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Selection of microorganisms handle cassava starch processing waste water

Summary: Identified 01 combination of 04 strains of microorganisms resolution active
carbohydrate compounds (cellulose, starch), resolution insoluble phosphate, resolution sulfur
compounds, resolution nitrogen related compounds used in production of microorganism
innoculant handling cassava starch processing waste water. The microbial strains used in this
study are intended to species that are not in the list of restricted microorganisms used (according
to the European Community) and ensure the level of biosafety level 2. Project has identified a
number of technical parameters consistent with the biomass of microbial strains used in this
study: pH, temperature, environment, issued a similar rate, air, time biomass ... test results in
quality microbial biomass showed that the density of microorganisms used in the study at
>10°CFU / ml, biological activity unchanged compared with the same original.

Key word: microorganism innoculant, cassava starch processing waste water.
I. Pit van dé:

Qua trinh ché bién tinh bot san thai ra mot lugng phé thai khong 15, phan vo sau so ché
chiém 20 — 35% téng trong lwong cua cu, trong qué trinh tach, loc tinh bot thai ra mot lugng ba
thai dang ké. Trung binh dé san xuat duoc 1 tan tinh bot can 3,5-4 tan nguyén liéu va 7-8 m3
nudc, con sd nay cho ta thiy hoat dong san xuat cua cac nha may ché bién tinh bot sin hang
ngay thai ra méi truong mot lugng phé thai ran va long khong 16. Qua trinh chuyén héa tu nhién
cuia cac chat thai ciia nha may ché bién tinh bot sin gay mai hdi, thbi, 6 nhidm ngudn khong khi,
dat va nudc ngam, anh huong dén stc khoe cong dong: Ngudn phé thai ran néu khong duoc thu
gom va xir ly thi quéa trinh phan huy cac hop chat hitu co tu nhién s& tao ra khi H,S, NHs,
CH....gay mui kho chiu, nudc thai sinh ra sau qué trinh san xuét tinh bt san c6 céc théng sb dic
trung nhu: pH thdp, ham luong chét hitu co va vo co véi ndng do rat cao, vuot nhiéu lan so véi
tiéu chuan, qui chuan k¥ thuat méi truong va gay 6 nhidm méi trudng ddi voi méi truong sinh
thai. Vi muc tidu nang cao hiéu qua xt Iy nuwoc thai sau ché bién tinh bot sin, nhém céan bo
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nghién ctu thuoc Bd mon Sinh hoc Méi trudng — Vién Moi truong Nong nghiép da tién hanh
tuyén chon bd gidng vi sinh vat co hoat tinh phan giai cac hop chét hitu co giau cacbon, hop
chét photphat kho tan, hop chat chua ni to lién két, hop chit chira luu huynh st dung trong xir
ly nudc thai sau ché bién tinh bot sén.

1. Vat liéu va phwong phap nghién ciru:
Vit ligu: Bo giéng vi sinh vat Iuu gitt tai Bo mon Sinh hoc Moéi truong — Vién Moi
truong NoOng nghiép.

Phwong phap: Xac dinh mat do vi sinh vat (theo phuong phap Koch): Mat do vi sinh vat
dugc xac dinh dwa trén phuong phap nudi cy trén méi trudng thach dia, tinh sb luong vi sinh
vat trén mililit hozc trén gam mau thong qua sé khuan lac phét trién trong cac dia méi trudng

- Phan 1ap, tuyén chon, xac dinh mot s dic diém sinh hoc va anh huéng cua diéu kién
nudi cay dén hoat tinh sinh hoc caia cac chung vi sinh vat dugc xac dinh theo cac phuong phap
nghién ctru vi sinh vat dang duogc str dung rong rai trong cac phong thi nghiém.

- Hoat tinh sinh hoc phan giai cac hop chat hiru co ctia cac chang vi sinh vat theo phuong
phap do vong khuyéch tan trén méi trudng thach.

I11. Két qua nghién ciru va thao luan

3.1. Tuyén chen bg gidng vi sinh vt

Tir bo gidng vi sinh vat dugc luu gitr tai B mdn Sinh hoc mai truong - Vién Méi trudng
ndng nghiép, dé tai da tuyén chon duoc 4 chung vi sinh vat ¢6 kha niang chuyén hoa chat hitu co
st dung trong nghién ctu xt 1y nudce thai ché bién tinh bot san. Két qua tuyén chon duoc trinh
bay trong bang 1.

