

~FERCHREE Tl sh R B LT DISN TR 1
LRI EE AW To72,
2) N H—— MOk BIRFEH BEhROMER
AL, 2016 4 3 A~b HICEMREH e 2 —
PN A (36 oty mmcikds, HIEZ 0.8 mm HEW DB
HR sy MAERED (23U T TV, Al (23 0 BF) (2015
9 HietH) 2o, s 8XIE, QAL AF—D7
U H =3y Il NS i —o— %3 A 25 HIC
50,000 BH"10a ZysxiE L7=X. (LAF, AT d1—
1 FRYEX] ) . @QRINAX—HT ) H =y J &%
325 H.4 H1 .8 HITAEFT5, 000 FH,10a 4yixiE
L7zK AR, RNy 7 3 [mlihX]) ) . @7k
2 I 7Y RIKEEHAI2, 000 54 H9 AL TU26 AIZ
B L7z CAF, MEFUBRX) ) Zakid7e, 1 X12
mt (42 BR) & L, RAEITERT 7o, i1 X4 s
FHToT=, T U~3NER LIz, O~CXIZ>
WTh, X EFBRCT B2 7Y RAKEHI2, 000 F5iE
4 H9 BRIV FICHA LT-, HERERT ST
HBEIC 1 D FIHZ0 T ~13 LTI 7~FEk
Wz, ~y R—% AW TR g L=, 55
N7 —2OfRmE, B8k 1) EEROTEZRWTT

277,

38 THAAVIVETHIIIEIVIE=ZHRAT
) Bk BT H 2 EEOBBRHE

1) 3 A_LARROBBRhEROMER

THATLT 7 ZTH I 7~Oiihiifl a4 5729, 3
A HR R OB At U, 38R, 2015 4F2 ~
5 HICILATREI OB RGN T 2 2 #1 (%216 nf, +
BEEES, AL 0. 8mm HAVW\OBAR  MAERE) (28
W, IoxshEr (2014 4 9 HERH) TfTorz, &
BXiZ, @3 H 6 HIZTH AN U I XTI~
20,000 86, 10a Z R L7=X CLF, [7H 23 A A)
) ), @R015 4F5 H2 HE 25 RIZTEXZ I
U R7KEAI 2,000 50, 5 A 11 HIZAE /B RAKFA)
5,000 fHfka#A LIZX AT, MEFBhbRx) ) Z8%
I, 1 XKIE216m & U, FARIEFEIT9 1 X4 2y
LT, BCRERTHE 10 BREIC 1 #EA -0
50 AEDOT I U~ IEIS LOT AT T 7
THI T~ E .~y R—~% TR
BT, Bo-T—ZOffind, #BR2 LRk E
ZHWTIT o7

2) 2 BRI OARHRDOMER

WIZ, 2 AR OPERhR AR LT, &

e

-18.



PV NI U R CIY S I 2 U I N =S i v

2016 4 2 ~5 A FEAMERIOBMIES T X 2 i

(% 1,000, s, M 0. 8 m HEVW OB HxR
v NARRE) (ZBUWTITV, dnfill S s D ) (2015 4
9 HiEm) 2RV, #BRXiE A2 A 17 BIZT A
HLD 7 ZTH 720,000 54, 10a Z /s L7zX (B4
T, 7B A2 Apagfichx) ) | @2 A 19 HiZ7v
Tx /7 Zn #4000 5.4 A8 BT 7 T b
U KRN 1, 000 1.5 A 8 AIZT7&'X 7Y RAKE
A 2,000 kL 7 =% 3 RAKFRHE 2,000 (FHEE A
L7z (CAF, MEFURRIX) ) A%tz 1 X 1,000 n
&L, BAEIEERT S, 1 X4 2yis Lz, s, &R
BR1) EREROIFE T T BhiieT —X O,
AR D) ERBROREE VT To7,

3 2 ATEIREREYEZHRATYAZ 5 A LAWK

ROARIBRODINROFEER

AR D BLO2) ITBWC THANL T ZTH
U~ 1 [\ TIE, 5 HURET I O~ E05A A M
BHZENREECH S22 D, VE=DANT Y X =
ZEIACR S DUASRIIBRONR Al LT, 3R T, 2017
1E 2 H~b B FRAMERIOBIMIESE N7 2 2 B (%
1,000 oty fEmdE, (I 0.8 mn AV \OBGHFR > b
ZEXE) IZRBWTT, s ER (2016 4F 9 HIE
fit) TfTo7, BRI, @2 H 25 BICT AT DY
AT~ 15000 5,102 2, 5 H 1 HIZVE=H
AHTVH=25000 86, 10a R L7=X AT, 17
HAPSRECRIX ) . @2 H 28 BIZTEXI7U KK
WA2,000 fEREEAT L2 CAF, MEEBasRx) )
BT, 1 X 1,000m & L, SR, 1 K4
AT Uiz, T, 58k ) BX02) LREEOFIET
1Tolz, /b= —2 Offim L, 31 BLU2) &
RO EZE VT 772,

4 REIE Y MGEREBEARRARI SN EGERDRER
AR 1 25 3 OFEFND I SHCRGES R
REBRL, TIUTET B 23 E U, Hlod7-60,
IR 220 3 1ZRNT, T TS b
BT L A, Z2FAL S RIOEAAT A2 T2 &
B, FH =HI L7 H % 2 B OEAd 5 SE LT
{EHEESRARE I Y ah 7Y F =y J R AUV
AX—A T ) F =Xy JEE 3 [ ORRET DB TR
BEHRASRI e B SRR L, BRIE, 3R 1
N5 3 THWEZI Yo U l—, AU T—, ¥
af TN E =y TR, AUNAF—HT ) H =37
B THATO 7 ZTHFI~<FIofuz, A FIT0%

G OB LTI U~FHOBLH L LTI 7Y R
AEEH, A3 RAKFHEL AER b7 KR A~
HEAORA =HIE LT BT 7 2 KR, B
= P— MKFHEL TR BT = ARG ES
DN RV,

B R

1 Noh—I— R ZEFIALI-SVYah TS ZIZk
BH A IING —DRAFRHER
TSI CHER S VI N =T, & CTh U

H=feotz, Jvanvh—FEREOI vy s
FIIRXCIE, B PO NZ = i SFii& T £ TR
DIVT, AEFIBRX L 0 D7 HEE LTz, X ChiRRS
RTEN T2 R I—2— RO = 5,000 §8,10a
431 [ARREIL, 2,500 §5,10a >0 3 [AlffcH & [FEED
BHRZHRASTRD BTz, 2 Yo\ —RIEERGREX T
I, JEEIRDSERE LA T2 Z =SEELSRKUECH
%1 BNE (AANI R, 2010) LARClddh2
HDD, J1 U NZ R RDHER S A2 BB 2 [X)
IVahTV =T, SN —RREX E I
aB 7Y F=HRXOEL L BRRRCHEE L, 3 AET
(ZD7elnotony, 4 HURRIZS Iaotz GRS X)) . 2
YA —HEENGREX T, 4 A MO I v =
BTV Z=EH D 2 KK L HEFE LTS, T =T
K9 DR T 7, 2 oS R ERIL,
Iy Z AR S IR DR ST,
Y NI —RHIERKGRIE X S T O IBRX O &
BEEPHLI (4 K) . Ivah7 ) ¥ =%
U7X BT TR 2 2N R ITEHE L TN D03, 2
OONT AVIHUE, B, BEEL BIZRIT T, Bk
LTS TRY | HoalRBlA o B m i 24 7o T
Db, BRI DT A DA AT NT
=D TDIRNEE R HiD,

NOH——RCEFRALIZRIINARF—HT)F

ZIZ&BTY I OTEEDARNR
1) NoH—— FODBEAIZK B3R
AUNAF—HT ) X =3 APACRTIE, 79I
~HEN BB A TR X, Db DT HEE L
Teo ATUNAF— Xy ZHMXIE, 4 HE IRV
U H—KEFRRETE 7203, 5 ALIBET I ~3E
DI, AT U BIXIs JONE TR & AR FTFRER
WHERB LT (85 X)) . AU —XKE, ATAR

2

-19.



