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Abstract : The objective of this study was to determine the feeding effect of a diet containing
Cor&.ceps with fly pupa on the changes in blood lipid profile from broiler chickens, fatty acids
and thiobarbituric acid reactive substances (TBARS) in chicken meat. A total of 360 chicks (Ross
strain 308) were divided on hatch day into four treated groups with respect to a 35-day feeding
regimen: T1 (control group), T2 (2.0% Cordyceps with fly pupa), T3 (3.5% Corceps with fly pupa)
and T3 (5.0% CorS8ceps with fly pupa). Blood triacylglyceride and total cholesterol level was
significantly decreased by 5.32-10.63% and 9.23-12.62%, respectively, in groups T2, T3 and T4
when compared to T1 (p<0.05). Water holding capacity was significantly highest in T2 (p<0.05),
while there were no significant differences among groups T2, T3 and T. In chicken meat, the ratio
of saturated fatty acid to unsaturated fatty acid was high in the T3 and T4 groups, the ratio of
n-6 to n-3 fatty acid was low in the T2, T3 and T4 groups and oleic acid (18:1n-9) was high
in the T2, T3 and T4 groups, when compared to T1 (p<0.05). TBARS tended to increase
according to the storage time (in days), and was significantly lower in the chicken thigh muscles
with skin in groups T2, T3 and T4 as compared to T1 (p<0.05). These results suggest that a
diet containing 2.0-3.5% of Cordyceps with fly pupa may decrease blood lipid and improve both
the shelf-life and quality of broiler chicken meat.
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Table 1. Fatty acid Composition of Cordyceps

Formula Common name %
8:0 Octanoic acid -
10:0 Decanoic acid 3.77
12:0 Lauric acid 1.18
14:0 Myristic acid 2.23
16:0 Palmitic acid 20.96
16:1n-9 Palmitoleic acid 11.69
18:0 Stearic acid 771
18:1n-9 Oleic acid 42.15
18:2n-6 Linoleic acid 8.55
18:3n-3 Linolenic acid -
20:0 Arachdic acid 1.77
SFA" - 37.62
UFA” - 62.38
UFA/SFA - 1.66
Total - 100

with House fly Pupa (% of total fatty acid)
DSFA : saturated fatty acid.
PUFA : unsaturated fatty acid.
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Table 2. Formula and Chemical Composition of the Experimental Diets for Broiler Chickens

(0-3 Weeks) (% as-Fed)
Groups”
Ingredients
T1 T2 T3 T4
Yellow corn 55.60 56.80 56.40 55.70
Full fat soy 2.70 0.30 - -
Soybean meal 29.80 28.90 27.90 27.70
Fish meal (CP 50%) 3.00 3.00 2.90 2.20
Corn gluten meal 2.00 2.00 2.00 2.00
Soy oil 3.00 3.00 3.00 3.00
Cordyceps with fly pupa - 2.00 3.50 5.00
Limestone 1.73 1.70 1.95 1.92
Dicalcium phosphate 0.86 0.93 0.98 1.12
Salt 0.22 0.22 0.22 0.22
DL-Methionine (99%) 0.19 0.19 0.18 0.17
L-Lysine (78%) 0.36 0.40 0.40 0.40
L-Threonine (50%) 0.23 0.27 0.27 0.27
Phyzyme 1,000 FTU 0.06 0.05 0.05 0.05
Choline (50%) 0.05 0.05 0.05 0.05
Vit.+Min.mix” 0.20 0.20 0.20 0.20
Calculated values”
ME, Mcal/kg 3.05 3.05 3.05 3.05
CPp, % 22.00 22.00 22.00 22.24
Ca, % 1.00 1.00 1.00 1.06
Available P, % 0.50 0.50 0.50 0.50
Lys, % 1.40 1.40 1.40 1.40
Met, % 0.51 0.51 0.51 0.51
Met+cystine, % 0.90 0.90 0.90 0.90

b1 Control, T2: Vegetable worms 2.0%, T3: Vegetable worms 3.5%, T4: Vegetable worms
5.0%.

