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Effects of fermentation treatment of peanut vine with Pleurotus ostreatus
and Phanerochaete chrysosporium on nutrient content and rumen degrada-
tion characteristics of dairy cows
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(College of Animal Science and Technology, Yangzhou University, Yangzhou 225009, China)

Abstract: This experiment was conducted to investigate the effects of two white rot fungi and their combination on
the pretreatment of peanut vine. A single strain of Pleurotus ostreatus (Po) , Phanerochaete chrysosporium (PC) and a com-
bination strain (PoPC) were selected to treat peanut vine, and control peanut vine ( CK1) and sterilized peanut vine
(CK2) were set to determine the changes of nutrient contents at 10 d, 20 d and 30 d after fermentation. The dynamic deg-
radation rates and effective degradation rates of dry matter (DM) , crude protein (CP) , neutral detergent fiber (NDF) and
acid detergent fiber (ADF) at 72 h were evaluated by nylon bag method. The results showed that the crude protein content
of peanut vine pretreated with Po for 30 d increased significant ( P<0.05). The crude protein content and crude ash content

of peanut vine pretreated by Pc and PoPc for 30 days had

oS H #7:2021-09-14 no significant difference (P>0.05). The combination of
HATR . BHEHAO =l A KR H (CARS-36) 5 TG the two fungi had antagonistic effect, and the lignin degra-
et e R % T AR H dation effect was less than that of single strain. The rumen
{EERI . TRAME(1997-) , B M iFEE AN, LR 4, NF 4 effective degradation rate of NDF and ADF in Po treatment
ShYEFEISE ., (E-mail) 1285385717@ qq.com was significantly higher than that in Pc and PoPc treat-
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rate of DM in Po treatment was significantly lower than that in Pc and PoPc treatments ( P<0.05). The three fungal pre-

treatment methods did not significantly change the effective degradation rate of CP compared with CK1. In conclusion, com-

pared with Pc and PoPc, Po pretreatment of peanut vine increased CP content and reduced the loss of other available carbo-

hydrates during fermentation. Po has the potential to improve the nutritional value of peanut vine.
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Table 1 Nutrient content of 100 g peanut vine

WH Po Pc PoPc CK1 CK2
PR AT (%) 62.12.1 36.8+1.8 41.8+2.6 48.7+1.0 61.6x1.2
FRPE VR EF 4t (%) 53.7£2.7 28.8+1.6 32.2+1.8 40.4=1.4 50.9+0.5
AFRZE (%) 8.9+1.4 8.7£0.9 9.3+0.4 8.6+0.3 12.40.1
HEF (%) 13.6+1.5 12.7+1.6 13.420.7 8.6%1.1 6.1+1.3
K5 (%) 6.120.1 10.2+0.8 10.3+0.3 8.3+0.5 5.8+0.2
T (%) 93.3+0.4 92.8+0.9 93.6+0.2 90.1+0.2 90.8+1.3
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YiittAy , 2 3 S AR BUR A0 B4 AR BT i (625+25)
kg LT NETRE B R B far DR AR | s 4 3
Tl RN 2 A S ) MR 305 % RO AR 5T
FRICHEIIARE 5 3 o ZEAT A AL BT JE e 48 5 A
HEABE] SR E 2 A PAT,3 IRER, e p4sf
SE T IRHCAE 2 RO AR I B 7 43 5] 48
6 h 12 h 24 h 36 h 48 h 72 h JGHUH , w4+ ,65
°C HET, BRI R AT

S IsF [) 5T B R AR = (MR 3R 00 B s -
(5] A 8 i o 9% 40 O i) /B S T AR N 9RO i X
100%

Jei '8 B 12 B AR R SR ff R (ED) 1R
Orskov 25U AT 1, e Aal b 35 B 4% S AU
B B (P) fa et 4 .

