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Tom tit

Nghién ciru da phan 1ap vi khuan tia Rhodobacter sp. tir nuéc thai giét md heo Nam Phong. Biéu kién
nudi cdy téi uru ciia ching vi khuin nay dugc phan tich va tinh toan bang phuong phap bé mat dap ung.
Két qua thi nghiém da chi ra duoc 3 yéu té anh huong nhat dén khéi lugng sinh khéi (g/1) 1a (NH4)2SO4
(g/1), MgCl_ (g/l) va NazS (g/1). Gié tri téi wu theo mé hinh cho sinh khdi cuc dai cua Rhodobacter sp. la
16.49 g/l tuong wng véi: (NH4)2S04, MgCl, va Na,S 13 1,00 g/l, 0,3 g/l va 0,6 g/l. Két qua nay kha phi
hop véi két qua kiém nghiém thuc té véi sinh khdi thu duoc 1a 16,59 g/l.

Tir khéa: Nuoc thai giét mé gia siic, phirong phdp bé mat ddap g, Rhodobacter sp.
Abstract

The present study investigated the optimization of three parameters ((NH4)2SO04, MgClz and NazS) on
the growth of Rhodobacter sp. isolated from Nam Phong poultry slaughterhouse wastewater by using
response surface methodology. Results indicated that maximum biomass reached 16.4932 g/L when
concentration of (NH4)2SO4, MgCl, and NazS were 1,00 g/L, 0,3 g/L and NazS 0,6 g/L, respectively. The
biomass of comparing experiments at optimazion conditions was reached 16.59 g/L.

Keywords: Slaughterhouse wastewater, response surface methodology, Rhodobacter sp.

1. Pit van dé Mic dau sy hién dién cua vi khuan

Vi khuan quang hop tia dong vai trd  quang hop tia cing véi vi khuan di dudng
guan trong trong viéc san xuat cong nghiép  da duoc tim thiy trong nhiéu méi truong
nhu chat déo, tiy ra, dét may va dugc  nudc khac nhau nhu nudc thai cong nghiép
pham hay céng nghé moéi truong. Cac san  [2; 3], nudc thai nudi trong thuy san [4],
pham sir dung quang hop tia khdng chi bén  nuéc thai cao su [5], nudc thai sinh hoat
Viing vé kinh t& ma con than thién voi mdi [6].v.v. Viéc nghién ciu phan Iap né trong
truong [1]. nudéc thai giét mé gia suc, loai nudc thai 6
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nhiém phé bién ¢ nuée ta hién nay lai it
duoc nghién ctu. Dac biét viéc tdi wu hoa
qua trinh nudi cdy sinh truong vi khuan
thanh ché pham & Viét Nam hau nhu rét it.
M®i truong duoc nhidu tac gia nudc ngoai
[7; 8] s dung trong qué trinh nudi ciy
chung vi sinh thuong la Sodium acetate
(CH3sCOONa) ¢6 nhiéu vu diém nhu don
gian lai hiéu qua cao. Tuy vay, véi nhiéu
yéu té thém vao viéc téi wu hoéa qua trinh
nudi cay bang phuong phap khao sat ting
yéu té (One variable at time) 1a khd kha thi
[9]. Gan day viéc tdi wu héa qua trinh nudi
cay vi sinh vat tao cac ché pham vi sinh sir
dung phuong phap thiét ké thi nghiém rat
dugc quan tam. Trong dd, quy hoach thyc
nghiém 1a phuong phap nghién ctu thuc
nghiém hién dai, co tinh chinh xac cao cé
thé ap dung cac diéu kién tién hanh t6i uu
hoa cac qua trinh phuc tap [9; 10].

Nghién ctu nay thuc hién 03 nhiém
vu: (i) phan lap chang vi khuan huynh
quang tia Rhodobacter sp. tir nudc thai giét
mé gia stic thanh phd H6 Chi Minh, (ii) toi
vu hoéa qua trinh nudi cdy bang phuong
phap thiét ké thi nghiém véi 03 yéu t6
(NH4)2S04, MgCl2 va NazS, (iii) 1am ra ché
pham vi sinh tir chiing vi khuan nudi cay.

