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Chrysichthys nigrodigitatus (Lacépede, 1803) has high economic significance in coastal areas of Nige-
ria, especially off the Lagos Lagoon as a source of protein for locals. It is also an important compo-
nent in the aquatic food web. Analysis of stomach content and digestive enzymes of 540 silver catfish
from Ibeshe Beach, the Lagos Lagoon, confirmed the omnivorous diet of the species. Overall, stom-
achs of 10.6% of specimens were empty, while stomachs of the others were characterized by a vary-
ing degree of fullness. According to the Index of Relative Importance (IRI), the prevailing food item
were diatoms accounting for 32.2%; those were followed by crustaceans, algae, and molluscs. The oc-
currence, distribution, and specific activities of digestive enzymes (carbohydrases, proteases, and li-
pases) in different gut regions of juvenile C. nigrodigitatus (standard length < 20.5 cm) and adult fish
(SL > 20.5 cm) were assessed using a digestive enzyme assay. The activity of these enzymes, which
enables the digestion of carbohydrates, proteins, and lipids, aligns with an omnivorous feeding habit.
These results underscore the trophic adaptability of C. nigrodigitatus to its environment, especially
in light of the high level of ongoing anthropogenic activity in the area, and provide insight into nutri-
tional physiology of the silver catfish. This study is relevant in terms of the development of age-specific
feed for this species, enhancing fisheries management and aquaculture practices.
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Water quality, human activities, and various environmental stressors are among the main factors that
greatly affect the structure and functioning of aquatic ecosystems. These factors often lead to a decrease
in the availability, diversity, and quality of food resources. Studies indicate that changes in the ecologi-
cal niches of fish species eventually affect their diet, nutritional strategies, and even the survival of fish
in the future [Kuton, Akinsanya, 2016]. The Lagos Lagoon, one of key natural and ecologically valuable
brackish water systems in Nigeria, faces serious environmental threats. Major problems, such as in-
creasing pollution, habitat destruction, eutrophication, and overfishing, remain unresolved up to now
and are subjects of extensive discussion. Intense human pressure on the ecosystem can affect species
composition, since it can result in local extinction and endangerment of native species, as well as in in-
vasion by alien ones [Wilson, 1994]. Therefore, determining the feeding habits and digestive responses
of fish species in such disturbed environments is an important issue to elucidate their resilience and eco-
logical plasticity. In addition, such studies provide a scientific basis for formulating effective and feasible
strategies for sustainable fishery exploitation, habitat conservation, and aquaculture development.
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Chrysichthys nigrodigitatus (Lacépede, 1803) is a species of high ecological and economic value
in Nigeria, especially along the Lagos Lagoon shores. This fish is a vital source of protein for locals,
and it plays an essential role in the aquatic food web. Numerous studies have analyzed various as-
pects of its biology, particularly feeding ecology and growth patterns. Investigations of the silver cat-
fish food and feeding habits across different aquatic systems have confirmed its omnivorous and op-
portunistic nature [Atobatele, Ugwumba, 2011; Kuton, Akinsanya, 2016]. Surveys on length—weight
relationships and condition factor have provided insights into its growth patterns [Kareem et al., 2015;
Uneke, 2015].

Stomach content analysis was pivotal in determining the species trophic position and dietary plastic-
ity. For instance, M. Jeyol and N. Umar [2024] explored the feeding habits of the species in the Lagos
Lagoon; C. Ikechukwu et al. [2025] examined the stomach content of C. nigrodigitatus in the Otuocha
River; and I. Esenowo et al. [2017] focused on its biological characteristics in the Nwaniba River, South-
east Nigeria. All concluded that it is a voracious and flexible feeder. Earlier studies conducted by S. Fa-
gade and C. Olaniran [1973], K. Ikusemiju [1975; 1976] / K. Kusemiju [1981; 1991], and J. Igbinosun
and O. Robert [1988] also showed the dietary flexibility of this species. In [Ikusemiju, 1976; Kusemiju,
1981], foundational insights are provided into hydrobiology and ichthyofauna of the Lekki Lagoon link-
ing feeding behavior of fish with habitat characteristics and food availability. Collectively, these surveys
demonstrate that C. nigrodigitatus exhibits a high degree of trophic adaptability, enabling it to exploit
a wide range of food resources and thrive in fluctuating environmental conditions.

