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Table 1

Lactic acid bacteria

The characteristic and sugar fermentation of

LP1-1 LP2-1 LP4-5 LP5H4

Gram
Motility
Catalase NO; toNo,
Growthl5C
Growth45C
Sugar
L-arabinose
D-ribose
D-xylose
Gluconate (Na)
Glucose
Fructose
Galactose
Mannose
Rhamnose
Cellobiose
Lactose
Maltose
Melibiose
Sucrose
Raffinose
Salicin
Trehalose
Melezitose
Mannitol
Sorbitol
Starch
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plantarum X FE L 72,
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JEHR L 72 4 TR O REARIR R O BEFEYE D RET &
VAV —vBlEN 2 S —F—W & L THW 858
W%, UTOFIETHEL 72,

MRS & IR L 72 Kk 5 1 4=
DWW EIY, MRS #kEE# (Oxoid) 10 ml Hiz
2,32CT 24 WEIERE L 72 L DR W< EEAERM & L
72 HIRBEFEWM 1 ml &, MRS #fAE:H 6 ml 12 %
NEIUMZ, 32°C T 24 BERIEEE L 72 1 O & WiREEEM
E L7z, Z ORI Z 8000 rpm T 5 il (a4,
XUy M ROWEHR 2 BAKEEHL & R O WK % i
2 C3 s CHRE L7, F0BFERDWE K%
MMz 720 0% BRI E L7z,

3. 4 EHKRORERIBEMENIRET

2. TS L 72 K EEEWI %, GAM MK 5S Hb
(= 24) IR 2 10° % 5 X 5 Icd@nL,
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BCP m7'v— b 77> b5 (SRAF) 122 T
SRR ARG L 72, 32°C T 72 BB IS, PRI
RS Nizave=—KEiL 72, wThd 1HR
T4 RIER L, ZOWFHMEE & 572,

4, 1L —CnEhE

THEBE N, 2013 4E 8 HIERDFRIC, 2R
B CHEELLFEL—ETNALT7 7PV T 724 3
kg MY WL- 72, ZNF NG JEGE L DR WENT 2
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L7z, 206 Z2WHGNC, #EMH BT 2 — 702
20 AT OB N L 5 I FEDIAA S, KERIBE I
15, 25°CC, 49 HiAF CREFEEL 72, WKL, R EE
BDZBILF 2 — 7 h D 4 L — U (ZHIER B
L7,
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Fig.1 The growth of the lactic acid bacterium according to the culture temperature
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Table2 Change the number of the bacteria according to the

culture and temperature

FE— TNTFPIVT P
NO day ; ; ; ;
15C 25C 15C 25T
oday 108X 4 108X 4 108X 8 108X 8
LP1-1 7day 108X 3 108X 5 108X 4 10°X 2
21day 108X 3 X 108X 8 107X 5
oday 108X 3 108X 3 108X 3 108X 3
LP2-1 7day 108X 3 108X 3 108X 6 108X 6
21day 108X 4 X 108X 6 107X 5
oday 106X 7 106X 7 106X 7 106X 7
LP4-5 7day 108X 4 108X 3 109X 5 108X 6
2lday 105X 4 x 10°% 5 X
oday 108X 4 108X 4 108X 4 108X 4
LP5-4 7day 108X 4 108X 6 106X 3 109X 2
21day 107X 8 108X 1 106X 3 107X 4
BlzoWwTiE, 2N F T L. plantarum 12T 5 D, AMEEDEAHBRY T 5 EFHLIL TN,
STl TEFFRIN TV W, TFERT Table 312, ¥4 v—2DWHEIZBEE Y 5 Ak E
NCTERLZFEY—, TLT7FNLT77DH A PRL72D, FE DY AL —2 T, LP1-1 9D

L—o T3, 7 HERUBEICTNTH Bt 2 THE
FHUD R 5 72, 2 2T, REBROEFELE %
15C, 25CICEEL, REEREN DY A L — DWW
& Table2 i D BFEL—, TILT7 7L
77 EbIT, WREERD 2> P r—)L T, 15T,
25CCT7 H, 21 HBELWHEIIWMZ Tldwnwikhr -
72,

