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Article Info ABSTRACT

Waterless live fish transportation is considered a low-cost and innovative drug-free
transportation strategy. The aim of the present study was to investigate the feasibility of
transporting live Acipenser baerii (Siberian sturgeon) without water to the market. To
investigate the effects of this transportation method, various fish indices, including stress
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Avrticle history: parameters (cortisol and glucose) and hematology indices, were evaluated. The results
Received 3 May 2026 showed that the survival rate of the sturgeon studied after 20 hours of waterless transport
Received 17 June 2026 was 100%. The glucose levels in the waterless-transported group (86.05+3.55 mg/dl)
Accepted 1 July 2026 increased significantly compared with the control group (62.3+6.1 mg/dl) (P<0.05).
However, no significant difference was observed in the cortisol levels. Moreover, no
Keywords: significant difference was observed in hematology indices (white blood cells, hemoglobin,
Waterless fish transportation, red blood cell count, hematocrit, MCV, MCH, and MCHC) in the treatments. In general,
Cortisol, although waterless live fish transportation can induce stress in Siberian sturgeon, this
Glucose, strategy has 100% survival and has no significant impact on the hematology indices.
Hematology, Therkefore, this method can be recommended for transporting live Siberian sturgeon to the
market.
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EXTENDED ABSTRACT

Introduction

Live fish are in a more favorable than frozen products in terms of quality and nutritional value; therefore,
delivering live fish to the final consumer is of great importance in marketing and fisheries management.
Proper storage and transportation, as well as appropriate transportation of live fish to the consumer, are
crucial in order to ensure the quality and safety of the product. Research demonstrates that transportation
and packaging methods have a great impact on consumers' purchasing decisions. In recent years,
waterless fish transportation (WFT) has been considered as a novel technology in the seafood industry.
In this method, fish are transported using controlled anesthesia, reduced metabolism, gradual cooling,
and special packaging. This technique greatly reduces the weight of the transported water, increases the
transportable density, reduces logistics costs, reduces stress and physical damage, and reduces the
possibility of cross-contamination. As a result, WFT can improve the final product quality, increase the
survival of aquatic animals, and reduce losses during transportation; it is especially recommended for
species with high economic value, such as some marine fish and sturgeon. Recent research shows that
WFT technology can increase survival rates and improve meat quality. So far, this technique has been
used in the transportation of fish, shrimp, crabs, and mollusks. Given the high economic value of
sturgeon and the need to develop new methods of fish transportation, no study has been conducted on
WEFT for the transportation of Siberian sturgeon. Therefore, this study examines the impact of WFT on
hematology indices of Siberian sturgeon.

Material and Methods

A total of 30 Siberian sturgeon fry and young fish (3 years old) were selected and transferred to 500 and
1000 liter tanks. Fasted fish (for 48 h) with empty guts were used in the study. During the fasting period,
the water flow was maintained with sufficient aeration. After two days, the water flow was stopped, and
the water temperature was gradually decreased to 6-4°C with chlorine-free ice. At this time, the fish
were randomly divided into two treatments (control and WFT treatments). For WFT, the fish were
placed in plastic bags containing pure oxygen (and without water), and kept at 4°C for 20 hours. There
were a maximum of two to three fish in each plastic bag. The control treatment fish were also kept in
the same initial tanks (500 and 1000 liters). After the end of the storage period WFT treatment, the fish
were released into tanks with a temperature of 4-6°C for recovery, and the temperature was gradually
increased to 17°C by establishing the flow of well water. To examine the blood indices, two fish were
selected from each experimental treatment. Then, 1 ml of blood was collected using a heparinized
syringe. The blood was then poured into a microtube previously impregnated with10ul heparin. The
microtube was closed, and the contents were gently shaken twice. The blood samples were immediately
transported to the laboratory for hematology analyses.

Results

The results showed that the survival rate of the sturgeon studied was 100% after 20 hours of waterless
transport. Glucose levels in the WFT group (86.05+3.55 mg/dl) increased significantly compared with
the control group (62.31£6.1 mg/dl) (P<0.05). However, no significant difference was observed in the
cortisol levels. Moreover, no significant differences were observed in hematology indices (white blood
cell count, hemoglobin, red blood cell count, hematocrit, MCV, MCH, and MCHC) between the two
treatments.

Discussion and Conclusion

Hematology indices are used as physiological indices in response to stimuli and stresses. It has been
proven that stress factors change in response to external or internal stimuli. In the present study,
hematology and stress indices were measured. In sturgeon, as in other teleost fish, increases in glucose
and cortisol levels are considered indices of stress. In the present work, glucose levels in Siberian
sturgeon fry in the WFT group were significantly higher than in the control group. For the first time, the
effects of WFT on blood indices and stress were evaluated in Siberian sturgeon. In general, the results
reveal that there was no significant difference in the amount of white blood cells, hemoglobin, red blood
cell count, hematocrit, MCV, MCH, and MCHC in Siberian sturgeon in the treatments; therefore, the
waterless transportation technique can be recommended for transporting Siberian sturgeon to the
seafood market.
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