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ABSTRACT

This study aimed to determine the suitable salinity for the development and formation
of biofloc in fertilized ponds. The experiment was conducted at four different salinities
(35, 60, 80 and 100 ppt) with 3 replicates per treatment and lasted for 21 days.
Earthen ponds with area of 150 m?, water column of 30 cm were fertilized with chicken
manure together tapioca to maintain the C:N ratio of > 10. Results showed that the
environmental factors (temperature, dissolved oxygen, pH) were suitable for the
formation and development of biofloc. The C:N ratio ranges from 5 to 9. The TOC
content at 35 ppt (20.21 to 50.5 mg/L) was less than at higher salinity (40 to 74.89
mg/L). The mean value of TSS and VSS were 20 to 670 mg/L and 7 to 126.6 mg/L,
respectively and there was no significant difference among the treatments at day 18
and 21 (p>0.05). Total bacteria counts reached highest number at day 15 (4.1 log
CFU/ml), the maximum volume of biofloc ranged from 0.4 to 0.5 ml and no significant
difference among treatments (p>0.05). Vibrio, Bacillus, Nitrosomonas and Nitrobacter
were found in all salinities, in which Bacillus presented with highest proportion. The
ratio of un-known bacteria at salinity > 60 ppt were very high (63-100%). At high
salinity (80-100 ppt), floc size was smaller (32.5 - 61.5 pum wide; 61.3 - 97.9 um long)
than at low salinity (52,3 - 71.0 pm wide; 76.7 - 105.3 pum long). Proximate
compositions analysis showed the low proportions of protein (8.5 to 17.4%) and lipid
(0.65 to 1.08%), whereas ash content was very high (67.1 to 86.4%).

TOM TAT

Nghién ciru nay nham Xdc dinh do mén thich hop cho sw phat trién va hinh thanh
biofloc trong ao bon phan. Thi nghiém gom 4 nghiém thirc dé mén (35, 60, 80 va 100
ppY) va dwoe Iap lai 3 lan, thoi gian thi nghiém la 21 ngay. Ao thi nghiém co dién tich
150 m? véi muee nuwede 30 cm va sir dung phdn ga + bét khoai mi d@é duy ti ti 1é C:N
>10. Két qua thi nghiém cho thdy cdc chi tiéu méi truong (nhiét do, oxy hoa tan, pH)
nam trong khoang thich hop cho sw hinh thanh va phat trién cia biofloc. Ty I¢ C:N
dao dgng tir 5-9. Ham heong TOC thdp nhdt & 35 ppt (20,21-50,5 mg/L) va & cdc dé
man cao tir 40-74,89 mg/L. Ham lwong TSS va VSS tr 20-670 mg/L va 7-126,6 mg/L
va khong co sw khac biét gitta cac do man ¢ ngay 18 va 21 (P>0,05). Mat do vi khudn
téng dat cao nhdt vio ngay 15 (4,1 log CFUIMI)), thé tich biofloc cao nhat la 0,4-0,5
mi va khéng cé s khdc biét giika cac d¢ man (P>0,05). C6 4 nhém vi khudn dweoc phat
hién la Vibrio, Baccillus, Nitrosomonas va Nitrobacter, trong do nhom Bacillus luon
chiém ty Ié cao & 1t cd ce dé man. Ti 1é vi khudn chura dinh danh & dé man >60 ppt
chiém rdt cao (63-100%). O dé mén cao (80-100 ppt) kich thuée hat biofloc nhé hon
(réng: 32,5-61,5 um va dai: 61,3-97,9 um) so véi & dg man thap (réng: 52,3-71,0 pm
va dai: 76,7-105,3 um). Phan tich thanh phan dinh duong cia biofloc cho thay ty ¢
cuia protein (8,5-17,4%) va lipid (0,65-1,08%) deu thip, trong khi do, ham lwong tro
rdt cao (67,1-86,4%).
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1 GIOI THIEU cua biofloc gdm vi khuén, tao, mun ba hitu co,...
¢6 thé 1a thirc an cho mot s6 ddi tuong an loc séng
& d6 man cao hon (80-100 ppt) nhu Artemia, von 1a
d6i twong an loc khdng chon lya (Sorgeloos, 1986)
chua dugc quan tdm, do d6 viéc nghién cau sy
hinh thanh biofloc & cac do man khéac nhau 1a rét
guan trong nham tim ra @ man thich hop dé tng
dung cﬁng nghé BFT cho nghé nudi Artemia trén

Biofloc (hay con goi 1a bong cén sinh hoc) 1a
hdn hop gdm nhiéu loai vi sinh vét khac nhau gdm
manh vun hitu co, hat keo, cation va cac té bao
chét,... Trong nudi trong thuy sian, cong nghé
biofloc ¢6 thé dwoc tng dung nhu mot phuong
phap quan ly chat lwong nudc, dya vao su phét
trién va kiém soat vi khuan di dudng trong hé

thong nudi véi viéc khong hoic it thay nudc ruong muot.

