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Effect of Astragalus Membranaceus Straw on Cattle Rumen Digestion In Vitro
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Abstract: [ Objective] Effect of Astragalus membranaceus straw on in vitro rumen digestion of cattle was investigated to
determine the applicability of Astragalus membranaceus straw in ruminant feed. [Methods] An experiment was divided into
two groups of corn stalk meal (CON group) and Astragalus membranaceus straw meal (AM group) with three repeats per
group. Gas production in the in vitro fermentation at 0, 1, 2, 3, 4,5, 6, 7, 8, 10, 12, 14, 16, 20, 24, 28, 32, 36, 40, 44, 48, 56, 64,
and 72 h were monitored. At 72 h, the terminal pH and contents of ammonia nitrogen, volatile fatty acids, and dry matters
digestibility were measured. [Results] (1) In AM group, the amounts of gas production at all sampling points during the
fermentation were significantly reduced but the gas production rate was increased (P<<0.01). (2) In AM group, the acetic acid

content and the acetic acid to propionic acid ratio were significantly higher (P<<0.01), but the contents of ammonia nitrogen,
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total volatile fatty acid, propionic acid and butyric acid were lowered significantly (P<<0.05). (3) No significant differences on

pH and dry matter digestibility were observed between CON and AM (P>0.05). [ Conclusion] Astragalus membranaceus

straw decreased the total rumen gas production, and had a certain regulatory effect on rumen acetic acid fermentation, which

indicated Astragalus membranaceus straw had the potential to be used as feed and feed additive for ruminants.
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Table 1 Main nutrients in corn stalk and AM
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fahr TOoKFERF e

Items Cornstalk  Astragalus membranaceus straw
D:r}F/LZE;er 85.8 86.5
erifrll;ltein 59 10.9
Et:iirﬂfﬁact 13 L5
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Fig. 1 Effect of AM on in vitro gas production
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Table 2 Effects of AM on parameters of gas production model

Eizpa pagiceiil A
Items CON group AM group
Gas produitzio}fizr:ﬁi%hours /mL 28O7ELES A 19.07£135B
Gas produigoiii%hours / mL BATELES A 2017E135B
48 h R 31.90+2.00 A 19.63+1.65B

Gas production in 48 hours / mL

72 hiE S

33.80+430A 20.53+2.35B
Gas production in 72 hours / mL

EL A URB
Theoretical maximum gas production/
mL

32.84+2.05A 20.16+1.98B

FERE e
Gas generation rate/ (mL-h™")
R EATEIE B AFEIR, NG FREFRRAC L 0 22 el 3 (P<<0.01)
R E (P<0.05), MIFRTESRETFRRRERTLEE (P>0.05),
T

In the table, different capital shoulder letters in the table indicate significant

0.16%£0.01 b 0.21£0.02a

differences between groups (P <<0.01), different lowercase letters showed
significant difference (P <<0.05), the same letter or no shoulder letters

indicates no significant difference (P> 0.05), the same as below.

pH FIZEAA (NHy-N) & (% 3) #B7E5 B IE#
Bl (6.90~7.02), H W4 pH AT 4 kil bR
WHBEZSR (P>0.05); {H# K4 M NHy-N HXf
WAL i 5 FRAK T 34.6% (P<<0.05).

#3 AREMHMINEBELEGpH. SSAMTYRBEKE
HIFZ
Table 3 Effects of AM on rumen pH, ammonia nitrogen, and
dry matter digestibility in vitro

EizEay X HRZE HiRAl
Items CON group AM group
pH 6.90+0.10 7.02£0.01
HER
Ammonia Nitrogen / 21.70+1.23 a 1420+4.24b
(mg-dL™)
T
TR L 63.88+6.46 58.00£0.82

Dry matter digestibility/%

23 HREMHMXESELMERERNEI

B AR AL AR AN K I8 72 h S i 5 R T R
R (VFA) &l 4. 4R, mEHn SR
f2 (TVFA). NP AT R & 1 43 il LX) AR 4 I 2%
(P<0.05) St BE (P<0.01) FELT 44.1%. 7.7%
H126.0%, 1M LR AN TR/ TR . 3 W8 i T 7.1% #0
14.6% (P<<0.01); &KW, » TR, »/XRS =
ZRMARZE (P>0.05),
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Table 4 Effects of AM on rumen volatile fatty acids in vitro

Eizpan PagiGEEN HHl
Item CON group AM group
BYERR

_ 28.334+0.74 15.83+0.35b
Total volatile acid/ (mmol-L™) a

L Acetate/% 65.031+0.40 B  69.631+0.30 A

P& Propionic acid/% 19.17£0.10 A 17.70£0.17 B

T2 Butyrate/% 12302020 A 9.10+0.06 B
IR Valerate/% 0.90+0.25 0.77£0.06
5T Isobutyrate/% 0.8710.56 1.0740.10
S IRFR Isovalerate/% 1.80£0.06 1.80£0.06

el 343+535B  3.931+547A

The ratio of acetate acid to propionic acid

3 kb
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