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TOM TAT

Muc tiéu cia nghién cizu nham xdc dinh anh hwong cua ty 1é bét bdp khdc nhau lén ting
trueéng, ham hrong carotenoid va protein trong thit cia Luon dong (Monopterus albus).
Nghién citu duwoc thuc hién tai trai san xuat giong thiy san phwrong Pha Thiz, qudn Cai
Rang, thanh phé Cdan Tho. Thi nghiém dwoc bo tri hoan toan ngau nhién véi ba nghiém
thirc: lieon dwoc cho an thike an cong nghiép 41% protein c6 bé sung bét bdp véi céc ty
khdc nhau 0%, 6% va 12%. Lwon giong nhan tao dwoc nudi trong hé thong bé tuan hoan
Véi mdt dg 200 con/m? trong thoi gian 8 thang. Két qud nghién cizu cho thdy ty Ié séng cua
Luron ¢ cac nghiém thize déu dat cao va khdng khac biér c6 ¥ nghia thong ké. Bé sung 6,0%
bét bap givip tang trweng khoi leong tuyér doi theo ngay cia Lwon nudi dat cao nhat (1,038
g/ngay), tang ham lwong protein 73,0 %/VCK trong thit cua Luwon nudi so voi Luon tu
nhién chi dat 69,1 %/VCK va ham luong carotenoid trong thit Luon ¢ nghiém thizc nay
twong dwong voi ham lwong carotenoid trong thit cia Lwon i nhién.

Tir khoa: Bét bap; Carotenoid; Liron dong; Monopterus albus, protein.

Trich ddn: Tran Ngoc Tuyén, Nguyén Lé Hoang Yén, Pham Thi My Xuan va Phan Vin
L&, 2024. Anh hudng cua bot bap bo sung dén sy ting truang va chat lwong thit
cua lwon dong (Monopterus albus Zuiew, 1793). Tap chi Nghién ctru khoa hoc
va Phét trién kinh té Truong Pai hoc Tay D6. 19: 176-190.
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1. GIOI THIEU

Nghé nuéi Luon di va dang phat trién
manh, gop phan cai thién kinh té cua
ngudi nudi va dap ang nhu cau thuc
pham cho nguoi tiéu dang (Ngbé Trong
Lu va Lé Ping Khuyén, 2004). Nubi
Luon dang phat trién manh & mot sb dia
phuong nhu Hau Giang, An Giang, Can
Tho, Péng Thap, Vinh Long va Tay
Ninh (Phan Thi Thanh Van, 2006). C6
nhiéu moé hinh nudi Lwon pho bién nhu
nudi trong bé xi ming, bé 16t bat, nudi
trong thung nhura.... nhung pho bién nhat
van 1a bé 16t bat. Kho khin trong qua
trinh nuéi Luon 1a viéc st dung thic an
cong nghiép dua dén giam chat luong
cia Luon, Luon khong c6 duoc mau
vang tu nhién cua da, co thit va mui vi
dic trung nhu Luon phan bd tu nhién.
Do d6, gia tri kinh té cia Luon thuong
pham khong cao, khé khan trong tiéu thy
san pham. O dong vat thity san nhu ca
Hoi nudi thi sic t6 co 1a chi s6 quan
trong nhat dé danh gia chat luong cua
san pham sau do tuwoi (Koteng, 1992).
Ngoai mau sic co thi mau da ca duoc
danh gia t6t s& kéo theo gia tri thuong
pham cao nhu ca Trap do (Pagrus
pagrus) (Basurco and Abellan, 1999), ca
Trap d6 Nhat Ban (Pagrus major) (Lin

et al., 1998), ca Trap Uc (Pagrus
auratus) Booth, (Doolan et al., 2004) va
ca Tréac (yellowtail) (Seriola

quinqueradiata) (Miki et al., 1985), ca
Tré vang (Clarias macrocephalus) (Tran
Ngoc Tuyén va Nguyén Vian Triéu,
2016).

bong vat thuy san khong thé tong hop
duoc sac to riéng cua chung ma can phai
lay tir ché d¢ an. Nhitng sac t6 mau chi

dugc tong hop bai mot vai thuc vat, tao
va vi sinh vat (Johnson and An, 1991).
Trong c6ng nghiép nudi trong thuy san,
carotenoid da dugc két hop trong ché do
an cta cd Hoi, tom va mot sb loai ca
nubdi (Miki et al.,, 1985). Carotenoid
khong chi gop phan nang cao chat luong
bang ting mau sic san pham ma con cd
thé gitp cho ngudi tiéu dung thién cam
hon véi cac san pham nudi trong thuy
san (Minerva G. and Maurilio L., 2013).
Bap vang (ngd vang) cé chta beta-
cryptoxanthin va beta-carotenoid cd thé
chuyén hoa thanh vitamin A. Ngoai ra,
trong bap c6 chira 20-30 mg/kg sic t6
xanthophyll, sic t6 nay khong c6 vai trd
chuyén hoa thanh vitamin A nhung né sé
anh huéng dén mau sic co thit cia ca va
mau sic bén ngoai co thé (L& Thanh
Hung, 2008).