FEL—DH AL L—2 TIZ 7T HE 15CTIZ
LP 2-1 T 108X 3 cfu/ml, LP 4-5 & LP 5-4 T 108X
defu/ml & WA 8 2 72, 2l A IZLP1-1 T
108X 3 cfu/ml, LP 2-1, LP 4-5 T 108X 4 cfu/ml &
FEWHEEBOHERE S LTz, WL 7T HE 25CT
¥, LP1-1 T108X5cfu/ml, LP2-1 & LP4-5 T
108X 3 cfu/ml, LP 5-4 T 108X 6 cfu/ml & $H35I2
ﬁ#ﬁztdﬁﬂjlﬁkﬁulf54%%wfﬁ
Az, WEGHINE HR L2 - 72,

TNTPNT7DFAL—2 Tl 7 HE, 15CT
13 LP 1-1 T 108 X4 cfu/ml, LP2-1 13 10®X6 cfu/
ml, LP4-513% 10°X5 cfu/ml & B#id 8 2 72 5,
LP 5-413 107X 3 cfu/ml & B3R 72 - 72, [6]
U< 7 HE, 25CTIE LP1-1 T10°X2 cfu/ml,
LP2-1, LP 4-5 T 108X 6 cfu/ml, LP 5-4 T 10°X2
cfu/ml EEHVWHEBUZ -7, LA L 21 HiRIC
LP1-1, LP2-1, LP5-4 THHEA 107 ic T2
LP 4-5 T3 7 €4 2 WEGHINE R e - 72, Z
nNoDORRD» L, 4Bz 25— —L L7294
L— VBB 15T L T B K HF 2 T,

WEDBR WA LV — 03, OB TILERDTR
HICERE NS Z & T, D ikt & 2

15CH:2E T 7 H4%, 21 H%, LP4-513 7 H %%,
LP5-4 137 H#%, 21 HEE CILEA: KD LD - 72,
BEERIZT7 D5 b —2 ADRKE X 2WETH
N1 EEEE R S E VWA L — U R W E S, B
Bt 0 b L Il 5 729 A L — P a3 Bk
72572, I5CHEETIE, FE—, T 7717 7
DAL =23 7T BRICEFIIEREEE 20, T4
VU L WRMRSH S 2 2R
72, 25CTC21 HigIC A EAEZ, BwH AL —2 i
Lohrolonit, ¥ —T3D, TL7LT7 7
T1277 572,

T A Vv —C D EFHT 5 7)) — 7 ARt
ZofER %, Tabled IR L7z, TS —DH A L —
Ui, 15C, 7THZETLP1-1 ¥ LP5-4 2%, 21 H
#%TLP1-1, LP4-5, LP5-4 872> 72,

TN PNT77DYAL—20F, 15C, 7HHET
LP2-1, LP4-5, LP5-4 #*&, 21 H#CTLP 4-5»*
1272, 25CTlEFEL—, TL77NLT77&ED
ICEOHEIREL 572, TNLEOHEICIEF T
¥ —, 15CTLP 1-1, LP 5-4 DB ERED %\
ZEDEbo TR EHER I,

vz A WRRIZE U L. plantarum T, SEHHHE
B, AHMAERGEICEDS LN, S5iIcFE—t
TNT 7IVT7 7T, A AFE = AR E W) EE

Ik DR L B Bz, A USRI R, B
BETHA L —U8ETY, 7)) — 7 KFE i
Ik %)»ﬁﬁiﬁ i 7:,('0 72,

FLTCFEL—DHY A L —2 8l C
TLP1-1 & LP4-5 LP5-4 77,

13, 15°CHEE
TINT 7ILT 7D
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Table 3 Organic acid production according to the culture temperature

