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A B S T R A C T 

Background: Marine capture fisheries are central to food security in Southeast Asia, yet 
commercially harvested fish can harbour parasites of ecological and public-health 
significance. 

Objective: To characterise the parasite assemblage of the spotfin bigeye Priacanthus 
tayenus from the South China Sea off east-coast Peninsular Malaysia (Terengganu) and 
to benchmark the zoonotic and quality-relevant taxa against seafood-safety standards. 

Methods: Fifty wild-caught fish (total length 13.3 ± 2.1 cm) were examined by standard 
parasitological post-mortem; parasites were slide-mounted and identified 
morphologically. Infection and diversity indices, a chi-square test, Spearman 
correlations, a Welch t-test and principal component analysis (PCA) were computed; α 
= 0.05. 

Results: A total of 365 specimens of ten taxa (six ectoparasite and four endoparasite 
groups) were recovered. The anisakid nematode Hysterothylacium sp. dominated (177 
specimens; 48.5% relative dominance; 60% prevalence) and Didymozoon sp.1 was 
most prevalent (62%). Prevalence differed among taxa (χ² = 130.47, df = 9, p < 0.001) 
and correlated strongly with abundance (ρ = 0.939, p < 0.001). Diversity was moderate 
(Shannon H' = 1.327; Berger–Parker d = 0.485) and PC1 explained 94.0% of the 
infection-parameter variance. 

Conclusion: Visible zoonotic anisakid larvae and trypanorhynch cestodes conflict with 
the visible-parasite provisions of EU Regulation (EC) 853/2004, underscoring the need 
for candling, evisceration, freezing and routine surveillance to safeguard seafood safety 
and food security in this fishery. 

Introduction 

Marine capture fisheries are a pillar of food security, 

nutrition and coastal livelihoods across Southeast Asia, 

where pelagic and demersal fish supply affordable 

animal protein to large coastal populations.1–2 The same 

productivity that sustains these fisheries also sustains 

diverse parasite communities, because commercially 

harvested fish frequently serve as intermediate or 

paratenic hosts for helminths and as substrates for 

crustacean ectoparasites.3–4 Parasites are therefore 

simultaneously a determinant of product quality, a 

hazard to consumers, and a sensitive indicator of the 

ecological condition of the waters in which the host 

lives.5–6 

https://ojs.pps.unsri.ac.id/index.php/ppsunsri


Sriwijaya Journal of Environment, Vol. 11, No. 1 [2] 

The public-health dimension of fish parasitism is 

substantial. A global review identified 762 anisakidosis 

cases across 34 countries and noted that high-

consumption nations such as Indonesia and Vietnam are 

almost certainly under-reported,7 while fish-borne 

trematode infection remains common in endemic 

Southeast-Asian communities.2 Anisakidosis arising 

from anisakid larvae in raw or undercooked marine fish 

has risen worldwide,7–8 and surveys of commercial fish 

repeatedly report high anisakid prevalence.9–10 

Priacanthus tayenus (Priacanthidae) is among the 

most commonly harvested commercial species in 

Southeast-Asian fisheries, processed into fillets, surimi 

and dried products. Its parasite-acquisition pathways are 

diverse: anisakid nematodes such as Hysterothylacium 

reach fish through crustacean and fish intermediate 

hosts;3,11 didymozoid and digenean trematodes depend 

on molluscan first intermediate hosts and complex multi-

host cycles;12–13 and parasitic copepods attach directly to 

gills and body surfaces under strong hydrographic and 

seasonal control.4,14 

Parasitological monitoring rests on standardised 

methods. Classical morphological identification is 

increasingly combined with molecular confirmation and 

quantitative ecological metrics — prevalence, mean 

abundance, mean intensity and diversity indices — to 

make surveys comparable across studies,9–10 and 

multivariate ordination now complements taxonomy in 

describing infracommunity structure.15 On the 

regulatory side, seafood-safety frameworks set explicit 

expectations: EU Regulation (EC) No 853/2004 requires 

fishery products to be free of visible parasites at market, 

while the Indonesian SNI 2729 specifies fresh-fish 

quality; both motivate routine parasite inspection of 

landed catch.16–17 

Parasite assemblages also function as bioindicators. 