Luon duogc dénh gid 1la mot trong
nhitng loai thuy san c6 gia tri kinh té
cao. Thit Lwon 1a ngudn thuc pham chaa
nhiéu chat DHA c6 cong dung nhu boi
bo stc khoe, tang tri nhd, ting tri thong
minh, han ché cac khdi u va chéng viém
la thirc an rat tot cho moi nguoi. Luon
dugc rat nhiéu nuéc trén thé gisi ua
chudng (Nguyén Chung, 2007). Thanh
phan dinh dudng cia Lwon bao gém
protein tho: 68,8%; Lysine: 612 mg/kg;
Methyonine: 24,8 mg/kg va 3.074
Kcal/kg (Rene, 2016).

Hau hét cic mé hinh nudi Luwon
thuong pham hién nay déu sir dung thirc
an cong nghiép dang ndi (thac an
chuyén dung cho nuéi ca tra) dé cung
cip cho Luon di khong tao duoc mau
sac tu nhién va mii vi dic trung cua thit
lwon din dén viéc tiéu thy san pham da
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gap khong it kho khan, san pham nudi bi
thuong 1ai ép gia. Chinh vi vay viéc tim
ra loai thirc an vira tao duoc mau sic
vang cho Luon nudi, vira gop phan lam
ting gia tri throng mai va gié tri tham
my cua san pham 1a van dé rat cap thiét,
Van dé bd sung bot bap vao thire dn cho
dong vat thiy san da dugc cong bd & ca
Tré vang (Tran Ngoc Tuyén va Nguyén
van Triéu, 2016).

Véi mong muén gitp nguoi nudi phoi
ché tang cuong dinh dudng thirc an cho
Luon nuoi, nham tao ra san pham dap
mg duoc nhu cau cua nguoi tiéu ding,
nghién ctru dugc thuc hién nham xac
dinh ty 1¢ bot bap b6 sung phu hop dé
tao ra san pham Luon nudi cd chat
lugng cao, co thé so sanh véi Luon phan
bd ngoai tu nhién, gop phan ting gia tri
thuong mai caa san pham Luon nubi.

2. PHUONG PHAP NGHIEN CcUU

’Thl' nghﬁiém duoc thug hi@n trén h@
thong 9 bé xi mang, phan bé dung de

nudi Luon c¢6 quy cach 1,5m x 2m x
0,8m. Dién tich nudi Luon la 3 m?/bé,
trong mdi bé nudi Lwon c6 dit 5-6 chim
day be mau den dai khoang 1,2-1,5m dé
lam gi4 thé cho Luon tr 4n. Mdi bé
nudi duoc thiét ké lien ke véi hé thdng
loc tuan hoan (0,5m x 2,0m x 0,8m)
gom 4 ngan, ngan thu nhat c6 tac dung
ling chat thai va vat chat lo lung cd 16n
tir bé nudi, sau d6 duoc bom qua ngin
loc thir hai rdi chay tran qua ngan thi
ba. Thiét ké ngin tha hai va thi ba
giong nhau déu chira gia thé, co vai tro
ling céc vat chat lo lung co6 kich ¢& nho.
Nudc dugc chay tran qua ngan thua tu
gom gia thé loc chuyén dong va co hé
théng suc khi manh, c6 nhiém vu gidp
cac vi sinh vat phan giai ham lugng
protein tr NHz thanh NOs khdng gay
ddc cho Lwon nudi va tiép tuc chay tran
truc tiép vao bé nuodi Luon, cu thé quy
trinh duoc dién ra lién tuc trong sudt qué
trinh nudi (Hinh 1).

Hinh 1: Hé théng bé dung nudi Lwon

Hé théng tuan hoan duoc van hanh
trude khi tha Luon khoang 15 ngay de

tao dong vi khuan nitrate hoa trong hé
thong loc sinh hoc. Binh ky khoang 5
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ngay/lan xa day ¢ ngan lang chét thai va
b6 sung thém nudc mai vao trong cac bé
2.1. Bo tri thi nghiém

Luon glong nhan tao mua tr co sé
san xuat giébng duoc tha nudi cd khdi
luong trung binh khoang 25,0 £ 0,03
g/con va str dung thtrc an cong nghiép.
Thi nghiém dugc bé tri hoan toan ngau
nhién gém 03 nghiém thtc cho Luon dn
thicc an c6 bo sung ty 18 bot bap khéc
nhau (0%; 6% va 12%) va mdi nghiém
thire duogc lap lai 3 1an. Luon dong duoc

loc sinh hoc nhim dam bao chat luong
nudc phu hop cho Luon tang truong.

tha nudi vai mat do la 200 con/m? trong
thoi gian 8 thang.

2.2. Thike an thi nghiém

Cac nghiém thac thuc in dung dé
nudi Luon duoc bo sung bot bip véi cac
ty 1€ 1a 0%, 6% va 12% (Bang 1) va
duoc phdi tron véi thize an cong nghiép
c6 ham luong protein la 41%; lipid 8%,
chit xo 6% va nang lugng thd 33,0
Kcal/kg.