2. Vit li¢u va phwong phap

2.1. Nwoc thdi

Chuang vi khuan Rhodobacter sp. dugc

phan Iap tir mau nudc thai giét mo gia slic
Nam Phong, Quan Binh Thanh, TP. HCM
duoc 14y trong khoang thoi gian 10/2016
dén 04/2017.

2.2. Thuc nghigm

2.1.1. Phuong phdp phdn Idp Va gii giong

Cac chang vi khuan Rhodobacter sp.
duoc phan lap trén méi truong dac trung
R8AH [11] va giéng Rhodobacter sp. trén
duoc giir trén moi trudng SA, ¢ diéu kién
khong suc khi dudi anh sang tu nhién tai
nhiét d6 khoang 28-30°C va pH 6.5-7.5 dé
nhan giéng [7; 8].

2.1.2. Phuong phap quan sat hinh thai
Va thir cac phan ving sinh hoa

Gidng Rhodobacter sp. dwgc nhuom
MAau VA quan sat hinh thai té bao vi khuan
bang kinh hién vi quang hoc (JEOL
1200EX, Akishima, Nhat ban) [12]. Céc
chi tiéu sinh hoa dugc thuc hién bing KIT
IDS 14 GNR cung cip boi cong ty Nam
Khoa.

2.1.3. Thi nghiém sang loc

Thi nghiém sang loc moi truong nudi
cay thu sinh khéi Rhodobacter sp. duoc
thuc hién theo ma tran Plackett — Burman
[13] véi 10 yéu t6 khao sat la chiét nam
men, (NH4)2S04, MgSO4, NaCl, KHzPOsu,
Na>S203, CaCly, MgClz, NH4Cl, NaS tai
02 muc: thap (-1) va cao (+1) dugc chi tiét
trong bang 1.

Bang 1. Cac yéu t6 va mirc khio sat trong ma tran Plackett — Burman

. Gia tri cac yéu td
Ky hi¢u Tén yéu to
Mike (-) Miic (+)
X1 Chiét nAm men (g/1) 0,10 0,40
X2 (NH4)2S04 (g/l) 0,00 1,00
X3 MgSOa (g/1) 0,00 0,30
X4 NaCl (g/l) 0,20 0,40
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. Gia tri cac yéu td
Ky hi¢u Tén yéu to
Mikc (-) Mic (+)
Xs KH2PO4 (g/l) 0,50 0,60
Xe Na2S203 (g/l) 0,10 0,05
X7 CaCl: (g/l) 0,00 0,05
Xs MgCl2 (g/l) 0,00 0,50
Xo NH4CI (g/l) 0,00 1,00
X10 Na2S (g/l) 0,00 0,60

Gia trj bién, két qua thiét ké v6i ma  nidm men, (NH4)2S04, MgSO4, NaCl,
tran ké hoach thyc nghiém duoc trinh KH2PO4, Na2S203, CaCl,, MgClz, NH4CI
bay & bang 2. Bang 2 gém 12 nghiém  va NaS dé nhan dugc két qua thuc
thic tuong ung 12 gia tri khiac nhau  nghiém va mé hinh twong tng véi 10 yéu
cia 10 yéu té anh huong: dich chiét b trén [8].

