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ANH HUONG CUA CHE PHAM SINH HOC CHUA VI KHUAN
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Tém tat. Nghién ctru nay nhim danh gia anh huong cta viéc bd sung vi khuan Pediococcus pentacocceus vao
thitc dn 1én sinh trieong, hiéu qua stt dung thitc an va hoat tinh enzyme tiéu héa cua ca dia (Siganus guttatus,
Bloch 1787). Ca giéng (4,63 = 0,41 g) duwoc cho dn 3 khiu phan dn ¢6 bd sung vi khuén & cac mat d6 khac
nhau, bao gdm P. pentosacceus & 10 CFU/g (T1), 108 CFU/g (T2), 10° CFU/g (T3) va mot kh&u phan d6i chiing
(CT) khéng bd sung P. pentosacceus. Mbi khdu phan dwoc lap lai 3 1an. Sau 60 ngay nudi, két qua cho thay
b sung P. pentosacceus cai thién toc d6 sinh treong, hiéu qua sit dung thitc dn va hoat tinh enzyme tiéu hda
cuia ca. Céc chi tiéu sinh triedng nhu khoi luwong cudi (20,06 g), miee tang khoi lwong (331,96%) va téc d6 sinh
trudng (0,25 g/con/ngay) cao nhat duoc tim thdy & T2 va ¢6 sw khéc biét so véi cac nghiém thiic con lai
(p < 0,05). Twong tw, hoat tinh enzyme tiéu héa gom amylase, lipase va protease cé su tdng 1én 6 nhom ca
duoc cho &n thitc &n ¢ b8 sung ché pham so véi nhém ddi chitng. Két qua nghién cttu nay khuyén khich
b sung vi khudn P. pentosacceus (mat d6 108 CFU/g) vao thirc an d€ nang cao sinh treong, hiéu qua st dung

thitc an va hoat tinh enzyme tiéu héa cua ca dia.

Tw khoa: ca dia (Siganus guttatus), enzyme tiéu hoa, probiotics, P. pentosacceus, sinh truedng
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Abstract. This study was conducted to evaluate the effects of Pediococcus pentacocceus supplemented-diets
on growth rate, feed efficiency and digestive enzyme activity of rabbitfish (Siganus guttatus, Bloch 1787).
Fingerlings (size of 4.63 + 0.41 g) were fed with three P. pentacocceus supplemented-diets at different
concentrations. Specifically, fish were fed diets supplemented with P. pentosaceus at concentration of 107
CFU/g (T1), 108 CFU/g (T2), 10° CFU/g (T3) and a control diet (CT) without P. pentosaceus supplementation.
Each diet was performed on 3 replicates. After 60 days of culture, the results showed that diets
supplemented with P. pentosaceus significantly improved the growth rate, feed efficiency and digestive
enzyme activity of Siganus guttatus compared to the control. Growth parameters such as final weight (20.06
g), weight gain (331.96%) and growth rate (0.25 g/fish/day) were found in T2 and were significant differences
compared to the other treatments (p < 0.05). Similarly, digestive enzyme activities including amylase, lipase
and protease were significantly increased in the group of fish fed with feed supplemented with P. pentosaceus
compared to the control group. The results indicate that the supplementation of P. pentacocceus (specially, at
a concentration of 108 CFU/g) into the diets notably improves the growth rate, feed efficiency, and digestive

enzyme activity of rabbitfish.

Keywords: digestive enzymes, probiotics, P. pentosaceus, growth, rabbitfish (Siganus guttatus)
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1 Pit van dé

C4 dia (Siganus guttatus, Bloch 1787) 1a mot trong nhitng loai ca ¢d gia tri kinh t€ cao, thit
thom ngon va thi truong tiéu thu tot. C4 dia con 1a loai rong mudi, cd kha nang thich ting véi nong
d6 mudi ttr 1%o0 dén 33%o [1]. Loai ca nay sinh triedng, phat trién twong doi nhanh va c¢6 pho thiee
an rong. Trong diéu kién nuodi nhot, ca dia tré thanh loai dn tap, ching an tao va nhiéu loai thirc dn
khac nhau nhu cd vun, thit trai, tom va cdm gao va c6 thé stt dung thirc an vién cdng nghiép lam
cho chung c6 thé dwoc nudi & quy mo cong nghiép. Tai Viét Nam, ngudn gidng ca dia dua vao nudi
thuong pham cha yéu dugc thu vét tie tu nhién 6 ving dam phd, ctra song ven bién cac tinh Mién
Trung (tir Thtta Thién Hué' dén Binh Dinh) thang tu dén thang tdm am lich hang nam [2]. Nguon
giong thu vét tir ty nhién thuong khéng 6n dinh, ti€ém an nhiéu nguy co dich bénh, thém vao do
viéc wong nudi ¢ mat do cao, trong diéu kién khi hau khic nghiét (mua, gia lanh, thay do6i nhiét do
va dd man dot ngot) va su tich liy ctia thirc an, hoa chéat dw thira trong ao lam anh huwong tram
trong dén sinh tredng va ty 1& sdng sét ctia cé [3, 4]. DA c6 rat nhiéu nghién ctu nham tim ra cac
giai phdp d€ nang cao sinh trueong, stic khoe va ty 1€ sdng ctia ca dia trong qud trinh wong nudi.
Trong d6, viéc ap dung probiotics duwoc xem la giai phap don gian, c6 tinh kha thi va mang lai hiéu

qua cao nhat [5].

