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8 oF: EQo] =2 98080 B ARSAMAshort chain fatty acid, SCFA), @ mzupol
2 Aabge] et HlErel 800 ppm F-FAtmO] FofAl7] B Aol ZARHATE 28] (Cherry valley,
Anas platyrhynchos) 240 wtelg 442 38HE(EHE o 200k o2 ehdQloiz] ¢ & 424 7F AR
sttt 47le] AEs CHER] F47F 29 iz, TIGHER] 800 ppm Ats FAIGH Foid), T2
(#lEFSl 800 ppm AbE @A 05:00-10:00, 3% 17:00-20:00 AgHFold), T3(HEF! 800 ppm At
17:00-10:00 oFF ARFF iR okt 4297 AF2 T2, T1, T3 &A= HER] Alm FolA]7]
A7t 24 kol Hls|A 17}6} Ao T1, T3 Atelo] foat= ginh Atm8-&2 HERlS
FHotA] g2 Atme] FARE g9 29 tixto] HERRI AlRS] FoAZ] Ao HSiA Etout
T1, T2, T3 Atolo] o2k §lSITh. PLT MPVE Alejgt A4 9 4ol mautele Hgkel 9t
FARE St A7l wEbA] BAIARD folabrt A= EH K'E ALJgh Na', CI'2 H[E]
°‘°*h‘aa~ oA, 052 FEste] Fofs|E T2/t o2 F fe] AHajel s felskAl =t @
X TpAe 27} o2 5 7He] Aol HshA ¢ HWOE E2 A%S BHAth F SCFA, z4h n=
o4k T27F o2 & 7fe] Aol HlaiA =2 FAFE Hlou oot HPEHE HE|E2AE, o]4HH
2% |24k, o]k |24k Adnbq o g wgith 01*0*-4 At Z9o kEd Q]oflA] Hgkel 800
ppme Aok AF=e] @7 05:00-10:00, &% 17:00-20:00 Foi7t #lerle] oFejsts] 7)zhg F3t
AYede MAE 4 &S vehdoh
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Abstract : The effects of different feeding times, using a diet containing 800 ppm betaine, on
production, blood profile, and the short—chain fatty acid (SCFA), was investigated using 240
Cherry Valley (Anas platyrhynchos) meat ducks exposed to a scorching heat wave. The animals
were randomly assigned to four groups, each of which was replicated three times with twenty
ducks per replicate. The experimental period was 42 days for each group. Four groups were
assigned into C (heat wave control group without betaine), T1 (ad libitum group fed a diet
containing 800 ppm betaine), T2 (diet—restricted group fed twice daily between 05:00-10:00 and
17:00-20:00, using a diet containing 800 ppm betaine), and T3 (night-restricted group, fed from
17:00-10:00, with a diet containing 800 ppm betaine). At 42 days, body weight increased in order
of T2, T1, T3 compared to the heat wave control group although. However, these differences were
not found between the groups of Tl and T3. The heat wave control group, provided an ad
libitum diet without betaine (C), showed an elevated feed conversion ratio compared to the groups
fed a diet containing betaine. However, these differences were not found between the groups of T1,
T2 and T3. RBC and platelet profiles except for PLT and MPV showed statistically significant
differences between study groups fed a diet containing betaine. T2 presented significantly higher
blood electrolytes Na* and CI” than the other groups. T2 also showed a blood gas level that
was generally higher than the other groups. Total SCFA, acetic acid and propionic acid
concentration has been the increasing trend in T2, but butyric acid, isobutyric acid and valeric
acid concentration has been the decreasing trend in T2 compared to the other groups. It is
concluded that the feeding-—restricted group, fed two times daily between 05:00-10:00 and
17:00-20:00, with a diet containing 800 ppm betaine may improve growth performance in meat
ducks exposed to a scorching heat wave.

