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U’NG DUNG CAC CHUNG VI SINH VAT BE XU Li NUG'C THAI
CHE BIEN DUA

NGUYEN THI HOA, TANG TH} CHINH
I. DAT VAN DE

Trong qua trinh ché bién dira déng hop da thai ra mot lugng rat 16n phé thai rin va nudc
thai, ching cén phai dugc xir li trude khi thai ra, néu khéng sé& la nguon gy & nhiém moi trucmg
Nudc thai ciia cac qua trinh ché bién dira thuomg c¢6 ham luong chét hitu co rat cao nhu: céc loai
dudng, axit hitu co va xenluloza. C6 rdt nhiéu phuong phap dé xir Ii nuéc thai ché bién thyc
phém, nhung d6i voi loai nudce thai ndy thi xir i sinh hoc 13 hidu qua hon ca. De xtr li nurdc thai
ciia qué trinh ché bién rau qua cac nha khoa hoc Thai Lan da sir dung ching nam men Candidida
utilis CBS1517 dbng héa tdt cac loai du'omg va axit hitu co, két qua thu duge sau 96 gio xir li
trong diéu kign phong thi nghiém 1& COD giam 89,9% va pH ting tir 3,5 1én 8,5 [51. Ném ‘men
duoc sir dung trong giai doan dau dé xir 1i nudce thai gidu axit hitu co, vi ching dong hoa rat tbt
axit hiru co, lam ting pH cta nudc thai tao diéu kién cho céc vi sinh vat khac phét trién va lam
sach nudc thai [4]. Trong qua trinh nghién ciru thanh phan vi sinh vat ciia nudce thai ché bién dia
& cong ty thyc pham Déng Giao,  chung t6i da tuyén chon duge 2 chung vi khuan ¢6 kha nang
phén huy manh xenluloza va 2 ndm men déng hoa tét cac loai dudng va axit hitu co. Du¢i day
chiing t8i xin trinh bay két qua str dung céc ching vi smh vt trén dé xir li nude thai ché bién dira
trore diéu kién phong thi nghiém.

II. NGUYEN LIEU VA PHUONG PHAP NGHIEN CU'U

1. Chiing gif)ng vi sinh vit o
Chung vi khudn X3 va X7 sinh enzim xenlulaza cao phan huy manh xenluloza dugc phéan
1ap tir mAu nudc thai ché bién dira.

Ching nam men H5 va H7 déng hod t6t céc loai dwong va axit hitu co duoc phan lap tir cac
mau nuée thai ché bién dia.

2. Phuong phap nghién ciru
Phan tich cac chi tiéu ciia nude thai: COD, pH, tong nito, tong photpho [3]. .
Phuong phap nghién ciru vi sinh vét trong nuéec [1, 3).
Kha ning lang ciia bong bin sau 30 phit - SV30 [2].

IIL KET QUA VA THAO LUAN

1. Dénh gi# céc chi tiéu mrée thai ché bién dira ciia Cong ty Thyce phim Ddng Giao

-COD: 4266 - 4833 mg/l; -pH: 3,55-4.2;

- Nito téng (TN): 79,4 mg/l; - Phot pho tdng (TP): 35,63 mg/I.

Tir két qua phan tich trén chiing 3i nhan thdy nudc thai trong qua trinh ché bién dira ¢6
ham lugng chat hitu co rit cao, cin phai dugc xir li trudce khi thai ra ngoai méi trudmg.
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2. Chuén bi dung dich gifng vi sinh vat dé xir li nuwée thai

Céc ching gidng duogc giif trén cac moi truong thach nghleng va hoat hoa trurde khi ciy vao
binh nén. Cac chung nidm men dugc nhin giong trong mdi trudmg Hansen 1ong va ching vi
khuin duge nhan giong trong moi trudng MPB va lic trén may lic tron 220 vong/phut cho dén
khi ching phat trién t6t, Sau 24 £io nudi, mét dd vi khuin trong dich nuéi cdy dat 6,5x109
CFU/m! va ndm men dat 4,5 108 té bao/ml.