Because each parasite integrates the trophic, 

hydrographic and pollution history of its host, 

community-level metrics respond to environmental 

stress and habitat change,5,18 and parasite biodiversity 

has been shown to track water quality and host 

condition.6,15 Yet for the east coast of Peninsular 

Malaysia, which fronts the productive South China Sea, 

quantitative parasitological baselines for P. tayenus are 

scarce; although the monogenean fauna of this host has 

been examined elsewhere in its range,19 no study has 

coupled morphological identification with infection 

indices, diversity metrics and seafood-safety 

benchmarking for this coast. 

This study therefore delivers the first integrated, 

quantitatively analysed assessment of the parasite 

assemblage of P. tayenus from the South China Sea off 

east-coast Peninsular Malaysia (Terengganu). Its specific 

aims were: (i) to identify and describe the ecto- and 

endoparasite taxa infecting the host; (ii) to quantify 

infection through prevalence, abundance, intensity, 

dominance and diversity indices, supported by 

inferential statistics, correlation and ordination; and (iii) 

to benchmark the zoonotic and quality-relevant taxa 

against national and international seafood-safety 

standards, thereby linking aquatic biodiversity, food 

security and consumer protection. 

Materials and Methods 

Study Design and Setting 

A cross-sectional parasitological survey was conducted 

on the spotfin bigeye Priacanthus tayenus harvested from 

the east coast of Peninsular Malaysia, fronting the South 

China Sea. The host fish were obtained from the 

commercial marine capture fishery serving the 

Terengganu coast (Kuala Nerus/Kuala Terengganu 

region; approximate landing-ground coordinates 5.2–

5.4° N, 103.0–103.2° E), a tropical demersal–pelagic shelf 

habitat adjacent to a fisheries-dependent shoreline. The 

actual location and institutional affiliations are retained 

without anonymisation. The full sampling-site and host 

characteristics are summarised in Table 1. 

Materials, Samples, and Data Sources 

A total of fifty freshly landed P. tayenus were purchased 

from the commercial catch and transported to the 

laboratory on flaked ice to preserve parasite integrity. 

For each fish, total length (TL, cm) and body weight (BW, 

g) were recorded before examination. Specimens were 

not the product of experimental procedures on live 

animals and no human subjects were involved; 

accordingly, no human-research ethics approval was 

required for this environmental field survey. Each fish 

was examined externally and internally for ectoparasites 

(skin, fins, nostrils, operculum, gill arches, buccal cavity) 

and endoparasites (gut, intestine, body cavity, viscera). 

Examinations were cross-checked against reference 

keys, motile ectoparasites were enumerated once per 

host to avoid double-counting, and voucher slides were 

retained at HICoE-AKUATROP; recovered prevalences 

are therefore minimum estimates. 

Experimental Variables and Analytical Procedures 

Recovered parasites were relaxed, fixed, stained and 

slide-mounted for light-microscope examination and 

camera-lucida drawing. Parasites were identified to the 

lowest reliable taxonomic rank using current keys and 

species descriptions for parasitic copepods, 

monogeneans, anisakid nematodes, didymozoid and 

digenean trematodes and microsporidians.4,12,19–22 Body 

dimensions (total length, fore-body and hind-body 

length and width, sucker diameter, scolex and proboscis 

features) were measured in millimetres or micrometres 

and are reported as mean ± standard deviation with 

range and sample size. Taxa for which diagnostic 

structures were missing or damaged were identified to 

genus, family, order or class. 

