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ABSTRACT 
Small fishery businesses in Probolinggo increasingly turn cobia (Rachycentron canadum) into 
a crispy snack, yet little is known about how they manage food safety when they buy fish 
already dried by others instead of processing their own catch. This study assessed the food 
safety of that product at UD. Hamid Jaya, a family business trading as Dasugi Foods, looking 
at prerequisite programmes, the HACCP plan, microbial and chemical hazards, nutritional and 
sensory quality, and how neighbours view the business. Data came from observation, owner 
interviews, accredited laboratory tests, an eight-member sensory panel and a Likert 
questionnaire answered by 36 neighbours. Against the CPPB-IRT checklist, the business 
ranked at IRTP Level II (two major, one minor deviation). The hazard analysis yielded three 
critical control points: acceptance of the dried fish, deep-frying at 175 °C or hotter for 3 min 
or longer, and storage of the packed snack at relative humidity of 65% or below. The purchased 
fish exceeded the national plate count limit (SNI 8273:2016), and no Salmonella spp., 
pyrethroids or formaldehyde were found, but total arsenic (0.697 mg/kg) was about 2.8 times 
the BPOM limit of 0.25 mg/kg, and its inorganic share was not measured. Each 100 g of snack 
supplied 457 kcal and 39.7% protein at 3.27% moisture, the panel scored it 8.03 out of 9, and 
neighbours rated the business favourably (4.12 of 5). Because the main hazards arrive with the 
raw material, supplier checks, written HACCP records and routine metal testing deserve 
priority. 
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ABSTRAK 

Usaha perikanan kecil di Kota Probolinggo makin banyak mengolah ikan jenggelek 
(Rachycentron canadum) menjadi camilan crispy, tetapi cara usaha tersebut mengelola 
keamanan pangan belum banyak diketahui, khususnya ketika ikan dibeli dalam keadaan sudah 
kering dari pihak lain. Penelitian ini menilai keamanan pangan produk tersebut di UD. Hamid 
Jaya, usaha keluarga bermerek Dasugi Foods, dari sisi program prasyarat, rencana HACCP, 
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bahaya mikroba dan kimia, mutu gizi dan sensori, serta tanggapan warga. Data dihimpun 
melalui observasi, wawancara dengan pemilik, analisis di laboratorium berakreditasi (ISO/IEC 
17025), penilaian sensori oleh delapan orang panelis, dan kuesioner Likert kepada 36 warga 
sekitar. Berdasarkan daftar periksa CPPB-IRT, usaha ini tergolong IRTP Level II; ditemukan 
dua temuan mayor dan satu temuan minor. Dari analisis bahaya ditetapkan tiga CCP: saat ikan 
kering diterima, penggorengan pada suhu minimal 175 °C selama sekurang-kurangnya 3 menit, 
dan penyimpanan produk kemasan pada kelembapan relatif paling tinggi 65%. Angka lempeng 
total ikan kering berada di atas ambang SNI 8273:2016; Salmonella spp., piretroid, dan 
formaldehida tidak ditemukan, sedangkan kadar arsen total (0,697 mg/kg) melampaui batas 
BPOM 0,25 mg/kg, kira-kira 2,8 kali lipat, sedangkan bentuk anorganiknya belum diuji. Tiap 
100 g produk menyumbang 457 kkal, kadar protein 39,7%, dan air hanya 3,27%; panelis 
memberi nilai rata-rata 8,03 dari 9, dan warga menilai usaha ini positif (4,12 dari 5). Karena 
bahaya utama masuk bersama bahan baku, pemeriksaan pemasok saat penerimaan, pencatatan 
HACCP tertulis, dan uji logam berat rutin perlu didahulukan pada usaha sejenis. 
 
Kata Kunci: HACCP, Ikan Kering, Keamanan Pangan, Rachycentron canadum, UMKM 

INTRODUCTION 
In Indonesia, fish feed people and pay wages. Turning raw catch into processed goods 

raises its selling price and brings jobs to coastal towns, and even by-products can be converted 
into saleable items (Vanany et al., 2024). Probolinggo City, on the northern coast of East Java, 
depends to a large degree on marine and fisheries activity and has been one of the sites of the 
regional blue economy programme, which links processed fishery products to the creative 
economy (Marwiyah & Lailatul Fitria, 2023). Coastal processors, most of them micro, small 
and medium enterprises (MSMEs), can raise the added value of their products through better 
packaging and marketing (Hafiludin et al., 2025). 

MSMEs absorb much of the Indonesian workforce and contribute to the national 
economy (Hapsari et al., 2024), so helping those built on local fish is a practical route to wider 
markets and better household income. Cobia (Rachycentron canadum), known locally as ikan 
jenggelek, is one of the species now being promoted in Probolinggo. Cobia grows fast and is 
now farmed in many countries (Benetti et al., 2021). The flesh is protein-rich protein-rich and 
contains omega-3 fatty acids, which suits it to value-added foods (Ilhami & Nisak, 2025); fish 
in general are a key dietary source of animal protein, EPA and DHA (Andhikawati et al., 2021). 
Cobia is already processed industrially into frozen skinless fillets (Purnamasari et al., 2023), 
its bones and skin have been tested as gelatin sources (Anandito et al., 2024; Febrianti et al., 
2023), and it passes through Mayangan Port in Probolinggo (Setyohadi et al., 2024). Local 
MSMEs mostly sell it as crispy cobia: pieces of dried fish dipped in spiced batter and deep-
fried. 

