nssuABnIsAsanwauinaallsaunan Livalia
AMAYNSENTWINS Tuanmnsdaiunudnisw
Process of Preserving Raw Spirulina platensis to

Increase the Nutritional Value of Fancy Carps Feed

ina weNege” wazTunus annua’

Jongkon Promya”and Chanagun Chitmanat”
(Received: 18 March 2015; Accepted: 12 May 2015)

Abstract: Process of preserving raw Spirulina platensis (RS) was studied. The research aims to compare
nutritional value of RS. The experimental design was CRD with four treatments and three replications per
treatments including T,) heat application (HAP) T,) the amount of water and solid reduction (AWS) T,) herb
addition (HAD) and T,) chemical treatment (CT). After RS was treated, it was then stored at room temperature
for 30 days and statistical analysis was performed. Result showed that: T, (HAD) had overall preference and
protein higher than other treatments. Each processed S. platensis was mixed with basal diets and the overall
preference test showed that: T, (HAD) and T, (AWS) was higher than other treatments. The experiment tested
the growth, pigment, immunity stimulating capacity and production costs of Fancy carps (Cyprinus carpio
Linn.). The CRD with three treatments and three replication each of which was applied including T,) Basal diets
(BD) T,) Basal diets+35%RS after the amount of water and solid reduction (BD+35%RSAWS) T,) Basal
diets+35%RS after herb addition (BD+35%RSHAD). Average protein contents in three treatments were 26.38%.
Fancy carps stocked were 2 g. in weight and 10 fishes/m”. The feeding rate was 5%/weight/day and data was
collected every 15 day for 180-day period. It was found that: T, (BD+35%RSHAD) had growth, pigment on the
fish and the averaged immunity stimulating capacity was higher than other treatments. It can be concluded that:
process of preserving RS by additive fresh herbs showed the overall preference and protein higher than other
treatments. The basal diets+RS after fresh herb treatment had the overall preference that was higher than other
treatments. The growth, pigments on the fish and immunity stimulating capacity of Fancy carps fed with the

basal diets+RS after fresh herb treatment were better than other treatments.

Keywords: Process of preserving, raw Spirulina, fancy carps, growth, cost
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Figure 1 S. platensis cells

Figure 2 Raceway pond
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Application; HAP) Taannsinaligatnanussqlu
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(The Amount of Water and Solid Reduction; AWS)
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sterilization 114LA389 Autoclave

Figure 3 Raw S. platensis (RS)
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Table 1 Physical tested of process of preserving RS for 30 days

Treatments Appearance (%)  Color (%) Odor (%) Texture (%) Overall (%)
T, (RSHAP) 12.50 17.50 7.50 17.50 17.50
T, (RSAWS) 20.00 20.00 10.00 20.00 25.00
T, (RSHAD) 45.00 50.00 47.50 35.00 50.00
T, (RSCT) 7.50 10.00 12.50 20.00 20.00
Asymp. Sig 0.001 0.000 0.002 0.406 0.008
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Table 2 Analysis of the nutritional value of RS such as moisture, ash, fiber, fat, carbohydrates and protein

in each treatments after storage for 30 days

Treatments Dry matter Moisture Ash Fiber Fat Carbohydrates Protein
(%) (%) (%) (%) (%) (%) (%)

T (RSHAP) 23834188 76174188 048+006°  113£018° 3624043 598+206" 1263 +083°

T, (RSAWS  6342+038" 3658+038° 0224009  102£003°  474%107 4627 +0.74° 1147£076"

T,RSHAD)  6807+136"  gio5.935  Gop2018 2664013  323+104° 36.37+149° 1629+135°

TRSCT) 084108 o5 100 p314018  063:048  131+008° 1185+ 069 1453+053°

Note: Different letters (a,b,c,d) show significant statistical differences (P<0.05), ns=no significant difference

Table 3 Analysis of carotenoids, C-phycocyanin and product of cost RS in each treatments after storage for 30 days

Treatments Carotenoids C-phycocyanin Product of cost
(mg/g) (mg/g) (Bath/Kg)
T, (RSHAP) 2.53 +0.02° 13.53 +1.00° 30.83 + 0.25"
T, (RSAWS) 2.21+0.02° 11.90 + 0.88° 26.19 +0.27°
T, (RSHAD) 2.43 +0.08° 12.74 + 0.94% 38.08 +0.95"
T, (RSCT) 2.32 +0.00" 11.61+0.91° 23.38 + 1.20°

Note: Different letters (a,b,c) show significant statistical differences (P<0.05), ns=no significant difference

