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Effects of a Diet Supplemented with Dried Animal Blood and Macsumsuk Mixture
on the Growth Performance and Meat Quality Parameters of Broiler Chickens

Byung-Ki Kim'",

Jun-Koo Yi', Eun-Gyeong Hwang® and Bo-Seok Kang’

!Gyeongsangbuk-Do Livestock Research Institute, Yeongju 36052, Korea
“Department of Hotel Cooking & Baking, Kyungbuk College, Yeongju 36133, Korea
JInstitute of Poultry Science, National Institute of Animal Science, RDA, pyeongchang 25342, Korea

ABSTRACT This study examined the effects of adding dried blood mixed with Macsumsuk to the feed of broiler chickens.
The blood had been dried at 200C in an ultra-high-temperature injection system and mixed in a 70:30 proportion of blood
meal to Macsumsuk. The experiment consisted of four treatment groups of 150 chickens each. The control group received
common broiler feed only, while treatment groups T1, T2, and T3 received feed supplemented with 0.5, 1.0, and 3.0% of
the blood meal/Macsumsuk mixture, respectively. The diets were fed for a total of 35 days. Compared with the controls, body
weight gain was improved in groups T1 (1,621 g), T2 (1,749 g), and T3 (1,739 g) (1,621-1,749 g vs. 1,448.5 g, respectively)
and feed efficiency increased (p<0.01). The carcass rate in group T3 was higher by 83.26% than that in the controls (75.96
%) (p<0.01). The water holding capacity (WHC) increased in groups T1 and T2 (62.27 and 63.80% respectively) compared
with controls (p<0.01). The intestine length was longer in groups T1 and T2 (53.98-55.48) than in controls (45.81) (p<0.01).
Adding 0.5-1.0% of the dried blood meal Macsumsuk supplement resulted in a significant reduction in the cholesterol content
(39.28~47.34 mg/100 g) compared with the controls (50.44 mg/100 g) (»<0.001); furthermore, the proportions of fatty acids
including oleic (C18:1n9), y-linoleic (C18:3n6), eicosenoic (C20:1n9), and arachidonic (C20:4n6) acids were significantly
increased (p<0.01). Compared with controls, the proportion of unsaturated fatty acids (UFA), mono-unsaturated fatty acids
(MUFA), and proportion of UFA / SFA in group Tl was (68.66 vs. 69.35%, 51.22 vs 52.00%, and 2.19 vs. 2.26%,
respectively) (p<0.05). However, the amino acid content of cystine and methionine of the treatment group (0.43~0.57%) was
significantly higher than that of controls (0.38 ~0.46%) (p<0.05). Overall, supplementing the feed with 0.5-1.0% of the mixture
of blood meal Macsumsuk improved productivity by increasing weight gain and feed efficiency, improved meat quality by
increasing the water-holding capacity and levels of unsaturated fatty acids, and improved meat color.

(Key words: broiler chickens, Macsumsuk, blood meals, productivity, meat quality)
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Table 1. Formula and chemical composition of the basal diets fed to the broiler chickens (ADM basis)

31

Ingredients (%) 1 weeks 2~4 weeks 4~5 weeks

Corn grain (U.S.A) 39.50 37.50 41.00

Wheat grain (Soft) 12.00 12.00 11.00

Wheat flour 3.20 5.00 5.20
Rice polishings (LOC) 1.00
Soybean meal (BRA) 19.10

Expanding (corn 90% + wheat bran 10%) 2.00 2.00
Soybean mea (LOC) 5.00

Soybean M/L (IMP) 24.40 21.80

Corn gluten meal (U.S.A) 5.84 3.20 3.90

Full fat soybean M/L 5.00 3.00
Corn distillers grain (UAS)-LOC 3.00
Poultry by products 1.50

