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Abstract: Temperature is an important factor affecting ensilage. In cold regions, low temperature can be an adverse
environmental condition for ensiling. However, few studies have focused on improving the ensiling process at low
temperature to enhance silage quality. The aims of this study were: 1) To characterize the lactic acid bacteria
(LAB) strains Pediococcus acidilactici 1.OG9, Pediococcus pentosaceus 1.O7, Lentilactobacillus coryniformis

subsp. LMS8, and Lactiplantibacillus plantarum M1, which were isolated from the Tibetan Plateau. 2) Determine
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the effect of adding combinations of these strains on the quality of Italian ryegrass (Lolium multiflorum) silage
produced at three temperatures (10, 15, 25 °C ). The isolated strains were subjected to morphological,
physiological, and biochemical analyses. Four combined inoculants (LO7+1LM8, LO7+M1, LOG9+LMS, and
LOGY9+M1) were added to Italian ryegrass (at 1X10° cfu-g™" fresh weight). These mixtures were then ensiled for
60 days in laboratory silos (1 L) at different ambient temperatures (10, 15, 25 °C). All the isolates were able to
grow normally at 5—20 ‘C, pH 3.5—7.0, with NaCl concentrations of 3. 0% and 6.5% w/w. Compared with the
three corresponding controls, all the combined ILAB inoculants improved the quality of Italian ryegrass silage, as
indicated by markedly higher (P<C0. 05) lactic acid (LA) contents, higher lactic acid/acetic acid (LA/AA), lower
pH and ammonia nitrogen (NH;-N) contents, and lower counts of undesirable microorganisms. With ensilage at 10
and 15 °C, LOG9+LMS8/M1 inoculants performed better than the LO7-+1LMS8/M1 inoculants, as demonstrated by
the distinctly higher (P<C0.05) LA contents and LLA/AA, and lower NH;-N contents. Compared with the silage
produced with LOG9+M1, that produced with LOG9+41LMS had significantly (P<C0.05) higher LA contents and
LLAB counts, and lower NH;-N contents. Therefore, the combined inoculant LOG9+1.M8 is recommended as the
starter culture for producing Italian ryegrass silage at low temperature.
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Table 1

LB HE A EEE LS

lactic acid bacteria strains

The physiological and biochemical characteristics of

i H Items LOGY LO7 LM8 M1
JE AR Shape BR Cocci BRW Cocci  #FEI Rod  #FH Rod
RIEFT Fer- [f7% Homo [A% Homo [W% Homo [A]% Homo
mentation type
TR + + + +
Gram stain
AR AR — - - -
Catalase activity
AR — — — —
Gas from glucose
i Temperature (°C)
5 + + + +
10 + + + +
15 + + + +
20 + + + =+
pH
3.0 W — — W
3.5 + + + +
4.0 + + + +
4. + + + +
5.0 + + + +
6.0 + + + +
7.0 + + + +
HENaCL (%)
3.0 + + + +
6.5 + + + +

++: AK R4 Good growth; +: IE % A2 K Normal growth; W: A &

B %% Weak growth; — : J6 ¥ 4 K No growth; Homo: [[ % k& %
4.03 logclu-g 'FW(F&4), Homofermentative. T[] The same below.
*2 IBERLEKE
Table 2 The carbohydrate fermentation experiment of lactic acid bacteria strains
i H Ttems LOGY LO7 LMS M1 i H Ttems LOGY LO7 LMS M1
L-Bi 74 B L-arabinose ++ ++ — ++ ZH# Melibiose ++ ++ ++ ++
M Ribose ++ ++ — ++ || BEHE Saccharose ++ ++ — ++
ZE M Rhamnose + - — - 13 3 B Trehalose ++ ++ — ++
‘H #% i Mannitol ++ - ++ 4+ || =4 Melezitose ++ - - ++
1L AL Sorbitol ++ — ++ ++ D-## ¥7 4% D-raffinose ++ — ++ ++
a- B -D- 1 g 1 ++ - - ++ || B-Je /I 4 B-gentiobiose + + - +
a-methyl-D-mannoside D-# ZH# D-turanose ++ — — ++
A4 Amygdaline ++ ++ — ++ || L-#EEHE L-fucose - +
£ R Esculine ++ ++ - ++4 || D-BTHE AR A B D-arabitol w - - W
22 — ki Cellobiose ++ ++ — ++ || #A B R ER Gluconate w A\ — +
LA Lactose ++ ++ — ++
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Table 3 16S rRNA gene sequencing results of lactic acid bacteria strains

