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Abstract: The purpose of this study was to investigate the effect of steam explosion pretreat-
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ments, compound bacteria fermentation and their combined treatment on the degradation of fiber
in Caragana. In flowering stage (April), fructicative stage (July) and dormancy stage (Novem-
ber), the whole plant of Caragana was collected and its general nutrients were determined. Ac-
cording to the research content, the experiment was divided into 3 parts: 1)Degradation of fiber
components in Caragana powder was studied under 3 different steam explosion pressures (0.8,
1.1 and 1. 4 MPa). 2)The effect of compound bacteria fermentation on the degradation of Caraga-
na powder fiber component was determined. 3) The effect of steam explosion + compound bacte-
ria fermentation on the degradation of Caragana powder fiber component was studied. The 3
growth periods of Caragana powder in each experiment were regarded as fixed factors. All treat-
ments were compared with untreated Caragana powder in the same period, and each treatment
was repeated 3 times. The neutral detergent fiber, acid detergent fiber, lignin, hemicellulose and
cellulose, and the activity of carboxymethyl cellulase and xylanase were detected in each treat-
ment. The results showed that: 1) According to the nutrient component, Caragana had the high-
est feeding value at the fructicative stage. 2) Compared with the control group, the content of
neutral detergent fiber, acid detergent fiber, lignin (only in flowering stage) and cellulose in-
creased first and then decreased (P<C0.05), Hemicellulose decreased linearly (P<C0.01), and
the content of neutral detergent solute decreased first and then increased (P<C0.05) as steam ex-
plosion pressureincreasedat flowering and fructicative stage. 3) Compared with the same period
before fermentation, the content of neutral detergent fiber (P<C0. 01), acid detergent fiber (P<C
0.01) and cellulose (P<C0. 01) decreased significantly and neutral detergent solute (P<C0. 01) in-
creased significantly after fermentation. The hemicellulose decreased significantly at flowering
and dormancy stage (P<C0.01). 4) After steam explosion pretreatment and fermentation, the
content of neutral detergent fiber (P<C0.001), acid detergent fiber (P<C0. 05) and hemicellulose
(P<C0.001) decreased significantly, the content of cellulose decreased significantly at flowering
and fructicative stage (P<C0.01), and the content of neutral detergent solute (P <C0.001) in-
creased significantly with the increase of steam explosion pressure at the flowering stage and dormancy
stage, and the content of lignin (P<C0.05) decreased first and then increased at flowering and
fructicative stage, and decreased significantly at dormancy stage (P<C0.01) with the increase of
steam explosion pressure, compared with the same period without steam explosion pretreatment,
5) After steam explosion pretreatment and fermentation, carboxymethyl cellulase activity (P <C
0.001) first decreased and then increased at the flowering anddormancy stage, while carboxym-
ethyl cellulase activity (P<C0.001) significantly increased in the fructicative stage with the in-
crease of steam explosion pressure; the xylanase activity (P<C0.001) increased linearly with the
increase of steam explosion pressure in the three periods. The results indicated that the fiber con-
tent of Caragana at different harvest time could be significantly reduced by steam explosion, com-
pound bacteria and their combined treatment, among which the effect of combined treatment was
the best. This study provides scientific basis and data support for the effective evaluation of the
nutritional value of Caragana and its application in animal husbandry.
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Table 1 Nutrient of Caragana at different growth stages(air-dry basis) %
H: K E ] Growth period
Y| ¥ H
Len TFIEN 49 5t Mean
Flowering period  Fructicative period  Dormancy period
T¥ i DM 94. 60 94. 65 94. 17 94.4+1.14
HEH CP 9. 04 14.4 11. 25 11.5640. 32
HAsN EE 0.42 8. 68 1. 41 3.5040. 16
K4y Ash 3. 25 4. 74 5.35 4.4540.12
HpE Pk i £F 48 NDF 63. 52 61. 07 81. 09 68.56+1. 32
B PEVE M 4T 4 ADF 47.03 44. 34 60. 98 50. 78+ 1. 11
A& Lignin 43.57 41.10 56. 93 47.20 4+0.55
KoY E Hemicellulose 14. 49 16.73 20. 10 17.11+0. 15
#4E#E Cellulose 3. 46 3.23 4.06 3.58+0.05
MR T YA Y Neutral detergent solute 36. 48 38.93 18.91 31.4441.32
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Table 2  Effect of different pressure steam explosion pretreatment on the degradation of Caragana fiber components %
s A K bogiic| AT P g
Item Growth period CK o SEM P-value
0.8 MPa 1.1 MPa 1.4 MPa
AP VB B 47 4E NDF 1 63.52°8 68.78* 64. 23" 60.15¢ 0.97 <0. 001
2 61.07° 64.12° 57.01" 61. 83" 0.92 0.016
3 81.08" 69. 76" 67.53" 62.10¢ 2.14 <<0.001
R 1k Uk 4% 27 48 ADF 1 47.03¢ 52.59% 50, 47" 49. 92" 0.64  <C0.001
2 44, 34¢ 47. 49" 44.06° 51.11* 0.95 0.002
3 62.98* 51.61° 52.00° 50, 72° 1.31 <<0. 001
A% Lignin 1 43.57°¢ 49.03" 48, 2540 47.12° 0.67 <<0. 001
2 41. 10" 43,628 41, 44" 48.01* 0.88 0. 001
3 56. 93" 47,74 48. 49" 47, 41" 1.23 <<0. 001
LT 4 E Hemicellulose 1 16. 494 16. 194 13.76% 10. 23¢ 0.77 <0.001
2 16.72* 16. 62* 12. 95" 10. 71°¢ 0.78 <<0. 001
3 20, 10% 18. 14" 15.52¢ 11. 37" 1.01 <<0. 001
24k % Cellulose 1 3. 46" 3.56% 2.22° 2.80°¢ 0.11 <0. 001
2 3.23% 3.87° 2.62° 3.10° 0.11 0.019
3 4,06 3. 87 3.51 3.31 0.13 0.14
SRRV LR 1 36. 48" 31.22¢ 35. 77" 39. 854 0.97  <<0.001
Neutral detergent solute 2 38. 93¢ 35. 88 42.99" 38.17° 0.92  <0.05
3 18.91¢ 30. 24" 32.47" 37.90% 2.14 <<0. 001