Probiotics 1a cac chung vi khudn song, chét hodc cac thanh phan ctia chiing ma khi dwa vao
co th€ 6 nong dd phu hop sé mang lai loi ich sttc khoe cho d6i twong nuodi [5, 6]. Probiotics cai
thién sur can béng vi khudn duwong rudt ctia vat cha, kiém soat hé vi sinh vat va tang hiéu qua st
dung thtrc dn, kha ndng khang bénh, thuc day tang treong va cai thién chat luong nuwde [7]. Ngoai
b8 sung vao thtic &n, probiotics con c6 thé dugc dung bang cach cap truc tiép vao nude nudi dwdi
dang nuoi cay hodc bao tir tinh khiét [8] hodc trong moi truong tang trueong lén men [9, 10]. Cac
ché' pham sinh hoc phd bién nhat duoc stt dung trong nuéi trong thuy san bao gom cac vi khuan
lactic (LAB) nhw Pediococcus sp., Lactobacilus sp., Bacillus sp., Enterococcus sp., va ndm men
(Saccharomyces cerevisiae) [11-14]. Dac biét, loai vi khuan Pediococcus pentosaceus la mot loai vi
khuan axit lactic, c6 hinh dang cau khuan, gram duong va khong di dong. Chiang duoc phan lap
tte thuc pham l1én men, dong vat thay san, dong vat song, san pham thuc vat va phan [15]. Cho
dén nay, ngay cang cé nhiéu bang ching thuc nghiém chi ra rang P. pentosaceus 1a mot tng vién
probiotics tiém nang [16]. Nhiéu nghién ctru da duoc tién hanh trén cac ddi tuong thiy san bang
cach b6 sung luong vi khuan P. pentosaceus vao thic &n ctia ching da thuc day tang truong, dap
ting mién dich, kim ham vi khuan gay bénh va c6 kha nang khang bénh, dong thoi thay thé’khang
sinh & tom thé chan tréng (Litopenaeus vannamei) [17-20] va cua nuoi (Scylla paramamosai) [21]. O
trén ca ¢6 nhi€u cac ther nghiém twong tw da dwoc tién hanh nhu trén ca gio (Rachycentron
canadum) [22], cd mu chdm cam (Epinephellus coioides) [23], ca trap d6 (Pagrus major) [24], ca chép
(Cyprinus carpio) [25, 26], ca Trdm co (Ctenopharyngodon Idella) [27] va c& 16 phi (Oreochromis
niloticus) [28]. Két qua cua cac nghién ctu déu bdo cdo sw anh hudng tich cuc cua ché pham (P.
pentosaceus) 1én toc do ting trudng, hé thong mién dich, kha nang chong chiu, khang bénh va

thtic day tiét cdc enzyme tiéu hoa ho tro tiéu héa thirc &n ctia cd.
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Hién nay ¢ nudc ta, chua c6 nhiéu cdng bd vé st dung probiotics trong wong nudi con
giong cac loai ca nudce lg, man noi chung va ca dia (Siganus guttatus) néi riéng. Vi vay, nghién cteu
nay dugc thye hién nham danh gia anh huong caa probiotics ¢6 chira vi khuan P. pentosaceus 1én

tang tredng, hiéu qua st dung thirc an va hoat tinh enzyme tiéu héa cua ca dia (Siganus guttatus).

2 Vatliéu va phuwong phap nghién ctru
21 Vatliéu nghién cttu
Ngudn vi khudn Pediococcus pentosaceus

Vi khuan P. pentosaceus HN10 sit dung duoc cung cdp tix Phong thi nghiém Cong nghé
enzyme va protein, Vién Cong nghé sinh hoc, Dai hoc Hué. Chung P. pentosaceus HN10 duoc

phan 1ap tir mam ca da duoc dinh danh va nghién cttu 16 déc tinh sinh hoa [16].

Chung vi khuan P. pentosaceus HN10 duoc nudi cdy trén moi treong thach MRS (de Man,
Rogosa & Sharpe) (Merck, Darmstadt, Germany) ¢ nhiét d6 30 °C trong 24 gio. Sau d¢, lay 1
khudn lac roi trén dia thach nuoi cdy ting sinh trong 5 mL mdi truong MRS 16ng trong may t lac
(Kuhner shaker, ISF-1-W, Switzerland) ¢ nhiét d6 30 °C, toc d6 180 vong/phut trong 24 gio. Dich
nuoi cdy duoc cdy chuyén sang binh tam giac 250 mL chita 50 mL moi truong MRS long voéi ty 1€
tiép giong 10%, tiép tuc nudi trong 24h & 30 °C, tdc do 1ac 180 vong/phut. Dung dich vi khuan thu
hoach dwoc ly tam véi toc d6 14.000 vong trong 10 phiit bang may ly tim, loai bo phan dich n6i
va thu phan vi khuén. Tai huyén phu té€ bao vi khudn véi 50 mL dung dich nwéc mudi sinh ly
0,85% NaCl. Dich tai huyén phu dwgc tién hanh pha loang va xac dinh mat d6é hap thu 6 budc
song 600 nm. Mat d6 t&'bao dugc quy doi voi gia tri ODew= 1 twong dwong 10° CFU/mL.

Chuén bi thirc 4n thi nghiém

Kh4u phéan dn duoc tao ra dua trén khdu phan co so nudi ca dia ctia Ghanawi va cs. va
Saoud va cs. [29, 30]. Thitc an thi nghiém dwoc chuan bi theo phuong phap ctia mo6 ta boi Hong
va cs. [18] v6i mot s6 thay d6i nho nhu sau: nguyén liéu dung d€ phéi tron khau phan thiic an
thi nghiém (Bang 1) dugc can, sau d6 dwoc sang qua man lwdi (kich ¢ méat lwdi 250 pm) nham
loai bd cac hat ¢6 kich ¢& 16n, tap chat va dam bao dé tinh min. Tiép dén, cac nguyén liéu duoc
tron déu bang may (MTD-7,5KW, Viét Nam). Tiép theo, dau ca va nuée (1,5 L nuwdc/10kg thirc
in) duwoc thém vao cho dén khi dat mot dd 4m nhat dinh (bot ¢6 thé tao thanh khdi khi ndm lai).
Khau phan sau d6 duwoc dua qua mdy ép vién (MDV-01, Viét Nam) dé€ thu duwoc vién thic dn co
duong kinh ttr 0,5-1 mm. Cac vién tao ra duwoc sdy kho trong tu sdy (DK 400; Yamato Scientific,
Tokyo, Nhat Ban) ¢ nhiét do 60 °C trong 120 phat dé€ d6 am dat khoang 11%.