R

Accession number

GRS

Strain

16S rRNA gene sequencing data (closest relative)

AR
Similarity (%)

16S rRNA F U 3 B4 I )

LOGY KJ779095

K1779092

LO7

KJ779090

M1 KJ779098

FLR A Bk DSM 20284 99

P. acidilactict DSM 20284
W i BRE DSM 20336 99
P. pentosaceus DSM 20336

B R LT AP torquens 30

L. coryniformis subsp. torquens 30
Y FLAT T JCM 1149

L. plantarum JCM 1149

99

99

Or—

56

0.02

Knuc

27

53

—To0——

97

IR BR T P pentosaceus DSM 20336

LO7 (KJ779092)

LI v BR 16 P, acidilactici DSM 20284

LOG9 (KJ779095)

Wy (& A BR B Pediococcus stilesii FAIR-E 180

[T MR 3£ F BR B Pediococcus argentinicus CRL 776

Vol. 34,No. 5

ot 57 #% Fr BRI Pediococcus claussenii P06

99

85

100—— 52 95 % }* Bk ] P. claussenii ATCC BAA-344
— /N BB Pediococcus parvulus S-182

100—— /}\ - 5k % P. parvulus NBRC 100673
—— MI (KJ779098)

T00—— Hi %) SLKF i L. plantarum JICM 1149
_22: Lentilactobacillus porcinae R-42633

64

Lentilactobacillus nasuensis SU 18
Lentilactobacillus camelliae MCH3-1

s

99

97

KR FLAT 1 Lentilactobacillus bifermentans CIP 102811
& [ 5B FLFF 1§ Lentilactobacillus rennini CECT 5922
LMS (KJ779090)

PR FUAF 1 MR L. coryniformis subsp. torquens 30

38

24T Y FUFT 1 Lentilactobacillus iwatensis TWT246
100 EL IR FLAT B Lentilactobacillus backii JICM 18665

b B HOAT B Bacillus subtilis NCDO 1769

1 ET16S rDNA F 7L XA ZLEE B B 4% LOG9.LO7.LMS8 F1 M1 % #8 3¢ B #h i 2 %t ik 4k &t

Jiit 5.5y JE FUAF B Lentilactobacillus manihotivorans OND 32

Fig. 1

sequence alignment

Phylogenetic tree of lactic acid bacteria strains LOG9, LO7, LM8 and M1 and related species based on 16S rDNA

Knuc: ## B2 IR % Nucleotide substitution rates. LAAl % 2F AT 1 4 SN #E . B. subtilis was used as the outgroup. LOG9: FLEZ i 3K 1§ P. acidilac-
tici; LOT: JXBE R ERTE P. pentosaceus; LMS8: BRFLIT R A L. coryniformis subsp.; M1: ¥¥IFTH L. plantarum. F 7] The same below.
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15 7% B [6] Incubation time (h)
B2 4% FLERE B 4R 7E MRS M A 55 35 H 52 351 72 & 600
nm & BT EE
Fig. 2 The optical density values at 600 nm of four lactic
acid bacteria strains in de Man, Rogosa, Sharpe broth

with the process of incubation

15 7% B 4] Incubation time (h)
B3 4%IBEEKRAEMRS REIEFEEIZFIE P pHE
B
Fig. 3 Changes of pH values of four lactic acid bacteria
strains in de Man, Rogosa, Sharpe broth with the process

