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Effect of dietary yeast by-product on growth, hematology and immune response in
Pacific white shrimp (Litopenaeus vannamei)
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Abstract

A 12-week feeding trial was conducted in a semi-recirculating system (60 L tank™) with Pacific
white shrimp Litopenaeus vannamei (mean weight, 1.02 +0.01 g) to examine the growth, hematology and
immune response to diets with increasing levels of yeast by-product meal (0, 2.5, 5, 7.5 and 10 %). Shrimps
were fed four times a day to the visual satiation. This study showed all treatments had no significant
difference on growth, feed utilization and chemical composition in carcass (P>0.05). Moreover, increasing
in hematology and immune response (i.e. THC, HC, LGC, superoxide anion and clearance efficiency) were
observed in the group of shrimps fed with 10% yeast by-product (P< 0.05). Based on this study, yeast
by-product could be included in the diet up to 10% without negative effects on growth performance and

utilization of L. vannamei.

Keyword: yeast, non-specific immune response, single cell protein, pacific white shrimp (Litopenaeus vannamei)
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@mmLL@$13JLﬁmwfﬂ&i@mmﬁmmﬂ%‘ﬁl Lﬁlu%ﬂu@mﬁm (Prachom et al., 2013 lax Tacon and Metain, 2008)
wael Uszmpaslianugulalumsmunssingauiesiugidufunazanunsoldiduumssld sl
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f;“mqﬁwﬁﬂﬁ“l%l,ﬂul,mm‘tﬂaﬁu IuA Uanilu (Fish meal) Al (Poultry meal) MadauRea NGy
afianznnzilann (Dehulled soybean meal) Famaeansn (Ferment soybean meal) WazNINEAF
(S. cerevisiae) (Dried yeast by-product) ﬁiﬁ@’mmzmumwﬁﬂ BNIUDA ﬂ’]’i’[ﬁlqaumﬁLm’wﬁmﬁﬂimﬂu
maadl Feuanslu Table 1
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Wby isolipidicIﬁfaq‘luizﬁuﬁslﬂﬁﬁmﬁu uazinIIATZIATUAINIEIWNS TAun P (Moisture) Ing
anuis figuumnil 105 asdraidas w2 9alus 11 (Ash) Tnseuudiefigouund 550 - 600 asrnTaidas
w1t 4 FaTua TlsA (Protein) ANsAanas Kjeldahl method L1574 (Lipid) mN38n13 Soxhlet extraction method
dele (Fiber) uaz anflulansm (Nitrogen free extract) AMu35289 AOAC (1995) (Table 2)

nawisNemInesesinetindng A o nanlidai Fsrin¥enaz 30-40 @ummﬁﬁmqﬁwmu
duileident mnﬁuﬁﬁLfﬁf]Lﬂ?l@\mmLﬂ@ﬁﬁglﬁuﬂm@uﬁnmqﬂ@xmm 0.2 [IURWAT ARBIUNTEUATINT
seuliiAneaszanns 1 ifiues tlleuiignngdl 60 esdaifiua ieanranduldluifiuiesas
10 mﬂﬁum%ﬂuqqLm:ﬁﬁmﬁuﬁﬁfqmmﬁ 4 aaAnEALTA Aungnaztiun 14

Table 1 Chemical composition of protein sources (%, as dry basis).

Chemical composition FM60' FM55° PBM® SBM* FSBM® YP°
Moisture 6.0 8.0 11.0 11.0 8.4 5.7
Protein 63.9 55.8 62.1 49.0 53.5 35.3
Lipid 8.8 8.0 19.8 0.5 1.7 2.1
Fiber 0.3 1.0 - 3.8 4.2 3.7
Ash 21.6 26.0 75 6.3 7.0 13.6
NFE’ - - - 29.4 25.3 39.7

"NFE: Nitrogen free extract = 100- (Moisture + Protein + Lipid + Fiber + Ash), ' FM60; Fish meal grade 60, 2 FM55; Fish meal
grade 55,°PBM; Poultry by-product meal (NRC, 2011), *SBM; Dehulled soybean meal, °’FSBM; Ferment
soybean meal and ° YP; Dried yeast (S. cerevisiae) by-product

madeastaneanduazmslianns

UNgNWUEAIEN9 (L. vannamei) szaiz fiuaa 15 a1uau 5,000 6a anvnfuludamdnazidans
uniagsluteneunin auma 2.7 x 1.7 x 0.7 A3 iwd’mmﬂgﬂﬂ%@fmwzﬁﬁL?@gﬂzﬁﬂu%’uﬁwm (Tusminlad
tarndn 40% lasulaitionndn 8%) Wensunifindamndu fuas 8 A%1 (07.00, 10.00, 13.00, 16.00, 19.00,
22.00, 01.00 ua¥ 4.00 w.) \uszazioan 1 e aufeldauntlsznin 1 niusiasi mﬂﬁuﬁww%\mm
anemewnafungn 24 s dewinneguifieldlunimaaes