Trong ltc nay, vi khuan P. pentosaceus HN10 thu nhan ttr 100 mL mo6i treong nuoi cdy duoc
tai huyén phu trong 50 mL dung dich nudc mubi sinh 1y 0,85%. Sau khi xac dinh mat do t& bao,
dich huyén phu dugc pha loang véi nudce cat theo ty 1€ 1:10 d€ dat mat do t& bao 107 CFU/mL,
108 CFU/mL va 10° CFU/mL. Dung dich sau pha loang r6i dem tron déu véi 100 g thike an
(25 mL/100 g thttc &n). Sau khi phéi tron véi ché phdm thire an duoc dé€ khd ¢ nhiét d6 phong
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Bang 1. Nguyén liéu va thanh phan dinh dudng cta thitc dn thi nghiém

Nguyén liéu g/kg
Bot ca 340
Bot dau nanh 260
Bot bap 160
Cam gao 150
DAu ca! 60
Hén hop VTM & khoang chat? 24
Chat két dinh? 6

Thanh phan dinh dudng (%)

VCK 88,9
Protein tho 351
Lipid tho 6,2
Khoang 6,4

Chii thich: 'Dau ca: Dau gan ca tuyét Moller’S Tran (Na Uy).

2Hdn hop vitamin va khoang chat (khdu phan kg): vitamin A, 2,000 IU; vitamin B1 (thiamin), 5 mg;
vitamin B2, 5 mg; vitamin B6, 5 mg; vitamin B12, 0,025 mg; vitamin D3, 1,200 IU; vitamin E, 21 mg; vitamin
K3, 2,5 mg; folic acid, 1,3 mg; pantothenic acid calcium, 20 mg; inositol, 60 mg; ascorbic acid (35 %), 110 mg;
niacinamide, 25 mg. MnSO4, 10 mg; MgSO4, 10 mg; KCl, 95 mg; NaCl, 165 mg; KI, 1,0 mg; CuSO4, 12.5 mg;
FeSO4, 105 mg; Co, 1.5 mg; Na25eO3, 1,0 mg.

3Chat két dinh: CMC: Carboxylmethyl cellulose (Trung Qudc).

trong 4 gio. Hon hop tao thanh dwgc luu gitt ¢ nhiét d6 4 °C cho dén khi stt dung. Thitc an duoc

san xuat 2 tuan/mé d€ duy tri sy song so6t va mat do cta P. pentosaceus hién dién trong thirc an.

Con giong thi nghiém

C4 dia giong (Siganus guttatus) kich cd (4,63 + 0,41 g) dwoc mua tir trai giong tai Thuan An
— tinh Thtta Thién Hué. C4 gidng duoc tam iodine (1 mL/m?3) d& loai bd mam bénh ky sinh, sau
d6 ca duoc nuodi thich nghi véi diéu kién phong thi nghiém trong hai tuan trudc khi tién hanh b6
tri thi nghiém. Cac thong s6 moi treong nudc nhu nhiét do, DO va pH duoc duy tri ¢ ngudng
thich hop 25-29 °C; 4,5-5,7 mg/L va 7,3-8,0 trong thoi gian nay.

2.2 Phuong phdp nghién cttu
Thiét ké thi nghiém

Hién nay, c6 rat it thong tin vé viéc b6 sung vi khuan P. pentosaceus vao thirc dn ctia ca 6
mat d6 nao la téi wu. Vi vay, thi nghiém duoc tién hanh trong 12 bé composite (dung tich 300 L),
v6i mat d tha 50 con/bé, theo phuong phép ngau nhién hoan toan gém 4 nghiém thitc, bao gém

nghiém thirc d6i ching (CT) ca dugc cho dn thic dn khong bd sung ché pham probiotic; nghiém
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thire thi nghiém 1 (T1) ca dwgc cho an thike &n ¢b bo sung ché pham probiotic ¢ chita vi khuin
P. pentosaceus véi mat do 107 CFU/g; nghiém thirc thi nghiém 2 (T2) ¢4 duoc cho dn thirc dn ¢6 bd
sung ché& pham probiotic véi mat do vi khuan 108 CFU/g va nghiém thtc thi nghiém 3 (T3) ca
duoc cho &n thiic &n c6 bd sung ché’ pham probiotic véi mat &6 vi khudn 10 CFU/g. Mdi nghiém

thitc duoc 18p lai 3 1an. Thi nghiém dwgc thue hién trong 60 ngay.

Ngudn nudc thi nghiém duwoc tao ra tir nude bién (32%o) sau khi d€ lang, dugc xt ly va
pha loang véi nude may (ty 1€ 1:1) d€ tao ra nudc nuodi cdé d6 mén 15%.. Nude sau khi dwgc cap
vao bé thi nghiém, bo tri suc khi d€ duy tri ham luwong o xy hoa tan trén 5 mg/L. Dong thoi, duy
tri cac yéu to mdi truong khac nhw nhiét dd 25-28 °C; pH 7-8 va NHs < 0,1 mg/L. Hé thong bé
duoc chiéu sang bang dén huynh quang cuong dd 600 lux va chu ky chiéu sang 1a 12/12. Ca duoc
cho &n 4 1an/ngay (7:00, 11:00, 13:00 va 17:00) stt dung khau phan &n chuan bi twong tng, lugng
cho &n bang 5% khdi lugng co thé, thite &n duoc phan phdi bang mudng va duoc bao quan riéng
biét trénh su lay nhiém. D4y bé thi nghiém dugc vé sinh hang ngay bang cach xi phong hut hét
can va phan thai cta ca. Pong thoi, thay 30% luong nudc trong bé vao budi sang. Thic an du
thira dugc v6t ra khoi bé thi nghiém sau 2 gio cho dn, sau d6 tién hanh sdy kho (dudi 60 °C trong

6 gi0) va can dé xac dinh luwong thitc &n ¢ an vao (FI).