Ecological infection parameters were computed for 

every taxon, with the host fish as the sampling unit: 

prevalence (percentage of hosts infected), mean 

abundance (parasites of a taxon divided by all hosts 

examined), mean intensity (parasites divided by infected 

hosts) and relative dominance (a taxon's specimens as a 

percentage of all specimens).4,15 Wilson score 95% 
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confidence intervals were computed for every 

prevalence. Community structure was characterised at 

the component-community level by species richness (S), 

the Shannon–Wiener index (H' = −Σpi ln pi), Pielou's 

evenness (J' = H'/ln S), the Gini–Simpson index (1 − D = 1 

− Σpi2), the Berger–Parker dominance index (d = 

Nmax/N) and Margalef's richness index (dMg = (S − 1)/ln 

N), where pi is the proportional abundance of taxon i and 

N the total number of specimens.5 

Data Analysis 

Analyses were performed in Python 3 (NumPy 1.26). A 

chi-square goodness-of-fit test evaluated the 

homogeneity of prevalence across the ten taxa, with 

Cohen's w as the effect size. Spearman rank-correlation 

coefficients (treated as exploratory) quantified 

associations among prevalence, abundance, intensity 

and dominance. A Welch (unequal-variance) t-test 

compared the total body length of Didymozoon sp.1 and 

Didymozoon sp.2, with Cohen's d and the small-sample-

corrected Hedges' g as effect sizes. Principal component 

analysis (PCA) on the standardised infection-parameter 

matrix summarised the epidemiological structure; 

components were retained by the Kaiser (eigenvalue > 1) 

criterion and the ordination is treated as descriptive 

given the ten-taxon configuration. Significance was set at 

α = 0.05 and exact p-values are reported to three decimal 

places. Zoonotic and quality-relevant taxa were 

benchmarked against EU Regulation (EC) No 853/2004 

and the Indonesian SNI 2729.16–17 The host-by-taxon 

count matrix and analysis code are available from the 

corresponding author. 

Results 

Host Characteristics and Sampling Overview 

The fifty examined P. tayenus had a mean total length of 

13.3 ± 2.1 cm and a mean body weight of 58.6 ± 27.6 g, as 

detailed in Table 1, consistent with the size of 

commercially landed individuals. A total of 365 parasite 

specimens belonging to ten taxa were recovered, 

comprising six ectoparasite groups (Didymozoon sp.1, 

Didymozoon sp.2, Pseudolernanthropus epinepheli, 

Lernanthropus priacanthi, Caligus sp. and Monogenea) 

and four endoparasite groups (Hysterothylacium sp., 

Microsporidia, Digenea and Trypanorhyncha). 

Ectoparasites accounted for 165 specimens (45.2%) and 

endoparasites for 200 specimens (54.8%). 

 

Table 1. Sampling-site and host characteristics of Priacanthus tayenus from the South China Sea, east-coast Peninsular Malaysia (n = 
50). 

Characteristic Value / Description 

Study area East coast of Peninsular Malaysia (Terengganu) 

Water body South China Sea (tropical coastal shelf) 

Approx. landing-ground coordinates 5.2–5.4° N, 103.0–103.2° E 

Habitat / adjacent land use Coastal demersal–pelagic fishing grounds; fisheries-dependent shoreline 

Sampling period Single survey campaign (wet/inter-monsoon season) 

Specimen source Commercial marine capture fishery (freshly landed catch) 

Host species Priacanthus tayenus (Spotfin bigeye; Priacanthidae) 

Sample size (n) 50 fish 

Mean total length 13.3 ± 2.1 cm (mean ± SD) 

Mean body weight 58.6 ± 27.6 g (mean ± SD) 

Examination Whole-body ecto- and endoparasitological post-mortem; permanent slides 

Parasite Infection Parameters and Quality Status 

The infection parameters for all ten taxa are presented in 

Table 2 and illustrated in Figure 1. The anisakid 

nematode Hysterothylacium sp. dominated the 

assemblage numerically, with 177 specimens recovered 

from 30 fish (prevalence 60.0%, mean abundance 3.54 

parasites fish-1, mean intensity 5.90, relative dominance 

48.5%). The didymozoid trematode Didymozoon sp.1 

was the most prevalent taxon, infecting 31 of 50 fish 

(prevalence 62.0%) with 120 specimens (mean 

abundance 2.40; mean intensity 3.87; dominance 32.9%) 

