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Table 1. Factors influencing the redhead syndrome based on questionnaires
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The percentage of effect
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Factors affecting redhead in the questionnaire
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Table 2. The used treatments in the study
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Fast transport
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Transport with styrofoam
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Layered ice shipping
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Table 3. Water parameters of the two farms

Vac,je Vac) O (o2 lrond oS 5 (Lo, 9356

Farm2 Farml Physico-chemical parameters
8.11+0.11 7.7840.04 pH
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0.04+0.01 0.05+0.01 (NO?) (mg L")y s
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Table 4. Percentage of redhead syndrome in the harvest time at each farm

Y ac)o Y ac,ie

Farm2 Farml
5.00+0.00?
5.01+0.022
28.39+0.162

2.08 £0.19°

1.88+0.16°

22.88+0.52b

(1) 3o o3 308 oo
Redhead syndrome in the
harvest time
(1) &gy o0y
Shell softness
(C) 2o oy Leo

Temp of harvest

(P <0.05) sl layyT oy ylo ime s 5929 oaimnylis Cso, ,o 50 Siglite By, 3925

Different letters in each row indicate a significant difference (P < 0.05)
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Table 5. Comparison of percentage of redhead syndrome in harvest and supplement

Y ac) 0 Vac,h0
Farm2 Farml
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Use of supplements
51 ooliztl L oy g ey
5.0040.41 2.25+0.48 Jose sl b e ) 6_;@3 ,.., RPN
Percentage of redhead in harvest time with supplements
3 eolaw! - ¢ ‘ot cie 8 R
4.75+0.48 2.300.25 o sletal 33 e 0l 55058 o e
Percentage of redhead in harvest time without supplements
)
Method of harvest
5.00+0.40 2.5+0.29 OR S > S0 ;~
Percentage of redhead in Cast net
5.01+0.41 2.25+0.25 Jyoe 900 53 (5308

Percentage of redhead in normal harvest
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Table 6. Comparison of percent of redhead in different methods and time of transport between two farms

¥acie ) a0
Farm2 Farmi

(Percentage of redhead) 03y 0o,o

With metabisulfite) c.al Lo gol>
10.50+2.64 8.63+1.44 ( ) Ceilye Slie s

Without metabisulfite) c.s e -
9.67+1.58 8.2541.31 ¢ ) Sl ol g

(Percentage of redhead in time of harvest) Jo> ;b coe 13 (058 jw s

Fast transport
8.50:£0.2282 4.83+0.17°® ( POt ) s s Jor

Normal t t
12.00+0.82° 11.83+0.87 (Normal transport) Jsess Jo>

(Percentage of redhead in the method of transport) Je> g, 0 s50,8 s doys

(Styrofoam) c.Jsie

4.75°£0.25° 3.5+0.29°
Layered ice) 4¥ 4.Y &

9.50+0.65 7.67+0.33" (Lay )ayaY @
Normal ice ;

16.00+1.472 12.50+0.50? ( ) Fyare &

(Temp of after transport) (s!,5 solo a>,0) Jox 5l om sloo

Fast transport
4.63+0.448 7,070,544 ( POMt) sy Jo

Normal transport
9.83+0.59° 9.08£0.25¢ ( POrt) Jsess Jo

Temp of after transport(s!,5 sl a>,8) Jo 3l axs sleo

(Styrofoam) g

-1.380.24¢ -1.5:0.29¢
Layer ice) 4y Y 3

2,680,120 2.6+0.21° (Layer ice) «¥ 4¥ &
Normal ice ;

6.25+0.438 11.77+0.28% ( ) Jsane

Time of transport(min) (aads) Jos oloj S

Fast shippin
63.33+3.804° 43.33+1 058" ( PPING) s Jo

Norma shippin
137.50+6.55A 70.00+6.32Ba ( PPING) (Jyans Jo

(P <0.05) ol gl50 o lo sime BB 0959 oaimolis ciudy o ,0 Sglicte 555 By, S99
Different letters in each row indicate a significant difference (P <0.05)
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Table 7. Comparison of percent of redhead in different transportation methods after freezing

Vas)w Y as,w
Farm2 Farml
o iz Gloj Sae 0 (5591 Jee 5l dmr (5308 o 20
Percentage of redhead after proccessing in different time of transport
72.67+0.80 68.0+2.62 (Fast transport) s w Jo>

