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Use of sulfur to reduce cyanide contents in ruminants feedstuffs
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ABSTRACT: Using animal feedstuffs for ruminants, it has an advantage because the rumen of ruminant animals
contained many microbial species. Rumen microbes can be digested and utilization of roughages which was low quality
and cheap. However, some of feedstuffs contained antinutrition namely cyanoglycosides, linamarin, lotaustralin and
free hydrogen cyanide which were found in cassava, sorghum and almond. In animals, mammals, can be detoxified
hydrogen cyanide when consumed low level by enzymes rhodanase. Rhodanase is a sulfur transferase that catalyses
the formation of thiocyanate from cyanide and thiosulphate or other suitable sulfur donor, and then the less toxic
thiocyanate is excreted in the urine. Toxic maximum of cyanide level is 0.5-3.5 mg/kg. Previous research found that
sulfur supplementation in ruminant feed could reduce cyanide content and no adversary affect on rumen ecology.
In addition, increasing of thiocyanate in milk might be eliminate somatic cell number led to improve milk quality.
Keywords: sulfur, cyanide, feedstuffs, ruminant
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7781189 Stobbs and Wheeler (1997) wuqn
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Famas uananiinlelasnunniinawiedeaan
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UNANIALARNAS UEAN3ANTIAY Petlum et al.
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Inlalasuminnavidana liauulaumnimas
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NAN3ANENADAAADITL Punthanara et al. (2009)
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Table 1 Level of cyanide contents in plants
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Plant HCN (ppm) References

Cassava

Leave 877-500 Logsdon et al. (1999)
Root 138

Dry cassava root 46-100

Fresh cassava root 90 Khonkhaeng et al. (2016)
Cassava pulp meal (wet) 12-28 Petlum et al. (2012)
Sorghum 100-800 Wheeler et al. (1989)
Almond 280-2800 Logsdon et al. (1999)
Corn 25 Beconi et al. (1983)

Table 2 Effect of sulfur using to cyanide decrease or increase of thiocyanate

Level of S Animal Result References
0.4 % Dairy Reduced cyanide in FCF Promkot and Wanapat
(2009)
0.4 % Cattle Blood thiocyanate concentration was increased when Khonkhaeng et al.
increasing levels of sulfur in feed block. (2016)
Ruminants  They were received feed containing cyanide, such as cassava NCR (2001)
or sorghum are needed to add high sulfur to reduce the
toxicity of cyanide.
18 Sheep Sulfur supplementation of sheep grazing sorghum forage Wheeler et al. (1975)
increased growth rate. Cyanide levels no adverse affect on
The survival of the animals.
0.13 Sheep The detoxification of cyanide by the formation of thiocyanate Wheeler et al. (1983)

uses a significant proportion of daily intake of sulfur,
particularly in sorghum.

Table 3 Effect of sulfur uses on dry matter intake and ruminal fermentation

Level of S pH Temp NH3—N Thiocy-  Animal Conclusion References
(%) (TC) (mg%) anate
(ppm)
0.5 - - - Goats Increasing dietary sulfur concen-  Onwuka
trations improved etal. (1992)
(P < 0.01) dry matter intake with a
resultant increase in cyanide
intake which was highest for the
elemental sulfur diet where the
least urinary thiocyanate
0.5 Sulfur supplementation was Tewe et al.
increased live weight in goat. (1984)
0.5 Sulfur supplementation increased Promkot
microbial biomass especially with et al. (2007)

a substrate of fresh cassava

foliage.
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Table 3 Effect of sulfur uses on dry matter intake and ruminal fermentation

1 487-496 (2560).

Level of S pH Temp NHB-N Thiocy-  Animal Conclusion References

(%) °c) (mg%) anate

(ppm)

0.5 It was decrease cyanide Ravindran
concentration in the blood. When et al. (1987)
supplementation of sulfur

0.15-0.40 6.9-7.0 - 11.9-14.2 15.7-21.4  Dairy Fresh cassava foliage or cassava Promkotand
hay resulted in similar rumen Wanapat
ecology parameters. (2009)
0.4-06 5.9-6.0 - - - Cattle High percentages of sulfurinthe  Oliveira et al.
diet generally had no effects on (1996)
these parameters.

2-4 6.7-7.0 38.5-38.9 11.5-13.3 15.7-19.8 Cattle Feeding of fresh cassava root with Khonkhaeng
feed block high sulfur were not et al. (2016)
adverse effect on ruminal pH and
temperature which were optimal
ranges for rumen microbial activity.

<0.25 A greater number Hegarty et al.
of bacteria in the rumen of sheep  (1994)
which were fed a high sulfur diet
compared to a low sulfur diet.
0.3 That added sulfur from methionine Patterson and

or sodium sulfate improved cellulose

digestion threefold in in vitro fermen-

Kung (1988)

tations that were void of sulfur.

Table 4 Effect of sulfur uses on milk production and somatic cells

Level of S production Animal Conclusion Reference
(%)
0.4 Milk protein and somatic Diary  Supplementation of elemental sulfur to Promkot and
cells cassava foliage based diets was found high Wanapat
milk protein content. And also reduced the (2009)
passage of thiocyanate from maternal serum
to milk.
Milk protein Diary  Sulfur supplementation of animals grazing Stobbs and
sorghum forage increased milk production. Wheeler (1997)
Thiocyanate and somatic Diary  Concentration of milk SCN was increased and  Petlum et al.
cell count in milk effected in decreasing number of milk somatic  (2012)
cells.
Bacterial counts in milk Dairy  As a result, bacterial counts in the raw milk Punthanara et

tended to decrease when the supplementation of
cassava hay in feed increased. This is believed
to be due to an improvement in the efficiency of
the antibacterial activity of the lactoperoxidase
system in raw milk.

al. (2009)
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Figure 1 Mode of action of cyanide detoxification to thiocyanate (Hummer et al. (2013))
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