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Abstract: This study aimed to investigate the effect of moisture and Lactobacillus plantarum (LLP) on the quali-
ty and tannin content of Moringa oleifera leaf silage. The design was a completely randomized, two-factor
(60%, 70%, or 75% moisture X +/— LP, 1X10° c¢fu * g ! fresh matter. After 60 and 120 days ensiling,
samples were collected to determine fermentation quality, protein composition and tannin content. The M. ole-
ifera leaves at ensiling had a crude protein (CP) content of 16. 72% of dry matter (DM), and water soluble car-

bohydrate (WSC) content of 10.72% DM. The moisture content had a significant effect on the quality of M.
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oleifera leaf silage. Compared with the 60% water group, the content of ammoniacal nitrogen (NH;-N) and
free amino acid (FAA) in the 70% water content group was significantly decreased (P<C0.05), and the con-
tents of lactic acid (LA), acetic acid (AA) and propionic acid (PA) were significantly increased (P<Z0.05). At
70% water content, adding L. plantarum resulted in significantly increased (P<C0. 05) the content of organic
acids (LA, AA, PA), while the numbers of lactic acid bacteria and yeasts were significantly decreased (P<C0.
05). After 60 d at 75% moisture content, the addition of L. plantarum had reduced the pH value significantly
(P<C0.05), and all treated coliform counts were less than 2.0 log cfu * g~ ' fresh matter. None of the various
combinations of LP and moisture treatment produced any statistically significant change to the tannin content of
M. oleifera leaf silage (P=>0.05). The protein content of M. oleifera leaves is high, and they are easy to en-
sile. The 70% water content and the addition of LP obviously improve the quality of M. oleifera leaf silage,
but do not have any significant effect on degradation of the tannin content.
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hm 200 B A B4 4 & B AIK. Teixeira 0 BF 98 @R BOK MR b & A 28, 7YX W RLEE (1.7, 1% BB 5
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I BT AR S A PKM-1, T 2 ORS00 SR Fb, 2016 4F 8 ) A T A2 Fa AR ol K2 et 45 el i 3
2017 4F 7 H Rt SR 5 $EAT AN B0 (5K B2 2400 75 00) FIBEIE 3 h (B /K 52928 7020 , B 12 h (&K &2 0
60 YO AL, X5 BT F AU FLER F (lactic acid bacteria, LAB) A FLAT B (Lactobacillus plantarum ,1.P) , i ¥ [H
b K275 S g == A A
1.2 &XEa&

AR WA R 58 2 AL R — A IFLRR B W e 2 1X10° cfu « g ' #F #F (fresh matter, FM),
He AT S B CCKO2H 5 3R =28 5K 3. 73 3 AN KF. 7506 (DML ) .70 %6 (DML ) #1606 (DM o R 4R 5K
AR BTV AL 3~4 cm BY/NBEJE 43 0 B 0.3 1 12 h J& o 8 A8 4 FLFT B 48 550 i 304 1 AN [) 35 oK o DRt
K R MG A A P 2R TR OK L TR A SR R B R SR R4S (20 em X 30 em) L BRAR 180 g AE Ay, HLAS B HHLER
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Fm BRI, —3 6 ML B 6 NEE LI 36 4%, RIEFIH 60 M 120 d J5 A, X HARE R K
FE it 30 36 A7 00 5 43 #0T
1.3 RKEFE4rm 2
1.3.1 HFEiE HEARCP) W E . IR E &,

4E%E H & (non-protein nitrogen, NPND I %E . =& L MRIAERIR G & B2 G B9 BUK T8y, o8 B9 BUE & 8 4Rt
UEJE B TTTE HE T I Akl e & At AR B A A, FL8E A (true protein, TP) , TP=CP—NPN, i@ it &l
=8 AAL ST 0 I 5 LA B (CP)Y fEE A (NPND