Keywords * duck, heat wave, betaine diet, feeding time, short chain fatty acid, blood parameter.
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cell counter, Forcyte, Oxford Science, USA)E
0]835}oy  RBC(total red blood cell counts),
HCT(hematocrit), ~HGB(hemoglobin), =~ MCV
(mean corpuscular  volume), MCHC(mean
corpuscular hemoglobin concentration), RDW
(red cell distribution width), PLT(platelet
count), PCT(plateletcrit), MPV(mean platelet
volume)S =45t , dd A& (VetScan
i—=STAT 1 Handheld Analyzer, Abaxis, USA)¥}
ol JEA(RAPIDChem 744/754 Blood Gas
Analyzers, Simens, USA)E A5ttt
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7H dAHEGSIEY. GCE EZol23bdE7]<t
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2 FH™ glass column (180 cmX4mm,
Supelco, Inc., Belleponte, PA)7} HZtE3low
Zrg e QubytARA I4%E N, (1.8 mL/min)9}
A 100-150Cof|A 245t flow rate= 33

B LR

mL/min®] A TH18].
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2 Z|ZE(hematological index, HDo 3t H|erQ]
800 ppm FFARRS FoAr] FHRT=
Table 13t Zth 2dd3 9 Jamo] m=zntyd
7l PLT, MPVE A|€Jet 7|6} M52 H[E
A AF=RE Fosks A7l mEbA FAE &
a7t A= HE A& (hematocrit,
HCD+ C& ®Hwd uj TI, T3, T27
12.13-17.08% +oJstAl =% o T2, T3 At
o] ztol= gI9ith RBCE T1oA 71g} Aztet
Hwed o) 3.00% FstA =0t sl=a=27
(hemoglobin, HGB)2 C¢} Hlwg wf TI, T2
28.53%, T3 18.65% F2I5HA =%koy T1, T2
Aolel gelie AHEA gl HE 49T
€& (mean cell volume, MCV)L C¢} Hw T wj
T3 5.81%, T1 5.27%, T2 3.89% G251 =<k
o} T1, T3 Afole] Aol gigich. A@T 2]
E 3 (red blood cell distribution width, RDW)+
Cet vlwd wf T2, Tlo] Z¥zt 17.08, 1.01% =
fou T3E= 10.36% FosHA dEsith d4n
(platelet, PLT)2 C¢} vlwd wj T3, T27F &4z}

HERl ARz 0] FoIA7IE £ eEE 229 B2 AeAA, €9 zend 9 P niFe a3 5

5.08, 2.92% §osHA =koy T1, T2, T3 At
o] & T1, C Ae]e] Ztol= §loict. 4w 854
A (plateletcrit, PCT)+= C} vlwd o T1, T27}
Z+7y 793, 1.60% =koLt T2, C Atelo] 19
2H= QAR gk T3E= 3.98% {954 @
ot Wyt 4% 8% (mean platelet volume,
MPV)Z 7t A2 Atole] {oxprt 1A EZA]|
ottt 2 AFolA EF i) Adet @
A3 Z2apo] HER] Atro] FoAIZ[E A
ol HlshA folskA Bd H2 1 AEF
2o kZH BadgdA HIF HAasiots B
a1t AARITH23]. At EYQ AEH A kE
= ogofA #HEerel 800 ppm FHdhE Atm2
FAAZE %, 72 FEst ARMFAEHN
ZAsFH JFhA BEHFFoz gk FH
od 218 HAAE APolge=s £Y AEHA
g AFAATE ALE YT £F AE
g o] =&2H oo HCT Zate HET &
A, AP A ZA B J@T xet 37
AAaR24] 4 AEFHAY LEHE BU E A

Table 1. Blood biochemical parameters of meat duck according to feeding times and betaine diet

under scorching heat wave

Groupsl)

C T1 T2 T3
RBC?
HCT (%) 33.47+0.55¢ 39.43+0.62° 37.53+0.41° 37.90+0.43"
RBC (M/uL) 2.67+0.13° 2.75+0.12° 2.66+0.06° 2.66+0.07°
Hb (g/dL) 14.37+0.22° 18.40+0.07 18.47+0.16 17.05+0.16°
MCV (fL) 136.00+2.62° 143.17+1.22° 141.30+0.78" 143.90+0.82°
RDW (%) 46.33+0.35° 46.80+0.27° 49.23+0.77 41.53+0.36°
Platelets
PLT (K/uL) 7.8740.12° 7.90+0.32% 8.10+0.16° 8.27+0.22°
PCT (%) 42.00+0.33" 45.33+0.36° 42.67+0.16° 40.33+0.36°
MPV (fL) 0.07£0.002 0.07+0.001 0.07+0.001 0.06+0.005