G = SRR R

KEFIRZ L 24 FTOT7 I U~ ENF =HDOBIERER

100 g bR
g O & R Hk
350
a7 ) St
(B~ - F o Bh)
s 300
3 A
(=)
f 250
& Hl/ ..... \ ...........
;ﬂé 200
3;;& 150 =l YN AR TE X / \
2y —— U R / \
< 100 —— 37N g ERX
e AN |
50
0
2/25 3/4 3/14 3/23 3/30 4/7 4/14 4/21 4/28 5/6 5/11 5/19 5/25
Fo X IvahT VX =R HEOE N L DB ROZE
20
$
18 L
a7V = h
16 (SN e =¥ 1) l \
2 14
: — [
3 12 el YINT YN -FRER (X
5 —— 3 B X l \
10 = 3 ) AR X
»
= 8
N
R 6
4 /\ LA\
2 /
0 X A
2/25 3/4 3/14 3/23 3/30 4/T 4/14 4/21 4/28 5/6 5/11 5/19 5/25
3 M RFEOBRNC LD I Y ah 7 X =0RAHTR O
700
600 b
@54 i Q
500 04 H F
m3H &
400
300 \\\\
200 b \\\
NN NN
100 :
. a a g
Wan Vi-FREX N -ATHERGRE X ran g U X {EZEBBR X

H4 K IYah T ) H=ORRIREDEN N X D~ =Sl s AR B o
VR aE, TukeyKramer test (250 5 Y/KUECHEZENDNRNT & 27”7,

-20-




PV NI U R CIY S I 2 U I N =S i v

60

<
i ot )4
S 50 Hieti Tl bR ‘
< B fbb -
el 40 A \AIVELA - p
= / 27173 //A
= i
& 30 A
: A\ ya
N
"l 20
) N
N
! \/‘ T~
0 —O O o) {J J
3/25 4/3 4/13 4/23 5/1 5/11 5/21 6/1 6/9 6/22
60
g 50
N
8 40 —— 20 /p-IX
% —|= 2R 5 X
%5 30 e AN ) X
= o (LIRS /.7& -
:// 20
£
N
10
0
3/25 4/3 4/13 4/23 5/1 5/11 5/21 6/1 6/9 6/22
%5 AT NAX—N T ) Z = DR FEOE N L DBROZE (Fghh, Fiakh)
800
700 |- m6Aa
ﬁ 600 DBEEJr
= m4 G
& 500
&
\g
~ 400
rf
& 300 a
S
200 \Q
0 Siiiiin

AN A=K AIVFR A &

X

ATV ) B X {LEBH R X

F6 M ATNAF—AT Y H=OREAEDENT £ 57 W U~ HES) A R OB
7 FrEciL, TukeyKramer test 1280 5 Yo/KUECTHEIENRNZ & 27T,

v 7 B S IH DT DIVIRIN ST, AV VGO
BB I OEEEBARX OMLT & 74 2 o~ 3 E0shhd
BONTHEZEZDSALINZ (6 X))

2) I\ H—1— RO &k BIREEHBEROMER

A CRAE LTI UL B 7 AT
U BERTE ST, WTHORK BRI, v 720
FTT I~ OBERESHRE LTz, AU T—]
BRI LR T8y 7 3 BIERIKOT W 7~
LTI e 2% T AN N = TSy AV A /Y I 5%
HOX GBI EFBIBRXD 6 EHREEEIHINZ Hiv
D, IREHSDDORHRORANIIN L, A S ORE LT
AFAOE T AT Y I 7~ ERSEIKAE (10 ~11 85100
16 IOz biighotz GET ) . AU T

—1 FEREEXIL, AUy 7 A3 [ERHRX EIHEE
IR T, AUFBIBRK & 7 7 ~FADShh
BBV THEZENA LN (58 X)),

8 THAAIIVETHFIORIZKDTHIUTED

FABRENR

1) 3 AEAIROBABREhROMEER

THA 3 HFARRKIZIT 57 v~ FHORS)
BHIE 4 A 20 BEEFBRX L IHFREZ T,
Lol 5 HUBRIHERI D ORERDIRADT=D, b
AKX LD TR O~ FEAMEIN L, A D OBRARRK
e (10 ~11 85,7100 16) LAFIZHNZ % Z LITHPRZ2D>
STZEFI ), 7 U~EHREITINT, THA3

-21.



KEFIRZ L 24 FTOT7 I U~ ENF =HDOBIERER

120
Kt e R P
£ 100 L 2
2
:H{ 80
hey
% 60
EaN /A
"
£ /
T‘\
. N ==,
0 —
3/24 4/1 4/7 4/14 4/21 4/28 5/6 5/11 5/19 5/25
120
g 100
> —— N -1l
F & w0 SR
pes —— {LEEBBRIX
B 60
v
=
el
% 40
N
20
0
3/24 4/1 4/7 4/14 4/21 4/28 5/6 5/11 5/19 5/25
BT RUNAX—T ) F =D h—— N TORHR E 3 [ OBEREROE  (Lshh, Fakh)
1200 =
o SH §+ b
1000 [-{ @AAG N
. \
800 .
K \\‘ a
= N
> 600
N
rrf
4 400
~
200
0

AT =X AT ) BEA 3 [a] fife ] (X (LZEBLBRIX
%8 AT NWAX—NT ) Z = O HER L OEBOFE N L 273 I U~ i A B oE
A AR, Tukey—Kramer test IZ5 Y 5 Y%o/KUETHEZENRWZ & 2”7,

10 10. 4
s St S

8 0 a7 WV ARk € g
W@ g w7 v Sl
S ——=THAN VIR T
B 4 -

2 A\‘: ]

3/2 3/13 3/20 3/30 4/9 4/20 4/28 5/8 5/18 5/27

10

8 ¥
%3 6
N
= 4

2 _l

0 — - h [ =)

3/2 3/13 3/20 3/30 4/9 4/20 4/28 5/8 5/18 5/27
B XK THAAU I ETYIv~D 3 A EAFHRIZHT 2B55hR (L 74 A 3 A BAFHCAX, T ALEBLRRX)

-22-



40

PV NI U R CIY S I 2 U I N =S i v

35

30

25

=5/

20

0473k b

B3H i

15

7Y U~ hR

10

5

/%

AN

0

ThA3H LA X L BBRIX

%10 THAAL D ZTWI U~ 3 A AR EACESRXO T I o~ 5ag A ROE
A [N, Tukey—Kramer test 12XV 5 Y%o/KAECTHEENRNT & &Rk