M. Hidalgo et al. [1999] and W. Uys and T. Hecht [1987] explain that fish feeding and food habits
are significant indicators of their digestive abilities. Understanding the digestive physiology of C. nigro-
digitatus requires analyzing both adults and juveniles: various fish are known to undergo ontogenetic
changes in their digestive enzyme activities as they mature, usually due to metabolic demands and bi-
ological processes, such as reproduction [Gisbert et al., 2018]. Few studies have investigated diges-
tive enzymes of C. nigrodigitatus along the Ibeshe area of the Lagos Lagoon, leading to a serious re-
search gap: there is a lack of comprehensive data on the distribution of digestive enzymes in the gut,
and on the ontogenetic changes in the digestion of different feed components [Oghenochuko et al., 2022].

This investigation contributes to developing a species-specific and nutritionally balanced feed with
reduced feed waste and an increased growth rate for C. nigrodigitatus, a fish of high economic and eco-
logical importance. Understanding its digestive physiology will help the Nigerian aquaculture in creating
more efficient feeding plan and reducing pressure on wild populations, especially with the rising inter-
est in farming the silver catfish. Also, due to its resilience to environmental stressors in the Lagos La-
goon, this species is a suitable model for studying the effect of changing estuarine habitats on nutrition
and digestion in hydrobionts.

This study aims to investigate the trophic adaptability and digestive efficiency of Chrysichthys nigro-
digitatus from Ibeshe Beach, the Lagos Lagoon. The objectives of the work are to analyze the diet
of the species by examining its stomach contents using numerical method, estimating frequency of oc-
currence, and involving volumetric method. Also, the objectives are to conduct a digestive enzyme assay
to identify the catalytic proteins involved in the breakdown of major food components, to determine
the distribution of these catalysts in different gut regions, to compare their activities between adult
and juvenile specimens, and to measure their specific activities.

MATERIAL AND METHODS

To study C. nigrodigitatus diet, a total of 500 specimens were collected from artisanal fishermen
that used gill nets and cast nets between July and November 2023. To prevent putrefaction, the samples
were immediately preserved in ice boxes in the field and transported to a laboratory for further analy-
sis. The standard length (SL), total length, and weight of each specimen were measured by standard
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morphometric techniques. The stomach of each specimen was then categorized as empty, one-quarter
full (Y4), half full (12), three-quarters full (34), or full, following the established protocol for dietary
studies [Hyslop, 1980].

After dissection, stomach contents were emptied into Petri dishes, and examined under a Biobase
optical microscope (BMP-107B, Biobase, Shandong, China) at magnification from 40x to 400x. Food
items were identified to the lowest possible taxonomic level using Field Guide to the Commercial Ma-
rine Resources of the Gulf of Guinea [1990]. The food habits were quantified involving three indices:
frequency of occurrence (%F) as the percentage of stomachs containing a specific food item; numerical
composition (%N) as the proportion of each food item relative to the total number of items; and volumet-
ric composition (%V) as the relative volume of each food item compared to the total stomach content,
estimated via water displacement. The Index of Relative Importance (IRI) was calculated by the formula
described by E. Hyslop [1980]:

IRI = %F (%N + %V),

where %N (percent by number) is the number of individuals of prey type i expressed as a percentage
of the total number of all prey items in non-empty stomachs;

%V (percent by volume) is the volumetric contribution of prey type i expressed as a percentage
of the total gut content volume [for macroscopic prey, it was estimated by wet weight (mg), while
for microscopic prey (diatoms and algae) and amorphous matter (detritus and unidentified masses),
9%V was estimated under a microscope by the point-count method and scaled to total stomach volume];

%F (frequency of occurrence) is the percentage of non-empty stomachs in which prey type i occurred
(empty stomachs were excluded from analysis).

IRI values were subsequently standardized to %IRI to allow comparison across prey categories:

where i is individual prey type.