Bang 1. Ty 1 phéi tron thirc dn dung dé nudi Lwon

Nghiém thirc

Ty 1é bt bap (%)

Ty 1€ thire an cong nghiép (%)

Nghiém thirc 1 0,00
Nghiém thirc 2 6,00
Nghiém thirc 3 12,0

100
94,0
88,0

Bot bap dwoc nau chin, sau d6 duoc
phoi tron véi thire an cong nghiép theo
dung ty I¢ (khong st dung chat ket

dinh). Cac mau thire &n sau khi phoi tron
xong dugc xac dinh lai cac thanh phan
hda hoc (Bang 2).

Bang 2: Thanh phin héa hoc ciia thire in cho Lwon (%VCK)

Thanh ph?nn thire an NT1: 0% NT2: 6% NT3: 12%
Do am (%) 11,0 12,6 14,15
Protein (%) 41,0 39,1 37,3
Béo (%) 8,00 7,75 7,47
Xo (%) 6,00 6,55 7,26
Carbohydrate (%) 0,00 3,90 7,85
Nang luong thd GE (Kcal/kg) 33,0 31,04 29,01

2.3. Cham séc va quan ly

Luwon dwoc cho an theo nhu cau, cho
Luwron an hai lan/ngay vao ldc 8 gio va
18 gio. Trong bén thang nudi dau, Luon
& ca ba nghiém thic déu duogc cho an
hoan toan bang thirc an cong nghiép, tir
thang thir nam dén két thac thi nghiém
Luon duge cho an thtc dn c¢6 bd sung

bot bap (Bang 1). Hoat dong boi 19i va
kha ning bat moi cua Luon dugc theo
ddi va ghi nhan trong mdi lan cho Luon
an. Trong qua trinh nudi, c6 bo sung
ezyme tiéu hoa PROZYME vao thirc an,
2 ngay/lan (3-5 g/kg thtrc an) giup Luon
ting trudng va tiéu hoa duoc tét hon.
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Luon 1a ddi twong an tap, thién vé
dong vat, phan cd rat I6n nén trong qua
trinh nudi. Pé han ché tinh trang Lwon
bi phan héa kich ¢4, luon nhé kho tiép
nhan dugc thirc an, trong qua trinh nuoi
thuong xuyén loc nhitng ca thé co toc do
tang truong nhanh dé nudi riéng & ca ba
nghiém thtrc. Sau 6 thang nudi, tién hanh
thu tia nhitng ca thé dat khéi luong
thwong pham.

2.4. Ghi nhan két qua
2.4.1. Chi tiéu vé méi truwong

Nhiét do va pH nudc duoc ghi nhan 2
lan/ngay (ltc 7 gio va 14 gio). Nhiét do
nuéc dugc do bang nhiét ké. pH nuéc
duoc do bang but do.

Céc chi tiéu Oxy, NO2, NH3/NHa cua
nudc trong h¢ thong be nudi Luon dugc
kiém tra bang bo Test Sera.

2.4.2. Cac chi tiéu sinh hec va sinh
héa ciza Luwon

Trugc khi b tri thi nghiém, can toan
bo Luon dé xac dinh khoi Iugng ban dau
(Wd).

Trong qué trinh nuéi Luon, thuong
xuyén loc riéng nhiing ca thé co toc do
ting truong nhanh hon dé tranh tinh
trang canh tranh thac an. Két thdc thi
nghiém, thu toan bd lugng Luon & Cac
bé nudi dé danh gia anh huong cua thic
an co6 bd sung bot bip voi ty & khac
nhau 1én Lwon. Cac so liéu duoc ghi
nhén bao gom: Tang truong va ty 1€
séng cua Luon; hé sb tiéu tén thuc an
(FCR); hiéu qua st dung protein (PER);
ham luong protein va ham lugng
carotenoid trong co thit Luon.

Ddi v6i Luon ty nhién: Thu Luon thit
c6 nguédn gdc tu nhién va co khdi lugng
tuong duong Luon nudi, thu cung thoi
diém két thic thi nghiém nudi Luon c6
b6 sung bot bap.

Ty lé sdng (Survival rate, SR):

SR (%) = (S6 Luon thu dwgc/SH
Luon tha nudi) x 100

Ting truong khéi luong (Weight
Growth, WG):
WG (g) = Wc - W4
Toc do tang truong khdi luong theo
ngay (Daily Weight Growth, DWG):
DWG (g/ngay) = (Wc - Wa)/T

Toc d6 tang truong dac biét (Specific
Growth Rate, SGR):
SGR (%/ngay) = [(LnW. - LnW4)/T] x 100
Hé s6 thirc an (Feed conversion ratio,
FCR):
FCR = Khéi luong thire an st
dung/Khoi lugng Luon gia taing
Hi¢u qua st dung protein (Protein
efficiency ratio, PER):
PER = (Wc-Wd)/% Protein an vao
Xac dinh ham luogng carotenoid trong
co thit caa Luon:
Ham lugng sac t6 (ug/L) = C/V
Thu ngdu nhién 5 ca thé con séng &
mdi bé va 5 c4 thé & nghiém thirc doi
chung, cat lay 2,00 g co lung o moi ca
thé va duoc tron déu V(')"i nhau theo t}‘mg
nghi¢m thtc, sau d6 lay 1,00 g dé ly
trich carotenoid.
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Céc budc tién hanh ly trich carotenoid
trong co thit Luon dong vaéi dung moi
acetol:

Bude 1: Nghién 1g co thit cua Luon
véi cat thay tinh va chiét xuat véi 10 ml
acetol.