Jisct
8 g = 74 WA R
=V ANAC S
56 —— T VI T W7
=
4
2
0 Y — ‘-—:E*"H/ E
2/17 2/26  3/7 3/16 3/25 4/4 4/14 4/22  5/2 5/10 5/18 5/31
10
8 &
26
(=1
=
B 4
2
0 11— = [ [
2/17  2/26 3/7 3/16  3/25 4/4 4/14  4/22 5/2 5/10 5/18 5/31

B TAATT 7 ZTYI T~ 2 APRBENZRIT DBBRR (1 7 2 2 AAReRX, T ALFBAERX)

160
a
140
N

120 M
-H{ - =
= 100 @5 &
& o4 H 7
I =3 it
’/// 60
EN
N 40

20 b

TN —_—

THA2 A Ay fi iR X LB BRIX

12 THAR T ZTHI o~ 2 AR EACESRE O T I v~ AR OE N
A B9 R, Tukey—Kramer test IZ5 Y 5 Y%/KUETHEZENRWZ & 27T,

A Faleh X AR ORI BN A b (6
10 )
2) 2 BHaIROIASSHROMHER

T A 2 AFRIRERKIZIT 5 7Y U~ FADSh B
L 5 A 18 HETFUBRX IV 7e<H#FE LT, L
ML, ZOH%IT 2015 FREERIZ, MEaxIHORHDR
ADMENT 2 & ARt (2005) OBV TE (10 ~ 11
86,7100 16) LA ISPz 5 Z L 1dHkAem-7= GE 11 [X),
5 ADTH I o~ T, T A 2 Adalk

HX LAARIX ORI A B DIVZH, LSt
TIXEEETIALN -T2 GE12 [X)

3) 2 ATAEIRRE)EZHARNT)SE= 5 ALAK

ORI DINRDHER

T HARRRXTIE, 4 APRETTY R o~FED
FAEADIRMNAD Z LRI, 4 A FRLRE I3
ML, VE=HANT )X =l bR E Iz 5 2 &
FHPR o7z G 13 M) . 7 ARSRECRX S
BABRX DA B IR O h -T2,

-23-



KEFIRZ L 24 FTOT7 I U~ ENF =HDOBIERER

12 14 30
EBRRAME
10 THR Y98 VE=pART Y
S T\t e
< g Vv
=
£ {EEEBABR X S
R
K 6
w7 X < 5] ((EEERRRIX) _
4 =T U~ TMER A R X)
—A=T HAH I ETHIv~
2
A s i e i
2/25 3/7 3/15  3/24 4/4 4/14  4/24 5/1 5/10 5/23 6/1
B3 THRATL O ZTHI T~ VE=D AN TV X = ORI ROBLERH
1R RHEDBAOGHBAR AR OH]
A ) N = FH R R VAARSAS " bsy
= | B =l -
S KR
20 A R
THAHLT I AT P T
SXENT Y Hme s | 15, 0008/10a
TH 5, 00085/10a M
iR
) R
e
e
30 — e
AYNAF—=RT ) F =+ Tp—— | %)
50, 00088 /10a B
T u]
Bl
LAy o
4H kG m8111
E|
T ﬁ
: [gj_
I : A o
L ) R
b4
5H RG] k
&
Fhy b
A
65
T

BT ORBSBRCTIX, N =EHHEE LT R2ATANLIVYab 7Y #=2,500 B4,/ 10a% % 7 BRI C3E k) | 7HI v
AR ELT BHAF~TFTANGATNLAX—HT Y X =25000 81, 10a% ) 7 H & T3ME R 23T Tni,

4 REEARETDRMEROBREEREE

KRB RITR LI, RELSHI A RO TR -

HERERD, 2 ~6 ADA FAE LKA B, B s EDEEARASRD 91,8 T,
RETDHBRIERE LT, Ivansh—2 AN IBITRECERASR 162.8 T, (LR ERARD
5,000 BH10a /sl & AT N N F1—3 AHA)50,000 9.2 FH7E-7 (2 R .

86,1047 1 [BR%E F 721375 £ 15,000 §H,10a iz

-24.



A YR - R R - R EZ
F2 & RHIE 0 SHAREE R AR LB T OME

R B0 b iR

T B e TEAT R bR R b R BRI bR R R
PG 2 S 83. 6 PSS 144.8 - -
fo e 3 4.6 o e 36 4.6 o R 3 9.2
Bis s~ b 3.5 Bz >~ b 3.5 - -
et 91.8 arat 152. 8 A8t 9.2

X VAR S

T AR RIBBIIR R TIL,
5 B

1 NUA—I—ROFFRALIzSVvah T A=k
% \F —FBDARRNR
VAN HFRREX & X —RIERGRE
KOMNH BN ONTZZ ED D, 2 ~6 HONF =
e BEO L LISy —2— RO V- Yo
7V X =ORRREY, 2 A FREOEREO T HTE
HEHEL Y Bl L C\D B X DIV, ARG E D
RWERE L, RIS Ya 7 ) F= (F
H, 2017) (%, /o —2— h% v, £FORNIZ 10°C
FREEF CIMEA,To7- & L Th BT L7=5A0.
AZEDIEROFB L > THENAKRE D L, FHRIC
FEE LT R DT I AT =5 CE 72T Db
FTHFECE D T2 TV N B2 bz, &
7oy ARERRE DS =2 — RO W= vah T
U A4 =5,000 §8,10a 43 1 [BEZEL, 1B TOIYahT
U & =s%y 7 KIHiA2, 500 6,102 3003 [AlfkR & [F]
BRI D Y | FHIEEORINT L DB FHHNR S
TELHEEZ LN,

NOHA——RCEFIRALIZRIINARF—hT)F

ZIZkBTH I OTEEDIBRNR
T IFEOHEIU I NT, AT N e
AT G bIX ORI A BN LI Z L b, AT
NAX—T T ) B =% it T DB D IEEER & L
T, bR E VAR B —2— "D NE LTV D
LEZ LN, Flo. AU H—] [BREEXE AT
Ny 7 H 3 BB RO BN DR T
ZEMD, NI — ORIV AT VAR
J#=50,000 54,10a 43 1 [EEXEIL, B TOAT LA

2

IV aHT Y F=FEOREUT Sy 7 BT O &ARE,

=7V Z =3y 7F| 25,000 BH,10a T ODEEF
75,000 5H,10a 53 3 [AlfiHh L [FIEEONRD & U | ik
SOOI X DB AHNMF CX b LB 2 b,
2016 FFORBRTIL. 5 H MAJE THHEIHES Iz Hiv
TWDHOD, IRENLOTH I T~FERRODIRADTZ
b, AUNAF—DTVE=DH T, 5 AUBEOTY
I U~FEOBRIIREE L 2 B,

38 THAAIIVETHFIORICEBTHIITED

RARREHER

T AR I ZTH I 7~<OfhRgHE LT, 2
AHRIDNE L QWD ATREMAVNIB STz, IR0 T
P ~HERDRADTZD, THAH T 7 ZTH
U~ DK T, 5 ALBOT VI 7 ~FEOBAS N IR
EZ N, VEZNANT Y X =2 BN L3556
TY, 5 AUBOT Y I U~FADOR IR D Z & 13E
LW B2 DI

4 KizEFEERET HHRARDERLERHE

FH &0 e ROES BRI, B TREP RS &
g L ¢, iR LB 61.0 THHED 7=, Fi-.
T TREOBRAR L & RO EED Y2 7257
B, AEIORE CTIIBRE L QUVRWHIZA D 55710
HIBM C& B LB 2 b, (LFESENBRAR E T
g2 LR L3173 82.6 THE< Zaoi=, Lo,
3 ~b HOHHFIHATHHICE 5728, BiHOBEFIZE
VTR 2B T D SRAIC &I - GRS E
VEES GO CTX 2,

=

-25.



