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Effect of Water pH from Dried Terminalia catappa Leaves on Increasing Male Ratio

and Growth Performance of Halfmoon Fancy Betta Fish (Betta splendens)

ANAN1 52ATU' UIRT LAIULIGNE " WAzAARs LFaunT’
Sooksakaow Rodpan’, Nongnuch Laohavisuti"” and Uscharee Ruangdej’

UnARta

NaTeIANLINNTA-ANY (pH) mﬂﬁmﬂuumwuﬁq (T. catappa leaves, TCL) sanisuaniugaglauay
dn31sanvanaultain uazdnsndonnay miLﬁuTmiuQﬂﬂ'mﬁmamﬁuﬁ:mqwa%uwfﬂ?ﬁﬂ WUdn pH antud
TCL#10, 25,5, 7.5 uax 10 n3u/ans fien pH 1At 7.90, 6.67, 6.48, 6.33 AT 5.91 ATUANAL yinnnsnanwuganall
wazdnssansananiugiargnilatindacuuansnset wiliidAnynieadia (P<0.05) Tneioud TCL 2.5 nfwians
pH 6.67 ﬁmmwiﬂmnﬁ@m Wi 80.0% usivinug TCL 10 nfa/ams pH 5.91 ﬁﬂﬁw'@LLﬂﬁuﬁLL@:@Jnﬂmﬁmmﬁ%\mm
miLLﬂﬂﬂmﬁmﬁiﬁaﬁmaﬂﬁmu’%‘lu pH armiiug TCL fifsanmusneriu denalsignulanwagainioug TCL 5 nw/ans
PH 6.71 mnﬂmmﬂmmnmm (74.13%) mmmu‘tmmmnﬂmﬂm”LuummLmeqammummmmmm (P>0.05)
v ﬂmmummauwuﬁwiﬂumwn TCL 2.5-7.5 nw/ans pH 6.33-6.67 uazinug TCL 5 nfu/ams pH 6.71
mmammﬂnﬂmnmwm@lm 35.27% LﬁJ’ﬂL‘VlEILIﬂU“T;@WJLIﬂ@J (pH 7.50)

ArdrAty: Uanin luynang Anuidunsm-nng

Abstract

The effects of pH from the different quantities of dried Terminalia catappa leaves (TCL) on breeder
spawning rate, survival rate, larvae sex ratio and growth performance of halfmoon fancy betta fish were studied.
The mean pH that resulted from soaking TCL in water at the concentrations of 0, 2.5, 5, 7.5 and 10 g/l were 7.90,
6.67, 6.48, 6.33 and 5.91, respectively. As a result, spawning rate and survival rate of the breeders and survival
rate of larvae were significantly different (P<0.05). The pH from the soaking of dried TCL in water at 2.5 g/l was pH
6.67, and this pH produced the highest spawning rate, which was 80.0%. However, the pH that resulted from
soaking dried TCL at 10 mg/l was pH 5.91, and at this pH all breeders and larvae died. The immersion of fertilized
eggs in various pH that resulted from soaking of different amounts of TCL affected the ratio of males and the growth
performance of the B. splendens larvae. It was found that the soaking of dried TCL leaves at 5 g/l, which produced
a pH of 6.71, resulted in the highest numbers of male larvae (74.13%). However, the growth of the fighting fish larvae
was not significantly different at the various pH (P>0.05). These studies indicate that 1) TCL concentrations of
2.5-7.5 g/l (pH 6.33-6.67) should be used for B. splendens breeding and, 2) a TCL concentration of 5.0 g/l (oH 6.71)

