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Tém tit: Ba ching vi s1nh vat (VSV) gdom 1 ching phan giai xenluloza va tinh bt (. Streptomyces
griseorubens), 1 ching ¢ dinh ni to ty do (Azotobacter bezjermckzz ) val chung phan gidi phot
phat khé tan (Bacillus polyfermenticus ) da dugc nghién ctru nham tim ra céc diéu kién phit hop
cho san xuat ché phim VSV xir 1y chat thai rén sau ché bién tinh bot san (CBTBS) 1am phan bén
hitu co sinh hoc. Két qua nghién ciru da xdc dinh dugc cic thong sé k¥ thuat thich hop cho timg
chiing. Mat d té bao clia cdc chung VSV sau 1én men dat >10°CFU/ml. Ché pham dugc san xuét
voi ti 1¢ phdi tron gitra cdc ching VSV 1a 1:1:1 va ti 1¢ phdi tron gitta VSV va chit mang than bun
1a 10/100, dat yéu cau chat lugng theo TCVN 6168-2002 (>10° CFU/g), ¢&am bao chét lugng sau 3
thang bao quan va hoat tinh sinh hoc ctia céc chung VSV 6n dinh.

Tir khéa: Ché pham VSV, phén hitu co, chét thi rén, ché bién tinh bot san.

1. Mé dau

Theo tinh todn dé san xuit dugc 1 kg tinh
bot sin can s dung 3-4 kg nguyén lidu va
lugng chat thai rin thai ra trong qud trinh
CBTBS chiém 20-30% luong sin ca st dung
gom ba thai, vo cdy, ddu mau va ma san [1].
Hién nay Viét Nam c6 khoang 100 nha may
CBTBS ¢6 quy mo6 16n voi san luong tu 1,8 tan
den 2 triéu tan tinh bot/ngay, luong chét thai
rin thai ra tir cc nha mdy nay khoang 0,6 triéu
tan/ngay. Khi chét thai khong duoc thu gom va
xir 1y kip thoi thi qud trinh phan huay cdc chat
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hitu co sau 48 gio s€ tao ra cic khi H,S, NH;,
CH,... giy mui kh6é chiu va & nhiém moi
truong [1,2]. Chét thai ran sau CBTBS 1a hop
chét hiru co giau cacbon dugc dénh gid 1a
ngudn nguyén li¢u san Xuét phan bén hiru co
sinh hoc rat tiém ning. Da c6 nhiéu cong trinh
nghién ctru ing dung VSV trong xu ly phé thai
ndng nghiép, che bién noéng san ¢ Viét Nam tur
céc co s& san xuét ché bién mia duong, dura, ca
phé [3]. Tuy nhién chua c6 nhiéu cong trinh
nghién ctru duge cong bd lién quan dén s dung
VSV dé xir 1y phé thai sau CBTBS lam phan
bén hitu co sinh hoc. Nghién ctru nay duoc thuc
hién nhim muyc dich xdc dinh diéu kién phu
hop cho qué trinh nhén sinh khéi, Iuya chon chét
mang va diéu kién bao quan ché phim VSV
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chtra cic chung VSV ¢6 hoat tinh sinh hoc phéan
giai xenluloza va tinh bot, cb dinh ni to, phan
giai photphat khé tan dé sir dung trong xir 1y
phé thai ran sau CBTBS tao ra phan hitu co
sinh hoc ¢é chét lugng.

2. Vit liéu va phwong phap nghién ciru
2.1. Vit liéu nghién cuu

_ Ba chung VSV su dung trong nghién ctru
gom I ching phan giai xenluloza va tinh bot
(Streptomyces griseorubens), 1 ching cd dinh
ni to tuy do (Azotog)acter beijerinckii) va 1
ching phin giai phot phat khé tan (Bacillus
polyfermenticus ): Tir Bo suu tap cua Vién Moi
truong Nong nghiép.