AR (NH,-NO W AR B — I E R b ikt

Ui B8 S R A (FAA) W E B — ) — B 2 F L f 3t

TR 1k Pk 94 £F 4 CADF) FlH PR PR 24 £F 4 (NDF) 1l 5 < 9 FC 27 4 2 vk 00
1.3.2 KT ORI A 9 B0 pH (I 5E . FFA8 )5 O e M 5 AR & 20 g, A 180 mL ZE 1B /K . 1R &5
A1, G F BT LT 1 min AR 4 22070 Al ep e MR DR 405 08, 153 2R 8 W, R pH 1H(PHS-3C, LB H
O M & pH E™

A HLER I R 0. 22 pm FLAR A 8 MR A I8 A5 B8 L SR 0 5 GC-14 B8 1 R0 AR 2033 43 (6 3 A
Shodex Rspak KC-811 s-DVB gel column, H 4 ; #: £§% : SPD-M10AVP) Jll 72 #LER (lactic acid, LA) . Z & (acetic
acid, AA) A2 (propionic acid, PA) &, i sh A~ 3 mmol « L™ & & #E, 7i#E 1 mL « min '3 HE N 50 C; /&
TP KR 210 nm, FEFEE N 5 pL2

F 4 SR AT IR OK AR B I A T T T R T IO fHIR A 50 L B B BURE AR 65°C fH IR LA
ML T TR TS 0 LA RO T80 5 R AR K A A CRUBR Eb 075 DU . 7 8 2 0 A o Tl 2
P FEFL B 10 min, ¥ HI U8 2 4, SRR AT 5 A B , 7E 620 nm T B0 5 OGRS |

FLIR T 5% B T A0 FF B B I A2 PR R R RE Y 20 g JIDA 180 mL K 1 (4 4 B4R K L #4451 1R A )5 B R
B o A B0 I SR T MR B0 FLIRR TR KW TR L IR R B 40 0Ok MRS B AR 15 95 3L [ R 10,0 g5 2k
WKy 5.0 g; BERFIREUY 4. 0 o; BATHE 20, 0 g3k —80,1. 0 mL; A 41 2.0 g; L WE4N 5. 0 g MR = 4%
2.0 g5 EKABMREE 0.2 g; PUKAFRERER 0. 05 g B 15. 0 gs e pH H (6. 240, 2) ] 45 i &8 21 IR 3 B g
[VRBA,E IR 7.0 g BERESEHUY 3.0 g3 FUME 10,0 g & ALEH 5.0 g HyHER 3 %5 1.5 g R4 0. 03 g 45
0.002 g;Bifig 15.0 g &R pH(H(7.4+0. 2) ] d INPL L0 85 35 3 RLLEUIE) CGEEWE 5. 0 g i 29 10. 0 g; MR
B0 gs LKGBIREE 0.5 g3 AR 15. 0 gs i ML BLRLL 0. 033 g5 A R 0. 1 @ #E AT R H8 LR A K
SEERIRAR L WERE T AN R FF B R A AL 35 3740 . 30 “CHE 3% 24 h /T80,
1.3.3 HUP S ENE KT 700 N L B AL B B0 T I RIS, IR E TR MR R A
BHEABR AT LT AR E S 2 bR et 28 R F Folin-Ciocalteu 2 F1 Hb €0, 122 00 52 B B 0 147 B0 2 0, S 13 o 25
{7 BAL Ty BV kg 7K ffp B B B 4 A T 20 mg BESR AN 10 mL PR — TR — AL SR L 70 (CKWE 2.5 ho R HE
8000 r * min~ ' B0 5 min,554 nm U OD A, LIFAETE R O MR G AW R A BR ST 7 M0 SR b v b il 4 b 1
Mkt Em G R Ee
1.4 HFBEH7

K H] SPSS 18. 0 #47 XK 2 7 20 # (Two-way AVOVA) , 4P 2 B AE 2 1 Duncan [% X 4% 40 #E 47
ZEWH,P<0.05 HESBFE,

2 ER545H
2.1 #HRARAaGHF®
AN JEE CP &l 16.72%, WSC G5 M 10. 72% ,NDF 1 ADF 4351/ 31. 24 % 1 24. 23 % , 1K fi#

BT RGBT A R 1. 86 Mo R L. 48 %6, JRURH b B AE W % i e LR BRI R AT TR B 43 2 4. 63 Rl 4. 81
log cfu+ g ! FM(FE 1),