of incubation
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Table 4 Chemical compositions and microbial populations of Italian ryegrass prior to ensiling

i H Ttems Fa#5 Index B RH ML 3 ¥ Ttalian ryegrass
(=3 Wiy F#1)% Dry matter (g-kg ' FW) 247.0+3.13
Chemical compositions HMLEE 11 Crude protein (g-kg ' DM) 67.1+1.34
K VERR KL A 4 Water soluble carbohydrate (g-kg ' DM) 106.5+1.68
2% ph i Buffering capacity (mEq-kg ' DM) 88.941.05
A W B LR i Lactic acid bacteria 4.3740.09
Microbial populations (log cfu+ 4148 # Aerobic bacteria 6.43+0.58
g 'FW) L Y easts 4.61+0.13
45 T Molds 4.0340.12

FW: 5 Fresh weight; DM: T4 5t Dry matter; mEq: mg *§ & Milligram equivalent; cfu: B 7% /% 21 Colony-forming units. F [A] The same below.

2.3 AANBEARMASRRAREBRETERANLEEF LSRG

B T4 5 & 2 (P=>0. 05) 4, FLIR TR VS N 7] 20 5 BE S — 3 1) 28 BAF FH ¥ 5% 8 ) B 22 B 55 4l v pH
B 7R LM EAEA WSC HF MR/ LMREA BEZm(P<0.05, £5),

55 3T AR BE IR FE T A A 0T REATAH L, FLER B R R 3 AR T ELR W SC i M FLRR / LR (P<C0. 05),
WERAL T pH MEAS R & &= (P<<0.05) . FESAPRREMBINRAN TR E., F4AR0 TR & e &%
H(P>0.05).

MIREFIREE N 10 °CHE, 5 LO7+HLMS/M1IA M, LOGI9+LMS/M1 4 B %425 TR & & MR/ 2 MR
(P<<0.05), BEMINT pHAMES A&7 (P<0.05) . 5LOGI+MILIM ., LOGI+LMS8 4 2Lk f1 WSC
B ERI(P<0.05), AR S & B FEHRMK(P<0.05) ., SLOT+MIHAMLL, LOT+LMSH I & & B
EREAL(P<<0.05), AL & & W& W (P<<0.05) . MHBEHE R 15 CH, K T LO7T+HLMS/M1 4,
LOGY9+LMS8/M1 4 7L & & & FIFL AR / £ R W 35 35 n (P<<0. 05) , AR & & B F AL (P<<0.05) . MHEEIR
FE R 25 CY, &4 drh pH FLIR . SR & e MFLIR / L TR ¥ JC i 3 2% 5% (P=>0. 05) .

TCie 2 AW INFLIR LRI R , BE B BRI REAT, S A b LR S s M FLIR / L R W3 T I (P<<0. 05)
pH M S A & =¥ 0 7/ (P<<0.05)

2.4 AANBAFIMANNRRARERE TERXRMNEZLZEFEAH FPRAEDHEG YW

BRI FLIR VR VR N ) By 3 0 A8 ELAE FH 8 0 R KR B 2 R Dk ep FLR A L SR TR B AR TR B
RN E W (P<<0. 001, £6), 5 3P BRI T XTI AH b, 2R 18 78 i 770 359 S 3 48 8 T FLIRR b i
(P<<0.05), B EREAR T 200 BB A W B0 (P<<0.05) . BIEfEMRA IR BRI E F, LOGO9+LMS 4 L
1% A B0 e 3 B 3 T A b B2 (P<20.05) o MEBEIRE A 10 ‘ChY, LOG9+LMS8/M1 41 H g 4 1 AT 11 43 i
8 AL T LO7+LM8/M1 41 (P<<0.05) . JCie 2 75 VS I 7L 2 T B2 Fh 71, Wi 4 P53 T B2 0 R AIG , 25 A b LR 1A
B 1 3 AR (P<<0. 05) o
3 iFit
3.1 SUBR T A AR 4