Cao lanh: Cong thuc hdéa hoc:
A1203251022H20, A1203 39,48%, SIOZ
46,6%; H,0O: 13,92%; Ty trong: 2,57 - 2,61

Cam gao: OC: 28%; Protein 12%, lipit: 4%

Than bun: OC: 12%; pH: 4,5; Axit humix: 3%

Tinh bot san: tinh bot > 90%

2.2. Phwong phdp nghién cuu

Xéc dinh mat d0 VSV (theo phuong phap
Koch) [4].

K¥ thuat san xuat ché pham VSV duoc ké
thira tir céc cong trinh khoa hoc dé nghién ctru
thanh cong [5,6,7]. Céc yeu to anh huong dén
qué trinh nhan gidng cap [, cap II: Ba ching
VSV duoc nhén sinh khéi cp I trén méi truong
ddc hi¢u, sau khi kiém tra mat do va d¢ thuan
khiét dugc cdy vao binh 1én men ty 1& 5% dich
1én men.

Xdc dinh moi truong lén men sinh khoi:
MBbi truong dac hi¢u cho céc ching VSV va cic
mbi truong san xudt SX1, SX2, SX3 (SX1: Ri
duong: 20 g, Bot ndm men: 10g, K,HPO,: 0,2
g; Nudc sach: 1000 ml; SX2: Nudce chiét gia:
40 g; Glucose: 5 g; Bot ndm men: 5 g; Nudce
sach: 1000 ml; SX3: Pepton: 20 g; Bot nam
men: 10 g ; Glucose: 1 g; Nudc sach: 1000 ml);
nhiét d6 trong qua trinh 1én men sinh khoi:
30°C; Thoi gian 1én men: 72 gid; Lugng khong

khi cép: 0,70 dm’ khong khi/lit moi
trudng/phit. Moi trudng 1én men sinh khéi phi
hop khi mat d6 té bao VSV 1a cao nhét va hoat
tinh sinh hoc cua VSV phai on dinh [5,6].

Phwong phdp nghién ciru anh huong cua
nhiét d¢: Moi truong nudi ciy tdi uwu da dugce
lya chon tir phuwong phdp trén; Ty 1& gibng cp
1 1a 5%; pH: 7,0; Thoi gian 1€n men: 48 gio.
Nhiét d¢ trong qua trinh 1én men sinh khéi duoc
diéu chinh ¢ cc murc: 20°C, 25°C, 30°C, 35°C,
40°C, 45°C. Nhiét do 1én men sinh khdi tbi vu
khi mat do t& bao VSV 1a cao nhét va hoat tinh
sinh hoc ctia VSV phai 6n dinh [5,6].

Phuong phdp nghién ciu anh huong cua
pH: ké thira diéu kién t&i wu tir 2 phuong phdp
trén, pH mdi truong 1én men dwoc didu chinh &
céc muc 5,0; 5,5; 6; 6,5; 7,0; 7,5; 8,0. pH moi
truong t6i vu khi mat do té bao VSV Ia cao nhat
va hoat tinh sinh hoc ctia VSV phai on dinh
[5,6].

Phirong phdp xdc dinh 1y 1é giong cap I
V6i nhiing diéu kién tdi wu da duoc lua chon
nhu trén, ty 1& gidng cép I duoc bd sung & cic
muc khac nhau tr 0,5%; 1%; 2%; 3%; 4%; 5%.
Gidng cap I dugc nhan trén méi truong chuén,
duoc kiém tra d6 thuan khiét va mat do té bao
>10° CFU/ml. Ty 1¢ gidng cap 1 t6i wu khi mat
d6 té bao VSV 1a cao nhit va hoat tinh sinh hoc
ctia VSV phai 6n dinh [5,6].

Phirong phdp xdc dinh 1y 1é phoi trén cdc
ching VSV: cac chung VSV duoc phdi tron
theo ty 1€ 1:1:1, 1:2:1, 1:2:2, 2:1:2, 2:2:1, hdon
hop dich vi sinh vat duoc phéi tron vao chat
mang Vvéi ty 1& 10%. Ty 1& hon hop dich phu
hop khi mat do té bao VSV Ia cao nhat va hoat
tinh sinh hoc ctia VSV on dinh trong céac thoi
diém kiém tra 0 gio, 7 ngdy, 15 ngay, 1 thang, 2
thang, 3 thang [5,6].