Bang 1: Hoat tinh sinh hoc caa cac chiing vi sinh vat

Hoat tinh sinh hoc
fren Phan giai
Ijlfl‘fg“ Phan gidgi CMC | phan giai tinh Pflf‘; fﬁ;’;p photphat kho | Phan giai hop
(D-d=mm) | DOE(D-=MM) | o1&t (me/l) tan chat S (mg/l)
(D-d=mm)
SHX 12 46 28 - - -
SHV 22 - - - 20 -
SHV OA7 - - 5 - -
SHV ON2 - - ; ] 5

(-): khéng c6 hoat tinh

3.2. Kha ndng t6 hop cdc vi sinh vit:




Trén co s& hoat tinh sinh hoc, ngudn goc tuyén chon dé tai da tién hanh nghién ctru kha
ning cac to hop cua cac ching vi sinh vat st dung cho xir Iy nudc thai ché bién tinh bot sin.
Bang phuong phap nudi cdy vach trén méi trudng thach dia va tir cac mau vi sinh vat di duoc
tuyén chon dé tai da xac dinh duoc t6 hop vi sinh vat dé su dung san xuét ché phém v1 sinh vat
xtr 1y phé thai chin nudi. Cac ching vi sinh vat sir dung trong t6 hop nay co kha ning sinh
truong va phat trién trong ciing mot didu kién, khong canh tranh va e ché 1an nhau. Két qua
nghién ctru kha ning t6 hop cta cac chung vi sinh vat duoc trinh bay trong bang 2.

Bang 2: Kha niing ton tai va hoat tinh sinh hoc ciia cac chiing vi sinh vat

Mat do vi sinh vat (CFU/g) sau thoi gian bao quan
Ky hi¢u Cong thire Hoat tinh sinh
ching | thinghi¢m 0 gio 1 thang 2 thang 3thang | hoc sau 3 thing
bao quan
1o Donching | 465x10° | 647x10 450x10° | 3.98x10° 45 mm
HX 1 i
Hon hop 414x10 | 556x10° 332x10° | 245x10° 45 mm
Ponching | 445x10° | 674x10° 581x10 | 363x10° 20 mm
SHV 22 Han h 9 9 8 8 19 mm
on hop 3,46 x 10 5,75 x 10 4,56 x 10 3,86 x 10
Donching | 443x10° | 862x10 587x10° | 480x10° 5 mg/l
SHV OA7 | .
Hon hop 375x10° | 416x10° 563x10° | 391x10° 4.8 mg/l
S o Donching | 462x10° | 818x10° 543x10° | 423x10° 5 mg/l
HV ON i
Hon hop 316x10° | 446x10° 535x10° | 314x10° 5 mg/|

S lidu bang 15 cho théy mat do cac chung vi sinh vat lya chon trong diéu kién hon hop
va riéng 1é khong c6 su sai khac, sau 1 thang bao quan mat do té bao tang nhe sau d6 giam va 6n
dinh va dat mat d6 > 10® CFU/ g sau 3 thang bao quan, két qua kiém tra ciing cho thiy hoat tinh
sinh hoc ctia vi sinh vt sir dung trong nghién ctru khong c6 sy thay ddi so voi ban dau.

3.3. Phan loai cdc chiing vi sinh vit

Céc chang vi sinh vat dugc phan loai dén loai theo phuwong phap phan loai hoc phén tur
dua trén co s& giai trinh ty doan gien 16s ARN riboxom cua c4c chung vi vi sinh vat, so sanh voi
cac trinh ty c¢6 sin trong ngan hang gien qubc té EMBL bang phuong phap FASTA 33 d dinh
loai dén loai cac chung vi sinh vét. Két qua dinh danh duoc trinh bay trong bang 3.




Béang 3: Két qua xac dinh tén va mirc dd an toan cua ching cac vi sinh vat

STT Ky hi€u chiing Tén xac dinh Mirc do ATSH
1 SHX 12 Streptomyces fradiae Cap do 2
2 SHV 22 Bacillus velezensis Cap do 2
3 SHV OA7 Nitrosomonas.sp Cép do 2
4 SHV ON2 Nitrobacter.sp Cap do 2

Dua vao két qua dinh tén cac chung vi sinh vat sir dung trong nghién ctru va ddi chiéu
v6i danh muc céc loai vi sinh vat an toan cua Cong déng chau Au cling nhu danh muc céc loai vi
sinh vat bi han ché sir dung cho thiy cac ching vi sinh vat dugc lya chon dugc xép vao nhom vi
sinh vat c6 d0 an toan thu¢c mirc do 2.

Két qua cho thay cac ching vi sinh vat Iya chon nghién ctru san xuat ché pham vi sinh vét
xU 1y nhanh phé thai chan nudi déu 1a cac ching vi sinh vat ¢ d§ an toan sinh hoc cao, c6 thé
ung dung rong rai trong san xuat ché pham vi sinh vét.