on the gills, nostrils, operculum and fins. As shown in 

Table 2, Pseudolernanthropus epinepheli (prevalence 

24.0%; 22 specimens on gill arches 1–2) and 

Didymozoon sp.2 (16.0%) were of intermediate 

frequency, whereas the microsporidian in sporophorous 

vesicles (10.0%), Monogenea (6.0%), Digenea (4.0%), 

Lernanthropus priacanthi (2.0%), Caligus sp. (2.0%) and 

Trypanorhyncha (2.0%) were uncommon, the last three 

each represented by only one or two specimens. 
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Table 2. Parasite taxa of Priacanthus tayenus: site of infection, infection parameters (prevalence with Wilson 95% CI; mean abundance 
in parasites fish⁻¹; mean intensity; relative dominance), zoonotic potential and quality/safety status relative to EU Regulation (EC) 

853/2004. ✓ = within criterion; ✗ = exceeds/visible parasite. 

Parasite taxon Group (eco-type) Site of infection n Prev. % [95% 

CI] 
Abu

nd. 
Inte

ns. 
Dom

. (%) 
Zoonotic Quality / 

safety 
Hysterothylacium sp. Nematoda (endo) Gut, intestine, body 

cavity 
17

7 
60.0 [46–72] 3.54 5.90 48.5 Yes 

(anisakiasis) 
Exceeds (✗) 

Didymozoon sp.1 Trematoda, 

Didymozoidae 

(ecto) 

Gills, nostril, 

operculum, fins 
12

0 
62.0 [48–74] 2.40 3.87 32.9 No Visible cysts 

(✗) 

Pseudolernanthropus 

epinepheli 
Copepoda (ecto) Gill arches 1–2 22 24.0 [14–37] 0.44 1.83 6.0 No Within (✓) 

Microsporidian in 

sporophorous vesicle 
Microsporidia 

(endo) 
Body cavity 19 10.0 [4–21] 0.38 3.80 5.2 No Within (✓) 

Didymozoon sp.2 Trematoda, 

Didymozoidae 

(ecto) 

Operculum joints 16 16.0 [8–29] 0.32 2.00 4.4 No Visible cysts 

(✗) 

Monogenea Monogenea (ecto) Gills 4 6.0 [2–16] 0.08 1.33 1.1 No Within (✓) 
Digenea Trematoda, 

Digenea (endo) 
Intestine 3 4.0 [1–14] 0.06 1.50 0.8 Possible Within (✓) 

Lernanthropus 

priacanthi 
Copepoda (ecto) Gills 2 2.0 [0.4–11] 0.04 2.00 0.5 No Within (✓) 

Caligus sp. Copepoda (ecto) Maxilla membrane 1 2.0 [0.4–11] 0.02 1.00 0.3 No Within (✓) 
Trypanorhyncha Cestoda (endo) Body-cavity wall 1 2.0 [0.4–11] 0.02 1.00 0.3 Plerocercoid 

(rare) 
Exceeds (✗) 

As Figure 1 shows, mean abundance closely tracked 

prevalence across the assemblage (Spearman ρ = 0.939), 

and the prevalence of the ten taxa was highly 

heterogeneous (χ2 = 130.47, df = 9, p < 0.001; Cohen's w 

= 1.18, a large effect), confirming that the taxa should be 

treated individually. The Wilson 95% confidence 

intervals in Table 2 were narrow for the common taxa 

(e.g., Didymozoon sp.1, 48–74%) but wide for the rare 

taxa (0.4–11% for the single-host taxa), so the latter 

prevalences are imprecise minima. Three distinct 

considerations were separated when assigning the 

quality/safety status in Table 2: zoonotic hazard to the 

consumer, the legal visible-parasite criterion, and 

general product acceptability. The anisakid larvae and 

the trypanorhynch plerocercoid are the principal 

zoonotic and visible-parasite concerns; the conspicuous 

didymozoid cysts are an acceptability issue rather than a 

zoonotic one; and the gill-attached copepods, lying 

outside the edible fillet, are largely irrelevant to the 

marketed portion. 

