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Abstract

The current study was aimed to investigate influence of feeding pineapple by-products (peel and
rhizome) from pineapple processing factory as roughage source diet and co-products of pineapple (starch) from a
factory producing bromelain enzyme extraction from pineapple as a main ingredient in a concentrate diet for
quality beef cattle. The study aspects consist of 1) development of carcass quality, carcass grading and return
from beef carcasses obtained from farm members of the Beef Cluster Cooperative Limited (BCC) from a
retrospective study of 5 years from the BCC database, 2) production performance, nutrient digestibility, feed cost
per gain of Charolais and Wagyu crossbred beef cattle, gross rumen pathology, small intestine histology,
carcass quality and return from carcasses of Charolais crossbred beef cattle, 3) some physical and chemical
aspects of meat quality, fatty acid content, and lipid oxidation of beef from Charolais crossbred beef steers. The
study used 2 crossbred beef steers;, Charolais (Charolais with > 50% x Brahman) and Wagyu (Wagyu with > 50% x
Charolais x Brahman) crossbred, where 15 for each crossbred were used. Initial body weight of experimental beef
steers was approximately 400 kg. All experimental beef steers were ad libitum offered with in house concentrate
diet containing 14% crude protein (CP) and 78% total digestible nutrients (TDN) by adding co-products of
pineapple (starch) from factory which produced bromelain enzyme extraction from pineapple as a main
ingredient, and with roughage diet as silage made from pineapple by-products from the pineapple processing
factory (pineapple fiber left-over from bromelain enzyme extraction factory and pineapple peels from pineapple
can factory). The experiment lasted until the experimental beef steers had a body weight of approximately 650
kg. Subsequently, the experimental Charolais crossbred beef steers were slaughtered at a standard
slaughterhouse and then beef carcasses were chilled for 7 and 14 days for carcass and meat quality investigation.
The present study consists of 3 experiments, which are the experiment 1; the retrospective study for the
development of carcass quality, carcass grading and retumn from beef cattle carcasses obtained from farm
members of the Beef Cluster Cooperative Limited (BCC) for a 5 years data set by data collecting and information
analysis, but the data can be collected for 3 years, since previous data cannot be recovered from the BCC’s
computer, the experiment 2; the study on production performance, nutrient digestibility, feed cost per gain of
Charolais and Wagyu crossbred beef cattle, gross rumen pathology, small intestine histology, carcass quality
and return from beef carcasses of Charolais crossbred cattle, the experiment 3; the study on some physical and
chemical aspects of meat quality, and influence of beef ageing periods on meat tenderness, collagen solubility,
troponin T degradation, fatty acid content, and lipid oxidation of beef in experimental Charolais crossbred steer
fed with diets containing by-products and co-products from the pineapple factory. The results were found as the

followings.

The experiment 1; The beef farm members of the BCC can be classified as 4 farm sizes; 1) very big fam
size (producing 4,500 beef/year) 2) big farm size (producing 101-400 beef/year) 3) medium farm size (producing 30-
100 beef/year) and 4) small farm size (producing <30 beef/year). By-products and co-products of pineapple were
used in the very big farm as main diet sources. Both Charolais and Wagyu crossbred beef carcasses in the very big

farm had the highest value of marbling score. Wagyu crossbred beef carcasses (3.57) had higher marbling score