Table 4 Physical of basal diets (BD) mixed process of preserving raw S. platensis (RS) from storage for 30 days

Treatments Appearance (%) Color (%) Odor (%) Texture (%) Overall (%)
T, (BD+35%RSHAP) 5.00 20.00 7.50 15.00 22.50
T, (BD+35%RSAWS) 10.00 22.50 15.00 15.00 25.00
T, (BD+35%RSHAD) 32.50 35.00 21.00 32.50 55.00
T, (BD+35%RSCT) 7.50 7.50 12.50 17.50 15.00
Asymp. Sig 0.005 0.115 0.001 0.194 0.002

Table 5 Analysis of the nutritional value of basal diets (BD) mixed raw S. platensis RS from storage for 30 days

(moisture, ash, fiber, fat, carbohydrates and protein)

Treatments Moisture Ash Fiber Fat Carbohydrates Protein
(%) (%) (%) (%) (%) (%)
T, (BD) 945+038" 895+025 488+123 897085 40.05+1.29° 27701147
T,(BD+35%RSHAP)  6.10+048" 768+014° 396+0.04° 567+031° 5020+ 1.21° 2638+ 092"
T,(BD+35%RSAWS)  7.05+0.17" 7614035 377033 528+ 005 4890+ 1.14° 27.39£1.18"
T,(BD+35%RSHAD)  6.62+027° 898+023" 427+063° 764+031" 4609+0.19° 2690+ 145"
T, (BD+35%RSCT) 593+0.21" 803+0.20" 472111 733413 4665+ 0.95° 27.34+1.20"

Note: Different letters (a,b,c,d) show significant statistical differences (P<0.05), ns=no significant difference
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Table 6 Analysis of the nutriional value of basal diets mixed RS from storage for 30 days (Carotenoids,

C-Phycocyanin and product of cost)

Treatments Carotenoids C-Phycocyanin Product of cost
(mg/g) (mg/g) (Bath/Kg)
T, (BD) 0.033 + 0.005° 0.68 + 0.01" 29.18 + 0.50°

T,(BD+35%RSHAP)

T,(BD+35%RSAWS)
T,(BD+35%RSHAD)

T, (BD+35%RSCT)

0.807 + 0.015°

b

0.763 + 0.010

b

0.763 £ 0.015

0.863 + 0.006°

4.617 + 0.036" 30.79 £ 0.085°

4.360 + 0.153° 29.16 + 0.093"

4,500 + 0.100° 32.73+0.63"

4.467 +0.150° 28.18 + 0.419"

Note: Different letters (a,b,c) show significant statistical differences (P<0.05), ns=no significant difference

4) maFauauniaasyRu s TunsiaeN
Uanuri@ e szeizinan 180 Su Tifal
4.1) dwitinieds Budunaaeninuiiniaas
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35% annasnaNayulng (T,; BD+35%RSHAD) uas
Ununudans AlEsuamnsainlil +avsnean
35% annAzandngauiin (T, BD+35%RSAWS) &
smiinieds uinndndandilaFuenmnnslansialy
(T, BD) AN 4
4.2) FRmtivinifsay ARTINN9RTYFLTR
sy @visnnns 18 siiu Landi 1 suenmnstansial+
aminean 35% 35 19ayulng (T,; BD+35%RSHAD)
uaztlanilEsuevnnlainli+anvsnesn 35% 33an
Fndantin (T,, BD+35%RSAWS) fiAnunnndntani
5 Fuatmnsiall (T,; BD) atiaNdedAyn19ana
(P<0.05) APt 7
5)  3:9AdRn viseasALUAILAUNLET AN
5.1) AR (a%) uusialan dleGubuy
NAABINANALAY () UuFaan Bgszudng 18.67 +
0.58-20.33 + 1.15 TagiAALAY (a%) LusatanGud
ANNHLANFINNN AT (P<0.05) FauAdud 30 999013
e Tnenlanitldsuanmnaviall+ anvsnean 35% ann
uanayulng (BD+35%RSHAD) wazilanilasy
anmstlanialu+amsnadn 35% an3aaadndau

222

al

o (BD+35%RSAWS) HANAWAT (%) LusiaLlan
wnndailEsuawnsialyl (BD) Ani 5

52) AAWAR (b%) Ludalan Budunaan
HANAmanY (b*) uusnlan agszidna 35. 33+3.79-
37.67 + 6.66 lneAAIARY (o) Ll 3 Lmumm
LANFNN AT (P<0.05) AILATUT 45 189n191AEN
Tnenlanfilisuavnsvinli+amsnesn 35% andans
uANaNulng (BD+35%RSHAD) uazanitldsuenmns
Uil +anvgnean 35% sz andndauBanain
(BD+35%RSAWS) HANAwaARd (0*) Lusatlansnnngn
UailEzuawnsvialyl (BD) nwdi 6