 

Figure 1. Prevalence (bars; ectoparasites green, endoparasites blue) and mean abundance (red line, right axis on a different scale) of 
the ten parasite taxa in Priacanthus tayenus (n = 50). Prevalence differed significantly among taxa (χ² = 130.47, df = 9, p < 0.001). 
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Community Diversity and Statistical Structure 

The community-level indices, inferential tests, 

correlations and ordination are compiled in Table 3. The 

assemblage showed moderate diversity (Shannon H' = 

1.327; Pielou J' = 0.576; Gini–Simpson 1 − D = 0.648; 

Margalef dMg = 1.525) but pronounced dominance, with 

a Berger–Parker index of 0.485 reflecting that 

Hysterothylacium sp. alone constituted almost half of all 

specimens. As visualised in the correlation matrix of 

Figure 2, prevalence correlated very strongly with 

abundance (ρ = 0.939, p < 0.001) and with dominance (ρ 

= 0.939, p < 0.001), abundance correlated strongly with 

intensity (ρ = 0.818, p = 0.004), and prevalence 

correlated moderately with intensity (ρ = 0.648, p = 

0.043). 

 

Table 3. Diversity indices, inferential tests, correlations and ordination for the parasite assemblage of Priacanthus tayenus. 

Metric / test Result Interpretation 

Species richness (S) 10 taxa — 

Total parasite specimens 365 — 

Shannon–Wiener diversity (H') 1.327 Moderate assemblage diversity 

Pielou evenness (J') 0.576 Moderate evenness; uneven dominance 

Simpson diversity (1 − D) 0.648 Moderate dominance concentration 

Berger–Parker dominance (d) 0.485 Hysterothylacium sp. ≈ half of all specimens 

Margalef richness (dMg) 1.525 Moderate species richness for n = 50 

Ecto : endo individuals 165 : 200 (45.2% : 54.8%) Endoparasites slightly more abundant 

χ2 prevalence homogeneity χ2 = 130.47, df = 9, p < 0.001; Cohen w 

= 1.18 
Highly heterogeneous; large effect 

Spearman: prevalence–abundance ρ = 0.939, p < 0.001 Very strong positive association 

Spearman: abundance–intensity ρ = 0.818, p = 0.004 Strong positive association 

Spearman: prevalence–intensity ρ = 0.648, p = 0.043 Moderate positive association 

Welch t-test: Didymozoon sp.1 vs sp.2 t = 2.61, df = 19.5, p = 0.017; d = 0.81; g 

= 0.79 
sp.1 longer; large effect 

PCA eigenvalues (PC1; PC2) λ1 = 3.76 (94.0%); λ2 = 0.19 (4.8%) One dominant gradient; only PC1 retained 

 

Figure 2. Spearman rank-correlation matrix among parasite infection parameters (prevalence, abundance, intensity, dominance) across 
the ten taxa (n = 10). 
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Principal component analysis of the standardised 

infection-parameter matrix reduced the four variables to 

a single dominant axis: PC1 explained 94.0% of the total 

variance (λ1 = 3.76) and PC2 a further 4.8% (λ2 = 0.19; 

cumulative 98.8%), so only PC1 was retained under the 

Kaiser criterion. Prevalence, abundance and dominance 

loaded almost equally on PC1, whereas mean intensity 

loaded most heavily on PC2, indicating that intensity 

carries information partly independent of how 

widespread a taxon is. As the biplot in Figure 3 shows, 

Hysterothylacium sp. and Didymozoon sp.1 separate 

clearly from the remaining taxa along PC1 as the 

dominant, widespread members of the assemblage, 

while the rare taxa cluster near the origin. 

 

 

Figure 3. PCA biplot of the ten parasite taxa in infection-parameter space (PC1 = 94.0%, PC2 = 4.8% of variance). Arrows are variable 
loadings; symbols denote ectoparasites (green) and endoparasites (blue). 

