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ABSTRACT This study was conducted to investigate the effect of drinking ion water on the performance, egg quality, and
serum biochemical properties of laying hens in a high-temperature environment. A total of 180 laying hens with equal egg
production rates were randomly divided into three treatments with five replicates. Treatments were applied from 24 to 27
weeks of age and included the supply of ion water (IW), tap water (TW), and cold water (CW). The results showed that
the egg production rate, egg weight, and feed intake of hens were significantly (P<0.01) improved in the IW group compared
with those in the TW group but did not differ from those in the CW group. Egg quality parameters such as albumen height,
Haugh unit, and eggshell thickness were found to be higher in the IW than in the TW group (P<0.05); however, no significant
differences were observed in comparison with the CW group. Serum Ca and P concentrations tended to increase (P<0.10)
in the IW group, and serum high-density lipoprotein cholesterol and albumin levels were greater (P<0.05) in response to IW
than those to TW. This study provides evidence that the supply of IW can relieve the high-temperature stress during the

summer. In particular, because the improved effects of the IW were confirmed to be similar to those of CW, it shows potential

as a method to manage the drinking water of hens in the summer season along with the supply of CW.
(Key words: performance, egg quality, heat stress, ion water, laying hens)
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Table 1. Effects
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of ion drinking water on performance of laying hens under high temperature conditions

Treatments Egg production (%) Egg weight (g) Feed intake (g) Daily egg mass (g) Feed conversion

™ 88.43° 61.38 101.31° 54.29° 1.87

CwW 93.71* 63.96" 111.47° 59.93* 1.85

W 92.30" 63.95" 108.80° 59.03* 1.84

SEM 0.70 0.36 1.39 0.7 0.02

P-value <0.01 <0.01 <0.01 <0.01 0.86

*» Value with the different letters in the column are significantly different at 5% level.
TW, tap water; CW, cold water; IW, ion water.
ATHP<0.01). AR BT 19 PVFE o] &5 Fopol 2, Hhlizo|, BRE, HZUYE W T
A #E= ATl vla) @A Aol »M— FeTe nesd Ald olef 2ER L U 35
FAI ZAHATHP<001). ABLTES EFAA S, ARke] Whilize], SR, WIE L TS BA
FEE, WF L o] &5 G4l mE FAH Aol QA @ Ashe Table 29] SehglE), Wpolsh 59l o
g olesel WhE G549 AzTolN SRR Hal & &4E F5@ AYFA FER 5T M FolHo
Aoz ANDS BB B ) ARAN AA 2 I @5 FETelA vehd dakst skt
FEH TYE Sl PP ALE Ak AF TAAY  (p009) WAURE B IETAN feAKom s
@ AN S ol D] SRS ol Hn(Pe005), ol FATE Ak SRR Hla) F47
TE< oF7|dtHAhmad and Sarwar, 2006). &8 F4d O 2 WA JA T Fol g2 gllet Wil d A= o]
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B3 ATE 7] F$2R AHH Ao It g5 v A 3t FrolsiAl A= ATHP<0.05). ZAH-2 Aldte] ¢zt +
Ul o]&#d A9} FEEFE /M8 THRoe et al., 1990; Aol Boldte JUAE FE QA HERI D B 28] 2
Ahmad and Sarwar, 2006; Jo and Kwon, 2012). SA<|A] ©] Aol whe} &= th(Silversides and Scott, 2001). 12|\} &=
=] gE AlRAF ek A EE%E Ab=ste] T < AT AFE AEAY] A FoR T FF
2 S AT, el = A A A TEHAA AAE Sdal AHSH R, neiEY S e At
& I35 wkoneanu et al., 2012; Pack et al., 2018). & Ae 4l ZEETyd AARAAV At g daEd
AT A] o]t o] &2 Ak B E 3?144»— s o] yrolzxlti(Lara and Rostagno, 2013). ©] 24+ ?——l‘ﬂ =&
g+ A3t} v/‘}d Fror golEong of 54 A ol vls EA7F 2 2 ol AdHY] AvER
o] &5 #e &8 7}?,—3}3-;.:}. TETEY Zgol8de =Y F JtkRoe et al, 1990;

Table 2. Effects of ion drinking water on egg quality of laying hens under high temperature conditions

Treatments Albumen height (mm) Haugh unit Shell strength (kg/cm?) Shell thickness (mm)
™ 7.40° 84.89" 3.22° 0348
CwW 8.25° 89.86" 4.12° 0.362°
w 8.22° 89.86" 3,65 0.366"
SEM 0.14 0.81 0.10 0.004
P-value 0.02 0.01 <0.01 0.05

** Value with the different letters in the column are significantly different at 5% level.

TW, tap water; CW, cold water; IW, ion water.
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Table 3. Effects of ion drinking water on blood biochemical composition of laying hens under high temperature conditions

Calcium  Phosphorus AST Triglyceride Cholesterol HDL Protein Albumin  Interluken-2
Treatments cholesterol
(mg/dL) (mg/dL) IU/L) (g/dL) (mg/dL) (mg/dL) (g/dL) (g/dL) mRNA
™ 21.19 2.87° 155.66 0.30° 150.93° 11.28° 5.34° 2.08" 1.09
CW 25.43 4.69° 131.80 0.25° 125.97° 17.75° 7.16° 232 1.15
W 25.13 4.00° 151.20 0.28* 136.07* 21.16° 6.45® 2.34° 1.25
SEM 0.98 0.29 5.45 0.08 4.67 1.32 0.32 0.05 0.06
P-value 0.09 0.02 0.10 0.02 0.05 <0.01 0.05 0.05 0.62

** Value with the different letters in the column are significantly different at 5% level.

TW, tap water; CW, cold water; IW, ion water.
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