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ABSTRACT This study was carried out to investigate the influence of dietary probiotics supplementation contained with
astaxanthin synthesizing microorganism “Phaffia rhodozyma” on the productivity and meat quality of ducks. Growth perfor-
mance carried out during 45 days for day-old ducks offered in Joowonori incorporated. A total of 150 day-old ducks(cheribery)
of mixed sex(M:F=1:1) were allotted into 5 groups. The basal diets were added with four levels of astaxanthin containing
probiotics. We investigated mortality, bodyweight, and feed conversion used by growth performance. 45day-old ducks were
butchered and carried out nutrients composition analysis, meat quality test, organoleptic examination, fatty acid analysis,
cholesterol analysis, storage test, and astaxanthin concentration analysis. Control showed 3.7% mortality and treatments showed
0% mortality. These results showed improvement of immunity, for influence of dietary probiotics supplementation contained
with astaxanthin. The control gained 2.68 kg and treatment gained 2.84 kg. The control was 2.15 and treatment was 1.83
for feed conversion. Treatment was increased feed conversion than control as significantly. The results of meat quality test
showed that treatment was tender and taste more than control. The results of nutrients composition analysis showed that
treatment was produced low fat and high protein meat. Ducks meat of treatments contained higher unsaturated fatty acid and
lower cholesterol than control. The case of carotenoids confirmed that astaxanthin and P-carotein were accumulated in duck

meat.

(Key words: astaxanthin, probiotics, caroteinoids, growth performance)
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Table 1. Microbial composition and dietary supplementation level of the probiotics

No. of No. of Ducks Composition of test products
L Additive
replication R T Other microorganisms Astaxanthin microorganisms

Control 3 10 30 - - -
Saccharomyces spp.
1x10°cfu/g
Enterococcus facecalis
1x10cfu/g Phaffia spp.

Treatment 3 10 30 0.10% . . ﬁ;‘ PP
Photosynthetic bacteria Ix10°cfu/g
1x10°cfuw/g
Bacillus spp.

1x10%cfu/g
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Table 2. Calculated analysis of the experimental diets

75

Included Duck phase 1  Duck phase 2

Comn 8% 39.23 42.63
Wheat 23.00 22.00
Rice polishing 3.00 3.00
Soy bean meal 24.75 23.54
Rapeseed 400 4.00
Tallow 1.00 -
Molasses 1.50 1.50
Lysin-HC1 0.51 0.39
DL-methionie 0.23 0.20
Salt 035 0.35
Calcium carbonate 0.27 0.07
Tricalcium phosphate 1.78 1.95
Minemix" 0.20 0.20
Vitamix” 0.05 0.05
Choline-Cl 0.10 0.08
Antibiotics 0.03 0.05
Total 100.00 100.00
Calculated analysis

DM(%) 88.34 88.37
Crude protein(%) 20.00 18.00
Ether Extract 3.60 3.75
Crude fiber(%) 2.74 2.49
Crude ash(%) 5.69 4.85
Calcium(%) 0.98 0.80
Available phosphorus(%) 0.40 0.38
TME(kcal’kg) 2,900.00 3,000.00

'? Provides per kg of diet :

mg.

Vitamin A, 8,000 IU; Vitamin D,
1,600 IU; Vitamin E, 10 mg; Vitamin K, 2 mg; Vitamin B, 1.5
mg; Vitamin B, 4 mg; Pantothenic acid, 5 mg; Vitamin Bg, 2
mg; Vitamin By;, 0.01 mg; Niacin, 20 mg; Folic acid, 0.4 mg;
Choline, 500 mg; Cobalt, 0.3 mg; Copper, 6 mg; Iron, 50 mg;
Iodine, 0.6 mg; Mananese, 30 mg; Selenium, 0.15 mg; Zinc, 40
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Table 3. Mortality

Table 5. Analysis of nutrients composition

Control Asta Duck

Moisture 78.61+£0.05  79.86+0.09

Nutrients Crude protein 16.96+0.11° 18.67+0.14°
composition(%e) Crude fat 0.25+0.07  0.2120.03
Crude ash 1.01£0.02  1.02+0.02

Cholesterol(mg/100g) 54.23+0.15 51.78+0.07

1wk B AJe] A Astxanthind FAH 229 o

" Means with different superscripts within a row significantly

differ(p<0.05).

£ 3o Table 59} 2} FR} 2ohilF] ke 2
Bg] Asta 227} B¢ka, 2AS 270 5 AH4E

Gtk 23 EolME FEQ Apol7F ehA] eskar o
Tt Asta Q] H|E) Freldoz g2 FHAHE T

ot B R

9380 B3 GMAL 10.1% E3, A 16% A on
Y 2H L 55% AL Ao Yeht Asta 28]7F e
AR A Fon g £ g AoR "tk
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Astaxanthing- gl gt 98| 717)¢] X3t 248 Table 69
A B vle} Zo] diztel] vgte] TR palmitic
acid} stearic acid7} ¥ 1.5% A= ZAAastda vha g7t &
238} A ukakel oleic acid7} 4.5% ©14 2713 272 BYch
o B3 Ak ok AHA EF SR IY 29
2H B9 7A2E riHeong FuReS 22 A

Mortality Survival ratio
B 37} 9tiDryden and Marchello, 1972).
0, 0,
Contrl 0% 70.30% vhzel Hlal Ava 921} F8 AL FRE felHoz
Asta duck 0% 100% AQ3 BE AP G flH O 2 hehgek
Table 4. Feed conversion
Initial B. W. Final B. W. Increasing Feed intake Feed conversion
Control 52 2,740" 2,688° 5,769 2.15°
Asta duck 52 2,893" 2,841° 5,185 1.83°

Unit: g/1-duck.