FAR LO7 FLOGY ¥ RETE 5 F1 10 CH BT B T IE# K, X5 Cai % M B rp 43 35 45 21 19 0% R 2R 5 A
FLIR F BRI AN IA] o PR MLJE TR FLAT B, XA pH AR IR 20 55 HAT 40w if 22 M, 31X 5 Pang %5 () B 98 25 1 —
#. Nakanishi %7 & B, B bk LMS8 X 2Btk ZLAT 08 nRE ol & B8 2R LB — @ M DI RE 10 3- R LN S . 4 4%
B AT B A VR FLIR T I BEAE S CCHRBR IR T IEH B K, KB — 2 W FERE Sy, X AT EEJE T e 1K WI7E 75
1o LI FES SIS T A K MAS W UE A B SRS B 25 R . N AL 25 A B A0 BT, 31X 4 AR FLIRR B T Bl 83k T sk
LRI B K e 2 1 (heat shock proteins, Hsps) A7 B 15 FL AR 1 32 IR ER B 30 A9 1 . Song 55 &
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Table 5 Effects of combined lactic acid bacteria inoculants on the silage quality of Italian ryegrass at different temperatures

iH pH T Lz i L/ AR KRR K Al
Ttems Dry matter  Lactic acid (LA,  Acetic acid (AA, 2.8 NH,;-N AP WSC
(g-kg 'FW) g-kg ' DM) g-kg 'DM) LA/AA (g-kg 'TN) (g-kg 'DM)

10°C

Xt B 2l Control 5.87a 230a 42. 01 39. 6a 1. 06f 135. 0a 8.2d
LO7+1LMS8 4.48¢ 228a 75.5¢g 25. 1c 3.01le 88. 1c 17.7b
LO7+M1 4.39¢ 228a 84. 91 16. 3d 5.21e 74. le 19. 5b
LOGI9+1LMS8 4.01de 230a 121.7¢c 8. 4e 14. 64abc 32.3h 30. 5a
LOG9+M1 4.04de 228a 96. 8e 8. 2e 11.90cd 45.2g 16. 3bc
15°C

Xt B8 2H Control 4.82b 230a 63. 9h 34.5b 1. 85ef 108. 2b 10. 5cd
LO7+LM8 3. 93elg 233a 97. 8e 10. 4e 9.47d 75. 5de 19.8b
LO7+M1 3. 9defl 227a 101. 1e 10. 3e 9.90d 74. 6e 18. 4b
LOGI9+1LM8 3.74h 222a 131.8b 9. 4e 14. 10abc 41. 8¢ 26. 8b
LOGY9+M1 3. 83fgh 225a 113.7d 9.1e 12. 60bc 54. 1f 19.9b
25°C

%I HE 20 Control 4.12d 225a 77.0g 27.0c 2. 85ef 83. 3cd 14. 6cd
LO7+LM8 3.82gh 231a 140. 4a 8. 8e 15.97ab 72.7e 17.1b
LO7+M1 3. 7% 223a 140. 3a 8. 5e 16. 50a 42.3g 17.2b
LOGY9+LMS 3.77h 223a 141.7a 8. 9e 15.97ab 43.2g 17.3b
LOG9+M1 3. 85fgh 224a 141. 3a 8. 4e 17.07a 42.5¢g 17.9b
SEM 0.08 0. 80 4.62 1.55 0.87 4.19 0.83

AN R SR B8 3 3 R S35 {6 Mean values at different ambient temperatures

10°C 4.56a 229a 84. 2¢ 19. 5a 7.17c 74.9a 18. 4ab
15°C 4.05b 228a 101. 6b 14.7b 9.58b 70. 9b 19. 1a
25°C 3.87¢ 225a 128. 1a 12. 3¢ 13.67a 56. 8¢ 16. 8b