 

 

Morphological Identification of Principal Taxa 

Among the ectoparasites, Didymozoon sp.1 occurred as 

paired worms in yellowish cysts (0.5–1.5 cm) with a 

slender anterior and broad posterior body; total length 

averaged 7.50 ± 3.02 mm (4.0–14.78 mm; n = 30) with a 

single terminal sucker (0.17 ± 0.03 mm). Didymozoon 

sp.2 was shorter and more thread-like posteriorly (5.21 

± 2.05 mm; 2.13–7.80 mm; n = 9). The two morphotypes 

differed significantly in body length (Welch t = 2.61, df = 

19.5, p = 0.017; Table 3), with a large effect size (Cohen d 

= 0.81; Hedges g = 0.79). Pseudolernanthropus epinepheli 

females (115.9 ± 2.81 µm total length; n = 10) bore two 

long, looped egg strings (182–210 eggs) and attached to 

gill arches by the second antenna and first maxilliped; 

males were not recovered. Lernanthropus priacanthi 

(0.77–0.82 mm) and a single Caligus sp. (3.05 mm, with 

frontal lunules) completed the copepod fauna. Among 

endoparasites, Hysterothylacium sp. larvae (12.08 ± 2.53 

mm; n = 23) showed three lips, a muscular oesophagus 

with ventricular appendix and an intestinal caecum; only 

first- and third-stage larvae were recovered, consistent 

with the fish acting as an intermediate/paratenic host.3,11 

The trypanorhynch plerocercoid (9.15 mm) had two 

bothridia and four hook-bearing tentacles with four 

proboscis bulbs, and was assigned to 

Trypanorhynchidae. 
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Figure 4. Representative morphology of the principal parasite taxa recovered from Priacanthus tayenus: (A) Didymozoon sp.1 stained 
whole-mount, the most prevalent ectoparasite; (B) Pseudolernanthropus epinepheli (schematic; dorsal and ventral views); (C) a 

digenean trematode (scale bar = 1.75 mm); (D) microsporidian spores within a sporophorous vesicle under light microscopy. Images 
are the authors' own specimens. 

 

Discussion 

This study provides the first quantitatively analysed 

parasite assessment of Priacanthus tayenus from the 

South China Sea off east-coast Peninsular Malaysia. Ten 

taxa were recovered from fifty hosts, with the anisakid 

nematode Hysterothylacium sp. dominating the 

assemblage (48.5% of specimens; 60% prevalence) and 

the didymozoid Didymozoon sp.1 the most prevalent 

taxon (62%). Moderate diversity (H' = 1.327) combined 

with high dominance (Berger–Parker d = 0.485) is typical 

of tropical marine infracommunities, in which one or two 

trophically transmitted helminths numerically 

overwhelm a long tail of rare taxa.4,15 

The numerical supremacy of Hysterothylacium is 

ecologically coherent. Anisakid larvae accumulate in the 

viscera and musculature of fish that occupy intermediate 

or paratenic positions in marine food webs, and their 

abundance reflects the density of infected crustacean and 

fish prey.3,11 The recovery of only first- and third-stage 

larvae confirms that P. tayenus functions as an 

intermediate/paratenic host rather than a definitive 

host.9–10 Comparable dominance of anisakid larvae, 

frequently at very high prevalence, has been reported in 

marketed marine fish elsewhere,9,16 reinforcing the view 

that this is a widespread feature of commercial 

demersal–pelagic species rather than a local anomaly. 

The strong, almost linear coupling between 

prevalence and abundance (ρ = 0.939) and between 

abundance and intensity (ρ = 0.818), together with a PCA 

in which a single axis captured 94.0% of the variance, 

indicates that the epidemiology of this assemblage is 

governed primarily by one gradient of infection success: 

taxa that are common are also abundant and dominant. 

Mean intensity, which loaded on the second axis, adds a 

partly independent dimension, since a few uncommon 

taxa reach high intensities in the few hosts they infect. 