3. Sir dung céc ching vi sinh vit dé xir li nwéc thii ciia nha may ché bién dira
a. Thi nghiém véi thé tich 200 mi/binh

Két quéa phan tich thanh phéin cta nudc thai dira ciia Cong ty thue phim Dong Giao cho
thiy COD ciia nudce thai dira dao dong tir 4266 — 4833 mg/l. Nhu ching ta di biét, théng thudong
trong qua trinh xr 1i hidu khi gia trj COD ctia nuée thai tir 1000 mg/1 —1500 mg/I thi qua trinh xir
Ii s& t5t nhat. Vi vay, d& tién hanh thi nghiém ching t5i da pha loing nudc thai dira theo ty 18
Inude thai: 2 nuée may, sau d6 diéu chinh pH = 4,2. Cho 200 ml nudc thai di pha lodng vao cac
binh n6n 500 ml, b sung 5% V dich giéng vi sinh vat da chuan bi & trén vao, nudi lic 220
vong/phit & 30°C sau 72 gid phén tich cac chi s6 COD, pH. Két qua dugc trinh bay & bang 1.

Bang 1. Két qua xir }i nuéc thai véi thé tich 200 m¥/binh

Miu thi Chung vsv sit dung Trudce khi xir li Sau 72 gi&r xir li
nghicm ‘ COD,mg/l | pH |COD,mg!1| pH
TN 1 HS5 + H7 1534 4,2 396 6,65
TN 2 X3+ X7 1534 4,2 333 4,4§_
TN 3 HS +H7 + X3 1534 4,2 230 7,00
TN 4 H5 + H7+ X3 + X7 1534 4,2 105 7,85
BC MaAu nudce thai khéng thanh tring 1534 4,2 980 5,56

Két qua thi nghiém & bang 1 va hinh 1
cho thiy & cac thi nghi¢m bd sung cac
chiing vi sinh vat tuyen chon thi san 72 gid
xtt i COD ciia nude thai da giam di rét
nhanh. Pic biét 1a & miu thi nghiém sk
dung hdn hop cia 2 ching vi khuin va 2
ching nim men COD di giim di 94%.
Trong khi d6 & mau dbi ching COD chi
giam cé 37%. Khi bd sung hén hop cac
ching vi sinh vat tuyén chon vao qua trinh
xur i thi pH téng tir 4,2 1én 7,85 la do cac
chiing ndm men 34 sir dung cac axit hitu co
nhu xitric, malic, lactic... cia nudc thai
1am ngudn cung cip cacbon.

Hinh 1. Nuéc thai sau khi xir 1i & dung tich
200 ml/binh

b. Thi nghiém véi thé tich 2500 mi/binh
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Tir két qua xir 1i & dung tich 200 ml nuéc thai/binh cho thiy sir dung hén hgp cia 2 ching
vi khudn X3 va X7 vai 2 ching nAm men H5 va H7 cho két qua tot nhat. Vi vy, chiing i tiép
tuc sir dung cac chung vi sinh vat nay dé xir li nuéc thai ché bién dia véi dung tich 2500
ml/binh, Chiing t8i bb sung 10%V dich giéng hdn hop cua 4 chiing vi sinh vt trén vao nudce thai
ché bién dira v&i cac ndng d6 COD khac nhau. Céc thi nghiém duge bé tri nhu sau:

Péi chimg (PC) Thi nghiém (TN)

DPC1: 100% dich nudc thai TNI: 100% dich nuéc thai + vi sinh vat tuyén chon
BbC2: 70% dich nudc thai TN2: 70% dich nudc thai + vi sinh vét tuyén chon
DC3: 50% dich nude thai TN3: 50% dich nudc thai + vi sinh vat tuyén chon
bC4: 30% dich nurée thai TN4: 30% dich nu&c thai + vi sinh vat tuyén chon

Thi nghiém dugc tién hanh trong diéu ki¢n nhiét do phong cd”suc khi lién tuc. Céc chi sb
COD, pH dugc kiém tra sau moi 24 gid. Cac mau doi chimg ciing duoc 1am v6i cac dicu kign
nhu trén nhung khéng bd sung vi sinh vat. Két qua dugc trinh bay & bang 2 va hinh 2.