increased the number of male larvae by 35.27% compared to the control (pH 7.50).
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sUsuavAduaestlanmadaosanundnalde (ngns nedlsyquia, 2556) Tutfaqiiutlanina ldgnimunanawug W
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LT a“mummLﬂmmummmuﬂwmw 625 ppm HFN pH 7 5.05 Tnen1sanatas pH uumu@ﬂﬂumiwqﬂmﬁu
Tuluynas Ae ansunuiiu mmmauumLﬂummqmmm@mm oH luth & ana1ea1uaes Reddon and Hurd (2013)
N899 mimuuml,wmmnmumm@u (enwronmental sex determination, ESD) Imﬂmmqmmvmwuﬁwu
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linausuglanin halfmoon fancy 8¢ 12 &Uanu [1uau 25 4 ﬁmﬁm@ﬁlﬂﬂmwﬁ 1.39+0.13 nfu Uawedle
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nsutluynaneuds 15 9ot denaldien pH Srouuansnsiduusas ooyt deasuszaznanud
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m'lwmmmmfan AN pH Lmvm‘ummm\mwﬂumfmﬂ?mm 10 findans WeAnEAAuITusaLazAY
n9tdereinmaAaNNI89 Mount (1972) mnuumﬂmLwﬁcﬂmm‘lummu%wmwummvmLLmumvmmﬂmmmuv
WWNzAUG W patinunu 3-4 dalug LW@”LuﬂmnmmemwmfamLm:wmﬂumwmwuq s adi
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Tnald 5 5 LWﬂ‘luﬂmLWﬂwaummnﬂm ilanu 5 4y itanmageen uaztgniateyunaluaneyuaniadueinu-
AUENATY 80 LIURLNAT Lmumﬂ?mm 100 AMg @ummnﬂmmﬂmmwmumimLﬂﬁfammwwm 100 ppm
U 4-5 1071 WemnaTias 2 T 091980 9.00 UaL 18.00 . aptiuiindeyadi pH Auiusng AnunsvAngluth
LL@:Lﬁu%Hamm’NMLmzﬁmmmﬁﬂmmmwgLLﬂﬁuﬁLL@:QﬂﬂﬂqLﬁﬂﬂﬁqmiU 2 dlanvf TneAuaniannAasail
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Figure 1 The preparation of T. catappa leaves for B. splendens breeding.

msvanasi 2 AnweA pH mnﬁﬂm”lmﬂmwLtﬁ’qﬂ‘%mmsi'mﬁ'uﬁi'aé'mmdfamwﬁ ARsINITTAALATMSLALTA
rasgnilainmaRugInIwssdunsasedn
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dudnwzaanagnilszay (Flgure 1) LL%'@QSLLLJ']W‘TjuuLW’Wvﬁuﬁﬁﬁiﬂﬂ@ﬂﬁﬂivﬂvLﬂﬂﬁ 15 dalug Lﬁfamummuﬁ
i luynasesnuazinl pH mﬂuuﬂmmmuym%wuﬁm% 5 §u e lfilaninAdeuunagnuan wasaniningnian
ayLalua N uIIAdWENUALENANY 80 URLNAT mumﬂ?mm 100 Ans ayLnagnUandaelsuaidunissinide
Frasneiiufia 100 mg/l ww 4-5 Wil Wemnaduaz 2 e 999981 9.00 uaz 18.00 1. An1IgARZNELTENAEUAT
UsuBunmstinlsiviniu 100 ams 0 7 flanid
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Figure 2 Difference between (A) male B. splendens and (B) female B. splendens.
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meneaasii 1 AnwAn pH 'f’]’m‘lfl:’]LL‘ﬂ‘U‘Iﬂﬂ’J’NLLﬁﬂﬂ?N’]mﬁh\‘iﬁuﬁiﬂﬂ’]iwﬂuﬁué’ﬂﬂ‘ﬁ"uﬂdﬁ'ﬂLtﬂﬁuéﬂa"lﬁﬂ
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AN Table 1 AnmAudNRlsues 3 ﬂ@@“ﬂmmmmwﬁﬁﬁmN@m'@ﬂmﬁmm&ﬁuﬁjwmwa%um’m’éﬁn
slwfﬁLLﬂuu,;ﬂfmLLﬁ\‘iﬁ?rmmﬁmﬁmmmm 15 dalug wudn pH @Wﬂi’)LLﬁlﬁJ‘lﬂﬂQ’NLLﬁQﬂ?Nﬁmﬁﬁdﬁu (0,25,5,75
uar 10 niu/ang) ﬁﬂ'}’mLLW]ﬁﬂﬁﬂﬂﬁﬂﬁﬁﬂﬁﬂﬁq.m’h‘i@ﬁﬁnﬂﬁ;mnﬁi%m@'ﬂd (P<0.05) TnefiAaas pH 7.65+0.33,
6.89+0.33, 6.67+0.33, 6.51£0.33 WaY 5.67+0.00 MINAIFL FBAAABNTLNNINAREIYEY Nugroho et al. (2016)
ﬁm:mmmmmmﬁmmﬂwmwmr:mﬁiﬂmmmwﬁﬂumiﬁmﬂmﬁm WUIN Lﬁ@ﬂ?uﬁmluuﬂQﬁqLﬁuﬁudqmalﬁ’m pH
lurhanas Lummnmiwqﬂmﬂﬂulwmwﬂﬂ asunuiiy  Aamanifdunseasainnsoan  pH lwhld uaz
mmmt.ﬂumwmmummmemwmquummmmmam (P<0.05) ummmmwﬂ?mmiwmw,mq 2.5 nfu/ams
156.0£12.01 mg/l as CaCO, Fade pH 6.89 TeAnAranszdsreilliaauansnsesaided Ay neada
(P>0.05) TneidFniadtagszwing 160-189 mg/l as CaCO, zﬁ'qm‘lﬁ@mmwﬁmﬂuﬁ’]m:ﬁw TaaannsAnsues
QANA L1A19704 (2538) Na199n mmwm‘zﬁﬁwmﬁﬁﬂ?xmﬁﬂ'q@gj'ﬁ 150-300 mg/l as CaCO, UAZADAPADY
fUNNsANENA89 Mount (1972) WudLile pH aaasA alkalinity azanasmudae pH 7.5 Jen  alkalinity 155.6 mg/l”
as CaCO, waz pH 6.6 T alkalinity 102 mg/l as CaCO T9pN pH LL@'“mmwLﬂumwmummm@uwuﬁﬂu AR
Apruilusnessiuansarandlusnglui mﬂumm‘uu danalviFn pH mmu ilesannluhiisunadlansen’las
losewiisidy
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Table 1 Water quality parameters of different amount of dried T. catappa leaves after 15 hrs.

