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Fermentation quality characteristics of rice plant (Oryza sativa L., Chineria-Mama)
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Summary

The objectives of this study were to investigate the fermentation quality characteristics of Chineria-
Mama whole crop rice silage and to examine the effect of addition of fermented juice of silage extract
(FISE) and fermented juice of epiphytic lactic acid bacteria (FJLB) on the fermentation quality. Rice plant
(Oryza sativa L. line, Chineria-Mama) was cultivated by using conventional methods and was harvested
on September 8 (Sept-cutting) and October 6 (Oct-cutting), 2006. The rice plants were cut with a cutter
blower into 1-3 cm pieces and were crammed into plastic pouches without (control) or with 1 % of FJSE
(FJSE treatment) or FJLB (FJLB treatment) in the fresh matter. All silages were maintained indoors and
opened after 1 month. FJSE and FJLB were prepared according to the following method. 100 g of the cut
fresh Chineria-Mama silage and Chineria-Mama rice plant were macerated with 500 mL of water and 10 g
granulated sugar was added. The mixture was incubated anaerobically at room temperature for 2 days,
and then filtered through quadruple layers of cheesecloth. The filtrate was collected in a plastic bucket
and blended with 10 g granulated sugar. There was no remarkable difference in crude protein, ether
extracts and neutral detergent fiber content between the Sept-cutting rice plant and the Oct-cutting rice
plant. The non fibrous carbohydrates content of Chineria-Mama rice plant was 33.1% Sept-cutting and
33.6% Oct-cutting in the dry matter. The pH values for silage of control, FJSE treatment and FJLB treat-
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ment were the range of 3.6-3.8. Moisture contents for all silages of Sept-cutting were higher than those of
Oct-cutting (P<0.01). The lactic acid contents in the fresh matter of all silages were more than 1 %, and
that of FJSE treatment silage was lowest (P<0.05) at Sept-cutting and Oct-cutting. Propionic acid was

observed only in FLSE treatment silage (P<0.01). Butyric acid contents were low in the silage of control,

FJSE treatment and FJLB treatment. There was no large difference in volatile basic nitrogen content among

three treatment silages. The present results suggest that the fermentation quality of Chineria-Mama whole
crop rice silage is good, and the addition of FJSE and FJLB prepared in this experiment can not improve on

the lactic fermentation of silage.

Key Words : Chineria-Mama, fermented juice of epiphytic lactic acid bacteria,

fermented juice of silage extract, fermentation quality, whole crop rice silage
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EINCIEHTE, BEAGFRHERE ST 22H) ML L
T, A AF— oy THA4 L -V OEHREOE
B, B L OREEAORME;ED LN, &b
WTHOETEREEL &% 8 U THEA Ak—Vray 7
A V=V DERE - G EMPEERBICERLOOdH
L. ThOOFMMELEE > T, BNOFEEA O
TR, 20014F LLREIC 282 3N 4% 7R L T20034E 1213
5,000 ha BLEZEL, Z0% 4,500ha Btk CTHB LT
WD (R RE A A R R & R R R IR R 2006). O
IO BRRICH-T, MBI E LR ERREL, ME
DRV A L=Vl 2 2 & IZHIATOfEEA
A=z ay THA L —TOFE EIRE L TREEEAE
M EIE TV ETEEZNVMATH S LRI
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FOFHEBD TV 2DICIE, ZhEFhOMIRIZHEL
7oA RDARARTHY, Mg CEIKEHE S W24 A DOF]
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KRERREOA & TF 27 - v, &, SR
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0, R4 XL LTOFHOELTHLLEZONS,
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L, ENCRFTL2ERENE L, FAL—VD%
BEBAR IS BV CILERA AT F 710 U S R B RR A AL
HHEITL, YA L —TVRRIEL W LRI AT
% (% 2001 ; T4 2004). MYIC X 2 WEREAL, Ko

5,214

2001 2002 2003 2004 2005

Figure 1. Change of whole crop rice planted area in Japan. Source : The Ministry of Agriculture,
Forestry and Fisheries Production Station of Japan (2006).
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RO 7= OFRRAKGRIPHFRM, 73— A%
DETIN & B EHEEEOM T LA ZRETA L —
VEMRT B0 OBMANE R L, FTETIELARE
A EZFMHEST 204 L—TVRABIEN L HEDLIOE L
THEZLINTWA, A4 RMELTHHAL—V D%
BB Z 0 2B L L CILRRE A R E M R o ff
AEFLRER 2 FIH 4 2 HARR A TR (3 2001 5 FM
5 2003, 2005, 2006a), % < DRERBFEALHE S h
ZOHERMEAIRENTWS (4% 2004 ; Takahashi®
2005 ; *F-fE & 2006b).
 FITEBRTIE, 413 TFHRUT7 -3, OF—N
8y THA L=k LTOFMZEERT 5 720 D KA
F=5 2R B HNT, EFHORLR B B IS
T, FEMEE L TofLERastE L 4 L — Y 0 5ERE
SEAEEEREL, SO EMEHCAE T % FLEEH & A
T AEFBRMANOH A L — U REBRICRIZTEE
IZDWTHRES L 7.

