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ABSTRACT

This study was carried out to investigated astaxanthin producing “Xanthophyllomyces dendrohous” on growth performances and
meat quality in ducks. A total of 450 ducks (cheribery) were allotted into 3 groups. The three groups were control (commercial
feed), treatment 1(0.1% feed additives), and treatment 2 (0.2% feed additives). Each group had 3 replicates. Viable cell number of
“Xanthophyllomyces dendrohous” is 1.0 x 10® cfu/g. Growth performance carried out during 39 days. Average weight gain was
significantly higher (p<0.05) in treatment 2 than that of control. Feed conversion was significantly lower (p<<0.05) in treatment 1
and 2 than that of control. The results of nutrients composition analysis of duck meat showed that treatment 1 and 2 had
significantly lower (p<0.05) fat and cholesterol levels. Water holding capacity showed significantly higher (p<0.05) value than
that of control. Both treatment groups showed lower (p<0.05) value than control in drip loss and shear force. Control showed
higher unsaturated fatty acids(palmitic acid, stearic acid) content than treatment 1 and 2. Treatment 1 and 2 showed significantly
lower (p<0.05) saturated fatty acids (oleic acid, linoleic acid) levels than control. These results suggested that the supplementation
of feed additives containing “Xanthophyllomyces dendrohous” might be used effectively for inproving productivity and meat quality

of ducks.
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A2 42A g Buckley 5,
1995). 1= FDA9] Ago] 2 astaxanthin® HE}R] B 1}
o 5500, WERIZREY o 10 FHE 2= Hoz AHA
U} (Burton, 1988; Mik, 1991). Asataxanthin®] 0|9l & il
TEAR Ao2E 19709y x4t 2AHe] AgHoz zug uw
°F & red yeast (Xanthophyllomyces dendrohous)7} thEA9]
22 Y2 carotenoids F4%50] H1E TR} Hlmste nje
710l3, gld, A4, vglwl B § B4 oJopiol THeE, &
E A7} 7159 G %o Q“i BEEZRE ALE 28 Pa
7b $1o7] astaxanthing A4ske 27 vlg) g2} weag
= el o} (Johnson 5, 1980).

Astaxanthing 3h= Xanthophyllomyces dendrorhous 5.
T ofoll FAA] FAAY Y& A 7 75 HAkE
A R olget SAINe &35} Qi) (Nakano 5, 1999).
Xanthophyllomyces dendrorhous EEZ B4 FAA] @317]9)
FAo] AEE £ 4 %100 (Akiba 5, 2001; Matsushita &,
2000) AF =Ete] HagHol S vAE AL Falsigt
(Akiba 5, 2000). =F Astaxanthin®] 443} 7158 E3) ¢
el AREE FA doe Bub Jdhan 5 2004).
Xanthophyllomyces dendrohous TFE TE3 BEAFA ] 2
A7t 28 3 Hx9 433 $AAMel G Qokm Hagol
ot (Kim 5, 2005).
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dendrorhous7} 38 ALEH7IAE Yo FsUT). HgT 2=
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ABAHAE Mol Foldlglon 74+ Mz 3uE g
S Tt (Table 1). Astaxanthin® AJAjah= Xanthophyllomyces
dendrorhous= (F) Q0|8 H4 AP HEAL200N HGZO]
TTE Pdd =M2 F AUE Jold 239k Xantho-
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50R, (LAl #AIE Yu AT ZHo| 30 Ci T2A3t St

32 77

Effect of Xanthophyllomyces dendrohous in Ducks

Table 1. Experimental design for growth performance

ropliaion Dot Toul

Control 3 50 150
Treatment 1 3 50 150
Treatment 2 3 50 150
Total 450

AZ3] }951‘:} AFEHEZH W9 Xanthophyllomyces dendrorhous®)
BEAFE 1.0x10° cf/golsit),

2. B0{AR 2 Alekalz|

AlY ALZE Table 29 23, Alg@Els $898 Agres
AREEl] 19394 7987xE 13 33E ALRE, 8o
17937 15 A ABE 189 399871= 25 =
JAlgE 016}%15} 8279 A5 JAT Fe9n 2da)
o 2% (PHF ALY Aol ALSaigc. Lutpa=
(DFEULY ALGAEF7L Balaho] s AU

Table 2. Chemical composition of experimental diets

Chemical composition Duck phase 1 Duck Phase 2
Crude protein (%) 21.00 18.00
Crude fat (%) 4.00 4.00
Crude fiber (%) 6.00 6.00
Crude ash (%) 8.00 9.00
Calcium (%) 0.80 0.80
Phosphorus (%) 1.50 1.50
TME (kcal/kg) 2,900.00 3,000.00
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(3) 2 AHE

