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'GMP: Good manufacturing practice
" HACCP: Hazard analysis critical control points
"CCP: Critical control points

G 5 S xS (53515 B ads 3lsm el 51 (53050
Lole oS Dl 3555 e Llg e S e oS
Buropean) il opx 5 o cpeeslS S|
s ol 2 (Commission, 2015; AAFCO, 2024
O 2 S LS plerd Gl 55 Ol (S el

(AN G piS (Sipals Olajle) dls ST ool 5ls

sl L St Sl (Sl glsl Ol 3
J\.«pl 9 64,.1.5 CJ\JAPJ L OJ}:M§ ww cd‘A.l}-JAJ\.}:
S Ol ol datas Sl s SO gla S
S das e OLL sl (Hasting & Higgs, 1980) <.l
Sl Mg ld> st Coale 4 4> o L .(et al., 2024
nggbjjjjbdb-fﬁojﬁbﬁ)&i}
adllas pl Ga ¢S 5o 05 540 ¢ pleand sl Sl
;bjﬂ oj.ﬂl.g LSLAJ:"”" )‘ M(&Ua_z E) @L>- &9& & dj\)\
b sl s el W5l sk 53 DLl ST
cLAb)UuLLﬁ‘ ol s or P d&«é M axllan
d&oMMM\)&jcw‘w}dbéuMbjﬁwz
@5‘_9 L}Ja;- Bl J:'ili laalie L dlﬂ)rﬁ 9 ol fl}u‘
GRS 3l Bas .l s S 3l LT ST
s 0ol sl slacshal 5 Al g bl A3l
5 (GMP) s Cp Ll Sl ehse (gl
ol U’LW ‘&Jﬁ)l?, U’~'~| B s 03 g 4‘.5’;.2‘&@_’ &:J‘)JE.A
o 5 DU L W s O ks LG
Sl S Jol e (CCP)T Gl J 28 bl



1E000kmej 5 sl oF aplat oy illo pes it o0

IlCon 5 (g

L C,..J:U.@i; E) L;"‘J‘b“\'.‘-'b‘ )\je Ca.g.&:s !
AR vf:‘,ﬂ RARNPEISY L;LarUé.} L 5l
o ey 40 Wl 5 oLl Slaphdil 3 Sl5lE aermios
2yl Jlis 4 g ol sladels ¢ Sl
5ol p s s el p ol (Ml cnl 4 el o

<1 el Ck‘” «v Jols HACCP (FDA, 1997)
Py

% (pl>) 4l Slge cdlys 23T =5

-
7D Gublian Glulaz o LSy

A 4

“-. 0355 T folewl
b
¥ (e

o

E Sicm 9 (558 B9

(L (339331 9 b LuSin (533 plesl) oD

(PPOMBPSERIE P

239701 [5ls by

&
] 2 e e o O

m 035 S5 [0355 S
b
i (Y £ 52) o ey
b
((?)) G318 5Ly AT /3les S

Sy A

b
b

25959 pwldl

[
H¢

Ol Kt Syt Mg JS 0L oyl S
(Hasting & Higgs, 1980 3 «3 5 )

FAAFCO: Association of American Feed Control Officials
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Identification and Control of Heavy Metal Contamination Pathways in
Aquafeeds: A Process-Oriented Framework Based on Critical Control Points

Nima Shiry*, Maryam Moezzi, Mohammadreza Zahedi

Department of Aquaculture, Persian Gulf and Oman Sea Ecological Research Center, Iranian Fisheries
Science Research Institute (IFSRI), Bandar Abbas, Iran

Key words Abstract

Bioaccumulation Heavy metals enter aquatic organisms through direct uptake and
Feed Hygiene contaminated feed, persist via bioaccumulation, and transfer along food
Heavy metal chains, posing ecological and human health risks. Metabolically active
Process control tissues (liver, kidney, gills, muscle) preferentially accumulate metals, with

Critical control point (CCP) to>-<icity inﬂuencgd by exposure route, dpse, and species sensitivity. Field
evidence, including studies from Iranian coastal systems, shows that
metals such as mercury and nickel may present significant carcinogenic
risks even when conventional risk indices are low. Feed safety is therefore
a cornerstone of biosecurity and sustainable aquaculture. Industrial
aquafeeds serve both as essential nutritional inputs and potential
contamination hotspots, as heavy metals may be introduced during raw
material sourcing, processing, and handling. Dry aquafeeds are
particularly vulnerable due to multi-stage processing, extensive metal—
equipment contact, and mechanical and thermal stresses. This study
applied a systematic, process-oriented framework to identify heavy metal
contamination pathways throughout dry aquafeed production. Scientific
literature and regulatory standards were integrated with on-site
observations. Production stages were evaluated under Good
Manufacturing Practice (GMP) using Hazard Analysis and Critical
Control Point (HACCP) principles. Contamination was cumulative,
arising from intrinsic raw material properties and secondary processing
inputs. Raw material reception—especially mineral premixes, fish oil,
rice bran, and process water—was the dominant primary risk source.
Mechanical operations were the most critical secondary pathway due to
equipment wear. Key CCPs included ingredient acceptance, utility
quality, equipment management, and final product verification. Overall,
heavy metal contamination is process-driven, supporting preventive
HACCP-based control over end-product testing.
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Industrial hot smoked seafood; leading products in promoting seafood

consumption culture
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Key words

Abstract
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Industrial hot smoking