For the digestive enzyme assay, 40 live specimens of C. nigrodigitatus were taken from fishermen
at the Ibeshe area of the Lagos Lagoon. The sample size (20 juveniles and 20 adults) was determined
based on methodological precedents in similar studies of fish digestive physiology [Gisbert et al., 2018;
Hidalgo et al., 1999]. Although this sample size is below the theoretical minimum for detecting medium
effect in a two-way ANOVA, it was adequate for revealing large effects. The significant differences ob-
served across gut regions and age classes support the validity of the sample size used. Healthy individuals,
showing no signs of diseases, were selected for analysis without sexual distinction. Specimens were eutha-
nized by cervical dislocation following ethical guidelines for fish research, with approval from the relevant
institutional review board. The entire gut was excised and divided into six anatomical regions: oesoph-
agus, stomach, pyloric caeca, anterior intestine, posterior intestine, and rectum, following established
protocols [Tengjaroenkul et al., 2000]. To ensure sufficient material for analysis, tissues from each gut
region were pooled for juveniles and adults.

Each gut region was weighed after thawing, and homogenized in an all-glass Potter—Elvehjem ho-
mogenizer (model GPE-10, VWR International, Germany) with 10 volumes of ice-cold 1% neutralized
KOH to produce a 1: 10 homogenate. The homogenate was centrifuged at 2,500 g for 20 min at +4 °C.
The resulting supernatant was collected as the crude enzyme extract and stored at —20 °C until analysis
to preserve enzymatic activity, following the method of M. Furné et al. [2005].

Protease activity was quantified involving casein hydrolysis [Kunitz, 1947]. The reaction mixture con-
tained 1 mL of crude enzyme extract and 1 mL of 1% casein solution (in phosphate buffer, pH 7.5); it was
incubated at +37 °C for 30 min. The reaction was terminated by adding 0.5 mL of 10% trichloroacetic
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acid, and the mixture was centrifuged at 3,000 g for 10 min using a refrigerated centrifuge (model 5415R,
Eppendorf AG, Hamburg, Germany). The absorbance of the supernatant was measured at 280 nm with
a UV-Vis spectrophotometer (model UV-1800, Shimadzu Corporation, Kyoto, Japan). Lipase activ-
ity was measured titrimetrically using olive oil as a substrate [Winkler, Stuckmann, 1979]. A mix-
ture of 1 mL of enzyme extract, 2 mL of 50 mM Tris-HCI buffer (pH 8.0), and 2 mL of olive oil
was heated in a water bath at +37 °C for 60 min. After that, the mixture was titrated with 0.05 M NaOH
to pink endpoint. Enzyme activity was calculated from the difference in titrant volume between the test
sample and the control. Carbohydrase activity was determined in triplicate applying the dinitrosalicylic
acid (DNS) method of M. Furné et al. [2005]. Enzyme assays were performed using starch, maltose,
sucrose, and lactose as substrates.

For each assay, the reaction mixture consisted of 0.4 mL of 1% substrate solution, 0.2 mL of phos-
phate buffer (pH 8.0), 1.6 mL of DNS reagent, and 0.1 mL of enzyme extract. These mixtures were
heated at +37 °C for 30 min, and the absorbance of the product was measured at a wavelength of 540 nm
with a colorimeter (model 721 Visible Spectrophotometer, LabTex Digital, China). Enzyme activity
was expressed in laboratory-specific units: proteases (trypsin and pepsin), in ug-mL™-min~! based on ty-
rosine equivalents; lipase, in units-mg'-min™' based on titration volume against NaOH; and carbohy-
drases (amylase, lactase, and maltase), in mg-mL™"-min~! based on glucose equivalents using standard
calibration curves. All enzyme activity data was normalized to the total protein concentration (mg-mL™!
of enzyme extract) to control for inconsistencies arising from differences in tissue weight and extraction
efficiency.

Statistical analyses were performed involving ANOVA, with gut region and organism size
as sources of variation. Post-hoc comparisons were executed using Tukey’s Honest Significant Differ-
ence (HSD) test to characterize specific group differences and detect essential relationships. A p-value
of less than 0.05 was considered statistically significant.