112 ACTA PRATACULTURAE SINICA(2019) Vol. 28,No. 6

2.2 #HRACTHERE 60 d dgiRm 2 1 ORAM RS

2.2.1 MHYIAFEMEKEN 60 d E;%E[ﬂ:%ﬁiﬂ( -5 Table 1 The characteristics of M. oleifera leaves material

st Jo 5 1) i 2 T, HOR A5 I R B 60 d, 5iH Ttems # kit Content

7596 1 60 %6 K SPALYR N LP JG . pH 5 % FRe (P T#R Dy maner O 289
#LE H Crud protein (CP, % DM) 16.72

0.05),70% K4 2 LP J5 pH 6 8% I FH(P<
0.05),70 % f1 60 Yo KA AL LP J5 AA Fl PA & &
BFEIHE (P<C0.05) . 70 %K Sr LA LP JS () LA &
I E TEE (P<20. 05) s KA AT W B B i /M T 2. 0 log

R KA & ¥ Water soluble carbohydrate 10. 72
(WSC, %DM)

P Pk & 4T 4E Neutral detergent fiber (NDF, %DM) 31. 24

PR VEVE B 47 4 Acid detergent fiber (ADF, %DM) 21.23
cfuesg ' FM., Jr 220 & R B W K 3 X T 4% A48 K5 Hydrolysable tannin (HT, %DM) 1.86
¥r (ADF \NDF & 2 Fl KW 1 18 B0 B A1) 1 A i 2 2 %42 .5 Condensed tannin (CT, % DM) 1.48
FISZI (P<<0. 01) , %5 LP X pH {, AA, PA & FUM B Lactic acid bacteria (LAB, log cfu + g ' FM) 4.63
AL R TR B A AR I (P<<0. 01) . X LA & & WEBE Yeasts (log cfu + ¢! FM) 2.30
AW E RN (P<<0.05) , & W32 HAEF X pH 14 .3, KIGHF# Coliform bacteria (log cfu » g~! FM) 4.81

REEH . LA A1 PA & &AW B & R (P<0. 01,

F2 EWIEMNEMSKEI 60 d FRAME &R0

Table 2 Effect of moisture and LP treatment on character of silage M. oleifera leaves in 60 d

i H b 7K 43 Moisture SEM 25k B3 Significance
Items Treatments DM, DM, DM; M T MXT

F# 5 Dry matter (%) CK 23.60C 29.70B 39. 80A 1.85 x % NS NS
LP 24.70B 26.70B 40, T0A

pH CK 3. 82a 3.82b 3. 83a 0.02 x % * % * %
LP 3. 69bC 3.93aA 3.76bB

FLER I Lactic acid bacteria (log cfu « CK 5.03B 6.82aA 5.14bB 0.29 * % % % % %

g ' FM) LP 4.92B <(2.00bC 5.30aA

B HE T Yeasts (log cfu+ g~ ! FM) CK 4,80B 5.24A 4. 46B 0.19 * % NS NS
LP 4. 89A 3.15B 3.70B

KIGFF# Coliform (log cfu « g=! FM) CK <C2.00 <2.00 <2.00 0. 00 NS NS NS
LP <2.00 <2.00 <2.00

FLER Lactic acid (LA, %DM) CK 1.25A 0.78bB 1.17A 0.51 % % * x %
LP 1. 36A 1.05aAB 0.98BC

2R Acetic acid (AA, % DM) CK 0.013aB 0. 004bC 0.045bA  0.08 * % * % NS
LP 0. 009bC 0.092aA 0.072aB

PR Propionicacid (PA, % DM) CK 0.90bB 0.27bB 3. 27bA 0.51 * % * % * %
LP 2. 87aB 5.27aA 5.72aA

bE Uk UK £F 4 Neutral detergent fiber CK 30. 30 28.90 29.50 0.41 NS NS NS

(NDF, % DM) LP 31. 20 29. 90 30. 20

iR PE Uk I £F 4 Acid detergent fiber CK 20. 90 19.10 21.50 0.39 NS NS NS

(ADF, % DM) LP 22. 40 22.00 21. 90

T A BN A /NG B 7R 28 53 {2 3 (P<<0. 05) 5 W AT AN A RS BF 78 26 5% 8% (P<<0. 05) . CK A Xf B4, LP A& A ¥ L AT W 4l DM, .
DM, .DM; 4} BIZER &k 75% .70% .60 % s SEM, F-HHRiER; » *» FR0.01 KPERBE, « KR 0.05 KFEFRENSEREFARE; M
TR T RIRAE I, MX T RIRAKIFFAL B Z HEAEM . TR,