Smoking is one of the oldest technologies used by humans to delay
spoilage processes and increase the shelf life of foods. In addition to these,
today this technology is mostly used to create smoky color and flavor in
food products. Among food products, various fish such as rainbow trout,
sturgeon and tuna, have potential for producing smoked products.
Smoking could be carried out using different methods including cold
smoking, hot smoking, liquid smoke or a combination of these methods.
In this article, the production process of industrial smoked fish products,
their storage conditions and the method of consumption are explained. In
addition, different characteristics of smoked fish products produced by
industrial hot smoking and traditional methods were compared. The
production of industrial hot smoked fish products due to its high added
value and low market introduction cost, has significant economic potential
and effectiveness. Furthermore, smoking technology could help the
promotion of fish/seafood consumption culture in our country (Iran) by
seafood product diversification in the fishery sector.
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The Potential of Dried Anchovy in Enhancing Food Security: A Healthy Snack
to a Nutritious Food

Ghasem Taghizadeh

Department of Fisheries, Faculty of Natural Resources, Lorestan University, Khorramabad, Lorestan,
Iran

Key words Abstract

Dried fish Drying is recognized as one of the oldest methods of preserving food against
Anchovy spoilage and has been used since ancient times to extend the shelf life of food
Snack products. Today, drying is valued not only for increasing shelf life but also for
Food security diversifying seafood products and adding value, thereby improving access to

these nutritious foods, even for people living in areas far from the coast.
Anchovy (locally known as Moto fish) is one of the most abundant, inexpensive,
ecologically and nutritionally important fish species in the Persian Gulf,
particularly along the coasts of Qeshm Island, with great potential for the
production of dried fish products. According to previous studies, anchovy is a
rich source of protein, valuable minerals such as calcium, iron, and iodine, and
contains  moderate = amounts  of  polyunsaturated  fatty  acids.
This article describes the traditional and industrial production of dried anchovy,
its storage methods and consumption patterns, based on scientific literature as
well as field observations. Owing to its high nutritional value and the relatively
low cost of raw materials and processing, this product has considerable potential
to increase seafood consumption in Iran. By choosing industrially produced dried
anchovy and observing safety tips in purchasing and consumption, an effective
step can be taken toward diversifying the food basket, supplying essential protein
and micronutrients, and supporting domestic production.
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Shrimp fishing along the Makran coasts is a significant seasonal economic activity
conducted by numerous traditional boats in the Pozm and Konarak regions. During
the legal fishing season (from September to December), each boat catches between
150 to 160 kilograms of shrimp daily. Alongside this primary catch, a considerable
amount of bycatch, including small sole, flatfish, croaker, lizardfish, and other
aquatic organisms, is also caught in the nets. Field observations in Pozm and Konarak
revealed that for every 150 kilograms of shrimp, approximately 50 kilograms of
bycatch are captured, constituting about 25% of the total catch. The largest portion
of the bycatch is small sole (around 40-45%), followed by croaker (25-30%),
lizardfish (15-20%), and other species (10%). This study introduces several simple
and low-cost solutions, such as modifying net mesh sizes, utilizing Bycatch
Reduction Devices (BRDs), and adjusting fishing times, to decrease bycatch.
Implementing these methods can lead to a substantial reduction in the capture of non-
target species and enhance the sustainability of shrimp fishing.
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Inlet Water Quality Management in Shrimp Farms: The Role of Reservoir
Ponds and Pre-treatment Processes
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Key words Abstract

Shrimp aquaculture In shrimp aquaculture, inlet water quality plays a critical role in
Water management maintaining optimal rearing conditions and mitigating risks associated with
Water quality water quality deterioration and disease outbreaks. However, in many
Inlet water farms, water is insufficiently conditioned and evaluated prior to entering
Reservoir pond grow-out ponds. Effective inlet water management must initiate at the
Water pre-treatment intake stage and continue until its controlled delivery into the culture

ponds. Within this framework, the reservoir pond serves as a key
management component, facilitating initial water retention, stabilization,
and preliminary handling. Subsequently, water pre-treatment utilizing
appropriate conditioning techniques helps mitigate undesirable substances
and pathogens. Routine monitoring of core water quality parameters is also
imperative to ensure water suitability prior to transfer into rearing units.
Furthermore, the concurrent assessment of physico-chemical parameters
and microbiological risks provides a robust basis for safeguarding shrimp
health. Consequently, inlet water management in shrimp farms should be
established as an integrated operational chain comprising reservoir
retention, pre-treatment, and rigorous water quality monitoring.
Implementing this approach enables farm operators to identify potential
hazards prior to pond filling, thereby creating more stable and favorable
conditions for the culture cycle.
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The rapid expansion of the aquaculture industry and the increasing density of
production have exposed this sector to a serious challenge from infectious
diseases. Although the widespread use of antibiotics and chemicals has been
effective in the short term, it has entailed consequences such as microbial
resistance, bioaccumulation, and environmental degradation. In this context,
medicinal plants have emerged as a rich source of bioactive compounds with
antimicrobial, anti-inflammatory, and immunomodulatory properties. These
plants can be useful as feed supplements for fish to stimulate immune function.
Herbal extracts may exert positive effects on animal health through various
mechanisms, rather than relying on a single mode of action. It has been shown
that the use of medicinal plants as dietary additives enhances immune defense
mechanisms. These phytobiological approaches hold promise for
environmentally sustainable disease management strategies in aquaculture and
support the shift in consumer attitudes towards a demand for safe and
sustainable seafood. The benefits offered by herbal therapeutics position them
as essential tools for the development of a sustainable and environmentally
friendly aquaculture industry.