RESULTS

Stomach fullness analysis of 500 C. nigrodigitatus specimens revealed that 48.2% had full stomachs,
while 10.6% had empty ones (Fig. 1). A summary of food items that constituted the diet of C. nigro-
digitatus from the Ibeshe sampling site of the lagoon is given in Table 1. Diatoms were the dominant
food item, with the value of the Index of Relative Importance (IRI) accounting for 32.2%. Those were
followed by crustaceans (19.5%), algae (18.7%), and molluscs (8.9%). The presence of plant materials
and fish parts (IRI of 5.5% and 5.4%, respectively) suggests an omnivorous feeding habit. IRI for detritus
and unidentified materials were of 7.4% and 2.4%, respectively (Fig. 2).
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Fig. 1. Stomach fullness of 500 Chrysichthys nigrodigitatus
Puc. 1. Hanonuenue xemnyaxos 500 ocobeit Chrysichthys nigrodigitatus
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Table 1. Share (%), occurrence, and volume of food items in Chrysichthys nigrodigitatus stomachs

Ta6mma 1. [lons (%), konuuecTBO U 00bEM MUINEBHIX OOBEKTOB B kenyakax Chrysichthys nigrodigitatus

Food item Numerical method Occurrence method Volumetric method
N %N F 9%F A" 9%V
Diatoms 5,652 37.7 252 56.4 850 17.0
Algae 4,761 31.7 237 53.0 100 2.0
Crustaceans 2,344 15.6 219 49.0 1,125 22.5
Molluscs 1,229 8.2 192 43.0 575 11.5
Plant materials 499 33 179 40.0 490 9.8
Fish parts 523 35 149 333 600 12.0
Detritus - 0 157 35.1 1,010 20.2
Unidentified mass - 0 205 45.9 250 5.0

Note: %F is a number of stomachs containing prey item + total of non-empty stomachs (n = 447). Empty stomachs
(n =53) were excluded.

IIpumeuanne: %F — KOMMUYECTBO COIEpKAIMUX NOOBIYY KETYyJKOB + OOIIee KOJMYECTBO HEIyCTHIX XKEITYIKOB
(n =447). Ilyctele xenyaku (n = 53) UCKJIIOUEHBIL.

Unidentified
mass
2.4%

Fish parts
5.4%

Diatoms
32.2%

Molluscs/

8.9%

Crustacean
19.5%

Fig. 2. The Index of Relative Importance (%) of food items in stomachs of Chrysichthys nigrodigitatus
from Ibeshe Beach, the Lagos Lagoon

Puc. 2. OrHocurenbHast 3HAaUUMOCTh (%) TMIIEBBIX OOBEKTOB B xenyakax Chrysichthys nigrodigitatus
y isbka Ubemne, naryna Jlaroc

The digestive enzyme profiles of C. nigrodigitatus juveniles and adults revealed consistent activity
of proteases (trypsin and pepsin), lipases, and glycosidases (amylase, lactase, and maltase) across all gut
regions (Tables 2, 3, Figs 3-5). In juveniles (SL < 20.5 cm), trypsin and pepsin activities were the highest
in the anterior intestine: (0.75 * 0.015) and (0.76 + 0.010) pg-mL™"-min™!, respectively. Lipase activ-
ity ranged from (0.54 + 0.10) units-mg™"-min”! in the pyloric caeca to (0.78 * 0.10) units-mg™'-min™
in the stomach, indicating a capacity of lipid digestion throughout the gut.

Glycosidase activity was the highest in the pyloric caeca: (3.07 + 0.021) mg-mL™-min! for maltase
and (1.31 £0.081) mg-mL™"-min™! for lactase. Strong activity was also observed in the posterior intestine
for both lactase [(2.70 + 0.081) mg-mL™!-min"!] and maltase [(2.81 £ 0.015) mg-mL™"'-min"!] reflecting
intensive carbohydrate digestion in midgut and hindgut sections.

