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Effect of dietary betaine on short chain fatty acid and blood
profile in meat duck exposed to extreme heat stress
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Abstract : This study investigated the pharmacodynamics of betaine on the blood profile and
short chain fatty acid levels in meat ducks exposed to heat wave. 400 heads of Cherry valley
(Anasplatyrhynchos) meat ducks were completely randomized to 5 treatments (4 repetitions each),
and were raised for 42 days. They were grouped into T1 (heat wave control group without
betaine), T2 (betaine 400 ppm), T3 (betaine 800 ppm), T4 (betaine 1200 ppm), and T5 (normal
control group without betaine). Compared to T1, the betaine addition groups showed higher body
weight gain at shipment, with T3 showing the highest significant difference. For hematological
indictors measured (red blood cells and platelets), the betaine addition groups showed significantly
higher values than the heat wave control group. The pH of the former was lower but their
electrolytes (K*, P*, and Cl") were significantly higher compared to the latter. For blood gas
concentration, the former showed a significantly higher value than the latter. For the total short
chain fatty acids, acetic acid, and propionic acid, the betaine addition groups and group fed
broiler—high temperature diet showed higher values than the heat wave control group. On the other
hand, the former showed significantly lower values in butyric acid, isobutyric acid, valeric acid, and
isovaleric acid than the latter group. These results suggest that betaine has the pharmacodynamics
that mediate heat stress, via the maintenance and control of the blood profile, osmotic pressure,
gas concentration, and short chain fatty acid, of meat ducks under heat wave.
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Hwsh of wepel Hrprel a2AR Aol
747k 25.07, 26.24% w%out T A 7t
A2 7+ 5927 1A=k RBCE T1d} H]
Wk o HERel {rbet ueAbm AFto] H]
2514 23.47% =9ko T1, T3, T6 Atole] &
ozt e AQstd ZF AT 7F fojat
E uehA gtk slR2 24l (hemoglobin,
HGB)-> Tl Bt of wetel Hrptet 12
Atm Aol Z¥zE 17.70, 12.79%52J5H =
grout HeRel H7lE, 1Atz A2, Rl
FA47F dat izt Atole] Roat= JIAEA
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MCV)& T3 Blwd o T27} 1.028) &9tont

Table 1. Effect of different treatments on hematological level of meat duck fed betaine diet under

heat stress

Groups
T1 T2 T4 TS T6

RBC

RBC (M/uL)  2.1240.04>  2.774£0.20°  2.43+0.03*  2.57+£0.20° 2.71+£0.20°  2.47+0.03"
HCT (%) 29.88+0.33° 39.88+0.12° 36.53+0.27° 3531£0.15¢ 33.48+0.20° 40.51+0.18°
HGB (g/dL) 14.86+0.15" 18.06+0.64* 16.56+0.30° 16.92+0.08" 17.04+0.48" 17.42+0.18"
MCV (fL) 142.840.25° 145.140.01° 140.3+0.61° 140.1+0.33° 139.3£0.90¢ 139.9+0.17°
MCHC(g/dL) 45.26+0.17¢ 48.25+0.45° 48.19+0.40° 49.59+0.5° 48.04+0.16° 50.26+0.25°
RDW (%) 6.33+£0.28°  7.48+0.34* 7.35+0.15®  7.03+£0.05°  7.50+0.10°  7.17£0.13®
Platelets

PLT (K/uL)  30.48+0.28° 47.67+£0.29° 36.69+0.15% 40.06+0.05 34.46+0.37° 44.13+0.13
PCT (%) 0.06+0.01% 0.07+£0.001* 0.04+0.005° 0.06+0.001* 0.07+0.02*  0.05+0.005*
MPV (fL) 15.38+0.38" 16.42+0.22° 16.74+£0.20° 16.48+0.31° 16.66+0.28" 16.39+0.31°

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+SD. **<4¢{(5<0.05).
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Table 2. Effect of different treatments on blood electrolytes level of meat duck fed betaine diet

under heat stress (mmmol/L)
Groups
T1 T2 T3 T4 T5 T6
pH 7.43+£0.03*  7.36£0.04° 7.35£0.02° 7.38+0.03° 7.39+0.03° 7.35+0.05"
Sodium (Na+) 135.740.21° 140.4+0.10° 141.1+0.17° 140.4+0.21° 141.2+0.66*° 141.1£0.17°
Potassium (K+) 2.82+0.23° 3.07+0.001° 3.12+0.13* 3.12+0.13* 3.62+0.18° 3.33£0.15°

Chloride (Cl-)

103.740.15¢ 106.2+0.47" 104.6+0.22¢ 107.5+1.72° 105.4+0.93°¢ 109.8+0.15

Mean values+SD. ><4¢(p<0.05).