fernaildluniameaesdiiminGuduads 1.02:0.01 nfuses ldlugnaaesauna 30 x 60 x 35
VIURLNAT ANINTWILUY 20 AsaE A1uau 15 6 Taeldszuutnuuuieile (semi- -cireuiting system)
fnsTdaniesaeianaenasnan Imwmﬂummiwmmu;ummmummuj az 4 ks 1(08.0014.12.00 1.
16.00 W. UAY 20.00 W.) 3289A MRS 12 dlanif ivmwmammmmmﬂmmwm Ioun aandiau
%xmﬂiui’iﬁ (Dissolved oxygen) Ao (pH) @mmu (Temperature) WazAINLAN (Salinity) ‘v;mu
lugaaidn (08.001) wazdaafiu (16.001) reulienus uazifufedaniniensadndn uasluile
(Ammonia) lilmsn (Nitrite) AMxAEA17224 Strickland and Parsons (1972) dam1lasl (Alkalinity) A18AEANT
289 APHA, AWWA and WEF (1998) dlaiaz 1 asarewilaaudnari (50 wlesifus) wazdnsgARzneu
mmi‘ﬁ'mﬁ@nﬂ{uj az 2 p%s (Meuldnmadnuazndu)
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Tugendnannadnm ﬁﬁmi‘fﬁmﬁwﬁﬂﬁ:\mﬂ 12 Flaffedazifunnnadninlnuaznsldisstam
lFannamns &Tﬂ“ﬁ ﬁwﬁn'ﬁltﬁu%u (Weight gain; WG) mm@ﬁﬁqﬁuﬁi@fm (Feed intake; FI) fa”mﬂmﬂmmﬁﬂ
(Feed conversion ratio; FCR) 8Rsn1stastytauinaninie (Specific growth rate; SGR) fé“mﬂmuﬂiwﬁwﬁmw
m@‘l‘ﬁﬂimu Protein efficiency ratio; PER) §R91n199786 (Survival) (Prachom et al., 2013) Lu@@u@mﬂ’]i‘wm@m
i 12 &k mmmmﬁwummﬂi”ﬂ@umqmmmm Tnegusinatinadsluusazganimaaes S8z 5 6§
fJmewqmmwmn Tun mmﬂm (Moisture) 181 (Ash) T1/9iu (Protein) VL“IIJJ‘LL (Lipid) (AOAC, 1995) Lax
ﬁﬁﬂ’]iLﬁUﬁfmﬂNﬁuﬁ\?Lﬁ’ﬂ?)mﬁ"]ﬁﬁﬁ’]ﬁﬁﬁﬁu (Hepato-somatic index)

Table 2 Ingredients and chemical composition of experimental diets (%, as is basis).

Ingredients/treatments YP-0 (control) YP-2.5 YP-5.0 YP-7.5 YP-10.0
Fish meal (60% CP) 4.5 4.5 4.5 4.5 4.5
Fish meal (55% CP) 9.0 8.0 7.0 6.0 5.0
Dried yeast by-product1 0.0 2.5 5.0 7.5 10.0
Dehulled Soybean meal 29.5 29.5 29.5 29.5 29.5
Fermented Soybean meal 9.0 9.0 9.0 9.0 9.0
Wheat flour 22.0 20.5 19.0 17.5 16.0
Poultry meal 12.0 12.0 12.0 12.0 12.0
Fish solubles 1.5 1.5 1.5 1.5 1.5
Squid liver powder 1.5 1.5 1.5 1.5 1.5
Fish ail 7.0 7.0 7.0 7.0 7.0
Vitamin-mineral mix2 2.5 2.5 2.5 2.5 2.5
Binder 0.5 0.5 0.5 0.5 0.5
Antimicrobial3 0.5 0.5 0.5 0.5 0.5
Antioxidant4 0.5 0.5 0.5 0.5 0.5
Proximate compositions (Analysis)

Moisture 6.03 6.16 6.11 6.17 6.11
Ash 10.57 10.58 10.70 10.60 10.62
Crude protein 40.01 40.63 40.53 40.48 40.64
Crude Lipid 10.64 10.77 10.63 10.70 10.67
Fiber 1.78 1.84 1.84 1.88 1.88
NFE5 30.97 30.02 30.19 30.17 30.07
Gross energy6 (KJ/g) 1897.22 1900.44 1895.59 1897.07 1898.24