*® Means with different superscripts within a column significantly differ(p<0.05).
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Table 6. .Analysis of essential fatty acid

Control Asta duck
Myristic acid(C14:0) 0.0240.02 0.01+0.08
Palmitic acid(C16:0) 22.14+0.37 20.54+0.25
Palmitoleic acid(C16:1n7) 7.13£0.05 7.66+£0.12
Stearic acid(C18:0) 5.0040.10°  3.4740.05°
Oleic acid(C18:1n9) 49.90£1.12°  54.52+0.44°
Linoleic acid(C18:2n6) 14.92+0.32 15.1240.69
Linolenic acid(C18:3n3) 0.47+0.04 0.48+0.04
Eicosenoic acid(C20:1n9) 041:0.01°  0.26+0.01°
Eicosadienoic acid(C20:2n6) 0.07+0.04° 0.26+0.03
Eicosatrienoic acid(C20:3n6) 0.07+0.02 0.09+0.05
Arachidonic acid(C20:4n6) 0.15£0.02 0.16+0.01
Docosatetraenoic acid(C22:4n6)  0.0020.01  0.12+0.02
Saturated fatty acid 27.16£0.19 22.33+0.20
Unsaturated fatty acid 73.12+0.68 78.67+0.49

** Means with different superscripts within a row significantly
differ(p<0.05).

asia 9219 279 AT, BT RS B B

A} A3 Table 70] VeI Aoz} sl 7L gz
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A e A o] 9lrH Wierbicki and Deatherage, 1958). ©]¢]]

Table 7. Meat quality test

QAR Phaffia rhodoryma® ¥ vIABAA ] Foirh 92)e] s 8o 0= F

2 #5724 AT Asta 2|7} 23 EY 24T dg
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(1987 B4 viizo) ¥ig 2 o] 7x9) W3} So
ezt 2Eiivka St e, ¥ Aol e Asta 28] 2] ol
3 o] 7ol Hig] Egol e Jgow B B
A¥o] 27 astaxanthin Y FFZ Fojshe o] §Fo
FHela FEdE 8| E Aets BoFglon, A
Ak 240 M3 So 7|Qlsle] Al 1oy L2 9
= ¥ Aoz}t Hridt

L
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Table 8% K9 astaxanthin YA TFE FH3 Asta 28]
7t AR et Sl I AL BFoA iR R
FEe 2T B 2199 A astaxanthino] 7h) At
3be WEQ Aod ZolHn Asta 27} g2 vl&) 2]
wpabslel gl wislsh well asie] WARRA A4
=7 23 FAE S 4 4+ U2tk Demeyer 5(1979)& 117]
o) A7 Foll A AR Fhol o3t iR W)
o} v A& tiAtel] o AstA Wsyt HUA FhRd 3k
£, 928, A, FoP)= 5_04 s A 0 9
o 432 vAA = A% 7]7to] A3l ule} TBARS
gho] E7hsitia EJ—'O‘]'%‘?

VBNE 7]¢] a7}k gl ne ol ofulxal
I 9 FrIH A4 #eliEe d8E 53T A=
Crespo 5(1978)cl] o]3}d ©tA chain®] YF7} AorsH
A frelojrliedt, 94l gl B4, o, Fryol 2ol
9 5 Heee A2seEel S7lHo] 119 254 g
g et Aoz A Ao

7. Astaxanthin ST &4
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Table 8. Storage test

Control Asta duck
Shear value(kg/O.SinchZ) 2.67+0.10° 2.08+0.07°
Water holding capacity(%o) 44.73+4.42 48.1943.10
Cooking loss(%) 32.41+0.32 30.39+0.28
Juciness 38 4
Organoleptic
B . p Tenderness 4 5
examination
Flavor 38 44

Control Asta duck
Livid i
pic rancicity 0.380,03° 0.33£0.04°
(11 days) (MA/kg)
Protein deterioration . b
18.66+1.15 15.27+2.12

(11 days) (%/mg)

** Means with different superscripts within a row significantly
differ(p<0.05).

*® Means with different superscripts within a row significantly
differ(p<0.05).
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Table 9. Antioxidants contented of 1 g in leg tissue

Control Asta duck
B-carotein 0.38 0.33
Astaxanthin 18.66 15.27

astaxanthin 3-8 HPLCE o]&38ta] =733} A1} Table 99
A BE Bl Zo] astaxanthin A3 EF7}F T W AEA
AE FA4% A FY e nrldA% p-carotein
astaxanthino] 27} 0.98, 2.2 ppm S0 A o2 velgu)

Fig. 1olA £ Alge] H7ieh datslEd Al
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f
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mn oo o0 23 5 b6 sho a5 (2] 3 wbo L.

Y00.000. Phaffia hodozyma.

B - carotene
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- SN

. 085 23 &3 B3 B3 ) 23 3% g2 &0 55 2 23 o0

Fig. 1. Analysis of antioxidants in Phaffia rhodozyma.

240500
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00
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S
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Fg. 2. Anaylsis of antioxidants in duck leg tissue.
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