than that of Charolais crossbred beef carcasses (1.91), resulting in the increase of returns for the higher marbling
score. For the development of carcass quality, carcass grading and retumn from beef cattle carcasses obtained
from farm members of the BCC from the retrospective study of 3 years from the BCC database, Wagyu crossbred
beef carcasses had higher marbling score with studied year, resulting in higher buying price per carcass and per
body weight. Wagyu crossbred beef cattle was delivered to the slaughterhouse at a higher age than Charolais
crossbred beef cattle. However, beef farmers tend to deliver both Charolais and Wagyu crossbred beef cattle to
the slaughterhouse at higher body weight compared to the past year. This is in accordance to the results from the
experimental beef cattle in the very big farm size having obviously higher marbling score, live body weight,
carcass weight before cutting and whole sale cut, compared to those obtained from the retrospective data of 3
years. In the meantime, Charolais crossbred beef cattle in all farm sizes had only minor changes for carcass
quality, carcass grading and return from beef carcasses during the 3 year retrospective study, however the small
farm size had a tendency of lower quality of beef cattle, resulting in lower retumn from beef carcasses. In the very
big farm size, Wagyu crossbred beef cattle had higher marbling score and retum from beef carcasses, although
there was a trend of lower % warm and % cold carcasses, similar to those in the small farm size. All beef farm
size produced Wagyu crossbred beef cattle with higher age. For beef cutting information, generally Wagyu
crossbred beef carcasses had similar changes to Charolais crossbred beef cattle in terms of higher beef carcasses,
whole sale cut and fat content found in the very big farm size when compared to medium and small farm sizes
while there are no difference for the proportion of whole sale cut, lean, total scrap, bone and fat found in all
beef farm sizes.

The experiment 2; The study on production performance, nutrient digestibility, feed cost per gain of
Charolais and Wagyu crossbred steers, carcass quality, gross rumen pathology, small intestine histology and retumn
from beef carcasses of Charolais crossbred cattle. When considering production performance and nutrient
digestibility of the experimental beef steers during rearing period; between body weight 400 kg to 650 kg,
the results showed that the initial weight and final weight were not significantly different (P>0.05)
between Charolais crossbred and Wagyu crossbred steers. However, Wagyu crossbred steer (263.8+29.6
kg) had a slightly higher value of body weight gain than that of Charolais crossbred steer (243.5+36.1 kg),
whereas Charolais crossbred steer had significantly higher (P<0.01) growth rate than Wagyu crossbred steer
(0.8840.1 and 0.71+0.1 kg/day, respectively) as Wagyu crossbred steer consumed more during the rearing
period than Charolais crossbred steer (370 and 278 days, respectively). When total feed intake was
considered, Charolais crossbred steer had lower (P<0.05) intake for both concentrate and roughage as
both fresh and dry basis feed from those of Wagyu crossbred steer. However, total feed intake of dry
matter and organic matter had no difference (P>0.05) between both experimental groups. In the
meantime, Charolais crossbred steer has a better efficiency of feed conversion ratio (P<0.01) than Wagyu
crossbred steer for both fresh and dry basis of feed, resulting in Charolais crossbred steer has lower total
feed cost (23,681.70+741.70 and 30,615.30+921.83 Baht/cattle) and feed cost per gain (FCG) (99.10+13.90
and 117.30+12.10 Baht/kg) (P<0.01) than Wagyu crossbred steer. The results have shown that Charolais

crossbred steer had 59.52% hot carcass, 58.05% chilled carcass, 65.01% whole sale cut, 10.59% bone content
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and 9.66% fat content, They have an average marbling score of 1.87, buying price of 118.20 Baht/BW kg which
equals to 203.67 Baht/kg of carcass weight and total retumns of 75,528.07 Baht/cattle. For the results of gross
rumen pathology, the proportion of steers having normal gross rumen morphology was 64.29%. For the results of
small intestine histology, the highest values of villous height (VH), crypt depth (CD) and ratio of VH:CD were found
at the jejunum part from all 3 studied parts of the small intestine (duodenum, jejunum and ileum). The VH of the
jejunum part had a higher (P<0.05) value than that of the duodenum and ileum parts while the ratio of VH:CD of
the jejunum part had a higher (P<0.05) value than that of duodenum part but there was no difference (P>0.05) in
value from that of ileum part. For efficiency of nutrient digestibility of both experimental Charolais and
Wagyu crossbred beef steers, the results have shown that there were no difference (P>0.05) for
digestibility of dry matter (DM), organic matter (OM), neutral detergent fiber (NDF), acid detergent fiber
(ADF) and gross energy (GE) at the period of 400 kg BW, while Wagyu crossbred steer had higher fat
digestibility (P<0.05) than Charolais crossbred steer at the period of 500 and 600 kg BW, conversely
Charolais crossbred steer had higher crude protein digestibility (P<0.05) than Wagyu crossbred steer at the
period of 500 kg BW.