Buégc 2: Loc ldy dich trong gidy loc
chuyén biét Whantman GF/C.

Buéc 3: Binh muac 18n 10 ml bang
acetol.

Bu6c 4: Po quang phd dung dich
dinh mirc ¢ budc séng 480 nm.

Xac dinh ham lugng protein (P) trong
co thit cia Luon (AOAC, 2000) .

P=Nx6,25

Trong dé: Wg va We lan luot 12 Khoi
lugng ca ldc tha wong va lac thu hoach
(9).

T la thoi gian thuc hién thi nghiém
(ngay).

V la thé tich dich co thit dem loc (L)

C (carotenoid tong s6) = 4,0 X Eago
(o)

Easso la gid tri OD do duoc & budc
séng 480 nm.

N 12 ham lugng nito tong s6 (%)

6,25 1a hé s chuyén hoa nito téng s6
ra protein tho (100 :16 = 6,25)

2.5. Phuwong phap xir ly so liéu

Céc s liéu vé tang truong, ty 1é séng,
hé so thurc an, hiéu qua sur dung protein,
ham lugng carotenoid va protein trong

thit Lwon duogc tinh todn gia tri trung
binh, d0 léch chuan va so sanh su khac

biét gitta trung binh cac nghiém thuc
bing cach phan tich ANOVA mét nhan
t6 va phép thir Duncan. Phan tich théng
ké dugc thuc hién bing phian mém
SPSS16.0.

3. KET QUA THAO LUAN

3.1. Céc yéu té méi trwong trong hé
thong bé nuéi Lwon

Tur s6 lieu ghi nhan & Bang 3 cho
thay, nhiét do6 nudc trong hé théng bé
nudi Luon twong ddi 6n dinh va chénh
léch khong dang ké giita cac nghiém
thae. Nhiét d6 trung binh trong ngay dao
dong 26,8 + 0,50 °C dén 27,5+0,69 °C.
Luon c6 thé sdng dugc trong khoang
nhiét do tir 15 - 30 °C va nhiét do t6i wu
la 25-28 °C (Rene, 2016). Nhu vay, Vi
gia tri nhiét do ghi nhan duoc (Bang 3)
trong qua trinh thi nghiém hoan toan phu
hop cho su phat trién cua Luon.

Trong qua trinh thi nghiém, pH gitra
cac nghiém thuc tuong dbi on dinh va
chénh léch khong déng ké. Chat nudc co
pH dao dong trong khoang 7,99+0,17
dén 8,00+0,18 (Bang 3). Theo Nguyén
Phu Hoa (2014), khoang pH phu cho su
phat trién cua dong vat thay san dao
dong tr 6,50-9,00. Nhu vay, vai cac gia
tri pH nudc ghi nhan duoc (Bang 3)
hoan toan pht hop cho su phat trién cua
Luon.

Ham luong dudng khi (DO) la yéu té
quan trong cho viéc duy tri sy song cua
thay sinh vat. Qua sb liéu ghi nhan &
Bang 3 cho thay ham luong dudng khi
trong bé nudi Lwon ludn 6n dinh & muc
4,00 mg/L la do hé théng suc khi cung
cap. Theo Nguyén Pht Hoa (2014), ham
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lurong oxy hoa tan trong ao nudi thuay san
cO gi& tri 16n hon 3 mg/L. Do Luon la
loai ¢6 co quan ho hap phu ching cé thé
ldy khéng khi truc tiép. Tir d6 cho thiy

ham lugng dudng khi trong nudc & cac
bé nudi la hoan toan thich hop cho su
phat trién va sinh truéng caa Luon.

Bang 3: C4c yéu té vé méi truong trong hé théng bé nudi Lwron

Chi tiéu Buoi NT1: 0% NT2: 6% NT3: 12%
Nhiét do Sang 26,9+0,52 26,8+0,50 26,8+0,54
(°C) Chiéu  27,5+0,69 27,5+0,65 27,5+0,69
pH Sang 8,00+0,17 7,99+0,17 8,00+0,17
Chiéu  7,99+0,17 7,99+0,17 8,00+0,18
Oxy Sang 4,00+0,00 4,00+0,00 4,00+0,00
(mg/L) Chiéu  4,00+0,00 4,00+0,00 4,00+0,00
NO; Sang 0,06+0,09 0,06+0,09 0,07+0,10
(mg/L) Chiéu  0,06+0,09 0,06+0,09 0,07+0,10
NH4/NH3 Sang 0,06+0,09 0,07+0,09 0,06+0,09
(mg/L) Chiéu  0,06+0,09 0,07+0,09 0,06+0,09