mHEEHE

FEATH C IR ERDOAR

FEMED A & (Oryza satival.) "F321)7 - <<
FITERFERFHBRR 4727 4 — )V FREFEL Y 5 —
B RS K THREE L, 2006429 H 8 H (Sept AHY)
EFAEIOR 6 H (Oct XHY) (2 ZNYEL 72, &b,
FNENOWHERZBT 2 A FOEFKR FEOREE)
1%, Sept AHUTIZMZLI 2> & BHHAMDOFE, Oct AHUTIX
D & eI OFEATRIE L T 7z,

FRBETIIY A L — VRREEOFIM & L T2 o0
W, AL — VIR (fermented juice of silage
extract : FIJSE) 3 X UVJE A ¥l B ok 7L R I 5% 28
(fermented juice of epiphytic lactic acid bacteria : FJLB)
A L7, FISE BLXUFILB X, #4 L—VH#HRH
D 2 HANZ20054EEA & TF2Y 7 - v~y A L—
(R L) BLU2006FEES R TFRIT - R,
DMYIFEEY 100g 2 1L AER) ZF Ly RBARMVICA
h, FRZENICEEKS00mLE 77 = 2 —$E10g (2%HH
LE) A CHE (ERARE) L, TORAEN-F
THBLTY T =2 —H10g 2%MHYE) 235z
THHLTRREL .
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YA L—T DR

P4 L—TORBIE, FIHER L O FEMEO A F E X
DELY RISy ¥ —DOEWREL 6 mm IZ85% L THIY)
L, RVIZFLY - FAO VBT 1V ARORTEE
/8w (R BN-12, JBALEL) WCAQ, HEEHT
FH# (SQ-303, Yv—7) THEHLT1, HHEIRT
Wk L TiTo 7o, MBS, BEEmARmL & Wl (&
WLER), FISE F 7213 FILB % EMH OB ER (0 L
T1% (V/W) #hnL 7z 2 Ju# (FISE JLE, FILB L)
DFF3WEEFT /. KUIE L IHBFEL L

B S LY 1 L — T DIEEDR

FEA RS L O A L — V30 L 7 i % 60°C T
BEREL, By T4y 7 INERACT 2mm T IOBH#
L7:t, fb&Eomicdt L. Ko, My o878, Mg
Fid & MK EEE GBHS 1971) (X Dot L7,
7 — ¥ =~ M#HME (neutral detergent fiber : NDF)
DAL Van Soest & (1991) DOFFEIC L Y EMiL 7.
JEMEHENE KLY (non fibrous carbohydrates : NFC)
SR Sy v ox s E, KRR, NDF 3 X UMK S
DR ER LR L THEM L (B8R BT 72
4 2001).

F A L= OFMmE OSBRI, e A
L—2 100g (CZEEK 400mL 2Nz CEB)I FH—12
15T, R) TF L VBE R VICEIL T4 COR
BB A C24RF R R L 721k, A#K (No.5A) LiC4 A —
YRIET, AEWABLTHRSNILALR L RS E
THio sz, TOHA L— Vi e AT, pH, LB
R, HREMEER R 7oEt Bk BR
volatile fatty acid : VFA) &EB L UHERMIELESE R
(volatile basic nitrogen : VBN) & &% #A& L7z, pH f&
1345 AEM pH A — % — (D-21, HORIBA) TiHllsEL
7o, FBRIIHEEICE D SHT L7, VFA O IZKZE
SERECLVERL, ZOWBESOERIEIAT VL
AEA T L (SUS H T4 2M, HILBIER) 2%EL
7oA Az aT bF T 7 (G-5000A, HIZBYERT) %MW
THT>72. VBN I Conway DEILESHTH (Conway
1950) 2k hER L7,

EEtRRAR
HAL—VORBEGEDOET — 71%, FEHE O R
B (2Kk#E) LA L—VORBMME (3kHE) Z2KH
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FLIT AR EICL D55 % SAS O GLM 710
YIXERHWT Tz, RSO ER, BRE (P)
250,05 KM DB EICHBEENH D L LT,