Bang 2. Thiét ké ma tran Plackett-Burman

thl:‘é‘im Cic bién Sinh khéi wét (g/1)
X1 |[X2| X3 [ Xa| Xs | Xe | X7 | X8 | Xo | X10 | Thwe nghiém | M6 hinh
1 111 (1|1 |1]1]1]-1]|+ 3,04 3,34
2 11111 ]1|1]1|1|2 3,5 3,44
3 11|+ |11 ]1|1]1|1]|2 6,64 7,26
4 1|11 (1|1 ]1|1]1|+]|2 3,44 3,56
5 111 (1|1 |1]1]1]+|+x 6,48 6,44
6 111 (1|1 |1]1]1]+|+ 3,92 3,94
7 1|11 (1|1 |1]1]1]-1]|+x 6,64 6,6
8 111 (1|1 ]1|1]1|+]|2 4,24 4,12
9 111 (1|1 |21]1]1]|+|+x 3,44 3,75
10 111 (1|1 |1]1]1]-1]|+x 7,52 6,97
11 111 (1|1 ]1|1]1|+]|2 3,76 3,48
12 11111 ]1|1]1|1|4 4,48 4,2
2.1.4. Thi nghiém t6i wu héa lya chon dua vao thiét ké t6i wu va duoc

Sau khi sang loc 03 yéu t6 anh huéng  chi tiét trong bang 3 [9; 10].
nhét 1a: (NH4)2S0s, MgCl, va NazS duoc
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Biang 3. Ham lwgng ba yéu té trong RSM — CCD

Yéu t6 Tén Pham vi nghién céu Mikc
-a -1 0 +1 +a
X1 | (NHa)2S0x (g/l) 0,5-1,0 033 | 05 |075] 10 | 1,17
X2 | MgCl (g/l) 0,08-0,3 0,005 | 0,08 | 0,19 | 03 | 0,37
Xa NazS (g/l) 0,2-0,6 0,06 | 02 | 04 | 06 | 0,74

2.1.5. M6 hinh thi nghi¢m pilot

Mb hinh nuéi ciy bang chat liéu mica
6ng hinh tru trong sudt c6 chidu dai 70 cm,
duong kinh 15 cm va thé tich 1a 10 lit. Bit
kin 2 dau, ldp 2 voi dung lam voi xa va voi
tiép moi trudng va gidng (Hinh 1).

Hinh 1. M6 hinh thi nghiém

2.1.6. Phwong phdp sdy phun tao ché
pham sinh hoc

Ly tdm mdi lan 5 lit huyén phu vi
khudn xudng con 500 ml. Tron 500 ml voi
10% gi4 thé maltodex 1am chét trg sdy va
sdy trén may sdy phun Mini-Labplant SD-
06AG.

2.3. Phwong phdp xir Iy so ligu

S6 lidu dugc xur 1y va phan tich bang
phan mém Microsoft Excel 2010 va thiét
ké thi nghiém bing phin mém Design
Expert 7.0.0 cua Stat-Ease Inc USA.

3. Két qua va thio luin

3.1. Két qud phan lap va gi# giong
Rhodobacter sp.

Két qua di phéan 1ap thanh cong chung
vi khuan Rhodobacter sp. bang méi truong
dac hiéu R8AH. Moi truong SA nay kha
phtt hop cho vi khuan phat trién, sinh khéi vi
khuédn phat trién rat tot chi sang ngay tha 2
13 méi truong chuyén dan sang mau hong
nhat va d6 dam dan trong cac ngay tiép theo.

Hinh 2. Khudn lac ciia Rhodobacter sp va tang sinh trén méi truong SA

3.2 Két qud thie phdan ikng sinh héa

Két qua cho thay vi khuan phan tng
duong voi Glucose va Citrate nhu vy vi
khuén c6 kha ning 1én men dudng Glucose
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va str dung Citrate nhu 1 ngudn cacbon duy
nhat. Sau thoi gian 7 ngay nudi cdy trén
mdi trudng SA trong didu kién ky khi
chiéu sang, quan sat thiy khuén lac c¢6 hinh
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dang tron, d=1,3-1,8 mm. Té bao ¢6 hinh
truc ngin, c¢6 kha ning di dong. Két qua
cua Rhodobacter sp. phu hop vdi cac
nghién ctru trude day [7; 8].