Note: a—b means significant difference in the same column (P<Z0. 05); A—C means significant difference in the same raw (P<C0. 05). CK is the
control group, LP is the addition of Lactobacillus plantarum ; DM;, DM, and DM; are the moisture content of 75%, 70%, 60% ; SEM,standard er-
ror of means; * * significant at P<Z0. 01, * significant at P<C0. 05, NS no significant; M, moisture; T.treatment; M X T, interaction between

moisture and treatment. The same below.
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2.2.2 AHYIFLFTF AKX 60 d I HUR M BT i (0 5 128 3 AT, BRI 35 I k60 d J5 . i
LP Fl 3 A% 7K it b BEXT B0 7 R 7 it 44 JC W 25

2.2.3 HYIFUT RS KEXT 60 d 770K M 37 00 15 59 52 i HH 3R 4 AT, BRI IV & I 60 d )5 .60 20
TR BT 75 %M 70 % K4 . TP & 1 B FFEAT(P<0. 05) ,FAA Fl NH,-N & & 8 3 8 (P<0. 05) ; Ik
B LP 13 A7k BEXS CP & it o 5, 70 %7K A4S LP J5 , TP & & i 2 FE AR (P<<0. 05) ,NPN % &t i
FHROIM(P<<0. 05), K Mg R E, &KX T NPN,TP.FAA,NH,-N 9 & i 4 # 2 35 19 5% i (P <<
0.01),%F CP & A BE I (P<C0.05) ; TN LP % NPN Fl NH,-N & 54 # B & 120 (P<<0. 01) , %} TP
A S (P<<0. 05) 5 7K 43 FIAR P FLAT B 1Y 28 BAE FIA NPN A i 25205 (P<<0. 05) .

x3 HYIAFENESKEXN 0 dBFLHRAMTETEEHNHIT
Table 3 Effect of moisture and LP treatment on the Tannin contents of silage M. oleifera leaves in 60 d (% DM)

15 H Ab ¥ JK 43 Moisture SEM 22 50 5 2% Significance
Ttems Treatments DM, DM, DM, M T MXT
S Total phenols CK 2.36 2. 40 2. 90 0.11 NS NS NS
LP 2.46 3.01 2. 30
fij BA [} Simple phenols CK 0.73 0.76 0.86 0.03 NS NS NS
LP 0.75 0.87 0. 82
JK i B Hydrolysable tannin (HT) CK 1.63 1.64 2.04 0.09 NS NS NS
LP 1.71 2. 14 1.45
445 %7 Condensed tannin (CT) CK 1.09 1.13 1.34 0.03 NS NS NS
LP 1.20 1.24 1.26

x4 HYIAAEMESKEIN 60 d FEMHEAHEFMENT M

Table 4 Effect of moisture and LP treatment on nutrition value of silage M. oleifera leaves in 60 d (% DM)

T F b B 7K 43 Moisture SEM % 5 3 Significance
Items Treatments DM, DM, DM; M T MXT
B MR Crud protein (CP) CK 17. 38 17.98 17. 69 0.15 * NS NS
LP 17.76 18.53 18.53
B )% Total protein (TP) CK 7.56B 9.50aA 6.10bC 0. 29 * % * NS
LP 6. 84A 7.23bA 7.23aA
3k 4 19 %4 Non-protein nitrogen (NPN) CK 9.82bB 8. 48bC 11.59A 0.28 * % * % *
LP 10. 91aA 11. 30aA 11.30A
2 MR JEiF B A Free amino acid CK 0.48B 0.47B 0.76A 0.07 x % NS NS
(FAA) LP 0.74B 1.17A 1. 04A
H A% Ammonia nitrogen (NH;-N) CK 0.017bB 0.012bB 0.058bA  0.01 * % % % NS
LP 0. 041aC 0.135aA 0.112aB

