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Effect of Hulled Whole-Grain Rice Substituted Corn Diets on the Growth Performance,
Meat Quality and Sensory Evaluation in Meat-type Nagoya Breed
and Broiler Chickens

OHGUCHI Hideshi, MIYAKAWA Hiromitsu and KINO Katsutoshi

Abstract : The present study was conducted to determine the effects of hulled whole-grain rice
substituted corn diets on the growth performance, meat quality, and sensory evaluation in
meat-type Nagoya breed and broiler chickens. In experiment 1 (Ex1), nine hundred chickens of
the meat-type Nagoya breed (10 weeks old) were divided into two experimental groups
(N_group 4wks and N_group 8wks) and a control group (N_control group). The experimental
groups were fed a diet containing 64.3% hulled whole-grain rice with no corn for 4 weeks (14-18
weeks of age) and 8 weeks (10-18 weeks of age). The diet fed to the control group was a practical
corn-based diet. In experiment 2 (Ex2), two hundred and forty broiler chickens (3 weeks old)
were divided into two experimental groups (B_group 2wks and B_group 4wks) and a control
group (B_control group). The experimental groups were fed a diet containing 66.0% hulled
whole-grain rice for 2 weeks (5-7 weeks of age) and 4 weeks (3-7 weeks of age). The control
group was fed a practical corn-based diet. The following results were obtained.

1. There was no significant difference in the growth rates among the three groups in Ex1 and
EX2. In Ex1, the feed conversion rate was the lowest in the group N_group 8wks, but in Ex2,
the feed conversion rate was significantly higher in the group B_group 4wks than in the
control group (B_control).

2. In meat color, in Ex1, increase in the values of lightness and decrease in the values of
yellowness of breast meat, thigh meat, and abdominal fat were observed in N_group 8wks. In
Ex2, similar results were observed in B_group 4wks but only for breast meat.

3. Oleic acid content in the fat of breast meat was significantly higher in N_group 8wks than in
N_control. Linoleic acid contents in the fat of breast meat were significantly lower in N_group
8wks and B_group 4wks than in the control group.

4. In the sensory evaluation of soups prepared using breast meat, there was an aftertaste in the
soup made from the meat of N_group 4wks group birds, and the soup made from B_group
2wks group meat had a weaker flavor than that made from the control group meat.

Key Words : Meat-type Nagoya breed, Broiler, Hulled whole-grain rice, Meat color, Fatty acid contents,
Sensory evaluation
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MHRUVAE

1 ARAAGEEA~ADZE GRERT)

(1) HBBERUHBRR Y

20154E9 A f5AH1T O W4 B REREI00] &k L 7=,
REAX MIRUTR LT, SRMEREPIBII IR Y720
TSP DA & Uz, RERHIRILX102> 5 1818l £ T8
M& L7,

(2) fHEaH

ARER I L7 B RITIRINEO SIS T2 5 181E)
DLZKT, BFEFIcehio £ AV, HEREEIORS
HIL . RERAOMITEE2, FUTR LT, F7o. BT S
AREEE T T v A T —IEE AR CP 23%-ME 3050

&1 ABRX 5 GRBRD)

X 4 LKA - et
Xt X AN L 75 P X4 A8
AW 55X HAITTAT 4 B (14~18 1 n) "

8W & 51X HIfrAT 8 WM (10~18 FHfn) I

F2 MR OB GES GUBRD (%)
R KHHEIX ORI
EobAHZL 64. 30 -
K% S — 64. 20
KA 21. 00 21. 00
INT =L 3.40 3. 60
7 A 8. 00 8. 00
WgL-V v 0.21 0.18
DL-A F A= 0.15 0.12
L-hb A= 0.08 0.10
RN SN TN 1. 69 1.41
IREE T VT A 0. 62 0. 84
i 0.25 0.25
A 0.30 0.30
& @ 100.00  100. 00