Phurong phdp xdc dinh chdt mang phit hop:
Ba ching VSV dugc nhan sinh khéi trén 4 loai
co chat (cao lanh, than bun, cdm gao, tinh bot).
Ti 1& phéi tron hdn hop VSV: chit mang la
1:10. Hon hop sau khi tron duge bao quéan trong
tdi nilon dé ¢ nhiét do phong. Kiém tra mat do
té bao VSV sau 30 ngay bao quan [5,6].



284 N.T.H. Nga va nnk. / Tap chi Khoa hoc PHQGHN: Cdc Khoa hoc Trdi ddt va Moi truong, Tap 32, S6 1S (2016) 282-288

Phirong phdp xdc dinh ty 1é phdi trén hon
hop dich sinh khéi cdc ching VSV véi chat
mang: phéi tron hdn hop dich sinh khdi phu
hop vao chit mang theo ty 1¢ 5/100; 10/100,
15/100 va 20/100. Ty 1¢ phéi tron phit hop khi
mat d6 té bao VSV 1a cao nhit va hoat tinh sinh
hoc ctia VSV 6n dinh trong cac thoi diém kiém
tra O gid va sau 30 gio [5,6].

Bdo qudn san pham: San pham sau khi
phéi tron duoc séy nhe ¢ nhiét d§ 40°C trong
thoi gian 3-4 gio, sau d6 dugc dong gdi trong
tdi nilon t6i mau, bao quan trong diéu kién
phong. San pham dwoc kiém tra mat d6 VSV

theo thoi gian bdo quan 0 gio, 1 thiang, 2 thiang,
3 thang va 4 thang.
3. Két qua nghién ciru

3.1. Cdc diéu kién cho qud trinh nhan sinh khoi
cdc chung vi sinh vdt

Ba chung VSV nghién cuu da dugc xdc
dinh cdc dic diém sinh hoc, d6 an toan va cé
kha nang tdn tai trong cung mot diéu kién. Mot
s0 yéu té anh huong dén sinh truong cua VSV
nhu nhiét dg, pH, khong khi cap, moi truong va
thoi gian nudi cay dd dugc xac dinh nham toi
uu héa cho qua trinh nhan sinh khéi cap II. Két
qué nghién ctru duoc tong hop trong bang 1.

Bang 1. Thong s6 k¥ thuat phtt hop cho 1én men thu sinh khéi cip II

. Chung VSV

Thong so k¥ thuat Streptomyces Bacillus Azotobacter
griseorubens polyfermenticus beijerinckii

pH modi truong 1€n men 7,5 6,5 7,0

Nhiét d6 1én men sinh khdi (°C) 35 30 30

Thoi gian 1én men sinh khdi (gio) 72 48 48

Ty 18 gidng cip 1 (%) 3 3 3

Méi truong 1én men sinh khoi SX1 SX1 S$X2, SX3

Luu lugng cép khi (dm’® khong

khi/dm® moi truong/pht) 0,7 0.65 0,7

Mat d6 té bao (CFU/ml) 7,46 x 10° 8,04 x 10° 6,72 x 10°
Puong kinh vong phan Puong kinh vong Kha ning ¢

Hoat tinh sinh hoc gidi tinh bot, xenluloza>  phan giai dinh ni to
35mm Ca3(PO,),> 20mm >]000umol/ml

Béng 2. Kha nang sinh trudéng cua vi sinh vat trén cic nguodn co chat

Mat d6 té bao (CFU/g)
Chét mang Streptomyces griseorubens Bacillus polyfermenticus Azotobacter beijerinckii
0 gio Sau 30 ngay 0 gio Sau 30 ngay 0 gio Sau 30 ngay
Cao lanh 426x10°  3,28x10° 548x10°  536x 10° 526x 10 3,64x10°
Thanbin 4,52 x 10° 7,64 x 10° 4,84 x 10° 5,06 x 10° 442x10°  5,08x 10°
Cém gao 5,08x 10° 6,72x 10* 4,76x 10° 3,84 x 10° 5,08x 10° 4,82 x 10°
Tinh bot 454x10°  6,58x10° 6,92x10°  6,88x10° 4,54x10°  6,70x 10°
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3.2. Lya chon chat mang