Phuong phap xac dinh cac chi tiéu chit lugng nuwéc

Nhiét 46, pH, d6 mén, oxy hoa tan (DO) duoc do hang ngay bang but thir chat luong nuwdc
YY-400 H (Han Qudc), khiic xa ké va ki€m tra nhanh Sera (Sera LLC - Dtrc). Céc chi tiéu chat
liong nude khac nhee TAN, NO: va NOs dugc do 7 ngay mot 1an bang may do da chi tiéu multi-
spectrophotometers (Hanna Model-HI83099, Romania).

Phuwong phap xac dinh cac chi tiéu sinh treong, hiéu qua st dung thitc an cta ca

Dé danh gia cac chi tiéu sinh treong ctia ca, 30 ca thé/nghiém thitc duoc thu ngau nhién
2 tuan mot 1an. Ca dugc thu bang vot chuyén dung, tiéh hanh gay mé bang Aqui-S véi ndng do
0,25 mL/L. Khéi luong ctia ca duoc xac dinh bf“mg can dién tir (Ohaus model- EC6, My) c6 do
chinh x4c 0,001 g. Chiéu dai do bang thudc kep caliper cé d chinh xac 0,01 cm. Céc thong s6 vé
khoi luong cudi cung (FW-g), chiéu dai cudi cung FL-cm), mutc tang khoi luong (WG-%), toc do
tang truong (DGR-g/con/ngay), toc do tang treong dac trung (SGR-%/ngay), ty 1€ song (SR-%),
luong thitc an dn vao (FI-g/ca thé), hé sd chuyén hoa thic an (FCR), ty 1é tiéu hoa protein
(PER-%) va ty 1é tiéu hda lipid (LER-%) dugc tinh theo md ta béi Muhammad va cs. [28] va Manh
va cs. [31].

FW -IW
Mtec tang khoi luong: WG (%) = WX 100 )
FW -IW
Toc do tang treong: DGR (g/con/ngay) = " ()
LnFW - LnIW
Téc d ting truong dic trung: SGR (%/ngay) = ————— x 100 3)
" 1A o) Nt
Ty lé song: SR (%) = o % 100 4)

130



Jos.hueuni.edu.vn Tap 133, S6 3B, 2024

FI
Luong thitc dn vao: FI (g/cd thé) = o (5)
A A7 A7 r ’ ~ . —_ FI
Hé s6 chuyén hoéa thitc an: FCR = oW ® 100 (6)
FW -1IW
Ty ¢ tiéu hoa protein: PER (%) = o 7)
FW - IW
Ty 1€ tiéu hoéa lipid: LER (%) = = (8)

trong dé: FW la khéi luong co thé cua cd luc két thic thi nghiém, IW 1a khéi lwgng co thé ca luc
tha, t la thoi gian thi nghiém, Nt 1a s6 luong ca ¢ thoi diém két thuc thi nghiém, No la sd luong
ca ltc tha nuoi thi nghiém, FI 1a luwong thitc dn ca dn vao (tinh theo vat chat kho), SF la sd luong

ca con song sot, PI va LI la luong protein va lipid ca an vao.

Phuong phap xac dinh hoat tinh ezyme tiéu hda

Vao ngay thtt 30 va 60 ctia thi nghiém, mdi nghiém thtec tiéh hanh thu ngau nhién 9 con va
gdy mé bang Aqui-S véi nong d6 0,25 mL/L. Sau d6, ca dwoc md va tach 1dy phan ruodt, rudt tir 9

mau ca duoc tron déu va luu gitr trong tu lanh sau (-80 °C) cho dén khi phén tich.

Hoat tinh protease: mau rudt tir cac nghiém thitc duoc rda dong sau d6 tién hanh nghién
trong dung dich dém chita 50 mM Potassium Phosphate pH 7. 100uL dich chiét duoc b8 sung
vao 400 pL buffer 50 mM Potassium Phosphate Buffer chita 0,65% casein (w/v) pH =7, tron déu
va i & 37 °C. Sau 10 phat, thém 500 pL thude thit TCA (Trichloroacetic acid) vao méi 6ng dé dirng
phan ting, tiép tuc i cac dung dich ¢ 37 °C trong 30 phut. Tién hanh ly tam 10.000 vong/phut, thu
dich n6i sang &ng eppendorf mdi 200 puL dich ndi + 500 uL. Na2COs dung dich sé tro nén duc mau.
Thém 100 pL thudc thir Folin, Folin sé phan tng chu yéu véi tyrosine tw do. Tron mau déu va
0 37 °C trong 30 phut. Hoat tinh Protease dugc do ¢ bude séong 660 nm theo moé ta boi Cupp-
Enyard [32].