T. catappa (g/l) Alkalinity (mg/l as CaCO,) Hardness (mg/l as CaCO,) pH
0 101.0+2.86" 189.0+2.90 7.65+0.33
25 156.0£12.01° 160.0+20.13 6.89+0.33"
5.0 121.3+11.62° 155.3+2.66 6.67+0.33°
75 116.0+2.08" 163.3+0.88 6.51+0.33°
10 102.046.11° 167.3+1.33 5.67+0.00°

Mean+SE with the different superscript in column are significantly different (P<<0.05).

udsarnmsugluynarsuiaBinnsineiidui 1 ans Wunan 15 dale ewihthugluynansudoanld
lunissnziugianina pH mnﬁmmﬁ‘lmﬂmwLLﬁqﬂ?mmﬁmﬁuﬁm’mLLmnﬁmfaﬂ’mﬁﬁm&’ﬁﬁmmmﬁﬁ (P<0.05) Tneidl
AnLade pH 7.90+0.07, 6.67+0.04, 6.48+0.04, 6.33+0.07 4az 5.91+0.17 MNAIAU danasiansnaniuganelauazdne
n1ssanredNeuNufla A wudn mimmwuﬁmﬂmmmLLuwuﬁﬂmﬂmummLLMﬂﬁmfamquuamﬂmmmam
(P<0.05) Tnei pH mﬂmuﬂwmﬂumw 25 nfu/GRs Auade pH 6. 67+0.04 mmmmuwuﬁmqhmnmm
A2 80.0+44.72% ﬁﬂwﬂ'}’mLLﬁ]ﬂm%‘iﬂU“ﬁmﬂ’]i‘V]m@@\‘l‘ﬂhmﬂ"lﬁ‘LLﬁ]sl‘]_IMﬂfJ’NLm\‘i AiRAE pH 7.90£0.07 UATTANIINARES
pH mnummlnumwm.mﬂ?mm 10 nfu/ans Aadn pH 5.91£0.17 Tnainmananiugangle 20.00444.72% uaz
0.00£0.00% MNA1AL watlailAanuuAnsinsatadididnAsynneadia (P>0.05) iugansmaasy pH mﬂﬁmﬂmﬂmw
WP 5 e 7.5 nd/ane finnaneld 60.00£54.77% B4 pH mﬂﬁmﬂmgmwuﬁ’aﬂ?mm 10 NSN/ART (pH 5.91+0.17)
fanuidunsadenalilifinmsuaaniugangla uazdhaniesenvesweniiugielanuuansiisesnefilddnymeaia
(P<0.05) ALTANTNAADI pH mﬂﬁwmﬂuumwuﬁﬁ 0, 2.5, 5 uaz 7.5 NSN/ang lnsanniinnalasuutag pH T
mnm@@mﬂ@uﬂﬁuﬁ:ﬂmﬁmﬁ pH 7.33+0.12 LLm'Lﬁﬂﬁﬁmﬁu@muﬁuﬁ:ﬂmm pH ﬁmmmﬁil’m\‘ufﬂ’ﬁzjmmq:l,ﬂuﬂm
AHARBNITLAUNNINANNUTUATERIINITeATBINRLLYUE (Table 2) Ikuta et al. (2000) s=ydnszsl pH 7l
Aiunsngedsnasiadzsanenlulawinliszsu cortisol 1uL§famLﬁuqﬁuﬁﬂﬁ’lﬁmqmm’%“ﬂmmzqﬁﬁmﬁumﬁﬁm
wazdanasiaszAu plasma lu sex steroids wazaasluu gonadotropin Hszaugandnunaidunayinlinszuounisduiug
NYATZINA ARy Vuorinen et al. (1990) ﬁﬂmlfgﬂqﬂ@ﬂuwu 7 pH 5.75 uay 4.75 wWuin pH %mmizﬁu