S TA) FL IR 1 s A 570 &b BRSP4 {5 Mean values under different lactic acid bacteria additive treatments

Xt # 20 Control 4.94a 228a 61. Oe 33.7a 1.92¢ 108. 8a 11. 1c
LO7-+1LMS8 4.08b 231a 104. 5d 14.8b 9.48b 78.8b 18. 2b
LO7+M1 4.04b 226a 108. 7c 11.7¢ 10. 54b 63. 7c 18. 4b
LOGY9+1LM8 3. 84d 225a 131. 7a 8. 9c 14.90a 39. le 24.9a
LOG9+M1 3.91c 226a 117.3b 8. 6c 13. 86a 47.3d 18.0b
. % M Significance

FREEIRE Ambient temperature <£0. 001 0.117 <<0. 001 <£0.001 <0.001  <<0.001 0.019
FLER B #0537 LAB inoculants <<0.001 0.106 <<0.001 <<0.001 <20.001 <20. 001 <20.001
W S LR A IR A S8 AR <<0. 001 0.569 <20.001 <20. 001 <20.001 <£0.001 <20. 001

Ambient temperature X LAB inoculants

NH,-N: % 4 % Ammonia nitrogen; TN: & % Total nitrogen; WSC: 7K ¥ ¥ i 7K fk & ¥ Water soluble carbohydrates; LAB: FL A2 I4 Lactic acid
bacteria. SEM: #5¥fEi% Standard error of mean. [FF R [6] /NG 5 3 7 S [8) FLR 1 A5 0 700 20 24 456 1 6 4k 21 0) 25 53 1B 3% (P<<0.05) . Al Different
lowercase letters in the same column are significantly different (P<Z0.05) among treatments with different lactic acid bacteria additives or ambient

temperatures. The same below.



534 B 5 W Bl 2R 3] 2025 4 167

xo6 EAIBREAMANAREBETEANEZEESNAMPRENKEENZN

Table 6 Effects of combined lactic acid bacteria inoculants on the microbial populations of Italian ryegrass silage (log cfu-g” FW)

T B Ttems FLIRTE LAB 1% Aerobic bacteria B FEF Yeasts 15 Molds
10°C
Xt B 2H Control 5.42h 7.69a 4.78b 5.29a
LO7+LM8 8. 66¢d 5.27d 3. 54de 3.51d
LO7+M1 8. 55cde 5.22d 3. 15ef 3. 35d
LOG9+LMS8 8.93b 3.53e 2.741fg 2.32e
LOG9+M1 8.70¢c 3.57e 2.71g 2.31e
15°C
%I HE 20 Control 6.81g 7.17b 5.74a 5. 60a
LO7+LM8 8.67cd 5.17d 4. 54bc 4.27bc
LO7+M1 8. 45de 5.15d 4.43bc 4.22¢
LOGY9+LMS8 8.94b 5.14d 4.45bc 4. 24c¢
LOGI9+M1 8.61cd 5.10d 4.33c 4.12c
25°C
%I B 21 Control 7. 181 6. 69c¢ 5.83a 4.63b
LO7+1LM8 8. 36e 5.03d 3. 55de 4.05¢
LO7+M1 8. 75bc 5.07d 3.62d 4.08c
LOGI9+LMS8 10.92a 5.06d 3. 56de 4.07c
LOGI9+M1 8. 33e 5.08d 3.57d 4. 08¢
SEM 0.18 0.16 0.14 0.13
AN TR R85 3 B T SF- 34 {6 Meean values at different ambient temperatures
10 °C 8. 05¢ 5.06¢ 3.39¢ 3.35¢
15°C 8.30b 5. 55a 4.70a 4.49a
25°C 8.71a 5.39b 4.03b 4.18b
AT FL R B 7S 570 Ab 3R S 298 Mean values under different lactic acid bacteria additive treatments
Xt HE 40 Control 6.47c 7.18a 5.45a 5.17a
LO7+1LMS8 8.56b 5.15b 3.88b 3.94b
LO7-+M1 8.58b 5.15b 3.73be 3.88b
LOGY9+LMS8 9.60a 4.58¢ 3. 58¢cd 3. 54c
LOGY9+M1 8.55b 4.59¢ 3. 54d 3.50c
3% % Significance
FREE I Ambient temperature <0.001 <0.001 <0.001 <0.001
FLER TR ¥ M) LAB inoculants <20.001 <0.001 <0.001 <£0.001
P35 1R 5 2L R 1R S N 590 19 52 HL A T Ambient temperature X LAB <<0.001 <<0.001 <<0.001 <<0.001