Hoat tinh amylase: Dich chiét enzyme tir rudt ca duoc xac dinh hoat tinh amylase théng
qua xac dinh lwong duong khtr tir tinh bot hoa tan. Hon hop phan tng chita 100 uL enzyme va
400 pL dung dich dém phosphat 50 mM (pH 7,0) chtta tinh bot hoa tan (1%). Sau khi 1 ¢ 40 °C
trong 30 phtt trong b& nudc lac, phan tng dugc dimng lai bang cach thém 500 pL axit 3-5-
Dinitrosalicylic dwgc mo ta boi Bernfeeld [33]. Cac Ong dugc gitt trong nuwdc s6i trong 15 phat dé
phat trién mau sdc va sau d6é duoc 1am lanh dén nhiét do phong. D6 hap thu dugc doc ¢ bude
séng 540 nm bang may do quang phd (Labomed, Model: UV-2650, M¥). Glucose da duoc st dung
dé xay dung mot duong cong tiéu chudn. Mot don vi hoat dong ctia enzyme duoc dinh nghia la

lwong enzyme giai phong 1pumol Glucose mdi phtt trong cac diéu kién xét nghiém.

Hoat tinh lipase: D€ xac dinh hoat tinh lipase, 900 pL dung dich A (50 mM Sodium
phosphate, 150 mM NaCl, 0,5% (v/v) Triton X-100, pH 7.2) tron véi 0,1 mL dich chiét enzyme va
a ¢ 37 °C trong 10 phut. Sau d6, 10 uL dung dich 50 mM p-nitrophenyl butyrat (pNPB) dwoc

131



To6n Thit Chat va CS. Tap 133, S6 3B, 2024

thém vao va i & nhiét d6 phong trong 5 phtt. D6 hap thu duoc doc & budc séng 400nm béang

May do quang phd theo mo ta ctia Eckel va cs. [34].
2.3  Phan tich va xtt ly dit liéu

Kiém tra tinh dong nhat ctia dit liéu bang cach stt dung phép thit Kolmogorov-Smirnov.
Sau d6, so sanh cac gia tri trung binh gitta cdc nghiém thitc dwoc dira vao phép phan tich ANOVA
va phép thit DUNCAN véi mtec y nghia p < 0,05 bang phan mém SPSS Version 22.0. Ngoai ra,

hoat tinh ctia enzyme tiéu héa gitra hai thoi diém 14y mau (ngay 30 va ngay 60) duwoc so sanh

bang cach st dung independent Student's t-test véi sw khac biét & mtc p <0,05.

3 K&t qua nghién ctru va thao luan
3.1 Chitluwong nuwdc trong qua trinh thi nghiém

Nhiét d6 nudc trong sudt thoi gian thi nghiém dao dong tir 26,0 dén 28,9 °C va khong cd
su khéc biét (p > 0,05) giita cac nghiém thitc. Tuong tu, d6 mdn ctia nuéc nam trong khoang 15,0
dén 16,2%., ham luwgng oxy hoa tan (DO) dao dong tir 4,63 dén 5,90 mg/L va ham luong NO2 tir
0,20-0,31 mg/L va khong cd su khac biét (p > 0,05) gitta cac nghiém thirc. Ngwoc lai, gia tri pH
(dao dong ttr 7,30 dén 7,61); tong nito amoniac (TAN) dao dong tir 0,40-0,58 mg/L va ham luwong
NOs (1,90-2,16 mg/L) c6 su khac biét & cac bé cd bd sung probiotics so v6i cac bé d6i ching
(chi cho an kh&u phan co s6) (p < 0,05). Tuy nhién, khong c6 sw khac nhau vé ham lwong céac chi

tiéu chat luong nudce nay gitra cac nghiém thirc c6 bd sung probitics (p > 0,05).

Két qua cho thdy bién d6 dao dong cua cac yéu t6 chat luong nuwdc kha hep, khong cd su

khac biét dang ké vé nhiét d6, d6 man, DO va ham luong NO: gitta cac nghiém thirc va déu ndm

Bang 2. Su bién dong cac yéu t6 mdi truong nudc trong qua trinh thi nghiém

o Nghiém thirc
Yéu t0 méi truong
CT T1 T2 T3
Nhiét do (°C) 26,09 + 0,532 26,05 + 0,412 26,06 + 0,542 26,07 + 0,432
Do méan (%o) 15,25 + 0,432 15,16 + 0,362 15,14 + 0,557 15,20 + 0,442
pH 7,51 +0,14> 7,42 +0,23%® 7,41 £0,142 7,40 £ 0,212
DO (mg/L) 5,65 +0,122 5,64 +0,132 5,64 +0,122 5,63 +0,112
TAN (mg/L) 0,53 +0,02° 0,48 + 0,012 0,47 0,022 0,48 £0,012
NO:2 (mg/L) 0,29 + 0,012 0,29 + 0,022 0,28 + 0,012 0,28 + 0,012
NOs (mg/L) 2,06 +0,08> 1,97 £ 0,092 1,95+ 0,052 1,96 + 0,042

