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NGHIEN CU'U TOI WU HOA THANH PHAN CAC VI SINH VAT
THAM GIA TAO CHE PHAM SINH HOC XU’ Li PHE THAI
NONG NGHIEP

"TRAN DINH TOAI, PHAM HONG HAI, DO TRUNG SY,
NGUYEN BICH THUY, HOANG THI BICH

1. MO PAU

Viét Nam c6 dién tich dét trong laa hién nay va téinam 2010 1a 4,2 triéu ha [1], nam 2007
da san xuat duoc 36 triéu tan luong thuc quy ra théc (trong dé thoe 32 trigu tin, ngd la 4 triéu
tan) [2]. Vi san luong luong thuc hang nam dat tuong tu con s6 néu trén, phé thai nong nghiép
ciing ching 100 triéu tan /nam

Theo phuong thiic san xudt nong nghiép truyén théng, phé thai néng nghiép (rom, ra, than
cay hoa mau..) sau khi thu hoach dugc chuyén vé nha va st dung nhu mét ngudn nhién liéu chinh
dé dun ndu, mot phan luu gii trén dong rudng khong duogc xu |i hodc dot bo di. Diéu do, khong
nhiing gay anh hudng t6i méi truong sinh thai ma con rat lang phi nguon nguyén liéu c6 ngudn
goc thuc vat nay.

Viéc tan dung, xu li phé thai néng nghiép bang cong nghé sinh hoc véi muc dich tao mim
huu co vi sinh phuc vu san xuit ndng nghiép dang 1a mot hudng di ding dan, nham gép phan cai
tao d6 phi nhiéu cho dat, gop phan bao vé méi truong va phat trién bén viing.

Xuat phat tir nhu cau thuc té trén, ching t6i da tién hanh nghién ctu nham tim ra duoc
phuong phap tao ché pham sinh hoc ¢é hoat luc cao dé xir |i phé thai néng nghiép, bao vé moi
truong. Duong nhién, trong ché pham sinh hoc nay phai ¢6 su tham gia ciia nhiéu ching vi sinh
vat.

Két qua nghién ctru tuyén chon, ching t6i da lua chon duoc cac ching sinh vat 2P, 7P, Cs;
va Cys c6 kha ning phén hay cao cellulose, thanh phan cha yeu trong rom, ra (phé thai nong
nghiép). Tir do, c6 thé két hop cac chung nay dé san xuat ché pham sinh hoc c6 hoat luc cao
XU i phe thai néng nghié€p [3]. Tuy nhién, hoat luc cua cac chung khong ddng déu nhau, can phai
can nhéc ti 18 thanh phan tham gia cua ching vao ché pham.

Do d6, Muc dich cia chang t8i 1a nghién ciru la tim thanh phan t5i uu cla cac ching vi
sinh vat 2P, 7P, C;, va Cs4 duoc du dinh tham gia vao tao ché pham sinh hoc d€ xu Ii phé thai
nong nghiép ¢é hoat luc cao.

2. PHUONG PHAP NGHIEN CUU

I- Tuyén chon cac ching sinh vat c6 kha nang phan huy cao cellulose.
2- Phuong phap ké hoach héa thuc nghiém [4].

Phuong phap ké hoach hoa thuc nghiém cho phép tim thanh phan t&i uu cia cac vi sinh vat
tham gia tao ché pham sinh hoc dugc mo ta bang phuong trinh hdi quy.

Phuong trinh héi quy duoc viét dudi dang sau:
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Quy hoach mang don héa Scheffe cho truong hop 4 ciu tu dé tim phuong trinh hinh
phuong ¢ dang da thirc bac 3-s& sir dung trong dé tai duoc thé hién & bang “Ma tran va két qua
quy hoach thuc nghiém” (Phan két qua) :

Trong dé x, X3, X3, X4 - ham luong 4 céu tir (cac bién dau vao);
y - tinh chat cua hé (théng s6 dau ra). '

Phuong trinh hoi quy béc 3 nhan dugc tir quy hoach trén ¢6 dang

4 4 4 .4
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Tinh tuong hop ctia phuong trinh (3) duoc kiém dinh theo sb liéu & cac thi nghiém kiém tra
béng cach tinh dai lugng & vdi chuan so Student t nhu trong tai liéu [4]

N ®)
s,N1+E
Néu t < ton (f) v&i moi diém kiém.tré thi per‘O'ng trinh tuong hop.va phuong trinh nhén
duoc c6 thé su dung dé tinh toan )7 cho bét ky to I{Q‘p nao cua Xj, X3, X3 va xy cing nhu 1a tim
gia tri toi wu.