(Avnimelech 2007; De Schryver et al., 2008). Khi 2 PHUONG PHAP NGHIEN CUU

cong ddng vi khuan phat trién, biofloc duoc hinh 2.1 VAt ligu nghién ciru

thanh (Jorand et al., 1995; Hagreaves, 2006; - ] .
Avnimelech, 2007; De Schryver et al., 2008), sau Nghién ctru duoc thuc hién trong 3 tuan tir
d6 biofloc ¢6 thé duoc dong vat nudi tiéu thu nhu ngay 06 dén 27 thang 01 nam 2013 tai Trai Thyc
la mot ngudn thiee an, tao thanh mot qua trinh tai nghiém Vinh Chau (Pai hoc Can tho), Phuong
sir dung chit dinh dudng trong hé théng nudi trong Vinh Phudc, Thi xd Vinh Chau, tinh S6c Trang.
thity san. Cung cap ty 1¢ C:N thich hop nham thic 2.2 B tri thi nghiém

déy su phat trién cua vi khuan di dudng biang cach ey o , N
ddng h6a ammonia truc tiép tir moi trudng nude dé Thi ngvhle;m_.gom 4 nghiem thirc (NT) d¢ man
san xuat protein cho t& bao (Avnimelech, 1999; v6i 3 lan lap lai: 35, 60, 80 va 100 ppt.

Crab et al., 2009). Trong diéu kién ty I¢ C:N cao Cac NT duoc b tri trong cac ao dit c6 dién
(10-20), vi khuan di dudng la thanh phan cha yéu tich: 150 m?, muc nudc 30 cm.

cua biofloc s& dong vai tro trong xur Iy nudc va san . L R , R ,
XUt thirc an tu nhién, giam chi phi thicc an va xir Ao thi nghigm khong 16t bat, khng c6 muong
Iy chét thai (Kent et al., 2011). Cong nghé BFT da  guanh va khong lap h¢ thong suc khi.

tro thanh mot cong nghé rat dugc va chugng trong Chdam séc va quan ly thi nghiém: nuéc dugc
nudi tom the chan trang. Cong nghé nay da budc c4p vao cac ao thi nghiém 1 1an/2-3 ngay. Bira truc
dau thanh cong ¢ Belize (Chamberlain et al., mdi ngay hai lan vao sang sém va lc giira trua.
2001), Indonéxia (Taw, 2005), tom st & Uc (Smith, ) T .
2008) va c4 ro phi & Israel (Avnimelech, 2007). Bo sung phan ga va bot mi vao cac ao nham
. duy tri ti 1€ C:N> 10, tinh toan luong sur dung dua
Nhin chung, cac nghién ctu ve biofloc tap vao cach tinh Avnimelech (1999) véi lidu luong:

trung trén mot sé dbi twong lo man voi dd man moi

3 A s, ) .
truong trong khoang 30-35%. nhu tom thé chan Phan ga: 1,5 kg/ao 150 m* (100kg/ha/3ngay).

tréng, tom s, ca ro phi,... Trong khi d6 thanh phan — Botmi: 0,3 kg/ao 150m? (20 kg/ha/3ngay)

Béang 1: Ham lwong P, C, N ciia phan ga va bt mi (% khéi lweng kho)

Nguyén li€u Do 4m P C N C:N

Bot khoai mi 10,92+ 0,45 0,41+0,11 72,14+ 1,81 1,32+ 0,09 54,61+ 4,91

Phan ga 23,72+ 2,04 4,25+ 2,27 14,83+ 2,06 1,88+ 0,57 8,23+ 2,05
2.3 Thu thap va phuong phéap phan tich mau Gi4 tri dinh dudng, kich thudc biofloc: thu vao
Nhiét do, pH, oxy hoa tan do bang may mdi ngay 7, 14 va 21.

ngay vao Iic 7:00 h va 14:00 h. Do kich thuéc hat biofloc: thu mau biofloc vao
Thu miu nudc & cac nghiém thirc dé tién hanh chai nhya 100 mL va co dinh bang formol v6i nong

phan tich tong carbon, tong chét ran lo lung va chat do tir 2-4%, sau d6 mau dugc do dudi kinh hién vi

ran lo limg bay hoi (phuong phap APPHA et al., c6 thugce do.

1995): 1 1an/3 ngay, miu dugc thu vao lic 7 h 2.4 Phwong phap xir ly sb liéu

sang. Thu 5 diém trong ao, sau d6 tron déu va lay

mdi chi tiéu mot mau. Mau nudc duoc trir mat 4°C. Phép phan tich ANOVA - STATISTICA,

i ) ) version 7.0 dugc sur dung dé tim sy sai biét co y
Tong vi khuan (trong moi truong nudéc), the nghia thong ké gitra cac nghiém thic ¢ mic
tich biofloc: 1 1an/3 ngay p<0,05. Chuong trinh Excel dugc sir dung dé tinh

54



Tap chi Khoa hoc Truong Dai hoc Can Tho

gia trj trung binh va do léch chuan cua cac sb liéu
va vé do thi vé su bién thién cua chung.

3 KET QUA

Trong qua trinh thi nghiém cac yéu t6 mai
truong nhu nhié¢t d¢ nudc dao dong tur 27,8°C dén
30,7°C vao budi sang va 30,2-36,6 °C vao budi
chiéu; pH trung binh gitra cac nghiém thic dao
dong tir 7,2-8,3. Ham lugng oxy hoa tan giita budi
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sang (4,42-6,73 mg/L) chénh léch khong nhiéu so
vai buoi chiéu (5,58-10,92 mg/L).

