S189TUN5IVY

Uszansmmvesarisglulasales (Microspora sp. Thuret) 13in

Tueriswannemssyfvlasazganwieveslainz nav

Efficiency of Fermented Marine Silage from Green algae
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Efficiency of Fermented Marine Silage from Green algae (Microspora sp., Thuret)
in Artificial Diet on Growth and Carcass Quality of

Seabass (Lates calcarifer Bloch, 1970)

Worawut Koedprang1 and Preeda Phumee'

Abstract

Microspora sp. (Thuret) is green macroalgae in Division Chlorophyta. It can
found in freshwater and coastal environments, including aquaculture pond. It is problem on fish
and culture activities. The farmer has to eradicate them as waste. While, it contains of 26 % of
protein of dry weight and may be considered to be a potential dietary protein for fish. The
utilization of Microspora sp. as protein replacement material in Asian seabass diet to value added
of macroalgae waste was studied. Asian seabass sinking diets with 40% of protein were
formulated. Sources of protein in diets were composed of 36% of protein from fish meal (FM)
and 4% (10% of total protein) of protein from soybean meal (SM) in control diet (D1). The SM
was replaced by dried Microspora sp. (DA) at 25, 50 and 75% of SM protein (D2-D4) and
Microspora sp. silage (SA) at 25, 50 and 75% of SM protein (D5-D7). The juvenile Asian seabass
was stocked in 95 L container with 10 fish. Each diet was fed ad libitum to triplicate groups of
fish twice a day for 12 weeks. The results presented that, the replacement of DA in the diets
shown no significant difference (P>0.05) on survival rate and carcass percentage while the
difference (P<0.05) found on growth performances; final weights and length, specific growth
rate, feed intake, feed utilizations; feed conversion ratio, protein efficiency ratio and net protein
utilization, hepatosomatic index and product cost of Asian seabass. The level of 50% of soybean
meal protein can replace by dried Microspora sp. (D3) without performances difference to control
(D1) while lowest product capital.

Keywords: Microspora sp. Thuret, Asian seabass, Soybean meal replacement

] Department of Fisheries Technology, Faculty of Science and Fisheries Technology, Rajamangala University

of Technology Srivijaya, Trang Campus
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Experimental diets

Ingredients (%)

D1(DA0) D2(DA25) D3(DA50) D4(DA75) D5(SA25) D6(SA50) D7(SA75)
FM (65% CP) 55.39 55.39 55.39 55.39 55.39 55.39 55.39
SM (43% CP) 9.30 6.98 4.65 2.33 6.98 4.65 2.33
DA (26% CP) 0 3.84 7.69 11.54 0 0 0
SA 0 0 0 0 3.84 7.69 11.54
Rice Bran 12 12 12 12 12 12 12
Palm oil 1.53 1.85 2.16 2.48 2.79 2.79 2.79
Rice Starch 10.78 8.94 7.11 SE] 3.44 3.44 3.44
Vitamin Mix 4 4 4 4 4 4 4
Mineral Mix 2 2 2 2 2 2 2
CMC 5 5 S 5 5 5 5
Proximate composition (% dry matter)
Protein 40.34 40.42 40.32 40.30 40.56 40.37 40.64
Lipid 9235 9.24 9.32 9.23 9.31 9.08 9.13
Ash 20.68 21.60 23.06 24.28 22.01 23.22 24.10
Moisture 4.32 4.50 4.57 4.35 4.53 4.24 4.42
Energy (MJ/Kg) 16.87 16.67 16.78 16.60 16.87 16.67 16.50
Diet Cost (Baht/kg) 43.62 42.56 41.50 40.44 42.56 41.50 40.44

Remark : In | kg of Vitamin Mix consist of vitamin A 10,000,000 IU, D3 2,000,000 IU, E 1,500 IU, thiamine 2 gm, riboflavin

2.5 gm, pantothenic acid 14 gm, pyridoxine 2 gm, cyanocobalamin 10 mg, folic 0.5gm, niacin 12 gm, K, 2 gm and C

20 gm. In 1 kg of Mineral Mix consist of Ca 100,000 mg, P 80,000 mg, Cu 2,500 mg, Fe 1,200 mg, Mn 1,200 mg, Zn

1,540 mg, K 260 mg, I 740 mg, Mg 2,160 mg, Se 10 mg and Co 240 mg.



