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The alginate hydrogel granules formulated with zeolite for absorption
nitrogen waste in ornamental fish transportation
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ABSTRACT: The nitrogen waste absorption experiment used alginate hydrogel granules incorporated with zeolite of
0%, 5%, 10%, 25%, and 50%. Technically, an Individual experiment combined 2 g of alginate granules with 1 | of
water to monitor the absorption efficiency of ammonia, nitrite, and nitrate in water at 1, 1.30, and 2 hours in the
laboratory. As a result, 50% and 25% of zeolite produced the highest efficiency for total ammonia and nitrite
absorption, while 5% of zeolite was the best for nitrate absorption. When testing the alginate hydrogel granules,
incorporated with zeolite 25% (ZE 25%) employed in ornamental fish transportation, the highest efficiency in
absorption of nitrates at 63.07+7.63%, followed by ammonia at 33.39+2.75 %, and nitrite at 17.79+6.63%. Moreover,
the survival rate of the fish was 98.74+1.37%. In essence, findings indicate that alginate hydrogel granules
incorporated with zeolite can be used for adsorption of nitrogen waste during ornamental fish transportation.
Keywords: zeolite; alginate hydrogel; ornamental fish transportation
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Table 1 Proportions of preparation of alginate pellets with zeolite at different concentrations

The ratio of alginate

Percentage of Alginate Zeolite Powder Sodium bicarbonate
powder and
Zeolite powder (g) (9 (9)
Zeolite
0% (ZE 0%) 4.00 - 2.00 1: 0.00
5% (ZE 5%) 4.00 0.200 2.00 1: 0.05
10% (ZE 10%) 4.00 0.400 2.00 1: 0.10
25% (ZE 25%) 4.00 1.000 2.00 1: 0.25
50% (ZE 50%) 4.00 2.000 2.00 1: 0.50
NaNISANY

o/ = % dl ' v a ﬂllg 1 v l:. o
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1Y v v
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(ZE 50%) anwnsagadunenludieluiiliuindian fdnadenaennisvaaes 46.73+8.42% seawn ldud gansvnasadada

1

Junlalasanvugusududlelaifissduanududu 25% (ZE 25%) fidadenaenn1snaaes 39.21+3.61% Liledns1en

'3

AVINUANANNITENINYANITNARDINUT Ynsvaaedadadiunlalasianvugusiuiudlelasni 50% (ZE 50%) unnsafiv

@

YANINAABST 0% (ZE 0%) 5% (ZE 5%) 10% (ZE 10%) uay 25% (ZE 25%) agrefifoddqmeaiafisziuaiiuidedu

95% (P<0.05) (Table 2)
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'
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lelnsuaiitugusuiudlolavidssiuarududu 509 (ZE 509) fisnsn1speduiinfian Teads 53.80+11.98% sosa9
18un ganmeaeadndaiiunlelnsnaiituguiniuilelavidissdunmndudu 25% (ZE 25%) fanady 38.84x2.28% 393
AuanAsTUIANITIARBT 0% (ZE 0%) 5% (ZE 5%) Waz 10% (ZE 10%) ogsildedfgyadnfissduanudeniu 95%
(P<0.05) Tudlasdl 2 azadefunamsdnuiludalusd 1.30 wuth gansvnaesdiadadumlelnnaaiitususmiuilelayid
seuamdtu 50% (ZE 50%) fidnsinsgaduiiaiige fidade 43.63+4.05% sesawn ldun yansvaasssindadium
lelasaadituguimiulolarfissdunududu 250% (ZE 25%) Sauade 36.33+0.77% Fsdidunndnsfugnmsvaaos

'
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0% (ZE 0%) 5% (ZE 5%) wag 10% (ZE 10%) asjﬁqﬁﬁamﬂmmqaammwumww‘z‘iaﬁu 95% (P<0.05) (Table 2)

Table 2 Ability to reduce total ammonia (%) with alginate hydrogel granules formulated with zeolite at different

concentrations

The percentage of ammonia (%)