Ty I8 C:N c¢6 khuynh huéng giam dan khi do
min tang, két qua ¢ Hinh 1 ciing cho thiy & NT 35
va 60 ppt, ty 1& C:N giam manh trong 3 ngay dau
trong khi & cac NT c¢6 @6 man cao hon (80 va 100
ppt) thi ty 1& C:N twong d6i 6n dinh va dao dong tir
5-9.
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Hinh 1: Bién dgng ham lweng C:N giira cac NT trong ao bon phan

Ham lwong TN trung binh & cac nghiém
thuc trong thi ngiém dao dong tr 3,8-11,8 mg/L
(Hinh 2). Ham lugng TN khdng c6 sy bién dong
I6n va twong d6i 6n dinh & cac nghiém thuc qua
cac dot thu mau, tuy nhién c6 su chénh léch giira

cac NT va c6 xu huong tang khi do man ting. Cuy
thé ham luong TN thap nhit & NT 35 ppt (3,8-4,2
mg/L) ting dan theo d6 man va dat cao nhat & NT
100 ppt (8,7-11,8 mg/L).
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Hinh 2: Bién dgng ham lweng TN giira cac NT trong ao bon phan

Téng carbon (TOC = Total Organic Carbon):

Ham lugng TOC c¢6 khuynh hugng giam tir ngay 0
den ngay 6 cua thi nghi¢m sau d6 c6 khuynh huéng
ting dan va tuwong d6i on dinh cho dén cuoi thi

nghiém (Hinh 3). Ham lugng TOC ¢ cac NT dao
dong trong khoang 20,21-74,89 mg/L, thap nhat la
NT 35 ppt va cao nhat la 100 ppt.
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Hinh 3: Bién dgng ham lweng TOC giira cac NT trong ao bon phan

Dbanh gia cong nghé biofloc trong ao bén phéan
thong qua céac thong sé TSS, VSS, téng vi khuin
va thé tich biofloc cho thay:

Tong chat ran lo limg (Total Suspended Solids-
TSS): Ham lugng TSS trong cac NT dao dong
trong khoang 20-672 mg/L. Nhin chung, TSS co
khuynh huéng giam dan sau 9 ngay thi nghiém sau

do6 tang tro lai va twong déi 6n dinh vé cudi thi
nghiém. Két qua thdng ké cho thdy cac NT gan
nhu khong khac biét co ¥ nghia thong ké ngoai
trir NT 100 ppt (ngay 0) va NT 60 ppt (Ngay 15 va
18) kh&c biét c6 vy nghia so vgi cac NT con lai
(Bang 2).

Bang 2: Bién dong ham lwong TSS va VSS giira cac NT trong ao bén phan (mg/L)

Ngay TSS
35ppt 60ppt 80ppt 100ppt
0 256,7+66,02 157,5+10,62 98,5+30,52 672+38,3°
3 60,0+0,02 20,045,72 207,5+38,9 % 321,+97,6°
6 55,0+7,1° 30,0+0,02 37,5435 47535
9 59,5+21,92 75,5+0,72 68,0+11,32 70,0+14,1°
12 100,0+28,32 370,0+70,7° 137,5+38,92 107,5+£3,5¢2
15 56,8+4,62 365,0+35,4° 205,0+7,12 51,0+1,42
18 162,5+3,5¢2 170,0+56,6 2 170,0+42,4° 108,5+4,92
21 80,0+28,32 135,0+7,1¢ 145,0+21,22 82,5+3,52

VSS
0 60,9+1,3° 55,0+0,0° 26,5+4,92 126,6+7,6¢
3 22,5+3,5® 8,0+0,02 57,5+10,6° 39,5+6,4®
6 10,5+0,72 10,0£0,02 7,0£0,72 12,5+3,52
9 11,8+5,32 14,0+2,82 12,0+£0,02 22,5+3,5¢
12 12,5352 103,0+4,2° 30,0+7,12 27,5352
15 11,5+1,42 110,0+14,1° 17,0+0,02 14,5+0,72
18 45,0+14,12 55,0+7,12 20,0+0,02 47,5£10,62
21 15,0+0,02 50,0+14,12 26,3+1,82 22,5+3,52

Céc gid trj trong cling mét hang c6 ky tu (a, b, ¢) khac nhau biéu th; s khac biéz ¢6 y nghia p<0,05

Ham lugng chat ran lo limg bay hoi (Volatile
Suspended Solids-VSS): Tuong tu nhu bién dong
ham luwong TSS, ham lugng VSS trung binh ¢ cac
nghiém thire giam dan vé cudi thi nghiém va dao
dong trong khoang 10-126,6 mg/L. O nghiém thirc
60 ppt, ham lwong VSS ting cao nhét & ngay 12 va
15 twong ung 103,0+4,2 mg/L va 110,0+14,1 mg/L
va khéc biét co y nghia thong ké so véi cac NT con
lai (Bang 2).
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Téng vi khuan: Két qua Hinh 4 cho thiy ¢ do
man cao hon (80, 100 ppt) vi khuan ting truong
cham trong 9 ngay dau thi nghiém, sau d6 ting dan
& giai doan cudi cua thi nghiém va gan nhu khong
khéac biét véi dd man thap hon (35, 60ppt). Dic
biét, ngay thir 15 cua thi nghiém thi s lugng tong
vi khuan déu ting cao & tit ca cac nghiém thuc
(3,8-4,1 log CFU/ml).
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Khi phén tich thanh phan vi khuan (Bang 3) ¢
cac nghiém thuc ciing cho thay ¢ 4 nhdm vi khuan
duoc phét hién la Vibrio, Baccillus, Nitrosomonas

va Nitrobacter, trong d6 nhom Bacillus ludn chiém
ty Ié cao & tat ca cac NT.