2’Supplied per kilogram of diet: Fe, 80 mg; Zn, 80 mg, Mn, 70 mg; Cu, 7 mg; I, 1.20 mg; Se,
0.30 mg; Co, 0.70 mg. vitamin A(retinyl acetate), 10,500 IU; vitamin D3, 4,100 IU; vitamin E
(DL-a-tocopheryl acetate), 45 mg; vitamin K3, 3.0 mg; thiamin, 2.5 mg; riboflavin, 5 mg;
vitamin B6, 5 mg; vitamin B12, 0.02 mg; biotin, 0.18 mg; niacin, 44 mg; pantothenicacid, 17 mg;
folic acid, 1.5 mg.

YCalculated from NRC(1994)
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Table 3. Formula and Chemical Composition of the Experimental Diets for Broiler Chickens

(4-5 Weeks) (% as-Fed)

Ingredients GrouDSD

T1 T2 T3 T4
Yellow corn 61.80 61.90 62.20 62.60
Full fat soy 0.50 - - -
Soybean meal 26.40 25.30 23.40 21.40
Fish meal (CP 50%) 3.00 2.00 2.00 2.00
Corn gluten meal 2.00 2.00 2.00 2.00
Soy oil 3.00 3.00 3.00 3.00
Cordyceps with fly pupa - 2.00 3.50 5.00
Limestone 1.65 1.88 1.89 1.90
Dicalcium phosphate 0.46 0.66 0.72 0.78
Salt 0.22 0.22 0.22 0.22
DL-Methionine (99%) 0.17 0.17 0.16 0.15
L-Lysine (78%) 0.27 0.31 0.33 0.35
L-Threonine (50%) 0.23 0.26 0.28 0.30
Phyzyme 1,000 FTU 0.06 0.05 0.05 0.05
Choline (50%) 0.05 0.05 0.05 0.05
Vit.+Min.mix2) 0.20 0.20 0.20 0.20
Calculated values3)
ME, Mcal/kg 3.10 3.10 3.10 3.12
CP, % 20.00 20.00 20.00 20.00
Ca, % 0.90 0.93 1.00 1.00
Available P, % 0.50 0.50 0.50 0.50
Lys, % 1.20 1.20 1.20 1.20
Met, % 0.46 0.46 0.46 0.46
Met+cystine, % 0.82 0.82 0.82 0.82

Y11 Control, T2: Vegetable worms 2.0%, T3: Vegetable worms 3.5%, T4: Vegetable worms
5.0%.

YSupplied per kilogram of diet: Fe, 80 mg; Zn, 80 mg; Mn, 70 mg; Cu, 7 mg; I, 1.20 mg; Se,
0.30 mg; Co, 0.70 mg. vitamin A(retinyl acetate), 10,500 IU; vitamin D3, 4,100 IU; vitamin E
(DL-a-tocopheryl acetate), 45 mg; vitamin K3, 3.0 mg; thiamin, 2.5 mg; riboflavin, 5 mg;
vitamin B6, 5 mg; vitamin B12, 0.02 mg; biotin, 0.18 mg; niacin, 44 mg; pantothenicacid, 17 mg;
folic acid, 1.5 mg.

“Calculated from NRC(1994)
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Table 4. Levels of TAG, TC, HDL-C, LDL-C in plasma from broilers fed the experimental

diets for 35 days"” (mg/dL)

Groupsl)
Tl T2 T3 T4 PSE?
TAG 12556 114.98" 112.21° 118.87° 0.9420
TC 124.95" 110.06" 113.41° 109.18° 0.8740
HDL-C 51.48° 64.73" 64.21° 62.72" 0.3595
LDL-C 48.35° 22.33° 26.75" 22.68° 0.3034

YT1: Control, T2: Cordyceps with fly pupa 2.0%, T3: Cordyceps with
fly pupa 3.5%, T4: Cordyceps with fly pupa 5.0%.

