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(Effect of Bamboo Vinegar Supplementation on Production Performance of Laying Hens)
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Idlsdndudnfinsughafiddy aunsaasreeldlifununsnsldedisdeidemasaiietluuszne
InglvlnduiidonvesfuilnauardaduiiFesnsvomanlusziugaiesanlyliannsavuulssuaiis
selalifuuszvviludsemald @ninsnuadnian 9, 2563) lugamnssunsndndaidniinisuanlalyd
Wisnnununsnsiidedald wulgnlseiiinanuuaiidelugld@@ivanduilnienmsindeldie
doldlidengunniuy Fadimaesuayulnsifiesnyuaziiefiuninaioivisluemsediunsuats Tuns
AU En dnildeuituzessaies ashliiAnmsimuveuuadiSeresnnelusiainie idesann
Aufnaidiuiuisitunsmnuasndorese1ng (Rattanawut et al,, 2021) Fs¥IFNIUTUU TS
doflpeimaasuauulng Wy sludutunsgiion (Boonkuso et al,, 2022) lugnsemnsuazéailanyulngdn
yilsegaiivihala uazfudnmadonuilsiinunsnsaunsondnldiosluriesduildaniswalsils Wy
wawaoslFanniswnd il wasdmutnsaiinuluthduniulsl faeusuusssansnmaldlude Hnuay
Pwduaiugunmuesdnilnlé (Rattanawut et al., 2021) Velmurugan et al. (2009) thauatuliifingg
Sun3dN Uszneusie nsnddn nsaviesin lusiledin fuea wmsuea wazWosueadlas Jansdunid
ma'wfiflumsﬂa;u aaﬂq‘m'§ a11150 2WeT wuaTiSe waghyald (Seunsad LATAMY, 2555) WUINNTA
Sun3diegluihduaiuldannsotisdnaiuninaiydvlnvesuaiiSeiiiusslon (Enterococcus way
Bifidobacterium) uaztedudsnsinuuaiiderelsn Wudesalmonella species figun wazAz, (2553)
WudwmﬂsﬁamﬁummLﬁ'fluﬂim’[,ummﬂﬁlsziﬁwasﬁwLﬁ'mamﬁmwLLasﬂmmwmﬁaﬂlﬂJ (Vinus et al., 2017)
fefu maaduthduafuliluomnsdisananudunsa-ddlumaiuomsuasisaunuuuadidelug 14l
ogfluaninannavesdld uasdsdinatnglunisgadulnauzeineg duntu udesrdlsAmmuidueuldidad
arundunsnguiesgludldidunanuenayiilidilduises (Xinet et al, 2021) Faduduuunnssie
YaqusrasdiiiofnwinavesnmsiafininduauliianliilaoUssavsnmnisuanlile

tduatuld (Bamboo vinegar) Falunanassldannsmna il (Phyllostachys pubescens)
flgamaiilunisiuszanas 300-400 ssrniwalded afuiinsenuiumnudussndusmludulotaunanedu
gaanan thduauliiduvennardinala Snduatu Sasuszneusineg annd 200 win duaTuldd
ansUsznoufiddayldunth Uszana 85% nsnduviad Usvana 3% uavansaunadeus snUszana 129% il
ANudunsa (pH) Useanad 3 mnuaeswngUseanu 1.012 - 1.024 uanssiuluausiiaveslsd (Akakabe
et al., 2006)
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Useansnannisuan (Production Performance)

Table 1. Effect of bamboo charcoal (BC), bamboo vinegar (BV) and their combination on performance of laying hens during

41-56 weeks of age.

Treatments
[tem SEM P-value
control T1 T2 T3 T4 T5 T6 T7 T8
Body weight change, g 14150 14220 12070 12490 12870  136.60 12620 13820 12490  2.56 0.363
Egg production, % 87.78 89.75 90.83 91.24 90.17 89.94 90.93  90.11  89.98  0.29 0.236
Egg weight, g 61.59 61.46 61.72 61.64 61.82 61.90 6190 6171 6196  0.05 0.514
Egg mass, g 54.07 55.16 56.06 56.25 55.75 55.67 5628 5561 5575  0.18 0.116
Feed intake, ¢/day 11094 11075 10991  109.93  110.27  109.46 10855 109.09 109.33  0.25 0.059
Feed conversion ratio 2.05° 2.00%° 1.92° 195 197 197" 193¢ 196 196  0.01 0.010