BREEEE

FEARIDILF R S 4R

ZPHEOFEMEA A TF2)T - 37, OKFTER
1%, Sept MEN67.1%, Oct MH63.2%THH (F1),
HAREHE SRR R (REBARATZTHME 2001) 1CFE#
SHTWEA XM (68.1%), THH (64.4%)
LEUL Tz,

— I, 4 FAOEWHOBSTERIL, EFOET (R
B, BB, TR L bz, My Vs s B (7.4%,
6.3%, 5.3%) % NDF (52.5%, 47.6%, 44.1%) #°
T L, NFC (24.2%, 29.8%, 36.6%) A1 % (&
BT ZEEHE 2001). A & TFRYT - w<, ORY
hOEBSERIE, My Y8y H, MR, NDF B X
U'NFC & b Sept MELE Oct MELDMIZK & 2 2R A
2L (K1), EHFOETICL WS LEHSERDE
WASHERR SN ol ZOHIZOWTIR TF42Y 7 -
<7, FAPAA ARV Oy THAL L -V E LTHE
BICHALTWC LT, EMIRSEELERET—5T
by, GBSO ICHESEFTH T L 0L RESLE
TH5.

EREYA L -V RS 250 LTEMBHCER
EhaZ i, BOSENFBVWILTHY, &6, ¥
A V=V OB IR TWABETHEIER I
TWwabZLTHh5 (BELEE 1982). NFC (X fikt
DRI 5 & MEPER KLY (B — 2R3t
Na—RA% L) 2ELEIWZbDT, F& L TEEE
BRT7T VT o LOSRBERSTHE. 412 TF1Y)
T -7y OEYH NFC 5 EII33~UUDHETH >

7o (F1). FA V=V oBEMBICER S ZERYPO
FyET IR, EFEIRICHEME G L OTEEEEAE
%<, ThOPAMBROXEL LTHEMICH Z &
»H, REAECELLTY A L - ORBEMEN BRI
TH2 (HH 1999). HBMO b E0 3y 3EpyHic
35.9% D NFC 2 &t (REFMFERE 2001). &R
BICHWZ 2 DONERHOA X TF2)7 - <<, O
Wb NFC SRBEERMO My Ena v LIZIZRLT
Hof:. NFCHOWEMREERLIEBT LI LIY
BETHHIN, 4% TFR)T - <7, ZRHEDA *
A=Nr0y 7HA V=V REST 2EMEE LTER
R L QFIHTE D LR SN,
ARBTOHRAA X TFRVT - %7, i, FhEh
DOYLFERE & bTEDOBHIDOIKRIEICNNT Y F55H Y, Sept
RIBCT I 2 & R OREAT, Oct XTI HIM
POERMORASREL Tz, 2070, BHLEH
OBIDHENTE Loz, Lizd > T, I - AR
OYEETRRICD X 545, SR A A O—Behy 2 IR I
EEDLR TV EBAMOHEICIE, MOEFTRELSE
L HBEROBHMEFHL TV Z EDEYTH
HLBbihi.

Y1 L -V ORBLE

A3 TFRNT - =2, 4 L=V OHEWHKSE
#i, Sept AMBUT71~72%, Oct KIHLT66~68% O ipH
Thh, PHERBICEEEZ (P<0.01) PSROH6H, L
BHEICHEBEN ol (R2). [HEREIC X244
L—JOKGERDEVIIEMEOKRGICEEIND
DEEDbIS. .

AL =D pH X, TNEFNOYHERR & b TXT
DMBTALUTERLL (R2). ¥4 L -V OHRKE
BICBWT, BEMNLEHT T, FoAAE3 HEE
TpHAZ LTIl o THWEBRPEEOEE 5E 1L

Table 1. Chemical composition of Chineria-Mama rice plant.

Moisture EE NDF NFC
Harvesting time
(%) (%DM)
Sept-cutting 67.1 5.0 1.6 51.4 33.1
Oct-cutting 63.2 5.4 1.5 49.0 33.6

CP, crude protein ; EE, ether extracts ; NDF, neutral detergent fiber; NFC, non fibrous carbohydrates (100-NDF-CP-

EE-crude ash) ; DM, dry matter.