Bang 3: Bién ddng ti I¢ vi khuan/ téng sé vi khuan/téng sé vi khuan theo thai gian

Ngay 0 3 6 9 12 15 18 21
35 ppt
Vibrio 0 0 0 0 0.12 0.08 0.19 2.23
Bacillus 2.05 5.07 3.82 2.45 23.50 42.91 12.42 6.13
Nitrosomonas 0.00 0.00 0.00 2.45 1.27 2.08 1.55 5.01
Nitrobacter 0.00 0.00 0.00 0.00 0.12 0.85 3.11 6.68
Khac 97.95 94.93 96.18 95.09 75.00 54.09 82.72 79.95
60 ppt
Vibrio 0 0 0 0 0.00 0.11 1.45 1.77
Bacillus 1.86 1.67 3.11 0.41 3.56 7.12 4,50 11.98
Nitrosomonas 0.00 0.00 0.00 1.24 1.66 1.61 1.13 157
Nitrobacter 0.00 0.00 0.00 0.00 0.24 0.57 1.45 1.77
Khac 98.14 98.33 96.89 98.35 94.55 90.58 91.47 82.91
80 ppt
Vibrio 0 0 0 0 0.00 0.00 0.72 1.43
Bacillus 6.00 4,92 1.31 1.21 2.67 3.19 1.99 15.36
Nitrosomonas 0.00 0.00 0.00 1.21 1.15 1.22 1.27 1.25
Nitrobacter 0.00 0.00 0.00 0.00 0.38 0.38 1.09 1.25
Khac 94.00 95.08 98.69 97.58 95.80 95.22 94.93 62.84
100 ppt
Vibrio 0 0 0 0 0 0 0 0
Bacillus 0.00 0.00 0.00 0.00 1.78 0.77 13.35 21.24
Nitrosomonas 0.00 0.00 0.00 0.31 0.30 1.28 2.36 1.86
Nitrobacter 0.00 0.00 0.00 0.00 0.09 0.39 2.36 1.86
Khac 100.00 100.00 100.00 99.69 97.84 97.56 81.94 75.05

Keét qua ciing chi ra rang ti 1€ vi khuan Vibrio
& d6 man cao thap hon so véi do man thap, dién
hinh nhu NT 100 ppt khong phat hién nhom
Vibrio. Ngoai ra, Bang 3 ciing cho thay ti I& vi
khuan khac & d6 man >60 ppt chiém rat cao (63-
100%). Pay c6 thé 1a cac dong vi khuan ua man
(Halophilic bacteria) chua dugc dinh danh trong
mau nghién cuu.

Thé tich ciia biofloc (bong cin sinh hoc) ciia thi
nghiém duogc trinh bay ¢ Hinh 5.
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Theo @6, thé tich cua biofloc & cac NT 60, 80,
100 ppt xuat hién ngay tir dau va c6 khuynh huéng
tang dan va dat mirc cao tir ngay 9-15 sau d6 giam
dan vé cudi thi nghiém. Thé tich biofloc ti da la
0,4-0,5 ml/L va khong c6 khac biét 16n gilta cac
NT (p>0,05).

Kich thudc cua biofloc cling duge do thoi gian
thi nghiém va duoc trinh bay ¢ Bang 4.
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B 60 ppt

@80 ppt @100 ppt

0 3 6 12 15 18 21
Theoi gian thi nghiém (ngay)
Hinh 5: Bién déng thé tich biofloc giira cac NT trong ao bén phan
Bang 4: Bién dong kich thwéc hat biofloc (x % std, um) trong thoi gian thi nghiém
Nghiém thirc
Naa 35 ppt 60 ppt 80 ppt 100 ppt
gay Réng Dai Réng Dai Réng Dai Réng Dai
7 62,6430,2 93,6+30,4 59,8+259 76,7+27,4 51,6+28,8 81,4+46,6 39,7+114 74,5+30,5
14 71,0£20,4 105,3+30,9 57,5+22,3 102,6+36,4 61,5+30,5 97,9+51,4 37,1+26,1 61,3+36,8
21 52,3+18,7 98,2+55,7 55,3+194 80,6+41,6 32,5+19,6 66,3+28,3 33,8+158 49,7+222

Kich thudc hat biofloc trung binh & cac NT
bién dong trong khoang 32,5-71,0 um déi véi
chidu rong va 49,7-105,3 pum ddi véi chiéu dai.
Trong cing mot nghiém thuc, bién dong kich
thuéc hat biofloc twong ddi Ién (BLC 16n). Theo
thoi gian nuéi, kich thudc hat biofloc c6 xu hudng
ting vao ngay 14 (ngoai tru NT 100 ppt) sau do
giam dan vao ngay 21. Nhin chung, & do6 man cao
(80-100 ppt) kich thudc hat biofloc duong nhu nho

hon (32,5-61,5 um chiéu rong va 61,3-97,9 um
chicu dai) so voi do man thap (52,3-71,0 pm chieu
rong va 76,7-105,3 um chiéu dai).

