
TAP CHi KHOA HOC VA C O N G N G H E . Tap 47, s6 6, 2009 Tr. 77-82 

NGHIEN CU'U TOI U'U HOA THANH PHAN CAC VI SINH VAT 
THAM GIA TAO CHE PHAM SINH HOC XU' LJ PHE THAI 

NONG NGHIEP 

T R A N DiNH TOAI, PHAM H C N G H A I , D O TRUNG SY, 
NGUYEN BiCH THUY, H O A N G THj BiCH 

I .MODAU 

Viet Nam co dien tich dat trong lua hien nay va toi nam 2010 la 4,2 trieu ha [1], nam 2007 
da san xuat dugc 36 trieu tan luo'ng thuc quy ra thoc (trong do thoc 32 trieu tan, ngo la 4 trieu 
tan) [2]. Voi san lirgng luo'ng thuc hang nam dat tuong tir con so neu tren, phe thai nong nghiep 
cung chiing 100 trieu tan /nam 

Theo phuong thuc san xuat nong nghiep truyen thong, phe thai nong nghiep (rom, ra, than 
cay hoa mau..) sau khi thu hoaeh dupe chuyen ve nha va sir dung nhu mpt nguon nhien lieu chinh 
de dun nau, mpt phan luu giir tren dong rupng khong du'pc xir li hoac dot bo di. Dieu do, khong 
nhu'ng gay anh huang tai moi truang sinh thai ma con rat lang phi nguon nguyen lieu co nguon 
goc thuc vat nay. 

Viec tan dung, xii' li phe thai nong nghiep bang cong nghe sinh hpc voi mue dich tao miim 
huu CO' vi sinh phuc vu san xuat nong nghiep dang la mpt huong di diing dan, nham gop phan cai 
tao dp phi nhieu cho dat, gop phan bao ve moi truong va phat trien ben vung. 

Xuat phat tir nhu cau thuc te tren, chimg toi da tien hanh nghien ctru nham tim ra dugc 
phuong phap tao che pham sinh hpc co hoat luc cao de xii' li phe thai nong nghiep, bao ve moi 
truong. Duong nhien, trong che pham sinh hpc nay phai co su tham gia ctia nhieu chiing vi sinh 
vat. , , 

Ket qua nghien cu'u tuyen chgn, chting toi da lua chpn dugc cac chting sinh vat 2P, 7P, C32 
va C36 CO kha nang phan hiiy cao cellulose, thanh phan chii yeu trong rom, ra (phe thai nong 
nghiep). Tii' do, co the ket hgp cac chiing nay de san xuat che pham sinh hgc co boat luc cao 
xir li phe thai nong nghiep [3]. Tuy nhien, boat luc ciia cac chting khong dong deu nhau, can phai 
can nhac ti le thanh phan tham gia ctia chting vao che pham. 

Do do, Mue dich ctia chiing toi la nghien cii'u la tim thanh phan toi uu ctia cac chiing vi 
sinh vat 2P, 7P, C32 va C36 dugc du djnh tham gia vao tao che pham sinh hgc de xtr li phe thai 
nong nghiep co boat luc cao. 

2. PHUONG PHAP NGHIEN ClTU 

1- Tuyen chpn cac chiing sinh vat co kha nang phan hiiy cao cellulose. 

2- Phuong phap ke hoaeh boa thuc nghiem [4]. 

Phuong phap ke hoaeh hoa thuc nghiem cho phep tim thanh phan toi uu ciia cac vi sinh vat 
tham gia tao che pham sinh hgc dugc mo ta bang phuong trinh hoi quy. 

Phuong trinh hoi quy dugc viet duoi dang sau: 
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y = K^Y.^,x,-^ ZVV^7^ S .̂̂ 'V-,̂ A + - + E ^ . v - ' > . / . v - \ (1) 
\<i<q \<i<j<ci \<i<j<l^<q 

t rong do, q la so cau ttr Xi, X2, ..., Xn .... sao cho , . • 

<? .- •> - i 

Z ^ , = 1 . ' • •^' (2) 
/' -t- ' 

Quy hoaeh mang don boa Scheffe cho truang hgp 4 cau tti' de tim phuong trinh hinh 
phuong a dang da thirc bac 3 se sir dung trong de tai dugc the hien a bang "Ma tran va ket qua 
quy hoaeh thuc nghiem" (Phan ket qua) 

Trong do X|, X2, X3, X4 - ham lugng 4 cau tii' (cac bien dau vao); 

y - tinh chat ciia he (thong so dau ra). 