Badng 2. Két qua phén tich chét lugng nuéc thai xir 1 & thé tich 2500 mi/binh

Miu Diu vio (0 gid) Sau 24 gio Sau 48 gidr sau 72 giv

TN COD, COD, COD, COD, | SV30,
pH mg/l pH mg/l pH mg/l pH mg/1 %

TN1 3,55 4933 6,02 1040 7,41 413 8,42 73 240

bCl 3,55 4933 4,34 3852 6,22 3086 6,62 2433 60

N2 | 432 | 3413 | 588 543 7,61 280 8,55 | 687 200
DC2 | 432 | 3413 | 497 | 2894 | 6,65 | 2197 | 6,52 | 1533 60

TN3 | 4,64 | 2520 | 6,12 440 7,7 100 874 | 567 180
BC3 | 4,64 | 2520 | 5,18 | 2136 | 623 1987 | 631 |: 1892 55
TN4 | 49 1670 | 6,11 146 7.9 70 8,38 56.7 170
pCc4 | 49 1670 | 5,21 1249 | 5,66 1042 | 5,90 933 50

Ghi chii: - SV30: Thé tich bin l&ng sau 30 phit dé tinh.

Tir két qua & bang 2 va hinh 2 cho
théy, cac ching vi sinh vit tuyén chon
dff:u ¢6 kha nang lam sach nuéc thai véi
noéng d6 COD ban diu kha cao (4933
mg/l). Tuy nhién, néu ndng d6 COD
clia nuéc thai tir 1670 mg/1 dén 2520
mg/l thi sau 48 gi& xir i COD ¢ia nuée
thai da dat tiéu chuin nuéc thai loai B
theo tiéu chudn nuéc thai TCVN5945-
1995 (COD = 100 mg/I). pH clia nudc = i
thai ciing ting tir 4,2 1én 8,4. Hinh 2. Dich nuéc thai d xi If véi dung tich 2500 ml/binh

Ghi chii. 1: TN1; 2: TN2; 3: TN3; 4: TN4: 5: BC1;
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c. Thi nghiém véi thé tich 20 lit/thing

Sau khi xir Ii v6i dung tich 2500 ml/binh cho két qua t6t, thu hoi bun lang cua céc thi
nghidm trén dé tién hanh xir i nudc thai ché bién dira v&i qui md 16n hon 20 lit/thing. Thi
nghiém sir dung thing nhya 30 lit bd sung 5 lit dich bun ling vao 15 lit nudce thai dira. Cir sau 24
gi¢r lai dé lang 30 phat dé loai bo phan nudc gitr lai phén bin lang, sau d6 bd sung nude thai méi
vao dé xir Ii tiép. Sir dung may syc khi dé cap khi lién tuc. Két qua phan tich chat luong nuéce
thai duoce trinh bay & bang 3.

Bang 3. Két qua phan tich chit lugng nuéc thai xir Ii véi thé tich 20 I/thing

Tén miu - Thi nghiém Dbi chimg
Thoi gian liy mgju, COD, |SV30,| TN, { TP, | pH |COD,|SV30,{ TN, | TP, | pH
mg/l | % | mg! | mgl mg/l|{ % | mgl | mgl
0 gioy 2350 | 25,0 | 39,7 | 17,6 | 4,65 | 2350 | 6,0 39,7 | 17,6 | 4,65
24 gi¢r 120 | 30,0 | 0,30 | 0,15 | 6,80 | 2280 | 80 | 37,8 | 16,2 | 545
48 gior 100 | 31,0 | 025 10,13 | 7,80 | 2168 | 9,5 35,7 | 15,04 5,60
72 gid . 95 31,5 ] 0,25 | 0,12 | 8,25 | 2160 | 10,0 | 352 | 14,3 | 5,55
96 gir Toa | 315 | 024 | 0.1 850 | 2060 | 11.2 | 346 | 13.9 | 56
TCVN5945-1995 - (30<60[4<6(55-9|<100 - |30<60]4<6155-9

-

Ghi chi: - Thi nghiém: Sir dung bin lang tir qua trinh xir If nudc thai ché bién dua & dung tich 2500
ml/binh c6 bd sung cac chiing vi sinh vét tuyén chon

- Bi chimg: Sir dung bun ling tir qu4 trinh xir 1i nuée thai ché bién dira & dung tich 2500
ml/binh khéng b sung cac ching vi sinh vit.

- TN: Téng nito; - TP : tdng phot pho; - SV30: Thé tich bin ling sau 30 phit dé tinh.

