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Why SMBS?

02.10.2023

Melanosis is considered a 

color defect and reduces 

consumer acceptance



SMBS and the shrimp immune system

Alday-Sanz 2014: The Shrimp Book

SMBS

Kim et al. 2000

Reversible: 

• formation of colorless compound

• reduction to diphenol

Acute response capacity



SMBS - Na2S2O5 + H2O → 2 Na+ + 2 HSO3
−

It is widely used for preserving food and beverages

• Issues:

• a small percentage of consumers are allergic to sulfites

• irritates skin and respiratory system

• labelling requirement above a concentration of 10 mg/kg

• regulatory max. of 100 mg/kg

• application procedure not clear

• Concentration

• Time

• Water type for solution 



Literature study: concentration and exposure time

Author Year Title SMBS concentration Incubation time
Temperature 
SMBS solution shrimps size

Andrade 2015 Standardization of sodium metabisulfite solution 
concentrations and immersion time for  

1,2,3,4,5% 10,20,30 min 7°C 10g

Cintra 1999 Decomposition of trimethylamine oxide related to 
the use of sulfites in shrimps

2% 10 min 5°C 7,7 - 16,5g 
(deheaded)

Góes 2014 Uso do metabissulfito de sódio no controle de 
microorganismos em camarões

1 - 10% 10 und 20 min

Lucien-Brun 2005 Preventing Melanosis in shrimps: use of sodium 
metabisulfite, alternatives

6-15%

Finne 1986 Effect of Treatment, ice storage and freezing on 
residual sulfite in shrimp

1,25% 1min different sizes, 
deheaded

Chuchird BASF Sodium metabisulfite laboratory trail 0,5;1; 1,5; 2; 2,5 and 3%

Rahimabadi 2015 Effects of genistein on melanosis and microbial 
quality of l. vannaei during ice storage

1,25% 5min 17g

Miget 2010 Shellfish handling practice- Shrimp and molluscs 1,25 1-3min

Bean 1998 Patent: Method for oreserving seafood 1,25% 1min

Diouf 2016 Contribution to the revision of the Senegalese law 
on the use of sulfites for the treatment of 
crustaceans: the case of shrimps

2,5 und 5% 5min

Falgout 2008
Intensive technical assistance for Louisiana shrimp 
fishermen

1,25% 1-2min

Haby 2010 Intensive technical assistance for the Gulf and South 
Atlantic shrimp industry

1,25% 1min

Concentration of SMBS solution: 1.5 – 2.5 %

Incubation time: 5 - 20 minutes

Treatment procedure: cooled solution



Trial 1: concentration and exposure time

3 n (pro) Phenoloxidase in haemolymph

5 n melanosis

3 n sulfite concentration in muscle

Ø weight = 17.54 ± 2.98 g

675g H2O  

200 g Ice 

125 g SMBS solution

SMBS Concentration : 

1.5%  

 2%   

 2.5%

Incubation time:

5 min   15 min 

10 min    20 min



Melanosis

Determination Melanosis 

score after Montero 2001

Score for Melanosis 

0 = absent

2 = slight (up to 20% of prawns’ surface affected)

4 = moderate (20 to 40% of prawns’ surface affected)

6 = notable (40 to 60% of prawns’ surface affected)

8 = severe (60 to 80% of prawns’ surface affected)

10 = extremely heavy (80 to 100% of prawns’ surface affected)

• 1 foto per day from day 1 to 10 (5)

• determination of score by 3 work 

group members 



Melanosis development

5min 1,5%

5min 2%

10min 1,5%

10min 2%

15min 1,5%

20min 1,5%

5min 2,5%

10min 2,5%

15min 2%

15min 2,5%

20min 2%

20min 2,5%

12 treatments + Control

Melanosis is not time 

but concentration dependent

Days after treatment



SMBS and PO

Phenoloxidase activity



SMBS and proPO



sulfite concentration in muscle tissue

n = 2 (5 ind.)

Exceed 

regulatory max. 

of 100 mg/kg 

No effective 

prevention of 

melanosis



Outcome Trial 1:

Melanosis:

➢ Effective prevention with concentration 2% and 2.5%

Phenoloxidase:

➢ No activity in all treatments

Sulfit in muscle:

➢ Acceptable with conentration 1.5% and 2%

Concentration 2%, treament time 10 min.



Trial 2: Salinity

Salinity:     0 ppt  20 ppt  

SMBS Konzentration:    2%     

Incubation time:     10 min  

• No differences in melanosis

• No differences in PO or proPO

• Significant differences in muscle 

sulfite concentration

Treatment in saltwater recommended



SMBS – health hazard for employees?



BASF „Shrimp Grade“

1. Is the new product as effective as the classic SMBS?

2. Is the transport stress affecting the effectiveness?



„Shrimp Grade“ Transport simulation

• Temp. Reduction (28°C > 18°C)

• Darkness

• High density: 150 kg/m³

• 90 min.

• oxygen supply



„Shrimp Grade“ sulfite treatment

Control

Standard SMBS

SMBS „Shrimp Grade“

10 Min

• Haemolymph sampling for Phenoloxidase / proPhenoloxidase

• Whole animal for melanosis and sulfite concentration

No stress Stress

Control

Standard SMBS

SMBS „Shrimp Grade“



„Shrimp Grade“ Melanosis

• Definitely delays melanosis

• Effectiveness slightly reduced



„Shrimp Grade“ Phenoloxidase

n = 24

Phenoloxidase proPhenoloxidase

• Definitely reduces PO and proPO



„Shrimp Grade“ – sulfite + salinity

Trial 3: salinity

Control measurement with Biolan device:
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Easy sulfite measures?



„Shrimp Grade“ Main Results

• „Shrimp Grade“ really is more comfortable to handle
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„Shrimp Grade“ Main Results

• „Shrimp Grade“ really is more comfortable to handle

➢ large improvement in user/employee safety

• „Shrimp Grade“ is effectively delaying melanosis

• Sulfit in muscle reliably below regulatory max

• Salinity effect stays unclear

• Generally shrimp batch, previous history and individual 

condition seem to play a major role
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