Ghi chii: S6'1iéu dugce trinh bay la Trung binh + d6 1éch chuén. Cac chit cai (a, b) khac nhau trén cing
mot hang thé hién su khac nhau ¢6 y nghia théng ké (p < 0,05). CT (d6i ching, khau phan khong bé sung vi
khuén P. pentosaceus), T1 (khdu phan bd sung ché pham véi mat d6 P. pentosaceus 107 CFU/g), T2 (khau phan
b sung ché& pham véi mat do P. pentosaceus 108 CFU/g), va T3 (khau phan bd sung ché phdm véi mat do P.
pentosaceus 10° CFU/g).
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ngudng phu hgp cho su ton tai va sinh treong cua ca dia [35, 36]. Két qua nay twong tw voi phat
hién cia Kurdomanov va cs. [37] va Sayed va cs. [38] khi bd sung ché phdm sinh hoc (Lactobacillus
bulgaricus va Pediococcus acidilactici) vao khau phan &n nudi ca hoi van (Oncorhynchus mykiss) va
ca chém chau Au (Dicentrarchus labrax). Gia tri pH & cac nghiém thikc b3 sung ché pham sinh hoc
c6 xu hudng giam so véi nghiém thirc d6i chiing c6 thé do vi khudan P. pentosacceus sau khi duoc
ca dn vao va thai ra moi treong bé nudi chung tién hanh 1én men san pham httu co (thic an du
thira va phan thai cta cd) c6 trong b€ san sinh ra a xit lactic (nhw acetic, axit butyric, axit
propionic), chinh hoat tinh ctia a xit lactic da lam cho pH giam [39, 40]. Tuy nhién, gia tri pH
trong nghién cttu nay van & ngudng phu hop cho su sinh trudng va phét trién ctia hau hét cac
loai dong vat thuy san [41]. Sy suy giam tong nito (TAN) va ham lwong NOs & cac bé€ b6 sung ché
pham sinh hoc c6 thé 1a do vi khuan P. pentosacceus dwoc thai ra cung véi phan ca, lam thay doi
quan thé vi khuan trong bé tao ra cac loai vi khuan c6 loi dan déh chat lugng nudc duwoc cai thién
[42], béng cach thic ddy t6c d6 phan hiy chat hitu co, loai bd ammoniac, cacbon dioxit va sunfua
ra khoi bé nudi [40]. Dong thoi, c6 thé trong bé cd sy xudt hién cta vi khuan nitrat héa
(Nitrosomonas va Nitrobacter) thiec hién qua trinh nitrat hoa gitup loai bo nito va amoniac trong
nudc dan dén luong TAN va NOs thap hon cac bé ddi chiing [43]. Chinh vi thé, Hasn va cs. [44]
da khuyén khich sit dung probiotics trong nudi ca d€ giam tai ham lwgng cac bon hitu co va nang

cao chat luong nudce ciing nhu stec khoe cta ca.

3.2 Sinh trudng, ty 1é s6ng va hiéu qua st dung thic dn cua ca dia

Nghiém thtc thitc n ¢ b6 sung ché pham sinh hoc (P. pentosaceus) cho tdc d6 sinh trueong
cuia ca cao hon so v6i nghiém thirc d6i chiing (p < 0,05) (Bang 3). Trong do, cac chi tiéu sinh triedng
nhu FW (20,06 + 0,41 g), FL (11,50 + 0,31 cm), WG (331,96 = 4,08%), DGR (0,25 = 0,01 g/ngay) va
SGR (2,44 + 0,02 %/ngay) cao nhat duoc tim thdy ¢ T2 va c6 su sai khac ¢ y nghia so véi cac
nghiém thitc con lai (p < 0,05). Tuong tw, cac chi tiéu vé hiéu qua str dung thiic 4n ctia ca dia dwoc
cai thién khi cho ca an khau phéan an c6 bé sung ché phdm sinh hoc. Trong d6, luong thitc an ca
an vao (FI=26,78 + 0,32 g/ca thé) cao nhat & T2 va c6 su sai khac c¢d y nghia khi so v6i cac nghiém
thitc con lai (p < 0,05); gid tri FCR (1,74 + 0,02) thap nhat duoc tim thay ¢ T2 va cé su sai khac cd
y nghia khi so sanh véi nghiém thirc d6i chiing (p < 0,05), nhung khong c6 su sai khac gitra cac
nghiém thitc ¢ b6 sung ché pham sinh hoc (p > 0,05). Trong khi d6, hiéu qua st dung protein va
lipid ctia ca cao nhat ¢ T2 (1,84% va 6,46%) va c6 su sai khac so véi cac nghiém thic con lai
(p <0,05). Mac du, viéc bd sung ché pham sinh hoc vao khau phan da nang cao sinh trudng va cai
thién hiéu qua st dung thitc an cta ca dia nhung khong cé tadc dung nang cao ty 1é song cta ca
(p>0,05). Trong nghién cttu nay, ty 1é song cua ca dat duoc kha cao dao dong tir 85,3% dén 90,0%.

Sinh treong caa dong vat thuy san ndi chung bi anh huong boi mot sd yéu té bao gom cau
trac rudt, hé vi sinh vat duong rudt va hoat dong ctia enzyme tiéu héa. Khi P. pentosaceus di vao
rudt, chung bam vao bé mat rudt va sit dung cacbonhydrat dé€ cung cap cho hoat dong song va
phat trién. Dong thoi, san xuat ra mot luong 16n enzyme tiéu hoa bao gom amylase, protease,

lipase tit nhung mao [45]. Nhitng enzyme nay két hop voi cac enzyme tiéu hoa ndi sinh
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Bang 3. Sinh truedng, ty 16 song va hiéu qua st dung thitc dn ctia ¢4 dia sau 60 ngay nudi

Nghiém thittc
Chi tiéu
CT T1 T2 T3

IW (g) 4,63+ 0,41 4,63 £0,35 4,64 +0,20 4,63 +0,30
FW (g) 16,36 + 0,592 18,93 +0,43° 20,06 + 0,41¢ 18,30 + 0,30°
IL (cm) 4,15+0,31 4,14 £ 0,40 4,14+ 0,20 4,14+0,23
FL (cm) 10,09 = 0,222 11,13 £0,43¢ 11,50 + 0,314 10,85 + 0,370
WG (%) 252,74 + 4,68° 308,37 + 5,33 331,96 + 4,08¢ 294,82 +4,27°
DGR (g/ngay) 0,19 + 0,022 0,23 £ 0,05° 0,25 +0,01¢ 0,22 £0,02°
SGR (%/ngay) 2,10 + 0,032 2,34 +0,01° 2,44 +0,02¢ 2,28 £0,01°
SR (%) 85,33 + 1,76 88,66 + 0,66 90,00 + 1,152 88,00 + 1,15
FI (g/cé theé) 21,76 £ 0,562 25,64 +0,41¢ 26,78 £ 0,324 24,77 +0,54>
FCR 1,85+ 0,020 1,79 + 0,06 1,74 0,052 1,81 + 0,042
PER (%) 1,71 £ 0,062 1,77 0,052 1,84 +0,02° 1,75 +0,012
LER (%) 6,01 + 0,06 6,21 + 0,05 6,46 +0,03° 6,14 + 0,042