'Dried yeast by-product : yeast by-product meal form ethanol fermented,?Vitamin-mineral premix (vitamin(unit/kg),
mineral (mg/kg)): vitamin A 12,000,000 IU; vitamin D3 2,200,000 IU; vitamin E 100,000 mg; vitamin K3 12,000 mg; vitamin
B1 25,000 mg; vitamin B2 25,000 mg; vitamin B6 23,000 mg; vitamin B12 43 mg; Pantothenic 75,000 mg; Niacin 125,000
mg; Folic 4,000 mg; Biotin 800 mg, vitamin 150,000 mg; Potassium 8,000; Magnesium 600; Cobalt 0.05; Copper 5; Iron 50;
lodine 5; Manganese 5; Selenium 0.3; Zinc 37.° Antimicrobial agent (%): formic acid 63; propionic acid 32; benzoic acid 5;
“Antioxidant: ethoxyquin and butylated hydroxytoluene; ® NFE; Nitrogen free extract,

®Gross energy; protein x 23.6 + Fat x 39.5 + NFE x 17.2 (NRC, 2011)
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m@qLﬁmﬁ@mﬁmmﬁLmumméfmma‘lﬁlﬁmmméﬁma‘ﬁmj 28NN lWITULNANTY (Vargas-Albores and
Yepiz-Plascencia, 2000) 1w Aanssunisineuneseuladginlefaanlaiinulassy (superoxide anion
production) wazianssumsincureseulmueasending dulueyyadasziausainanidelss
rneulndinanilfiruduniugiu B oudaden lnansheuresewlnigefeenlolieuleseuuas
evlnueaeenTinanifinduluife wudt 90 Wefidudasnuludindenuas 10 Wesiduimulwiiden
(a3 uazanuz, 2543) Alumena Wiiunnudainenimnuduiusiunanssunisinauaeeulodgiaf
panlofiavlessunazieulnMuaseeniing TaadeiAfanssunisiauaaseulsdylilefaenlnliou
lepauuasionlnusasendvageiuferihBunudadenguduiu Srituyalucksana and Soderhal, 2000;
Suphantharika et al. 2003 wa¥ Purivirojkul et al. 2006) luaaueh AmgnEnnlunsindada L AT 3
vieqainainsrunvaisudenvesfududmileiivuenilss@ninmnisitnuresszung i duiu
(Rodrygez and Moullac, 2000) Lummn'lumL@@mm@\m\aﬂi”ﬂ@ummm@me@mwmmmmwmm
ulanlagalld Bnvededisiuuaserlmimnuaiiafivutinilunsianedudandaesld dsaannsiinm
TunfsintdnemsiEns i ndaluss iR e finanuasnsolunsindndeuuaTiGe V. harveyi
pananszuLLAen FRndNnguAILAN (P<0.05) Svdanadesfunismasuees Thanardkit ef al. (2002)

Table 3 Growth performance and feed utilization of L. vannamei fed experimental diets for 12 weeks
(mean +SD,n=23).

Treatment YP-0(control) YP-2.5 YP-5.0 YP-7.5 YP-10.0 P- value
W(g/shrimp) 7.54+0.85 7.71£0.26  7.66+0.43  7.75+0.51 7.97+0.10 0.804
Fl (g/shrimp) 9.33+0.27 9.54+0.14  10.0520.34  9.96+0.42  10.19+0.63 0.109
WG (g/shrimp) 6.52+0.84 6.68+0.26  6.64+0.52  6.74+0.52  6.95+0.10 0.813
FCR 1.44+0.17 1.43+0.04  1.52+0.11 1.49+0.17  1.47+0.07 0.788
SGR (%/day) 2.37+0.12 2.394£0.05 2.4040.07 2.42+0.09 2.44+0.02 0.827
PER 1.75+0.20 1.72£0.04  1.62+0.12  1.68+0.19  1.68+0.06 0.770
PRE (%) 0.34+£0.05 0.49+0.36 0.41£0.05 0.31£0.18 0.40+0.29 0.881
Survival (%) 70.0£0.0 70.0+0.0  71.67+2.89  70.0+0.0 70.015.0 0.903
HSI (%) 5.76+0.27 5.32+0.54  5.78+0.42  5.83+0.65 6.14+0.36 0.700

P<0.05 mean significant

FW; Final weight, FI; Feed intake, WG; Weight gain’ FCR; Feed conversion ratio, SGR; Specific growth rate, PER; Protein
efficiency ratio, PRE; Protein retention ratio and HSI; Hepato-somatic index
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Figure 1 A, Total hemocytes count (THC), B; Hyaline cell (HC), C; Large granular cell (LGC) and
D; Semi-granular cell (SGC) of L. vannamei fed with experimental diets for 12 weeks

(mean = SD, n = 3).
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Figure 2 A; Superoxide anion activity (Oz') and B; Phenoloxidase activity (PO) in hemocytes of

L. vannamei fed with experimental diets for 12 weeks (mean + SD, n = 3).
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Figure 3 A; Phagocytosis activity and B; clearance efficiency in hemolymp of L.vannamei fed with

experimental diets for 12 weeks (mean+ SD, n = 3).
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