KEFIRZ L 24 FTOT7 I U~ ENF =HDOBIERER

2 ~6 AIZBITAAFIONT=SEH, 7THFI7~5E
0 e VYA L )= e iy M < AN 93] 2 1 Y S P2V
Thzy NAZHETH LT, Nvh—2— RO%FIH
LCIvah7 ) F=% 3 At~z 5000 88
/10a it d % EhRDE, 7Y I U ~FRITR LT
15, RAUNARR—HT Y Z = HONDEEIL N
—— hOZFIH LT 3 Afa~ FRIZ 50,000 8
10a frdd 2 LEEBEN, THAT T 7 ZTHI
U~ Z WL EAIL2 HHRIZ 15,000 5510a fH
T2 LRRDE, 5 AUREO T WX U~ FHO L
DT DDV = AH TV X =5 H _AOENfR
XN D DTV I 7~ FADR AT LD AR 20,
Z OV B RSE - BT E 91.8 T &
BEnr,

51 Rk

TEHZREE. 1974, U ZFEEA T DT FADOE
FRHTIZ DU, WEAERABFR. 181 87-90.
FILEN « IAARFEST « /G 2013, AR OHERR A
FARKT 27V I UHORANRR JOEY;
BrakiE, BESE P E st . 601 103-106.

F)IE] - LA 2014, BENRANOA F 235 TR
B L7=F I =ioxtd 2 FERS =AloR R
hA. BEVEIR TR, 560 139-143

KA « KRER - FHER 2012, 7HI U~
ATEOTEERNEATE 92 S ARSI D% d1h
R BEHH L TE gt 591 131-133.

A R s, 2017, KRGk % Ko
BRLZO R, F 26 WHE 24 .
http://www. biocontrol. jp/Tenteki. html

RS - BARLZ - EHESS. 2005, Ivah 7Y
B =% A F IO NF ORGSR, Rk
17 AEEEIUNIHRESENT TR R . 18.

(UHES. 2009. AULAX—HT ) H =R i
J5. KEWIREEE. 63: 41-44.

WEIRZFNH. 2011, Y7 U X =\ H—DRXE.
ik, 65: 25-28.

FPHET -« LIS - 2820 A « AR5 - R SEHL. 2005

K&z FIH Uiz A T2 OERBLRAR. PR
AP, 55 33-44.

THRE. 2017. N —r— R~ =27 L.
http://www. naro. affre. go. jp/project/research
_activities/files/bankazentai. pdf

BB 2017, KifpRssE [N —— 18
Ze AN BT 70 TP, . 71:187-195

FROCRER « KRBT IPM 7 /b—F. 2017, 7 A A©:
THATO I ETHFI DAL T I U~
BB OOBRSE. fERE. 710 163-169.

(LS - B ETHIE. 2014, U E=h AN T Y X =Dk
FL 2O FEWBLE. 68: 553-557.

SEATTHR < AR, 2018, A FIOEME VTS
L7-FH 2 ~6 H) OFHBARAER. FAk29 4
JEEMRR AT o 2 — BRI E R R R R R
HE 27-28.

HANEI 2. 2010, HBERFRAGRE L CNDHHE
BPilikiE (#7355
http://www. jppn. ne. jp/ jpp/bouteq/bojosui jun_
data/yasai. pdf

AR - AR « IAAIEA. 2005, A FIDE T AN
T Uk D ERKEORE. T
VU [ R R G 7] 2004, 79-80.

-26-



1 Bk 2B (Bull. Yamaguchi Agri. & For. Gen. Tech. Ctr.) 10: 27-35. 2019.
BE7ISTHRBE NIL-2V—] OHFEROBHRELED
[REMRA & XNEKICRET 5%

R AT - iRl T e A BERTT - A AERI

Causes and Countermeasures against Softening-induced Spoilage
After Shipment of Cruciferous Vegetable "Hanakkori"

Miwa IzuHo, Hiroshi KAJIHARA, Nobutaka NAKAMURA and Yoshinori SUMIDA

Abstract: Shipped cruciferous vegetable "Hanakkori" cultivated in 2011 and 2012, exhibited softening
and decaying in shipping bags and were returned from the market. This phenomenon became a
serious problem for farmers and distributors. Therefore, research to elucidate the cause of
softening-induced spoilage and countermeasures were undertaken in accordance with the requests of
farmers and distributors. The result showed that not only Pectobacterium carotovorum, but also
several nonpathogenic bacteria were detected in the softened and decayed parts of the plants.
Reproduction experiments using artificial inoculation proved that the nonpathogenic bacteria also
caused the softening-induced spoilage. The growth of softening spoilage bacteria is remarkable at >
15°C, and plants decompose in several days at a temperature of > 25°C. Construction of a system that
stores and distributes products at low temperature is an effective strategy to prevent the spoilage of
"Hanakkori" because bacteria growth is suppressed at a low temperature of < 10°C. Hygiene control
including disinfection of utensils during preparation processes is effective in preventing bacterial
contamination of harvested vegetables. Furthermore, comprehensive measures, including controlling
P. carotovorum in the field, are important for suppressing the occurrence of softening-induced spoilage

after shipment.

Key Words: fermented odor, hygiene control, nonpathogenic bacteria, rot
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Preventive Measures for Melanose-like Symptoms in Wase Satsuma

Kazuyuki MURAMOTO, Yoshimitsu HIGASHIURA and Akiyoshi MIYATA

Abstract: Melanose-like symptoms, which manifest on Wase Satsuma fruit as minute black spots on the rind

between oil vesicles, were revealed to occur widely in the citrus producing area in Yamaguchi Prefecture

during our investigations. Diaporthe citri was confirmed to cause one of the typical symptoms of the disease

during inoculation tests in September ,2014. The mass of dead fruit stalks, in which the pathogens causing

melanose-like symptoms are found, was greatly reduced when their green fruits were removed after

mid-July. Our field experiments also revealed that the effects of fungicides such as manzheb, manneb, and

fluazinam were enhanced when the dead branches were always removed from the canopy.

Key Words: Melanose-like blemish, Melanose, Dead fruit stalks, Diaporthe citri
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Genetic improvement of Japanese black cattle breeding cows in Yamaguchi Prefecture
Yoshihiko OHMOTO, Kouji YAMAMOTO

Abstract: We analyzed the ancestry, body metrics and other characteristics, and efficiency of meat production
in breeding cows of Japanese black cattle in Yamaguchi prefecture. We then examined the breeding criteria
used in the original and improved cattle production system. Similar to survey results gained three years ago,
our pedigree analysis indicated that "Hirashigekatsu" (sire bull) fathered most of the offspring, but this
proportion was less than from three years ago. Other pedigree data showed that the proportion of relatively
young bulls increased, as did the population of breeding cows. System configuration survey data was not
significantly different from data obtained three years ago. "Tottori type" breeding cows were generally
superior to the other types in all body characteristics and in meat production. Based on body characteristics
and meat production analysis, new breeding criteria and fattening strategies for cattle production were
developed.