Ainmal fat 4.00 4.30 3.85

Salt dehydrated

Salt refined 0.20 0.20 0.20

Tricalcium phosphate (18/32) 3.10 222 2.11

Limestone (1 mm) 0.98 0.94
Sodium bicarbonate 0.10

dl-Methionine (50%) 0.45 0.54 0.46

Lysine-LIQ (78.8%) 0.70 1.03 0.92

Threonine (98.0%) 0.03 0.09 0.06

Cholin chloride (LIQ 50%) 0.07 0.07 0.06
Glucose 0.20

Vitamin + mineral premix-3" 0.48 0.44 0.44

Antibiotics 0.03 0.03 0.06

Dry blood powder 0.50 1.00 3.00

Total 100 100 100

ME (kcal/kg) 3,052 3,150 3,180

Crude protein (%) 22.00 20.00 19.50

Crude fat (%) 6.80 7.04 7.00

Crude fiber (%) 2.90 2.90 2.85

Chemical Crude ash (%) 5.90 5.80 5.60

composition” Ca (%) 1.10 1.10 1.10

Methionine (g/kg) 0.52 5.50 5.10

Cystein (g/kg) 3.30 3.00 3.00

Tricalcium phosphate (%) 0.90 0.70 0.70

Methionine + cystine (g/kg) 11.20 8.50 8.10

Y Contained per kg: Vit A, 13,000 (all-trans-retinol) IU; Vit Ds 2,400,000 IU; Vit E 1,500 IU; Vit K 1,300 mg; Vit B, 80,000 IU mg; Nicotine
30,000 mg, Pantothenic acid 9,600 mg, Folic acid 240 mg; Vit Bj, 12 mg; antioxidant 1,650 mg, Biotin 160 mg; Mn 60,00 mg; Cu 10,000

mg; Co 350 mg; Fe 40,00 mg; KI 600; Se 120 mg.

Y Calculated Data.
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Table 2. Comparison of body weight gain, feed intake, and mortality after feeding broiler chickens feed supplemented with dry animal

blood mixed with Macsumsuk (g/brid)

Items Con" T1? T2V T3 p-value

Intail BW” 42.7142.34% 40.01£2.39 40.35+1.73 42.96+2.51
Final BW 2,280.60£191.68° 2,479.35+105.18" 2,421.33+88.43° 2,366.88+177.52° <0.001
Toatal weight gain 2,237.89+192.14° 2,439.34+105.23° 2,380.98+88.20™ 2,323.91+178.16° <0.001
Average daily gain® 64.11+3.08 64.74+3.11 62.44+3.98 65.76+3.41 0.054
Average daily feed intake” 88.99+13.40 79.28+10.50 82.82+11.50 82.36+10.60 0.055
Feed conversion ratio 1.52+0.14° 1.22+0.15 1.330.11° 1.25+0.42° 0.045

Y Con: Non supplementation of DPBM (Dried blood powder of porcine blood (70%) + Macsumsuk powder (30%).

2 T1: 0.5% supplementation of DPBM.
? T2: 1.0% supplementation of DPBM.
¥ T3: 3.0% supplementation of DPBM.
> BW: Body weight.

9 ADG: Average daily gain.

7 ADFI: Average daily intake.

¥ Means+S.D.

¢, Means with the different superscripts in the same row are significantly different (p<0.05).

ook

" p<0.05, ™" p<0.01, ™" p<0.001.
Post-hoc-Duncan's multiple range test (a)>(b)>(c).



34 AR PSP g@— Az

and Park, 1997). ©] 2 AYPAF A2 n|Fo] B v, £
AN e 7HEER(T0%)I FEZEE WAHEA(G0%) S
EAA T xRS FdeEA i HEGE
AL o7 o5l 0.5~3.0% FE Ae AIEA 7 E &
Totar, A7 7R ¥ 52 SAES vebd 2le
=2 ket

_Ilz_j(ﬂA-lx-l

Table 3= &2 WA EFANA S SAAE H7HE
AN AFHEH BAlF 52 58 Aolth AT
A= A7 27RO =330, A AT FedAe
T27+2.,421 )9} TIF2,479 )7} 714 =3tHp<0.001). =
3F A S T274(1,749 g), T374(1,739 g), T174(1,621 )7}
271,449 g) Bt A =34k (p<0.001). =3 =A<
A%, T377} 83.26%% 71 2A] VERETHp<0.001). L Th
SO0 & T27478.52%)>T17K77.59%)>CT-(75.96%) A=
ittt 22]a EAIF 9ol A Aol s AR A3 T3
(212.50 cm)7} 7F% 213, 1 TR0 & T274210.00 cm), TI
TH206.25 cm), ConT4(203.25 cm) =22 YERHITHp<0.001).
SANA MS'?*E 0.1~03%7H] H7 )T B3R o]

2xshar, Aol A%, 38 2 8173e] dolof FATE FTlelA
27 Qb QFEE FTE F Ue BUAE SHFoEZH
AREES NAAZ F dvkar 3 B3(Kim et al., 2000)2
nj o] E ff, ¥ AolM = WM T Fig Este] 37t
Fofslo] Ak ol =S T o E Al E BEE Cho
et al.(2005)2 SAlA HEZEZAQ zeolite 1%S H7t &
oo FA&o] A=, W vBE TF<] Lactobacilli

b o

S2o vAE 9F

of & AA TVMIH T SFATE T Lee et al.(2003)
ﬂléu w SR 1%E HA7bodskd AlAL W ko 7f
A stk Bae B uj, B oA
%E 70%)3 WA 30%)e] &3 Bz
o] Z7Hgol wet AT EAEE ol

e r—\m

|m

AM
(=]