T1: 0.5% Bamboo charcoal T2: 1.0% Bamboo charcoal T3: 0.3% Bamboo vinegar T4: 0.6% Bamboo vinegar T5: 0.5% Bamboo charcoal
+ 0.3% Bamboo vinegar T6: 0.5%Bamboo charcoal + 0.6% Bamboo vinegar T7: 1.0% Bamboo charcoal + 0.3% Bamboo vinegar T8:
1.0% Bamboo charcoal + 0.6% Bamboo vinegar BC: bamboo charcoal BV: bamboo vinegar SEM: standard error of mean

Source: Rattanawut et al. (2021)



Table 2. Effects of bamboo charcoal (BC) powder, bamboo vinegar (BV), and their combination on

performance of laying hens during 36-51 weeks of age.

ltem Treatments SEM P-value
control T1 T2 T3
Body weight change (g) 174.23 182.12 160.83 178.28 13.32 0.952
Egg production (%) 89.65 90.69 91.55 90.26 0.38 0.375
Egg weight (g) 61.60 61.70 61.61 61.62 0.21 0.990
Egg mass (g/hen/day) 55.22 55.96 56.40 55.62 0.34 0.692
Damaged egg rate (%) 1.30° 1.27% 1.11° 1.21° 0.01 0.005
Feed intake (g/day) 110.77 109.46 108.98 109.69 0.56 0.726
Feed efficiency (g of egg mass/g of fee consumed)
0.498 0.511 0.517 0.506 0.003 0.321

25 Values with different superscripts in the same row are significantly different (P < 0.05)

T1: 0.8% Bamboo Charcoal T2: 0.4% Bamboo Vinegar T3: 0.8% Bamboo Charcoal + 0.4% Bamboo
Vinegar BC: bamboo charcoal BV: bamboo vinegar SEM: standard error of mean.

Source: Rattanawut et al. (2021)

9INNNSFIBUTBY Rattanawut et al. (2021) @suthduaiulsluemslaly Semsnnasaianun 8
gnslun 9IMITLESURIENUTITERU 0.5% (T1), DNSTATURIEUTITERU 1.0% (T2), o WnsasITduaTy
1§52 0.3% (T3), o1nsasutinduniulifisssu 0.6% (T4), nsiaSunseuTisEsu 0.5% e 1ndy
ATulsifiseay 0.3% (T5), wnsTiaSuradufisesu 0.5% way tduailiifiseiu0.6% (T6), o1WInasunNs
fufisedu 1.0% way thdunfulifisydu 0.3% (T7) uwag ownsTiasunsaufisedu 1.0% ey thduaiulsl
fisEu 0.6% (T8) Wui snsinisuaniasuemsiduiminle ATuileesuiduniuliisedu 0.3 uas
0.6% TudUn1¥d 41-56 (P<0.05) iilosannsndunsdluidunuliitasannisiasaivinvewuaiide e
Tﬁﬂ@iﬂwaﬁﬂﬁmﬁ@m%umiammﬁaﬁﬂﬂwﬁmlﬁziﬁsﬁu (Rattanawut et al,, 2021) upwuinnsasutnduaiuls
nliflilsidsnasio dwiinga nswndaly dwiinly waals wasUimamsiuld ldwnssannguaiueuegng
fiodfey (P>0.05) (Table 1) uAmuinn1smaaeswes Rattanawut et al. (2021) @duidunsuliiluotmsia
iflomsnnansvisun 3 gns b D WNSTESUNIENUTASEAU 0.8% (T1), ownsfiasunnduaiulifisesu
0.4% (T2) Way eMNSTLESURIEUTTEIU 0.8% nay thauaiuldifisefu0.4% (T3) wuin sastlademe
anandawasuhduaTulifiseiu 0.4% TudUnvid 36-51 (P<0.05) iilosarmiduaiulsviilaa pH luma
LﬁummﬁamamazLﬂ'umiﬁﬁmmaaLau"LsziﬂsJ'aammaﬁamﬁumi@m%mmaL%auLLazWaaWa%’aiué’ﬂé’
(Swiatkiewicz et al, 2010) winuinlaldsmase nsuanly diminle wnald Usunanisiuld wassnsinis
wanasuemsidutudn (P>0.05) (Table 2) Fen1snnassvas Wang et al. (2023) esutduasulily
pmslalidioInaassianun 3 GLER pnsTlas L dunTuliifisedu 0.1% (T1), o1vnsiasad
aTulsifisydu 0.5% (T2) way ewnsiasuinduaiulsifisedu 1.0% (T3) wuilidmade nswasuudas
dhviing Usinaunmsauld mswaale dhveinly wnaly wasuSunallalsl (P>0.05) (Table 3) agnslsfnumuin
msiasuduaiulslidwadeUssavsnmnnsuanlale



Table 3. Effect of bamboo vinegar on production performance of laying hens for 30 days.