Key Word : ancestry, structure of pedigree system, cross
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H3 £ SECRESEMEA IV D Rl OFE M

TEMET S ¥y WIERE Sl BaREOFEEE (EFA, TEROBMIMOMHEOBE, %)

2R EEEK Ry vl 1 HRRA KR T4 i % i Bk PRt 5 Ak A FHSA W L%
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S B 245 811 435.0 26.1 * -5.7 @ 19.1 16.9 14.5 21.1 ** 19.0 21.6 18.9 21.7 18.7 19.5
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KEFIDORAFEIICHEZAD Y (t#E, X0.05), F72, FHH CROENDELZ KT TRR

4 £ SHCRESEME SIS D Rl OfE

BT e ¥y MIFEAE  rikRhE BERREOFRE A QRER, TEOBMITIMOEEORE, %)
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(L 1 AR 2 PR (Bull. Yamaguchi Agri. & For. Gen. Tech. Ctr) 10: 50-58. 2019.

Bz AR L= E BRI Y HiREt

Pepl 158 - BE A - iR
Utilization of Sake Lees Feed to Fatten Swine
Masamichi SATO, Tomoki HIRONAKA and Akira OKAZAKI

Abstract: The production of Sake has increased in Yamaguchi Prefecture, concomitant with increased
generation of its by-product, Sake Lees. To facilitate the effective use of Sake Lees, we investigated the
effectiveness of feeding fresh Sake Lees to fatten swine. For the different treatments, fresh Sake Lees
(chopped or block-type) was added to basal feed at concentrations of 10%, 20%, and 30% on a fresh-matter
(FM) basis. Feed treatment did not significantly affect average daily feed intake, final body weight, average
daily weight gain, carcass weight, back-fat thickness, cooking loss of meat, shear force value, and meat color.
The fatty acid composition of meat was not affected by feed components. Compared with the control, amino
acid content related to the taste of the meat decreased significantly following fresh Sake Lees feed. However,
evaluation of the taste intensity of meat using a taste sensor did not reveal such an effect. These results
suggest that fresh Sake Lees supplementation resulted in growth and meat product quality equal to that of
the commercial diet.

Key Word: taste sensor, fresh Sake Lees, growth performance, meat quality,
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RITR U, ZNENOHBIZOW T X CHE
TRFENNEE )T, [EF (1996) 51X CI8 12 /18 10kt
CHRlE & ORMRE/RLTEY 0. 54 LLFOREARES
% Z L DRI CRIPRS AN B e\ — DD EHET
b ERE LTS, AFFRIZEBOTIEL, IR TR
%5 LTI NEANRE. EISVE. FAN T 0. 26
~0.57 Th Y  ZNENH BN ENST-Z LN,
TEFRE 51T X DIREPIREAT B BRIBOFEUE T 720
EEZD,

4) MEEHPOWERHT I /BELUVSRIF R (T

ey, hiv/ov) 88

Wl BARHOWET X/ BEB L O AT T RE &
H9 FIURLT, BRICBREL QWD EESNET R/
DB, B R/ NE I URE, HBX THEEIC
Lot ERICEIE L TWD & SNA TR =0T,
RBXCHEIZZ ) =T, 7o) Bl OILV v
VEEIE, BUEEX R CA BRI ST,

5) BREETHh

FoTE T K DRI OWTE 1 KR L

oo RTRXOHEEEZ 0 & U CRRBRX OWBRIE 2 4l
TF LT, WA THEEMEDS 1 E X I ADRDE
WELTEBIESND & SNDH, AlRIOFEFRCIIEH
HEIC X DR O 1 RiTH Y | B rTRE 7S
TG B> T2,

6) EREZTE

BRI DRHEE B O EZH 10 & | BHE
FHIFE R 2 BUR Uiz, R TlE, BRIz 0D
T, FY, BB I OEWROMES B -T2, JEIFT
iE, RBRXICBWT, ChLNE, HFELEBIUY
FOFHMN BoT, BREHIEOFERN G a5
IZE D, FRHIE D SOEBROL BRI c& 5 & E
Db,

4 EERESERARELISBRGESICLSRKIER
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ik IE3E - e A - iR ST
EEZRHD S 5 14 BREHES) 2) HERIR

1) EEBSEHRTEICKL DEHOMIEEL

FR PR T L7k 0 pH OHERS 255 3 [X] 1R
L7c, ZOKkd KOMRIBA D pH 3R~ IIE R L, 198
HEIZIZ 4.5 LIFEpoTz, Fio, HUBRERA 23

ARG SR PARAT LICIHIHG 5 K D 3B a5
11 RITR U7, AR, SEREIERTS JOETEEER
KL, FUBXE CHEZRENE Tz, FHFELLER

IR TSR L7oE a2 il S EEHTIRS Lig 5L

L7200 pH OZ BT RN & TR CHERS L C THAKROEEMECREIT /2 < . BB T ) >
%D\ %@é‘j]% mu&)%ﬂffﬁloﬁ_o {E*EO)'I/‘LH%‘JT“: f:o
ZHE 1R UE, 2R IR brstEs, bk
IS ESGEN X (AP
H1FK R O (%)
X 4 Koy HMEOE MIEN  NFE  RBEME MRS TDN wwb—x sna—x =s —n
AR 70 00 I 66.0 7.3 0.6 25.3 0.6 0.2 30.2 2.5 16.1  10.6
—  21.5 1.7 74.6 1.6 0.6 — — — —
LA 20 00 T 57.0  22.4 2.5  14.0 1.2 2.9  32.5 1.6 8.2 9.1
— 521 5.8  32.6 2.7 6.8 — — — —
(%)
6 5 T R B A B 12.8  14.6 5.7  59.0 3.9 4.1
W2, a~ GRS — 167 6.6 67.6 4.4 4.7
U283 e bR EL A AR 13.5 150 5.9 58.6 3.3 3.8
(#H) —  17.3 6.8  67.8 3.8 4.3
5 5.7 IR B A B 12.5  16.6 4.0 59.0 3.3 4.6
H2s. 4~ (T 50) —  19.0 4.5 67.4 3.8 5.2
W03 s AR AR 12,4 14,2 4.2 618 3.3 4.1
(&4 —  16.2 4.8  170.6 3.8 4.7
B R, TE i
TDN=CPx*0. 78+2. 25%EE*0. 14+NFE*0. 94+CF*0. 93 THET
Hi2 £ MWHRER 5 IS X D WK O E K O A ik
Xt R X KA
10% 20% 30%
PR hales A fn (H) 70.4 + 4.9 70.4 £ 4.9 70.4 £ 4.9 70.4 £ 4.9
B 4 PRl {4 E (kg) 20.6 + 3.8 30.2 + 3.4 30.0 = 2.0 20.4 + 2.3
F& T BR R (kg) 106.6 = 1.5 108.2 = 2.4 109.2 + 3.1 107.6 + 2.1
H 8 {4 & (kg/H) 1.03 = 0.06 1.05 = 0.04 1.10 = 0.15 1.10 = 0.10
il o} 45 i (kg/H) 3.31 £ 0.84 3.65 = 0.84 3.68 = 0.87 3.86 = 0.91
fir o} 2SR 3= 3.23 3.46 3.34 3. 50
Bl A fid o} 2 (M) 19, 144 17, 493 15, 689 14, 409
AN (kg) 69.9 + 1.8 72.9 + 2.5 72.4 + 2.5 71.5 = 1.9
B A (%) 65.5 + 1.0 67.3 = 0.8 66.3 + 2.4 66.5 + 1.1
RN (cm) 1.7+ 0.3 2.0+ 0.4 1.9+ 0.3 2.3+ 0.6