W, #F 33K Hsp 18. 5 Hsp 18. 55 # Hsp 19. 3 WA M) FLAT TH AR TEIUR PR P e A KAS 4. iR 4 vk LR TE 1Y
T B 3 AR5 e, Ay A S B A 7 e A R BRI T R

SRR B 2 0 11 3 AR 5000 2 X DA DX 0 B2 W R, (AT L2 FE B 4 16S tDNA T 1 43 BT 5 v, 7 & Al
P K 7 2y PR B R R S AL 4 F R VR 4 T R 16S rDNA RN 45, M R G L H R, R
WAEYRFNE2E R SRR, Wk LOGI . LO7. . LMS M M1 Al 43 51 % 5 S FLR H 3R % s 1 3R B R FLAT
BRIV Fof A 40 LT A
3.2 AASUBHE A AT E XA B EE R EERR R

FI ORIt v, AR 2 T R 5 ) LI T A 8 R T T R TR R 1 S 0 DA R T N O A 4 P LR
PR VS 0 3R (3 B B PR R AR IR, R R B 2 e T B A FLIR B AR (107 cfur g FWO) IR T Wang 551
3 1 7 0 B AP e T B 2 LR T 10 B IR B R (107 cfueg ' FW) o I Ah, BRI R BS54
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R AR T, TR I AR 22 1 45 2 3R R TR PR B TR R R R, R IR AE 10 AN 15 CCIRE R . ZEARIR
AT, BARME IR BESOR AT B S5 AR SRS 3 ] 1 4l 5 i AR IS 2h A OG . Aguilar %R B, ZERF AR KR
BF, AV B T35 R TR Song 55748, X 28U RO UG, IR B 1 B AR £ 5 B0 8 0 40 i 2R
Ko As i, ™ S A0 40 B P 2 B0 TR A R, I ELI 2 B i B 40 B 0 AR AERE ) R RR AR TE M . R, 4R PR e
£ 250k T A R U R P B A Y O R T R OC  E

ETF I Ak 3 A 2L I T VAR I R — 32 A R TR I O vk o R R LR B R b A
PR B LR A FLAT T, )T Bk B LR AE pH 5. 0~6. 5 B IR EE v BAT — 2 iR Mk, ELRETE T I & e AL
o7 8 S AT, A O R A R e pH Ay R R, TR A O 3 R AR pH PR 0 R ) FLAT B SR A TR A i A K 3R
Bio SRLERAA LG, R RLAT B E A R TR AT R M 0 LR K . AR IS, R [ BRBE IR R A5 A B2 1Y T
R T it JOT 2006 AR R R, sk 3 B B ZE AR TR PR R T, 2 A LR R AS R L B A Ak AR v R R R PR A
TR T o AT R R, X T G L R RS N R A IR PR B T X R DK B A R YR T O 01 e AR
HARHMF

