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Executive Summary 
Shrimp coloration—particularly the progression from lighter grades (A2) to darker, 
premium grades (A3–A4)—is one of the most influential value drivers in the global HOSO 
(Head-On Shell-On) shrimp market. Major importing regions including China, the United 
States, and key European markets consistently assign higher value to shrimp with darker 
coloration, strong texture, and intact cooking performance. 

Achieving premium coloration and quality requires more than optimal farming alone. Post-
harvest handling—specifically the control of temperature, oxygen availability, and physical 
stress from pond to processing—plays a decisive role in preserving organoleptic 
characteristics such as color, firmness, flavor, and hepatopancreas integrity. 

This white paper presents a field-tested live-shrimp handling protocol designed to enhance 
coloration, maintain physiological stability, and reduce quality losses during harvest and 
transport. When correctly applied, the protocol consistently delivers survival rates above 
95%, improves color classification from A2 to A3–A4, and preserves cooking integrity. 

The results demonstrate that disciplined control of the cold chain, oxygen management, 
and gentle handling during harvest and transport can significantly improve commercial 
yield and profitability. While specific equipment configurations were used during 
validation, the findings highlight broader performance requirements applicable across 
shrimp production systems seeking to supply high-value HOSO markets. 

 

Introduction 
Shrimp farming faces a persistent challenge: increasing profitability while maintaining or 
improving product quality. Among the most widely farmed shrimp species, Penaeus 
vannamei owes its global commercial success to its sensory attributes—especially 
coloration, texture, and cooking performance. Darker shrimp grades (A3–A4) are 
consistently preferred in international markets and command price premiums that directly 
improve returns per kilogram. 



Key global HOSO shrimp markets include China, the United States, Spain, France, and 
Italy, where visual appearance and cooking performance strongly influence purchasing 
decisions. In many producing regions, however, shrimp naturally exhibit lighter coloration 
(A2), creating a gap between farm output and market expectations. 

To close this gap, producers must focus not only on farming practices but also on post-
harvest handling. Temperature control, oxygen management, and low-stress handling 
during harvest and transport are critical to preserving organoleptic quality and improving 
color expression. 

This document outlines a proven live-shrimp handling protocol applied in commercial 
operations in Central America and Ecuador. The protocol has demonstrated consistent 
improvements in shrimp coloration, survival, and overall quality, enabling producers to 
meet premium HOSO market requirements. 

 

Figure 1: Reference Table of Shrimp Coloration (Penaeus vannamei), Raw and 
Cooked. 



 

Photo 1: A2 Shrimp (pale), requires live handling to enhance coloration. 

 

Equipment Considerations 
The live-handling protocol described in this document was validated using commercial 
insulated containers and transport systems designed for live aquatic species. While 
specific equipment models were used during field implementation, the results presented 
are based on performance characteristics rather than brand dependency. 

To achieve comparable outcomes, equipment used for live shrimp handling should meet 
the following functional requirements: 

• High thermal insulation to maintain stable low temperatures 
 

• Capability for controlled oxygen diffusion and supersaturation 
 

• Smooth, non-abrasive internal surfaces to prevent shell damage 
 

• Structural integrity to support multi-level loading without crowding 
 

• Secure sealing to minimize temperature gain and water loss during transport. 

Producers and processors may adapt the protocol using alternative equipment, provided 
this performance criteria are met and validated under their specific operating conditions. 

 



Pre-Harvest Sampling and Quality Assessment 
Accurate pre-harvest sampling is essential to ensure shrimp are harvested at peak quality. 
Sampling should be conducted every 15 days, with increased frequency as harvest 
approaches. 

Recommended sampling parameters: 

• Sample size: 100 shrimp per sample 
 

• Average weight and size distribution 
 

• Physical condition: deformities, discoloration, shell damage 
 

• Health indicators: disease presence, flaccidity, size variability 

Objective: 

To maximize the proportion of shrimp eligible for HOSO packing while ensuring consistent 
organoleptic quality. 

Shrimp in optimal condition at harvest can only retain their quality if they continue through 
a controlled and well-managed cold chain. 

 

Pond Preparation for Harvest 
Once optimal harvest timing is confirmed, coordination with the processing plant must 
begin. Key considerations include logistics planning, equipment readiness, staff 
placement, and safety measures for live handling. 

Pond water levels should be lowered gradually. Abrupt water reduction or inconsistent 
flow can induce molting, leading to harvest disruption and quality loss. Interruptions in 
water outflow during harvest should be avoided, as they may trigger physiological stress. 

 

Harvest Equipment Setup and Field Deployment 
Efficient movement of shrimp from pond to conditioning tanks and into insulated transport 
containers requires proper equipment placement. Core equipment includes: 

• Live-species harvester 
 

• Conditioning tanks lined with knotless Raschel mesh 
 



• Oxygen supply systems 
 

• Ice for temperature control 
 

• Stainless-steel platforms with aquaculture-grade mesh 
 

• Insulated live-shrimp transport containers. 

Correct layout allows for smooth workflow, minimizes handling time, and reduces physical 
stress on shrimp. 

A trained technical team is essential. Personnel must be skilled in applying the live-shrimp 
handling protocol and monitoring key parameters throughout harvest. 