Ghi cha: Sé liéu dwoc trinh bay dang sé trung binh + dg léch chuan

NO; la dang protein gdy doc dbi Voi
thay sinh vat. Theo Nguyén Phi Hoa
(2014), doc hai cia NO, d6i véi dong
vat thay san 1a khi ching két hop Véi
Hemoglobine ctia mau dé hinh thanh
Methemoglobine (lam cho mau cé mau
nau) ngian can viéc Hemoglobine két
hop véi oxy l1am cho oxy kho c6 thé van
chuyén dén céc té bao trong co thé sinh
vat. Trong sudt qua trinh thi nghiém
nuéc & hé théng bé nudi Lwon duoc loc
tuan hoan nén ham luong NO; trong bé
rat thap vai céc gia tri ghi nhan dao dong
tir 0,06+0,09 ppm dén 0,07+0,19 ppm.
Theo Lé Van Cat va ctv., (2006),
nguong chiu dung NO2 cua cac loai
dong vat thuy sinh khong vuot qué 2,00
ppm. Nhu vay néng d6 NO; trong nuéc
& cac hé théng bé nudi nam trong

khoang cho phép va khong gay bat loi
dén Luon.

Amoniac |a chét bai tiét dang nito cua
hau hét cac loai thuy dong vat, mot sb
loai bai tiét dang urin nhung dé dang
chuyén hoa thanh amoniac va carbon
dioxit. Amoniac ciing hinh thanh tir qué
trinh phan hay céc chat hitu co chira nito
nhu thtre 4n tong hop (protein) hay phan
hity tao chét (L& Vin Cat va ctv., 2006).

Theo Boyd (1998), dé ao nudi khdng
gap tro ngai thi ndng d6 ammonia nén
thap hon 0,05 mg/L va ham lugng NH4*
thich hop 1a 0,20-2,00 ppm. Tir s liéu
ghi nhan ¢ Bang 3 cho thiy NH4/NH;
trung binh trong bé nudi Luon thi
nghiém 13 0,06:£0,09 ppm dén 0,07+0,09
ppm. Nhu vay gid tri NH4/NH; nam
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trong khoang cho phép khéng gay anh
huong dén sinh truong va phat trién cua
Luon.

3.2. Ty 1é séng ciia Lwon

Ty 1& séng cua Luon dat rat cao
(95,7-95.9%) va khong khac biét c6 y
nghia théng ké (p>0,05) & cac nghiém
thirc cho Luon an thirc an cong nghiép
41% protein c6 bd sung bot bip (0%:;
6% va 12%). Két qua nay hoan toan phu
hop véi cong bé cua Lai Phudc Son
(2017), ty 1é séng cua Luon dat 96% khi
duoc nudi trong hé théng tuan hoan va
cho an két hop 80% thirc dn cong nghiép
(30% protein) véi 20% ca tap. Mat khac,
theo Tran Ngoc Tuyén va Nguyén Vin
Triéu (2021) d3 wong ca Loc giai doan
10 dén 50 ngay tudi bang thirc an cong
nghi¢p c6 cac ham lugng protein khac
nhau (30%; 35%; 40%; 45% va 50%),
két qua nhom tac gia di khang dinh ty l¢
sbng cua c& Loc khdng bi anh huéng boi
ham luong protein da st dung.

3.3. Anh hwéng caa thirc in Ién
ting trudng vé khéi lwong ciia Luwon

3.3.1. Ting trwong khéi lwong cia
Luwon

Tir s liéu ghi nhan ¢ Bang 4 cho thay
téc d6 ting truong khdi luong tuyét doi
ctia Luon khi an thire dn ¢ bo sung ty 18
bot bap khéc nhau s& cho gia tri khac
nhau, dao dong tir 0,963-1,038 g/ngay.
Két qua phan tich thdng ké cho thay bo
sung 6% bot bap gilp ting truong khoi