Adult fish (SL > 20.5 cm) exhibited elevated overall enzyme activities. Trypsin and pepsin activities
reached the highest values in the posterior intestine: (1.17 + 0.021) and (0.98 + 0.010) ug-mL™-min™!,
respectively. Lipase activity was uniformly distributed along the gut, peaking in the rectum:
(0.82 % 0.15) units:mg min"!. Glycosidase activity was concentrated in the pyloric caeca
[(2.99 £ 0.006) mg-mL’l-min'1 for maltase and (1.96 = 0.025) mg-mL’l-min'1 for lactase] and anterior
intestine [(2.74 *+ 0.036) mg-mL™"-min~! for maltase], confirming active digestion of carbohydrate-rich
diets in these gut regions.
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Table 2. Specific activity of enzymes in the gut of Chrysichthys nigrodigitatus juveniles (standard length
< 20.5 cm) (with Tukey’s HSD superscripts) off Ibeshe Beach, the Lagos Lagoon, Nigeria (mean  SD)

Tabéamma 2. VYnenbHast akTUBHOCTH (DePMEHTOB B KHMIIEUHUKe Mojionu Chrysichthys nigrodigitatus (cTan-
naptHasa gaavHa < 20,5 cm) (co cpenrum Twiokm) y miska Moere, naryHa Jlaroc, Hurepus (cpenHee

3HaueHue + SD)

Gut region Proteases, ug-mL~!-min™! units-rlgllgﬁilfi- ;nin“ Glycosidases, mg-mL~"-min™!
Trypsin Pepsin Lipase Amylase Lactase Maltase
Oesophagus 0.70£0.01* | 0.59+0.01* | 0.72%£0.10%* | 0.47£0.02* | 0.09£0.01* |2.54 £0.02%*
Stomach 044 £0.01* | 0.35+£0.01* | 0.78£0.10%* | 0.51 £0.02* | 0.77 £0.02* | 2.16 £ 0.04**
Pyloric caeca 0.52+0.02% | 0.17+£0.01* | 0.54%£0.10%* | 0.24£0.01* | 1.31£0.08%* | 3.07 £ 0.02**
Anterior intestine | 0.75 £0.02* | 0.76 £0.01* | 0.74 £0.15*%* | 0.42+0.02* | 0.91£0.02* | 1.37 £0.02**
Posterior intestine | 0.57 £0.01* | 048 £0.01* | 0.62£0.15** | 0.30+0.02* | 2.70 £ 0.10*%* | 2.81 £ 0.01**
Rectum 0.61 £0.02* | 0.86+0.02* | 0.71 £0.02** | 0.28 £0.02* | 0.43£0.01* |2.34£0.03**

Note: * and ** mark significant differences within the same row among different enzymes (Tukey’s HSD, P < 0.05).

IIpumeuanue: * u ** —

P <0,05).

3HAYMMBIE PA3JIMYKs B IIpefiesiax OJHOTO psijia Cpein pa3HbIX (hepMeHTOB (cpeaHee ThiokH,

Table 3. Specific activities of enzymes in the gut of Chrysichthys nigrodigitatus adults (standard
length > 20.5 cm) (with Tukey’s HSD superscripts) off Ibeshe Beach, the Lagos Lagoon, Nigeria

(mean * SD)
Taoauua 3.

VienbHasi aKTUBHOCTh (hepMEHTOB B KHILNEUHHMKE B3pOCIBIX ocobelt Chrysichthys
nigrodigitatus (cranpaptHas mmuHa > 20,5 cm) (co cpemaum Teioku) y ispka Moente, naryna Jlaroc,
Hurepus (cpennee 3nauenue * SD)

Gut region Proteases, ug-mL~"-min™! units'rilgp‘ls ;nin“ Glycosidases, mg-mL~'-min™!
Trypsin Pepsin Lipase Amylase Lactase Maltase
Oesophagus 0.54£0.01* | 0.51+£0.02*% | 0.73+£0.15%* | 0.24£0.02* | 0.05£0.01* | 0.53 £0.03%*
Stomach 0.56 £0.01* | 0.50+0.01* | 0.71 £0.10%* | 0.26£0.01* | 0.02+0.01* |2.51 £0.04**
Pyloric caeca 0.97£0.01* | 0.93+£0.01* | 0.77£0.20*%* | 0.44£0.01* | 1.96%0.03**| 3.00 £ 0.01%**
Anterior intestine | 0.81 £0.01* | 0.83+£0.01* | 0.78£0.15%* | 0.34+0.01* | 0.41+0.01% | 2.74 £0.04**
Posterior intestine | 1.17 £0.02* | 0.98 £0.01* | 0.81 £0.10%* | 0.41 £0.02* | 0.70 £0.03* | 2.10 £ 0.06**
Rectum 0.71 £0.01* | 0.59+0.01* | 0.82£0.15%* | 0.55£0.02* | 1.20+0.01* | 2.40 £ 0.01%**

Note: * and ** mark significant differences within the same row among different enzymes (Tukey’s HSD, P < 0.05).
IMpumeuanue: * u ** — 3HaUMMBIE pa3IMUMs B MpeiesiaXx OJHOTO Psida Cpean pa3HbiX (pepMeHTOB (cpeaHee Thiokw,

P <0,05).