3. KET QUA NGHIEN CUU TOI UU HOA CAC THANH PHAN CUA VI SINH VAT
TRONG CHE PHAM SINH HQC XU Li PHE THAI NONG NGHIEP

Phan ket qua tuyén chon céac chung vi sinh vét ¢é kha nang phan hay cao cellulose, vi qua
dai nén ching t6i chi khai quat tom tat nhu sau: s

ba lua chon dugc 4 chang vi sinh vt ¢6 hoat luc enzyme cellulase cao dé tham gia tao ché

pham sinh hoc phan giai phe thai néng nghiép: dé 1a 2 ching vi khuan Css, Cye va 2 chung xa
khuan 2P, 7P.
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3.1. Xéc dinh cac cau tir tham gia vao Phuong trinh héi quy

4 chung vi sinh vat néu trén chinh la 4 cau tur tham gia vao Phiong (rinh héi quy. Véi 4
ching vi sinh vat nay. can tién hanh quy hoach thuc nghiém giai bai toan téi uu tim ti 1é thanh
phan cua ching trong ché pham sao cho ‘ché pham c6 hoat dd enzyme cao nhit tic la ché pham
c6 hoat luc phan giai phé thai néng nghiép cao nhat

Tir phuong trinh tong quét (1), voi 4 cau ti sé& thu dugc phuong trinh héi quy bac 3 & dang
chung nhu néu trén (Phuong trinh 3):

3.2. Tién hanh quy hoach thyc nghiém

Bang 1. Ma tran va két qua quy hoach thuc nghiém

'F Bién thuc (ml) Bién ma hoa Hoat d6 enzyme
No Zigmb Z3 (ml) Z3 (i) Zy. () X X2 X3 X4 Ky y
hiéu (U/mly
I 12 0 0 0 1 0 0 0 2 222
2 0 12 0 0 0 1 0 0 Y2 19,7
3 0 0 12 0 0 0 1 0 Y3 28.39
| 4 0 0 0 12 0 0 0 ! Vi 14,61
s 8 4 0 o |23 13| o 0 | oy | 212
6 8 0 4 0 2/3 0 1/3 0 Vi3 24,36
7 8 0 0 4 2/3 0 0 1/3 Yins 19.5
8 4 8 0 0 1/3 | 2/3 0 0 Y122 20,5
9 0 8 4 0 0 2/3 1/3 0 Y123 22,74
[0 0 8 0 4 0 2/3 0 1/3 Y124 17,9
11 4 0 8 0 1/3 0 2/3 0 Y133 27,59
12 0 4 8 0 0 1/3 2/3 0 Y233 25,42
13 0 0 8 4 0 0 2/3 1/3 Y334 24,35
14 4 0 0 8 1/3 0 0 2/3 Y14 17,5
15 0 4 0 8 0 1/3 0 2/3 Y244 17
16 0 0 4 8 0 !0 1/3 2/3 Y344 19,35
17 4 4 4 0 173 | 1/3 1/3 0 Vi3 23,6
18 4 4 0 4 173 | 173 0 1/3 Vi 19,7
19 4 0 4 4 1/3 0 1/3 1/3 Y14 22,76
20 0 4 4 4 0 1/3 1/3 1/3 yae | 210
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Thanh phéan cla ching cac vi sinh vat tham gia tao ché pham sinh hoc duoc biéu thi bang
s6 luong dich 1én men cua chung cac vi sinh vét nay.

Sau khi [én men, tién hanh xéac dinh téng sd vi sinh vat va kiém tra hoat do enzyme
cellulase cua dich 1én men thu dich trong céac ching.
L4y 12 ml dich Ién men cua céc chung lam thé tich riéng ré cta tham gia vao hé

Quy hoach mang don hoa Scheffe cho truong hop 4 cau tir dé tim phuong trinh binh
phuong & dang da thirc bac 3 s€ su dung duoc thé hién & bang ma tran quy hoach thuc nghiém
(bang 1).