2.3 #kAHFR 120 d B4R 2

2.3.1 AHYIFLAF B RIS KRR 120 d 35 00 38OAR 35 I 5 56 5% i 26 5 Al A1, 60 % S K B 4LA LT 75 % AN
70 % KA, LAB B B E K (P<<0.05) . AA . PA NDF fl ADF & & W & TF 5 & N K4 LP 5 pH
RS TR B0 B YRR IR RN B3 . 75 Y0/ 70 % S /K s LU LP J5 LAB %0 H B % FE IR (P<0. 05) .70 % & /K =
W LP J5 LA & 3 & (P<<0. 05) JF HA&AA /KA AA Rl PA & w344 35 T8 (P<<0. 05)  7E 75 % Fll
70% & K& RN LP J§ NDF #l ADF & # 8 & & (P<<0.05), 7720 B ER 0, K% LAB %0 H , PA,
NDF F1 ADF & it 47 & % i & A 52 00 (P<<0. 01) , X LA Fl AA & A7 1 3 52 (P<<0. 05) s i3 i LP XF pH {E LA
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K AA FPA EREAW R FELm(P<<0.01) % LAB ¥t &, LA .NDF #l ADF & 84 53 % (P<<0.05), —%
(1928 HAEFIXF pH A A ) 535 520 (P<<0. 01) ,

2.3.2 FEHYFURT B A KT 120 d 75 0 BROK M B A R S R H 2 6 T 20 Br s R WL K4 DL K
PK 2R 19 A8 HAE R 7K fige 2R 7 5 A A d 3552 e (P<<0. 01)

x5 HYIFEMESKEN 120 d FEHAN ST R RN

Table 5 Effect of moisture and LP treatment on character of silage M. oleifera leaves in 120 d

i H Jib 7K 43 Moisture SEM 2 5Pk 3 Significance
Items Treatments DM, DM, DM; M T MXT

T#) Bk Dry matter (%) CK 23.70C 36. 30A 31.40B 1.54 * NS NS
LP 23.40B 33.30A 36.50A

pH CK 3.99 4.08 4.05 0.03 * % x % % %
LP 3. 86 4.06 3.91

FLER B Lactic acid bacteria (LAB, log CK 6.50aA 6.55aA 5.97bB 0.18 * % * NS

cfu+ g ' FM) LP 5.23bA 5.21bA 4.53aB

B FE B Yeasts (log cfu+ g=! FM) CK 4. 41 3. 87 4. 21a 0.11 NS NS NS
LP 4.11 3.96 3. 40b

KIBFTFH Coliform (log cfu« g~ ! FM) CK <2.00 <2.00 <2.00 0.00 NS NS NS
LP <2.00 <2.00 <2.00

FLAR Lactic acid (LA, % DM) CK 0. 62 0. 69b 0.72 0. 69 * * NS
LP 0.78B 1. 08aA 0.94B

LR Acetic acid (AA, % DM) CK — 0.013bB 0.045bA  0.10 * x % NS
LP 0.012B 0.109aA 0.082aA

P2 Propionicacid (PA, % DM) CK 0.55bB 0.67bB 2. 44bA 0.54 x % x % NS
LP 2. 68aB 2. 68aB 6.59aA

M Uk % £F 4 Neutral detergent fiber CK 26.78bB 28.09bB 30. 45A 0.35 * % * NS

(NDF, % DM) LP 30. 61a 30. 44a 30. 59

5 Pk Uk % 47 48 Acid detergent fiber CK 16. 34bB 17.19bB 22.66A 0.51 * % * NS

(ADF. % DM) LP 22. 24a 21.22a 22. 37

TE " FRR AR SR (AN EE,

Note:“—"means not detected acetic acid (AA) content.