- 398 -



o
olot
i
ofN
ol
ol
fu)
1Z
o
ox,

Rl Hrbrel n2Ats Aol Z4ZF 9.62,
2210% Sol5tA =9ktow T57F 78 =91
T1, T2 Ate]l ¥ T2, T3, T4, T6 Ato]o] EA A
o= Qlgih Cle Tix Hjwd of wH el
A7 et 248 ARFo]l Z4 3.53, 1.61%
oISl Eotom T47F 7P =3 T37F 71
worom T4, T2 Ate], T2, TS Ate], T3, TS At
o|, T1, T3 Atole] BAA {Fxt= Ut &
23, 24 AEHA SloA QoA HERIS
FosFH @4 AL G FAEL
2N AEGS 4ot € AEHA HPRIE
Zt= 71082 & 4 Qlt}. Teeters et al. (1985)2
SAlo| 12 AEHAE JFE & ke Ao
ANE Fogt 2, Ao pHE FAGHES o
IR2AEHAE Ho} pantings St & SA
o] 7% oAl Frtst e et @idol

= 37 kA gttt Biste) 2 34
et FeE Zo] QHTH31). HERlS R HFE
Froll oeiA AFEo] thAlM|Zet ATA| o
SR AT HIA 2 =4S A5 5
= Ege = AREE2 Ax 949 4%
oA ©fe FstcH19, 32]. WA 71 oA
AHEEE oyx]e 30~60%+=  sodium-—
potassium ATP pump®} #Ho] glom AE U
o & #3E 44 Z HEQl &2 ARY =
Aol BA A Fagh dZ FH19]. sodium-
potassium ATP pump@} Hlwste] H|ERQIC] o%h
AT Al o] HlEelRlo] FAst=t] oA
A57F gopr] fie] E2 AR R AEFTAS
X% & QITH19]. 29 AEHAE T2 gyt

2zl TIelH vehd Aste bgw WEz

LB aag

oA d AEHAC AEA df Na, K, Cl
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Table 3. Blood gas of duck with betaine diet under heat stress

Groups
T1 T2 T3 T4 T5 T6
PCO, (mmHg) 21.90+0.14° 44254055  43.85+0.35%  43.10+0.10°  41.70+0.40°  46.25+0.45°
PO; (mmHg) 37.50£0.50°  77.00+0.10°  68.50+0.50°  69.50+0.50°  56.50+1.50¢  89.50+0.50°
BEecf (mmol/L)  -12.50+051° -85040.50° -350+0.50°  -3.50+0.50° -3.77+022° -6.50+0.50"
HCO; (mmol/L)  1530£0.10° 23254025  23.00£0.30"  22.9540.05°  21.50£0.50°  23.05+0.05°
TCO, (mmol/L)  1450£0.50° 23.50+0.50°  22.90+0.10°  22.85+0.1®  2250+0.50°  23.50+0.50°

Mean values+SD. <4¢(p<0.05).

- 399 -



Vol. 32, No. 3 (2015)

Aol HERl FH7E 2 o] H]gA
FolstA =ttt PCO.2F PO= T1d HWE
o HeRQl HUber d2Atm AHEto] zbzt
50.51, 47.48 ¥ 51.30, 33.63% =oton HEgrel
A7V e 22Atm Ao HlsiAl w3ttt T2,
T3 Atol, T3, T4 Afole] fo]2k= G191t} BEect
£ Tiat Hwd o el Hrbret IAR
A alio] Z+2F 72.50, 69.84% =7 vrehgow
T3, T4 T5 Atole] fefzab= gl A2+ 7k
o T2 7P Jith HCO;9b TCO= Tl
e of wERQl Hrbrel IAR Aol
747} 34,19, 28.84 W 38.30, 35.56% =A YEr
Wrh HCOs= A+ 7™l T57F Wehow
TCO,= T2, T3, T4, T6 Aro]l & T3, T4, TS
Atole] fojate QIQlth B Ay Zof LEH
QoA HERD HrHe @ArtA s E Ao}
A FANA FozH d 2EH2A gstans
Zh= Aoz B 4 Qth. SAA E AEHA
7} d9Y pCOE PEth= BHuvf glow 4 A
Efa o HAEG d9Y pCO, HEo fA=
X771 H2RE FESEH ot g Wi
Al dhA"ez SFIAE AR5t COE
dA&Ho=2 AAS| wRe]| "4 o|cH12].