2.37£79.17 72.0+4.43 (Normal transport) Jsexe Jo>

Joo il sla by, 50 5yl des 5l am 308 o duo
Percentage of redhead after proccessing by different methods of transport

47.75+1.03° 48.00+2.12b (Styrofoam) colgs,
70.0+4.612 67.50+3.492 (Layered ice) 4Y 4Y &
84.0+1.0° 74.383+6.362 (Normal ice) Jyero &
64.92+4.54 65.38+3.77 sl as 5l dms s50 8 oo S

Total redhead after processing
(35 5l 4> ,0) slessl 3l am sles
Post-freezing temperature
-14.93+0.27 -10.23+£0.9 (Fast Transport) sy Jo=
-14.02+0.29 -9.6+0.8 (Norma Transport) Jsexs Jo>
(35 5l 4> ,0) sbessl 3l aa sles
(Post-freezing temperature)

-16.0+0.41 -15.20+0.90 (Styrofoam) cJsis
-14.33+0.49 -12.13+.91 (Layeder ice) 4Y 4Y &

-14.0+1.0 -11.02+0.87 (Normal ice) Jsyero
-14.83+0.39~ -12.48+0.65° (Temp after freezing) slaxl 51 oay JS sles

(P <0.05) cosl loas 50 o Jlo sine BB 0929 oaimd lis s,y o 50 Siglitie )5 By o 929
Different letters in each row indicate a significant difference (P <0.05)
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Table 8. Comparison of percent of redhead in two processing centers

Y sa9l 550 V39158 55 5
Processing center2 Processing center1
S | 3 om s, i
67.50+3.12 64.06+2.57 sl o 557 e ol
Redhead after proccessing
L olezsl 5l s sbeo
-15.03+0.25° -10.11+0.632 350 Slezdil 5l am (s

Temp after freezing
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Introduction: Harvesting, transporting, packaging, and storing the farmed shrimp Litopenaeus vannamei are
factors that affect the quality of the shrimp Litopenaeus vannamei. The physical stress of the harvest leads to red
hepatopancreas and eventually reddish color of the shrimp’s head. Vibriosis and stressful factors such as high pH
of the pool and an increase in the organic load of the pool are also effective in causing the redhead syndrome.
Redhead syndrome is a negative factor in the shrimp market. The aim of the study was redhead syndrome
reduction strategies in the shrimp farm.

Material and methods: Two farms were selected, each having three pools with different treatments. In the last
month leading to the capture of shrimps, water parameters were measured. Different methods and speeds of
transport were also measured. Transport temperature and percentage of redhead syndrome after freezing were
measured and results were analyzed.

Results and discussion: The results of different treatments showed that 2 to 5% of the harvested shrimps were
redheaded, which was directly correlated with the total organic matter (TOM). The harvesting method and using
supplementation and metabisulfite had no significant effect on the percentage of redheaded (P <0.05). Using
styrofoam for transportation, the redhead syndrome was significantly less observed than the other treatments.
Shrimp with redhead syndrome decreased from 16.47 in normal baskets to 3.5 in styrofoam. The normal transport
temperature of shrimp was 11.77 °C, which decreased to -1.38°C in styrofoam transportation. In layered ice
treatment, 7.67% redheaded shrimps were observed, which was less than the normal transport. The role of
processing was more effective in causing redhead syndrome than the methods of culture and harvesting. The
percent of shrimp with redhead syndrome were recorded in two farms 67.50+3.12 to 64.06+2.57 % in different
treatments. The post-freezing temperature of shrimps at the two processing centers showed a significant difference
(P <0.05). At center one, the temperature of frozen shrimp was -10.11+0.63 °C and the mean shrimps with redhead
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syndrome was 64.06£2.57. The mean temperature of frozen shrimp in the second processing centers was -
15.03+0.25° C and the mean number of shrimps with redhead syndrome was 67.50+3.12%.

Conclusion: According to the results, transport and harvest management were effective in the percentage of
shrimps with redhead syndrome. The best way of transport was by using styrofoam that reduced the percent of
redheaded shrimps to 3.5%. Harvest management was less effective in the percentage of redhead syndrome. In
other words, with good management of harvest, transport with styrofoam, and good processing, we could reduce
the redheaded shrimps by 3%, 8 to 11%, and 27 to 36%, respectively, and in total 38 to 50% after freezing.

Keywords: Redhead syndrome, Litopenaeus vannamei, Shrimp farm, Abadan.
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