Khi phan tich gia tri dinh dudng cua biofloc
trong thoi gian thi nghiém cho thiy ham luong
protein twong d6i thip dao dong tir 8,5-17,4%, ham
luong lipid 0,65-1,08%. Trong khi d6, ham luong
tro lai rat cao va dao dong tir 67,1-86,4%.

Bing 5: gia tri dinh dwdong cua biofloc (% khéi lwgng khé) trong thoi gian thi nghiém

Thoi gian thu miu

Nghiém

thire __ Naay 7 __Ngay 14 __Ngay 21
Protein Lipid Tro Protein Lipid Tro Protein Lipid Tro
35 ppt 12,2° 0,80° 69,9° 17,42 1,052 67,12 9,32 0,65 86,42
60 ppt 10,5% 0,898  76,2% 16,42 0,92° 70,42 12,4° 1,02¢ 74,82
80 ppt 9,82 0,77% 80,62 15,62 1,082 69,92 10,4  0,83® 81,0°
100 ppt 8,52 0,67° 82,22 15,92 0,94° 71,72 9,62 0,91* 78,9*

Nhin chung, gi4 tri dinh dudng cua biofloc &
cac nghiém thuc c6 sy chénh léch. Ham luong
protein & cac NT 80 va 100 ppt thip hon 35 va 60
ppt, tuy nhién ham lugng tro thi ngugc lai (cao
hon). Két qua ciing chi ra ring ham lugng protein &
cac NT déu dat cuc dai vao ngay 14, sau do6 giam &
ngay 21 (Bang 5).

4 THAO LUAN

Wilen et al. (2000) thay ring sy két dinh cua
floc xay ra & nhiét do thap (4°C) kém hon so véi
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nhiét do cao (18-20°C), c6 thé la do sy sut giam
hoat dong cua vi sinh vat trong bioflocs. Krishna
and Van Loosdrecht (1999) cho rang nhiét do nuéc
trung binh 20-25°C la tét nhat dé bioflocs 6n dinh
Vi & nhiét d6 cao hon (30-35°C) s& dan dén hién
tuong bun khé ling (SVI > 500 ml/g) do su san
Xuit qua muc cua dudng da phan tir ngoai bao.
Nhiét do 28-30°C duoc coi 1a khoang t6i wu cho sy
phat trién cua biofloc (Nguyén Thi Thu Hién,
2012). Nhiét do dugc theo ddi trong thi nghiém nay
dao dong trong pham vi 27-36,6°C. Két qua nay
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tuong dong véi két qua Tran Nguyén Hai Nam
(2012) khi theo d&i kha ndng phat trién cua Vi
khuan di dudng bang cach bd sung ngudn
carbohydrate tir bot khoai mi ciing cho thay pham
vi nhiét d6 trong khoang 24-36°C. Boyd (1998) cho
rang anh huong cua nhiét do rat phuc tap, nhiét do
khéng chi anh huong tryc tiép 1én qué trinh trao
dbi chat caa vi sinh vat ma con tac dong dén ham
lugng oxy hoa tan trong nudc.

Ham lugng oxy hoda tan khdng chi anh hudng
dén hoat dong trao d6i chat cua cac té bao trong hat
biofloc hiéu khi ma con tac dong dén cau tric
biofloc (Wilen and Balmer, 1999). Kich thugc va
d6 6n dinh cua cac hat biofloc ¢6 xu hudng dugc
cai thién khi ham luong oxy hoa tan ting (De
Schryver et al., 2008). M6t s6 nghién ctru trong cac
hé thong nudi véi cong nghé biofloc cho thay ham
lugng oxy hoa tan thich hop cho déi twong nudi va
su phét trién cua biofloc thuong >3 mg/L (Nyan
Taw, 2005; Tran Nguydn Hai Nam, 2011,
Widanarni et al., 2012, Emerenciano et al., 2012).
Do d6 ham lugng oxy hoa tan trong thi nghiém cuiru
phu hop véi cac nghién cau trén va khoéng anh
huéng dén qua trinh hinh thanh biofloc.

pH 12 mot trong nhirng yéu té moéi truong co su
lién quan I6n nhat t6i su tang trudong cua vi sinh
vat. Vi sinh vat chiém vu thé trong pham vi pH c6
loi cho dinh dudng, sinh san va ton tai Carvalho,
1978). Do d6, thay d6i pH c6 thé anh huong dén
tinh 6n dinh cua biofloc trong ao nudi (Mikkelsen
et al., 1996). Nguyén Thi Thu Hién (2011) cho
rang khi pH < 7,1 thi chi s FVI (Floc Volume
Index) cua biofloc <0,5 ml/L va hat floc trong cac
bé nudi co biéu hién bi pha v& céc lién két, hat floc
nho. Gia tri FVI 6n dinh va tét nhit khi pH >7,3.
Trong mot thi nghiém tuong tu gan day cua Tran
Nguyén Hai Nam (2012) ciing cho thdy pH dao
dong trong trong khoéng 7,1-8,4 tuong tu nhu két
qua trong thi nghlem nay (7,2-8,3). Madigen et al.
(2000) cho rang cac loai nam phat trién tét trong
diéu kién c6 tinh axit, trong khi d6 vi khuan phat
trién trong moéi trueong kiém, mat khac pham vi pH
thich hop cho su phéat trién caa hau hét cac loi tao
(1a thanh phan cua biofloc) 1a 7-9, téi uu 14 8,2-8,7
(Richmond, 1986). Nhin chung, c4c yéu té moi
truong c6 su chénh léch gita cac NT nhung van
nam trong khoang thich hop cho sy phat trién cua
biofloc.