—

2
kel
3
ro
>~

ERY,
2o w2E 8020 P

A Be AEAMAHSCFAIS Table 49} 2
% SCFA, 24, mauleie vl #4717

R
o2 g
I 0
m g
o,
>4
<

A2 AR 9 g mraple] mAEs 8y 7

o M2AbE Aol HERl BV Y dix
woll HlsiAl Eqtout oj¢} Hitie: RE|EAL o
AREEA, 24t o] 24k folsHA
ottt & SCFAE T1¥ vlwdt o wekel 7t
o Atm AHEto] Z¥7Y 28.26, 22.25%
o5 &gtem T2, T3, T6 Ato] ¥ T2, T3,
T4 Atole] frolak= I AT 7hed Ts=
7H GA yEbth 4R Tid H|wd of o)
BRQl H7htel aAtm AElto]l 747 8291,
65.91% GolH %o T3 ATl Te9t
H|Z=5t9 a0 T3, T4, T5 Ato]l & T2, T5 Atol<]
Goat glolth, Z2ueske T17 Hwd o
HletQl H7pret 2Atm Aol 22t 32.66,
28.66% FolotAl ELo el Hrbter n
2AtE A2t Abold] frofate fllth HE=At
< Tixt vwd of HERl J7rel 1eAts
A@lol ZHz+ 80.70, 79.78% Rkom T2, T4,
T5, T6, T3 A2 fFofotA] wetot T3, TS,
T6 Atole] fojzt= glolth olARE =24k Tl
T v wE o wEeRl "ol 1Atkm AP
o] 7}7} 68.25, 68.70% -FolatA| oo T27t
7 =t T3, T4, TS, T6 Atole A= H|
Zotgich, He 24k Tix vlws of #jepel 3
Zhtel ARARR A 2|to] MISSHAl 67.21%
olsHA wetom T27F 7H &3t T6, T4, T3,
T5 &A= dopxlou T3, T4, T5 Aol ¥ T4,
T6 Atolo] fFojab= /e olad =4k Tl

ool w sl H7Her a2Ate AR

Table 4. Cecal short chain fatty acids (SCFA) of duck with betaine diet under heat stress

(#mol/g of cecum content)

SCFA Groups
T1 T2 T3 T4 T5 T6

Acetic acid 88.59+3.17¢  150.8+£4.38°  171.5+£7.34%  160.6%£527° 15454417 1747£527
Propionic acid 58.05+3.14" 854143920 90.71+425°  87.05£2.77  86.71£3.25°  89.73%£335°
Butyric acid 25134135 17054118  485+077%  698+037°  5.08+0.25  4.88+0.27¢
Isobutyric acid 13454034 5074033 4274025  407£0.17° 4214036 4.03+0.23
Valeric acid 9.67+0.12° 6874055 31740228 361+0.15¢ 3174023 411048
Isovaleric acid 41540320 284075 290£0.17* 3174018  22940.17¢  3.16+0.13°
Total SCFA 199.046.12°  268.0£6.28°  277.4£9.01®  2655+7.17°  255.9+7.18  280.6+791°

Mean values+SD. **<4(p<0.05).
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o] Z+Zt 31.56, 44.82% G2t w¥erom T4,
T6, T3, T2, T5 &A2 Yol ot T3, T4, T6
Ate] & T2, T3 Afole] foJat= Qlich 2 A
3}, wlekql A7) WA A felst & {4,
z2AT T2 o 24to] SU1e viHe fafieh HE
20 " 2Aate] HASH Mo FEo A ol
AR FAZEE 5 1Y%
Eds dotais yepd A
H35]. Z2g 2EH A0 =&H {AA %
nZueat 5o o AR&x|Hbito] dobHy A
Atgto] ZAstthe Hal[24]¢}

He A gRE frjake
2 EEE sty HYsEe HoAT 5+ 3l
= de B A9E AAsErH36-37].

%) o1 FstAl F7Forei
T AEF f&(mean cell volume, MCV)
S AL FAHET Z(total red blood cell
count, RBQ), 29 3-8 A 4] (hematocrit,
HCT), slm=Z2Hl(hemoglobin, HGB), W<t
AT FHM4A BT (Mean corpuscular
hemoglibin concentration, MCHC), X3+
37] BXE (red blood cell distribution width,
RDW), aTH(platelet, PLT), 4T |27
(plateletcrit, PCT), Bw F4&H 84 (mean
platelet volume, MPV)2 H]E}Ql H7lto] H
ERQl F47F =4 dixtol vlalA F-2JsHA

=S
3. @ Hs-(Na, K, CD2 HelQl FH47F =
A dixto] HERRl H7bol HlsiA F<lo

i

=

%c—’ﬂ PCOz, POQ, BEecf, HCOgQ]' TCOZT‘:—

wERel A7lRsE WER] R 2 fjze
of HlsiA FofstAl =SqkH

6. & SCFA, %4t Z=2n24ke Helel H7Ht

LB aag

£ A7t wekele] g
A7 BN B AT B el
44 522 GANFE S J1Ae Aas

of 9 ~EFA dstans Zeve & Hol

N

2 dAFes F=H%H 20143 opHATALY
(PJ010088) ¥ ZFdistw HAIdwY 20149x
712 A1 (Project No: 120140240) #¥e=z

SaElglon ol ZAp=gUt,
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