luong cua Luon nudi twong duong Vai
nghiém thirc dbi chang khong bd sung
bot bap. Tuy nhién bd sung 12% bot
bap, su ting trudng giam, khéc biét co y
nghia (p<0,05). Két qua nay cho thiy
tang truong cia Luon nudi chiu anh
huong cua ham lugng protein trong thac
an. Két qua nay phu hop véi nghién ciu
trén d6i twong ca Tré vang giai doan
nudi thuong pham va c6 bo sung bot bap
(5%; 10% va 15%) vao thuc an cong
nghiép 40% protein 13 tang truong khoi
lugng ca Tré vang bi anh huong boi ham
luong protein trong thic an sau khi da
phdi tron bot bap (Tran Ngoc Tuyén va
Nguyén Vin Triéu, 2016). Mit khéc,
theo Hara Thai Nhan va ctv., (2020) nudi
Luon bang thic an coéng nghiép co 4
muac protein thé (25%; 30%; 35% va
40%), téc do tang truong khdi luong
tuyét doi ciia Luon nudi ¢ nghiém thic
st dung thic an cong nghi¢p 40%
protein  cao hon thuc an chi 25%
protein. Theo Tran Ngoc Tuyén va
Nguyén Vian Triéu (2021) di nghién ciru
anh hudéng cua thic an c6 ham lugng
protein khac nhau 1én tang truong va ty
16 séng cua c& Loc qua cung cap thic an
véi 5 muc protein la: 30%; 35%; 40%;
45% va 50%. Két qua cho thiy ca Loc
tang truong nhanh nhat & mac ca dugc
cho an 45% protein. Tir cac két qua
nghién ctu trén c6 thé két luan ham
lugng protein cua thire an anh huong rat
l6n dén téc do ting truong cua cac loai
thay san nuoi.
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Bang 4. Ting trwéng khoi lwong cia Lwon nudi
NT wd Wc WG DWG SGR
(9) (9) (9) (9/ngay) (%/ngay)
NT1 250+0,33 272,0+0,500° 247,0+0,500° 1,029+0,002°  0,995+0,001°
NT2 250+0,33 274,0+0,500° 249,0+0,500° 1,038+0,003®  0,998+0,001°
NT3 250+0,33 256,2+2,255% 231,242,255  0,963+0,010°  0,969+0,0042

Ghi chii: S6 liéu duroc trinh bay 1a gid tri trung binh va dj léch chuan. Céc gia tri
trén cling mat cot co cac chiz cai giong nhau thi khac biét khong cé y nghia thong ké
(p>0,05). Trong do Wd: Khoi luong Luon ban dau; Wc: Khoi luong Luon khi ket thic

thi nghiém, WG: Téing truong khéi leong;

DWG: Téc d tang truong khéi heong tuyét

doi theo ngay; SGR: Téc dg tang trucng dac biét vé khoi liong.

13.3.2. Khéi lwgng trung binh va h¢
so bien dong CV cua Luon

Khéi lwong trung binh cua Luon co
gia tri 1on nhat 1a 274,0 g/con va hé sb
bién dong (CV) co gia tri nho nhat 1a
0,0018 (NT2: 6,0% bot bip) (Bang 5).
Nguoc lai, khéi lwong trung binh cua
Luon c6 gia tri nho nhat 1a 256,2 g/con
nhung hé s6 bién dong (CV) c6 gia tri

I6n nhat 12 0,0088 (NT3; 12% bot bap)
(Bang 5). Két qua nay khang dinh Kkhi
nudi Luon gidng c6 khéi lugng trung
binh khoang 25,0 g/con dén giai doan
Luon thit thi Luwon phan co nhiéu hon,
ddng thoi Luon ting truéng cham nhat
khi duoc cung cap thirc dn cong nghiép
41% protein c6 bo sung 12% bot bap.

Bang 5. Khéi lwgng trung binh va hé sé bién dong CV cia Lwon

Nghiém thic Khéi lrgng ~ Paléch Hé sb
trung binh (g) ve khoi lwong () CcVv

NT1: 0,0% 272,0 0,500 0,0018

NT2: 6,0% 274,0 0,500 0,0018

NT3: 12% 256,2 2,255 0,0088

(CV- Hé s6 bién dong: ty 1é giita dé 1éch va khai lirong trung binh ciia Liwon khi thu hoach)

3.4. Hé s thirc an (FCR) va hiéu
qua sir dung protein (PER) ciia Lwon

Tur $6 ligu dugc ghi nhan ¢ Bang 6
cho thiy, Lwon nudi & nghlem thirc bo
sung 12% bot bap c6 hé s6 FCR 16n nhat
la 1,36. Ket qua phan tich théng ké cho
thidy hé sb FCR khac biét khdng co y
nghia (p>0,05) gitta NT1 va NT2 nhung
khac biét c6 y nghia (p<0,05) so voi
FCR ¢ NT3. bicu nay duoc giai thich,

do ¢ NT2 va NT1 Luon dugc nudi bang
thec an c6 ham lugng protein cao
(39,1% va 41,0%; Bang 2) da dap trng
nhu cau dinh dudng cia Luon. Tuy
nhién & NT3, Luon duoc cho an thirc an
c6 ham lugng protein thap (37,3%; Bang
2) chua dap ang nhu cau protein cua
Luon nén hé s6 FCR cao. Diéu nay ciing
duoc chung minh & mot loai cd khac
nhu: & cd& Loc bdng (Channa
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micropeltes) giai doan ca giong c6 he 50
FCR thap 1a 1,63 khi ca duoc cung Cap
thirc an co ham luong prote}n tang dén
44% (Tran Thi Thanh Hién va ctv.,
2005); o ca Két (Micronema bleekeri)
giai doan wong cé giong c6 h¢ so thirc dn
thap 13 0,85 khi ham lugng protein trong
thec an ting dén 49% (Tran Ngoc
Tuyén, 2008); ¢ c& Tré vang cO hé so
thirc an 1a 1,32 khi cho c4 an thirc an
40% protein (Tran Ngoc Tuyén va
Nguyén Vin Tr1eu 2017) ¢ ca Ldc giai
doan uong cé gidng c6 hé sb thirc an 1a
1,46 khi ca sir dung thirc an 45% protein
(Tran Ngoc Tuyén va Nguyén Vin
Triéu, 2021). Theo Tran Thi Thanh Hién
va Nguyén Anh Tuéin (2009), khi dong