el Auiuglunadlesauueuazlifinimisla uaz Baldisserotto (2011) nanadn Uamiramanansnandaesld
flszfl pH 68 wn pH HAadndunsaundena e uumy e A AdNIAY dlesann Wunaudaidenuas
spamasluimeRnisifdudenasesnsnisseniulaninin ludouresdnsanissanvesgniaineny 2 &uUanu
WU wmuLmeqamquuﬂmﬁmwmm (P<0.05) lmgl pH mnu’mﬂwmmmaﬂ?mm 0, 2.5, 5 uax 7.5
nfu/ams SAniade pH 7.90£0.07, 6.67+0.04, 6.48:0.04 UAY 6.330.07 ANAIFL mmmmﬁ@m%m@mnﬂm
9.16+4.53, 43.68+£11.55, 43.72+18.15 Uay 40.40£16.61% wmuLLmnmmmmummmmmmm (P>0.05) fiu
TANNINARRY pH mnmuﬂwmmmqﬁmm 10 NFu/Ana AaAE pH 5.91£0.17 HeRanssaniade 0.00£0.00%
Baldisserotto (2011) na1991 pH ‘vmmmmmvmum@m?mmLmuimLmvﬂmwmﬁ@mm@ﬂﬂmm@m A? pH 6-8 uaz
A1NN19ANH1L94 Craig and Baksi (1977) mmmm:mm pH mmmmmmmmmuwuﬁ naETALIn wazene
nssanltlan flagfish (Jordanella floridae) wWudn e pH ummmmmmm‘l;wufammmimmmgﬂﬂmmmu
Fauslsea pH 5.5-4.5
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Table 2 Effect of the amount of dried T. catappa leaves on pH values, spawning rate in 2 week and survival rates

in B. splendens.

T. catappa (g/l)

Parameters
0 25 5 7.5 10
pH O hr 7.27+0.11° 7.25+0.01%° 7.43+0.14™ 7.34+0.04™ 7.33+0.12°
pH 15 hrs 7.90+0.07° 6.67+0.04 6.48+0.04" 6.33+0.07° 5.91+0.17°
pH 1 day 7.52+0.08° 6.96+0.08" 6.90+0.03 6.75+0.04° 6.39+0.19"
pH 3 day 6.92+0.11° 7.19+0.07° 7.28+0.03° 7.30+0.05 6.43+0.21°
Spawning (%) 20.00+44.72°  80.00+44.72°  60.00+54.77%°  60.00+54.77®°  0.00+0.00°
Survival rate of 100+0.00° 100+0.00° 100+0.00° 100+0.00° 0.00£0.00"

breeder (%)

Survival rate of ab s s . b
9.16x4.53 43.68+11.55 43.72+18.15 40.40+16.61 0.00+0.00
larvae (%)

Mean+SE with the different superscripts in row are significantly different (P<0.05).

nanAaasi 2 Anwnen pH 'Q’]ﬂ'ij”]LL‘ﬂ‘LIuﬂ’)’NLlﬁﬂﬂ?‘uﬂmﬁiﬁdﬁuﬁiﬂé/ﬂi’]ﬁ’)uL‘WFI ANSINITTAAUALNSLALLA
rasgnilainaaRuginenssiunsazedn