Ready-to-eat snacks of this kind must be safe without further cooking at home. In 
Indonesia, a fish processing unit needs to show GMP and SSOP in place before it can be granted 
a processing feasibility certificate (Permen KP, 2019). HACCP then builds on these 
prerequisites as a preventive system that finds and controls biological, chemical and physical 
hazards along the whole process (Codex Alimentarius Commission, 2020). Evidence from 
seafood plants suggests that firms complying with several safety standards, and using physical 
intervention steps, perform better on food safety (Van Durme et al., 2024). Small-scale 
fisheries, by contrast, often lack proper sanitation facilities, monitoring programmes and 
trained staff (Garrido Gamarro et al., 2023), and poor management and insufficient training are 
the main barriers to HACCP certification in the meat industry, with smaller firms facing added 
resource limits (Dima et al., 2024). Recent bibliometric work confirms that HACCP is still the 
backbone of quality management research in food production (Radu et al., 2023). 
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What sets UD. Hamid Jaya apart from the enterprises usually studied is its supply model. 
The owner does not dry fish on site; cobia arrives already dried from outside suppliers. Many 
microbial and chemical risks are therefore brought in at the gate rather than created in the 
kitchen, and the owner has little say over how the fish was handled beforehand. The concern 
is real, as an Indonesian survey found heavy metals above permitted levels in fish from polluted 
waters such as the Ciliwung River and Jakarta Bay (Yulyana et al., 2023). This study therefore 
set out to evaluate the food safety of crispy cobia made by this MSME: to describe how its 
prerequisites (GMP and SSOP) and HACCP plan work in practice, to measure microbial and 
chemical hazards in the raw material and the snack, to report the nutritional and sensory quality 
of the product, and to record how neighbours perceive the business. 

 
RESEARCH METHODS 

Time and Location 
Fieldwork ran from 1 April to 31 May 2026 at the premises of UD. Hamid Jaya in 

Probolinggo City, East Java. The area has busy fishing and processing activity and is one of 
the places where cobia products are being developed. 
Materials and Tools 

Two materials were studied: the finished crispy cobia and the dried cobia that UD. Hamid 
Jaya buys to make it (Figure 1). Species identity was checked on fresh specimens at the supplier 
before drying, using external morphological characters. All laboratory work was carried out by 
PT Eurofins Angler Biochemlab in Surabaya, which holds ISO/IEC 17025:2017 accreditation 
from the national accreditation body (LP-514-IDN). Field instruments were a five-point Likert 
questionnaire, a hedonic score sheet (1–9) prepared according to SNI 2346:2015 (BSN, 2015), 
a digital thermometer and a hygrometer. 

 
Figure 1. Packed crispy cobia sold under the Dasugi Foods brand. 

Research Design 
This was a descriptive study with a mixed-methods design, carried out as a case study of 

one enterprise, UD. Hamid Jaya. Four data components were used, and each had a defined role. 
(1) A qualitative assessment of GMP, SSOP and HACCP practice, based on interviews, direct 
observation and the CPPB-IRT checklist, described the prerequisite programmes and the 
process flow and identified the hazards at each step. (2) Laboratory tests on the dried fish and 
the finished snack (microbial, chemical, heavy-metal and proximate analysis) measured those 
hazards against national limits. The food safety conclusions rest on these two components, 
which were integrated in three steps: the hazards identified in (1) were set against the laboratory 
results in (2); the steps at which a significant hazard was confirmed were designated CCPs with 
a decision tree; and critical limits, monitoring and corrective actions were then set for each 
CCP. (3) The sensory test and (4) the community questionnaire were not used to judge safety. 
They describe product acceptability and the social acceptance of the business, and they were 
interpreted alongside the safety findings in the Discussion, so that safety, acceptability and 
social acceptance can be read together without being merged into a single score. 

https://issn.lipi.go.id/terbit/detail/1525490649
https://issn.lipi.go.id/terbit/detail/1349235820


Fisheries Journal, 16 (4), 2221-2239. http://doi.org/10.29303/jp.v16i4.2566 
Yusvantika et al. (2026) 
 

e-ISSN : 2622-1934, p-ISSN : 2302-6049                     2224 

The population for the community component was the 60 residents living within 500 m 
of the premises. Sampling was purposive, a non-probability approach in which participants are 
selected against stated criteria (Campbell et al., 2020). Residents were eligible if they (1) lived 
within 500 m of the premises, (2) knew the business or had taken part in its activities, and (3) 
were willing to complete the questionnaire. These criteria were set because only residents with 
some contact with the business can judge its social and economic effects. The researcher visited 
and listed all 60 residents; 36 were willing to complete the questionnaire and 24 declined, a 
participation rate of 60% (36 of 60). The instrument had ten five-point Likert items and was 
administered face to face by the researcher, who explained how to fill it in. Participants were 
not compared with non-participants, and selection depended on willingness to take part and on 
contact with the business, so the results describe the views of residents who know it and are 
not representative of the whole neighbourhood. The likely direction of this bias is discussed 
under Social Acceptance. 