K3 PLEEE O KR 1 GHEE) GRERD

KRR E KR oKX
CP (%) 18. 10 18.12
ME (Mcal/kg) 2.91 2.91
Ca (%) 0.87 0.86
NPP (%) 0. 46 0. 46
Lys (%) 1. 02 1. 02
Met (%) 0. 44 0.44
Met+Cys (%) 0.76 0.79
Trp (%) 0.19 0.22
Thr (%) 0.74 0.75
U —)ViEE (%) 1. 57 0. 38
X4 b7 1L (ng/ke) 20.40  10.57
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kcal/kg) %& . 4EER) HRBREAEHEIEE CIZ7 v A 7 —JE
BHIHEE(CP 18%-ME 2900 kcal/kg) Z#a5- L7z,

Q) fAEEH

EIAHT 2 DA E TILEBA Y U —FRHN T, Th
DABE I B OB S T B L, BB i/
DI0P L Lz, BoKIZ=y 7V R o —I2 k5 HBEK
K& LTz, £, SUT3THT, BARABETCHEBL
2o T OMOFRFEHEIT LI OEITIEIC I VITo 72,
4) RERUVEAKE

7 FHAERE

R, fBHEREZAGRM Z L clE L, Rt o
AR, fAEHERUE L ORI SRR 2 H M LT, EfFs
IEASVBEE A ROMR U, A RER B 2 5RER BR AR RE P 5 TR
LCHEHLE, F-, AEEsiirlicivEHLE,

APERE = (A7 X AR (kg) / HIHT I i X
B EHEERER) X100

F) . AR NI LN, BT 05 B & OERE N IR
DOEEZWE L
(5) AEBRKE
7 A
WA %, BEHICARATRELR T r A T —0
FRENOEN . IR ER & OMEEE NS I >
T, 7R (TC-8600A, HAUEM, HFEDIZE D, LA
FE) . afli GREJE) R Ol G JE) 2 IE Lz,
1 EAORNE
AT ABOESICEE L, B298y 7 2L, BEbIC
SUHEME L7 b O &SN EERTE T—20°C THR7F LT,
WElET < P, KA R, NENHBERHLARIXA°C O ¥y ek
TARFRIRE L 72 b O &2 W S B CEH & LB %
AT LT,
T BT S /B
SUFIC LR RA (TR L)5 g D | A SLOTEEY
DOFEIZEI R ZRE L=, T7hbb, 75%xT% J—
JUZ X D 80°C204y T3NE T L 7=, fhH#k % 100

14 ERHEE mliZ A A7 v L., 74L& —(DISMIC-13HP) TAiE L
BRI T 14 (18I I RBRIX CEWEEICITV 720 %E 7 2/ HEB O ERE (L-8500%, HI A T
WEOPTOMAR L, ER(LLA., DhAXPEIE ¥4 X HR) THON L7,
#F4 WX GRER2)
X 5 YA 5 S
xf B X AN L 20 N X 4 K18
2W #5 5 IX Hifef iy 2 W (5~7 1) "
4W #5 5K Hife T 4 R (3~7 i) U
#£5 R E ORI A EIA GRER2) (%) 726 HLERADEL O ST ARMIE GHAE) RER2)
Sk REHEIC  ZORDC SR R LK
Eo2HvAZ L 66. 00 —
CP (9 18.10  18.12
/S — 66. 00 (%)
ME (Mcal/kg) 3.10 3.10
KEH 22.00  22.00 Ca (%) 0. 87 0. 87
TIT I —)b 4. 40 4. 40 NPP (%) 0.43 0.48
T A~ 1. 60 1. 60 Lys (%) 1.02 1.04
BTG 2.50  2.50 Met (90) 0.44  0.44
YRR -V P 0.921 0.21 Met+Cys (%) 0.76 0.79
DL-AFH =2 0.13 0.13 Trp (%) 0.19 0.22
I-hL A= 0.07 0.07 Thr (%) 0.74 0.72
B2 LRI LT A 1.60  1.60 U =i (%) 2.70  1.49
R LS I 1. 04 1.04 X% b7 1L (mg/kg) 21.77  11.16
£ 0.25 0.25
TVIv T A 0. 20 0. 20
a g 100. 00  100. 00
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EMARVIRBE %, EOOBEL, RELE —EEST
L. BEEELEZLONL, —EEEEL, H{bKkFE A
B )= NVIRK TCAF LT AT L LT, FAZ7 o< b
7Z 74— (GC-17A, EEEEERT, 7R Tt L7,
(6) EHEFTM
7 R—TIZ & B EEEEE
KHRIX, AWHG 5K L OBWE G- X o Tedald (272 L) & H
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T X(30 mmX10 mmX2 mm (& X)) (2810 H Li=deha &
IHA v 7 L — b (KZ-HP1100, Panasonic., KXFx) %
VY, 250°C TEREZFNFNIOMEIIMNE L 7- b D& gtk L
7=, REBRBEIES8L EZ 3L E L, B, FY, £% £
BIZDONT, FE L S 28 MEOFHMINEIZ L 0 SEf L7z,
(N #Hatug
HEHLE L — el E A K BT LV AR ER
EZATV, RBRIX R O 22 D E 13 Tukey DL HERUEIC K