DC: heat wave control group without betaine, T1: ad libirum group fed a diet containing 800
ppm betaine, T2: diet—restricted group fed twice daily between 05:00-10:00 and 17:00-20:00,

using a diet containing 800 ppm betaine, T3:

night—restricted group, fed from 17:00-10:00,

with a diet containing 800 ppm betaine. ?RBC: Total red blood cell counts, HCT: Hematocrit,
HGB: Hemoglobin, MCV: Mean corpuscular volume, MCHC: Mean corpuscular hemoglobin
concentration, RDW: Red cell distribution width, PLT: Platelet count, PCT: Plateletcrit, MPV:
Mean platelet volume. Mean values+SE(n=6).*<(p<0.05).
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Table 2. Blood electrolytes of meat duck according to feeding times and betaine diet under

scorching heat wave (mmol/L)
Groups”
C T2 T3
Sodium (Na+) 131.77+0.41° 138.50+0.37 148.03+0.42° 137.20+0.33"
Potassium (K+) 2.4740.38° 3.39+0.43* 3.98+0.31° 3.80+0.41°

Chloride (Cl-) 104.73+£0.22¢

106.27+0.51°

107.73£0.27° 106.07+0.42°

UThe same as Table 1. Mean values+SE(n=6). “><(p<0.05).
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Table 3. Blood gas of meat duck according to feeding times and betaine diet under scorching

heat wave
Groups”
C T1 T2 T3
PCO2 (mmHg) 29.90+0.34¢ 38.77+0.41° 36.30+0.24 37.80+0.34°
PO2 (mmHg) 53.33+0.24° 62.02+0.14° 62.05+0.11° 59.34+0.24°
BEecf (mmol/L) -7.05+0.17¢ -5.16+0.17° -4.33+0.04° -5.33+0.15°
HCO3 (mmol/L) 17.53+0.41° 20.97+0.11° 21.15+0.04° 19.50+0.02°
TCO2 (mmol/L) 16.67+0.11° 21.67+0.10° 22.33+0.11° 22.67+0.14°

UThe same as Table 1. Mean values+SE(n=6). **<(p<0.05).

14 70

12 60
Sodium (Na*) Potassium (K*)
10
20
I )
0 0
C T iv] T3

35

Chloride (CI)
25
2
15
1
0.5
0
C Tl T2 T3

Fig. 1. Changes in blood electrolytes of meat duck according to feeding times
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and betaine diet under scorching heat wave
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16.29, 11.27% §-oJ5HA] =%kot T1, T2 A9
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T1, T3 &A2 Z}Z} 38.58, 26.80, 24.40% 79
SHAl Eteu T1, T3 Arele] ol glloh
HCOz;= CeF Hud uj T2, T1, T3 &A= Zt
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Table 4. Cecal short chain fatty acids (SCFA) of meat duck according to feeding times and

betaine diet under scorching heat wave

(u#mol/g of cecum content)

SCFA Groups
C T1 T2 T3

Acetic acid 88.59+3.17° 150.8+4.38° 171.5+£2.34° 160.6+4.27°
Propionic acid 58.05+1.14° 85.41+1.92° 90.71+2.25 87.05+2.77
Butyric acid 25.13+£0.35° 17.05+0.18° 4.85+0.17¢ 6.98+0.17°
Isobutyric acid 13.45+0.14° 5.07+0.33" 4.27+0.32° 4.07+0.17°
Valeric acid 9.67+0.12° 6.87+0.25° 3.17+0.22¢ 3.61+0.15¢
Isovaleric acid 4.15+0.12° 2.84+0.27° 2.90+0.17° 3.17+0.28°
Total SCFA 199.0+3.12¢ 268.0+£2.28 277.4+3.01° 265.5+3.17°

UThe same as Table 1. Mean valuesSE(n=6). *><4(p<0.05).
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Fig. 2. Changes in cecal short chain fatty acids (SCFA) of meat duck according
to feeding times and betaine diet under scorching heat wave
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