Information on GMP, SSOP and HACCP practice was obtained by interviewing the 
owner and the staff involved in operations, and it was not accepted on their word alone. Each 
statement was checked against direct observation by the researcher during five visits to the 
premises between 1 April and 31 May 2026, against the written records that were available (for 
example, supplier paperwork and batch records), and against photographs taken during 
production (Figure 2). The CPPB-IRT checklist was scored from what was observed on the 
premises. Where a practice was described but no record or observation supported it, as with 
batch records (Table 1), it was graded on the evidence available and the owner's statement is 
reported as such. Laboratory results on the raw material and the snack gave an independent 
check on the hazards described. Combining interviews, observation, records and laboratory 
data in this way follows the principle of triangulation (Jespersen & Wallace, 2017). 
HACCP Plan and Prerequisite Programmes 

Prerequisite programmes were scored with the CPPB-IRT checklist. Each deviation was 
graded as minor, major, serious or critical, and the pattern of deviations sets the IRTP level, 
from I (best) to IV (BPOM, 2012). Businesses at level I or II can obtain the home-industry food 
production certificate (BPOM, 2018b). The HACCP plan followed the twelve steps in Codex 
CXC 1-1969 Rev. 2020 (Codex Alimentarius Commission, 2020). The process was mapped 
from receipt of the dried fish through sorting, washing, seasoning, battering, frying, draining, 
packing and storage to distribution (Figure 2). Biological, chemical and physical hazards were 
listed for every step, CCPs were identified with a decision tree adapted from Kosasih et al. 
(2025), and critical limits, monitoring procedures and corrective actions were set for each CCP. 

 
Figure 2. Receiving, seasoning, frying and packing of crispy cobia at UD. Hamid Jaya. 

Laboratory Analysis 
Proximate analysis followed SNI 01-2891-1992 (BSN, 1992), the established Indonesian 

standard test method for food and beverages that was applied by the laboratory : protein by 
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Kjeldahl (clause 7.1), fat by Soxhlet (clause 8.2), and moisture and ash by gravimetry. 
Carbohydrate was obtained by difference, energy was calculated, and salt was titrated. 
Bifenthrin, cypermethrin and formaldehyde were measured by LC-MS/MS. Indonesia has no 
SNI limit for pesticide residues in fish, since SNI 7313:2008 covers only plant-based farm 
produce (BSN, 2008), so pesticide results were judged against the laboratory limit of 
quantification of 0.01 mg/kg. Cadmium, lead, total arsenic, total mercury and tin were 
quantified by ICP-MS, a technique widely used for multi-element analysis of fishery products 
(Kim et al., 2023), and checked against BPOM Regulation No. 5 of 2018 (BPOM, 2018a), 
which sets limits of 0.25, 0.20, 0.10 and 0.50 mg/kg for arsenic, lead, cadmium and mercury 
in fish and fishery products and sets no limit for tin in this category. Aerobic plate count was 
determined by the laboratory with the FDA Bacteriological Analytical Manual method, 
Chapter 3 (U.S. Food and Drug Administration, 2026), and compared with SNI 8273:2016 
(BSN, 2016), which allows at most 1×10⁵ colonies/g in dried salted fish. Salmonella spp. was 
screened by real-time PCR, and both parameters were also checked against BPOM Regulation 
No. 13 of 2019 (BPOM, 2019), category 09.2.5 (dried fish), which requires Salmonella to be 
negative in 25 g and sets 1×10⁵ and 1×10⁶ colonies/g as the lower and upper plate count limits, 
with up to two of five samples allowed between them. Samples were sent straight to the 
laboratory to keep the chain of custody intact (Figure 3). 

 
Figure 3. Dried and crispy cobia samples being dispatched to the laboratory in Surabaya. 

Sensory Evaluation 
The sensory panel consisted of eight semi-trained officers of the Jember Regency Food 

Security and Livestock Service who work as junior food security analysts or junior agricultural 
product quality inspectors. They scored appearance, odour, taste and texture on the 1-9 hedonic 
scale of SNI 2346:2015 (BSN, 2015), where any score above 7 means the product is liked 
(Figure 4). Before testing, the panelists were briefed on how to score fishery products. Each 
received the sample in an identical container labelled with a random three-digit code, so that 
scores would not be influenced by labels or by presentation order. All panelists were tested at 
the same time in a well-lit room free of foreign odours, and each recorded scores on a prepared 
score sheet. The panelists knew which product they were assessing, so the test was not blind; 
the random code only guarded against label and order effects. Only one product was assessed, 
so there was no serving order between products and no reference sample. Scores are reported 
as the mean and standard deviation of the eight panelists for each attribute. 
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Figure 4. Panelists scoring crispy cobia during the sensory test. 

Data Analysis 
Laboratory and sensory results are reported as mean ± standard deviation and compared 

with the relevant SNI and BPOM limits. Questionnaire answers were processed in SPSS with 
descriptive frequency statistics: a mean and standard deviation for each item, an overall grand 
mean, and the allocation of each respondent's total score to one of five bands, from "very poor" 
to "very good". The questionnaire had ten items, each answered on a five-point scale from 1 
(very poor) to 5 (very good): social facilities provided by the business, involvement of local 
people in its development, acceptance of migrant workers, benefits from the business, absence 
of disturbance to safety and comfort (a high score means no disturbance), relations with 
neighbours, effect on the local economy, outlook for the business, general opinion of the 
business, and its effect on social life around it. The total score therefore ranged from 10 to 50, 
and the five bands were roughly equal intervals of eight points: very poor (10–18), poor (19–
26), neutral (27–34), good (35–42) and very good (43–50). 

 
RESULTS 

GMP and SSOP Assessment 
The work area was kept clean, the equipment was free of rust, raw fish and finished 

snacks were stored apart, and workers followed hygiene rules. Scored with the CPPB-IRT 
checklist, the business reached IRTP Level II, with two major deviations (building surfaces 
and batch records) and one minor deviation (cleaning routine), as shown in Table 1. 