3.3 Két qua thiét ké ma trin Plackett
— Burman

Thi nghiém sang loc cho két qua theo
bang sau:

Bang 4. Cac yéu t6 trong ma tran Plackett — Burman va mirc d9 anh huéng

Murc Muc anh hwéng
Ki hiéu Tén yéu té Thap (-1) [Cao (+1) |Anh hwéng | Prob>F
X1 Chiét nAm men (g/1) 0,10 0,40 -0,26° -
X2 (NH4)2S04 (g/l) 0,00 1,00 -1,122 0,0085
X3 MgSOQs4 (g/l) 0,00 0,30 0,932 0,0176
Xa NaCl (g/l) 0,20 0,40 -0,077° -
Xs KH2PO4 (g/1) 0,50 0,60 -0,562 0,0888
Xs Na,S203 (g/l) 0,10 0,50 -0,24b -
X7 CaCl. (g/l) 0,00 0,05 -0,32" -
Xs MgCl. (g/) 0,00 0,50 2,142 0,0005
X NH.CI (g/l) 0,00 1,00 -1,092 0,0095
X10 NazS (g/l) 0,00 0,60 0,832 0,0266

2 Cé6 y nghia ¢ do tin cay a= 0,1

Két qua phan tich mac anh huong cua
10 yéu t6 (bang 4) chi ra rang ba yéu t6 c6
gia tri anh huong 16n nhét téi khdi luong
sinh khéi véi @6 tin cay (a=0,1) la:
(NH4)2S04 (-1,12), MgCl2 (2,14) va NazS
(0,83).

Mg?* 12 yéu t6 anh huong Ion nhat dén
khéi lIuwong sinh khéi cua Rhodobacter sp.,
yéu té anh hudng dwong nén ham luong
Mg?* ting s& giup ting sinh khéi. Mg
gitp cai thién sinh khdi va carotenoid ciia
Rhodobacter trong xur ly nudc thai [14].
Nhan t6 anh huong tiép theo 1a NH4*. Diéu
nay co thé giai thich bai Rhodobacter sp.
st dung ngudn nitrogen vé co cua NHg*
cho qua trinh sinh truong [15]. NH4* 13 yéu
t6 anh huong am dén luong sinh khéi ¢6 ¥
nghia luong NHs* ¢6 ndng do cao s& tic
ché qua trinh sinh trudong cua Rhodobacter
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b Khong c6 y nghia & do tin cdy a=0,1 R?=0,9614

sp. Ham lugng NH4" trong nude thai gidi
han tr 50-841 mg/l, trung binh 1a 427 mg/I1.
O day ham luong amoni trong khao sat 1a
1000 mg/I nhiéu hon 2 lan ham lugng
trung binh amoni trong nudce thai nén cod
thé vuot quad su hap thu cua nhung
Rhodobacter sp.. Yéu té tiép theo anh
hudng dén sy phét trién cua vi khuan 1a S2,
khi ham lugng S* ting s& giup ting sinh
khéi. Theo Bergey [16] thi HzS 1a ngudn
cho dién tr cho qué trinh quang hgp cuia vi
khudn nay dé tao ra cac san pham oxy hoa
1a S° va SO4%. Piéu nay ciing dugc thé
hién & nguén Mg?*(S04> va CI') ngudn CI°
anh huong hon so véi SO4% do da tich lily
tir trong moi trudng tir SZ. Tuy nhién chua
c6 nghién ctru nao noi vé van dé anh huong
cia S% 1én qua trinh sinh trudong cua
Rhodobacter sp.
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T thi nghiém sang loc, loai bo cac yéu
t6 khdng anh huong lon thi phuong trinh hoi
quy cua thi nghiém Plackett - Burman la:

Y=4,76 — 0,56X> + 0,46X3 — 0,28X5 +
1,07Xs — 0,55Xg + 0,42X10

Trong d6: X2, X3, Xs, Xg, Xo, X10 12
cac yéu t6 c6 anh huong dén sinh khéi cua

chung Rhodobacter sp. X1, Xa, Xs, X7 la cac
yéu td khdng anh huong dén kha ning sinh
sinh khéi caa Rhodobacter sp.

