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Added value of shellfish flesh from fishery waste to produce blue
swimming crab (Portunus pelagicus) feed
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ABSTRACT: This study aims to add value to shellfish waste obtained from fishery activities. The shellfish was
cooked and the meat was extracted, minced and mixed in blue swimming crab feed. The shellfish meat was
prepared from mixture of the meat obtained from Spiral melongena (Pugilina cochlidium), Spiny oysters
(Spondylus sp.) and Rare-spined murex (Murex trapa) at the ratio of 3: 2: 1 by weight. The mixture of shellfish
meat was then added in blue swimming crab feed at 0 (control), 10, 20 and 30%. The experiment was conducted
in recirculation system with nine boxes which cultured one crab for each box (9 crabs/replication). Blue swimming
crab with initial weight of 2.35+0.07 ¢/crab were individually kept in nine boxes and the boxes were placed in a
recirculating system. They were fed with the experimental feed at the rations of 5 % body weight twice a day for
12 weeks. At the end of the experiment, it was found that 20% produced the higher weight gain (249.68+82.13 %),
SCG (1.39+0.25 % /day), ADG (0.18+0.23 g/day), molting frequency (1.93+0.17 time/crab) and survival rate
(96.30+6.42 %) than the other treatments (P<0.05). It also was found that, 20% yielded a better feed efficiency in
which TFI (2.51+0.47 g/crab), DFI (4.71+0.75 %/day), PER (0.61+0.17 %) and FCR (3.44+1.08) were lower than the
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other treatments (P<0.05). In term of productivity, 20% also shows a better yield (8.35 + 1.34 g/box). The 0 and
20% had the production cost of 206.27+2.66 and 187.20+10.93 baht / kg, respectively, which is not significantly
different (P>0.05). However, the cost from these treatments were lower than other treatments (P<0.05). The
benefit cost ratio of 0 and 20% was equivalent to 1.70+0.02 and 1.87+0.11, respectively. These two treatments
were not significantly different (P>0.05), but they produced the significantly higher benefit cost ratio when
compared with other treatments (P<0.05). We concluded that waste shellfish meat can be used for production of
feed for blue swimming crab. The use of shellfish meat at 20% for substituting fish meal is the most suitable
because it can support the growth of the crabs with the lowest production cost, and give the best of benefit cost
ratio.

Keywords: added value; shellfish flesh; blue swimming crab (Portunus pelagicus)
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Table 1 Ingredients of experimental diets and Proximate composition by analysis
shellfish meat substituting fish meal (%)
Ingredients (%)
0 10 20 30
Fish meal 25 18 15 12
Soybean meal 20 18 17 17
Shrimp meal 8 10 6 2
Rice bran 5 3 1 1
Mixed shellfish flesh 0 10 20 30
Wheat gluten 17 16 16 16
Wheat flour 15 15 15 12
Palm oil 35 3.5 35 35
Fish oil 35 3.5 3.5 3.5
Premix 2 2 2 2
Lecithin 0.5 0.5 0.5 0.5
Alpha starch 0.5 0.5 0.5 0.5
Proximate composition Shellfish mix shellfish meat substituting fish meal (%)

by analysis (% dry weight basis) meal 0 10 20 30
Moisture 9.15+0.01 7.33+0.06° 6.48+0.18" 7.67+0.06 6.54+0.26"
Protein 61.72+0.13 42.37+0.27° 43.85+0.05° 45.76+0.18" 48.57+0.09°
Lipid 1.47+0.02 8.04+0.06° 6.36+0.28° 7.06+0.16° 7.12+0.08°
Fiber 0.10+0.03 1.40+0.14° 1.28+0.13° 0.83+0.01° 1.05+0.05°
Ash 8.20+0.07 9.22+0.01° 9.02+0.08° 7.77+0.10° 9.54+0.01°
NFE" 19.37+0.05 31.65+0.11°  33.04+0.71° 30.92+0.04° 27.20+0.24°
Gross energy (MJ/kg diet)” 17.06+0.01 17.64+0.06° 17.53+0.01° 17.85+0.02° 17.83+0.05°

mean+SD from 3 replicate, Data in the same row with different letters are significantly different (P<0.05): I" Calculated based on

Unnikrishnan and Paulraj (2010): Nitrogen-free extract = carbohydrate content of ingredient, NFE (%) = 100 — (Moisture + Protein +

Lipid + Fiber + Ash)

? Calculated based on CuZon and Guillaume (1997): Gross energy (MJ/kg diet)= ((%Protein x 21.3) + (%Carbohydrate x 17.2) + (%Lipid

x 39.5))/100
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ANNLANA1SAUDE19E T d Ay n19ads (P<0.05) Ima‘gﬁwﬁLgﬁqﬁaﬂawmiﬁqmmiwmmﬁ 3 dn19RTgLaule windu
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Table 2 The growth, molting frequency and survival rate of blue swimming crab (Portunus pelagicus) fed with four

experimental diets for 12 weeks

The growth, molting frequency and shellfish meat substituting fish meal (%)
survival rate 0 10 20 30

Initial weight (g/crab) 2.35+0.07° 2.35+0.07° 2.35+0.07° 2.35+0.07°
Final weight (g/crab) 5.26+0.63 5.16+0.48 8.35+0.34° 6.18+0.37°
Weight gain (%) 133.37+50.17 113.61+35.81° 249.68+82.13° 165.28+50.96"
Final carapace width (cm./crab) 4.14+0.15° 4.09+0.22° 4.51+0.01° 4.35+0.12°
Carapace width growth rate (%) 33.41+3.36" 30.26+5.74° 44.55+2.15° 40.11+2.44°
Final carapace length (cm./crab) 2.06+0.07° 2.06+0.08° 2.27+0.02° 2.15+0.04°
Carapace length growth rate (%) 29.55+3.84° 27.81+5.00° 41.65+2.58° 35.11+2.28"
SCG (%/ day) 0.94+0.26% 0.84+0.18° 1.39+0.25% 1.08+0.20°
ADG (g/day) 0.04+0.06° 0.02+0.02° 0.18+0.23 0.05+0.07°
Molting frequency 1.56+0.11° 1.26+0.17° 1.93+0.17° 1.37+0.17°
Survival rate (%) 55.56+40.06" 48.15+16.97° 96.30+6.42° 44.44+19.25°

mean+SD from 3 replicate, Data in the same row with different letters are significantly different (P<0.05)