 
Table 1. CPPB-IRT findings on prerequisite programmes at UD. Hamid Jaya 
Aspect assessed Observation Type of deviation 

Floor, walls, ceiling and ventilation Surfaces not fully watertight; hard to 
sanitise Major 

Batch and quality records Not written for every production batch Major 
Cleaning of work area and tools Carried out, but not yet a fixed routine Minor 
Resulting IRTP level Level II – 

Source: field observation scored with the CPPB-IRT checklist (BPOM, 2012). 
 
HACCP Plan 

Ten steps make up the process, from receipt of the dried fish to distribution (Figure 2). 
Drying is not one of them, because the fish is delivered dry. When the hazards at each step 
were set against the laboratory findings, three steps qualified as CCPs: receipt of the dried fish 
(CCP-1), deep-frying (CCP-2) and storage of the packed snack (CCP-3). Their hazards and 
critical limits are listed in Table 2. Monitoring was kept simple: a digital thermometer for oil 
temperature, a hygrometer in the store room, and a sensory check plus supplier paperwork for 
every delivery. When a limit is breached, the fish is returned to the supplier, the batch is fried 
again, or the stock is moved to a drier room. 
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Table 2. Critical control points in the HACCP plan for crispy cobia at UD. Hamid Jaya 
CCP Process step Hazard of concern Critical limit 

CCP-1 Receipt of dried 
fish 

Biological: high plate count; 
Chemical: arsenic 

Plate count ≤1×105 CFU/g; 
Salmonella absent; As ≤0.25, Pb 
≤0.20, Cd ≤0.10 and Hg ≤0.50 
mg/kg (BPOM Regulation No. 

5/2018) (a, b) 

CCP-2 Deep-frying 
Biological: surviving 

microorganisms; Chemical: 
degraded oil 

Oil ≥175 °C for ≥3 min (c) 

CCP-3 Storage of packed 
snack 

Biological: mould; Physical: 
damaged packs 

RH ≤65%, ≤30 °C, sealed packs 
(d) 

Source: decision tree adapted from Kosasih et al. (2025) and Codex Alimentarius Commission (2020). Notes: the 
limits are specifications for incoming material and for process control, not acceptance criteria for the finished 
snack. (a) SNI 8273:2016 and BPOM Regulation No. 13/2019. (b) BPOM Regulation No. 5/2018, applied to the 
raw material as a precaution. (c) Practical limit, not validated; comparable to 180 ± 10 °C for 4–7 min (Ruenda et 
al., 2025). (d) Chosen to limit the rise in water activity, which was not measured. 

CCPs were identified with a four-question decision tree (adapted from Kosasih et al., 
2025; Codex Alimentarius Commission, 2020) applied to each step in turn (Table 3). A step is 
a CCP when Q2 is answered yes, or when Q2 is no, Q3 is yes and Q4 is no. For receipt of dried 
fish, Q2 was yes because rejecting non-conforming lots is the only point at which arsenic and 
a high plate count can be kept out of the process, and no later step removes arsenic. For deep-
frying, Q2 was yes because heat is the only step designed to reduce the microbial load. Storage 
of the packed snack was a CCP through Q3 and Q4: leaking or damp packs allow mould growth 
and recontamination, and the snack is eaten without further heating. Sorting, washing, 
seasoning and packing were not CCPs, because the hazards there are controlled by GMP and 
SSOP. 

 
Table 3. Decision-tree answers for each process step 

Process step Q1 Q2 Q3 Q4 Decision 
Receipt of dried fish Yes Yes – – CCP-1 
Deep-frying Yes Yes – – CCP-2 
Storage of packed snack Yes No Yes No CCP-3 
Sorting, washing, seasoning, 
packing 

Yes No No – Not a CCP 
(GMP/SSOP) 

Q1, control measure exists? Q2, step designed to eliminate or reduce the hazard? Q3, contamination could exceed 
acceptable limits? Q4, later step eliminates the hazard? Source: decision tree adapted from Kosasih et al. (2025) 
and Codex Alimentarius Commission (2020); answers from this study. 

The critical limits come from national regulations and were set as supplier specifications 
for incoming dried fish, which is different from the criteria used to judge the finished snack. 
At CCP-1, the plate count limit of 1×10⁵ CFU/g follows SNI 8273:2016 for dried salted fish 
and equals the lower limit (m) of BPOM Regulation No. 13 of 2019, and Salmonella must be 
absent in 25 g under the same regulation. No regulation sets metal limits for dried fish used as 
a raw material, so the limits of BPOM Regulation No. 5 of 2018 for fish and fishery products 
were adopted as a precaution, because frying does not remove metals. The finished snack was 
judged only against BPOM Regulation No. 5 of 2018 for metals (Table 6); its microbial quality 
was not tested in this study. Plate count and Salmonella are grouped under CCP-1 because both 
are biological hazards that enter with the raw material and are controlled by the same measures, 
approval of the supplier and rejection of non-conforming lots. They differ in what they show 
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and in how they are monitored. The plate count is an indicator of the overall hygiene of drying 
and handling and, like metals, cannot be seen at receipt, so it is verified from supplier 
documents and periodic laboratory tests (every six months in the plan). Salmonella is a specific 
pathogen whose limit is absence and can only be detected in the laboratory, so it should be 
added to the periodic laboratory submission. Sensory inspection of every delivery backs up 
both checks, but it detects only gross spoilage. 