AZS EAAZE 0.3 g2 #3 F chloroform¥ methanolS
2:12 £33 Folch solution 12mle tubed] 713 F 4ColA
24717 B9 gk 719 33 FRTE 10mlE H7kete]
Z £ T 3,000pmolA 2087 AEHE Stk FUE
g7 WS =8 (lower phase)E FA|S o]gdte] Halo]
hood ¢Fl|A] 24A17F A= $¢] Folch solution®] &3] Eol7txe
E g & glacial acetic acid 1mlE W31 £ AgA 0.1
ml& #3ted O-phthaldehyde reagent 2 ml¥ Conc. H,SOs 1 ml
& Arle & & 33l 102 F spectrophotometers ©]-&-5}o]
530nmolM Y (FED)E SHAAL. EEZHL chole-
sterol standard stock solution2 10, 20, 30, 40, 50 ml¥} glacial
acetic acid 40, 30, 20, 10, 0mlZ} E33te] 919} 22 SAAA
S A4 FREE AT T FAAE Tt EEFA
ste] 2X9 %o glacial acetic acid #7132 F4uj+E FaiE
Zll total lipid weight (mg)S F3FI, 1 g& oAl A&7
2 ¥ cholesterol 3% (mg/100g, dry wt.)S #A5tAT

(4) pH

27% 10gl FFF 100mliE 7+ ¥ pHE SAs%th ZE
A&+ Homogenizer (Bihon seiki, Ace, Japan)Z 7,000 rpm 2.2
30x7F #EAZ %, pH meter(Mteeler Delta 340, Mettler-
tolede, Ltd, UK)Z ZA 35tk

(5) 242 (Water holding capacity)

BREe JARIYS ot E4E AlE 05£005g8
2ol AR filter Boll ¥ 80T water-bathd] ¥ 208
198 3 1087 WA A filter B¢ AHEHT 8
Y1 2,000 rpmlA 1083 ARl dAEE F

NEE 71 A AETA HIEE EASH.
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5
g o2 AY¥F F polypropylene bagdl ¥ HFEH3e] 4T
WATA 2447 BASEA BAE =9 73S SHse] 2]
Nge) FAHE (W2 ST

(7) 7t &2 (Cooking loss)
VE7FE 2em FAY 2% SEjol2E d¥ (FF 150+5

water-bathol] 21 4027 7kE3 & 3087 YA ¥
T 238 FAS 27M89 FANE ()R S,

(8) H Tt (Shear force test)
ABEZ 70°C water-batholl ¥ 4087+ 7143 F 3083t WY
A7 & 7l x A2 x EolE 47 1 x

o] Rheo meter (Model Compac-100, SUN SCIENTIFIC Co.,
LTD.)¢ Shearing, Cutting TestZ Max weights 2733tk
AH¢ Z27338 RD.S (Rheology Data System) Ver 2.01& ©]
£}tk Table Speedt= 110 mm/min, Graph Interval& 20
msec, Load cell (max)E 10kg®] 2722 35tk

9) =M

2289 ¥ §42 HAH(L*, 89.39; a*, 0.13; b*, —0.51)
& E#347 Spectro  Colormeter (Model JX-777, Color
Techno. System Co., japan)E ZA3IH ], o o FYL WA
35 (D65)S AHE5t] Hunter Lab EAA Y] L*, a*, b* g2
2 Yehioh (L*= %X, a* = 4%, b*=FJ4K)

(10) opo|22ZHl

24 SAE 2g8 BF FEA gob A7 @E4T) 40mM
phosphate buffer (pH 6.8) &4& FHol 18ml 4 ¥& & F
o) homogenizerZ 30% ¢ #AF b 5200mpm, 108
AMEY sk AR E A4 §£EES Whatman No. 2 (2
150mm) ATHAE ol43] ATzt AH4AE spectrophoto-
meters ©]&3 700nm% 525 nmlA Y AP (ETRE)S
ZX35lo] & vlo|oF2H e A3

(11) St
AZga3ed Alg F 4g8& ¥WI 30mlY sulfuric acid
solutiong 713 F, F74& B3 105T =gbo] LEA 16417
B9 71 RS S00mlY BEF Fade] ¥i 34 FEFE
3|435te] #2A7 Whatman No. 2 (2150 mm) ¢HAE ] &3]
A7sigdcth 4Tl 5mle ¥ 100ml2 JAF L test tube]
M9 2mlE ¥, oxidant € 1 mlE A7kt £50 & &
e A 2083 AT 222 ZH Al@E] 24 A% (color
reagent) Imle A7betn E83 & 60C water bathd] 1587
92 5 3% o4 32E E9A 23 spectrophotometerE o]
1R} (FRE)E AT 2EIA