T—> Tir két qui nghién civu trén, dé tai di lua chon chiing xa khudn SHV 12, chiing vi
khuin SHV 22 va chiing SHV OA7 va chiing SHV ON2 c6 hoat tinh sinh hoc phin gidi tinh
bot, xenlluloza, photphat khé tan, hop chit chira Nito lién két va hop chit chira luu huynh
lam vit liéu cho nghién ciru tao ché phdm vi sinh vt xiv Iy nwdc thdi sau ché bién tinh bjt
san.

Véi myc tiéu san xuat ché pham vi sinh vat xir Iy phé thai sau ché bién tinh bot san lam
phan bon hitu co sinh hoc, dé tai da tién hanh nghién cuu mot s6 diéu kién thich hop cho qua
trinh nhan sinh khéi cac chung vi sinh vat nhu: pH, nhiét do, moi truong, ty 1é gidng cap 1,
khong khi, thoi gian thu sinh khéi.. tir @6 dwa ra cac thong s6 k¥ thuat phu hop cho qué trinh
nhan sinh khdi cac chung vi sinh vit.

Bang 4. Diu kié¢n thich hop cho qua trinh nhén sinh khdi cac vi sinh vat

Ching vi sinh vat
Théng sb k¥ thudt Chiing SHX | Chiing SHV Chiing SHV Chiing SHV
12 22 OA7 ON2
pH 7,5 7,0 7,0 7,0
Nhiét d6 nhéan sinh khéi (°C) 35+2 30 £2 25 +2 25 +2
Thoi gian nhén sinh khéi (gio) 72 72 48 72
Ty 1& gidng cap 1 (%) 5 5 5
Mbi truong nhén sinh khéi* SX2 SX2 SX3 SX2




Luu lugng cap khi (dm® khong
khi/dm?® méi trudng/phat)

0,70-0,75

0,70-0,75

0,55-0,75 0,55-0,60

(*) cha thich:

MBoi truong san xuat SX1

Moi trudng san xuat SX2

Mbi trudng san xuat SX3

Riduong:20 g

Bot ndm men: 10g
K2HPO,4: 0,2 g

Nudc sach: 1000 ml

Nudc chiét gia : 40 g
Glucose: 5 g
Botndm men: 5 g

Nudc sach: 1000 ml

Pepton : 20 g

Bot nAm men: 10 g
Glucose: 1 g

Nudc sach: 1000 ml

Bang 5. Mt d6 va hoat tinh sinh hoc ciia cic chiing VSV sau nhan sinh khoi

Ky hi€¢u chiing Tén loai Mat do (CFU/mI) Hoat tinh sinh hoc
SHX 12 Streptomyces fradiae 6,12x10° 45 mm

SHV 22 Bacillus velezensis 6,56x10° 20 mm

SHV OA7 Nitrosomonas.sp 6,12x10° 4,9 mg/l
SHV ON2 Nitrobacter.sp 6,38x10° 5 mg/I

S liéu kiém tra chat lugng dich sinh khdi vi sinh vat trinh bay bang 4 cho thiy mat do
cac chung vi sinh vat st dung trong nghién ctru dat >10° CFU/ml, hoat tinh sinh hoc khong thay
d6i so vé6i gidng gbe, két qua cho thiy cac thong s6 k¥ thuat da duoc nghién ctru phu hop cho
quéa trinh nhan sinh khdi cac chung vi sinh vét trong san xuat ché pham qui mod phong thi
nghiém.

IV. Két luan

- Tuyén chon va xac dinh duoc 01 t6 hop gdm 04 chang vi sinh vat ¢ hoat tinh phan
giai hop chat cacbonhydrat (xenluloza, tinh bot), phan giai photphat kho tan, hop chat chira nito
lien két, hop chat chira luu huynh st dung trong san xuat ché pham VSV xt 1y nudc thai ché
bién tinh bot san. Trong didu kién t6 hop cac chung vi sinh vat ¢6 kha nang cung ton tai va phat
trién, mat do té bao sau 3 thang bao quan > 108 CFU/ gr, hoat tinh sinh hoc khong thay ddi so vai
gidng gbe.

- Céc chung vi sinh vat sir dung trong nghién ciru duge dinh tén dén loai, khéng nam
trong danh muc céc vi sinh vat han ché sir dung (theo Cong dong chung chau Au) va dam bao
mtrc d6 an toan sinh hoc cap d6 2.

- Pé tai da xac dinh duoc mot sé thdng sb ki thuat phu hop véi qué trinh nhan sinh khéi
cac chang vi sinh vat sir dung trong nghién ctiu: pH, nhiét do, moi truong, ty 1é giéng cap 1,



khdng khi, thoi gian thu sinh khéi...két qua kiém tra chat lugng dich sinh khéi vi sinh vat cho
thiy mat do cac chung vi sinh vat sir dung trong nghién ctru dat > 10° CFU/ml, hoat tinh sinh hoc
khong thay dbi so véi giéng goc.
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