PR AR (R 2 (n=5)
Bl Gk Ix, 105kgEl5E £ TR fEHEBURE (R
Hifr B R H 2#& Ty & U CREHINE & 5

H3 £ MRS

AR - PR A D) * (100 A 0ERSE) /100) (2651 /kg % e U CHRIHY

512 & B IR D5 B K U A A

*f FRX R
10% 20% 30%

BR 45 5 H fn (H) 76.0 = 0.0 76.0 = 0.0 76.0 = 0.0 76.0 = 0.0
BA 4 IRF 4 (kg) 30.0 = 6.9 29.5 + 3.1 29.8 + 3.9 29.8 + 5.6
T E (kg) 109.8 = 1.0 106.3 = 1.0 108.3 = 2.9 107.8 = 1.9
RNy (kg/ H) 1.02 = 0.06 1.00 = 0.08 0.98 = 0.10 1.01 = 0.12
£ o H (kg/H) 3.07 = 0.48 3.25 = 0.57 3.07 £ 0.47 3.41 = 0.54
fil o 2R 3.05 3.18 3.09 3.48
Bic A il s 2 (1) 18,183 15,978 15, 650 16, 286
AR $ (kg) 70.8 £ 2.5 68.9 = 1.4 70.0 £ 3.5 70.0 £ 3.0
e (%) 64.5 = 2.0 64.9 = 1.3 64.6 = 2.8 64.9 = 2.4
HAENIE (cm) 2.5+ 0.5 2.3+ 0.6 2.4+ 0.6 2.5+ 0.3
A AR 5 (n=4)
FLAERBHR IS, 105kgI 5 & CORLAFIBHER B (GRAFTEHA 5 B-FRAT L) * (100-BH AR ) /100) 12651 /kg & Fe U C Fitl

HIAT H ORTH Z#& TS U CRERNE 2 50
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Hi4 R A DR EIC XD PIKO I E K O A

it X oK Ak
20% 30% 20% 30%
B LG A (R) 76.0 £ 0.0 76.0 £ 0.0 76.0 £ 0.0 76.0 £ 0.0 76.0 = 0.0
B 44 I (A B (kg) 29.9 + 2.1 29.8 £ 1.9 29.6 = 3. 30.0 £ 2.0 30.3 + 2.5
T AR E (kg) 109.0 + 2.3 107.4 + 13.2  108.9 = 8.4 109.8 + 5.7 109.5 + 13.2
H 54 A & (kg/ H) 1.03 + 0.04 0.94 = 0.15 0.94 + 0.13 0.92 + 0.07 0.90 = 0.15
DB B (kg/H) 3.16 = 0.51 3.42 £ 0.50 3.48 = 0.55 3.23 £ 0.43 3.12 = 0.42
LI R 3.08 3.66 3. 69 3.53 3.47
Bl £ fir o B (M) 16, 042 14, 939 13, 464 14, 789 12, 646
AN (kg) 72.0 £ 1.1 71.6 *+ 70.7 £ 8.0 73.9 £ 4.5 73.3 £ 9.0
e (%) 66.0 + 0.8 66.7 = 2.0 64.8 + 2. 67.3 = 1.3 66.9 = 1.0
s 2 (cm) 2.5+ 0.6 2.2 + 2.1+ 0.6 2.8+ 1.1 2.4+ 0.6
S B 3 (n=4)
LA, 105ke®IiE & C OB A FBHE R IZ65M /kg 4 5 U TR
i H O 28 TH & U CHRENE % £l
5 £ AN IC L 2WEBE WRED)
*f B X KA iR el
20% 30% 20% 30%
Koy (%) 73.6 + 1.0 72.3+ 2.6 73.7 £ 0.8 72.4 + 2.2 73.6 £ 1.6
JINEAR 2 (%) 29.0 £ 1.0 30.8 = 1.2 29.6 = 1.8 31.0 = 2.2 29.4 &+ 3.1
B[k (kg/cii) 2.0+ 0.5 1.5+ 0.6 1.9+ 0.3 1.7+ 0.3 2.1+ 0.4
L * 49.3 = 4.5 47.0 = 5.1 43.0 = 5.1 45.9 + 4.4 44.9 = 6.5
WAl a* 5.7+ 0.8 2 6.5+ 0.74 5.4+ 0.4 5.5+ 0.6 4.1+ 0.7P
b * .8+ 1.4 8.5+ 1.0 ® 7.4+ 1.2 7.2+ 0.4 4+ 0.4%
ST A 2 (n=1)
AB peo. 01,2 P<0. 05
6 K BN GIC L2 ENmMER UENE)
*F R X KA Ak
20% 30% 20% 30%
JE 73 A (C) 34.0 £ 1.9 38.0 = 4.1 36.4 £ 1.9 36.2 £ 2.8 35.6 £ 1.7
JIE 73 22 AL e (%)
C14:0 1.3+ 0.1 1.3+ 0.1 1.3+ 0.1 1.4+ 0.0 1.4+ 0.1
C16:0 25.9 + 0.4 25.5 + 0.4 25.6 = 0.4 26.2 + 0.7 26.2 + 1.1
C16:1 1.6 £ 0.2 1.5+ 0.2 1.6 + 0.1 1.8+ 0.2 1.6 £ 0.2
C17:0 0.3 %= 0.0 34 0.0 4+ 0.1 0.2+ 0.0 .3+ 0.1
C17:1 0.2+ 0.0 3+ 0.0 3+ 0.1 0.2+ 0.0 0.2 + 0.1
C18:0 16.4 = 1.4 17.5 £ 1.7 17.3 £ 0.7 15.5 = 1.5 17.2 = 0.9
C18:1 43.5 + 0.5 43.5 + 0.9 43.9 + 1.8 44.1 + 2.3 41.6 = 1.5
C18:2 (n—6) 8.4+ 1.4 7.8+ 0.9 7.6 = 0.9 8.2+ 1.0 9.0 + 0.7
C18:3 (n-3) 0.5+ 0.1 0.5+ 0.1 0.5 £ 0.1 0.5+ 0.1 0.5 =% 0.1
€20:0 0.3+ 0.1 0.3+ 0.0 0.3+ 0.0 0.3+ 0.0 0.3 %= 0.0
€20:1 0.8+ 0.1 0.9+ 0.1 0.9+ 0.2 0.9+ 0.0 0.9+ 0.1
€20:2 (n-6) 0.4+ 0.0 0.4 + 0.1 0.4+ 0.0 0.4 + 0.1 0.4 + 0.1
€20:3 (n—6) 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0
C20:4 (n—6) 0.2+ 0.0 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0 0.2+ 0.0
€20:3 (n-3) 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0
€20:5 (n-3) 0.0+ 0.0 0.1+ 0.0 0.0+ 0.0 0.0+ 0.0 0.0 = 0.0
n-6/n-3 13.9 + 0.2 13.5 + 1.1 14.6 = 1.0 15.3 + 0.6 16.7 + 3.1
€18:2/C18:0 0.52 + 0.13 0.45 + 0.11 0.44 + 0.05 0.53 = 0.07 0.52 = 0.05