 

Conditioning 
Conditioning is a critical stage that stabilizes shrimp physiology prior to transport. 

Recommended parameters: 

• Water temperature: 20 °C 
 

• Dissolved oxygen: 8 mg/L 
 

• Immersion time: 5–8 minutes 
 

• Load: 35–50 lb per crate 

Shrimp are placed in crates lined with knotless Raschel mesh to prevent shell damage and 
overcrowding. Conditioning allows shrimp to assimilate oxygen and enter a controlled 
metabolic state before transport. 

 

Preparing Insulated Live-Shrimp Transport Containers 
Live shrimp transport requires precise control of temperature and oxygen. 

Standard preparation steps include: 

• Installation of oxygen diffusion ceramics 
 

• Placement of stainless-steel racks with aquaculture mesh 
 



• Loading bulk and bagged ice according to transport duration 
 

• Secure sealing of container lids 

Containers should be prepared to maintain transport temperatures of 15–17 °C and 
support oxygen supersaturation throughout the journey. 

                

Photo 2: Oxygen diffusion ceramics installed inside the container and first-level rack, 
with red-coded hose (left side). 

 

 

Transporting Live Shrimp to the Processing Plant 
During transport, shrimp must remain in a controlled lethargic state. 

Transport parameters: 

• Temperature: 15–17 °C 
 

• Dissolved oxygen: 25–27 mg/L (supersaturation) 
 

• Transport time: 6–8 hours (optimal) 

Maintaining stable conditions reduces stress, minimizes physical damage, and improves 
survival upon arrival at the processing plant. 

For transport durations exceeding this range, additional or hybrid handling techniques may 
be required. 



 

Photo 3: Flatbed truck loaded at the processing plant with prepared Saeplast insulated 
containers and liquid oxygen supply system. 

 

 

Water Quality Management 
Water quality is critical throughout conditioning and transport preparation. Farms should 
source the cleanest available water and monitor key physicochemical parameters 
continuously. 

Regular measurement of temperature and dissolved oxygen is essential to ensure shrimp 
remain within target physiological ranges. 

         

Photo 4: Digital multimeter for measuring oxygen (upper reading) and temperature 
(lower reading). 



 

Quality Outcomes and Results 
The minimum acceptable survival rate at the end of the live-shrimp handling process is 
95%. Below this threshold, the economic viability of the protocol is compromised. 

Consistent outcomes observed under this protocol include: 

• Improvement in coloration from A2 to A3–A4 
 

• Survival rates exceed 95% 
 

• Significant reduction in external damage 
 

• Preservation of hepatopancreas integrity after cooking 

Comparative observations show markedly higher rates of hepatopancreas rupture in 
shrimp harvested using traditional methods. 

 

Economic Impact: Linking Quality to Profitability 
Higher coloration grades directly increase market value. When combined with reduced 
mortality and lower post-harvest damage, producers benefit from: 

• Higher commercial yield 
 

• Improved export classification 
 

• Reduced cooking losses 
 

• More consistent pricing and market access 

By stabilizing the cold chain and minimizing handling stress, the protocol supports 
predictable quality outcomes and improved profitability across the value chain. 

 



 

Photo 5: Shrimp with A4 coloration 

 

 

Conclusion 
The A2 to A3–A4 live-handling protocol presented in this document is a practical and 
proven method for increasing shrimp value and meeting global HOSO market 
expectations. Achieving survival rates above 95% depends on precise control of 
temperature, oxygen, and physical handling throughout harvest and transport. 

When supported by appropriately designed insulated transport systems and disciplined 
operational control, the protocol consistently delivers improved coloration, stronger 
texture, better cooking performance, and higher economic returns. 

While conditions vary among farms, this framework provides a robust foundation that can 
be adapted to site-specific requirements. 

 

Glossary of Terms 
Penaeus vannamei: Pacific white shrimp, a globally important aquaculture species. 

Organoleptic Characteristics: Sensory attributes such as color, texture, flavor, and odor. 

HOSO: Head-On Shell-On shrimp commonly traded frozen. 



Homeostasis: Maintenance of stable internal physiological conditions. 

Lethargy: Reduced metabolic activity induced by lower temperatures. 

 

References 
• FAO – Cultured Aquatic Species: Whiteleg Shrimp (Penaeus vannamei) 

 
• CBI Report – European Market for Shrimp 

 
• Atisaperu – Langostino Entero Technical Documentation 

 

Acknowledgments 
The author acknowledges the contributions of technical teams, field personnel, and 
industry partners in Central America and Ecuador whose experience and collaboration 
made the validation of this protocol possible. 


	Improving Shrimp Color, Quality, and Profitability Through Optimized Live-Handling Protocols
	Executive Summary
	Introduction
	Equipment Considerations
	Pre-Harvest Sampling and Quality Assessment
	Pond Preparation for Harvest
	Harvest Equipment Setup and Field Deployment
	Conditioning
	Preparing Insulated Live-Shrimp Transport Containers
	Transporting Live Shrimp to the Processing Plant
	Water Quality Management
	Quality Outcomes and Results
	Economic Impact: Linking Quality to Profitability
	Conclusion
	Glossary of Terms
	References
	Acknowledgments