P =a+h ( 1-e ™)

ED =a+bc/ (k+c)

A, e A E RS R BB (h) sa PR
FEARTR AT (%) 50 IS FEMERST (%) 5¢ 0 b BIRE
R (%) 5 ED R 1A BFE 37 W I 1 A 5K A %
(%) 3k J9 5 £ BE AN R, B % 4B 1 e 2 Y
Wk BUE40.023 5,

1.5 Sitath
K H Excel 2016 1 SPSS21.0 X i28 56 %5 415 % 34

x100%

DM, =

AT RN ZRTT 22 04 , R B 2T ik R AT 22 57
wENE T,

2 ZER5550r

21 REMNEMEAEEFERABLELER
HFESESETN

P 2 AT, P B TR R ORI & IR I ) Y AR
BT AE AT NDF F1 ADF 5 12 3404 4% Y 25 52 i)
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ADF TG 5 Pe \PoPe P41 & TR ] 5 &
AEBRAE A NDF Fll ADF & 2 726 (P<0.01) ;
Pe 4T AEAE B ADL FEMRRICR S die, 5 & B ] 2
TAHK(P<0.05) , 7EABE 10 d.20 d F130 d B, X
3 ANEHE]E Po 415 Pe 4 PoPe 2 MK 7 &5 &
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BRI E RN R 2 IE A O R (P<0.05) , A &
PREb [A] B HE K, 3 ANAbFRZ ) DM ADL A1 NDF #5125
RIEF B FH(P<0.05), Po 45 Pe ZHH1 PoPc 4
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TP EE T HAM 2 M4 (P<0.05) ; Pe 2H F PREFAN R (P>0.05) ,{H 2 NHLF YR L4
PoPc 275 & % 30 d B A6 Bl 4F 4 25 Fll2fe 2F 4k K fit HEZWR R FE KT Po 41(P<0.05)
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Table 2 Nutrient content of peanut vine fermented by Pleurotus ostreatus and Phanerochaete chrysosporium

AR B 1 (100 g KUTHE) P{H
s QbR

0d 10d 20 d 30 d T D T#D

SRl RV RE SRS Po 61.6+1.2aA 56.1x1.1bA 60.3+1.3aA 62.1+2.1aA <0.001 <0.001 <0.001
Pec 61.6+1.2aA 52.4+0.9bAB 44.1+1.1¢B 36.8+1.8dC
PoPc 61.621.2aA 50.8+1.8bB 46.6+1.1¢B 41.7+2.6dB

R MR U 2T 4 Po 50.9+0.5abA 48.7+0.8bA 53.0+1.7aA 53.7£2.7aA <0.001 0.001 <0.001
Pc 50.9+0.5aA 42.9+1.2bAB 34.9+0.9¢B 28.8+1.6dC
PoPc 50.9+0.5aA 38.6+1.8bB 36.1+1.3bcB 32.321.8¢B

ENIES Po 12.4+0.1aA 10.2+0.8bA 9.3+0.1bB 9.021.4bA 0.02 <0.001 0.344
Pec 12.4+0.1aA 12.1£0.1aA 10.4+0.4bA 8.7+0.9¢cA
PoPc 12.4x0.1aA 11.9£0.3aA 10.9£0.1bA 9.3+0.4cA

AN Po 6.1+1.3cA 12.6£1.6abA 12.0+1.4bA 13.6+1.5aA 0.54 <0.001 0.014
Pec 6.121.3bA 12.0+1.5aA 12.0+1.2aA 12.7+1.6aB

PoPc 6.121.3bA 10.6£1.1aA 11.8+1.7aA 13.4+0.6aAB

K 53 Po 5.8+0.2bA 4.9b+0.1B 6.0+0.1bB 6.1+0.1aB 0.065  <0.001 0.103
Pec 5.820.2cA 7.320.2bA 9.3+0.4aA 10.2+0.8aA
PoPc 5.820.2dA 7.8+0.3cA 9.120.3bA 10.3+0.3aA

CK1,CK2 ,Po Pc PoPe W3 1, IR —A78URJ5 A R/NG PR A RIRAE I ] 2 (0] 22 5 .35 (P<0.05) . [Al—5i [ [Fl— 58 5 A R XS
FHF R AL PR 22 57 B35 (P<0.05) o T AURALTH, D ACIRARIIE], T+ D ACHR AL BRRRAF I [] ) FL A 2500