Phuong trinh hoi quy bac 3 nhan dugc tir quy hoaeh tren co dang 
4 4 4 .4 

j) = Z P. X, + Z P,,j X, Xj + Z 7,j X, Xj (X, - Xj) + YJ P'l̂ X.XjX, (3) 
/=! '.7 = 1 '•7 = 1 '-7=' 

i<j i<J . i<J<lc 

trong do "_. 

P, = y, ' ' V " - . .;•.) (4) 
9 

P.J = 4 (y.ij + y.jj - y. - Yj) (5) 

9 
Y.j = 4 . ( 3 y , . j - 3 y , j j - y , + yj) (6) 

27 9 
P,jk = 27 y , j k - ^ ( y„ j + y,jj-+ y„k +Tjik + y'jkk) + 2 ^y' "̂  >J "̂  y^^' ^^^ 

Tinh tuong hgp ciia phuang trinh (3) dugc kiem djnh theo so lieu a cac thi nghiem kiem tra 
bang each tinh dai lugng ^ vai chuan so Student t nhu trong tai lieu [4] 

\y ~ y\ 

^ Vi + ^ 
Neu t < tp,i (f) voi mpi diem kiem tra thi phuong trinh tuong bgp.ya phuong trinh nhan 

dugc CO the sti' dung de tinh toan y cho bat ky to hgp nao ctia Xi, X2, X3 va xy ciing nhu la tim 

3. KET QUA NGHIEN ClTU TOI UtJ HOA CAC THANH PHAN CUA VI SINH VAT 
TRONG CHE PHAM SEVH HOC XlT LI PHE THAI NONG NGHIEP 

Phan ket qua tuyen chgn cac chting vi sinh vat c6 kha nang phan hiiy cao cellulose, vi qua 
dai nen chting toi chi khai quat tom tk nhu sau: • 

Da lira chgn dugc 4 chting vi sinh vat co boat luc enzyme cellulase cao de tham gia tao che 
pham sinh hpc phan giai phe thai nong nghiep: do la 2 chung vi khuan C32, C36 va 2 chting xa 
khu§n 2P, 7P. 
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3.1. Xac dinh cac cau tu" tham gia vao Phirang trinh hoi quy 

4 chiing vi sinh vat neu tren chinh la 4 cau tii' tham gia vao Phucmg trinh hoi quy. Voi 4 
chiing vi sinh vat nay, can tien hanh quy hoaeh thuc nghiem giai bai toan toi uu tim ti le thanh 
phan ciia chimg trong che pham sao cho che pham co hoat dp enzyme cao nhat tii'c la che pham 
CO hoat luc phan giai phe thai nong nghiep cao nhat ' '; 

Tir phuang trinh tong quat (1), voi 4 cau tu se thu dupc phuong trinh hoi quy bac 3 a dang 
cluing nhu neu tren (Phuo'ng trinh 3): 

i . 

3.2. Tien hanh quy hoaeh thirc nghiem 

Bdng 1. Ma tran va ket qua quy hoaeh thuc nghiem 

No 

1 

2 

-> 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Bien thuc (ml) 

Z|.(ml) 

12 

0 

0 

0 

8 

8 

8 

4 

0 

0 

4 

0 

0 

4 

0 

0 

4 

4 

4 

0 

Z2. (ml) 

0 

12 

0 

0 

4 

0 

0 

8 

8 

8 

0 

4 

0 

0 

4 

0 

4 

4 

0 

4 

Z3.(ml) 

0 

0 

12 

0 

0 

4 

0 

0 

4 

0 

8 

8 

8 

0 

0 

4 

4 

0 

4 

4 

Z-l,(ml) 