-7,

2 704 S5—~DEE FRER2)

(1) HEHEERUHARES

2015512 A BEfH T DT a A T — (F v > F—) 1240
ZHER U7z, BB AR L, 3 15408k
KY7= 020 D4 & Uiz, RBREARNIZ32 & 7THH i %
T4/ & LT,

(2) HEEtaAH

B ICHE U7z R o SRR, TR IERERL & R TT
bolz, HREROBEEIG. REMRIMEILES, K6IC
R LT, E2. BT L3EEE I T e T —BF
B AR (CP 23%-ME 3050 keal/kg) ##65 L7-, 2W
FREX 1332 551l £ TR BRI G L -k & ik 5
L. TN L ARBERHC O D B 7o, £, WG
G X3l & ZKRBR NI O 0 Bz T,

(3) MEEE

EAHT 2 D3I E TITERNEZ U —FHEI T, £h
PIRE I OEm W R S CEREE L, MEEEITL iz
D3P & Lz, ZNLAMTRERIEFI L Th o7,

4) RBERUVEANRKE. AEKRE. BEETM R UMK

e
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AERFER

| NAREEEADZE GRER

(1) RERR

AR E RN Lc, HERIIAERTRO LN
IRINOTE, ZKRDIGEHRARWIZEE B THEN L6
AR Lz, £lo, ZAKROKBEHHBRVIZE, SEHE
SN L, SPEHESRERN S o T, ZORER, AEPERE
BUI8Win 5- X3 i bR > 72,

KT WA T BRI T D 2K O#G 5 25 4 pEMEIC RIF 95488 (10~ 181 i)

10 A fip 18 A fi o ik il Bt . ApE
< PR RE TR pme oamger 0T oy
g g g g %
xp R 1619 3223 1604 8584° 5. 35° 96. 0 46. 6
4W 55X 1623 3259 1636 9167" 5. 61" 96. 8 45.5
8W #5 5- X 1621 3273 1652 10128¢ 6. 13" 97.0 41.8
a—c G FHINCHEZH Y (£<0. 05)
=8 WHA HERIZIS T D ZKkOia 5 MM A EERANEIC BT 358 R EREICR 325G, n=6)
EREE AR NEES NERENAE
< R UW ol 58 OB R mE A
g % % % % % % %
XX 3035 21.6 12. 4° 2.9 0.4 1.4 1.5 2.4
4W #55-IX 3060 21.2 11.3° 2.8 0.4 1.5 1.4 3.0
8W 45 5-IX 3065 21.7 11.6% 2.8 0.4 1.4 1.3 3.3

a, b R ERICHERZD Y (P<0. 05)
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LK O GHIBNEWIZ KL R 2 HEA A bz,

WNIER DV
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BOTHZKROKBEHF BRI K