R3 HEEMNEMEARETERABLEEERNFSSEBIRAE

Table 3 Loss rate of nutrient content of peanut vine fermented by Pleurotus ostreatus and Phanerochaete chrysosporium

FEo IR (%) P{E
=l b

10 d 20 d 30 d T D T*D

FHrm Po -2.8+0.3bB 5.0£0.8aB 4.4+0.3aB <0.001 <0.001 <0.001
Pc 18.740.3cA 33.9+0.6bA 43.920.4aA
PoPc 19.321.2cA 35.1x1.4bA 42.9%1.7aA

NI Po 31.9+0.35aA 33.6+0.9aB 32.0+1.2aB <0.001 <0.001 <0.001
Pec 27.8+0.2cA 51.2+0.7bA 63.6+0.6aA
PoPec 27.3£0.9cA 50.2+1.9bA 61.9£0.9aA

SRRV IR Po -28.6+0.7cA -7.5£0.1hC 7.5+0.1aC <0.001 <0.001 0.086
Pec -10.2+1.1cA 1.5+0.5bB 15.0+0.3aB
PoPc -20.4%1.4cA 6.2+0.2bA 22.9+0.9aA

Y Po 3.7+0.6bB 4.6+0.6bB 8.7+0.1aB <0.001 <0.001 <0.001
Pc 40.8+0.8cA 62.9+0.6bA 73.1x1.3aA
PoPc 47.9%1.6bA 63.30.9aA 69.6+2.3aA

L i % Po 33.7+1.8bA 40.4+1.3aB 27.1+1.7¢B 0.065 0.007 0.056
Pc 34.5+1.4cA 50.0+1.6bA 61.2+2.8aA
PoPc 13.9+0.9bB 44.9+0.2abAB 55.0+2.6aA

CK1,CK2,Po.Pc PoPc W3 1 1, [F—178d8)5 R F/ING FREFR R AR RIRAER 0] Z 7] 25 5 .35 (P<0. 05) o [F—31 H [ —3 48 5 AWK S
TR R AT 22 3 B3 (P<0.05) , T ACRAH, D AU REERTE], T + D 1R A0 BN RAR T A] 59 B AR
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23 REMEBENEARETFEEABLENTEE
B DM BEfE4FME

H 2% 4 W1, CK1 72 h DM P& % e T H A 4%
4H(P<0.05), Pc ZHF1 PoPc 417F 6 h i DM [4fp%
W T HAL L (P<0.05) , P B 354> Pe 2

PoPc 4 {2 3 T HAB A 41 (P<0. 05) ; Po 2 1E 451
6] S P T HAh £ 4 (P<0.05) , CK2 7F 4% i} [A]
(B 12 h A1) DM F&fi R B K F CK1 (P<0.05) ;
CK1 5 Pc 4 DM A & (% f# % = T PoPc 41, CK2 Al
Po #H( P<0.05) ,

R4 REMNENERRETEHRBOELERTES D DM EERFHE

Table 4 Dry matter degradation characteristics of peanut vine fermented by Pleurotus ostreatus and Phanerochaete chrysosporium in rumen

i DM AR (% )
Po Pec PoPc CK1 CK2

6 h 13.9+2.0d 39.0z1.1a 34.7+1.7a 28.31.5b 19.6+2.6¢

12h 17.0£2.2¢ 40.9+2.3a 35.2+1.6ab 34.8+2.5ab 29.2+4.5b

24 h 22.8+1.0d 43.8+1.5b 38.4+4.6bc 52.0+5.3a 33.8+2.9¢
36 h 23.3+1.6d 47.7+3.6ab 41.7+2.9bc 53.0x4.7a 37.04.5¢d

48 h 31.6%3.5¢ 48.3+2.6ab 42.4+2.5h 55.22.7a 44.9+6.5h
72h 36.5+3.1¢ 50.6+4.5b 44.1+3.6b 59.6%5.7a 47.4%5.1b