AN luynaauiaLFuNEeiu (0, 2.5, 5.0, 7.5 uaz 10 NN/an9) ’Lu”lﬂﬂmﬁmmﬁ?umiﬂﬁmu“ﬁ
wWuinan 15 Falue wudn A pH anmsualuynaneuisilaanuunnsinesna it d Aty nana (P<0.05) Tneddnadt
pH Fal) 7.50£0.02, 7.3120.06, 6.71£0.02, 6.51£0.04 Uaz 5.42+0.10 AMNAAL AN Table 3 WL 8RTINITTRAUE
Qﬂﬂmﬁvmﬁmmmeﬁi’mmmﬁﬁﬂﬁqﬁa&mwzﬁﬁ (P>0.05) Tag pH ﬁiﬁmﬂmﬂmlmgmml,ﬁq 10 N3w/ams TlAniade
pH 5.42+0.10 ‘Ma”\imﬂLLSﬁ‘luvLﬂjﬂmﬁmﬁﬁi"umiﬂﬁ@u%uﬁq denaliladian lddnmesinuasweiugilandnesne  wsilad
ANLANFANsaL N TTRgNATYn19ads (P>0.05) ﬂummma‘wmm pH mﬂmmiwmﬁumq 0,2.5,5.0 WAy 7.5 Nfu/anT
Tmﬁmmmmﬁ@ma@ﬂmmmﬂﬂw 95.6242.08 FledY pH 7.50+0.02 Iummmamm@mmiuummﬂwmwLL‘VN
Baldisserotto (2011) MNNIANHNATES pH LAY mmmwmﬂummmimmLmuimmmﬂmuwm wum e pH gl
AN pH 6 wsalAgendn pH 9 demaliladan grumata (Prochilodus lineatus) THiiannsdn @ fafinnsesunedn
@ﬂﬂmm@mmiﬂ@mmiﬁﬂLmvmmﬁmﬁmw pH 6-8 ‘Emﬂ Mount (1972) AnEMnnsanasaed pH Tumsiaetan
fathead minnows (Pimephales promelas) ‘W‘LI'J’]LM@ pH @mmmm pH 5.2 az 4.5 danaliiensnsinanas uazldlan
AgRaufinlng Hesanntanndlailuanimuadenilimunzandaaalinsimenmadlifingng waz Sung and
Munafi (2019) ¥innnsAnenasaninainluynaedenasiedasnssanuaznisasAulalugnian pearl gourami
(Trichopodus /eer//) WL ‘mNm\lzﬁ’]mnmmnhmmwiﬁumil,@mﬂm pearl gouram| HArudunssdaniias
AN pH 5.8-6.5 FamnzandvMIINIREs T lERmNsse A ETuge e A aae szt Tmﬂmmfm
n398m 90% uazludouaesdnsndounwag wudn AaauuansnsetieilibdAnynieads (P<0.05) Tna pH At
luynanaudia 5 n/ams AaRe pH 6.71£0.02 Séandaumadiadngeaniae 74.139.08% dedlgnulaninumedifadou
ANTANINARBIAILAN 35.27+22.97% ilesan pH Lﬂuﬂ@@“ﬂﬁqLLqmzﬁ”ﬂmmwﬁﬁmmmﬂszﬁ:ﬂﬁﬁmmiﬁmum
waluilanls Reddon and Peter (2013) nsAnEnAUluNTA-ANTaTNAeTL 2 TEdU Ae pH 5.5 uay pH 6.5
fnnaresnsdaunalutavimed (Pelvicachromis pulcher) Wud7 pH a2 sz ﬁé”mmzﬁ'au@nﬂ@’mm&ﬁu"ﬁ”u
WH pH 5.5 ﬁﬁi’ﬁmumﬂﬁmnﬂfhﬁizﬁu pH 6.5 Tagl pH 5.5 HauauweAg 13 faain 18 6 iagann pH gasiniily
ﬂ@fv«i“ﬂuminixﬁulﬁ’Lﬁmﬂﬂa‘ﬁﬁuumLWﬂ‘Luﬂm%‘qﬁmwiﬂma‘u,mmm@ﬂmq‘?\l‘ﬁuiwﬂmmﬂmmﬂ% LAZAININENNUIAE TR
Baroiler and Cotta (2001) AneiTaufiauszau pH 2 seAUAe 4.5 Uaz 6.5 wumﬂmiunauﬂmumLmeumw%
mmmwmuuumﬂ pH m@qmLmemmummmemmlummmﬂuﬂm AR pH 4.5 mmmmqwmq 7 wudLanusias
fﬁumummmmimum@mqmmLﬂumm m’m"[mmqnumuﬂmmumm sugerniareslaniy 1 ANNIINAFDY
sLuﬂmnmmawuﬁqmqwu@ummwn pfsiinugn e pH 95119749 5.42-6.50 A9LARBNINANAUTUATERTIN1T90A 1Y
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‘w'@LL;JWuﬁ:;Tﬂ@ﬁmmﬂﬁuﬁ:mqwa‘%uwfm?ﬁﬂ Tudauaesgnilaninuninisanaaedan pH FN9n 6.5 danasiesa
n398m223gn1a1in  Romer and Beissenherz (1996) na1adn Alulnilanunsoivusmedavans o #dals
LwimiﬁfmumLWﬂﬂmImﬂﬁmqmﬁ@uLﬁm%uim“luﬂmummﬁm%qﬁﬁm?iqLmrﬂﬁ@uﬁﬁmmﬂﬁqmﬁ@ frunniiazANNy
N9A-A1Y AN Table 3 mmmmmﬁuimm@nﬂmLﬁ@mu 4 Flpf ldfiauuansinsaenliiugn Ay neas (P>0.05)
Tmﬂﬁﬁ'}ﬁmﬁm@mnﬂmﬁmmﬁm 0.25-0.65 N3u LL@wﬁﬂQWﬁJﬂ’]Qﬂ’ﬂx‘i@ﬂﬂ@’]ﬁ/ﬁmgﬂ 2.80-3.61 LIURLAT AINNNIANEN2DS
Sung and I\/Iunaﬂ (2019) ‘meﬁ‘ﬂm:f’]LLE“F;I‘LIW]?;I?.IM?LMN@H?J@’] pearl gourami (Trichopodus leerii) ‘Lummmummnmmn
SL‘I_IMm’]\‘iLL@qu‘]JiU‘]J’] WL9N @ﬂﬂmmmiﬁnhuwmmmnmmﬂlwmwmmmmimmmu‘immL‘Wﬂvmmu 1.5%/31
Annsedunedn ma‘mmLmuimﬂmﬂﬂmuumu@ﬂnwmﬂﬂqw 1 NNEINA 81T LAYAL I eﬂmﬂﬂmqv
waryiiulalaa luszay pH unans annsAnenas Baldisserotto (2011) na19n Qﬂﬂmuwm:ﬁmmmL%‘tymuim
197 lusesL pH 6-8

