Journal of the Korean Society of Grassland and Forage Science 40(2): 80~86, 2020 ISSN 2287-5824  (Print)
https://doi.org/10.5333/KGFS.2020.40.2.80 ISSN 2287-5832 (Online)

Research Article

UDL|OF X THIALH X2|7 Mycotoxin 2 AR E HEO| ArAYIX] & 2 HixQ|
Oj4=o| MeA 2ol 0|X= E&
oz
A et BBk edstt

The Effect of Ammonia and Sodium Hydroxide Treatment on the Storage and

Rumen Microbial Fiber Degradation in Silage of Rice Straw Contaminated Mycotoxin

Ha Guyn Sung
Dept. of Animal Science, Sangji University, Wonju, 26339, Korea

ABSTRACT

This study was conducted to research on the efficacy of chemical treatment as an effective method for reducing mycotoxin in rice
straw silage. As a chemical treatment method, ammonia and sodium hydroxid were treated at 4% level of rice straws contaminated with
mycotoxin, and the effects of silage storage on fungal toxin reduction, fermentation quality, and fiber digestion were evaluated.

Aflatoxin By, B,, Gi, G; and fumonisin B;, B, as well as deoxynivalenol were not detected in all experimental groups, and ochratoxin
A and zearalenone were detected. Ochratoxin A was detected lower in the chemical treatment than control (41.23 g / kg) (p<0.05). Zearalenone
showed lower results in sodium hydroxide treatment (297.44 pg / kg) than control (600.33 pg / kg) and ammonia treatment (376.00
g / kg) (p<0.05). The pH of rice straw silage was the lowest in ammonia treatment and the highest in sodium hydroxide treatment (p<0.05).
The lactic acid contents of control and ammonia treatments were similar, but sodium hydroxide treatment was the lowest (p<0.05). Propionic
acid was higher in the control than in the chemical treatments (p<0.05), and showed similar contents in the ammonia and sodium
hydroxide treatment. Both the rumen microbial degradation rate of NDF and ADF showed the highest in sodium hydroxide treatment,
followed by ammonia treatment, and the control showed the lowest level (p<0.05). Therefore, the results of this study are demonstrated
to have a good effect on the treatment of ammonia and sodium hydroxide to reduce the mycotoxins and increase the rumen microbial
degradation rate in the rice straw silage. Sodium hydroxide treatment was more effective in reducing mycotoxins and improving fiber
degradation rate than ammonia treatment, but it is thought to have an inefficient effect on silage fermentation in rice straw silage.
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Table 1. The effects of ammonia and sodium hydroxide on mycotoxin contents in silage of rice straw contaminated mycotoxins

(Unit: ug/kg)
Item Control Ammonia NaOH
Aflatoxin B, ND ND ND
Aflatoxin B, ND ND ND
Aflatoxin G, ND ND ND
Aflatoxin G, ND ND ND
Ocharatoxin A 41.23+5.05° 19.25+4.97° 11.20+1.34%
Fumonisin B; ND ND ND
Fumonisin B, ND ND ND
Deoxynivalenol ND ND ND
Zearalenone 600.33+125.34° 376.00£65.99° 297.44+53.06*

ND: not detected

ab.c

means with different superscrips in same row differ significantly (p<0.05)
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3 e 420 BoAgS SASIL TheoR dmuot 42T
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ADF 23485 HloAIZt 52k NDF 2o}83 22 43 1}
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LHE7F g2 Blsto] fojHoR &2 30 Eofles Hal
th(p<0.05). 18]3 734t} ol Ag trtol= uijok 24
ARt o] SR THdat A7t dE Yo} A2t Hste] &
o HolZ Holo] £ HahaE LERTp<0.05).

RO 49180 W2 o= AT F 95% cellulose®}
hemicellulose”} XFA[5}aL QlO™ A8} Qel= silica®} lignin 5
o] t}2F 3k9E]917] wEo]TK Han and Garett, 1986). 159} T
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Table 2. The effects of ammonia and sodium hydroxide on pH and organic acid in silage of rice straw contaminated mycotoxins

Item Control Ammonia NaOH
pH 4.63+00° 4.55+0.01* 8.19+0.02°
Lactic acid (mM) 10.85+0.51° 10.98+1.01° 8.80+0.45°
Acetic acid (mM) 3.14+0.58 4.95+0.15 5.63+3.36
Propionic acid (mM) 0.55+0.13° 0.09+0.01° 0.07+0.00°
Butric acid (mM) 0.37+0.02 0.67+0.11 0.39+£0.41
Total VFA (mM) 4.06+0.56 5.71+0.10 6.09+3.42
Lc/Total acid 0.73£0.03 0.66+0.02 0.61+0.13

Lc/Total: lactic acid/total acid

ab,c.

means with different superscrips in same row differ significantly (p<0.05)
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Fig. 1. The effects of ammonia and sodium hydroxide on NDF
disappearance by the rumen in situ.

4 9 ADF 59| 45}80] Z71I9IEI HRwo] gri(Herrera-
saldana et al., 1982; Sung, 2014). Lee(2000)= HZlo] Lo}
@ shgartel 2L siabAe]} B9 WSS NDF @ ADF &
she Z7he BISIIkL Bslelc Ee AR ua o
584 Warh Y ARG o] Bee] nlE e
Ogoka— Zotky B slithlo er al., 2000; Lee, 2000). O]
ATEE Aol W 2go] o] ek 435
ZAgk B 3510] NDF 2 ADFEE k29 in situ £
ke Atelel) Azsl) Ho] greviot 2 sbgach

| AeiRle] 2518 ] B TS FASS
Sickn ARk

o ng j‘c_), ol}'N
i
rlo

. 1o
Jé

o 1o

s

— o
_}1_‘
8
P}

o OfF

o 9

Iv.

re

ATE RY ALIAS] ROl 54 ARE T 5RY
o siakd Ae) W] TE Ese] B AR A7 2
& ABskaA Asisich. ek A o Yol
IVSATIE o}g FolSAo] 9E HS] 4% ST0R 242t
Aelok AdElA Aol TE FolSA AT, wE EY ©
84 Asjo] VA 3L WE st

RE 433204 Aflatoxin By, B,, Gi, G, 71821 Fomonisin
By, B, ¥4} of42} Dexynivalenol F&EX] Q3kO0™, Ochratoxin
A%} Zearalenone©] HEE|Itt 18]1 Ochratoxin A2 TJZF
(41.23g/kg)HTt 3}eky AEfqtofla] A HEEUATHp<0.05).
Zearalenone< T24600.33ug/kg) 2 FHE o} &2-4(376.00
pg/kg)oll BIst] 7Hdatt #2]5H297.44pg/ke) 7t B W A3}
£ UE AtHp<0.05).

H
[e]

i

35
=-=--3--- Control c
.-..30 — & - Ammonia
= b
5 25 —e— NaOH ]
=] e
£ s
s 20 d
[*]
=
& 15 2,
- et
8 10 ’
<
5
o Lt
0 12 24 48 72
Time(hr)

Fig. 2. The effects of ammonia and sodium hydroxide on ADF
disappearance by the rumen in situ.
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