Ghi chii: SO liéu duoc trinh bay la Trung binh + sai sd chudn (n = 3). Cac chit cai khac nhau
(a, b, ¢, d) trén cung mot hang thé hién su khac nhau ¢d y nghia théng ké (p < 0,05). CT (d6i ching, khau
phéan khong bo sung vi khudn P. pentosaceus), T1 (khau phan b6 sung ché phdm véi mat dd P. pentosaceus
107 CFU/g), T2 (khau phén b8 sung ché pham véi mat do P. pentosaceus 108 CFU/g), va T3 (khau phéan bd
sung ché& pham v6i mat do P. pentosaceus 10° CFU/g). IW la khoi lugng ca lac tha, FW la khoi lugng cé lac
két thac thi nghiém, IL la chiéu dai ctia ca lac tha, FL la chiéu dai cta ca lac két thic thi nghiém, WG la mutc
tang khoi luong, DGR la téc d6 tdng truong, SGR la téc d ting trudng ddc trung, SR la ty 16 song, FI 1a
luong thiic dn an vao, FCR la hé s& chuyén hoéa thirc dn, PER va LER 1a ty 1é tiéu héa protein va lipid.

giup qua trinh tiéu hda, chuyén hoa va hap thu chat dinh dudng ctia ca tot hon [46, 47]. Viéc tang
cuong hoat dong ctia cac enzyme tiéu hoa va tang ceong quan thé vi sinh vat cé loi trong rudt ca
giup cai thién tiéu hoa va hap thu ciing nhu hiéu qua st dung thitc an ¢ ca [46, 48, 49]. Diéu nay
giai thich cho cac chi s sinh tredng va hiéu qua st dung thitc an & nhom cé ¢ b6 sung ché phdm
sinh hoc vao thitc &n duoc cai thién rd rét so véi nhdm doi ching [49]. Co rat nhiéu nghién ctu
c6 két qua twong dong, Jian-Bin va cs. [23] thtt nghiém bo sung ché pham (P. pentosaceus) vao thixc
an cua cd mu chdm cam (E. coiodes) cho thdy muic tang khoi luong (WG) cao hon dang ké so véi
nhom d6i ching (80,9%). BO sung ché pham (P. pentosaceus) vao khau phan cho ca ca trap do
(Pagrus major), sau 56 ngay nudi c6 sy gia ting dang ké vé tang truong (WG, SGR), hiéu qua st
dung thitc an (FCR), luong dn vao (FI), hiéu qua st dung protein (PER), LER cao hon va ty l¢
song dwoc cai thién so voi nhém ddi chitng [24]. Cac phét hién twong tw cling duoc tim thay ¢
trén ca gio (R. canadum) [22], ca r6 phi (O. niloticus) [28] déu két luan viéc bo sung P. pentosaceus
da nang cao toc do tang treong va hiéu qua st dung thiic dn cua ca. Ngoai ra, Ringo va cs. [50]
con cho rang probiotic con kich thich sw thém &n ctia ¢4, lam c4 bat moi nhiéu hon dan dén lugng
an vao cua ca 16n. Diéu nay, thtc ddy téc do sinh trudng cua ca. Két qua nay cho thay, ca ¢ cac

nghiém thic c6 bd sung ché phdm sinh hoc ¢6 luong thirc dn an vao (FI) 16n hon nhém cé d6i
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chiing la minh ching rd rang cho gia thuyét nay. Bén canh d6, & nghiém thitc T3 cho thay cac chi
s toc d9 sinh trueong va sit dung thic an thap hon so v6i T1 va T2, ¢ thé mat d¢ vi khuan 10°
CFU/g (T3) ndm ngoai ngudng thich hop dan dén hiéu qua stt dung thitc &n va sinh trieong thap
hon T2 va T1. Biéu nay phu hgp véi khuyén cao trong sit dung probiotics khi dwa vao co thé &
ndng do phu hop sé cai thién hiéu sit dung thic an [46, 48, 49] dan dén tang toc do sinh trudng
cua ca [49] va mang lai loi ich stec khoe cho do6i tuwong nudi [6, 39]. Nhu vay, viéc bd sung ché
ph&m P. pentosaceus khong nhirng cai thién hiéu qua st dung thitc &n ma con giup ca sinh truong

nhanh hon. Do d6, c6 thé gitup giam chi phi thitc dn va thoi gian nuo6i ca.

3.3 Hoat tinh enzyme tiéu héa

Két qua phan tich cho thdy, sau 30 va 60 ngay hoat tinh enzyme tiéu hoa (amylase, lipase
va protease) ¢ cac nhom dugc cho an thic dn c6 b6 sung ché pham sinh hoc cao hon (p < 0,05) so
v6i nhom ca ¢ nghiém thie d6i ching (Hinh 1-3). Mt khac, két qua con chi ra sau 60 ngay nu6i
hoat tinh enzyme tiéu hoa ctia ca c6 si gia tang rd rét (p < 0,05) so v6i 30 ngay. Sau 30 ngay nudi,
nhom ca & T2 ¢ hoat tinh enzyme amylase va lipase cao nhat va sai khac c6 y nghia so véi nhém
ca 6 CT (p <0,05). Tuy nhién, khong co su sai khac so véi nhom ca & T1 va T2 (p > 0,05). Trong khi
d6, hoat tinh enzyme protease cao nhat duoc tim thdy ¢ nhém T3 va ¢6 sai khac so véi nhom cé
0 CT (p < 0,05). Xu hudng twong tu, su bién ddong hoat tinh cac enzyme tiéu hoa cua cé con dugc
quan sat 6 ngay nudi thit 60. Khi phéan tich sy bién dong hoat tinh enzyme lipase ¢ 60 ngay ghi
nhéan co6 sy khac biét (p < 0,05) gitta nhom ca ¢ T2 so véi T1 va T3, nhung khong khac biét c6 y
nghia khi so sanh gitta T1 va T3 (p > 0,05).
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Hinh 1. Hoat tinh ctia enzyme amylase ctia ca dia ¢ ngay 30 va 60