SCG = Specific growth rate , ADG = Average daily gain

Uszgansnnnisldams

UsrAnsnmnisliermsvesyiiluusiazgamannaes wui Yihiidesisemsganmannaesd 3 Uiinmemsiy
ifuwagdnsIMsiue s wihiiu 2.510.47 NS/ Uay 4.71+0.75%/3u Aua16iU %'!aﬁa&Jﬂ’jwqﬁwﬁl,é'ymé’mmmiﬁqm’ﬁ
yAap3duY (P<0.05) urliszavinmnsllshunardnsniaddeuemadudefiniiyinfidessemsganismanosdy

(P<0.05) WU 0.61+0.17% way 3.44+1.08 mua1nu (Table 3)
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Table 3 Feed efficiency of blue swimming crab (Portunus pelagicus) fed with four experimental diets for 12 weeks

Feed efficiency shellfish meat substituting fish meal (%)
0 10 20 30
TFI (g/crab) 4.97+0.57° 4.89+1.09° 2.51+0.47° 6.74+1.72°
PER (%) 0.39+0.13" 0.30+0.07" 0.61=0.17° 0.33+0.07°
DFI (%/day) 5.78+0.75° 5.92+0.35° 4.71+0.75° 5.88+0.35°
FCR 6.03+2.52° 7.15+1.69° 3.44+1.08° 5.78+1.11°

mean=SD from 3 replicate, Data in the same row with different letters are significantly different (P<0.05)

TFI = Total feed intake , PER = protein efficiency ratio , DFI = daily feed intake , FCR = feed conversion rate

HANBALAZAUNUNANER

2 '
Y a a £% =

MnMsneaesissindaemsusiazganisnaaes w1 Yihildeseimsganisnaass 7 3 Tinandefniin
N19NAABIBY (P<0.05) Wiy 8.35+134 n¥u/ndes daun1sidsayindsemsynnisaaes 7 1 uay 3 ffuyunands
(P>0.05) iy 206.27+2.66 Wag 187.20+10.93 UIW/nN. MMEIRU UazdnsdIuranaulnudanuyu (P>0.05) w1y
1.70+0.02 wow 1.87+0.11 muddu Tneta 2 gansvaaes Mfuyunandntesulishadunanouumugeiniiganmavnaes
9u (P<0.05) (Table 4)

Table 4 Productivity, production cost and benefit cost ratio of blue swimming crab (Portunus pelagicus) fed with

four experimental diets for 12 weeks

Productivity, production cost shellfish meat substituting fish meal (%)
and benefit coat ratio 0 10 20 30
Productivity (g/box) 5.26+1.12° 5.16+1.54° 8.35+1.34° 6.18+1.94°
Production cost (bath/kg) 206.27+2.66° 255.07+13.88° 187.20+10.93¢ 279.81+22.35°
Benefit cost ratio 1.70+0.02° 1.37+0.07° 1.87+0.11° 1.26+0.10°

mean+SD from 3 replicate, Data in the same row with different letters are significantly different (P<0.05)

Aun i

ﬂzumwﬁ’ﬁwmmimaawamﬂsqmmwmamﬁmagﬂummﬂzﬁﬁ (P>0.05) Imamﬂ’mmﬁmaﬁﬁwagiwdw
30.00+0.39 - 30.09+0.21 ppt ﬂ"]mmLﬂuﬂimmwmﬁ’mgjiwdw 7.94+0.81 — 8.16+0.06 ﬁhmmLfJuﬁmmmﬂfﬂa&jisij
111.15+18.03 - 122.39+21.99 findn3usiodns wouluifiovoninogsswing 0.130.26 — 0.18+0.35 fadniusedns Tulnsi
waﬂﬁwagismiwa 0.49+0.31 - 0.50+0.29 Hadnsusedns LLﬂﬁL%gmiuﬁwasjisudwa 421.09+0.37 — 421.39+0.42 ppm uag
LLuﬂﬁL%aquﬁwagszwdwq 1280.45+0.75 — 1280.97+0.85 ppm (Table 5)
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Table 5 Average water quality throughout the experiment

shellfish meat substituting fish meal (%)

Water quality

0 10 20 30
Salinity (ppt) 30.00£0.52° 30.03+£0.52° 30.09+0.21° 30.00+0.39°
pH 8.11+0.10° 7.94+0.81° 8.15+0.06° 8.16+0.06°
Alkalinity (mg/L) 111.15+18.03° 122.39+21.99° 114.18+18.84° 118.24+24.44°
Total ammonia (mg/L) 0.13+£0.26° 0.16+0.39° 0.18+0.35° 0.17+0.38°
Nitrite (mg/L) 0.50+0.29° 0.49+0.32° 0.50+0.29° 0.49+0.31°
Calcium (ppm) 421.27+0.90° 421.09+0.37° 421.09+0.58° 421.39+0.42°
Magnesium (ppm) 1281.88+0.87° 1280.45+0.75° 1281.97+0.85° 1282.00+0.33°

mean+SD from 3 replicate, Data in the same row with different letters are significantly different (P<0.05)
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