Treatments P-value
[tem
Control T1 T2 T3 Treatments Linear Quadratic

Feed intake(g/hen/d) 103.00 + 1.31 101.75 + 0.54 103.04 + 0.76 103.63 + 1.51 0.686 0.538 0.428
Egg production (%) 88.26 + 0.90 89.13 + 2.30 88.55 + 2.58 89.13 + 1.09 0.824 0.499 0.684
Egg weight (¢) 57.86 = 0.33 58.02 = 1.05 56.96 + 2.02 57.40 + 0.33 0.709 0.456 0.845
Egg mass (¢/hen/d) 53.33 + 0.47 54.01 +1.82 5271 +1.02 5358 + 0.73 0.872 0.917 0.936
Egg/Feed (%) 1.78 + 0.01 1.78 + 0.02 1.80 + 0.01 1.80 + 0.00 0.315 0.166 0.750

T1: 0.1% Bamboo vinegar T2: 0.5% Bamboo vinegar T3: 1.0% Bamboo vinegar BV: bamboo vinegar
Source: Wang et al. (2023)

AnWlY (Egg Quality)

Rattanawut et al. (2021) eSuihduaiuliluemnslalifiomnmeassianun 8 an sl DINSTIESURIEUTRTESU 0.5% (T1),01M157as
FIEUTASERU 1.0% (T2), o1vnsiasuinduatulsifisesu 0.3% (T3), o1nsimasuinduniuliifisydu 0.6% (T4), o1nsieSunsauiiszdu 0.5%
way thdunTulsiiisysu 0.3% (T5), o1mnsiiasunsanuiisesu 0.5% nay iduaiuliitsesu 0.6% (T6), ormsTiasursduiisedu 1.0% ey thdy
aulsisesu 0.3% (T7) way oWnsEsupIEuisedv 1.0% nay thduniulsiissdu 0.6% (T8) wuinmumuiveatdenld uazanuudweaUden
19 Wndudiowasuddunsulslusesuit 0.6% TudUnvid 56 (P<0.05) iswnnsedunidvrafiuanumnvendiontuasanuudweslalngnisiiy
nsgaduuaadeslud &gy (Khan and Igbal, 2016 ) winuininduafuliflidmase dwinld dwidnudenls dminliuas enrugdlion
ATLULEALLAY wazAuanvedly ldunndnsnngumiuauegrsltudfey (P>0.05) (Table 4) donAnediun1sMAnedves Rattanawut et al. (2021)
@suiduasuliluamsinlifiorsveassiaun 3 405 loun 9 WNSTEsURSEUTisERY 0.8% (T1), D1nsfESunduATuTsEsU 0.4% (T2) LAy
DS URIETUTISTRU 0.8% may thduaiuldiisesu 0.4% (T3) wuinmnuudweaudonlifiuduiioasudiseiu 0.4% Tuduakd 51 (P<0.05)
wsinuithduauliflddssasie dminly dvdnidents anumuwesyuen anugslivn dndnlduas Alduns waganuanvedle Tudunnsii 51
(P>0.05) (Table 5) saannsmnasTad Wang et al. (2023) iadutduaiuliluasldlifiomnsmanosiomun 3 gas WWud ewnsfiasunidunty
1§ isedu 0.1% (T1), o1nsiasutduaiulifisedu 0.5% (T2) uay o1vnsiasutnduaiulifisysu 1.0% (T3) nuirrnuvuvesddenldanauile
@SS 0.1%, 0.5% way 1.0% wuininduaiuliianliflidmane taminly tisminliuns AMNAelIYY AzkuuAlinng LazAuanuedly
(P>0.05) (Table5)



Table 4. Effects of bamboo charcoal (BC), bamboo vinegar (BV) and their combination on egg quality traits of laying hens 56

weeks of age.