AF TFARNT - ==, FA V-V ORBERE —EO - BH - 5§ - B - AH - 26k - 5% 5

L, 1HEMUNIC pH4 BTFIC2 D, 2~ 38M TR
HEEUCTRXTOROEBH»EL L CRERBICL S
(FE S 1989) ZEHMFHOLNTWE, ZDZEhd, K
REBTHBLZAA TFR)T7 - <<, 1L -V,
FIEREH & b B ICB D Y 2 ITITHBR LY A

L—VORBBETHoZLHPHEEINSE. —F,
pH DR T A L — JORBLIEH ISR 22 (P
<0.01) 2@ 5, FISEZ AN L 72 0B A A o 72 (R
2). LPL%&DS, ZOBMEDZEIL0.06~0.11 L/ E
<, ¥4 L—THREMEICBT 2 HEME FISE OFRMIC &
% pH ~NOBBINEV D EER bR,

YAV —VFEYROLRERE, SIUHERHOT
TOREL D 1 ~2%DHHETH Y, INERPTHOAEE
EWH R, BB EXEARATHEE (P<0.05)
PHER I NIz (R2). T4bDH, FISE 2FMLAH A
L— Vi Sept MEL, Oct XIHLE  MEALER X 1 {5 <
FILB MDD % 4 L — 2% Sept A HU T (2T
<, Oct MEXTHEME L IZIZF L THo72. —HRIC,
SRS L, AT HABRBRLTEEEESE K
{, EFHETRETZERELVSVZD, T4 L—

DEEERIIBWTABRERFET T, BRBRAEORE
HERLZENFHE SN TWS (2 2001 ; #7#E 2004).
RABRIZBIT 5 pH RIBOERLH, A X TF XY T -
XY A V—VORBREIIRFTH D I LIRBES
hiz. COERELLTIE, FEOAARRIIBWT, ML
TEME RV L L E B TR RS L
22k, NYFHOZETERFERID LR, |
FEWDS T ICRF SN SRMHT T, NFC H O EHEHE
EVIBEBOER L LTHHASh-ZLIZEBbDE
Zxohl, —hH, RRRTHBLAEEBRTH D
FJSE B L U FJLB O#INE, 44 L — Y OfBEK %
BOLMEVRBOON LD olz, A L—TVDABEERE
AARAME S & TRBEME © E S5 BHH S FLERE RHA
A& FLBR R B3 % AT B O 550 A IR L TR
BT ARBERARB SN, IKSERLTWAS (£ 2001
; HRHE 2004). RIS R ETHIMEERERT S
FILB 2FIHL7:4 A k=N 0y 744 L— IR
B4 2HFFRIdEEMIC TR TB D (RS 2003, 2005,
2006a), FILB OFMIZE V44 L— Y OIBRERN S
0, REGEIUESN I EFRESATVDS

Table 2. Fermentation quality of Chineria-Mama whole crop rice silage without or with FJSE or FJLB at

Sept-cutting and Oct-cutting.

Sept-cutting Oct-cutting Significance
Items
FJSE FJLB FJSE FJLB
X
Gzl treatment treatment e treatment treatment T ELgik
. 71.4 72.0 72.0 67.7 67.8 66.8
Moisture (%) +0.8 0.4 +0.2 & #1p =15 T B e

3.66 3.72 3.65

B 40.05 40.03 +0.02

1.67 1.36 1.32

b aat i
Lactic acid (%FM) 40.13  +0.09 +0.16

0.21 0.22 0.22
+0.02  £0.02  +0.02

0.00 0.09 0.00
+£0.00 £0.02  +0.00

0.03 0.01 0.00
+0.02  £0.01  +0.00

Acetic acid (% FM)

Propionic acid (% FM)

Butyric acid (%FM)

0.01 0.01 0.01

VBN (%FM) +0.00  £0.00  +0.00

+0.05

+0.25

+0.00

+0.00

3.65 3.76 3.65
+0.04  £0.02

1.62 1.25 1.69
+0.03  £0.10

0.24 0.27 0.24
£0.04  +0.01 P<0.05 NS NS

0.00 0.09 0.00

NS P<0.01 NS

NS P<0.05 P<0.05

NS P<0.01 NS

+0.00  +0.06  +0.00
0.01 0.0  0.00

+0.01  +0.01 +0.00 > NSNS
S X

+0.00  £0.00

Values are means*standard deviation of three samples. FJSE, fermented juice of silage extract ; FJLB, fermented juice
of epiphytic lactic acid bacteria ; H, harvesting ; T, treatment ; FM, fresh matter ; VBN, volatile basic nitrogen ; NS,