Cac yéu t6 Mg**(chon MgCly), NH4*
(chon (NH4);S04)) va S% (chon NayS)
dugc chon cho thiét ké thi nghiém theo
RSM - CCD.

3.4. Két qud quy hoach thwe nghiém RSM — CCD
Bang 5. Két qua thwe nghiém RSM — CCD

Thi nghiém Moi trudng co ban Sinh khdi wét (g/l)
X1 X X3 Thyc nghiém M6 hinh
1 -1 -1 -1 3,58 4,05
2 +1 -1 -1 10,85 10,24
3 -1 +1 -1 7,30 6,69
4 +1 +1 -1 11,84 12,88
5 -1 -1 +1 8,00 7,28
6 +1 -1 +1 11,41 11,87
7 -1 +1 +1 11,44 11,90
8 +1 +1 +1 16,63 16,49
9 —0 0 0 6,12 6,41
10 +a 0 15,89 15,48
11 0 —a 6,25 6,52
12 0 +a 13,03 12,63
13 0 0 —a 7,70 7,57
14 0 0 +a 13,33 13,33
15 0 0 0 12,92 12,74
16 0 0 0 12,37 12,74
17 0 0 0 12,94 12,74
18 0 0 0 12,29 12,74
19 0 0 0 12,78 12,74
20 0 0 0 13,13 12,74

Qua céc thi nghiém trong ma tran quy
hoach thuc nghiém RSM — CCD, lugng
sinh khdi (g/l) Rhodobacter sp. duoc Xac
dinh dao dong tur 3,58 — 16,63 (g/l) (bang
5). Trong do6, két qua sinh khdi chang
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Rhodobacter sp. cia NT8 > NT10 > NT14
> NT20 > NT12 > NT17 > NT15 > NT19
> NT16 > NT18 > NT4 > NT7 > NT6 >
NT2 > NT5>NT13 > NT3 > NT11 > NT9
> NT1.
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Bang 6. Két qua phén tich phwong sai (ANOVA) cho mé hinh Quadratic

Yéu td Téng binh phwong | Bac tw do | Trung binh binh phwong| F-value g:(l)ih:li
M6 hinh 1942,57 8 242,82 73,122 | <0,0001
X1-(NH4)2S04 893,58 1 893,58 269,07 | < 0,0001
Xa- MgCl, 404,67 1 404,67 121,85%| <0,0001
X3- NazS 360,18 1 360,18 108,46° | < 0,0001
X1Xz 1,00 1 1,00 0,28° | 0,6071
X1Xs 11,54 1 11,54 3,48% | 0,0891
X2Xs 17,67 1 17,67 5,32* | 0,0415
X4 52,54 1 52,54 15,822 | 0,0022
X2 162,59 1 162,59 48,96° | < 0,0001
X3 85,28 1 85,28 25,68° | 0,0004

8 C6 y nghia ¢ d6 tin cay o= 0,1 b Khong cé y nghia & do tin cay a=0,1 R?=0,9815

Phuong trinh hdi quy dugc dung nhu
l& mot md hinh dé tién doan luong sinh
khéi. Sinh khéi cua chung Rhodobacter sp.
c6 thé tién doan tir phuong trinh sau:

Y (g/l) = 12,74 + 2,7X1 + 1,81 X, +
1,71X3 — 0,4X1X3 + 0,5X2X3 — 0,64X4? - S e
1,12X5% — 0,81X3° C:Na2S = R % pmgcR

bomass

Trong d6 Y 1a sinh khéi (g/l); X, X, Hinh 4. Bé mdt dap iing sinh khéi theo
X3 lan luot la cac ty 1€ (NH4)2SO4 (g/l), ham luwong MgClz va NazS

MgCl: (g/l), NazS (g/l).
Tuong tac cta 03 thong sb ciing duoc
thé hién rd trong hinh 4 va 5.