The frying limit of 175 °C for at least 3 min was chosen as a combination of temperature 
and time that a small producer can reach and check with a digital thermometer on every batch. 
It was not adopted from a standard and was not derived from a lethality study of this product. 
Two published reference points are available. A catfish-skin chip MSME in Bandar Lampung 
used 180 ± 10 °C for 4–7 min as its critical limit, which came from its own HACCP analysis 
rather than from a standard (Ruenda et al., 2025), and experimental fish crackers cut into slices 
about 2 mm thick were fried at 160, 170 and 180 °C for 10 s (Tokarczyk et al., 2025). Both 
show that 175 °C lies within the range used for thin fish snacks, but neither measured microbial 
reduction, so neither validates the limit. At UD. Hamid Jaya, product thickness, batch size and 
core temperature were not recorded, and the reduction in microorganisms after frying was not 
measured. The limit is therefore a provisional operating limit, and it is considered adequate 
only for the thin, battered pieces of dried fish that were fried in this study. Validation would 
need the core temperature of the thickest pieces at the end of the minimum frying time, and 
plate counts and Salmonella tests before and after frying in several batches. 

At CCP-3, the limits of RH ≤65% and ≤30 °C with sealed packs were set so that the 
packed snack, which is low in moisture (3.27%), does not take up water in the store room. The 
relative humidity in equilibrium with a food corresponds to its water activity, so RH ≤65% 
corresponds to a water activity of about 0.65. Most bacteria need a water activity above 0.85, 
but yeasts and moulds can grow at values as low as 0.61, and almost no microbial growth is 
expected below 0.60 (Fitri et al., 2022). The RH limit is therefore a practical rather than a 
conservative limit: it sits slightly above the lowest water activity at which moulds have been 
reported to grow, and it relies on sealed packs and on the low moisture of the snack to keep the 
water activity of the product itself lower than that of the store room air. The temperature limit 
reflects the finding that storage temperature strongly affects the growth rate of Listeria 
monocytogenes in ready-to-eat fish products (Cipriani et al., 2025). In the plan, RH and 
temperature are read daily with a hygrometer, readings are logged, pack integrity is checked 
before distribution, and the hygrometer is calibrated monthly. Water activity was not measured 
in this study because the equipment was not available, and no storage trial was carried out, so 
no record of RH or temperature over a storage period is reported and the limits were not tested 
against the actual water activity of the stored snack. This is a limitation, because mould growth 
is more directly related to water activity than to moisture content alone. 
 
Table 4. HACCP plan: monitoring, corrective action and verification for each CCP 

CCP Critical limit Monitoring Corrective action Verification and records 
CCP-1 
Receipt 
of dried 
fish 

Plate count ≤1×10⁵ 
CFU/g; Salmonella 
absent in 25 g; As, Pb, 
Cd, Hg within BPOM 
Regulation No. 5/2018 

Sensory inspection and 
supplier documents at every 
delivery 

Reject or return non-
conforming lots; stop 
production; change supplier 

Monthly audit of incoming 
material; laboratory tests 
(plate count, metals) every 
six months; receiving record 
form 

CCP-2 
Deep-
frying 

Oil ≥175 °C for ≥3 min Digital thermometer reading 
for every batch; frying time 
recorded 

Fry again; discard the batch 
if temperature is not reached; 
recalibrate thermometer 

Monthly thermometer 
calibration; periodic 
microbial test of finished 
product; daily temperature 
log 
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CCP Critical limit Monitoring Corrective action Verification and records 
CCP-3 
Storage 
of 
packed 
snack 

RH ≤65%; ≤30 °C; 
sealed packs 

Daily RH and temperature 
reading with a hygrometer; 
pack integrity checked before 
distribution 

Move stock to a drier room; 
replace damaged packs; 
discard mouldy product 

Monthly hygrometer 
calibration; sensory check of 
stored samples; daily RH 
and temperature record 

Source: HACCP plan prepared in this study. 
The three CCPs form a chain. CCP-1 is the only point that can keep arsenic and a high 

bacterial load out of the product, CCP-2 reduces the microbial load that passes CCP-1 but 
cannot remove metals, and CCP-3 protects the snack after the last heat step. A failure at CCP-
1 therefore cannot be made up for later, which is why most of the monitoring effort is placed 
there. All procedures can be carried out by production staff with a digital thermometer, a 
hygrometer and record sheets, without laboratory equipment on site. Missing batch records 
were one of the major deviations found with the CPPB-IRT checklist (Table 1), so a record 
sheet is attached to each CCP; a written plan of this kind gives the owner a basis for 
accountability to inspectors and customers (Lee et al., 2023). Until the limits are validated, they 
should be treated as provisional operating limits and reviewed after the first six months of 
records and the first periodic laboratory results. 
 
Microbial and Chemical Hazards 

The dried fish failed the aerobic plate count limit of SNI 8273:2016 (a lower-bound result 
of >2.5×10⁵ CFU/g, not an exact count) but tested negative for Salmonella spp. (Table 5). 
Neither pyrethroids nor formaldehyde were detected. In the finished snack, cadmium, lead and 
mercury stayed below the limits of BPOM Regulation No. 5 of 2018 and tin was not detected, 
but total arsenic (0.697 mg/kg) was about 2.8 times the limit of 0.25 mg/kg (Table 6). This 
compares total arsenic with the regulatory limit and is not an assessment of inorganic arsenic 
exposure. 

 
Table 5. Microbial quality of the dried cobia bought as raw material 

Parameter Measured value Limit (SNI 8273:2016; 
BPOM 13/2019) Assessment 

Aerobic plate count >2.5×105 CFU/g 1×105 CFU/g Above limit 
Salmonella spp. Not found in 25 g Absent in 25 g Meets limit 

Source: PT Eurofins Angler Biochemlab, report AR-26-DL-017456-01. The plate count was reported as a lower 
bound (>2.5×10⁵ CFU/g), not as an exact count. 
 