PR R i R 4y 11.0£0.2b 36.3+2.6a 32.1+1.4a 13.11.7b 14.2+2.1b
15 R VR it 78 4 49.2+1.6a 16.5x1.1¢ 14.3+0.2¢ 46.0+3.0a 35.8+2.4b
TEAE R AR 60.2+3.6a 52.8+1.7b 46.4+1.5¢ 59.2+5.2a 50.0+4.9hc
AR 25.1+2.3¢ 45.0+2.8a 39.4+1.2b 45.8+1.3a 35.2+3.6b

CK1,CK2,Po Pc PoPe WL 1 3, [A]—47 85 AN [Rl/NE 743275 A [ IS 1] A [R) Ak B IH) 22 57 8 2% (P<0. 05)

24 BEMEMEARETFERAXBAENEE

24 h 36 h I} Po 5 CK2 W4l NDF HyF&f% B F LT

#t NDF BEfid45 1%

12 5 AJ A1, CK1.CK2 5 Po 4H 12 h NDF [%fi#
FEFRNEZE (P>0.05) ;Pc Z07E 6 h F112 h B} NDF
FAfi R I 2 7 T PoPe #H(P<0.05),12 h J5iXx 2 4
NDF FEff2 A0, H i 28T H A 3 41(P<0.05) ;7

CK1 (P<0.05) , H i BLRE A A 5 ], CK1 NDF R A
RAE 72 h WA S e (0 Po (CK2 WL 22 5748 3%
(P>0.05) . Pc AR HRERE AR k2 v T oAt A5 41
(P<0.05) ;Pc 45 PoPc P4 AYA R AR RAK T Po
40 .CK1 il CK2 (P<0.05)

R5 REMNENREBARETLEHRBOELEREES D NDF FFEHE

Table 5 Degradation characteristics of neutral detergent fiber (NDF) of peanut vine fermented by Pleurotus ostreatus and Phanerochaete chry-

sosporium in rumen

i NDF PFf#3 (%)
Po Pc PoPc CK1 CK2

6h 6.9x1.1ab 4.2+0.3b 1.320.8¢ 85%1.5a 6.0=0.9ab

2h 11.5¢1.7a 4.9+1.6b 1.920.1c 13.1£2.3a 12.221.1a

2 h 15.320.5¢ 5.8+1.2d 3.220.6d 22.9+1.9a 19.2+0.9b

36 h 25.3£0.9h 7.9%1.9¢ 4.9+1.0c 29.2+2.8a 25.5x1.4b

48 h 30.3+1.0a 8.5%2.1b 6.0+0.6b 30.9+3.5a 31.4%2.5a

72 h 33.221.9a 10.9+2.8b 7.320.9b 37.32.5a 35.622.7a
Ay T 1.3£0.3b 3.520.3a 0.3%0.1c 1.320.1b 0.0820.1c
1 A 41.2%3.0a 28.3+1.2b 11.10.4¢ 39.6x1.1a 42.1£2.2a
VB A T 4 42.5+2.3a 31.720.9b 11.4%1.5¢ 40.9%3.5a 42.2+1.9a
EEpg 20.6+1.6a 7.5+0.2h 4.3+0.5b 23.4+2.6a 21.6+2.4a

CK1,CK2 Po Pc PoPc W3 1 . [F]—47 K 5 AR /INE 58327 AR ] o i) A /) b 2 ] 22 57 48 25 (P<0. 05)
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25 REMEMBARETLTERABLENTEE
T ADF P&fR4F1E

H12¢ 6 AJ 1,36 h I} CK1 A4 ADF iR &
T CK2 (P<0.05) , 7EHABET [E] 25 P35 25 S AR i 3
Bk 6 h &b, X AL 7E A [R] B[] Be 347 8 1 Hofth 3 4 (P<

0.05) , Pc 20 A1 PoPe 4% N ] 5i ADF [ fiff - AH
VT, BIZHAE 72 h ) ADF P45 b 2% T oA 3 20
(P<0.01) . Po 4IRYTRAEREMFAR 735 CK1 225 A
% (P>0.05) ;CK1 5 CK2 P2 7185 A o0 1 i
AT HABY (P<0.05)