16 10 A1 15 CRY PRI E T , LOGI-+LMS8/M1 ZH X 2 KA M 22 o3 I o it Joa 1) o 38 38R A T LO7+
LMS8/MI14H, B2 Wl i 32 3 25 DR BRI bk LOGO R LO7, P, b 3 Fh 304 A5 LR W3 4f 00 6 47 it %
— b J IR AT BE R T R LOG9 9 A= 4 B A7 R SR P T LO7 (2 fiTE 3) . McDonald 4858 & L, 45 #L
i B 14 A K R T PR B N A EE pH MV BT, T AT LA AR S FLIRR B A SE R 1 . BRI, B LOGO RTLO7
FEFFI et AR o R B A 5 4 ST o B R DR AT BE R R bR LOGO H LO7 BB IZ I IR (%6 2) . ZLIR 1T A1)
R B R [ % T JEC 40 ) i T e 5 A Bl 2 0 5 G i s i — RO B, AR BIRAE WSC & A R AR LR
AR, APFRAEICR IS T A T XIS, X6t FAEARMERKIREET , AW 2Z E & EBR
Yy iy 5 4 SR

AN, TEAURIRE T, LOGY+LMS 4 i L2 i £ i f1 WSC & & W 3 T HAb & 41, X AT HE e
F I LOGO A LMS (14 5 5 A I AR — B A K SRSl Br 8, 3k /R SCfEH [ AR B3R g th, Y ANRE 5 38
B8 0 U 0 L A0 36 B — S (R, B AU SRR T AR A 22 ) 4 A R SE Ao B, B PR LOGY 5 LMS 7R iX
P2 T HA RAF M At O & AR IR IR B & AR . 2% LOGY+LMS 1Y ZLIR B 41 A 5 =
KA B TS BB 3B T IS IR B A

ARG b, A AT T A R A LR i R R SR RO T N B, XOAT BB e T AE R I R D, A R A
B G R WSC AL A HLIR LB Ak . UEoh, A4l b 2L MR & B LR & ik, R4 4b
FR AT ELA B 0 ) A R WA =X, 0 WT AR bR T R I A LR VAT TR R X L A e A T R e R [ AR R AR (SR 1) o
A FRAL A FLIR / 20 R 259 78 T AR L6 R4, 3t TR W] T 4% Ak B 40 o TR R P R A0

A P T R W I R R P A B R AR L, AR VAN TR A T A AR AR . AR, 5
Xt R A L, 45 A B v SRS A i B R L 3k TR R p LR R AR R A 0 ek AR eh pHL R R R
M0 5] 7 B0HR 2 60T B S5 A B 4 08 A RER K e 16 . S X IR HE , 45 AR A R WSC & it 35
HRE X AT A T LR A R R A R 0 e A T D T e B A LR &, S BORE VTR0 pH ARG R
M > T WSC #4480 55 R BB B A o 45 b 38 20 1 B 3 MR AIG 7 40 ST L B A RN B TR B, X S
Wang %57 (il BF 58 45 5 — B0, M AT 5% K B0 [] 280 8 2L 1% T 7 A= 1) 2L 1 A0 JHG b 2 K g 07 19 T A 508 ok A 3 £
W0 A K B

Pk e PR AR A T T FH 2L N2 TR R 0 R0 R B LR TR R ARV L R UL Ak B o AT LI T D A K 5 A
A PR S 0 8 0 5 o LYk, W R LR Bl ek [ A g O S AR R LR, O B — B TR AR ) . A
SRR, A LR TR VR N R X7 I K TR G B e AR O AN — B, RER R EMRR AT, X T aE S AW
PRI AE A AR M B DDA OG . B, S SE S IR B AL, 78 1 R A0 00 A LR TR S 0 R e T 2 R LR
BRI 22 TR] 1 e 28k

2
H
2
H
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TEMRIR IR EE N 2 KR BB 2 B L IV 2y, 4552 A FLER B N I 2 B 7E AN R BR B IR (1015 /125 °C) I A7
MRS E R B EEF I REEL T, Hh LOGI+H LM LIEIAE T #MEd., Wik, LOGI-+LMS 4 ¥ i
AAAE N B AR TR IR T B KR B B 7 B A T A &2 A FLER B TR 51
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