6) nsnazfun AU s Wy

ﬁﬁL@ﬁlﬂﬂﬁﬁNﬁuLLUﬂLﬁJ@o%W’]z (Lysozyme
activity assay) BuAuLANAINER A (P<0.05)
saust lwAendt 2 seamsideaduginly Tnedanilisy
armstaniall+ausuan 35% A5 ldayulng
(BD+35%RSHAD) 34mmmﬂmmmmuimmwwv
mﬂmwmmmmm@u (Wi 7)

7) @mmwmmqmﬁmw waziadl luile

FaiAeaanam

mm?{ﬂqmmﬁmmﬁ”ﬁ AR 29.43 £ 0,12
-29.66+0.20°C AxElungA-ANg (pH) fiAnsaus 7.54
£ 001 -7.65 + 0.03 2aNTIAUTIAzANELN (dissolved
oxygen) HARIUA 505 + 010 -518 + 0.06 mgl
wasiTiiles (ammonia; NH,-N) SFnsiaust 0.036 + 0.001-
0.038 +0.002 mg/L Tumsm-lulnsias (Nitrate-nitrogen;
NO,N) SA"GauA 0.034 + 0.002-0.036 + 0.001 mglL



nssNABMsAEMINEIuedllshunan
WanAmAIMIlaTuIng luatmsdatunudanin

uwazaaslanea L‘V\l A-Waanasa (Orthophosphates-
0. OO2 0.047 + 0.003
mg/L mmmwuﬂummuum nauAgLlanwE AN
FE s 3 e llHAausnsingTmNaT A

phosphorus) NmmLLm 0.045 +

8) nanemannAllatin sNana1Ilaneas
amdpan: auasnlifinAnme inwrns uwazaula
”memqmmnmn‘wq”mmmm’m Useenfldiunis
Aedndiin (mvm 8) AL HREARA AR

zgfaqmmuméimquzﬁ”mﬁmiﬁ”ﬁ %amqummumm
Minasudde i dsslamd TnaanizidEmunm
Fiuin anfaisanlasenis THrausnagnann
Ao uanan e Tldasia Huennad A0 1ieneenin
UAZERIANIIEAN AAENsandAdaLLEIN uay
299444 Us9quanLiLlug g ties des el
neRNg uavkaula Lﬁfﬂﬁmﬁmﬁﬁwmﬂizmﬁﬁlﬁ

fatiusald (i 9)

Mean weight (g/fish)
50.00
40.00
30.00
20.00
10.00

0.00

0 15 30 45 60

—e—T1 (BD)

75
Time (days)

—-T2 (BD+35%RSAWS)  —gy=T3 (BD+35%RSHAD)

920 105 120 135 150 165 180

Figure 4 Mean weight (g /fish) of fancy carp, in each treatment for 180 days

Table 7 Analysis of Weight gain, average daily growth, Specific growth rate, survival rate, feed conversion

rate, protein efficiency ratio and product cost of fancy carp, in each treatment for 180 days

Parameter T, (BD) T, (BD+35%RSAWS) T, (BD+35%RSHAD)
Weight gain (%) 3117 +1.36° 35.44 + 562 37.21+1.76°
Average daily growth (gfish/day) 0.190 +0.007° 0.210 + 0.028° 0.220 + 0.009°
Specific growth rate (%/day) 3.22+0.04" 3.31+0.12" 3.35+0.04"
Survival rate (%) 100 +0.00™ 100 +0.00™ 100 +0.00™
feed conversion rate (units) 260+0.17" 268+0.12% 272+0.15"
Protein efficiency ratio (units) 1.20£0.04° 1.40+0.18° 1.49+0.06°
product of cost (bathfish) 20.00 £ 0.017" 20.00 + 0.021™ 20.00 + 0.015"
«=@=T1(BD) «=fif=T2 (BD+35%RSAWS) wmfpmmT3 (BD+35%RSHAD)

red pigment on fish (a*)
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Figure 5

Pigment (red; a*) of fancy carp, in each treatment for 180 days
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Figure 6 Pigment ( yellow; b*) of fancy carp, in each treatment for 180 days
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Figure 7 Immunity stimulating capacity of fancy carp, in each treatment for 180 days

Figure 9 Ornamental fish diets and bottle raw Spirulina
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