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Abstract

The objective of this research was to investigate the biochemical and physical
properties of fish feed pellets supplemented with crude extract of freshwater green
macroalgae (Spirogyra sp.) at different concentrations (0, 5, 10, and 20%). Analyses were
conducted to determine the total phenolic content, antioxidant activity, biochemical
composition, and physical properties of the formulated pellets. Results revealed that total
phenolic content in fish feed pellets increased with higher extract concentrations and showed
a statistically significant difference (P<.05). In contrast, the antioxidant activity exhibited a
similar increasing trend; however, the differences were not statistically significant (P>.05). The
highest values were observed at 20% concentration. Biochemical parameters such as protein,
carbohydrate, and fiber content slightly increased, although not significantly (P>.05). In terms
of physical properties, water absorption and dust percentage significantly decreased (P<.05)
with increasing extract concentration, while water stability, floating ability, and bulk density
remained statistically unchanged. These findings indicate that Spirogyra extract possesses
potential as a natural additive in aquafeed to enhance nutritional value and support fish

health, providing a promising and sustainable approach for commercial fish farming.

Keywords: Spirogyra extract; Total phenolic content; Antioxidant activity; Physical properties;
Fish feed pellets
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Huednlunisiduaiseengradiuenyadase (Heo et al, 2005) @onndesiu Kongkachuichai et al.
(2010) Mwuamsenzanyeisszmalneddnannlunisduunaswesansiueuyadaseany

FITUBR

Table 1. Total phenolic content, antioxidant activity and biochemical composition of fish feed

pellets supplemented with different concentration of Spirogyra extract

Spirogyra Treatment
Parameter
extract 0% 5% 10% 20%

Total phenolic 26.59+0.47  2.94°+0.17  9.53°+0.23 10.67+0.20 13.199+0.34
content (mg
GAE/g)
antioxidant 3.04+0.13 0.79+0.01 0.81+0.10 0.85+0.11 0.97+0.17
activity (mg/g)
protein (%) 12.24+0.46  31.55+1.53  31.60+1.01 31.75+0.63 31.92+0.95
carbohydrate (%) 57.66+0.27  39.11+1.12  40.95+1.60 41.21+1.50 41.35+0.55
fat (%) 2.89+0.22 9.36+0.38 8.64+0.38 8.71+0.43 8.68+0.48
fiber (%) 5.05+0.17 6.16+0.18 6.75+0.34 6.81+0.35 6.92+0.34
ash (%) 13.21+£0.19  11.58+0.60  11.93+0.40 12.01+0.18 12.13+0.94
moisture (%) 14.00+0.23  6.70+0.50 6.87+0.64 6.89+0.14 6.92+0.45

energy (Kcal/g) 305.61+1.40 366.88+7.07 368.05£9.83 369.54+15.47 371.05+18.09

Note: Superscripts a, b, ¢, d indicate statistically significant differences (P<.05) among treatments.

fa1uidesrenumsldamiealsduunuiivardunioduasiaiulugnsermsda
d1593U wu n1sAnwies Saleh et al. (2023) nuimsiasuamealuzauluemsuariadmwa
dumasyiulawassnnisudsuosituiiowFoudisutunguaiuay Tuvaedl Rahman et
al. (2024) neuinsasualugauiluemsdadiunsia (Macrobrachium rosenbergii) 48t
dwiingatie n1sseame warusuussRanssuveseuleidueyyadase Tennaiualuziuniing
Fausionianseduszuugiduiunasnisiuoyyadassresdn iimaeuin Inedsilduomsaiy
dlusirndisyéiu superoxide dismutase (SOD) wae catalase (CAT) qaﬁﬁu Turauefi malondialdehyde
(MDA) Faliusausdnsiin lipid peroxidation anas G‘E’fﬂmmiﬁ:ﬂﬁLﬁ%uﬁlﬂgﬁuﬁﬁﬁhﬂ%mmmiﬁ?\luaﬁ
nemuazaVsTUBYYadaTraty Tidenadasiuasiusenoutuaiivasamiteiifiansiiuodnuay s

[

mqaaﬂawémﬁaqua (Benedetti et al., 2024) \@udganun1sAnw1vee Mabrouk (2024) Tuvan
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eanzsenunt L luduesUszneumeduagl nuidiinaiusiu aslulawsn uwazidels 3
wunlfufndunuszivanududuvesasann udliuansnetuegradiveddymisada (P>.05)
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(Table 1) Usinalusiueglussiufimngzauderudosnisvesuanidanily uasssdufinyan
A2508 58174 28-32% 3 uag fusiiauaztasieueatan (De Silva & Anderson, 1995) uananil
Uinaudelouwasiirdafistulugamsvaaesiinauansainuniy e1anainesdlsznouvesmiinead
mm'wﬁﬁl,ﬁuiammmazLLs'ﬁmqq TngnizkAaey wuntey wazlaladu (Ortiz et al., 2006)
%’auﬂaﬂfaamé’mﬁ’wuﬁuaa Lopez-Lopez et al. (2009) finuinnisifinansiensialuemisuaiyae
duuBinaussglundndusiidesieddeddy mmmutureomnsUainauasataduultudiuiy
Endloumusziumududuiliiuiu Soraiownanauausalunisinduivedasadioed
wdnalsd wuluamsie lneawig ulvans %ﬂLﬁuLa”u’Laazmm}ﬂuﬂfju polysaccharide Tuansiy
nz1a81 87 (Lahaye and Robic, 2007) daud1ndssiuyetermsdainuinduunldadiud uain
366.88+7.07 Kcal/g Tuganauay \Ju 371.05+18.09 Keal/g Tuyanisnaaesfinauansadin 20% L
AnuumnsiseseliTeddynnada (P>.05) nansinwie idiuisdneninwesnisidansaiaain
m‘m'wLmﬂLﬁudaumaﬂummiﬂmL:ﬁmﬁﬂL%ﬁ]gﬂﬁ'qmaGiamiLﬁmmw%amwmwizmﬂ@ammi