0 

0 

0 

12 

0 

0 

4 

0 

0 

4 

0 

0 

4 

8 

8 

8 

0 

4 

4 

4 

Bien ma hoa 

X| 

1 

0 

0 

0 

2/3 

2/3 

2/3 

1/3 

0 

0 

1/3 

0 

0 

1/3 

0 

0 

1/3 

1/3 

1/3 

0 

X2 

0 

1 

0 

0 

1/3 

0 

0 

2/3 

2/3 

2/3 

0 

1/3 

0 

0 

1/3 

0 

1/3 

1/3 

0 

1/3 

X3 

0 

0 

1 

0 

0 

1/3 

0 

0 

1/3 

0 

2/3 

2/3 

2/3 

0 

0 

1/3 

1/3 

0 

1/3 

1/3 

X4 

0 

0 

0 

1 

0 

0 

1/3 

0 

0 

1/3 

0 

0 

1/3 

2/3 

2/3 

2/3 

0 

1/3 

1/3 

1/3 

Hoat dp enzyme 

Ky 
hieu 

y i 

y2 

y3 

y4 

y i ]2 

y n 3 

y i i j 

yi22 

yi23 

yi24 

yi33 

y233 

y334 

yi44 

y244 

y344 

yi23 

yi24 

yi34 

y234 

y 
(U/ml) 

22,2 

19,7 

28.39 

14,61 

21,2 

24,36 

19,5 

20,5 

22,74 

17,9 

27,59 

25,42 

24,35 

17,5 

17 

19,35 

23,6 

19,7 

22,76 

21,0 
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Thanh phan cua chting cac vi sinh vat tham gia tao chl pham sinh hpc dugc bieu thi bang 
so lugng dich len men ctia chting cac vi sinh vat nay. 

Sau khi len men, tiln hanh xac djnh tong so vi sinh vat va kilm tra boat do enzyme 
cellulase cua dich len men thu dich trong cac chiing. 

Lay 12 ml dich len men ctia cac chting lam the tich rieng re ciia tham gia vao he 

Quy hoaeh mang dan hoa Scheffe cho truong hgp 4 cau tu' de tim phuang trinh binh 
phuong a dang da thirc bac 3 se sii' dung dugc the hien a bang ma tran quy hoaeh thuc nghiem 
(bang 1). 

Kit qua quy hoaeh thuc nghiem dugc mo ta tren hinh sau 

Hinh I. Mang {4,3} ciia cac so lieu quy hoaeh thuc nghiem trong bang 1 

3.3. Phu-tfng trinh hoi quy toi u'u hoa cac thanh phan cua vi sinh vat trong che pham sinh 
hoc xu- li phe thai nong nghiep 

Til' bang ke hoaeh thuc nghiem neu tren thu dugc cac he so ctia phuong trinh hoi quy nhu 
sau: 

- Cac he so p,: ~ 

p, = 22,2; p2= 19,7; p3 = 28,39;p4= 14,61. 

- Cac he so Pij: 

P,2= - 0,45; p,3= 3,06; p,4= 0,4275; P23 = 0,158; p24= 1,328; P34 2,745. 

- Cac he so p.ĵ : 

P123 = -21,7125; P,24 = 19,395; p,34 = 12,5325; P234 = -6,48. 

- Cac he so Y,J: 
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Y,2 = - 0,9; y,3 = - 7,875; y^ = -12.5775; 733 = 1,463; 724 = -5,378; 734 = 2,745. 

Tong hgp cac ket qua cho thay, phuo'ng trinh hoi quy thu dugc la da thirc bac 3 ciia 4 cau ttr 
CO dang sau: 

y = 22,2x, + 19,7x2 + 28,39x3 + 14,61x4 - 0,45xiX2 + 3,06x1X3 + 

0,4275x,X4-i- 0,158x2X3 + 1,328x2X4-1-2,745x3X4 - 0,9xiX2(x, - X2) -

7,875x|X3(xi - X3) - 12,5775xiX4(X| - X4) -1- l,463x2X3(x2 - X3) -

5,378x2X4(x2 - X4) -I- 2,745x3X4(x3 - X4) -21,7125xiX2X3 -1-

19,395x1X2X4-1-12,5325x1X3X4 - 6,48x2X3X4 

De kiem tra djnh tinh tuong hgp ciia mo hinh da tien hanh mgt so thi nghiem bo sung a 
bang 2. 