This structure mirrors quantitative analyses of other fish 

helminth and parasite communities.5,15 

The host's feeding ecology explains the composition of 

the assemblage. As a nocturnally active mesopredator 

that consumes small fish, crustaceans and cephalopods 

over soft-bottom and reef-associated grounds, P. tayenus 

accumulates the larval parasites of its prey, so the 

dominance of trophically transmitted helminths directly 

reflects local food-web structure and integrates the 

trophic and environmental history of the host.6,18 This 

mechanistic link is what justifies treating the assemblage 

as a bioindicator: a future shift in the prevalence or 

dominance of these helminths would signal a change in 

the food web and, indirectly, in the environmental 

conditions that shape it.5,15 

Among the ectoparasites, the dominance of 

didymozoid trematodes is notable. Didymozoon cysts are 

conspicuous, yellowish and visible without dissection, a 
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feature that supports their use as biological markers of 

host biology, and didymozoid infections of commercial 

fish are increasingly documented with integrative 

methods.12 The significant length difference between the 

two morphotypes (Hedges g = 0.79) is consistent with 

their treatment as distinct species pending molecular 

confirmation.19,22 The parasitic copepods — 

Pseudolernanthropus epinepheli, Lernanthropus 

priacanthi and Caligus sp. — attach to the gills and 

maxillary membrane and are of particular concern for 

aquaculture, where caligid and related infections cause 

gill damage, osmoregulatory failure and secondary 

infection.4,14 That Pseudolernanthropus rather than 

Caligus dominated the copepod fauna likely reflects the 

rough, spined scales of P. tayenus, which impede caligid 

attachment except on soft membranes.20 

The endoparasite fauna carries the clearest 

environmental and public-health signal. 

Hysterothylacium and related anisakids are the agents of 

human anisakiasis, which follows ingestion of viable 

larvae in raw or undercooked fish and manifests as 

abdominal pain, nausea and, rarely, intestinal 

obstruction or perforation, with allergic sensitisation to 

parasite antigens compounding the risk.7,9 Although 

Hysterothylacium is generally considered of lower 

zoonotic potency than Anisakis sensu stricto, its larvae 

are routinely treated as a seafood-safety hazard,10–11 and 

the trypanorhynch plerocercoid recovered here, while 

rarely infecting humans, further reduces product 

acceptability. Digenean trematodes complete the picture: 