vat thay san dugc cung cap thicc dn cd
ham lugng protein cao trong gigi han
cho phép s¢ gitp nguoi nudi sir dung
thirc an c6 hiéu qua. Moi quan hé gitra
ham lugng protein trong thirc an va h¢
s0 thire @n ctia nhom cé an thién ve dong
vat da duoc nhicu tac gia chirng minh:
ca Tré trang (Clarias batrachus)
(Meenakshi Jindal, 2011); c& Két
(Micronema bleekeri) (Nguyén Vin
Triéu va ctv., 2014); ca4 Heo nudc ngot
(Botita modesta) (Nguyén Thanh Hiéu
va ctv., 2018); Luon dong (Monopterus
albus) (Hwra Thai Nhéan va ctv., 2020); ca
Léc (Channa striata) (Tran Ngoc Tuyeén
va Nguyén Vin Triéu, 2021).

Bang 6. Hé sé thirc in va hiéu qua sir dung protein cia Lwon

Nghiém thirc FCR PER
NT1: 0,0% 1,22+0,022 6,02+0,012
NT2: 6,0% 1,23+0,022 6,37+0,01°
NT3: 12% 1,36+0,13° 6,20+0,06"

th chu: Cac gia tri trong C}]ng mét ¢t ¢ chir cai khac nhau thi khac biér c6 y nghia ve
thong ké (p<0,05). FCR: H¢ so thurc an; PER: Hiéu qua Su dung protein.

Hi¢u qua st dung protein (PER) cua
Luon nubi ¢ ba nghiém thac khac biét
c6 y nghia thong ké (p<0,05). Gia tri
PER dat cao nhat la 6,37+0,01 (NT2:
6,0% bot bip); ké dén la 6,20+0,06
(NT3: 12% bot bap) va thip nhat la
6,02+0,01 (NT1: 0,0% bot bap). biéu
nay da khang dinh thirc an c6 ham luong
protein cao (Bang 2), Luon phai ton
thém mot phan ning luong dé tiéu hoa
lugng protein thira dan dén téc do ting
truong cta Luon cham lai va dong nghia
véi hiéu qua st dung protein thip va
nguoC lai (Bang 6). Theo Hua Thai
Nhan va ctv., (2020) da nghién ctru nudi
Luon co6 khdi lugng 47,4 g/con trong hé

thdng tuan hoan aquaponic két hop trong
rau cai thia véi bon nghiém thic 6 mic
protein khac nhau (25%; 30%; 35% va
40%). Két qua nhom tac gia khang dinh,
hi¢u qua su dung protein cua Luon dat
cao nhit 1a 19,4 & nghiém thirc Lwon
duoc cho an 35% protein va hiéu qua sur
dung protein cia Luon cé gia tri thap
nhat 1a 10,1 ¢ nghiém thac Luon duoc
cho an 25% protein. Mot sb nghién cau
khéc ciing di khang dinh hiéu qua sir
dung protein cta dong vat thuay san thay
d6i theo ham luong protein da sir dung
nhu ¢ ca That lat com (Tran Thi Thanh
Hién va ctv., 2013); ca Heo nudc ngot
(Nguyén Thanh Hiéu va ctv., 2018); va
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cd L6c (Tran Ngoc Tuyen va Nguyén
Vin Triéu, 2021).

Tém lai, khi st dung thuc an cong
nghiép 41% protein c6 bo sung 6,0% bot
bap gilp thirc dn c6 ham lwong protein
phl hop cho Luon dong giai doan nudi
thwong pham.

3.5. Ham lwgng carotenoid va ham
lwgng protein trong co thit cia Lwon

Carotenoid khong chi gop phan hang
cao chat lugng bang viéc tang mau sic
san pham ma con co thé gilp cho ngudi
tiéu dung thién cam hon vdi cac san
pham trong nudi trong thuy san
(Minerva and Maurilio, 2013). Ham
luong carotenoid va ham lugng protein
trong co thit cia Lwon phan b ngoai tu
nhién va Lwon nubi bang thuac an cong
nghiép c6 bd sung bot bap duoc trinh
bay ¢ Bang 7.

Bang 7. Ham lwgng carotenoid va ham luwgng protein trong co thit ciia Luwon

Nghiém thic

Carotenoid (png/Kag)

Protein (%/VCK)

Lwon tw nhién 4,25+0,09° 69,1+0,20?
NT1:0,0% 1,49+0,062 73,040,15¢
NT2: 6,0% 4,27+0,02° 73,0+0,20°
NT3: 12% 12,1+0,21° 70,1+0,50°

Ghi cha: Cac gia tri trong cung mat cot c6 chiz céi khac nhau thi khac biét c6 y nghia vé
thong ké (p<0,05).