Bdng 2. Ket qua thi nghiem bo sung 

No 

1 

2 

3 

4 

5 

6 

7 

X| 

1/4 

3/4 

3/4 

3/4 

1/4 

0 

0 

X2 

1/4 

1/4 

0 

0 

0 

1/4 

0 

X3 

1/4 

0 

1/4 

0 

3/4 

3/4 

3/4 

X4 

1/4 

0 

0 

1/4 

0 

0 

1/4 

y 

22,09 

21,47 

24,55 

19,47 

29,35 

28,52 

27,52 

y . 

21,74 

21,36 

23,58 

19,2 

28,15 

26,11 

25,72 

Ay 

0,352 

0,106 

0,967 

0,266 

1,195 

2,41 

1,803 

Ket qua kiem tra cho thay mo hinh tuong hop boi cac gia trj tinh toan ctia chuan so Student 
deu nho hon gia trj tra bang tp/|(f). 

Mo hinh (*) da dugc sir dung de tim dieu kien toi uu \'a nhan dugc: 

yr 29.61 

vo'i: 
X| = 0,19 (chimg vi khuan 32); 

X2 = 0,16 (chiing vi khuan 36); 

X3 = 0,41 (chiing xa khuan 2P); 

X4 = 0,24 (chiing xa khuan 7P). 

Nhu vay, tir ket qua nghien ciru toi uu hoa thanh phan ciia cac vi sinh vat tham gia tao che 
pham sinh hgc cho thay, thanh phan ctia cac cac chiing de tao che pham co boat luc enzyme 
cellulase cao nhat tire la co boat luc cao de xtr li phe thai nong nghiep co ti le nhu sau: C32/ 
C36,/2P/7P = 0,19/0,16/0,41/0,24. 
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3. KET LUAN 

Da nghien ciru toi uu hoa thanh phan ctia cac vi sinh vat tham gia tao che pham sinh hpc 
bang phuong phap ke hoaeh thuc nghiem va nhan'dugc phuang trinh hoi quy tuong ti'ng. 

Kit qua tinh toan cho thay, thanh phan toi uu ctia cac cac chimg vi sinh vat tham gia tao 
chl ph4m sinh hgc co boat luc cao de xti' li phe thai nong nghiep co ti le nhu sau: 

C32/C36/2P / 7P = 0,19/0,16/0,41/0,24. 

TAI LIEU THAM KHAO 

1. Mai Ai True - Dien tich dat trong lua nuac ctia nuac ta den nam 2010 se la gan 4,2 trieu 
ha, Bao Tuoi tre ngay 11-5-2009. 

2. So lieu thong ke ctia Tong cue Thong ke trong nam 2007. 

3. Tran Dinh Toai - Nghien ctru san xuat che pham sinh hgc co boat tinh cao xii' Ii phe thai 
nong nghiep, D I tai NCKHCN Sa KHCN Ha Npi, 2009. 

4. AxuasapoBa C. Jl., Ka4)apoB B. B. - OnTHMHsaitua 3KcnepHMeHTa s XHMHH H 

xHMHHecKOH TexHOJioruH. H3A, Bbicuiafl mKOJia, MocKBa, 1978. 

SUMMARY i 

STUDY ON THE OPTIMIZATION OF THE MICROORGANISM SPECIES, 

PARTICIPATED IN THE PREPARATION OF BIO-PRODUCT USING 

FN 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: C32, C36,2P 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: 
032/ C36/ 2P/ 7P = 0,19/ 0,16/ 0,41/ 0,24. 

. - ; • • r . - i . 

Dia chi: Nhdn bdi ngdy 12 thdng 3 ndm 2009 

Vien Khoa hpc va Cong nghe Viet Nam. 
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