S = PR AER 2 (n=4)
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ik IE3E - e A - iR ST

1 R ARG L D IR (RIS E)

xFHRIX KA AL
20% 30% 20% 30%
i () 36.2 = 1.8 37.9 = 3.6 35.8 = 1.7 34.3 = 2.1 35.2 £ 2.
A G R Rk (%)
C14:0 1.2 £ 0.0 1.2+ 0.1 1.2+ 0.1 1.3+ 0.1 1.3+ 0.1
€16:0 25.3 = 0.3 25.3 = 0.5 25.1+ 0.3 25.8 = 0.9 25.6 = 1.0
C16:1 1.6 £ 0.2 1.5 £ 0.2 1.5+ 0.1 1.7+ 0.1 1.6 £ 0.2
C17:0 0.3+ 0.1 0.3+ 0.0 0.4+ 0.1 0.2+ 0.0 .3+ 0.1
C17:1 0.2+ 0.0 .3+ 0.1 0.3+ 0.1 0.2+ 0.0 .2+ 0.1
C18:0 15.8 = 1.4 16.8 £ 1.4 16.7 = 0.5 15.0 £ 1.1 16.2 = 0.9
C18:1 44.5 + 0.8 44.6 = 0.8 44.6 = 1.8 44.8 = 1.3 43.2 + 1.4
€18:2 (n-6) 8.6+ 1.2 7.6 = 0.6 7.9+ 1.0 8.4+ 0.7 9.1+ 0.4
€18:3 (n-3) 0.6 = 0.1 0.4+ 0.0 0.5+ 0.1 0.5+ 0.1 0.5+ 0.1
€20:0 0.3+ 0.0 0.3 % 0.0 0.3+ 0.0 0.3 % 0.0 0.3+ 0.1
€20:1 1.0+ 0.1 1.0+ 0.1 0.9+ 0.1 1.0 %= 0.0 1.0+ 0.1
€20:2 (n-6) 0.4 + 0.1 0.4+ 0.0 0.4+ 0.0 0.4+ 0.0 0.5+ 0.0
€20:3 (n-6) 0.1+ 0.0 0.1 0.0 0.1 0.0 0.1 0.0 0.1 0.0
€20:4 (n-6) 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0
€20:3 (n-3) 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0
€20:5 (n-3) 0.0+ 0.0 0.0 = 0.0 0.0+ 0.0 0.0 = 0.0 0.0+ 0.0
n-6/n-3 13.5 = 0.6 14.9 = 1.2 15.0 = 0.7 15.5 £ 1.1 17.3 = 3.1
€18:2/C18:0 0.55 = 0.12 0.45 = 0.08 0.47 = 0.04 0.57 = 0.07 0.56 = 0.04
PR R
W8 # BN GIC L DIENERMAR (M)
xtFRIX KM AL
20% 30% 20% 30%
R W Rl A (C) 36.4 + 0.7 38.7+ 2.6 38.5 + 1.9 38.5 + 2.5 39.6 = 2.3
AR & & (%) 3.9+ 0.9 6.0+ 4.1 3.2+ 0 5.1 £ 3.2 3.9+ 1.7
JE 15 12 EL (%)
C14:0 1.4 £ 0.1 1.4+ 0.1 1.3+ 0.1 1.5 £ 0.1 1.5+ 0.1
C16:0 25.8 = 0.5 26.0 = 1.2 25.6 = 0.7 26.2 = 0.8 26.4 = 1.4
C16:1 3.3+ 0.2 3.0+ 0.5 .7+ 0.2 3.4+ 0.3 2.9+ 0.2
C17:0 0.2+ 0.0 0.1+ 0.0 .2+ 0.1 0.1+ 0.0 0.2 = 0.1
C17:1 0.2+ 0.0 0.2+ 0.0 .2+ 0.0 0.2+ 0.0 0.2+ 0.0
C18:0 12.9 + 0.4 13.9 = 1.7 14.3 + 1.2 12.7 = 1.0 14.6 = 1.3
C18:1 50.3 = 0.7 50.2 = 1.2 49.8 = 1.9 50.7 = 1.6 47.7 + 2.8
C18:2 (n-6) 4.2+ 0.3 3.5+ 1.0 4.0 = 0.6 3.5+ 0.3 4.6 = 1.3
C18:3 (n-3) 0.3+ 0.0 0.2 % 0.0 0.2+ 0.1 0.2+ 0.0 0.2 = 0.1
€20:0 0.2+ 0.0 0.2+ 0.0 0.2+ 0.0 0.2+ 0.0 0.3+ 0.0
€20:1 0.8 = 0.1 0.8 %= 0.0 0.8 = 0.1 0.8+ 0.0 0.8+ 0.1
€20:2 (n-6) 0.2+ 0.0 0.2+ 0.0 0.2+ 0.0 0.2+ 0.0 0.3 = 0.1
€20:3 (n-6) 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0
€20:4 (n-6) 0.2+ 0.0 0.2+ 0.1 0.2+ 0.0 0.2+ 0.0 0.2+ 0.0
€20:3 (n-3) 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0 0.1+ 0.0
€20:5 (n-3) 0.0+ 0.0 0.0+ 0.0 0.0+ 0.0 0.0+ 0.0 0.0 = 0.0
n-6/n-3 14.6 = 1.7 13.6 = 2.5 14.1 + 2.3 14.0 = 1.9 15.2 £ 2.5
€18:2/C18:0 0.33 = 0.03 0.26 = 0.12 0.28 = 0.04 0.27 = 0.03 0.31 = 0.08
A + e 5
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H9 R BANKGICLIMEERTOWERET I ; mg/100g
*f HEX KA ALK
20% 30% 20% 30%
T = 17.4 £ 1.1 17.2 £ 2.0 16.1 £ 2.1 15.5 = 1.3 15.2 = 1.6
TAF= 8.6 £ 0.3 A 7.3+ 0.4 * 4.3+ 2.2 B 4.4 + 1.4 B 6.7+ 0.2
T ARG X 1.7+ 0.5 * 0.9+ 0.0 0.7+ 0.5 P° 0.7+ 0.5 P 1.0+ 0.0
T ARG X W .1+ 0.8 3.3+ 1.0 3.1+ 1.2 2.1+ 1.4 3.1+ 0.5
TNHE I 10.5 + 1.6 13.6 = 7.0 8.8+ 1.9 8.2+ 0.9 8.7+ 1.5
TNH IR 4.3+ 1.0 & 10.1* 1.7 B 7.8+ 0.8 B 9.4+ 0.7 B 8.4+ 1.1 B
VAN 2.1+ 0.4 = 1.9+ 0.1 1.7+ 0.5 1.2+ 0.5 P? 1.9+ 0.0
VA% 9.8+ 0.9 2 8.7+ 1.3 7.8+ 0.8 P 7.5+ 0.7 P° 7.9 £ 0.4
EAFVV 3.6+ 0.4 42 3.3+ 0.4 2 2.6 = 0.4 2.8+ 0.0 2.2+ 0.5 B
A= e 4.1+ 0.4 & 3.0+ 0.4 3.3+ 0.5 3.5+ 0.5 2.7+ 0.5 B
= g4 8.8+ 0.4 A 6.6+ 0.6 B 5.9+ 0.5 B 6.1+ 0.6 B 5.8+ 0.9 B
Vo 6.7+ 0.2 2 5.2 = 0.9 4.7+ 0.7 P 4.7+ 1.1 P 4.8+ 0.9 P
Y Ve 5.7+ 0.2 A 4.2+ 0.6 B 4.0+ 0.5 B 4.0+ 0.5 B 3.6+ 0.5 B
A= AN 2.4+ 1.7 2.8+ 0.7 1.9 = 0.0 2.1+ 0.5 1.7+ 1.2
[N A=) I% 0.7+ 0.5 0.2+ 0.5 0.0 %= 0.0 0.5+ 0.5 0.0 = 0.0
U 6.7+ 0.2 A% 54+ 0.8 #d 38+ 0.1 B 4.5+ 0.5 P 4.1+ 0.6 PP
2Lt =y 5.0+ 0.4 % 4.0+ 0.6 B 3.3+ 0.5 3.8+ 0.0 P 3.6+ 0.5 B
Fua 6.0+ 0.4 # 4.0+ 0.4 B 3.3+ 0.5 B 3.3+ 0.9 B 3.1+ 0.5 B
Ny v 5.0+ 0.4 42 4.2+ 0.4 3.6+ 0.4 B 3.8+ 0.0 P 3.9+ 0.8 P
F=F 0.7+ 0.5 0.9+ 0.0 0.7+ 0.5 0.9+ 0.0 1.0 = 0.0
2o e 35.7 + 3.2 48.9 + 4.3 45.9 + 14.6 48.5 + 8.3 36.1 + 3.1
Tkl UER 15.5 = 2.4 13.8 = 2.8 14.0 £ 0.0 14.3 £ 1.2 14.3 = 1.8
TN e 581.5 &= 33.5 591.1 = 79.1 610.3 = 29.4 586.5 &= 55.6 538.2 &= 25.9
ﬂ{f’zjlﬁit‘%éi%{)ﬁai(gz4>
ABCD peo. 01 P<0. 05 ot HEE (34
Y HoAH 0% E
T T T RARIS0% R
(HHEDHD S £ = ROEFY) L a0k
- = JERFE0ME
wk \ MR
(HEEREDTRER) SRR
S5 ki
s
(RERD
Bl HRIEEEEIC L LM
F10 £ MHAOBEREREICE T 2 FMIEH O E
AT H ) E & Al B I EVE
R A — + JE I — +
O Fb (BLEL) RA1TEV Bw O np&r o Bw
@ &Fv (R¥) ‘AT FHU G @ Bomx (Z<) HoXV B
@ R’ [/ QNN AN 1 A ® fEo<lw GERA G
@ NP RY Va——@ JFORTEoX HoIV  HRW
® iR FE B h ® Hroms GEIA RN
® B GEAA FRUN ® MEofrELs o JEA
@ Homs (Z2<) bHox BV @ KA EJc XLV
JE R D B FE FHU FR U
© JABkOFFEL X o B
fEolX& I g
@ REFEE FTW EHRLW