Tngn1zasusenauiueansIuway m%ﬁmauua@asz 91V IWANATUAVANUA WU NSHUAULA
9 U
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AMANTANIINIEAN

AanTANenea et msUandindsaguinasasatinainainsiom wuiinuand
yIneANUNTIENsEauUAsuuUateesiidddymeada (Table 2) Tnstamzludunisgadu
duaramdudu FadudneasiiAeadedasasstuamnmeasomadealudiunisaasuuasiay
AAASYIUYaI Tl mmiﬁﬁmsam%’uﬁﬂgaLﬁuiﬂawL?%amamwL%'m%amﬂsiamﬂﬁmmiﬂm
Tusguunsides mimUQmﬁQm%’UfﬁmmmmiUaﬁqLﬂuﬂﬁaﬁﬁﬁ@hmiﬁmmLLaswémmms
ﬂmﬁﬁ@mmw (Kaushik and Seiliez, 2010) mmmwumaqmmiﬂmLﬁ@ﬁﬂﬁﬂgﬂiunﬂﬁmmsmamﬁ
wunldulnd LAy (86.13-87.07%) Inglif Anuunnd1afunisad@ (P>.05) Taenad iy
Glencross et al. (2007) fiszyimaiasuulasdmusznevunswialuemadie 1wy asafnainie
vidoamiy enalifinadaausolassaimanenmueniinens mnhiinmaudsuuvadudadiu
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v o w
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FoiSsuiflsuiuganismeassiinanansadaluseiu 10% way 20% Feenaiinainnsiuiutaansi
uaﬁﬂiuizé’uqﬂﬁmaﬁiamaL%auismﬂmaa%’wummwmﬁm ‘v‘f’ﬂ‘v’fmmmmaa‘lumaaw%uﬁmmaq
(Olsen and Hasan, 2012) Tacon (1996) lé’szq’jwd’auﬂszﬂawaammiﬁﬁLé{’iﬂ,aqq NI 0AA1TA Y
a%aﬁaizmﬂﬁiimﬁiuﬂ%mmmﬂmaa@m'mmmmiuﬂ'ﬁ@ﬂ%mfwmaﬂmﬂﬁ dunnuduru
vosemnsdiniuwliuanategreaeunussiunududuvesasatafifivdu Insanain 0.06%
(yanruAw) 10U 0.03% luganismaassfinauaisann 20% dsunndsiuegadiodfynieaia
(p<0.05) danndoeiu Yahyavi et al. (2020) Tinansinmsifinansatnainiianseamsieii eduia
wilenaildulesssumiaansntisannsdnusevesesnsidald iliemsilmanudurusiias
Fawandiiuin arsadnenatieBaniznioduaisussany (binder) Wisia Tuonsdiald wazans
Tndugsnailss (polysaccharides) annawsne anunsavimiind Wuansianizlunandaednsin
¥ogafiuszd@nsaiw aedsvesnnumuiuduegluras 0.46-0.47 o/ml vurnveusinemsed
58119 3.07-3.23 1. uaztminwiiuynad 0.01 ndu Teelufauuansamneada (P>.05) uans
Tduinswasasatanamselusziuing 4 lddsmansenusolasadimiesnmeniniiuguves
dinemslusesuiingatals Fsadrendaiunuideves Glencross et al. (2007) fifinwnavaanis
dudrunauanfivdelasiadiwesemsuan wasnuinlidiniswisunlatasiamdemsoans

Vantugns 91 IagiivunalarANULIMIUNAI diupuaansalunsasedd nuiemslunye

wa a

nsnaaesassile 100% FauansisnautAnmngausdenisiiemsuaiiuemslssianasen

LY

wiu Yanlla Yainn lagldumnaneiunnead danisasedudunuaudfddgilasunissensuindiue
a

soUszdniamnisiiemisuarluszuurnsuilanazannisgadeomisluua (Desilva and
Anderson, 1995)

Table 2. Physical properties of fish feed pellets supplemented with spirogyra extract at

different concentrations

Treatment

physical property

0% 5% 10% 20%
water stability (%) 86.67+0.86 87.07+1.29 86.80+1.06 86.13+1.40
water absorption (%) 130.53°+6.90  131.2°+2.23  118.67°+3.06  116.27°+9.42
bulk density (g/ml) 0.47 0.47 0.47 0.47
floating ability (%) 100 100 100 100
dust percentage (%) 0.06+0.00 0.05+0.00 0.04°+0.00 0.03%+0.00
pellet size (mm) 3.18+0.16 3.12+0.12 3.07+0.10 3.23+0.27
pellet weight (g) 0.01 0.01 0.01 0.01

Note: Superscripts a, b, ¢, d indicate statistically significant differences (P<.05) among treatments.
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