. ZE 0% ZE 5% ZE 10% ZE 25% ZE 50%

1 hrs 18.77+1.91.° 34.05+2.58," 34.52+3.80," 42.45+4.24 " 42.77+3.28,"
1.30 hrs 18.14+1.65,° 34.72+2.95.° 31.69+1.20,% 38.84+2.28," 53.80+11.98,"

2 hrs 21.72+4.88.° 32.99+0.77,° 35.54+0.53,° 36.33+0.77,"° 43.63+4.05,"
Average 19.54+3.20° 33.91+2.14° 33.92+2.65° 39.21+3.61° 46.73+8.42"

Note: *29C in the same row showed significant differences (P<0.05).

aband i the same column showed significant differences (P<0.05).

srivamudiuduvadiulasiluthilanas 96) deiiadatiunlelnnaafitugususuilelavifissdunnududu 25%
(ZE 25%) annsagedululasiludilduniian fenedenaenanismanes 75.45:11.46% sesasn tiun wmsnaseadindad
welslasaafituguinduilelavifissduamududu 50% (ZE 50%) fidnadenaannisnnass 71.33£12.00% eTiases
ATIUANANITEIaYANISYIARRImUT ganavnaesdindadiunlelasiaaiitugusindudlelariil 25% (ZE 25%) ua 50%
(ZE 50%) unnsnafugannsnaaesii 0% (ZE 0%) 5% (ZE 5%) waz 10% (ZE 10%) sgsdifodfamaaiafisefunnudesiu
95% (P<0.05) iiatisuifisuefiudnagaduuiinalulasiludd 1 92109 1.30 dalus uae 2 Falus vesgmnismaaes
0% (ZE 0%) 10% (ZE 10%) 25% (ZE 25%) wae 50% (ZE 50%) laifianuunnsrsfusgrefiduddgyniadfvsyfuainu
Foifu 95% (P>0.05) snifuganisnaass 5% (ZE 5%) Afefidudnisgaduusinalulasiind uludlued 1.30

(30.86+6.72%) uazanasludalusil 2 (4.12+18.90%) Feumndnsegadiveddymadfafissfuamnudaiu 95% (P<0.05)
(Table 3)
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Felifianuunnnsiuegaitoddgynieadad seduanaudetiu 95% (P>0.05) Tudalusd 1.30 wudin yan1smaaos
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o
P%
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£ y

MUY 25% (ZE 25%) Ma(ﬂi’]ﬂ’ﬁﬂﬂ“lm%ﬂ'ﬂﬁﬂ mmmaa 78.19+7.13% "ZI\‘]LLG]ﬂG]Nﬂ‘U”lIﬂﬂWi‘VIﬂﬁE]ﬂE]u 9 08193l

o o

VEGREREN

a

anATIsEsuAMLLT e 95% (P<0.05) (Table 3)

Table 3 Ability to reduce nitrite (%) with alginate hydrogel granules formulated with zeolite at different

concentrations
Hrs. The percentage of nitrite (%)
ZE 0% ZE 5% ZE 10% ZE 25% ZE 50%
1hrs 45.27+18.86.° 20.58+7.13,.° 57.61+7.13° 78.19+7.13. 78.19+7.13."
1.30 hrs 41.15+14.26." 30.86+6.72,° 61.73+12.35." 69.96+18.86," 65.84+14.26."
2 hrs 28.81+18.86.° 4.12+18.90,° 53.50+25.70."° 78.19+7.13. 69.96+14.26 "
Average 38.41+16.84° 15.76+18.83° 57.61+15.12" 75.45+11.46" 71.33+12.00"

Note: » 82" in the same row showed significant differences (P<0.05).

a,b and c

in the same column showed significant differences (P<0.05).

