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Improving the healthiness and
functionality of chicken meat by
dietary supplementing of medium-chain
triglycerides
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The purposes of the 3-year-long proposal are to investigate the
possibility of producing healthy and functional chicken meat by dietary
supplementation of medium chain triglycerides (MCT), and improving the
uses of MCT byproduct of o1l industry. The second year (2010) proposal
was to determine the appropriate dietary MCT level for producing healthy
and functional chicken meat based on the fat and fatty acid contents of
the meat of broilers.

Six hundreds newly hatched broiler chicks were allotted to 4
treatments, 6 replicates per treatment and 25 chicks per replicate.
Chickes were fed diets containing 8% of (1) 100% soybean oil; (2) 80%
soybean oil + 20% MCT; (3) 50% soybean oil + 50% MCT; or (4) 20% soybean
o1l + 80% MCT for 36 days. At the end of trial, blood triglyceride,
glucose and cholesterol contents were measured. The fat, fatty acid and
cholesterol contents of the breast and thigh muscle of broilers were
measured. Results shown that blood triglyceride was not affected but
blood cholesterol, mainly HDL-cholesterol levels were increased (P <
0.05%) by replacing dietary soybean oil by MCT. Glucose tolerance was
improved by replacing dietary soybean oil by MCT ( P < 0.05). Fat
content 1in breast muscle was not affected by the treatment. However, fat
content 1in thigh muscle was decreased when 80% of dietary soybean o1l was
replaced by MCT (P < 0.05). C6:0 could be deposited in thigh muscle but
not 1n breast muscle. C8:0 and C10:0 could be deposited in both thigh and
breast muscle. The medium-chain fatty acid contents in thigh and breast
muscle increased as more soybean o1l was replaced by MCT and chain length
of medium-chain fatty acid increased. The cholesterol content in thigh
and breast muscle tended to be increased as more soybean oil was repaced
by MCT in diets. In conclusion, replacing dietary soybean oil by MCT
could decrease fat content in thigh muscle, increase medium-chain fatty
acid content 1n breast and thigh muscle, especially when 80% dietary
soybean o1l was replaced by MCT. However, replacing dietary soybean o1l
by MCT tend to increase cholesterol content in breast and thigh muscle.
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# 1. &? MCT $Fp W p s 2 £ 2 i = 2 2 58
Table 2 Effect of dietary medium chain triglycerides on total fat content and fatty acid
composition of breast meat in broilers

Dietary MCT, % 0 1.6 4.0 6.4 SEM P-value
Total fat, % 1.82 1.91 1.81 1.73 0.07  0.3707
Fatty acid =~  -=-=-------smemememeeeee- |% of total fatty acids|------------------------
C8:0 0.00% 0.92° 1.43° 1.47° 0.08  <.0001
C10:0 0.00° 0.94° 2.34° 3.24" 0.13 <.0001
C16:0 25.74% 2502  26.45°  30.21° 054  <.0001
C16:1 1.07° 1.59®  2.01° 2.87° 0.22 0.0003
C18:0 14.41*  13.82* 1483  16.35" 049  0.0156
c18:1 21.00*  2255° 2324 2362 0.51 0.0118
C18:2 34.75%  3237°  2753°  20.84° 0.65 <.0001
C18:3 3.04¢ 2.80° 2.18° 1.40° 0.06  <.0001
MCFA 0.00% 1.86" 3.76° 4.72" 020  <.0001
LCFA 100.00  98.14°  96.24"  95.28° 020  <.0001
LCSFA 40.15®  3957°  42.89°  48.85° 0.92 <.0001
LCUSFA 59.85"  60.43°  57.11°  51.15° 092  <.0001

ab.c.dyalues within each row with different superscripts are significantly different (P
<0.05)
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Table 3 Effect of dietary medium chain triglycerides on total fat content and fatty acid
composition of thigh meat (with skin) in broilers

Dietary MCT, % 0 1.6 4.0 6.4 SEM P-value
Total fat, % 14.70°  14.06° 13.72*  11.95° 0.64 0.0450
Fatty acid =~  -=-=-------smemememeeeee- |% of total fatty acids|------------=-=-=-=-----
C6:0 0.00 0.00 0.10 0.15 0.05 0.2797
C8:0 0.00° 0.69" 1.71° 1.74° 0.04  <.0001
C10:0 0.00° 0.91° 2.81° 3.77° 0.12 <.0001
C16:0 23.60° 27.76" 27.63°  30.40° 1.01 0.0101
C16:1 1.18 1.63 1.03 1.94 029  0.2488
C18:0 16.97°  21.10° 22.40°  23.36° 1.31 0.0420
c18:1 17.09 14.86 13.58 15.05 140  0.4364
C18:2 37.68° 30.70° 2898  22.68° 1.15  0.0001
C18:3 3.47° 2.36 1.76 0.92° 0.18 <.0001
MCFA 0.00% 1.63° 4.63° 5.67" 0.18  <.0001
LCFA 100.00  98.37° 9537  94.33° 0.18  <.0001
LCSFA 4057*  4855° 5191  56.45° 1.61  0.0009
LCUSFA 59.43° 5145  48.09°  43.55° 1.61  0.0009

ab.c.dyalues within each row with different superscripts are significantly different (P
<0.05)

% 3. 4fic? MCT ¢ Jsgp 2 o2 (% 4) 27 2 £(mg/100g) 2 #F
Table 4 Effect of dietary medium chain triglycerides on cholesterol content of breast
and thigh meat (with skin) in broilers

Dietary MCT, % 0 1.6 4.0 6.4 SEM P-value
Breast 89.13  101.95 11291 10256  16.69  0.8003
Thigh 212.55%  254.21° 277.09" 227.42® 858  0.0392

2b.¢\/alues within each row with different superscripts are significantly different (P <
0.05)
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Figure 1. Effect of dietary medium chain triglycerides on plasma glucose (Glu),
cholesterol (CHOL), high density lipoprotein-cholesterol (HDL-C) of broilers :

TP <0.1, *P <0.05, **P <0.01 compared with control group.
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Figure 2. Plasma glucose responses after oral administration (29 glucose/kg body
wt) in broilers fed diets contained 0%, 1.6%, 4.0%, 6.4% MCT for 36 days. The
areas under the curve (AUC) during the 90 min period after oral glucose
administration were determined using the trapezoidal rule : *P <0.05, **P <0.01
compared with control group.
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