3t 558 nmol| A <
working standard € 2mlE& 2% 4 A& AH FREE
=43 Fof A4 st collagen 3% (/100 g)S £AI5}
Ak

(12) =44

#earke 599 e o] FEXo2 A 4, AAF

= Az wge 13 (2%
¢ vy, §ao] whg sy, 4E PSESOIThA 53
Aol wj¢- $3ieh, §40] oig @A Aojnt, A3 DFD%o|

(13) X|gHAHH = (TBA)
9859 TBAE 797k WA 4T) AR7I17E 9 0, 3, 79w}
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O ZASKATE Witte et al. (1970)9) 22whdo] wlal TRA
(2-thiobarbituric acid) T2 24390 TBA +x= Az
1000g 3 mg malonaldehyde %02 FAj3}g(t}.

(14) & njdE+

2359 F UARTE 7Y WH@ET) AN S 0, 3,
79rit Akt Ad S4A71 ARE SPC (standard plate
count) BiX|o] HFsle] 32THA 4817 WopA7l & Z2H59T),
A& 1g @ "4E4 (colony forming unit)2 FA3}s1ch

(15) 21Le HIlEy &2 (VBN)

2259 VBN 74k} WH@T) A7 9 0, 3, 79
T 2ARITE &R (1975)9) conway HHoE S4e%en,
VBN7}e %/mg®E A8tk

(16) XYM =N

Tubeol AlS2 Y3 Folch Y (1957)22 % Xd 222 3}
Stk Lepagest Roy (1986)9] #4¢l we} 100°T2] water bathol
A 1417 methylationAl713 W2 & o37]0] hexaneS d7}she]
ol ¥Fd ¥ 4% Askut 29 e capillary column
(100mx025mm i.d.x0.20/m film thickness)S A3 gas
chromatograph (HP 589011, Hewlett Packard Co.)E o]-3}o]
A%, ol carrier gasZ AAE o]439.0H columns]
Z7IREE 180T, HELEE 240C (2C/min)Z 3}gh Injector
¢ detector?] 2E& 250T2 AAsHch

17) SA 2N

e 2 AY 29 P YT+ EE0% (mean+SE)E B
Alstglon, FAME SAS(1999)9) GLM (General Linear
Model) oz EMaidn, 7+ Ag7e 494 AAe
Duncan’s multiple range test (Steel and Torrie, 1980)2 A&

AAsAt.
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1. S48, ZHE Al2eT

Xanthophyllomyces dendrohousE F18 98)9] $48, 24
F 4 ABLTES Table 3% 2tk S48 dzyd AT
2T AR 297 Al d2TY AS 19 37 SA)o)
75.9g, AT 1L 76.8g, AT 2& 78.7g2 A7s hRTH
O FAFe] A JEgod, 02% Xanthophyllomyces
dendrohousE FIE A7t tzT} $9H9 o)z} Uiehyt
o B AIRLTEL YZT 1.94 B AT 1, 27} 22 1.88
19022 #43HA Aoz Uy, o] Ze =g
astaxanthin A4 V489 FoI7} 229 H4x Atz e7g AN
°of A IS v AL BAF 4 990,
2. dENE U ZyAHE

Xanthophyllomyces dendrohous?] Fo3o] @& ¢z)$e ul
AE7 FY2EE FHL Table 49 2. 28 zoulm 3
R ZIRL 74 AL $A $F02 $959 Hol7h ept
A ST 2AY AL g7 vg APF 1, 2 BS $o)g
o Aol7k Ehton 20.6~23.8% Witk £8 Zojxeg s
A% T vls] M2l 1, 2 BF $9H9l 3]} Yeho
5 13.5~15.8% ¥ A7 By

3. AUt SAUAAL L BsZHA

Tkl

Xanthophyllomyces dendrohous Fojo] @2 $2 BAz 4,
WAL ZHE Table 591 YEBAT. pHE Q2794 Ha7 1,
2 B0 %& FEOAXNT F259 Hol: g9, Hgoae
AT 1, 27F iz 59420 spo)7} vk, SEEAAA
= AT 1, 290 Hlsle] gz} foHoz we szo YER
o8, AT 13} M T 28 $A 22 Ui, Jtdzae