®6 HEMENERRETLEHRBOELERBES D ADF T

Table 6 Degradation characteristics of acid detergent fiber ( ADF) of peanut vine fermented by Pleurotus ostreatus and Phanerochaete chrysos-

porium in rumen

TH ADF [f#Z (%)
8
Po Pc PoPc CK1 CK2

6h 6.4+1.6a 2.1£0.4b 1.5£0.5b 10.3£0.4a 9.5+0.8a
12h 8.8+1.2b 2.9£0.4¢ 2.1+1.0¢ 15.620.6a 15.420.3a
24 h 14.3+1.6b 3.2£0.3¢ 2.5+1.2¢ 24.6+1.2a 20.9+1.2a
36 h 21.3+2.6¢ 5.0£0.4d 3.60.4d 33.4+0.7a 28.3+1.2b
48 h 26.8+2.8b 5.9+1.46¢ 4.5+1.9¢ 33.8+1.1a 36.3+1.5a
72 h 28.6+0.5b 7.4x1.7¢ 5.1+2.1c 38.2+1.8a 39.5+2.6a
PRH R A 38 0.8+0.1¢ 1.5+0.3b 0.9+0.2¢ 1.4+0.4b 3.9+0.7a
5 TR A 35.4+2.3b 21.1£2.3¢ 6.7+1.2d 39.1+1.8a 46.2+2.9a
WETE R oY 36.2+3.6b 22.6+1.7¢c 7.70.6d 40.5+2.5b 50.2+2.7a
T 5 fige % 17.8+1.6b 4.8+0.5¢ 3.3+0.4c 25.4x1.7a 25.3+1.6a

CK1,CK2,Po Pc PoPe WL 1 3, [A]—47 85 AN [Rl/NE 743275 A1 R IS 1] A [R) Ak B IF) 22 57 8 2% (P<0. 05)

26 REMEMEAERELTERABRLENTEE
# CP P&f45 i

f1%% 7 AT, 7E 6 h F1 12 h i} Pe 205 PoPc 41 CP
FffR o 2 2 5 e A 3 4H(P<0.05) , i
TE 6 h SRR - 22 1 F; & ] 55 Po ZHFN CK1 CP

R7T REMNEMEARETERERBOELEREE D CP IEMEHE

MR 22 AN (P>0.05) ;CK2 CP [FE&FRIAR (P<
0.05) ;7E 12 h J7, BR CK2 &b, Hofth 4 41 CP Rk %A
IT, Pc 415 PoPe 4 HRB AR 77 CP Rl R 5 T
b4 (P<0.05) ,PIE TSR, Po 415 CK1 1B HFF#E
k53 CP R i e T HAR AL (P<0.05) .

Table 7 Degradation characteristics of crude protein ( CP) of peanut vine fermented by Pleurotus ostreatus and Phanerochaete chrysosporium

in rumen
. CP % (%)
Po Pc PoPc CK1 CK2
6 h 20.420.1b 31.322.0a 30.921.3a 16.7+1.7b 7.120.5¢
12 h 24.0+1.8b 32.1z1.4a 33.4x1.8a 22.7+1.5h 8.8+0.9¢
24 h 36.1z1.1a 34.921.2a 35.4%1.3a 31.322.3a 12.8+1.1b
36 h 37.2+0.8a 36.90.8a 37.5+1.0a 36.3+1.3a 18.3x1.1b
48 h 43.11.1a 39.9x1.1a 40.1%1.2a 42.5+1.5a 20.6+0.7h
72h 49.6+1.2a 41.9%1.1b 43.9+1.2ab 48.5+2.3a 23.221.2¢
PR R it 7 4 14.4+1.6b 29.4+0.7a 29.9+1.2a 10.9+0.5b 3.320.5¢
8 R A FS O 41.4+1.5a 20.5+0.8¢ 33.5+1.2b 45.9+2.2a 25.1%1.5¢
TEAE R AR 55.+1.8ab 49.9+1.7b 63.5+2.1a 56.8+1.7a 28.4+1.9¢
R R 35.1+2.6a 36.5%1.4a 37.5+1.9a 33.1%1.4a 15.2£1.0b

CK1,CK2 Po Pc PoPc W 1 T, [F]—47 5 Al /NG - BE s AR ] ] A 7] b B 8] 22 57 25 (P<0. 05) .
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