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Table 1. Composition (per litre) of Hay Sloppy medium and Rumen
Bacteria medium used for culture of rumen fungi and bacteria

Component Hay Sloppy medium Rumen Bacteria medium
Solution A', ml 165.0
Solution B, ml 165.0
Salt solution®, ml 10.0
Rumen fluid®, ml 170.0
Resazurin®, ml 2.0 4.0
VFA mix’, ml 3.10
Vitamin mix®, ml 5.0
Hemin solution®, ml 5.0
NaHCO,, g 5.0
Yeast extract, g 2.0 10.0
Peptone, g 2.0 10.0
Cys-HCI'H,O, g 0.20 0.5
Agar, g 1.0
Hay’, g 3.0
(NH,),S0,, g 0.50
Glucose, g 2.0
D.W5, ml 485.0 949.90

'Solution A contained (g/L. deionised water): KH,PO,, 3; NaCl, 6;
(NH,),S0,, 3; CaCl,, 0.3; and MgSO,, 0.3.

2Solution B contained 3 g K,HPO, /L deionised water.

SRumen fluid was filtered through 4 layers of cheese cloth, centrifuged
for 30 min at 11,000xg, autoclaved at 125°C for 15 min, centrifuged
again for 30 min at 11,000xg, gently bubbled with O, free-CO, gas,
and stored at 80°C until used.

*0.1% resazurin solution.

SField-cured grass hay (mostly Lolium perenne, Lolium multiflorum
and Phleum pretense); oven-dried, then ground using a blender for 5
min.

®Purite water with 0.2 micron filtration (Purite Ltd, Oxford, UK) suffi-
cient to make up to 11.

*Salt solution contained (g/L deionised water): NaCl, 2; CaCl,, 0.2;
MgSO,, 0.2; KH,PO,, 1; K,HPO,, 1; NaHCO,, 10.

®VFA mixture solution contained (ml/L. deionised water): Acetate,
170; Propionate, 60; Butyrate, 40; Isovalerate, 10; Isobutyrate, 10; DL-
o-methylbutyrate, 10; n-valerate, 10.

“Vitamin mixture solution contained: menadione, 100 mg in 30 ml of
ethanol.

“Hemin solution: dissolve 50 mg hemin + 1 m! NaOH, make to 100 ml
with D.W.
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Table 2. Biohydrogenation of linoleic acid by mixed rumen fungi
cultured at 39°C incubator for 48 hr

Incubation Fatty acid conversion®
time (hr) LA® CLA® VA*

0 100£0.0 0.0 0.0+£0.0
1 94.7+0.3 3.240.2 21203
3 83.8+2.4 4.1£13 12.1+2.1
6 71.1#4.5 7.0+2.4 22.0£54
9 50.7+6.8 10.1+4.1 39.2+8.1
12 15.143.1 8.0£3.4 76.946.5
24 0.0£0.0 0.0+0.0 100.0£0.0
48 0.0+0.0 0.0£0.0 100.02:0.0

*The data are expressed as the percentage of total fatty acids
*LA = ¢is-9, cis-12 linoleic acid

°CLA = cis-9, trans-11 conjugated linoleic acid

VA = trans-11 vaccenic acid
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Fig. 1. Stearic acid production by mixed rumen fungi compared with
or without linoleic acid supplementation. The incubations were
preformed in triplicated, and the values are Meanstthe Standard

Deviations. [_] with containing linoleic acid (linoleic acid + D.W. +
BSA), B without containing linoleic acid (D.W. + BSA).
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Fig. 2. Stearic acid production by mixed rumen bacteria that are
incubated anaerobically with linoleic acid solutions. The incubations
were preformed in triplicated, and the values are Meanstthe Standard
Deviations.
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ABSTRACT : Bishydrogenation of Linoleic Acid and Stearic Acid Production by Mixed Rumen Fungi
and Bacteria
In Sik Nam (National Livestock Research Institute, RDA 564, Suwon 441-706, Republic
Korea)

The objective of this study was to confirm biohydrogenation of linoleic acid and stearic acid production by
mixed rumen fungi and bacteria. In mixed fungal biohydrogenation study, when linoleic acid solution was added
to fungal culture (after 24 hr pre-incubation), all linoleic acids were converted to frans-11 vaccenic acid via cis-
9, trans-11 conjugated linoleic acid production within 24 hr period of incubation. All Iinoleic acid solution was
hydrogenated to trans-11 vaccenic acid within 24 hr incubation and this was continued until the end of incu-
bation (48 hr). Both treatments (added linoleic acid solution or the same amount of solution without containing
linoleic acid into fungal cultures) produced the similar amount of stearic acid. In contrast, 100% of linoleic acid
solution was hydrogenated to stearic acid in mixed bacterial culture. It is concluded that the end product of
mixed fungal biohydrogenation of linoleic acid is #rans-11 vaccenic acid whereas mixed bacteria produced
stearic acid as an end product of their biohydrogenation.



