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Chemical composition and digestibility of cil palm and palm oil by-products in

southern Thailand: in ruminants
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ABSTRACT

Qil palm is an important'energy crop of Thailand. It is a raw material for production of
cooking oil and biodiesel. 1n palm oil production, various by-products were obtained. Some by-
products are good feed resources for livestock, particularly ruminants. The objective of this
experiment was to study guantity and quality of oil palm and paim oil by-products in the South
of Thailand. The samples were collected from various. palm oil mills factory. Chemical
composition of by-products were determined. Ruminal digestibility was studied using Nylon bag
technique (In Sacco) in cattle. The followings are some of the by-products of oil palm and palm
oil industry which collected from different oil paim plantation area ;;md palm oil mills: Qil palm
frond (OPF} was normally removed during harvesting of fresh fruit brunch. it is high in celluiose
which can be a reasonable good fiber source for ruminants. The moisture of OPF was 48.6 to
57.6% and crude protein (CP) was 6.1%. The characteristics of fermented OPF after 30 days of
ensilage without molasses or urea treated was brown and green jn color with good smell. The
percent of CP, NDF and ADF were 6.3%, 68.2% and 55.6%, respectively. The CP content of 5%
molasses treated or 5% urea treated or both 5% molasses and 3% urea treated were increased
from 6.3% to 7.9%, 21.6% and 19.9% respectively. However, dry matter digestibility (DMD),
fiber NDF and ADF digestibility were not improved by urea or molasses treated silages OPF.
The DMD of untreated silages OPF (45.7%) was higher than 5% molasses treated (40.2%), 5%
molasses + 3% urea treated (38.6%) and 5%urea treated (33.6%), respectively. Palm kernel
cake (PKC) is a by-product which obtained after the extraction of oil frcﬁm the kernet of the fruit.
Palm kernel cake beside being an important ingredient for feeding of local ruminant which is
produced 500-12,000 ton/year for each oil palm mill. The cost of PKC was about 1,200 baht per
ton {at oil patm mill). Fresh PKC consisted of white oily flesh. The PKC samples collected had
different intensity of brownish color. PKC sample obtained from the solvent extraction ptant had

a light brown color while samples obtained from the screw-press plant had a medium to dark



brown color. The moisture content of PKC was 6.20-9.23%. The CP content of solvent extraction
plant PKC was 14.5%, fat 5.43% and gross energy was 4,592 cal/gram. Ash, NDF and ADF
content were 4.43%, 77.75% and 47.88%, respectively. The CP, fat, NDF and ADF of screw-
press plant PKC were 6.88%, 4.25% 59.26% and 54.93%. The DMD, NDF digestibility and OM
digestibility of solvent extraction plant PKC were 60%, 59% and 64.3%, respectively. Palm
press fiber (PPF}, is the résidual fiber after removal of the oil {crude palm oil) from the mesocarp
of the fruit. The amount of by-product was 2,710 — 36,000 ton per year in each factory. The
moisture content was varied during 18.9-40.37%, 20% by average. It had brown and yellow
color. The CP, fat, NDF and ADF were 7%, 6.43%, 91.22% and 74.43%, respectively. The ADL
was 16.30%, which had effect to low DMD (43.3%). The NDF digestibility and OM digestibility
were 36.6% and 45.2%, respectively. Currently, most of the PPF are burned to supply heat for
the boilers in the palm oil mills. Empty fruit bunch (EFB), the amount of EFB was 1,000 - 95,000
ton per year in each factory. The moisture content was varied during 30.67-40.7%. It had
brown and biack color. The CP, fat, NDF, ADF and ADL were 3.36%, 6.99% 92.65%, 72.23%
and 14.70%, respectively. Most of EFB was used for mushroom cultivation and to be fertilizer in
ail palm plantation. The factory sole EFB about 80-80 baht per tén. Shell, a by-product from
screw-press plant had a dark brown to black cofor. The amount of shell was about 650 — 18,536
ton per year in each factory. Shell was unsuitable to use as the animal feed. It cost about 1,000
baht per ton. It is normally used to supply heat for the boilers in the palm oil mills or other
industry. Ash was also a by-product from palm oil mills, after burned shell to supply heat in the
factory. The factory produced ash about 130-20,000 ton per year. It was unsuitable for used as
the animal feed. Decanter cake was an interesting by-product from patm oil mills, it had about
1,000-18,000 ton per year from each factory. The moisture was varied during 38.86-46.42%. It
had brown and black color. Crude protein, fat, NDF and ADF were 14.8%, 10.79% 62.59% and
56.87%, respectively. The average gross energy was 4,175.45 cal/gram. Dry matter digestibility,
NDF digestibility and OM digestibility were 62.3%, 50.8% and 59.4%. Most of decanter cake
was used as fertilizer in oil palm pfantation. Some farmer at Chumporn province use decanter

cake directly for cattle feed. It cost 80-120 baht per ton. Paim oil mill effluent (POME) is a liquid



waste produced during the palm oil extraction process. For every ton of paim oil extracted, 2
tons of POME is produced and thus can be a significant source of pollution to the environment if
not properly managed. Although POME is now more widely dried and recycled as fertilizer to
the plantations and for other crops, used as an ingredient for livestock feeding was unsuitable
and still in experimental scale.

Palm kernel cake and decanter cake were the most extensively studied oii palm by-
product for the feeding of both ruminant and non-ruminant livestock. Because of its relatively
low cost together with its reasonably high energy and protein contents. Although the PKC has
been widely used as the sole feed or a main ingredient for feediot cattle in beef cattle farms
since 15 years ago, decanter cake was used limited for the animals in the south. In addition,
PKC is currently produced as a “by-product” rather than a “product’ and therefore, quality is of
no primary importance for the producers. The quality of PKC can only be improved if the
producers treat it as a product (in this case, feed) rather than as a by-product. Although
extensive research has been conducted on the utilization of oil palm by-products over the last
quarter of a century, the utilization of these by-products by local livestock industry is below
expectation. Among the reasons for the low utilization are (i} adoptibn of R&D technology and (ii)

logistic and quality of by-products.
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