IPSE : Pooled standard error.

abC\lean values with different superscripts differ significantly (p<0.03).
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Table 6. Meat color in breast muscle from broilers fed the experimental diets for 35 days

Groupsl)
Item PSE”
T1 T2 T3 T4
L* (lightness) 53.55 54.01 53.11 54.09 0.1251
a" (redness) 751 7.35 7.22 7.08 0.0778
b*(yellowness) 8.43 857 8.64 8.41 0.0543

RONE Control, T2: Cordyceps with fly pupa 2.0%, T3: Cordyceps with
fly pupa 3.5%, T4: Cordyceps with fly pupa 5.0%.
IPSE : pooled standard error of mean values.
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17 7hE4Ae] pHOE B4#> Table 50l g SEHEd 2 A gy, I 25
A R nkel 2o gav] shgate] pHE 7 pH Wol Zelade] a9t #o] a, =
AT Alolo] TAASRE Fog zto]rt vE A AR FA 2Ed e wkrgsle ke gb
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Table 5. pH and WHC in breast muscle from broilers fed the experimental diets for 35 days

Groups1> ]
Item PSE”
T1 T2 T3 T4
Moisture (%) 74.38" 75.15° 74.12° 74.20P 0.6902
pH 6.89 6.85 6.84 6.78 0.0172
WHC? (%) 57.06 58.78" 5751° 57.41° 0.2440

EaNE Control, T2: Cordyceps with fly pupa 2.0%, T3: Cordyceps with
fly pupa 3.5%, T4: Cordyceps with fly pupa 5.0%.
JWHC : water holding capacity.
IPSE : pooled standard error of mean values.
*PMean values with different superscripts are significantly different at p<0.05.
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Table 7. Fatty acid composition of whole chicken meat lipids from broilers fed the

experimental diets for 35 days

(% of total fatty acid)

Groups1>
Fatty acid Tl T2 T3 T4 PSE”
14:0 0.62° 0.79" 0.82° 0.72 0.0293
16:0 25.35° 25.33° 23.61° 21.86° 0.0816
16:1n-9 3.26° 3.37° 6.14° 5.55° 0.1075
18:0 7.12° 7.37° 6.53" 769" 0.1056
181n-9 33.49° 36.38° 36.63" 35.21" 0.0779
18:2n-6 28.15° 24.41° 23.65° 27.02° 0.0614
18:3n-3 2.01° 2.35™ 262 3.21° 0.0133
SFAY 33.09% 33.49°" 30.47" 30.27" 3.1209
UFA” 66.91" 66.51" 69.53 69.73 2.3597
n-6/n-3 14.00° 10.39" 9.02¢ 8.42¢ 0.0192
UFA/SFA 2.02" 1.98" 2.28" 2.30" 0.0087

RONE Control, T2: Cordyceps with fly pupa 2.0%, T3: Cordyceps with
fly pupa 3.5%, T4: Cordyceps with fly pupa 5.0%.
YPSE : pooled standard error of mean values.
YSFA: saturated fatty acid. UFA: unsaturated fatty acid.
*PMean values with different superscripts are significantly different at p<0.05.
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Table 8. Changes in TBARS of thigh meat stored for 7 days at 4¢cy

= de) AgEE Aol
A sty S3sae f
| A ol EadEel $a Jo
A4S A
o)A g

A

Groupsg)
Storage days PSE”
T1 T2 T3 T4
0 0.17 0.18 0.17 0.16 0.0127
3 0.47° 0.31° 0.35° 0.34° 0.0102
5 0.76° 0.48° 0.50° 0.45° 0.0175
7 0.98° 0.61° 0.56° 0.66° 0.0226

UTBARS : thiobabituric acid reactive substances(malondialdehyde mg/kg).
711 Control, T2: Cordyceps with fly pupa 2.0%, T3: Cordyceps with fly pupa

3.5%, T4: Cordyceps with fly pupa 5.0%.

IPSE : pooled standard error of mean values.
*Mean values with different superscripts are significantly different at p<0.05.
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