Vefg 1EE - BErh A - Rl
FVRLEL
1.0
B‘Q o - %& 2k
s BB

\ A /
NG /
r
AwoEs L L
Ve
A
EROREE < /T
Wt .
TR S R
B

L2 20

o

Ao &

"a;%wﬁé

e

— fHELL

....... R 20%E
- === 0%
- = M0
- =iR(EAE30%E

AW

— iR

....... FEAEHH20% [
====FERAO%E
= = FE{EEIO%NE
= =A%

)]

BB ERERS LBER - 2R OE EEE

’ n --m-- 3 b dE
\“-.-:!\ - & - Fonkg + 7B
=, - x= A+ FLERE

5.0 A

;..-:""\

= & ‘%ﬁ.“ .
N ‘....-._...,‘__“.',
4.5 SN b
'I-—---.-l
4.0 . . ‘ ' ' ' '
0 35 70 106 140 175 198

days after

Bl B HEMSERFETL/ERD p HOEE

_57-



Pk 215 U 72 IR B Bl B9~ 2 s

F1 R MSEHRATOR S L DFEFRR (IEFENO 5 b 14 AlHHGS)

X 4 BAAA I A fin HE (kg) DG FEHEI R b Bk
(/) B 4 IRF H& T IRE (kg/H) (kg/H)
KA 144 =+ 6.4 90.4 + 2.7 105.9 + 6.9 1.11 £ 0.30  4.99 =+ 0.53 4,34
FEAH + Sk 144 =+ 6.4 90.4 + 4.1 107.3 £ 4.2 1.21 £ 0.50 4.88 = 0.52 3.93
AL A 144 =+ 6.4 90.6 + 3.2 107.0 £ 6.2 1.17 = 0.36  5.02 =+ 0.51 4,10
BRI R + FLIR B 144 =+ 6.4 90.0 + 1.6 107.9 + 6.8 1.28 = 0.48 5.12 =+ 0.55 3.98
BRI 144 + 6.4 90.3 * 4.1 108.4 + 6.6 1.29 £ 0.27  4.34 =+ 0.43 3.33

SR AR HEAR 2 (n=4)
JENC198 H R IRIC B MR Ll & 48 5-

H E

ABCHEH S ok £ TR S AR IR A LT
BIEDKGGFRER AT o 1o, IEBROFE BN PERINE,
ekt S O </ IE A IE L, KA
IR R AA TV TEHIHS G OB i LT, S BIT,
TEHDOFIR ORI DOV T LT, £EDOiEf%E
HIWHR GG 54 L OB TG G LTcRER, ERARL
TRISEIIIELS | TGS TR E RIS bR
e AROEEFE LTRIFITTE 5 2 L HEGE TE 7
Fiz, FORKAIS L OVRI R T HARI 5 P ORI
FFIRRTRE Cd o7z, LLEND, BEESN DA IEE
RO & UCHEIT 2 Z L12 & 0 Bl A EREH A i
TE D,

51 FACER

BiRES sm 2001, —fipksy (6 pGY) . HTmEAORER
Bk (A RSB 951 Wi 455-466.
AP 2012, IRICHEAZSEFA ORI LR R
| LR e . 2. 23-25.

ARSI, 2012, AR —BERTHAIOREIRIE —. A A
BREFAAH 55 (2) . 101-107

TTEPEL—HR. 1996, SPEMIOTNE « oM AR5
— IR DM BT 2B — Rk 7 AEREH
s 8-9.

ERUTREERCEGE BUgshEt (ERiBR) . Fhk
23 F~28 . FLREAFERIORAS R (EE) .

EOKPEA KB BT, MK HE R
FIARAL. SPpk 27 FEEGPEM RS, IEEWRAE
#.

JEMOKER e R e fRRR.  THE - KRS KE
LR SR 30 4 8 H. fklZ < HIE
1)
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