not significant.
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(Takahashi® 2005 ; [ & 2006b). BE#HY A L —2
% FILB L [A#k7% /TR T 5 FISE (B3 20 %EH
Blxe , RRBRCTIIH7- 2B ERINA & LCoEE
WEEL-OOEBET — 5 #1585 B SR BT/,
ARABRICHEH L 72 2 HHETE D FISE B L U FILB O
BN®T pH &3, FJSE T3.73, FJLB T3.70% /R L 7.
FILB iRHMC & 0 4 4 L — U ELAF T O LB A AR
HE L 72BESR (CFR S 2003, 2006b) I2BWT, wAML
722 HRI%E3 0 FILB @ pH E133.60~3.76 T - 7.
AHREED FILB @ pH X Z O#PEAKTH H, FISE O
pHELEL W &nb, 4 L -V OIBERIE
FHHDLFHELTWA, L Less, HfFLTW
BRI X 594 L — VRARERETOIBE KO-
X%, ZORMEIHER SN o7z, BEOE
1T, B L ORR AT 2B A A AL —UT
FFEED P OB EEA0.2~0.7%DFHICH Y, —Hk
IZ1%UTTHAHI EHS W (F 2001 ; FR S 2006a,
2006b). AAEBRTIIEMEOY [ L— T THEWF
L5% U Lo EREZ/RLTEBH, FILBIRMIZLS
—RBOIBAERDRE IO r L holz0hd L
%\, FISE B L TIE, ¥4 L— Y OFLm5E% MW
D B 7o OFLER OMIE AR EBRE TR ONE Do
e ERHA L -V ORRERE FRET HEHRRIKE
T EORERMEYSEREBRTHELTCLE 122 L
BEZONL. HEEROTMBFOMEIRZ LRSS 2 L1
BEIAV-—VRARSEL-0ICEETH Y, LBEK
REDIIBEIT) 2 EHSHULETH L.

A2 TF2Y7 <%, 14 L=V OHEWF VFA
EROWN, FEEEIE Sept AJHLE D b Oct AJHATH L (P
<0.05), 7o+ I LR L b FISE LB ATH
< (P<0.01), FEERIZEIHEREDWFHOMLEED0.03%
DUF L&, DR 3 & OB 1o B 2 o 72
(R2). M4 L—IVREBERICBIT S VFA DERIZFE
BREORTICHEL, A ATEYA L -V ORE
BRICBWGRREREESIE L, 7 ¥ ORESCHR
DB D LT\ (2001 5 %5 2004). ARAER
TIIFEEEATT X TOH A L — I T, BEERA AT
AT B VFA BEEZ2R L7720 FISE
Mot 4L —IThy, 7Ot vERIELEL FILB
MBETIHIEE ALERL 2> 720K L, FISE L
TIEHEEWH0.1% (I ERBD SNz, BEFENRLT
5 FILB DRIY A L—Y Tl 70 €t VB ERD
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RSN ol TOZ RS, EEFEOMETIE
%<, BERICHER L 72 R OE W AR B T OR#
WEWED S L, 1 L—URBHAETO VFA &K
WCHBERIZLbDLERINS.

YA L—ToFEwH VBN ERIE, wWFhot
L—7%0.01% %<, PUER 3 X OSBRI HaHY
S ARY IR/ YA

PED L) BERDS, 45 TFRVT -2, i,
A HER TV L 72 8RN T O T NFC & &A% 2
DryETILERFETH), 1L —IBEARICE
WA IR AR L CREEME DRI CTh D 2 Lot
RS, U - REOMEREHAS 1 P HIILEORWE]
MW RETH 5 Z ARSI N, Tz, RRABRTEML
ToRERFEIC L DKL 7 FISE B LU FJLB &, FEH
BHEEOAARBFICRMLTHH A L — U REBAR TOILEE
HEREARELZWZ EPREINZ. f 2R —Nray T
FA V=T OFEBAM A A LSS 70D Mgt
HTWLET, EMEHAET BB 2 ARIERT
BEEEBRMAIOEHB LRI EESEAIHE L T L
Z2oNb. 5kiE, BERORENE, HEGEOMIR,
EM BN DR E2RE LoD, BELA fh—N
ryay 7A=Y R 50 ORERANE O
ARG ZHSPICL TV ZEHFRETHL LR
bih s,

| B

ARERDBITICH 70, IWBKF RFERA E EA
BAEEEFTOHFRICIERE HHE2 Wz E v,
CIRRLTEHOELAERT D, b, AuidEEst
FEEAMBIE (No.18580264) DBIEIC & b fTb N 7zHf7E
D—TH 5.
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