Két qua quy hoach thuc nghiém duoc mo ta trén hinh sau

Hink 1. Mang {4,3} clia cc s6 liéu quy hoach thuc nghiém trong bang 1

3.3. Phuong trinh héi quy tdi wu hoa cac thanh phan clia vi sinh vat trong ché pham sinh
hoc xir Ii phé thai néng nghiép

Tur bang ké hoach thuc nghiém néu trén thu duoc cac hé sb cua phuong trinh héi quy nhu
sau:
- Céc hé sb B;:
B1=222; 3,=19,7, B;=2839; B,=14,61.
- Cac hé so f3y:
Bi2= -0,45; B13=3,06; B1s= 0,4275; B23= 0,158; Boa = 1,328; 35, 2,745.
- Céc hé sb Bijk:

Bias =-21,7125; By = 19,395; Bm 12,5325; Pass = -6,48.
- Céc hé sb ¥i:
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Y27 - 0,9, Yi3= - 7,875, Yi4= -125775, Y3 = 1,463, Y24 = -5,378, Y4 = 2,745

Tdng hop cac két qua cho thy, phuong trinh héi quy thu duoc 1a da thirc bac 3 cia 4 céu tur
c6 dang sau:

~

Yy = 22,2x; + 19,7x, + 28,39x; + 14,61x, - 0,45x,x, + 3,06x,x; +

0,4275x x4+ 0,158x,x5 + 1,328x,x4+ 2,745x;3x4 - 0,9%,X,(X; - X;) -
7,875x1x3(x; - x3) — 12,5775x x4(x; - x4) + 1,463x,x3(x; - X3) -
5,378x2x4(x7 - X3) + 2,745x3x4(X; - X4) —21,7125x,x,x; +
19,395x,x,x4 +12,5325x;X3x4 — 6,48X,X3Xy
Pé kiém tra dinh tinh tuong hop ciia mé hinh da tién hanh mot sé thi nghiém bé sung &

bang 2.

Bang 2. Két qua thi nghiém b sung

No X X2 X3 X4 y j, _ Ay
] 1/4 1/4 174 174 22,09 21,74 0,352
2 3/4 174 0 0 21,47 21,36 0,106
3 3/4 0 174 0 24,55 23,58 0,967
4 3/4 0 0 1/4 19,47 19,2 0,266
5 174 0 3/4 0 2935 28,15 [,195
6 0 1/4 3/4 0 28,52 26,11 2,41
7 0 0 3/4 174 27,52 25,72 1,803

Két qua kiém tra cho thiy mé hinh tuong hop boi céc gia tri tinh toan cua chuan sb Student
deu nho hon gia tri tra bang ty,(f).

M6 hinh (*) da duoc sir dung dé tim diéu kién téi uu va nhan duoc:

Y max = 29,61
2R
=0.19 (chung vi khuan 32);
x> = 0,16 (ching vi khuan 36);
X3 = 0,41 (ching xa khuan 2P);
= 0,24 (chung xa khuan 7P).

Nhu vay, tu két qua nghién ctru t6i uu hoa thanh phan clia cac vi sinh vat tham gia tao ché
pham sinh hoc cho thdy, thanh phan cua cac céc ching dé tao ché pham co hoat luc enzyme
cellulase cao nhat tire 1a ¢6 hoat luc cao dé xur i phe thai néng nghiép cé ti I¢ nhu sau: C32/
C36,2P /7P = 0,19/ 0,16/ 0,41/ 0,24,
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3. KET LUAN
D3 nghién citu tbi wu hoa thanh phan cia cac vi sinh vat tham gia tao ché pham sinh hoc
béng phuong phap ké hoach thuc nghiém va nhan duoc phuong trinh héi quy tuong ang.
K ét qua tinh toan cho thay, thanh phan t6i uu cla cac cac chung vi sinh vat tham gia tao

ché pham sinh hoc c6 hoat luc cao dé xur If phé thainong nghiép cé ti 1& nhu sau:
C32/C36/2P /7P = 0,19/ 0,16/ 0,41/ 0,24.
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SUMMARY

STUDY ON THE OPTIMIZATION OF THE MICROORGANISM SPECIES,
PARTICIPATED IN THE PREPARATION OF BIO-PRODUCT USING
IN AGRICULTURAL WASTES TREATMENT

Vietnam is a big agricultural country. Every year, it is estimated the over 36 millions tons
of rice and from this had should be over 100 millions tons of agricultural waste. The treatment of
these waste treatment is an important problem.

For agricultural waste treatment it is necessery to produce effectively microbial
preparation. In order that microbial preparation shoud have be effective, it is important to found
optimal composition of these species in preparations. We have used method of experimental
planing to carry out this goal the scheffe simplex plan was used.

Our microbial preparation constitutes a symbiotic association of several recombinant
microbial species, four species: Cj,, C3, 2P and 7P.

From this method we can conclude that to increase the efficiency of microbial preparation,

the relationship between the optimal composition of these species in the preparations shoud be:
C32/C36/ 2P/ 7P =10,19/ 0,16/ 0,41/ 0,24.

Dia chi: Nhén bai ngéy 12 thing 3 nim 2009
Vign Khoa hoc va Céng nghé Viét Nam.
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