sysunuuduveslunsvlutifianas (%) m'aLﬁmé’a%mmiaimwaﬁ%ugﬂimﬁ’u%Ialaﬁﬁﬁsﬁummvi’fwﬁu 5%
(ZE 5%) aunsagadunonludeluilfunian danafonaeanimaans 52.55+18.61% Fwuand1siuganismanosdi 0%
(ZE 0%) 10% (ZE 10%) 25% (ZE 25%) wag 50% (ZE 50%) ogafitfudfynisadndiseiuanuidotiu 95% (P<0.05) e
L‘LJ'%EJULﬁa‘uLiJa%LGTiuémimm%’uﬂ%mmiumiﬂuﬁwﬁ 1 Falus 1.30 9919 uay 2 Falus lunnyan1snaaes wuitdnsnisge
Fuusinaenludelutluusas gan1svaaeslifinuuanaaiueg e fided1Agyniead Aflszaupudiotu 95% (P>0.05)
LuaLUiaUmsmammmulwmﬂummmlmm 1 1.30 uag 2 vosusiazynn1svmnaaull gansaasadndadiunlalasiaa
ﬁ"ﬁuiﬂﬁamﬁu%lalaﬁﬁi“ﬁvmmLGi’J’;JSi’J’u 5% (ZE 5%) 1o} ﬁmim%’uﬁﬁﬁam é’mﬂmmjulmmﬂwfﬁ%ﬂmﬁ 1 fiewady
45.62+18.20% ammmmlwmwiumwmimm 1.30 fiAady 42.95+20.41% szmmnmaﬂmmmimaaw 0% (ZE 0%)
10% (ZE 10%) 25% (ZE 25%) waz 50% (ZE 50%) sgnafitudfaynieadnfisesiuninuidioiu 95% (P<0.05) (Table 4)
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Table 4 Ability to reduce nitrate (%) with alginate hydrogel granules formulated with zeolite at different

concentrations
Hrs. The percentage of nitrate (%)
ZE 0% ZE 5% ZE 10% ZE 25% ZE 50%
1hrs 2.64+2.40,° 45.62+18.20," 9.03+4.12,° 6.57+4.44,° 8.00+1.64,
1.30 hrs 7.7345.92,° 42.95+20.41," 1.50+10.97,° 13.34+11.42,"° 1.4420.21.°
2 hrs 5.67+4.97° 69.07+4.19." 7.93+5.85.° 4.92+0.21° 8.75+7.40,°
Average 5.35+4.62" 52.55+18.61" 6.16+7.44° 8.28+7.24" 6.06+5.15"

Note: » 2" in the same row showed significant differences (P<0.05).

a,band ¢

in the same column showed significant differences (P<0.05).

o/ = g ldl ' v a l:lg ] o l:. L
sgauamaduduvaswaulude lulasv uaglumsnluinfianas (%) deladaliunlalaswaiivugusuiudlelaifissau
ANty 25% (ZE 25%) Tunisvudeuaaneg sy

Aterlutnaun suudlia1wiU 8.89+0.50 nan1svudsAfiterlulgnAIUANIA1 7.55+0.19 uAsYANAABLIAT
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Table 5 The water quality in transportation of alginate hydrogel granules formulated with zeolite (ZE 25%)

parameter Before transportation After transportation
control experiment
pH 8.89+0.50° 7.55+0.19° 7.16+0.19°
Total Ammonia (mg/l) 2.50+0.06° 1.51+0.033° 1.36+0.03°
Nitrite (mg/l) 0.008+0.001 ° 0.009+0.0003 * 0.007+0.001°
Nitrate (mg/1) 3.80+0.09° 0.160+00° 1.40+0.29°

Note: the control set not showed alginate hydrogel granules formulated with zeolite

aband¢in the same row showed significant differences (P<0.05).
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Table 6 Ability to reduce nitrogen waste (%) with alginate hydrogel granules formulated with zeolite (ZE 25%)

parameter control experiment
Total Amonia (%) 28.39+1.87 33.39+2.75
Nitrite (%) 24.4+18.16 17.79+6.63
Nitrate (%) 86.86+1.24 63.07+7.63

Note: the control set not showed alginate hydrogel granules formulated with zeolite

Table 7 Survival rate of goldfish experimented with alginate hydrogel formulated with zeolite (ZE 25%) after 7
days

parameter control experiment

Survival rate (%) 97.45+2.01° 98.74+1.37°

Note: the control set not showed alginate hydrogel granules formulated with zeolite

aband < in the same row showed significant differences (P<0.05).
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Figure 1 Adsorption mechanism of alginate hydrogel granules formulated with zeolite and nitrate

(source: Gao et al.,, 2020)
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