Y Y

2) wisoug aeallar ¥uIA 80 x 40 x 50 IHUAWAT TEAUUT 30 ruAINAT taz 1Fe 1N
AADANA 31U 21 1

3) Aardenlarnewavd VINAUTLINY 5 IFUAINAT UIUNUIINITNAGDIAL 10 67
& ¥ @ v [l g °
Fuhminswvedlammazniieminaasy  laguiuiu 7 gANIINA0I IIUIUFANT

y

NAADIAL 3

Y [ 9 < Y A A
4) Glﬂmmiauaz 2 19971 19 uazeu 1ﬁ61ﬁ1iﬂﬂaadi}uﬂa1ﬂ UBDU LIZIAYDINIT

9 = o

4 .3 o A 4 o, 2
degnga Mmslasunieiingn 2 W mearuaumnlasuula guaiwii iinsaesla
3 [ o { 1 %’ @ 4
Wuszezinal 12 dleni wlasuaesimndias
<3 Y
5) MINUVDYA
o & gol [} [ 4 =1 AQ
5.1 MMIsvaimingwnn 2 dla vaziiunnlsnaeiisninuvesal
1 1 A Y o a a Aa A 9 =y 1
ugiazniemInaasd e ldmuiunmansaay Ia tazlszansnmmsloems lasanyim
PER (Protein Efficiency Ratio) {8 NPU (Net Protein Utilization)
5.2) a3 VNUIULAWAAZHUIINITNABDY NOHIDATINTIOANY
a 4 ] 1 @ 1 [y
5.3) WATITHAUAIN N IAFUINTVD avTevinuaz luniin tay e1vsHe
HADL YA
a o = & ' 9 A o '
5.4) Ansrzrlfsuallsauluislaneuuaziainisnaasa sA1LIAA
PER (tag NPU
@ 1 A A 9 < 3 4 v A w
5.5) meoasaIunys Inala (105 UALT N; carcass percentage) AFUNY
(hepatosomatic index)

Y a

5.6) MUIVAUNUNINANDINITUAASTAT
o a d Y a 4 =

6) Tl?ﬂTﬁ’JLﬂiTgﬁ"Ui’]iaJ‘aIﬂEJﬂ"|§’Jlﬂi”lgﬁﬂ'JTﬁJLL‘]_lﬁ‘]J'i'JuLL‘]J‘U NNAYI ATULRUNTT

NANDALLUY CRD (One-way Analysis of Variance in Complete Randomize Design) (g

~ ' ' A A ) A ¢ -4
llﬁﬂ’ﬂmﬂ’ﬂﬂ’ﬂlﬂmﬂGIN"UfNﬂHﬂﬁEJﬂ’JEJ DMRT N3gauaNuUIyauu 95 !ﬂ@‘ilcﬁuﬁ



HaN1538

Y v
wansaedlal nznavdree s n ldamaeluTasedesuiaazevise
™ ~ 3 A T o P-4 q ¥
winnaunu TsAuanoandesiluiszay o, 25, 50 uaz 75 Weiidud Taogas D1 luld
' s 2 o, = < A ' 9 1 9
a1113198 (0 1osidud) gas D2-D4 nuunuTsAunaanasaudIBe MBS 25, 50 LAy
s I ' o w = < A ' [ 1 o
75 woiidud mua1ay uazgas D5-D7 nuunulsaunnouvaeatludieavisienin 25,
P o w ~ 3 v A 9 ' o
50 waz 75 wWeswua mud1ay lasdaingmavdl MG uAY 551 13.09-13.86 NS
' 1 Y
HAZAMVINITUAY T2HIN 4.56-4.85 1UANAT oFUgAMINAaDd 12 dlany wua ams
¥ 4 Y 1 [ 4
nigAvTa Usznouie mindlodugansnanes 5219 23.89-43.12 n5U ANWEILID
Y 1 v
AUFANITNADOI TZHINW 12.04-14.32 1FUAUAT (MITNA 2 1Az NN 1) BATIMII AL Ia
FUWIZ (SGR) 581 0.72-1.35 ASUADIU (minﬁ 2 wagmni 2) 9ATIAMTAUDINIT (FI)
1] 1] 9 1]
35.458-69.03 NTUADAD (M1 2 LAZAMNA 4) DATane (FCR) 1IN 2-3.92 (A15199 2
d‘ a a Y- =S 1 d' d'
wazmni 5) Uszansnnnslellsau (PER) 53417919 0.72-1.26 (915199 2 Lagn i 6) M3
~ a 1 I 4 ~ ~ v A w
Glﬁﬂmuqm (NPU) 5817314 7.09-12.09 t1)o5isua (915199 2 tagnui 7) wagawiiay (HIS)
] v [ 9
FEUIN 1.23-1.54 (5NN 2 1aZMNA 9) FANIMUANANUUANANAUNNADA (P<0.05) Tae
' ll ~ <o U I <2 4
wums lsavde lulasadesutanaunuTilsauanduvasatluilFana 25-50 nlosidud
v ' 1 ' A A ' v < P
(D2 wag D3)1vima liuanasannguaruan (D1) wadomuamseuiaily 75 wleddua