Ba chiing nghién ctru sau khi nhan sinh khéi
trén moéi truong phu hop va dat mat d6 >
10°CFU/ml duoc phéi tron vao 4 loai co chat
thuong dugc sit dung 1am chit mang trong san
xudt ché pham khac nhau gdm: cao lanh, than
bun, cdm, tinh bot. Ty I¢ phéi tron dich
VSV:chit mang 12 1:10, hdn hop sau phdi tron
bdo quan trong tdi nilon han kin ¢ nhiét do
thuong. Két qua kiém tra kha nang ton tai cia
cac chung VSV sau 30 ngay bao quan dugc
trinh bay trong bang 2.

Két qua ¢ bang 2 cho thay, cdc ching VSV
da duoc lua chon déu c6 thé sinh trudéng trén
céc loai co chat khac nhau. Trén co chat cao
lanh, sau 30 ngay bao quan mat do chung
Azotobacter giam xuong con 3,64 x10° CFU/ml
so voi mat do ban dau 1a 5,26 x 10° CFU/ml,
nhu vy mat do VSV nay khéng dam bao chat
luong néu st dung dé san xuat ché pham VSV.
Két qua nghién ctru trong bang 2 cho thiy than
bln, cdim gao va tinh bdt c6 thé sir dung lam
chat mang san xuat ché pham VSV trong cic
nghién ctru tiép theo. Do than bimn 1a vat liéu c6
gid thanh ré hon nhiéu so véi cdm gao va tinh
bot (gid than bun: 600ddng/kg; gid cdm gao:

7.000 dong/kg; gid tinh bot: 9.000 dong/kg) nén
dé tai da lua chon than bun lam chat mang phuc
vu cho nghién curu tiép theo.

3.3. Két qud nghién citu ty 1é phéi trén cdc
chung VSV

Céc chung VSV sau khi dugc 1€n men sinh
khdi voi cac théng s6 ky thudt tong hop trong
bang 1 s€ dugc phéi tron theo ty 1€ 1:1:1, 1:2:1,
1:2:2, 2:1:2, 2:2:1, hdn hop dich vi sinh vét
dugc phdi tron vio chat mang 14 than bun véi ty
16 10%. Két qua kiém tra mat do té bao VSV
trén cht mang duoc trinh bay trong bang 3.

Két qua trinh bay trong bang 3 cho thiy ty
1& phéi tron dich sinh kh01 cac chung VSV anh
hudng dén kha ning ton tai cta ching trén nén
chat mang than bun. Két qua nghién ciru cho
thiy voi ty 1& phdi tron dich sinh khdi cac
chung VSV 1:1:1 thi sau 30 ngay bdo quan duy
tri mat d6 6n dinh so véi lic 0 gio (mat do té
bao >10° CFU/g). Khi thay ddi ty 1& cac ching
VSV, mét d6 té bao trén nén chat mang khong
6n dinh va c¢6 xu huéng giam. Nhu vay, ty 18
dich sinh khéi VSV 1:1:1 1a phi hop dé san
xuét ché pham VSV xir Iy phé thai CBTBS lam
phan bon HCSH.

Bang 3. Anh hudng ciia ty 18 dich sinh kh6i dén kha ning ton tai ciia vi sinh vat trén chit mang

Mat d té bao & céc ty 1& phdi tron (CFU/g)

Chiing VSV g;ﬁ frlzm
1:1:1 1:2:1 1:2:2 2:1:2 2:2:1

Streptomyces 0 gio 45x10°  41x10°  57x10°  48x10°  62x10°
griseorubens Sau 30 ngdy 46x10°  90x107  72x10"  3,6x10°  47x107
Bacillus 0 gio 52x10°  6,6x10° 54x10° 54x10°  56x10°
polyfermenticus o 30 ngay 65x10°  35x10°  63x10°  63x107  60x 10°
Azotobacter 0 gio 6,6x10°  5,1x10° 42x10°  60x10° 39x10°
beijerinckii Sau 30 ngay 50x10°  7.8x107  42x10°  84x107  92x 10
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3.4. Két qua nghién ciru ty 1¢ phoi trén hén hop
vi sinh vdt voi chat mang