Table 6. Pesticides, formaldehyde and heavy metals in the raw material and snack 
Analyte Measured (mg/kg) Limit (mg/kg) Assessment 
Bifenthrin <0.01 (not detected) None seta Not detected 
Cypermethrin <0.01 (not detected) None seta Not detected 
Formaldehyde <1 (not detected) Bannedb Not detected 
Cadmium (Cd) 0.023 0.10 Meets limit (23%) 
Lead (Pb) 0.044 0.20 Meets limit (22%) 

Arsenic, total (As) 0.697 0.25 Exceeds limit (about 
2.8×) 

Mercury, total (Hg) <0.05 (not detected) 0.5 Meets limit 
Tin (Sn) <0.1 (not detected) None set No limit set 

Source: PT Eurofins Angler Biochemlab, reports AR-26-DL-017456-01 and AR-26-DL-017327-01; metal limits 
from BPOM (2018a), which sets no tin limit for this category.. aNo SNI limit exists for pesticides in fishery 

https://issn.lipi.go.id/terbit/detail/1525490649
https://issn.lipi.go.id/terbit/detail/1349235820


Fisheries Journal, 16 (4), 2221-2239. http://doi.org/10.29303/jp.v16i4.2566 
Yusvantika et al. (2026) 
 

e-ISSN : 2622-1934, p-ISSN : 2302-6049                     2230 

products (SNI 7313:2008 covers plant produce only); values were compared with the quantification limit of 0.01 
mg/kg. bFormalin is not permitted as a food additive (Permenkes, 2012). 
 
Nutritional Composition and Sensory Scores 

Per 100 g, the snack contained 457 kcal, 39.7% protein, 20.7% fat, 28.1% carbohydrate, 
3.27% water, 8.27% ash and 2.14% salt (Table 7). All four sensory attributes scored above the 
acceptance threshold of 7; texture was rated highest with the smallest spread, odour lowest with 
the widest spread, and the mean of all attributes was 8.03 (Table 8). 
 
Table 7. Proximate composition of crispy cobia (per 100 g) 
Component Value Method 
Energy 457 kcal Calculated 
Protein 39.7% Kjeldahl (SNI 01-2891-1992) 
Fat 20.7% Soxhlet (SNI 01-2891-1992) 
Carbohydrate 28.1% Calculated by difference 
Water 3.27% Gravimetry (SNI 01-2891-1992) 
Ash 8.27% Gravimetry (SNI 01-2891-1992) 
Salt (NaCl) 2.14% Titration 

Source: PT Eurofins Angler Biochemlab, report AR-26-DL-017327-01. 
 
Table 8. Hedonic scores given by eight panelists (scale 1–9) 
Sensory attribute Score (mean ± SD) 
Appearance 7.88 ± 0.83 
Odour 7.50 ± 1.20 
Taste 8.13 ± 0.99 
Texture 8.63 ± 0.52 
All attributes 8.03 ± 0.57 

Source: primary data. 
 
Community Perception 

Thirty-six of the 60 people living within 500 m of the premises returned the questionnaire 
(participation rate 60%). Their answers gave a grand mean of 4.12 out of 5, and no item fell 
below 3.9 (Figure 5). Residents rated the business highest for providing social facilities (4.31) 
and for supporting the local economy (4.28), and lowest for its general effect on social life in 
the area (3.97). Nobody gave a neutral or negative answer; 75.0% of respondents placed the 
business in the "good" band and 25.0% in "very good" (Table 9). 
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Figure 5. Mean score for each questionnaire item (n = 36); the dashed line marks the grand 

mean. 
 
Table 9. Respondents grouped by total perception score (n = 36; population = 60) 
Band Total score Respondents Share (%) 
Very poor 10-18 0 0.0 
Poor 19-26 0 0.0 
Neutral 27-34 0 0.0 
Good 35-42 27 75.0 
Very good 43-50 9 25.0 

Source: SPSS frequency analysis of primary data. 
 

DISCUSSION 
Prerequisite Programmes as the Basis of HACCP 

Level II means that practice is fairly sound but still needs internal audits and regular 
corrective work. Fish processors in Pulau Banyak, Aceh Singkil, showed a similar profile: they 
did not yet meet every basic requirement, although their products stayed within microbial limits 
(Hasanah et al., 2023). The contrast is a cuttlefish fillet plant where GMP and SSOP were 
applied without lapses and combined with pest control and ongoing staff training, which kept 
its products hygienic and of good quality (Listyaningrum et al., 2025). The building remains 
the weak spot at UD. Hamid Jaya, since the processing environment is a recognised source of 
microbial contamination in fish products (Sheng & Wang, 2021), and surfaces that are not 
watertight cannot be sanitised properly. Missing records are typical of small food firms; in a 
study spanning many countries, record-keeping improved once a food safety management 
system was introduced together with more training (Lee et al., 2023). 
 