£ SAAR H7bEoAg | 7t
&ab 79)o] Ee)glsha 541 Table 40|49} 2} R
74.77~75.42%, ZNA L2 22.24~22.52%= A 2]F7H A
o ztol7} gl o, 2372 0.98~1.06%, A2 T2
7} B2 Ael 7 34 =7 et (p<0.05, p<0.01). °|&
S -LElES 05~1.5% H7FHaodA] AFe 24
W g AlQslae GRS 2ol A9 Aoz} SISt
K 31(Kook et al., 2005)9} L2353 T.
7187 S T377} 19.26% % kot A4 f9at
= e, A9Ee 1.19~1.50 kg/em® W= T277}F 7H%
=ol oAt AFHAN L, BE4EE TI+9 T277) T
A FETE 2 FoAE BATHp<0.01, p<0.001). pHE 5.84~
59424 ] g3tel]l A9 Apo|7} gIAAIRE, S0 - L
HEE)ol M= 28 7H(T1~T3)7} HEFHET} 24 =of &
oAl ztolE YERRATHp<0.01). aZk(HA ) A+
Zroll ALl o]zt fion, bk EAE)S T3 77 7342
7S =30t (p<0.05). $HA, 71552] Ze| 2Bl 39.28~50.44
mg/100 g MAEA], 7L FA= 277} 50.44 mg/100 g
o2 7P =3k ubd) T374E 39.28 mg/100 go2 71 B

3. A2l a5
) WA BA|A

m—J

0_]{

fr

Table 3. Comparison of carcass yield and intestines length of broiler chickens fed feed supplemented with dry animal blood mixed

with Macsumsuk (unit: g)
Items Con" TI? T2Y T3Y p-value
Body wt 2,280.60::191.68”° 2,479.35+105.18" 2,421.33+88.43% 2,366.88+177.52° <0.001
Dress wt 1,907.25+113.87° 2,090.00+70.18° 2,227.50+115.63" 2,092.50+116.24° <0.001
Carcass wt 1,448.50+99.11° 1,621.00+48.10° 1,749.00+101.24* 1,739.00+42.26" <0.001
Carcass rate (%) 75.96+2.90° 77.59+1.73% 78.5242.01° 83.2643.16" <0.001
Intestines length (cm) 203.25+5.74° 206.254.33™ 210.00+5.10° 212.50+2.84° <0.001
wt: Weight.
D). Refer to Table 2.
% Means=S.D.
¢, Means with the different superscripts in the same row are significantly different (p<0.05).
" p<0.05, ™" p<0.01, ™" p<0.001.

Post-hoc-Duncan's multiple range test (a)>(b)>(c).
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Table 4. Physicochemical characteristics of the breast meat of broiler chickens fed feed supplemented with dry animal blood mixed

with Macsumsuk

Items Con" T1? 2% 3% p-value

Moisture (%) 75.41£0.79° 75.22+0.88 74.77+0.84 75.4240.36 0.186
Crude fat (%) 0.5420.11¢ 0.7740.17° 1.14£0.14° 0.64+0.12° 0.002
Crude protein (%) 22.24+0.58 22.34+0.39 22.35+0.62 22.5240.62 0.484
Crude ash (%) 1.0020.05 0.99:£0.04 1.0620.05 0.98+0.09 0.049
Cooking loss (%) 19.050.78 19.08+0.87 18.150.74 19.26+1.24 0.108
Shear force value (kg/cm’) 1.49+0.09 1.19+0.16 1.50+0.28" 1.47+0.14° 0.008
WHC (%) 59.54+0.74° 62.27+1.25° 63.80£1.36 60.68+1.02° <0.001
pH 5.86=0.08 5.84+0.06 5.87+0.11 5.94+0.03 0.102
L 45.812.17° 53.98+2.22° 55.48+2.22° 54.5 +1.76" 0.001

Coler (CIE) a 4.85+1.02 4.93£1.05 4.4620.28 3.84+0.36 0.080
b 4.77+0.88° 5.91+0.46° 5.49+0.38" 7.34+1.59° 0.042

Cholesterol (mg/100 g) 50.44+1.52° 47.34+1.89° 46.39+1.31° 39.28+2.29° <0.001

D4, Refer to Table 2.
% Means+S.D.

*4 Means with the different superscripts in the same row are significantly different (p<0.05).