4) EREY = /B - REBERYE
ZAOKE G HE R RN OEERET X B - R RE

1= B
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W RAES

ZOWT, RIOZAR LT,

WERET X &

DR E I OW TR ZITR D bR o 7=,

(5) RERnELHERL

Lok O E- IR 2 e A A DO RE R BA R AT K
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98
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F7-. b GHEAE) IXaflf & FRE, Tehl, bHA. JEFE BnL7-, £/ UV —EBITE SERNEWIE SR
#9 WAL EERMEICEKIT 2 ZKOMEHBNHNAIC T TR (n=6)
5y ekl HHA RERE N RE R
L a b L a b L a b
xpR X 39.6% 6.1 10. 5° 32. 0° 15. 4 9.2° 57.9° 6.4  24.4°
4W F55- X 39. 4° 6.2 9.4® 31.6%  15.4 8. 4® 61.4% 3.7  22.1°
8W #5-5-1X. 42.1° 4.6 8.9 36. 5 12.1 7.8 64. 4 3.1 20. 2°
—c AGFHICHEZ® Y (P<0. 05)
#10 AAANEREOL RN (e L) OlE#ET X /i - BIBEAWE (mg/100g)
WEEET X W - R AME Xt HE X 4V 55X 8W #4-5-1X.
A% 5.7 £ 1.1 5.7 £ 0.5 6.0 = 0.7
TI= 4.1 *+= 1.2 3.1 = 0.9 2.7 * 0.7
1 rF=r 7.6 £ 1.7 7.4 + 1.3 6.6 =+ 3.1
IS Nt I 9.2 =+ 2.4 9.8 = 1.0 10.1 =+ 1.9
R Tayy L9 + 0.9 1.7 + 0.8 1.7+ 0.5
Vo 6.5 = 1.9 5.7 £ 0.6 6.4 = 1.1
TINE I 8.2 =*= 2.2 8.8 = 1.9 9.1 = 1.8
T AVT 5= 4.0 = 1.3 3.7 £ 0.8 3.7 = 1.0
L RAFV 3.3 £ 1.2 3.4 =+ 0.8 3.4 *+ 0.8
TNAX= 5.7 £ 2.0 5.5 + 1.4 5.1 =+ 1.2
i A= 3.3 £ 0.8 3.0 £ 0.4 3.3 = 0.8
;52 AVINS 4.6 *+ 1.3 4.1 =+ 0.8 4.3 *+ 0.9
oA 7.3 £ 2.5 6.8 = 1.7 6.8 = 2.1
AFF=r 3.9 = 1.1 3.6 = 0.5 3.6 * 0.6
cNVZ N7 2.5 = 0.4 2.3 £ 0.5 2.5 =+ 0.4
% T ARG X UM 3.3 + 1.2 3.4 + 1.2 3.5 £ 1.3
# TIH I R 13.1 = 2.9 13.8 = 1.9 12.8 = 1.7
%2 AR 304.0 =+ 27.9 269.3 + 17.2
% 7T =)VER 3.9 £ 0.2 — 4.0 *= 0.6
F11 WAL FEFEO LR (A 23T 2 iEERRERK (n=3)
A Xt R X AW 5K 8W 5 5-X
U RTFURE 1.3 1.3 1.2
2OV F U 26. 2 27.5 29. 6
VAVIZRNN N g 73 6.6 7.6 9.2
AT TV R 5.7 6.2 5.4
T LA PR 39. 5° 39. 3¢ 45, 2°
U — L 19.1° 17. 2% 9.1°
URVRVS 2.0 1.4 0.8
a. b B SMICHEZED Y (P<0. 05)
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BEWEE, BEh2@EmEZR Lz, fEHERET L KD