Why Raw Material Receiving Carries the Greatest Risk 

The business relies wholly on what its supplier sends, and a chemical hazard such as 
arsenic builds up in the fish and cannot be taken out later in the process. Tuna processors reach 
the same conclusion and treat receiving as the main point for controlling chemical and early 
microbial hazards (Denden et al., 2024). The plate count result supports this choice. A count 
of at least 2.5 times the SNI limit points to a heavy load of aerobic mesophiles, although it does 
not prove that a pathogen is present, because the method counts all aerobic mesophilic bacteria 
together. The laboratory reported the result as an inequality (above 2.5×10⁵ CFU/g), that is, as 
a lower bound and not an exact count, so the true count is unknown and may be considerably 
higher, and the exceedance can only be described as at least 2.5-fold. The conclusions drawn 
here are therefore limited to those that hold for any count above 2.5×10⁵ CFU/g, namely that 
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the SNI limit and the lower BPOM limit were exceeded. The next consignment from the 
supplier should be tested with dilutions extended far enough to give an exact count. The result 
exceeds the lower plate count limit of BPOM Regulation No. 13 of 2019 for dried fish (1×10⁵ 
CFU/g), but whether it also exceeds the upper limit (1×10⁶ CFU/g) cannot be judged because 
only a lower bound was reported (BPOM, 2019). For comparison, the result equals more than 
5.4 log CFU/g. This is higher than the mean of open sun-dried fish from Lake Tana, Ethiopia 
(4.90 log CFU/g, with 23.3% of samples above the acceptable limit; Birie et al., 2025), but 
below the highest count in salted anchovies from traditional markets in Cirebon, where 9 of 10 
samples exceeded the SNI limit (up to 8.4×10⁶ CFU/g; Affandy et al., 2026). Dried salted scad 
prepared in an enclosed solar dryer, by contrast, stayed at 5.4-5.9×10² CFU/g (Sormin et al., 
2021). This spread suggests that the drying method and handling, not the dryness of the product 
alone, determine the count. The supplier's drying practice was not observed in this study, so 
open-air drying without control of temperature or humidity, which is common among small 
suppliers, remains a plausible but unconfirmed source. Frying alone cannot be relied on when 
the fish arrives with so many bacteria. 

Frying (CCP-2) is the only step in the process hot enough to kill microorganisms, and 
heat treatment is one of the key controls for pathogens in fish products (Sheng & Wang, 2021). 
Because the plate count was measured only on the raw material, the lethality of frying for this 
product was not tested. Nobody reheats crispy cobia before eating it, so storage (CCP-3) is the 
final safeguard against mould that could grow if damp air raised the water activity of the 
product; dried fish with lower moisture and water activity carries fewer bacteria (Birie et al., 
2025). Before this study, quality was managed from the owner's experience without anything 
written down, a situation typical of small food businesses with limited staff and resources 
(Dima et al., 2024). Simple checks that are recorded every time are a realistic starting point for 
an MSME, since record-keeping and corrective action improved after food safety management 
systems were introduced together with training (Lee et al., 2023), and the corrective actions 
chosen follow the preventive logic of HACCP (Codex Alimentarius Commission, 2020; 
Garrido Gamarro et al., 2023). Verification and documentation, the last two HACCP principles, 
still need the most work at UD. Hamid Jaya. 
 
Chemical Hazards: Pesticides, Formaldehyde and Arsenic 

Pesticides are among the chemical contaminants commonly reported in fish (Issa-
Zacharia et al., 2025), and residues still turn up in national monitoring of fishery products 
(Kyung et al., 2025). Finding no pyrethroids therefore suggests that this batch of fish had not 
picked up such residues, although one sample cannot show that the whole supply is free of 
them. The absence of formaldehyde matters just as much. Formalin may not be added to food 
in Indonesia (Permenkes, 2012), yet it is still found in salted fish on market stalls (Affandy et 
al., 2026) and is a recurring problem across Asia and Africa (Kaur et al., 2024). Arsenic is the 
result that needs follow-up. At 0.697 mg/kg, total arsenic in the snack was about 2.8 times the 
BPOM limit of 0.25 mg/kg, so the product does not meet the regulation on this parameter, 
whereas cadmium (0.023 mg/kg) and lead (0.044 mg/kg) were well below their limits and 
mercury and tin were not detected. The result must nevertheless be read with care. Only total 
arsenic was measured, and in marine fish most arsenic is arsenobetaine, an organic form 
regarded as non-toxic, unlike inorganic arsenic (Sadee et al., 2024). In Indonesia, the estimated 
intake of inorganic arsenic from fishery products (0.04-0.08 µg/kg body weight/day) is only 
about 3% of the intake of total arsenic (1.19-2.67 µg/kg body weight/day; Dwiyitno et al., 
2024). The inorganic, carcinogenic fraction in this product therefore remains unknown (EFSA, 
2024). Exceeding the total-arsenic limit is therefore a regulatory finding on the product as 
sampled. It is not an assessment of inorganic arsenic exposure or of health risk, which would 
need speciation and data on how much of the snack is eaten. Other dried fish give a mixed 
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picture, although the weight basis and methods differ between studies. Salted sun-dried fish in 
Thailand contained 0.004-4.533 mg/kg of total arsenic (Thanaratsotornkun et al., 2026), 
whereas arsenic was not detected in ten dried fish species in Bangladesh, although the X-ray 
fluorescence method used there had a detection limit of 0.41 mg/kg, higher than the BPOM 
limit (Rakib et al., 2021). Arsenic in dried fish thus depends strongly on species and origin. 
The catch location and the arsenic content of the dried fish before frying were not available 
here, so the source of the arsenic cannot be established. Heat does not destroy metals, and 
losing water concentrates them, as shown for dried fish (Sroy et al., 2023); total arsenic was 
also higher in fried than in raw marine fish from Guangdong, China (Zhang et al., 2022). Long-
term monitoring in Southeast Sulawesi shows that metal levels in the same fish species can 
change from year to year (Saputri et al., 2023), which argues for routine rather than one-off 
testing. Arsenic is therefore best managed at CCP-1, through supplier approval, a written 
arsenic specification, a certificate of analysis for each batch, and arsenic speciation in later 
samples. 
 