1.40

1.20

1.00

0.80

trypsin activity (ug/mU/min)

mJUVENILES mAdults

Posterior
intestine

Oesophagus Stomach

0.00
Anterior Rectum

intestine

Pyloric
caeca

Fig. 3. Trypsin activity in different gut regions of Chrysichthys nigrodigitatus
Puc. 3. AKTUBHOCTb TPUIICMHA B pa3fIMUHBIX OTAEaX KumedHuka Chrysichthys nigrodigitatus
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amylase activity (ug/mUl/min)

mJuvenile mAdult

0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

Oesophagus Stomach Pyloric Anterior Posterior Rectum

caeca intestine intestine

Fig. 4. Amylase activity in different gut regions of Chrysichthys nigrodigitatus
Puc. 4. AKTUBHOCTh aMUJIa3bl B Pa3JIMUHBIX OTAeaax Kumeunuka Chrysichthys nigrodigitatus

maltase activity (ug/mU/min)

mJuvenile mAdult

3.5

25
1.5
0.5

0

Oesophagus Stomach Pyloric Anterior Posterior Rectum
caeca intestine intestine

N

-

Fig. 5. Maltase activity in different gut regions of Chrysichthys nigrodigitatus
Puc. 5. AKTUBHOCTH MajbTa3bl B pa3jIMUHbIX OTAeNaX KumedHuka Chrysichthys nigrodigitatus

These results demonstrate that C. nigrodigitatus possesses a full complement of digestive enzymes
at both life stages, supporting its omnivorous feeding habit. The enzyme distribution shows ontoge-
netic adaptation: juveniles increased activity of carbohydrase, while adults increased protease and lipase
activity, reflecting a dietary shift with growth.

DISCUSSION

Food and feeding habits of fish are crucial for aquaculture and provide valuable insights into habi-
tat characteristics, ecological productivity, and environmental heterogeneity. C. nigrodigitatus feeds
on a variety of food items in the lagoon. In its diet, 8 major items were recorded, of both plant
and animal origin: diatoms, algae, crustaceans, molluscs, plant materials, fish, detritus, and unidenti-
fied mass. These observations are consistent with prior studies by M. Lawal er al. [2010], T. Edem
and C. Odey [2019], and J. Dada and P. Araoye [2008]. Quantitative analysis revealed that diatoms,
a plant component, were the prevailing food item, constituting 37.7% by number and 56.4% by frequency
of occurrence. Plant materials were also reported as a major food for this species in Asa Dam [Dada,
Araoye, 2008]. I. Udosen and O. Rufus [2018] reported six main food groups, including plant ones (phy-
toplankton) and animal ones (crustaceans, insects, molluscs, and worms), as well as unidentified matter;
this indicates that C. nigrodigitatus is an omnivorous feeder. A similar report on this species published
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by N. Inyang and C. Nwani [2004] suggested that it fed on both plants and animals, but animal
components predominated in its food. This contradicts the results of the present study, in which di-
atoms were the prevailing food item. Such a discrepancy could be the result of an unspecialized mode
of fish feeding, which can be explained by differences in food availability between various habitats.
0. Oghenochuko et al. [2022] confirmed the overlapping and omnivorous feeding nature of C. nigrodig-
itatus, linking it to opportunistic behavior. This conclusion was supported by O. Atobatele and O. Ug-
wumba [2011], as well as B. Uneke [2014]. R. Welcomme [2001] also reported that unspecialized feed-
ers consume items like insects, zooplankton, detritus, and plant matter based on their relative abundance
in the environment.