Table 3. Effects of dietary Xanthophyllomyces dendrohous on growth performance

Items Control Treatment 1 Treatment 2
Survival ratio (%) 100 100 100
Body weights (g)

Initial (1 day) 52.045.1° 52945 3° 53.0+5.4°
15 days 715+64% 722470° 701+65°
29 days 2,015£153° 2,066+162° 2,040£215®
final body (39 days) 3,016+45° 3,05193% 3,123£105
Average weight gain (g) 2,963:+43" 2,999+82° 3,070+96
Average daily gain (g/day) 75.9° 76.8% 78.7°
Total feed intake (kg) 5,740£92° 5,638+105° 5,8334122°
Feed conversion (feed/gain) 1.94° 1.88° 1.90°

** Values with different superscripts in the same row differ significantly (p <0.05).
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Table 4. Effect of dietary Xanthophyllomyces dendrohous on nutrients composition of ducks.

Control Treatment 1 Treatment 2
Moisture 77.66+0.20 77.65+2.18 77.93+0.34
Nutrients Crude protein 19.21+0.63 19.52+1.28 19.40+0.58
composition (%) Crude fat 2.19+0.32° 1.74+0.48° 1.67+0.41°
Crude ash 0.95+0.14 1.09+0.17 0.98+0.06

91.45+11.07° 77.05+8.76" 79.19+10.25

Cholestrol (mg/100g)

*5¢ Values with different superscripts in the same row differ significantly (p <0.05).

FHe Aol7h gtk 1 9 AdHME dizTe AT 1,
2004 -9 Zol7k Aem, HT 271 AT 1 B} £9
Hog e 2o AGES Yehjo] 28§ dwrt ¢4 4
S Bt Hge dude] Wy 9 o] A9 ¥st Fo
et gefdta sEE (Wush Smith, 1987), £ dATolAe
Xanthophyllomyces dendrohous®] 317} §F0| 9381 F&
H$ 22ay] S TFsetA e HAFth

$3&9 e HEE Yehlle Ly 4%, dxz74 A
2T 1, 2004 FYHQ Zol7t ANeH, AT 2& AT+ 1 B
g foFez Edth AATE Yepe a @olxe AT 27}
xR fF9des 2 FES YL RS Yepie
b M E FF Aolzt fteh

Z §A4Q vloloZEN FHy Al FFAME 7 AT
g FARE FEoIT

4. Xanthophyllomyces dendrohous &017} 22|52
MEMo| olxlE S

Xanthophyllomyces dendrohous &°1°] W& 22§ At

= (TBA), ¥ PIAESF, HEHA7IHE4(VBN) 245 Table
6ol e 225 tERH AEs SA3 A, A%
3YoAE AT 1o] dETHETY FoFo2 Fe FFEE YEY
I AF 74 E AT 1, 27 2FETD FYFHeE e £
T YElth 28 Y879 & nAESE 4% A9, A
B Aol RS vAE v FTRILY ATt 9
A2l zole gt 225 dERH9] VBN §4 23, A% A
7ol A#ESE VBN FA7F S7HtA oy £ Aole §iA
ok ol AdelA ¥ A7 F HYTEY TBA, F "4
E 4, VBN $A71 A7 wet gi $7khe 2% B
ou, BT 7HMe] S0tk Demeyer 5 (1979) 1719
A Foll A AR g o8 slEs wale ngEg
giAtel] ot AtstA Wizt HuA sldd sgtE, 938, AE,
gsls Y FAEE EaEo] ot o JdFS A Hu
A7 717ke] A wet TBA ghel S7istdn Basiith o
Aol dizTEch AT 1, 27} A7z F71E4E TBA
FA7F frYioz YolAs A0Z Ho} Xanthophyllo- myces
dendrohous® &7} Agatsle] A gt 48 Aoz Yel
Wk

Table 5. Effect of dietary Xanthophyllomyces dendrohous on meat quality of ducks

Control Treatment 1 Treatment 2
pH 6.83£0.09 6.74+0.24 6.75+0.13
Water holding capacity (%) 55.23+6.21° 63.18+5.26° 63.41+5.82°
qtﬁ?:y Drip loss (%) 4.60+0.84° 3.0741.42° 23940.79°
Cooking loss (%) 34.5742.39 33.4643.74 33.0143.44
Shear force (kg) 1.7440.45" 1.3120.44° 1.07+0.29°
Meat L* (lightness) 43.43&8.52:) 47.16:1:4.88: 49,4943 66°
a* (redness) 15.13+1.72 16.21£1.71° 16.56£1.35°
color b* (yellowness) 8.87+1.82 8.94+1.69 8.80+1.81
Myoglobin (mg/100g) 9.28+0.96 10.47+1.86 10.321.04
Collagen (mg/100g) 11.2140.14 11.25£0.07 11.2040.12
. Texture 2.88+0.61 3.00+0.54 2.96£0.66
Organoleptic Meat color 2.85+0.59 3.1240.48 3.030.41
examination
Meat quality 2.8240.43 3.0240.49 3.0140.45