A — 31, 1 RoRTFAE W] 52 RN G552 3 RonvE ] . CK Ol R 78 ¥R M W b 3 24 5 SE Oy 28 1R Wl 41 5 [A) 47 B3 R AR A
/NG S8 RR 22 7 .3 (P<T0. 05) . RRI KRG F R R 2 F M B3 (P<0. 01, BF B EH & MF 7 RREFALE

(P>0.05), F#/A

In growth period column., 1 represents flowering period.2 represents fructicative period, 3 represents dormancy period. CK repre-

sents without steam explosion treatment group, SE represents steam explosion treatment group. Means in a row with different cap-

ital letter superscripts mean extremely significant difference( P<Z0. 01), with different lowercase letter superscripts mean signifi-

cant difference( P<Z0. 05), with the same letter or no letter superscript mean no significant difference (P>>0.05). The same

as below
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Table 3 The effect of complex bacteria fermentation on the degradation of Caragana fiber components %
i H ERNing: Y X R 41 K SEM P 1A
Item Growth period CK Fermentation group P-value
rhpE R U A 4 1 63. 52" 45, 41° 4.29 <<0. 001
NDF 2 61. 07 53. 63" 1. 69 <0. 001
3 81. 08" 50. 98" 6.9 0.001
PR M Uk R 2T 4 1 47.03% 32. 68" 3. 66 <0. 001
ADF 2 44. 34> 37. 71" 1. 49 <0.001
3 62. 984 35.07" 5. 89 <0. 001
ENIES 1 43.57° 30. 35" 3.19 <<0. 001
Lignin 2 41.10% 36. 33° 1. 08 <0.001
3 56. 934 33. 88" 5.24 <0. 001
B 1 16.49° 13. 73" 0. 68 0.01
Hemicellulose 2 16. 72 15. 91 0. 27 0.13
3 20. 10" 15.91" 1. 06 0.02
ES 1 3. 464 1.32"% 0.48 <0.001
Cellulose 2 3. 23" 1. 38" 0. 41 <0. 001
3 4. 06" 1.19% 0. 65 0. 001
SRRV R AR 1 36. 48" 55.59% 4.29 <<0. 001
Neutral detergent solute 2 36. 48" 16.37% 1. 69 <0.001
3 18.91" 49. 02* 6.9 0. 001