We recorded high glycosidase activity, which indicated that C. nigrodigitatus can effectively di-
gest carbohydrates. Apparently, starch digestion starts in the esophagus and continues in the poste-
rior intestine. In adults, high glycosidase activity in the pyloric caeca (1.96 mg-mL™"-min™! for lactase
and 2.99 mg-mL"-min™! for maltase) and anterior intestine (2.74 mg-mL"-min™! for maltase) ensures
the complete digestion of carbohydrates in these regions. The strong specific activity of the amylase
enzyme observed in the stomach suggests that the digestion of carbohydrates, which starts in the ante-
rior segment (esophagus), intensifies as food moves into the stomach. This fact provides evidence that
the digestion of carbohydrate is largely concluded in these parts of the alimentary canal [Oghenochuko
et al., 2022]: a finding consistent with that in the paper of D. Odedeyi and O. Fagbenro [2010]. Li-
pase activity was detected uniformly throughout the entire gut of C. nigrodigitatus, and a similar pattern
was reported for Heterotis niloticus (Cuvier, 1829) by O. Fagbenro et al. [1993]. As noted by R. Budding-
ton [1985], the presence or absence of specific digestive enzymes in fish depends on its diet and feed-
ing habits, and also on the functional morphology of gut regions. The occurrence of various glycosi-
dases, proteases, and lipases in C. nigrodigitatus gut correlates with its omnivorous diets. Furthermore,
the digestive enzyme activities were higher in adults than in juveniles, supporting conclusion of C. Tra-
mati e al. [2005] that the digestive processes in Diplodus puntazzo (Walbaum, 1792) are correlated with
body size and dietary composition.

The high protease and lipase activities in adults indicate that a protein- and lipid-rich diet would
enhance the growth rate of fish in a culture system, and this aligns with recommendations established
for omnivorous species [Cahu, Zambonino Infante, 2001]. Conversely, the high carbohydrase activity
in juveniles suggests that a plant-based diet is both cost-effective and nutritionally suitable during the ear-
lier stages of cultivation [Francis et al., 2001]. Consequently, this investigation provides a basis for for-
mulating stage-specific feeds, reducing the reliance on expensive animal-based feed ingredients, thereby
lowering costs and enhancing the sustainability of culturing the silver catfish.

This study shows that C. nigrodigitatus is a promising species for both wild capture and aquaculture
due to its omnivorous and opportunistic feeding habits, which make it resistant to constantly chang-
ing environmental conditions. The dietary and enzymatic activity data provided in this investigation
can be integrated into fisheries management strategies, supporting the species economic potential, par-
ticularly in regions like Ibeshe, where it serves as a vital source of protein for locals, while also helping
to maintain ecological balance. However, realizing this potential requires regular monitoring of pop-
ulation dynamics and ecosystem health, especially in the face of anthropogenic threats like pollution
and the habitat degradation from ongoing sand mining in the Lagos Lagoon [Wilson, 1994].

Conclusions. This study provides crucial insights into the feeding ecology and digestive physiology
of Chrysichthys nigrodigitatus: a species of ecological and economic importance in coastal and estuarine
systems of West Africa. The identification of a diverse range of dietary items, particularly diatoms, algae,
crustaceans, and molluscs, alongside the distribution of carbohydrases, proteases, and lipases throughout
the gut, underscores the species trophic adaptability and omnivorous feeding strategy. Such physiological
and dietary flexibility is likely to contribute to resistance of the silver catfish to anthropogenic pressures
and fluctuating environmental conditions in habitats like the Lagos Lagoon.
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The observed ontogenetic variation in digestive enzyme activity reflects an adaptive physiological
response to changing dietary needs across life stages. This insight can be directly applied to design nutri-
tionally efficient, age-specific diets, thereby improving feed formulation, optimizing growth, and reduc-
ing production costs in aquaculture. From a fisheries management perspective, understanding the species
ecological role as both a consumer of diverse food resources and a key contributor to energy transfer
in the aquatic food web is vital for developing effective conservation strategies to wild populations.