AR SkOIR X
HHDIR S HAH D5 &S
ik DR X

—— 4R 5IX

=== 8liig 51X

M1 A4 ﬁ)zi:@@@m?ﬂ (Be/a L) 2 iz

XK THBEICHES N, TOME, FEEERRIIZKRORK
EMMNEWEE, B RDHAZR L, AWE5 K2 i
HENT,

(2) EHRE

PERI ARG 2 22 13120 Lz, FFIREIG 2N Lk Efa G LT
2XCTE L, Fo. HEEE ARG X TED - 7228,
FNUNTIHZEITRD e o T,

Q) ;me

R Nk +aon VISR NN

ET R

R R4 LT,

EXNiDRAS
FELS
6.0

BIKOU;
ELES

& DU
FLX

- - - XX

AWiE 51X

8WiE 51X

X2 I’\]ﬂﬂ% RO TR (Bf) Z2 V7o BERIC

A—7N K DB HeRHn % B REREAM
F12 T oA T —IZBIT D LKOKEG IR DN EFEMEIC RIT I 2 (G~TiHE)
4y 3HEmEE 7 B EEF AR fil kb fil kb TR £OFE
7 tk ® Ik & R 3R M
g g g g %
xf X 998 3242 2244 4389 1. 96° 100. 0 338
2W #55-IX 998 3432 2434 4525 1. 86™ 96.3 363
AW F55-IX 998 3482 2484 4580 1.85" 97.5 376
a, b BESRICERZD Y (P<0. 05)
#13 T a4 77— 5 ZKOE G D ERAMIC RT A EREICHT 54, n=6)
EREIE "N g e N
X IN éE
%2 RE W wam  ss54 R W mE A
g % % % % % % %
xf X 3412° 18.3 20.0 3.9 0.5 2. 0° 1.2¢ 0.9
2W #55-IX 3675" 18.7 21.0 3.7 0.5 2.4° 1.1% 1.2
AW 5 IX 3758° 18.3 20. 7 4.0 0.5 2.6 IR 1.0

a, b B EMICEEZED Y (P<0. 05)
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K14 7T uA T —\ZBT D KOG B RNAIZ KT (n=6)
- etk HH N J e N R A
L a b L a b L a b
Xt X 41.0° 5.3 13.2¢ 40. 2 12.5 11.3 65. 2 8.7 21. 3¢
2W #5 5 IX 40. 9° 5.8 12. 0* 41.6 12.2 11.0 66. 3 6.9 20. 2%
aW fa5 5 X 44, 2 4.3 11.4° 41.9 12.2 10. 2 64.9 6.6 18.5°
a, b BEFSMICHEZED Y (P<0. 05)
#1656 7uA Z—otel (e L) OlEREY X /% - ZERWE (mg/100g)
WERET X 1% - IR RWE K HEIX 2W H5 51X AW 55X
7Y 20. 1 + 5.6° 322 £ 8.8 25.7 +  7.9%
TI= 3.1 + 0.8 4.8 + 45" 8.6 + 3.3
i FLg=v 13.7 + 3.1 17.5 =+ 3.9 5.0 + 3.8
%E VU 17.1 + 3.0 252 + 82 23.0 =+ 6.4
A=) N4 9.3 + 2.8 11.8 + 4.3 10.1 £+ 3.2
Vo 0.2 + 0.1 0.6 + 0.6 0.5 =+ 0.6
TNHE I 14.3 + 3.1 204 + 8.9 8.0 + 7.2
T VT T 3.2 + 1.2 4.0 + 1.7 3.3 = 1.0
L RAFD 5.0 + 1.4 7.3+ 3.1 56 + 2.1
TIF= 10.0 + 2.7 13.6 + 3.5 11.5 + 2.8
ﬁ AP 6.7 + 1.2 9.1 =+ 2.3 7.5 + 1.7
A% 3.3 + 0.7 3.8 + 0.7 3.8 + 0.7
= 4.9 + 1.3 6.8 + 2.2 58+ 1.5
AF A= 6.6 + L5 9.7 + 3.4 8.2 + 2.5
NV N 5.9 + 1.4 7.4+ 2.0 6.0 + 1.6
fg T ANRT XM 7.9 + 1.7 10.5 + 2.7 9.7 £ 3.2
% TIE I 21.2 + 4.3 295 + 10.2 27.3 *+ 5.6
%Ak 237.0 + 37.5 207.7 + 32.1
% TT = )VEE 5.4 + 0.6 — 5.2+ 1.2
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ZoAOBEHM N TR OWERET I B - EERRY
BIZRIETEEICOWT, RIGIR LT, 77U v oidaw
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ETREC

DWNT, FIGIZ/R LTz, 7V LA VERDPMWIE S5 X T
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