Fo6 HYIMEMESKEN 120dFTHAMLETESEHHMN

Table 6 Effect of moisture and LP treatment on the Tannin contents of silage M. oleifera leaves in 120 d (% DM)

i b it 7K 4y Moisture SEM 2 M B3 Significance
Items Treatments DM, DM, DM; M T MXT
S Total phenols CK 1.13 2.41 2.88 0.17 NS NS NS
LP 2.27 2.58 3.03
fij BA Y Simple phenols CK 0.63 0.75 0.88 0. 04 NS NS NS
LP 0.68 0. 96 1.00
JK fi# B Hydrolysable tannin (HT) CK 0.64B 1. 66A 2.01A 0.12 * % NS % %
LP 1.59B 2. 16A 1.78B
44 T Condensed tannin (CT) CK 1.38 1.49 1.28 0.03 NS NS NS

LP 1.31 1.34 1.24
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2.3.3  AHYFLFF B AR [ S KRR 120 d 35 0B 8 5 0 {8 10 52 M2 7 AT, 60 %0 &% K i AL AH LT
70% & K&, TP & B ERR(P<<0. 05, FAA #l NH,-N & & 5 3 75 (P<<0. 05370 % &K A M LP
J5 TP &84 B & A% (P<<0. 05) ,NPN & & i % TF 5 (P<<0. 05) 375 % M 70 % & /K 4L 3 LP J5 , NH,-N il
FAA & & & (P<<0.05) . Jr 220 B4 3R W oK 40 X & A F8 Fr (CP B A0 ¥4 B i 352 i (P<<0. 01) 5 4
YIFLFF R X NPN A1 TP & &4 W 535 0 (P<<0. 01) . % NH,-N il FAA & & B #F W (P<<0.05) ; ~H M3
HAERX TP &84 W 30 (P<<0. 01) , % NPN & 847 W F 50 (P<<0. 05) ,

x7 HEYIAFBENARESKE3T 120 d EEHANEFMENZME

Table 7 Effect of moisture and LP treatment on nutrition value of silage M. oleifera leaves in 120 d (% DM)

i H Ak 3 JK 43 Moisture SEM 2 5t 2 Significance
Items Treatments DM, DM, DM; M T MXT
F AT Crud protein (CP) CK 19.12 19.15 18. 92 0.21 NS NS NS
LP 17. 74 19.05 18.76
B )% Total protein (TP) CK 7.56B 13. 34aA 6.95bB 0. 32 x % x % x %
LP 7.29A 6.58bB 7.22aA
k4 4 & Non-protein nitrogen (NPN) CK 11. 38aA 8.81bB 11.97A 0.33 * % * % *
LP 10. 45bC 12.47aA 11.54B
2 R 25 iF B A Free amino acid CK 0.56bB 0.45bB 0.81A 0.06 x % * NS
(FAA) LP 0. 68aB 1.13aA 1.03A
A%, Ammonia nitrogen (NH3-N) CK 0.022bB 0.025bB 0.057bA 0.01 * % * NS
LP 0.041aC 0.135aA 0.112aB

3 itig
3.1 BRARHAEA F I RA 4 5

AR I v A I JEORE CP Oy 16. 72 %6 AKX B 27 4 a8 19 27, 5 %0, 3% AT g A2 A [R) 14 Hb 347 L
Fofr (SR B ) S SEOBROR M SR Y & AN TR . BOKR IR R NDF F1 ADF 4351k 31, 24 % F121. 23 % , ¥4I F #4
IR A R 4 - 2 & 519 (NDF 38, 83 % s ADF:33. 67 %) s WSC 2 10. 72% , 3K PRI 438 , WSC 2 fiE 75 i 2
il I 5 7 I AR 0 S IR R WSC — TR iR B 690~ 7% LA L IR A BE R AR A7 . Al H L
AR WSC 2 10. 72 %0 3% AT RE 2 UK it 5 T 98 i 3 24Dk i) Ji FA
3.2 AREXNFREEAGY A