v , o s 3 & = ¥ o o
(D4) L!ﬁ%%ﬂfﬁﬁﬁﬂ‘ﬁuﬂ 25, 50 uag 75 L‘]J@ﬁ!,“]fuﬁ (D5-D7) UWAUIHUN AVYI DATINT

igeauTasumz sasimsnuems Useansnwms 19 1dsau uazms 1o ldsAugnianmn

Q

IS

Y
NEUAILAN 1AZOATIINLBEINNNGNAIIAN B 1ITad1AYNI dDA (P<0.05) dIUOAT
1 73 o = = -
TOANY TENIN 86.67-96.67 SIGHE AN (M5 1N 2 LAZNINN 3) wazilosiFuasn 47.61-49.23
I 3 J A A ' 1 1% ana @ ~ J
es1Fud (13199 2 wazamn 8) liuanaanunaada (P>0.05) aauaadalumisnan 2 aiu

AUNUUDIAIOIMITNIIANTENIN 40.44-43.62 V@D laniu (M50 1) uazilodui



Y

HANANNNUNNADA (P<0.05) Aduaad i 15199 2
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AunuAmeisAsranaallal ngward 10 lansu 15115241119 83-158.52 U &4 luitia 1w

m31ei 2 mansgaule oas1seans Uszaninmmsldes uazdunumsnaa vedlad

d' dy 9 1 [ 1 1 [
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Performances D1 D2 D3 D4 D5 D6 D7
Initial weight (g)  13.13a 13.86a 13.74a 13.09a 13.40a 13.56a 13.23a
Final weight (g) ~ 39.44ab  43.12a  36.70b  23.89c 28.43c  2623c  23.92c
Initial length 4.80a 4.85a 4.74a 4.73a 4.76a 4.56a 4.61a
Final length 13.95a 14.32a 13.73a 12.04b 12.78b 12.57b 12.30b
SGR (%/day) 1.30a 1.35a 1.17a 0.72b 0.82b 0.81b 0.73b
SR (%) 96.67a 90.00a  96.67a  96.67a 90.00a  86.67a  90.00a
FI (g/fish) 56.24ab  69.03a  4529bc  37.93c 4327bc  40.01bc  35.48c
FCR 2.16a 2.36a 2.00a 3.48b 2.78b 3.29b 3.92¢
PER 1.15a 1.05a 1.26a 0.72b 0.89b 0.76b 0.6b
NPU (%) 11.21a 1022a  12.09a 7.09b 9.59b 9.05b 7.40b
Carcass (%) 48.26a 48.52a  49.23a  48.14a 48.02a  48.75a  47.6la
HSI (%) 1.54a 1.51a 1.43a 1.23b 1.44a 144a 1.52a
Product capital 94.22b 100.44b  83.00a  137.50c  118.32b  136.54c  158.52d

(Baht/kg of fish)

WINaye : AI0nEINUANAAU THLUIUBULETAIANVIANANAUNNETDA (P<0.05).

SGR; Specific growth rate, SR; Survival rate, FI; Feed intake, FCR; Feed conversion

ratio, PER; Protein efficiency ratio and NPU; Net protein utilization
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