Protein la thanh phan chu yéu tao nén té bao vi
khuan. Ty 16 C:N hau hét vi khuan 1a tir 4-5
(Ebeling and Timmons, 2006). Khi vi khuin duoc
cung cép co chét chira carbon khong cé hodc c6 rat
it nitrogen (nhu céc loai duong, bot, ri duong
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protein, bot khoai mi,...) ching phai liy nitrogen
tr moi truong nude de san sinh ra proteln can
thiét cho sy phat trién va nhan Ién cua té bao.
Nhiéu tac gia (Avnimelech 2007; Samocha et al.,
2007; De Schryver et al., 2008; Crab et al., 2007;
Hargreaves, 2013) cho rang ¢ ti 1& C:N thich hop,
vi khuan di dudng c6 dinh nito v6 co trong moi
truong dé chuyén hod thanh sinh khéi cua ching,
luong sinh khdi vi khuan nay & cac didu kién nhat
dinh s& gin két thanh phan khac dé tao thanh
biofloc. Jana et al. (2001) cho rang ti 1¢ C:N trong
khoang 5-55 gitp cho su phat trién ctia hé vi khuan
di dudng. Khi nghién ctru hé sinh thai nudc lg ven
bién, Lancelot and Billen (1985) da két luan viéc
hap thu nito vo co ctia vi khuan chi dién ra khi ti 1¢
C:N ciia vat chat hiru co >10. Va nhu vay viée gia
tang ti 16 C:N co thé lam ting 1én strc san xuit ctia
vi khuan trong ao nudi tom (Burford et al., 2003).
Tilé C:N ~ 8 — 10 vi khuén ty dudng chiém 64,4%
va 35,6% la vi khuan di dudng. Khi ti 16 C:N ~

— 14 gan nhu vi khuan di dudng chiém 100%
(Ebeling and Timmons, 2006). Ti 1€ C:N cao hon
15 dugc xem 1 hiéu qua dé kiém soat su tich tu
ctia cac hop chit nitrogen ciing nhu qué trinh tai
tao protein. Mot sb tac gia (vi du Tezuka, 1990;
Avnimelech, 1999; Mcintosh, 2000; Panjaitan,
2010, Widanarni et al., 2012) b&o céo rang ti 18
C:N tuong ung 1a 15:1 duwoc xem la hiéu qua dé
loai bo ni to tir nuwéc. Trong thi nghiém nay viéc bd
sung phan ga va bot khoai mi dé duy tri ti 1é
C:N>10, mac du vay két qua tir Hinh 1 cho thay ti
16 C:N ¢ c&c NT trong thoi gian thi nghiém chi
bién dong trong khoang 5,2-9<10.

Dé tao thanh sinh khdi thi ngoai viéc ddng hoé
nito, vi khuan di dudng con phai sir dung tryc tiép
nguon carbon tir moi truong. Ham luong TN (Hinh
2) va TOC (Hinh 3) trong thi nghiém nay (6 pham
vi d6 man nghién ctu) duy tri 6n dinh, c6 thé 1a do
su phét trién cua vi khuan da sir dung carbon va
nito trong moi trudng dé tao nén sinh khdi cua
ching nén ham lugng téng carbon va dam khéng
6 xu hudng tang cao, mac du nguon nguyeén ligu
van duoc bd sung thuong xuyén (1 1an/3 ngay).
Két qua cung chi ra rang ham lwong TN va TOC &
d6 man thip (35 ppt) thap hon & cac d6 min cao
(60, 80, 100 ppt). Trong Mot nghién cuu cua Crab
et al. (2009) st dung thirc an vién c¢6 ham luong
protein 1a 30% va 23% duoc bd sung va khong b
sung tinh bot bap dé dam bao ti 1& C:N 1a 20, két
qua cho thay TN ting nhu nhau ¢ tit ca cac NT
(dao dong tir 10-32 mgN/L). Pac biét & NT ¢6 b
sung tinh bt dé ti ¢ C:N tang 1én 20 thi toan bo
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nitrogen thém vao dwoc chuyén sang dang nitrogen
htru co lo lirng (nitrogen trong biofloc).