Qua s lidu ghi nhan & Bang 7 cho
thiy, ham luong carotenoid cia Luon
nudi & nghiém thic khong bo sung bot
bap c6 gié tri thap nhat, khac biét c6 y
nghia théng ké (p<0,05) so véi ham
lugng carotenoid cua Lwon nudi ¢6 bod
sung bot bip va Luon thu tir ty nhién.
B6 sung 12% bot bap vao thic in cho
Luon thi ham lugng carotenoid trong co
thit cia Luon tang cao, cao hon Luon
thu tur ty nhién, (p<0,05). Tuy nhién,
quan sat mau da cua Luon nudi qua sam
vang, mat mau sac ty nhién va co thé
dua dén viéc tiéu thy san pham gap kho
khan.

O Luwon nuoi, ngoai ham lugng
carotenoid trong co thit thi chat luong

cia nguon thyc pham nay con dugc
danh gia bé1 ham lugng protein trong co
thit cia chang. Tur s6 liéu ¢ Bang 7, ham
lugng protein trong co thit Luon tu
nhién c6 gia tri thap nhat 1a 69,1%. Két
qua nay hoan toan phu hop véi nghién
ciu cua Rene (2016), Luon phan bd
ngoai ty nhién c6 ham lugng protein
khoang 68,8 %/VCK. Ham luong
protein trong co thit ciia Lwon nudi giam
khi ting luong bot bap st dung 12%,
khac biét c6 y nghia thong ké (p<0,05)
(Bang 7).

Nhu vay, khi st dung thac cong
nghiép c6 ham lugng protein 41% dugc
phdi tron véi 6,0% bot bap gitp Luon
tang trudng nhanh hon, ham lugng
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carotenoid trong co thit cia Luon tuong
duong voi Luon phan bd ngodi tu
nghién nhung ham Iuwgng protein sé cao
hon khoang 3,90% so véi Luon thu tur tu
nhién. Két qua nay cho thdy chét luong
lwon nudi ting, dap tmg duoc nhu cau
ciia nguoi tiéu ding, cd trién vong tot
cho nghé nuéi Luon.

3.6. Hiéu qua kinh té ciia mé hinh
nudi Lwon ¢é bo sung bét bap

Tur s6 liéu ghi nhan & Bang 8 cho
thay, chi phi thtc an dé tao ra 1kg

Luon thit & nghiém thac bd sung 6%
bot bip thap nhat, giam 722 ddng so
véoi nghiém thac sie dung hoan toan
thirc an cong nghiép 41% protein va
giam 2.096 déng so véi nghiém thic
bé sung 12% bot bip. Nhu vay, bod
sung bot bap vai ty 1& 6% vao thic in
cong nghiép c¢6 ham luong protein 41%
giup mang lai hiéu qua kinh té hon
trong md hinh nuéi Luon thuong
pham.

Bang 8: Hiéu qua kinh té cia mé hinh nudi Luwon trong thi nghiém

Chi tiéu 0% 6% 12%
WG (g/con) 247,0 249,0 231,2
Gié thire &n (ddng/kg) 25.200 24.408 23.616
Chi phi thirc in dé tao ra
1kg Luon (df‘)ng/kg) 30.744 30.022 32.118
4. KET LUAN the context of the Mediterranean marine

B sung 6% bot bap vao thirc dn cong
nghiép c¢6 ham lugng protein 41% dé
nudi Luon sy sinh treong, ti 16 séng cua
Luon nudi khong thay d6i, gilp nang
cao chat lugng san pham qua ting ham
lwong carotenoid trong thit Lwon nudi
tuong duong vai Luon thu tir ty nhién,
cao hon Luon nudi vai chi cO thic an
cbng nghiép. Ngoai ra ham lugng
protein cao hon luon séng ngoai tu
nhién.
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EFFECTS OF MAIZE POWDER SUPPLEMENTATION ON THE
QUALITY OF FLESH AND GROWTH OF SWAMP EEL
(Monopterus albus Zuiew, 1793)

Tran Ngoc Tuyen”, Nguyen Le hoang Yen, Pham Thi My Xuan and Phan Van Le
Tay Do University
("Email: tntuyen@tdu.edu.vn)
ABSTRACT

The objective of this study was to determine the influence of different levels of maize
powder on growth, carotenoid, and protein concentrations in the flesh of the swamp eel
(Monopterus albus). The study was conducted at a fish hatchery located in Phu Thu ward,
Cai Rang District, Can Tho City. The experiment was randomly set up with three
treatments: swamp eels were fed pellet feed with 41% protein content supplemented with
maize powder at different levels 0%, 6%, and 12%.. Swamp eel was nursed in the
circulating tank system with a density of 200 fish per m? for 8 months. The results showed
that the survival rate was the same in all treatments while the daily weight growth of
swamp eel was the highest (1,038 g/day) with 6% maize powder supplementation. Protein
concentration in the flesh of swamp eel was insignificantly higher than in the control
treatment and in the wild swamp eel, 73.0%, compared to 69.1%. .. In addition, carotenoid
concentration in the flesh of swamp eel was the same as in wild swamp eel.

Keysword: Carotenoid, maize powder, Monopterus albus, protein, swamp eel.

190