Chii thich: Gid tri duoc trinh bay la Trung binh + d6 1éch chuén (n=9). Cac chit céi (a, b, ¢) khac nhau

thé& hién s sai khac & mtc p < 0,05.
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Hinh 2. Hoat tinh ctia enzyme lipase ctia ca dia & ngay 30 va 60.

Chii thich: Gid tri duoc trinh bay 1a Trung binh + d6 1éch chuan (n=9). Cac chit cai (a, b, c) khac nhau

thé hién su sai khac & mic p <0,05.
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Hinh 3. Hoat tinh ctia enzyme protease cua ca dia & ngay 30 va 60
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Chii thich: Gia tri dugc trinh bay 1a Trung binh + d6 léch chuén (n=19). Cac chit cai (a, b, ¢) khac nhau
thé& hién s sai khac & mtc p < 0,05.

Mot trong nhitng tac dung co 1gi cua ché phadm sinh hoc st dung trong nudi trong thay
san cai thién kha nang tiéu héa va hap thu dinh dudng ctia tom, ca bang cach kich thich vat chu
tiét ra cac enzyme tiéu hoa. Trong nghién ctu nay, ca dugc cho &n thiic &n c¢6 bo sung P.

pentosaceus cho hoat tinh enzyme amylase, lipase, protease cao hon so véi nhdém d6i ching. Diéu
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nay duoc cho la vi khudn P. pentosaceus xam nhap vao rudt, ching bam vao bé mat rudt va st
dung cacbohydrat d€ phat trién va san xuat mot luong 1én enzyme tiéu hoa bao gdm amylase,
protease, lipase ttr nhung mao rudt [45]. C6 rat nhiéu nghién ctru cho nhéan dinh va két qua twong
déng. Nghién ctru cia Amir va cs. [51] b6 sung ché phdm P. acidilactici vao khdu phan ca ngua
van (Danio rerio) gia ting dang ké hoat tinh amylase, lypase va protease tit d6 nang cao tc do
tang treong va hé sd chuyén hoda thic an ctia ca. Nghién ctru b6 sung ché pham L. acidophilus vao
thitc an cho ca tra (P. hypophthalmus) & nong do 107 CFU/g gia tang dang ké hoat tinh amylase,
protease va lipase va tac dong tich cuc dén toc do tang treong va hiéu qua st dung thiec dn cta
ca [52]. Hoat tinh enzyme tiéu hoa & ca chép (C. carpio) dwoc cai thién khi bd sung ché pham P.
pentosaceus va c6 su khac biét 16n khi b6 sung v6i mat d6 108 CFU/g, két qua nang cao toc do tang
tredng cuia ca [25]. Ngoai ra, khi so sanh hoat tinh enzyme tiéu hoa gitta ngay 30 voi ngay 60 cho
thdy su khac biét dang k€ ¢ tat ca cac nhdm. Diéu nay c6 thé do vi khuan séng duoc bo sung tir
thite an trong hau hét truong hop sé bi mat khoi duong tiéu hda trong vong vai ngay sau khi
ding an. Loi khudn khong ton tai mai mai trong rudt cd, chiing sé chét di va can co su tich lity s&
luong trong thoi gian dai. Balaczar va cs. [42] cho rang probiotics cé thé xam chiém hé tiéu héa
khi st dung trong thoi gian dai, dong thoi san sinh protease, amylase va lipase diéu d6 lam tang
hoat tinh ctia enzyme tiéu hoa theo thoi gian [45]. Trong nghién ctru nay, b6 sung vi khudn P.
pentosaceus & mat d¢ 108 CFU/g vao thitc an cua cd cho hoat tinh ctia enzyme tiéu héa cao hon
(Hinh 1-3) so v&i T1 (P. pentosaceus & mat do 107 CFU/g) va T3 (P. pentosaceus 6 mat 6 10° CFU/g)
c6 thé do day la nong d¢ tdi wu trong cac mirc mat dd nghién ctru. Diéu nay phu hop véi cac nhan
dinh khi str dung probiotics v4i nong d6 toi vu sé gitp cai thién stec khoe [5, 6], hiéu qua sit dung
thikc an [46, 48, 49] dan dén tang toc d sinh tredng cta ca tot hon [46, 49].

5 Kétluan

Sau 60 ngay nudi thtr nghiém két qua ctia nghién ctru nay cho thdy, viéc bo sung vi khuan
P. pentosaceus vao thitc dn da nang cao toc do tang truedng, hiéu qua st dung thirc an va hoat tinh
enzyme tiéu hda cua ca dia so véi nghiém thitc doi chiing. Do d6, viéc bd sung ché pham
(P. pentosaceus) la mot giai phap don gian va c6 hiéu qua cao trong wong nudi ca dia. Trong do,
b6 sung vi khuan P. pentosaceus v6i mat dd 108 CFU/g vao thiic an 1a mic méat do toi wu giap cai

thién sinh trueong va hiéu qua stt dung thitc an cta ca.
Loi cam on

D¢ tién hanh nghién cttu nay nhém tac gia xin chan thanh cam on sw tai tro kinh phi cua
Bo Gido duc va Dao tao, Viét Nam thong qua dé tai Cap B ma so: B2023-DHH-23.
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