Theo Rittman and McCarty (2001) thi lugng
biofloc ¢ thé duoc udc tinh dya trén ham luong
TSS va VSS. Ham lugng VSS dugc s dung nhu
thude do sinh khdi cua vi khuan (Rittmann and
McCarty, 2001; Ebeling et al., 2006). Két qua
thong ké ¢ Bang 2 cho thdy ham lugng TSS va
VSS trong thi nghiém khong c6 su khac biét 16n
giita cac NT, & d6 man 80 va 100 ppt cho thiy
khong c6 khac biét thong ké (p>0,05) véi 35 va 60

ppt, didu nay chi ra ring d6 min trong pham vi
nghién ctru khéng anh huong dén thong s6 TSS va
VSS. Bén canh d6, Kuhn et al. (2008) cho rang b
sung nguodn carbon di lam gia ting toc do hinh
thanh cua biofloc (vi khuan di dudng la thanh phan
vi sinh chinh trong biofloc). Su phat trién cua vi
khuan di dudng ciing c6 thé dugc danh gia thong
qua biofloc. Twong ty nhu TSS va VSS, tong vi
khuan (Hinh 4) va thé tich biofloc (Hinh 5) ciing
cho thay khong c6 khac biét 16n giita cac NT va
thap hon cac nghién cfru cua Nguyén Thi Thu Hién
(2011) va Tran Nguyén Hai Nam (2012). Nguyén
nhan c6 thé do thoi gian thi nghiém qua ngin (21
ngay) trong khi cac nghién ctu khac l1a trén 30
ngay, ti 1¢ C:N trong thi nghiém chi dao dong trong
khoang 5-9<10, 1am cham qué trinh phat trién cta
vi khuan di dudng ciing nhu sy hinh thanh biofloc.
Ngoai ra ciing c6 thé do ngudn cip dau vao (ngudn
nué6ce, phan bon, bot khoai mi,...) khac nhau (c6 bd
sung N va C), thoi gian bon nguyén liéu va thu
méu khic nhau hodc do anh hudng thoi tiét ciing
¢6 thé dan dén su khéc biét nay.

Két qua trong thi nghiém (TSS, VSS, téng vi
khuan, thé tich biofloc) gan nhu khong khac biét
giita ciac NT (p>0,05). Thanh phan chinh cua
biofloc 1a vi khuan va tao. Trong thi nghiém, ngoai
cac chung vi khuin di dugc xac dinh nhu Vibrio,
Bacillus, Nitrosomonas va Nitrobacter thi con céc
ching vi khuan khac (Bang 3) chiém ti 1¢ rit cao
trong cac nghiém thic. Co thé day 1a nhing vi
khuan wa min. Deng et al. (2013), nghién ctru
thanh phén vi khuén ua man (Hallophilic bacteria)
trén rugng mudi Trung Quéc cho thay phan 16n vi
khuan hoat dong ¢ nong d6 mudi tur 0-250 ppt,
ndéng d6 mudi téi wu 1a 50 ppt. Pham vi d6 min
trong thi nghiém ciing nam trong khoang hoat dong
ctia vi khuan. Mat khac, mot sé nghién ciu cho
thdy d¢ man khong c6 anh huong tryc tiép dén su
tang truong cua vi khuan, do man tang 1én hoic ha
xudng s& chon loc cac loai ¢ chirc nang sinh ly
méi ¢6 kha ning chiu dyng cac nong d6 mudi nhat
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dinh (Del Giorgio and Cole, 1998;. Nielsen et al.,
2003).