Nhan gidng cdp 1 va 1én men sinh khdi ba
ching véi cac théng s ki thuat theo bang 1.
Sinh khéi cac ching VSV sau 1én men phai
dugc kiém tra chat luong (dam bao khong tap
nhiém va mat do té bao >10° CFU/ml). Hon
hop dich sinh khdi duoc phéi tron ty 18 1:1:1 va
tam nhiém vao chit mang theo ty 1& 5/100,
10/100, 15/100 va 20/100. Két qua nghién ctru
anh huéng cua ty 18 phdi trén dich sinh khdi
VSV véi chit mang dén su ton tai cua VSV trén
nén chat mang 1a than bun dugc trinh bay trong
bang 4.

Két qua nghién ciru cho thdy vai ty 18 phbi
tron dich sinh khbi/chdt mang 1a 5/100 thi mat
dd cac chung VSV tai thoi diém 0 gio dat 10
CFU/g, sau 30 ngay mat dd VSV trén nén chit
mang khong c6 su thay d6i va van duy tri 10’
CFU/g. Két qua nghién ciru cho thay néu ty 18
phéi tron dich sinh khdi VSV/chat mang la
5/100 thi mat d6 VSV ¢6 ich trong ché pham s&
khong dam bao chat lugng theo TCVN. Trong
khi d6, ty 18 phdi tron dich sinh khdi VSV/than
bun 14 10/100, 15/100, 20/100 thi mat d6 VSV
sau 30 ngay bao quan duy tri mat do >10°
CFU/g, tham chi mit d¢ té bao ching
Azotobacter beijerinckii con ting nhe. Két qua
nghién ctru cho thiy ty 1& phdi tron dich sinh
khdi VSV/than bun 1a 10/100 1a pht hop dé san
xuét ché pham.

Bang 4. Kha ning ton tai cia vi sinh vat trén nén chat mang than bun

Chiing VSV "ll"(hfn diem Mat d6 t€ bao ¢ céc ty 1€ phoi tron (CFU/g)
1°m tra 5/100 10/100 15/100 20/100
Streptomyces 0 gio 7,0x 107 3,6x 10° 4,5x 10° 52x10°
griseorubens Sau 30 ngay 6,8x 10 45x10° 4,0x10° 5,5x 108
Bacillus 0 gio 6,2 x 10’ 33x 108 6,5 x 10° 6,7 x 10°
polyfermenticus Sau 30 ngay 6,5 x 10’ 5,3 x 108 5,1x 10 6,6 x 108
Azotobacter 0 gio 5,6 x 10 3,0x 10° 6,4 x 10° 6,3 x 10°
beijerinckii Sau 30 ngay 6,1 x 10’ 49x10° 6,1 x 10° 7,2 x 10°
Béng 5. Kha ning ton tai clia cac chiing vi sinh vat trong ché pham

Két qua kiém tra

0 gio Sau 1 thing Sau 2 thing Sau 3 thing Sau 4 thing
VSV was [ iy [ was [ s G0 o

t€ bao sinh t€ bao sinh t€ bao sinh t€ bao sinh t€ bao sinh

(CFU/g) hoc (CFU/g) hoc (CFU/g) hoc (CFU/g) hoc (CFU/g) hoc
Strep.tomyces 5,28 X %) 5,58 X L0 5,42-; X %) 4,78 X %) 8,87 X NG
griseorubens 10 10 10 10 10
Bacillus -~ 4,68 X + (% 5,88 X + (% 4,98 X + (% 4,% X + (%) 8,77 X _(M
polyfermenticus 10 10 10 10 10
Z\zotobaclzer 3’58 X " (*) 5,38 X + (*) 5’88 X " (*) 5’28 X " (%) 7,97 X (%

