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Digestion and fermentation performance of corn straw,

Caragana korshinskii , and sunflower calathide in Tan sheep in vitro
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Abstract: The nutritional value of different types of forages was evaluated by fermentation technology in vitro.
Fermentation characteristics of fattening Ningxia Tan sheep in vitro were compared with different rough forage
from corn straw, Caragana korshinskii , and sunflower calathide. The results showed that the dry matter di-
gestibility of the sunflower calathide group was the highest at 56.75% , which was significantly higher than that
of the corn straw and C. korshinskii groups (P <C0.05). The digestibility of the neutral detergent fiber in the
sunflower calathide group (77.45%) was not significantly different from that of the corn straw group (71.41%)
(P>0.05), and there were significant differences with the C. korshinskii group (P<C0.05); the gas production
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(GP) at 48 h in vitro fermentation was the highest at 56.75 mL for the sunflower calathide group and was sig-
nificantly higher than that for the corn straw (53.5 mL) and C. korshinskii (32.5 mL) groups, meanwhile
there was a clear difference between the corn straw and C. korshinskii groups (P<C0.05). The difference in pH
of the three types of roughage in vitro after 48 h fermentation was not significant (P >>0.05). The total volatile
fatty acid concentration and acetic acid concentration in the sunflower calathide group were 32.62 and 22.17
mmol « L™!, respectively, which were significantly higher than that of the C. korshinskii group (P<C0.05),
but not significantly different from the corn straw group (P >>0.05); the propionic acid concentration was the

'in the sunflower cal-

highest in the corn straw group at 7.47 mmol « L™, followed by 6.10 and 3.82 mmol « L.~
athide group and C. korshinskii group, respectively, and the difference between the groups was significant
(P<C0.05). The butyric acid yield of the C. korshinskii group was 1.06 mmol « L™', which was significantly
lower than that of the sunflower corn straw groups. There was no significant difference between the groups for
the yield of isovallic acid and pentanoate (P >>0.05). To summarize, although the nutrition detection value of
C. korshinskii is relatively high, it has the lowest digestibility in vitro and low feeding value, which is also the
bottleneck of the development and utilization of its feed resources. The feeding value of sunflower calathide is
relatively high, and it can therefore be used as a good feed resource.

Keywords: roughage; Tan sheep; rumen; in vitro fermentation; dry matter digestibility; neutral detergent fi-

ber digestibility; volatile fatty acids
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Table 1

1

Nutritive values of the main raw materials

Nutrition Corn straw  Caragana korshinskii  Sunflower calathide
Crude protein 6.49 14.61 9.33
Ether extract 0.49 1.22 2.18
Crude fiber 35.99 39.94 23.79
Neutral detergent fiber 65.49 47.46 25.40
Non-fibrous carbohydrate 17.53 30.77 48.05
Acid detergent fiber 33.54 44.18 19.16
Crude ash 10.00 5.94 17.22
Data were calculated based on dry matter.
o , , 4 ( ) s
150 mL, , o o
1.2.2 N N 3 1.3.4 pH. 48 h
s s 4 ’ , pH-25
o pH, , pH=4.0 pH=7.0
1.3 pH . VFA .
1.3.1 1.4
Menke [ , . Excel 2007 s
N N N SPSS 16.0
. s one-way ANOVA Duncan
, 39 C . CO,., ) + )
4 , P<C0.05,P<C0.01,
' ' ' 2
CO, ., 4 o
s 1:2 2.1 N
CO,, 39 C . C D; )
1.3.2 .NDF ., 88.28%, . 66.69%,
Tilley  Terry®' . 1 . 43.43%; N N
I , 4 (P<C0.01),
. 100 mL , . T7.45%, ,
60 mL , 71.41%, . 28.90%C  2);
. 39 C (P>
48 h, 48 h 50 mL (1L 0.05), (P<20.05)
0.1 mol » L' HCI 2 g ), 2.2
39 C 48 h, >
1.3.3 Menke % ’ (
. 200 mg 100 mL 3)., 48h . (56.75
. 30 mL , 39 °C mL), (53.5 mL),
, 418h  1.2.4.6.8.12.16.20. (32.5 mL), 48 h (P <C0.05)
26.37 48 h . 4 SO
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Table 2 VFA production of different forages after 48 h in vitro fermentation

Item Sunflower calathide Caragana korshinskii Corn straws
Acetate/(mmol « L™1) 22.17+0.75a 12.024+0.11b 21.20+0.43a
Propionate/(mmol « L™ ") 6.10+£0.33b 3.8240.53¢ 7.4740.07a
Butyrate/(mmol « L™!) 2.00+0.11a 1.06+0.03b 2.0240.06a

Isobutyrate/(mmol « L™ 1) 0.2740.03b 0.2340.01bc 0.4440.03a
Isovalerate/(mmol « L™") 0.67+0.17a 0.4140.04a 0.4640.05a
Pentanoate/(mmol « L") 1.42+0.77a 0.6440.01a 0.3440.01a
TVFA 32.62+1.70a 18.22+0.41b 31.9040.61a

/ Acetate/propionate 2.96+0.09a 2.774+0.54a 2.304+0.03a

(P<<0.05),

Different lowercase etters within the same row indicate significant difference at the 0.05 level.
(0.44 mmol « L"), (P<< , . /
0.05), (P>0.05), (P>0.05),
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