Nutritional and Sensory Quality 

Protein at 39.7% is high for a fried dried-fish product. Fried ready-to-eat salted anchovy, 
whose 2.08-2.42% moisture is closest to this snack, contained 27.13-36.70% protein (Fahmi et 
al., 2023), and dried salted anchovy only 31.89-33.15% (Bau et al., 2021), while unbattered 
dried salted scad reached 59.11% (Sormin et al., 2021). Moisture strongly affects these figures: 
on a dry basis, the snack's protein is 41.0%, almost the same as dried salted anchovy (40.8-
41.1%) but lower than dried scad (71.9%). The gap with the unbattered dried fish is expected, 
because the batter (28.1% carbohydrate) and frying oil (20.7% fat) dilute the fish protein. The 
comparison is only indicative, since species and drying methods differ between studies and 
Kjeldahl protein is crude protein calculated from total nitrogen. Fat is picked up in the fryer, 
where evaporating water leaves space that oil fills (Oppong et al., 2021); how much oil a piece 
absorbs depends on its starting moisture and the frying conditions, and pre-drying can cut it 
down (Lumanlan et al., 2020). Most of the carbohydrate comes from the batter. With only 
3.27% water, the snack leaves little free water for moulds and spoilage bacteria, much as salted 
fish becomes drier as salt rises (Nurfitriyani et al., 2024), and dried fish with lower moisture 
carries fewer microbes (Birie et al., 2025). The high ash probably reflects minerals in the dried 
fish plus salt and spices, and the salt content equals roughly 0.84 g of sodium per 100 g, so a 
clear serving size on the label would help consumers who watch their sodium intake. Because 
two businesses handle the fish, one drying and the other frying it, nutrient levels may vary 
between batches: drying alone raised the protein of penja fish from 17.98% to 63.80% (Kasim 
et al., 2025). Checking each delivery at CCP-1 would therefore also protect nutritional 
consistency. On the sensory side, crispness in fried food comes from water boiling off and 
leaving a hard, porous crust, shaped by oil temperature and by the movement of water and oil 
during frying and cooling (Wang et al., 2023), which explains the high and uniform texture 
scores. The wider spread for odour is consistent with the partly subjective nature of sensory 
judgement, one reason why instrumental methods for assessing fish quality are being developed 
(Madhubhashini et al., 2024), and it may also be widened by differences in how each batch was 
dried by the supplier. 

 
Social Acceptance 

Household-scale processing businesses are generally seen as contributing to jobs and 
community welfare (Vinatra, 2023). The pattern fits UD. Hamid Jaya: because the fish arrives 
dried, the premises only season, fry and pack, with no landing, washing or large-scale drying 
that could produce smells, waste water or noise. High scores for social facilities and 
neighbourly relations are consistent with this view of MSMEs as contributors to community 
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welfare (Vinatra, 2023). The economic benefit lies mainly in jobs for processing, packing and 
selling, and in traditional fish processing elsewhere in Indonesia these tasks are shared among 
village women and men (Apituley et al., 2025). This goodwill gives the owner room to hire 
more local workers and to tell neighbours openly where the raw fish comes from. Two features 
of the design may have raised the scores. Respondents were chosen because they knew or had 
taken part in the business, so they may view it more favourably than residents with no contact, 
and some may benefit from it directly; answers given face to face may also reflect a wish to 
please. That no respondent gave a neutral or negative answer should therefore be read as the 
view of residents close to the business, not as proof that the whole neighbourhood approves. 
 
Limitations 

Several limits should be kept in mind. The study covers a single enterprise and one 
sampling period, so the results cannot be generalised to other producers or seasons. The 
laboratory results come from one sample of the finished snack and one sample of the dried fish, 
so batch-to-batch variation could not be assessed. The plate count was measured only on the 
raw material and was reported as a lower bound, and only total arsenic was measured, without 
arsenic speciation. Water activity could not be measured because of limited equipment, the 
frying and storage limits were not validated by core-temperature or storage trials, and the 
efficacy of frying in reducing microorganisms was not tested. The sensory panel consisted of 
eight semi-trained officers evaluating one product, and the questionnaire reached 36 of 60 
neighbours chosen purposively because they knew the business, so the social results describe 
this neighbourhood and may lean positive. Future work should test several batches and seasons, 
measure the plate count on the finished product and the water activity of the snack, validate the 
frying limit, and include inorganic arsenic. 

 
CONCLUSION 

The CPPB-IRT checklist placed UD. Hamid Jaya at IRTP Level II, with two major 
deviations (building surfaces and batch records) and one minor deviation (cleaning routine). 
The laboratory results showed that the purchased dried fish exceeded the SNI 8273:2016 plate 
count limit, with a result reported only as a lower bound, and that the finished snack contained 
total arsenic of 0.697 mg/kg, about 2.8 times the BPOM limit of 0.25 mg/kg. Cadmium, lead 
and mercury were within their limits, tin was not detected, and Salmonella spp., pyrethroids 
and formaldehyde were absent. The snack was high in protein (39.7%), low in moisture 
(3.27%) and well liked, and neighbours who knew the business viewed it positively. 

The following are interpretations and recommendations based on the HACCP analysis, 
not results demonstrated by the tests. Receipt of the dried fish, frying and storage of the packed 
snack were designated as CCPs, and receipt carries most of the risk because the fish is bought 
already dried. Keeping the product safe will depend on approving and checking suppliers, 
writing down every HACCP check, testing for arsenic, including its inorganic form, at regular 
intervals, and validating the frying and storage limits. These conclusions are limited by the 
single enterprise, the one sampling period and the small sensory and community samples. 
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