Chon giai phép thir 4 véi mo hinh tién
doan cac yéu t6: (NH4)2804 1,00 (g/l),
MgCl2 0,3 (g/l) va Na2S 0,6 (g/l) cho sinh
khéi la 16.4932 (g/l).

Tién hanh thir nghiém moi hinh t6i wu
(NH4)2S04 1,00 (g/l), MgCl. 0,3 (g/l) va
NazS 0,6 (g/1), cac yéu td con lai duoc cai
‘ dat & muc trung tam 13p lai 3 1an & quy mo
— 100ml/binh.

biomass

. Py Két qua thir nghiém duoc xir 1y thong

s e RINHAZSOE s @8 so sanh voi két qua suy doan clia mo

Hinh 3. Bé mdt dép vmg sinh khdi theo ham ~ hinh dua ra bang phan phoi student su
lwong (NH3)2S04 va NazS dung trac nghiém t-test. Qua d6 nhan thay t
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thdng ké (t-Stat) tinh duoc 13 2.220744304
nho hon so véi t téi han tra bang (t Critical
two-tail) 1a 4.30265273. Nhu vay, két qua
thu duoc sau khi thir nghiém cho sinh khéi
1a 16,59 g/l phu hop véi tién dodn mo hinh
(16,4932 g/1) v6i mirc ¥ nghia 1a 95%. Két
qua nay cho thiy trong moéi trudng nudi
cdy dang tién hanh nghién ctu thuc té,
luong sinh khéi tao ra dat hiéu qua rat ot
va dat ning suit cao pht hop v6i mé hinh
1y thuyét.

3.5 Két qua thir nghi¢m trén mé hinh
pilot va tao ché pham

Tién hanh thir nghiém mé hinh t6i wu
trén quy mod pilot véi thé tich 1a 10 lit,
[(NH4)2S04 1,00 (g/l), MgCl2 0,3 (g/l) va
NazS 0,6 (g/1), cac yéu t6 con lai dugc cai
dit & mirc trung tdm]. Sau 7 ngay nudi cay,
rit ra 100 ml huyén phu vi khuan dem ly
tam va thu dugc két qua sinh khdi t& bao
dat 16,79 g/l moi truong nudi cdy. Sau khi
say thu dugc 1a 20 g ché pham, tién hanh
x4c dinh mat do té bao cua ché phém bé'mg
phuong phap dém khuan lac thu nhan két
qua 1a: 4,82.108 CFU/g. Theo cac tai liéu
nghién ctru thi v6i s lwong vi khuan trong
1 g ché pham nay thi ¢6 thé ung dung do
mat do trén 107 [1].

A7,

Hinh 5. Ché phdm sinh khoi Rhodobacter sp.
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4. Két luan

Nghién ctru di phéan 1ap va nhan giéng
thanh céng chung vi khuan Rhodobacter sp.
tir nuée thai giét mé gia sdc tai Tp. HCM.
V6i thiét ké thi nghiém theo dap ung bé
mat, quéa trinh nhan gidng xac dinh giai
phap cho sinh khéi cuc dai 1a 16.4932 (g/I)
tai néng do (NH4)2S04 1,00 (g/l), MgCl;
0,3 (g/l) va NauS 0,6 (g/l). Thi nghiém kiém
chiang tai diém ndng do t6i wu thu duoc
sinh khdi 12 16,59 /1 tai md hinh phong thi
nghiém (500 ml) va 16,79 g/l trén mo hinh
pilot (10000 ml). Sai sb thi nghiém ca hai
md hinh thyc té so vai ly thuyét déu <5%
cho thiy tinh dung din cia mé hinh. Hon
nita, ché pham vi sinh tao bang sdy phun,
cho mat do té bao 1a 4,82.10% CFU/qg rat c6
tiém ning tng dung trong thuc té xa ly moi
truong hay dugc pham.
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