De Schryver et al. (2008) cho rang vi khuan ¢
kich thuéc rat nho (khoang 1 pm). Tuy nhién, &
mat d6 cao, vi khuan c6 khuynh huéng két dinh véi
nhau va tao thanh hat biofloc c6 duong kinh
khoang 0,1 mm dén vai mm. Kich thudc cua hat
biofloc & trang thai on dinh trong cac hé thong
biofloc 1& mét chi ti€u quan trong vi trong nudi
trong thity san, kich thudc cua hat thirc n ciing 1a
mdt trong nhing tiéu chi thé hién chat luong thirc
an (De Schryver et al., 2008). Do viy, qui trinh van
hanh cong nghé biofloc c6 thé duoc diéu chinh dé
can dbi kich thude cua hat biofloc theo yéu ciu cua
d6i tugng nudi ¢ ting giai doan sinh trudng khac
nhau. Néu cuong do khudy dao va luu téc dong
chay cao, kich thudc trung binh cta hat biofloc s€
giam do chung bi v ra (De Schryver et al., 2008).
Biggs and Lant (2000) cho biét khi sir dung bun
hoat tinh dé xtr 1y nudc, voi bién thién luu tdc
trung binh (G) 1a 19,4/s (=0,5 W/m®) thi kich thuéc
trung binh cua té bao 1a 130 pum. Kich thudc té bao
giam xudng chi con khoang 20 pm khi bién thién
luu toc tang 1én dén 346/s (=125 W/m®). Trong thi
nghiém nay, bura truc 2 lan/ngay la phuong phap
dugc st dung nham khudy dao dong nudc dé tac
dong lam v& hat biofloc va lam chdng c6 kich
thudc nho hon dé phut hop cho d6i tugng nudi. Mit
khac, két qua trong thi nghiém cho thiy & do main
cao 80 va 100 ppt kich thudc hat biofloc nho hon
d6 man thap (35 va 60 ppt) (Bang 4 va Hinh 6). De
Schryver et al. (2008) cho rang c6 nhiéu co ché két
hop anh huéng dén sy hinh thanh, hinh dang va su
bén viing cua biofloc. Nhiéu sinh vat c6 kha ning
tao cac hop chat cao phan tir ngoai bao (tir cac
polysaccharide, protein, hop chét mun...). Cac hop
chat nay duoc xem nhu chat keo gan két té bao va
céac phan tir khac lai vai nhau. Ngoai ra con mot co
ché két dinh khac 1a sy can bang gitra luc hit &
khoang cach ngén (twong tac phéan ti, ludng cuc,
lien két hydrogen) va luc déy tinh dién. Hién nay
van rat it tai liu nghién ctru vé kha niang két dinh
hat biofloc & dd man khac nhau mic du hau hét
sinh vat mang dién tich &m va tao ra lyc ddy tinh
dién, khi d6 man cao (luc ion cao) hoac ion da hoa
tri chiém wu thé, viéc bd sung Ca2* hoic AR tao
nén su két dinh bén viing (De Schryver et al.,
2008). Do d6 c6 thé khi & @6 man cao thi su két
dinh kém bén, d& bi ph4 v& nén kich thugc hat
biofloc ¢ d6 man cao nho hon. Ngoai ra, ¢ d6
man cao vi khuan phét trién cham hon ¢ d6 man
thip (cung thoi diém) dan dén kich thudc ciing
khéc nhau.
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Két qua phan tich dinh dudng cua biofloc cho
théy khong c6 sy khac biét 16n & cac d6 mén khac
nhau. Ham lugng protein trong hat biofloc & cac
NT rat thap (8,5-17,4% khdi luong kho), trong khi
cac nghién cu trude day (Mclntosh et al., 2000;
Tacon et al., 2002; Soares, 2004; Wasielesky et al.,
2006; Ju et al., 2008, Kuhn et al., 2009; Maica et
al., 2011; Emerenciano et al., 2012) thi ham lugng
protein kha cao (12-49% khdi luong khé). Nguoc
lai, ham lugng tro trong thi nghiém lai rit cao
chiém 67,1-86,4% so vdi cac két qua khac 1a 13-
46%. Mclntosh (2000) va Tacon (2002) déu xac
dinh ham lugng tro cua hat biofloc ¢ mic cao
nhung trung binh ciing chi tr 26,0 va 30,2%.
Thanh phan dinh dudng cua biofloc khac biét tuy
thuoc vao diéu kién moi truong, ngudn carbon sir
dung, ham lugng TSS, d0 man, mat d nudi, cuong
d6 chiéu sang, quan xi thuc vat phu du va vi
khuan...(Kuhn and Lawrence, 2012). De Schryver
et al. (2008) ciing cho rang thanh phan dinh dudng
ctia biofloc co sy khac biét dang ké khi ngudn
carbon b sung khac nhau. Viéc bd sung cic ngudn
carbon khac nhau (nhu glucose, tinh bot, glycerol
hoic acetate) di tao ra nhimng khac biét dang ké vé
ham lugng cta cac nhém acid béo (Crab et al.,
2010). Ngoai ra, trong biofloc con ¢6 tio, nim va
mot lugng déng ké céc sinh vat sir dung chiing lam
thae an nhu dong vat nguyén sinh hodc dong vat
phti du. Sy hién dién cua nhirng tac nhan nay co thé
anh huong dén ti 1¢ phan trim ctia ham lugng dinh
dudng trong biofloc. Nhin chung, anh hudng cua
d6 man 1én sy hinh thanh va phat trién cua biofloc
trong thi nghiém nay van chua rd rang. Mic du
Timmons et al. (2002) lwu ¥ rang pH, do kiém,
nhiét d6, oxy, amoniac, va d6 man ciing anh huéng

Hinh 6: Hinh dang va kich thwéc caa biofloc & dd man 100 ppt (a)) va 60 ppt (b)) & ngay 21
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dén sy phat trién cta vi khuan dj dudng, tuy nhién
cac té}i licu nghién cau c6 lién quan rat han ché dé
6 thé so sanh cu thé trong thi nghiém nay.

5 KET LUAN VA PE XUAT

5.1 Két Luan

- Tilé C:N g‘iém nhanh & d6 man 35 va 60
ppt trong 3 ngay dau, cac do man cao hon thi ti 1€
C:N 6n dinh trong mirc tir 5-9; sau 2 tuan ti 1¢ C:N
giam khi d6 man tang 1én.

— Céc thong sb danh gid cht lwong biofloc
TSS, VSS, tong vi khuan va the tich biofloc cho
thay: ham lugng TSS va VSS tang dan theo thoi
gian nudi. Tuong ty, tong vi khuan ciing tang dan
va dat cao nhat vao ngay 15. Theé tich biofloc giam
dan theo d6 man.

— Vi khuan vibrio chiém ti l¢ rat thip va &
d6 man cao (100 ppt) khdng phat hién nhom vi
khuan nay.

— Tilévi khuép khéc chua dugc dinh danh ¢
dd man > 60 ppt chiém rat cao.

— Kich thudc hat biofloc & cac d0 min 35 va
60 ppt 16n hon & 6 man 80 va 100 ppt.

— Ham luong protein twong déi thap (6 do
man cao ham luong protein thap hon). Trong khi
d6, ham lugng tro lai rat cao.

5.2 Pé xuat

— Kéo dai thoi gian thi nghiém va gia tang ti
1é C:N @é vi khuan di dudng phét trién tot hon.

— C6 thé ing dung cong nghé biofloc cho dbi
tuong nudi Artemia & d6 man thich hop dua vao
kich thuac hat floc (80-100 ppt).
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