T ISR Y B 7K S 2 R I )Rk A IR SRR R S BT AR — . AR ORI E IR EE 60 Al
120 d B}, 5 75 % F1 60 % & K s 4L A b . 70 90 & K B 41 B9 NPN & i i R IC. TP S W i 5 6090 &k it
YA 70 %0 F K EALH) FAA FI NH,-N it i & T & . ] DO if 35 2k R op, o ) 238 1 0 1% i il 2 B
Ao BRSBTS A E T TR S AN fie 2B A A v BT S ) B T K A Y 4R
Y I B ARG PEAZ 2] pH RS2 FEIEE S OK AR IR T R M T E oK A S R
RE A% 34 i & B IS4 R A pH A5 203 m 19 LA 50801 JRORE 5 /K it i v 5 3008 W0 B 1 3% 2 L TR = A 1
WOV 2 R B SR A R IR 2 B K R i AR S A T R K A T MRG0 R T A TR B RO A R
FHEAZ BN, 2 RO . PRt NPN S & (9 AR, B PR ] B 2 18 P A 45 % 2 1 8 33 2 1o 40 o 1 FH DA B3
B KR U R P . R EE 60 d BEL 70 SR AT 60 %0 K 4L . LAB Ml Yeasts A% H 3 Tt
B KB E B A /NT 2.0 log cfu+ g ' FM, i LP.AA FIl PA 82 5 25 A%, Ui 70 % &k A F T3
P ST ) B X S R AR R DR A SR 2. SRR ARM T BRI ) NDF il ADF & s R m T K
SR AT K T B R A K A A E) OB T S i 2 R R R A . R EE 60 F1 120 d B L7000 K A AH LT
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60% 7Kk i 2H ,NH,-N Fl FAA & &8 W EFA%, R NH,-N/TN R ED /N T 10% . 588 70 % K 43 4148 F Bl it
TV K T vh 2R P o0 A R TG L A A R T TR R A o
3.3 AmHMHIAFRANFESR KA

T W3 7 b A FLIR T B 75 2R 8] 1X10° cfu « g P AT DA pH U B 40 A 55 ol A= 0 19 A A s
T ICDRLE 75 W0 05 0T FE L RV [ i S EE ) T R AR RIE T ORI Y AR TR
TIAR ) FUFE 1R 5 AR BOR M I R 9 60 A1 120 d BY, 5 CK 4 AHE . 70 % &Kk =4 TP & & B EF K, NH,-N
M EFAA BTG BN LP J5 BR300 5 BT A 08 AHBOCRAS KWt L 35 mT R 2 W8 i) LR B8 -5 3R i Ji
BB FLRRE A TR YUEA . X ST LP AT 709 & K B4 LR B AR M T CK 41 8 3 PR IR
Wohlt ™ &I T HRMMBG . 57— i A h&H E&EWEBIEY, RAPIEEES > X w2 S
FIOAS in LR TR R RO 5 I R T S R AR A R . 5 CK A H, 70 %6 B oK AL A HLIR (LA
AA I PA) & B E Th e J5 R AT RS2 VS A FUAT 1A L A5 PH U A 0 i A B A P i A K A R T ELRR
FHIMRMB R XS EHED HEE ST R R —3.
3.4 AP IAFRAFERENETEZAY R

B SR A P A SR o — b R P SR N, R R BRI D sh R B i R ARCE IR R A R R
Rep=r: B E AR S L TR ek s i A K AT 22 Bl A BETE L 00k ot B AR B B PR AR B
LAEAERTY . MRYR A SR (R[] BRI R S SR K R BT ORE R BR 2 22 ) R4 4 BT R 98 ot I 2 22 Ty ol it
B 2O AR R I ORI T IE 60 B 120 d JE X BT S A 8 O BRARAE T L X T RE S ok
TR R R A T BT RS BT RS P 2 pH RS M AR L X A A RS s A R g R B
THEE P el pH N 6. 0~6. 5, BRI, AT BB 75 075 B A R 1k P R B RS T TR M S B T R e A
N TEN

4 HiR

SR It P (R i L 5 T R o) R o 7 O I T R K RS A ) LT TR T AR R A I R T
JoG BT R LA 70 %6 K i o e W BRI A AU (N HL -ND RN R 2 i B9 AL (FAA) & i, Wb 35 385 Jon B0 26 1 I
(TP) FFLAR T (LAB) &t s U IAB W) FUAT 1R 5 o 7T DU 35 I HLIR (LAVAA R PAY Y& & WESEIE % BLES
L LT B (L) 138 B A [] 55 7K mT DA R ARG 77 DU O I B 35 L (LR IR O (2 5
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