Treatments
[tem SEM P-value
Control T1 T2 T3 T4 T5 T6 T7 T8
Egg weight, g 62.62 62.40 63.16 62.38 62.72 63.18 62.36 62.36 63.46 0.20 0.985
Eggshell weigh 7.06 7.26 7.30 7.06 7.13 7.05 7.10 7.23 7.08 0.05 0.966
Yolk weight, g 15.02 14.44 15.54 15.02 15.53 15.29 15.21 15.09 15.10 0.11 0.524
Albumen weight, g 40.54 40.68 40.30 40.29 40.04 40.83 40.04 40.31 40.27 0.18 0.990
Eggshell strength, ke/cm? 3.84° 3.82° 4.40° 4.65° 4.65° 4.29%° 4.39° 4.26% 4.44° 0.06 0.007
Eggshell thickness, mm 0.362° 0.360° 0.364°  0.380™ 0386 0366  0.382"  0368"°  0.384° 0.002 0.001
Egg weight, g 62.62 62.40 63.16 62.38 62.72 63.18 62.36 62.36 63.46 0.20 0.985
Eggshell weigh 7.06 7.26 7.30 7.06 7.13 7.05 7.10 7.23 7.08 0.05 0.966

>4 Values with different superscripts in the same row are significantly different (p < 0.05)

T1: 0.5% Bamboo charcoal T2: 1.0% Bamboo charcoal T3: 0.3% Bamboo vinegar T4: 0.6% Bamboo vinegar T5: 0.5% Bamboo charcoal

+ 0.3% Bamboo vinegar T6: 0.5% Bamboo charcoal + 0.6% Bamboo vinegar T7: 1.0% Bamboo charcoal + 0.3% Bamboo vinegar T8:

1.0% Bamboo charcoal + 0.6% Bamboo vinegar BC: bamboo charcoal BV: bamboo vinegar SEM: standard error of mean

Source: Rattanawut et al. (2021)



Table 5. Effects of bamboo charcoal (BC) powder, bamboo vinegar (BV), and their combination on egg quality traits of laying hens at 51
weeks of age.

Treatments
ltem SEM P-value
Control T1 T2 T3
Egg weight (¢) 63.41 63.61 63.46 63.42 0.10 0.896
Eggshell weight (g) 6.27 6.94 6.76 6.80 0.05 0.050
Eggshell thickness (mm) 0.370 0.377 0.383 0.376 0.002 0.095
Eggshell strength (kg/cm2) 3.85° 4.10% 4.29° 4.12% 0.05 0.045
Albumen weight (g) 40.29 40.39 40.31 40.35 0.17 0.997
Yolk weight () 16.40 16.28 16.39 16.27 0.10 0.952
Yolk color score 8.23 8.18 8.34 8.29 0.06 0.828
Haugh unit 88.27 88.13 88.74 89.69 054 0.776

25 Values with different superscripts in the same row are significantly different (P < 0.05) T1: 0.8% Bamboo Charcoal T2: 0.4% Bamboo
Vinegar T3: 0.8% Bamboo Charcoal + 0.4% Bamboo VinegarBC: bamboo charcoal BV: bamboo vinegar SEM: standard error of mean.
Source: Rattanawut et al. (2021)



Table 6. Effect of bamboo vinegar (BV) on egg quality of laying hens for 30 days.

Treatments P-value
[tem Treatments
Control T1 T2 T3 Linear Quadratic
Egg weight (g) 57.79 £ 0.82 5873 +0.69  57.14+0.67  57.32+0.76 0.421 0.364 0.608
Yolk weight (g) 1456 + 025 1477 +024 1437 +0.21 14 .37+ 0.22 0.569 0.355 0.655
The relative yolk weight 0.25 + 0.01 0.25 + 0.00 0.25 + 0.00 0.25 + 0.00 0.996 0.807 0.978
Albumen height (mm) 7.64 + 0.29 7.30 + 0.22 7.20 + 0.33 7.52 £ 0.22 0.573 0.664 0.181
Yolk color score 1005+ 0.17  10.22+0.14  10.01 +0.17  9.80 + 0.19 0.352 0.205 0.194
Haugh unit 87.85+1.52 8575+ 137 8553 %134  87.32+ 1.32 0.568 0.773 0.165
Eggshell thickness (mm) 0.36 + 0.01°  0.32+0.01° 032+001°  031+0.01° < 0.001 < 0.001 0.008

Different lowercase letters indicate statistically significant differences (p<0.05)
T1: 0.1% Bamboo vinegar T2: 0.5% Bamboo vinegar T3: 1.0% Bamboo vinegar
Source: Wang et al. (2023)
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