Given its ecological plasticity and economic importance, C. nigrodigitatus should be a priority species
in ecosystem-based management plans. Further in-depth studies are recommended to investigate how
environmental stressors, seasonal dynamics, and habitat changes affect feeding ecology of the silver cat-
fish, its reproductive success, and long-term population stability. Such research will enhance our capacity
to balance aquaculture development with the conservation of natural stocks and ecosystem functions.
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COCTAB IINII1M 1 MIIIIEBAPUTEJIbBHBIE ®EPMEHTbDI
B KUIIIEYHUKE CHRYSICHTHYS NIGRODIGITATUS (LACEPEDE, 1803)
YV IVIAZKA UBEHIE, JIAT'YHA JIAT'OC, HUT'EPUA

b. X. AMuny

Ypanbckuii peiepaibHbId YHUBEPCUTET UMEHHU TiepBoro npe3uaeHTa Poccun b. H. Enbiuna,
Exatepun6ypr, Poccuiickas Penepanys
E-mail: baminu@urfu.ru

Chrysichthys nigrodigitatus (Lacépede, 1803) mmeeT GobIlioe SKOHOMUYECKOE 3HAYEHUE IS TPH-
OpexHbIX pailoHoB Hureprn, oco6eHHO aryHsl Jlaroc, Kak ICTOUYHHK OeJIKa JIsi MECTHOTO HaCeJIeHU s,
a TaK)Xe KaK BaXKHBI KOMIIOHEHT MOPCKOH MHIIEBOM 1enu. AHAIN3 COAEPKUMOTO JKeTyIKOB, a TaK-
e NHIIeBapuTeNbHBIX (pepmeHToB 540 ocobeii coma C. nigrodigitatus, BBUIOBIEHHBIX Y TUisika oere
B JlaryHe Jlaroc, CBHIETENLCTBYET O BeesiTHOCTH 3Toro Buna. Y 10,6 % pwi0 sxemyaKu ObUIH MyCTHIMY,
a 'y OCTaJIbHBIX 0COOEH CTereHb HAMOJIHEHHOCTHU pasiyanach. COrlacHO 3HAUSHUSIM UHJIEKCa OTHOCH-
tenbHOM 3HauMMocTH (Index of Relative Importance, IRI), noMuHMpYIOIIM NHUIIIEBHIM OOBEKTOM ObI-
TV IUATOMOBBIE Bojiopociii — 32,2 %; 32 HUMU CJIeJJOBAIN paKoOOpa3HbIe, BOJIOPOCIU M MOJUTIOCKU.
VY mononu C. nigrodigitatus (standard length < 20,5 cm) u B3pocisix ocobdeit (SL > 20,5 cM) ¢ oMol
(bepMEHTATMBHOTO aHAJIM3a YCTAHOBJIEHO paclpeeieHre MUIIEeBApUTENIbHBIX (PepMEHTOB (KapOorua-
pas, mpoTeas U JIuMa3) B Pa3jHyHbIX OTAEaX KHUIIEYHWKA U OIpejeieHa UX yAebHas aKTHBHOCTB.
CrnocoOHOCTh Pa3HOBO3PACTHBIX O0COOEH TOro BUIA TIepeBapUBATh YITIEBObI, OCIIKM U KUPHI OTpa-
KaeTcsl B AKTUBHOCTHU THIIIEBAPUTEbHBIX (DEPMEHTOB, UTO MOATBEPKIAET BCESTHOCTh coma. [loiy-
YeHHBIE Pe3yJIbTaThl TOAYEPKUBAIOT €ro TPO(PIUECKYI0 aIaTUBHOCTD K YCIIOBHSAM Cpeibl OOUTaHUS
Y K YPOBHIO aHTPOIIOTeHHO! Harpy3KH, NaBasi MpeICTaBIeH s O (PU3UOJIOTHH MTUILEBAPUTETLHOTO ITPO-
1iecca TOoro Bujia. Pe3ysbraTel UCCIeIOBaHUs BaXHBI 1)1 pa3padOTKU BO3paCTCEMpUIECKUX KOp-
MoB 11 C. nigrodigitatus B IIeJISIX COBEPIICHCTBOBAHMSI YIIPaBJICHHUS PHIOHBIMU PECYPCAMH B PETHOHE

1 OITUMM3AIU aKBAKYJIbTYPBI.

Kurouessbie cioBa: Chrysichthys nigrodigitatus, nuineBble 0ObEKThI, KUIIEYHUK, TTUITIEBAPUTEIIHHBIE

(pepmenTsl, naryHa Jlaroc
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