FiZH, NDF, ADF & % & T HE il ® 4. Chang
SIS S R o 2 TR A AL B R OK RS FERS I TR
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Table 4 Steam explosion, bacterial complex and their combination effect on fiber degradation and carboxymethylcellulase activity

and xylanase activity of Caragana %

i - SR %?ﬁi@%ﬁ&fﬂf?&@ﬁ@%éﬂ .
Item Growth period KAl ror SEM P-value

FCK 0.8 MPa 1.1 MPa 1.4 MPa

rhPE VR Uk T 4 1 45. 41% 45. 93 41. 16° 42. 77" 0. 65 0.019
NDF 2 53. 63" 43.16" 42.93" 44. 358 1.37  <€0.001
3 50. 984 45. 56" 40. 585 21. 28¢ 3.46  <<0.001

PR M Uk T 2T 4 1 32. 68 32. 98" 30. 59" 32. 49° 0.48 0.019
ADF 2 37.71° 30. 76 31.53°¢ 34. 56" 0.86  <C0.001
3 35.074 31. 05" 28. 71%¢ 15.97¢ 2.23  <€0.001

VNS 1 30. 35" 30. 15" 29. 738 32.63% 0. 50 0. 007
Lignin 2 36. 33" 29.91°¢ 30. 6¢ 33. 54" 0.80  <C0.001
3 33. 88" 29. 83" 27. 27" 15.07°¢ 2.18  <€0.001
R 1 13.73% 12. 954 10. 57" 9. 28¢ 0.55  <C0.001
Hemicellulose 2 15.91* 12. 4% 11.4¢ 9. 79" 0.68  <<0.001
3 15.91% 14. 52% 11. 87" 5. 32¢ 1.24  <<€0.001

(AR 1 1. 324 0. 83" 0. 86" 0. 85" 0. 07 0. 006
Cellulose 2 1. 38" 0. 85¢ 0.92% 1.01° 0.06  <C0.001

3 1.19 1.22 1.44 0. 89 0. 07 0.11

rhPEVE IR TR 1 55. 59" 54.07° 58. 83° 57.23% 0. 65 0.019
Neutral detergent solute 2 46. 37" 56. 844 57.07° 55. 65% 1.37  <0.001
3 49. 02¢ 54. 44" 59. 42° 78.72% 3.46  <<0.001
RS RE RN /(U - mL ™D 1 31. 28" 25. 24" 29.41¢ 38. 43" 1.44  <0.001
CMCase 2 32.38" 37.99¢ 49. 25" 53. 8% 2.58 <£0. 001
3 24.91¢ 23.73¢ 29. 39" 37. 24" 1.6 <<0. 001
AR FMEBGIE /(U » mL™") 1 48. 56" 54.78°¢ 58. 56" 77.10% 3.21  <€0.001
Xylanase 2 51.72° 73. 88°¢ 97. 38" 111. 564 3.87  <0.001
3 49. 81°¢ 19. 52¢ 60. 85" 72. 49° 2.84  <C0.001

FCK g ok 2 B W5 Ak P2 1) S W 4 5 FSE Sy 25 15 M 0 T Ak 18 252 19 24

FCK represents fermentation without steam explosion group, FSE represents fermentation with steam explosion group

A ) 5 1 R v DR S A 0 I e R I 2T 4 2R T 4
AYRETE . AR b A T R AR VR R
A 3 ZH Ay % N FF AR 0T 20 9% it 07, e ol 0. 8 MPa,
PEVE U 2F 4 B R 40 0 Sk 9.40%, 19.95% I
20. 40 Y0 o TRV Yk ¥k £ 4t % fift 2R 6. 40040, 15. 49 % 1
18. 14 % . Sasaki %51 IA Ny , 28 548 B 01 4 P A6 1%
I A= W) 5 £ 4 25 F L 38 NDS 5 & . A T8
WA K BEX A R, A, 2460
S T 7% VRO T Ak B ARy Sk N T AR 5 B UK

NDF [ i 3% f5z K Ry 9% - # 1. 4 MPa ik 58. 26 %,
ADF R R B R M 75 3 1.4 MPa ik 54.46% .,
WESTX A, R, 44 RERELDEST
X RRZH R R VR MW OT T AR 4 R Z 1k
SRS AR TR S 2 A R AT
e . R W BL LT 4E 2 B SOK SROME g Y T R
Wi £ 2 28 V21 4 R B AR, TRt R L R
FE AT Y R Wl S AR BB T 0 M v W) T 4 R £ 4
B R R, I ) R A R AT . Barichievich
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