Table 3 Effect of the amount of dried T. catappa leaves in pH values on survival rate in 4 week, sex ratio and
growth rate in B. splendens larvae.

T. catappa (g/l)

Parameters
0 25 5.0 75 10

pH 15 hrs 7.50+0.02° 7.31+0.06" 6.71+0.02° 6.51+0.04¢ 5.42+0.10°
Male (%) 41.13+6.40° 42.66+7.11° 74.1349.08"  37.92+11.76° 0.00+0.00°
Female (%) 58.86+5.83" 57.3449 .25 25.85+1.16°  62.07+15.32° 0.00+0.00"
Survival rate (%)  95.62+2.08 94.09+17.89"  83.73+12.62°  64.34%+17.35% 0.00+0.00°
Final weight (g) 0.29+0.21 0.65+0.46 0.25+0.11 0.38+0.23 0.00+0.00
Final length (cm) 2.80+0.26 3.61+0.45 2.88+0.30 2.94+0.32 0.00+0.00

Mean+SE with the different superscripts in row are significantly different (P<0.05).

AgUNAaNSANEN
N34 pH mnﬁ’mﬂwmmlﬁa 130101 0, 2.5, 5, 7.5 WAz 10 mﬁ”u/am siannananiugaslaluneusinugilan
ﬂmmmwuﬁmqwrwmm\a&ﬁﬂ wudn Annsuasiugoslaly pH mnumm‘lwm’ml,mﬂ?mm 2.5-7.5 niN/ang
A1aAY pH WL 6.33-6.67 LL@,,miLm"IfnﬂmﬂmmimumiﬂgmuﬂuuwLm‘lwnfmLme‘Lu@meuLWﬂmumm
wansingiuet it dATneata (P<0.05) Tne pH mnmuﬂuumwum 5 nfn/Ans HA1eds pH 6.71:0.02
mmamﬁlummamﬂmﬁmwmﬁlﬁ 35.27422.97% ANYAAILAN (pH 7.50+0.02) ﬁq&umimwxﬁuﬁ'ﬂmﬁmu’f‘v'mﬁlu
shadaunaglugniania arsldluynanewied 5 niu/ans wdldanedldsumanfausudnlunmausmnziug
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