* p<0.05, ™ p<0.01, " p<0.001.
Post-hoc-Duncan's multiple range test (a)>(b)>(c)>(d).
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Table 5. Fatty acid composition of the breast meat of broiler chickens fed feed supplemented with dry animal blood mixed with

Macsumsuk (Unit: %)
Items Con" T1? 29 39 p-value
C14:0 1.19+0.03'" 1.1840.05 1.150.06 1.18+0.05 0.525
C16:0 23.1140.12° 22.83+0.15¢ 23.39+0.21° 23.75+0.24° <0.001

Cl6:1n7 6.04+0.38 6.30+0.26 6.30+0.16 6.07£0.33 0.268
C18:0 7.04+0.32 6.64+0.32 6.68+0.45 6.70+0.18 0.173
C18:1n9 44.61+0.39 45.12+0.23" 44.45+0.18 44.12+0.35° <0.001
C18:2n6 15.74+0.29 15.730.18 15.82+0.44 16.10+0.60 0.853
C18:3n6 0.14+0.01° 0.14£0.01° 0.15+0.02° 0.17+0.03" 0.012
C18:3n3 0.95+0.03 0.95+0.03 0.99:0.03 0.97+0.04 0.103
C20:1n9 0.57+0.01* 0.58+0.05" 0.54+0.04% 0.51+0.01° 0.002
C20:4n6 0.610.01° 0.53+0.11 0.51+0.05° 0.42+0.04° 0.001
Total 100.00 100.00 100.00 100.00
SFAY 31.34+0.36" 30.65+0.15 31.23+0.69" 31.63+0.04" 0.003
UFA® 68.66+0.36° 69.35£0.15° 68.77+0.69° 68.37+0.04° 0.003
MUFA” 51.22+0.19° 52.00+0.41° 51.29+0.27° 50.700.67° <0.001
PUFAY 17.44+0.33 17.35+0.27 17.48+0.44 17.67+0.70 0.687
UFA/SFA” 2.19+0.04° 2.260.02° 2.200.07° 2.16+0.00° 0.003

D). Refer to Table 2.
% SFA: Saturated fatty acids(C14+C16+C18).

® UFA: Unsaturated fatty acids(C16:1+C18:1+C18:2+C18:3+C20:1+C20:4).

7 MUFA: Monounsaturated fatty acids.
® PUFA: Polyunsaturated fatty acids.
? UFA/SFA.

"9 Means+S.D.

*4. Means with the different superscripts in the same row are significantly different (p<0.05).

e

* p<0.05, ™ p<0.01, " p<0.001.
Post-hoc-Duncan's multiple range test (a)>(b)>(c)>(d).
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Table 6. Amino acid composition of the breast meat of broiler chickens fed feed supplemented with dry animal blood mixed with

Macsumsuk (Unit: %)

Items Con" 2 T3% p-value

Arginine 1.29+0.028 1.29+0.001 1.26+0.044 1.28+0.034 0453

Thrneoine 0.96+0.017 0.97+0.01 0.94+0.036 0.94+0.024 0.571

Histidine 0.63£0.013 0.70+0.022 0.69+0.063 0.72:£0.024 0.068

Leucine 1.71£0.029 1.73£0.008 1.69+0.066 1.70+0.041 0.676

afjizmﬁ g IsoLeucine 0.88+0.022 0.8820.001 0.85+0.045 0.86£0.022 0.497
Phenylalanine 0.8120.011 0.810.005 0.79+0.029 0.79+0.016 0.406

Valine 0.94+0.023 0.95+0.004 0.92+0.052 0.92+0.031 0.495

Lysine 1.8720.030 1.86+0.004 1.79£0.073 1.82+0.059 0.235

Methioine 0.46+0.023" 0.56+0.048° 0.57+0.008" 0.57+0.053° 0.018

Alanine 1.22+0.035 1.25+0.020 1.20£0.051 1.10£0.170 0.288

Aspartic acid 1.96+0.025 1.99+0.021 1.93£0.080 1.94+0.051 0.481

Glutamic acid 2.92+0.054 2.99+0.029 2.96+0.086 2.91+0.078 0474

Non-essential  Glycine 0.89+0.026 0.91+0.019 0.88+0.047 0.89+0.033 0.590
amino acid  Pproline 0.66+0.020 0.66+0.013 0.64+0.024 0.65+0.024 0.466
Serine 0.88+0.009 0.86+0.018 0.85+0.024 0.85+0.016 0.238

Tyrosine 0.69+0.015 0.68+0.002 0.67+0.021 0.68+0.022 0.522

Cysteine 0.38+0.019°" 0.45+0.006" 0.42+0.014° 0.43+0.035° 0.016

9. Refer to Table 2.
5 Means+S.D.

*® Means with the different superscripts in the same row are significantly different (p<0.05).

* p<0.05.
Post-hoc-Duncan's multiple range test (a)>(b).
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