¢ Values with different superscripts in the same row differ significantly (p <0.05)
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Table 6. Effect of dietary Xanthophyllomyces dendrohous on Storage test of ducks

Items Storage (DAY) Control Treatment 1 Treatment 2
TBA 0 0.14+0.03 0.100.02 0.09+0.03
(mg malonaldehyde/ 3 0.180.02° 0.1240.04° 0.1420.03®
1,000g) 7 0.27+0.07* 0.16£0.04° 0.13+0.04°
] 0 3.58+0.43 3.78+0.51 3.7240.27
FuAES
3 4.23+0.40 4.23+0.22 4.16+0.44
(Log cfu/g)
7 5.27+0.31 5.14+0.33 5.34+0.25
0 7.70£0.99 7.49+0.56 7.65+0.98
VBN 3 13.3142.70 12.90+3.14 12.2942.16
(Y%/mg)
7 21.71%1.70 20.48+1.41 20.31+1.61

** Values with different superscripts in the same row differ significantly (p <0.05).

Table 7. Effect of dietary Xanthophyllomyces dendrohous on fatty acid of ducks

Items Control Treatment 1 Treatment 2
(0=15) (0=15) (x=15)

C10:0 0.39+0.13 0.30+0.02 0.25+0.04

C12:0 0.57+0.19 0.4120.03 0.3420.04

Cl14:0 0.34+0.07 0.3320.05 0.30:£0.03

Cl4:1 0.02+0.00 0.03+0.01 0.03+0.00

C15:0 0.77+0.39 0.76+0.63 0.74+0.24

Cl5:1 2.18+0.20 1.91+0.37 1.85+0.22
C16:0 23.15+0.82° 20.42+0.64° 20.64+0.32°

Cl6:1 1.41+0.29 037+0.17 0.30:£0.04

C17:0 0.20+0.03 0.1820.11 0.19+0.07

C17:1 1.09+0.09 1.130.19 1.03+0.15

C18:0 7.5240.62° 6.95+1.42% 6.730.72°

C18:1 44.26+1.02° 48.42+2.25* 47.24+1.14°

C18:2 12.16+0.98" 14.16+1.17° 13.92+0.42°

C18:3 1.37+0.05 1.44+0.12 1.43+0.04

C20:0 0.03+0.01 0.04+£0.02 0.0320.01

C20:1 0.99+0.03 1.06+0.04 1.07+0.02

C20:2 0.23+0.04 0.29+0.05 0.3240.02

- C20:3 1.47+0.07 1.54+0.07 1.60+0.09
C22:0 0.02+0.01 0.05+0.01 0.04+0.01

C22:1 0.27+0.08 0.36:0.08 0.35+0.05

C22:3 0.38+0.07 0.37+0.06 0.50+0.15

C24:1 1.04+0.36 1.37+0.27 1.60£0.20

Saturated Fatty Acid (SFA) 32.99+1.42 29.4443 49 29.26+1.26
Single Unsaturated Fatty Acid (SUFA) 51.26+2.18 54.65+7.24 53.47+1.50
Multiple Unsaturated Fatty Acid (MUFA) 15.61+1.41 17.8043.28 17.7741.09
Total Unsaturated Fatty Acid (USFA) 66.87+1.54 72.45+4.21 71.24+1.42
SUFA/SFA 1.55+0.08 1.86+0.19 1.830.08

MUFA/SFA 0.47+0.02 0.60+0.02 0.61+0.03

** Values with different superscripts in the same row differ significantly (p<0.05).
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5. Xanthophyllomyces dendrohous =017} 22|]2
X ghrb =Mol oxX[= HE

T,
5y

T
5
BN

Xanthophyllomyces dendrohous< 813 Q2%
A& Table 791 Yebdth 22§ AW B4 & 23|49
T8 AAEE C16:0 (palmitic acid)@ C18:0 (stearic acid)2I A
& FAegh Cl6:02 ti277F A2 1, 2 Boh 9oz
Eter C18:02 W77k AT 2 B fojdez g9tk 2
o zepAate]l gFAME AL FEY Al AEHNeH,
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