The experiment 3; The study on some physical and chemical aspects of meat quality and fatty acid
content for beef in Charolais crossbred steer. The results of nutritive values for Longissimus dorsi (LD) muscle of
experimental Charolais crossbred steer were found that chemical composition of LD muscles with ageing
periods at 7 day contained moisture (67.89%), dry matter (32.11%), organic matter (98.89%), crude protein
(21.52%), ether extract (9.28%) and ash (1.11%), including values of pH 5.47, beef temperature of 12.28
degree celcius, and meat colour of L* 42.60, a* 19.47 and b* 16.72. The results of the influence of ageing
periods on meat tendermess, collagen solubility, troponin-T degradations, fatty acid content and lipid oxidation of
beef from Charolais crossbred steer were found, as mentioned in the following. Ageing period had no effect on
purge loss, and cooking loss while shear force value at 21 days of ageing was significantly lower than that of
ageing period at 7 and 14 days (P<0.01). The ageing period did not affect collagen solubility in the present study
(P>0.05). The content of troponin T (37 kDa) at 7 days of ageing tend to be higher than that of 21 days while the
degradation product (30 kDa) was the highest at 21 days of ageing (P<0.01). The ageing period did not affect the
content of main fatty acids in beef used for the current study (P>0.05), except for Palmitoleic acid (C16:1) and
Linoleic acid (C18:2n6¢). As ageing period increased, the content of C16:1 was elevated (P<0.01) to 2.29%,
4.57% and 4.70% at ageing period of 7, 14 and 21 days, respectively, while the content of C18:2n6c was
depressed (P<0.01) to 3.04%, 0.69% and 0.82% at 7, 14 and 21 days ageing period, respectively. For lipid
oxidation results of beef with ageing periods of 7 and 14 days by using 2 techniques of 2-Thiobarbituric Acid
Reaction Substances (TBARs), and measurements of Tetradecanal, Pentadecanal and Hexadecanal by the
use of gas chromatography with Mass Selective Detector (GCMS), the results have demonstrated that when
ageing period increased, the TBARs values were increased (P<0.01) to 0.06% and 0.69% for 7 and 14 days ageing
period, respectively, whereas there was no effect of ageing period on contents of Tetradecanal, Pentadecanal

and Hexadecanal in beef (P>0.05).
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The conclusion of the present study could be that using pineapple by-products from pineapple
factory as a roughage source diet and co-products of pineapple as feed for quality beef cattle resulted in 1)
Wagyu crossbred beef cattle having higher marbling score and higher retum when compared with Charolais
crossbred beef cattle, 2) higher growth rate and crude protein digestibility, but lower total feed cost and feed cost
per gain in Charolais crossbred beef cattle, whereas higher fat digestibility found in Wagyu crossbred beef cattle,
including no any adverse effects on gross rumen morphology and villous morphology of small intestine in
Charolais crossbred beef cattle, and 3) for Charolais crossbred beef, there were no effect of beef ageing period on
purge loss, cooking loss for beef and content of main fatty acids in beef, but results in lower shear force value
and higher lipid oxidation as TBARs value increased. Therefore, from this research, the innovation of rearing quality
beef cattle system by feeding pineapple by-products (peel and rhizome) from pineapple processing factory as
roughage source diet and co-products of pineapple (starch) from a factory producing bromelain enzyme
extraction from pineapple as a main ingredient in a concentrate diet shows that no affecting to production
performance, nutrient digestion, carcass and meat quality of beef cattle as well as resulting in the identity of

quality beef with a bright color and high fat content of meat.
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