Strain et e da FEfe et B e DI LIl
" Y mmol/l mmol/l mmol/l g/l g/l
15C Tday 13.8 0 0.07 2.18 1.29
FE 2lday 18.4 0 0 1.14 2.45
25°C 7day 29.3 0 0 0.58 0.74
LP1-1 21lday  31.2 4.9 18.2 0.16 0.18
15C 7day 26.5 0.2 0 0.96 0.96
21lday  29.3 0 0 1.1 1.52
TIVT PIVT P
95 Tday 28.3 0 0 1.11 1.01
21lday  23.0 1.7 25. 0.02 0.03
15C 7day 32.5 0.3 0.2 0.09 0.07
. 21lday  34.7 2.1 2.5 0.2 0.31
FEL—
95%C 7day 1.5 0 0 0.3 0.05
LP2-1 2lday  45.0 3.4 8.5 0.73 0.87
15C 7day 17.5 0.07 0.05 1.32 0.96
2lday  26.7 0 0.1 1.30 1.13
TIVT IV T
95°C 7day 27.3 0.3 0 0.85 0.93
21day  41.8 0.7 5.1 0.92 0.83
I5C 7day 3.6 0 0 0.05 0.02
. 21lday  13.0 0 0 2.47 1.62
FE—
95°C 7day 16.2 0.2 0.1 0.08 0.05
LP 4.5 2lday  53.1 0.5 0 0.03 0.06
15C Tday 15.4 0 0 1.66 1.04
21lday  18.6 0 0 1.58 1.09
TIVT77PIVT 7
95 7day 29.5 0.4 0.2 0.8 0.73
21day  41.3 1.2 3.4 0.8 0.9
15C 7day 15.0 0.1 0 1.81 1.3
. 21day  14.7 0 0 1.34 2.14
FE—
95 7day 18.4 0.2 0 0.51 0.48
21 . . ! 1 .2
LP 5-4 day  53.0 0.5 0 0.17 0.23
I5C 7day 14.0 0 0 1.78 1.06
21lday  23.4 0.1 0 1.26 1.07
TIVT IV 7
95°C 7day 30.8 0.4 0.2 1.27 1.26
2lday 35.4 0.3 0.6 0.91 1.06
Table 4 Mr. freak rating judgment evaluation of the silage prepared
FE— TIVT FIVT 7
Strain  day 15C 25C day 15C 25C
PH 7V—7¥% PH 7V)—74H%E PH 7)—7¥% PH 7Y)—74%E
P11 7day 4.5 £ 5.2 =1 7day 4.2 B 4.8 B
2lday 4.4 & 5.0 % 2lday 4.4 B 6.0 %
LPo-1 7day 4.2 ] 4.5 B 7day 4.4 (£ 4.5 R
2lday 5.8 % 5.0 % 2lday 5.0 B 5.9 %
Lpas 7day 4.5 L) 4.7 54 7day 4.6 % 6.0 af
21day 4.4 & 4.8 nJ 21day 4.3 (3 6.2 i
LP5-4 7day 3.9 & 4.8 B T7day 4.0 % 6.0 R
21day 4.4 1 5.0 % 21day 4.0 B 6.6 R
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Summary

We considered how to make timothy and alfalfa make good quality silage by the fermentation of the
Lactobacillus plantarum in cool temperature. Hokkaido is a good area for the production of timothy and
alfalfa although timothy and alfalfa composition is different. We stored many Lactic acid strains in a
laboratory in Rakuno Gakuen University. For this study we divided into an experiment from the natural
world and used preservation by L. plantarum. 15 degrees Celsius fermented four L. plantarum strains (LP1-
1, LP2-1, LP4-5, LP5-4). We added a number of the initial bacteria 10® to timothy and alfalfa with four
bacteria of liquid each.The culture temperature of the silage reached 15 and 25 degrees Celsius. There was
much lactic acid production in the silage that cultured for seven days of the 15 degrees Celsius culture. The
quality of the silage that was produced experimentally reached by a Mr. freak rating system. It was the
evaluation that using LP1-1 and LP5-4 of the L. plantarum was enough for the silage that it made with
timothy. The evaluation was that using the LP4-5 and LP5-4 of the L. plantarum were enough for the
silage made with alfalfa. In four strains, LP4-5 and LP5-4 were superior and might be available for both
silage preparations.