Két qua thu duoc & bang 3 cho théy, tir ngay thir 2 thi & miu thi nghiém bd sung bin hoat
tinh cha c4c ching vi sinh vat tuyén chon da cho két qua én dinh, cac chi s6 COD, téng photpho
va téng nito déu dat tiéu chuin nudc thai loai B theo tiéu chudn TCVN5945-1995. Trong khi d6
& méu ddi chitng sir dyng biin ling cia miu nude thai khdng thanh triing (dé cho vi sinh vét ¢6
san trong nudc thai phat trién), khong bd sung céc vi sinh tuyén chon thi cac chi s6 nhu COD,
pH, téng nito va photpho glam di khdng dang ké. Mic du cac diéu kién xur li (pH, nhiét do, toc
d6 suc khi...) hoan toan gidng nhau. Bin ling & miu thi nghiém bd sung vi sinh vét két ling
nhanh hon va nhiéu hon.

III. KET LUAN

Tir miu nude thai ciia qua trinh ché bién dira da tuyén chon dugc 2 ching vi khudn sinh
enzim xenlulaza manh va 2 chiing nam men ddng hoa tét cac axit hiru co va cac loai duong dé
b sung vao qué trinh xir 1i nude thai ché bién dira. Két qua thi nghiém xir Ii nude thai ché bién
dira trong binh nén (200 mldjch/binh) cho thiy hdn hop ciia 4 chiing vi sinh vét tuyén chon cho
hidu qua xir H tit nhat, sau 72 gid xir 1i COD da giam duge 94% (tir 1534 mg/l xubng con 105
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mg/l) va pH ting tir 4,2 1én 7,8. Trong khi d6 & miu déi chirng COD chi giam duge 37% va pH
tang tir 4,2 1€n 5,6.

Khi bé sung 10%V hén hop dich gibng ciia 4 ching vi sinh vat trén vao qua trinh xur li
nudce thai ché bién dira véi dung tich 2500 mi/binh cho thiy, cic ching vi sinh v4t trén c6 kha
ning lam sach nudc thai véi COD dau vao kha cao (4933 mg/1). Tuy nhién voi néng do COD
clia nude thai tir 1670 mg/1 dén 2520 mg/l thi sau 48 gid xir li COD ciia nudce thai con 70 mg/l —
100 ml/] dat yéu cau tiéu chuin nudc thai loai B theo tiéu chudn nude thai TCVN5945-1995.

Sir dung bun ling ciia qua trinh xir 1i nude thai bing cac ching ndm men va vi khudn da
tuyén chon d& xir Ii nude thai ché bién dira v&i dung tich 20 lit/thing c6 COD dau vao la 2520
mg/l trong diéu kign phong thi nghiém da cho két qua tét va 6n dinh sau 48 gid. Céc chi sb clia
nuéce thai dau ra déu dat tiu chuan nurdce thai loai B theo tiéu chuan TCVN 5945-1995: COD =
100 mg/l, tdng nito = 0,35 mg/l, tdng photpho = 0,15 mg/l. g

Céc chung vi sinh vit trén s& dugc tiép tuc nghién ciru va thir nghiém & qui md 16n hon dé
c6 thé ap dung vao qua trinh xr i nudce thai cia cic nha may ché bién dira.
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SUMMARY

THE APPLICATION SOME MICROBIAL STRAINS IN PINEAPPLE WASTEWATER
TREATMENT

The canning process of pineapple fruit usually generates a huge amount of solid and liquid
waste that should be proper treated before released in to the environment. Wastewater from the
processing of fruit is usually high in organic components such as sugars, organic acids, cellulose
and can cause serious pollution if released into the environment without proper treatment., The
ability of yeast strains (H5 and H7) utilizing soluble sugars and organic acids, bacterial strains
(X3, X7) degrading cellulose, leads us to apply them in treatment of pineapple wastewater.

The batch culture of the above microorganisms for reducing COD of pineapple wastewater
was carried out. A volume of 200 ml unsteriled pineapple wastewater with initial pH 4,2 and
COD 1534 mg/litter, were inoculated with the yeast strains and bacterial strains, with shaking
220 rpm/min within 72 h, the experiment addition inoculated microbial strains could removed
94% of COD from wastewater, meanwhile the experiment without inoculated microbial strains
removed only 37% of COD.
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