several fish-borne digeneans mature in the human 

intestine after consumption of infected fish, a recognised 

regional concern in Southeast Asia.2,13 

These findings have direct regulatory implications. EU 

Regulation (EC) No 853/2004 requires fishery products 

to be free of visible parasites when placed on the market, 

and the Indonesian SNI 2729 sets quality expectations 

for fresh fish. The visible anisakid larvae, trypanorhynch 

cyst and conspicuous didymozoid cysts documented 

here would not meet the visible-parasite criterion, 

implying that a proportion of landed P. tayenus could be 

downgraded or rejected under strict inspection.16–17 

Translating this into action requires supply-chain 

measures: prompt evisceration at capture, candling of 

fillets at processing, and freezing at −20 °C for at least 24 

h (or −35 °C for 15 h) to inactivate larvae before any raw 

or lightly cured consumption, enforced by the 

Department of Fisheries and food-safety authorities.8–9 

Embedding these graduated controls would protect 

consumers, preserve market value and support the food-

security role of the fishery.1–2 

Placing the present prevalences in a comparative 

frame underlines their significance. In blue whiting from 

Portuguese waters, every one of fifty examined fish 

carried anisakid larvae,9 and anisakid nematodes — 

including Hysterothylacium — are widely recorded in 

commercially important marine fish and squid from the 

Bay of Bengal, the nearest comparable tropical Asian 

setting.3 The 60% Hysterothylacium prevalence and 

48.5% dominance recorded here for P. tayenus therefore 

sit within the range reported for heavily fished 

demersal–pelagic species, and the additional detection of 

anisakids in marketed and ready-to-eat products 

elsewhere16–17 shows that the hazard persists along the 

supply chain rather than being confined to the point of 

capture. Such cross-study comparison is only possible 

because standardised infection indices were computed, 

illustrating the value of the quantitative upgrade adopted 

in this work.10 

The less abundant taxa, although individually rare, are 

epidemiologically and ecologically informative. The 

microsporidian in sporophorous vesicles recovered from 

the body cavity belongs to a group whose diversity in 

regional fishes is still being catalogued,22 and its 

presence, together with the gill-infecting monogeneans, 

signals the breadth of the infracommunity that a single 

host can support. Monogeneans are highly host- and site-

specific and are sensitive indicators of gill condition,19 so 

even the four specimens recovered here are worth 

documenting as part of the baseline. The Microsporidia 

and monogeneans also illustrate the detection limits of a 

morphology-only survey, because their small, fragile 

bodies are readily lost during processing — a further 

argument for complementary molecular screening in 

future campaigns.22 

Because the South China Sea is a shared, 

transboundary resource, the seafood-safety and food-

security implications of these findings extend beyond a 

single landing site. Capture fisheries remain central to 

protein and micronutrient supply across the region,1 and 

fish-borne parasitic infections continue to impose a 

measurable burden on endemic communities,2 a burden 

that global reviews suggest is substantially under-

reported in high-consumption Southeast-Asian nations.7 

Aligning local post-harvest practice with the visible-

parasite expectations of EU Regulation (EC) 853/2004 

and the Indonesian SNI 2729, and harmonising 

inspection across neighbouring fisheries, would 

therefore yield benefits for consumer protection, market 

access and regional food security simultaneously.16 

The principal strengths of this study are its integration 

of morphological identification with a full quantitative 

layer (infection indices, diversity indices, inferential 

tests, correlation and ordination), its explicit regulatory 

benchmarking, and its provision of a previously missing 

baseline for an economically important food fish from 

this coast.5–6 Several limitations should temper 

interpretation. The survey represents a single location 

and effectively a single season, so spatial and temporal 

variability remain uncharacterised; the field impression 

that parasitic copepods were more numerous during the 

monsoon is a hypothesis for formal seasonal study, not a 

result.4 Identifications rest on morphology alone, and 

several taxa could be resolved only to genus, family or 

class because diagnostic specimens were lost, damaged 

or immature; molecular barcoding (COI/ITS) is needed 

for species-level confirmation and zoonotic-risk 

refinement.10,19,22 Finally, intermediate-host 

relationships and the viability of larvae to humans were 

not assessed and should be addressed in future work. 
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Finally, the wild-stock data reported here have 

practical relevance for the region's expanding marine 

aquaculture. Several of the taxa recovered from P. 

tayenus — notably the lernanthropid and caligid 

copepods and the gill monogeneans — are recognised 

problems in cage culture, where they can proliferate 

rapidly and cause mass mortality of young fish through 

gill damage, osmoregulatory failure and secondary 

infection.4,14 Documenting the natural reservoir of these 

parasites in a sympatric wild host therefore supports 

biosecurity planning for any culture of bigeye or co-

located species, and reinforces the case for using parasite 

surveillance as a routine, low-cost component of both 

fisheries monitoring and aquaculture health 

management.15,19 

Conclusion 

The spotfin bigeye Priacanthus tayenus from the South 

China Sea off east-coast Peninsular Malaysia harbours a 

moderately diverse but strongly dominated parasite 

assemblage of ten taxa, led numerically by the zoonotic 

anisakid Hysterothylacium sp. (48.5% dominance; 60% 

prevalence) and in prevalence by Didymozoon sp.1 

(62%). Prevalence was highly heterogeneous among taxa 

(χ2 = 130.47, p < 0.001) and tightly coupled to abundance 

(ρ = 0.939), with a single PCA axis explaining 94.0% of 

the epidemiological structure. The presence of visible 

zoonotic and quality-relevant parasites is inconsistent 

with the visible-parasite provisions of EU Regulation 

(EC) 853/2004 and the intent of SNI 2729, indicating that 

landed bigeye should be subject to candling, prompt 

evisceration and freezing before raw consumption. We 

recommend seasonal, multi-site monitoring coupled 

with molecular identification to confirm species, refine 

zoonotic risk and use this parasite assemblage as an 

indicator of aquatic ecosystem health and seafood safety 

in the regional fishery. 
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