eijerinckii 10 10 10 10 10

+ (- C6 duong kinh vong phan gidi tinh bét, xenluloza > 35mm; dwong kinh vong phén gidi Cas(POy4), > 20 mm, khd
ndng cé dinh ni to >1000umol/ml.
- ™ C6 dwong kinh vong phan gidi tinh bgt, xenluloza < 35mm; dwong kinh vong phan gidi Cas(POy), < 20 mm, khd
ndng cé dinh ni to <1000umol/ml.
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3.5. Chat lwong va thoi gian bdo qudn ché

pham vi sinh vt

Céc ching VSV dugc 1én men sinh khéi cac
ching VSV theo thong s6 k¥ thuat duoc tong
hop trong bang 1. Phdi tron cac dich sinh khdi
cac chung VSV theo ty 1€ 1:1:1, hdn hop dich
VSV duoc tim nhiém vao than bun khir tring
voi ty 1€ 10/100. Két qua nghién ctru kha nang
ton tai ctia cac chung vi sinh vat trén nén chat
mang la than bun duoc trinh bay trong bang 5.

Két qua kiém tra cho thiy tai thoi diém 0
gio, trong diéu kién hdn hop mat do VSV sir
dung trong nghién ciru >10° CFU/g, sau 7 ngay
mat d6 t& bao VSV duy tri & mat do >10°
CFU/g. Tai céc thoi diém kiém tra tiép 1 thang,
2 thang, 3 thang mat d6 cdc ching xa khuan
trong ché pham van duy tri & muc 6n din (>10°
CFU/g). Két qua kiém tra sau 4 thang cho thy
mét d6 té bao VSV déu giam so v4i ban dau.
Két qua nghién ctru trong bang 5 cho thiy chat
luong cta ché pham VSV dam bao chat luong
theo TCVN 6168-2002 (>10° CFU/¢g) sau khi san
xuat va dam bao chét lugng sau 3 thang bao quan.

4. Két luan

Pa xéc dinh duoc céc diéu kién thich hop
cho qué trinh nhén gidng cap II cho timg ching
VSV: Streptomyces griseosporeus, Bacillus
polyfermenticus, Azotobacter beijerinckii v6i
gid tri pH mbi truong 1én men lan luot 1a: 7,5;
6,5; 7,0; nhiét do 1én men sinh khdi: 35°C
30°C, 30°C; thoi gian 1én men sinh khéi: 72 gio,
48 gio, 48 gio; ty 1é gidng cdp & ca 3 chung
déu 1a 1:3%; mbi truong 1én men sinh khdi 1an

luot 1a: SX1, SX1, SX2/SX3; luu lugng cép khi
0,7; 0,67; 0,7 dm’ khong khi/dm’ méi
truong/phit; mat do sau 1€n men cua ca 3 ching
déu dat >10°CFU/ml.

Ché pham duoc san xuit véi ti 18 phdi tron
gifta cdc chung VSV 1a 1:1:1 va ti 1& phdi tron
giita VSV va chit mang than bun 12 10/100 dat
yéu cau chéat lugng theo TCVN 6168-2002
(>10® CFU/g) va dam bao chét lugng sau 3
thang bao quéan, hoat tinh sinh hoc cia céc
ching VSV 6n dinh (>10°® CFU/g)
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Abstract: Three strains of microorganisms including one strain decomposing cellulose and starch
(Streptomyces griseorubens), one strain free fixing nitrogen (Azotobacter beijerinckii) and one strain
decomposing insoluble phosphates (Bacillus polyfermenticus) were investigated to find the conditions
that are suitable for the production of microbial produt in order to handle solid waste after processing
cassava starch to produce organic biofertilizer. The study has identified the appropriate specifications
for each microorganism strain to creat biomass in level 2 (such as pH, temperature, time and the ratio
of variety in level 1; solution kind for fermentation; gas supplying flow of 0.7 dm’ gas/dm’
solutionl/min). The cell density after fermentation reached above 10°CFU/ml. Microbial product
produced with mixing ratio of microorganisms of 1: 1: 1 and ratio of microorganisms and peat of
10/100, met Vietnam’s standard of TCVN 6168-2002 (>10° CFU/g) and ensured quality after 3
months of storage and stable biological activity of the microorganisms.

Keywords: Microbial product, organic biofertilizer, solid waste, cassava starch processing.



