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SUMMARY

Study on the producing of fuel ethanol from grains of sweet sorghum

The yeast cells Saccharomyces cerevisiae CNTP Y.7028 is used in the experiments for obtaining
the fuel ethanol from grains of sweet sorghum. The parameters of starch hydrolysis process are:
The ratio of starch to water is 30 percent; the pH value is 5,5; the concentration of Termamyl to the
starch is 0,06%, the temperature of gelatinization is 95°C for 30 minutes. After that the temperature
is reduced to 65°C and 0,5% AMG is added, saccharification time is 60 minutes. The fermentation
of the obtained wort from sweet sorghum grains is made with rate of 0,25% Saccharomyces
cerevisiae CNTP Y.7028; 0,05% MgSQ4; 0,5% KH2PO4; 0,136% Ure. Fermentation time is 4 days.

The concentration of ethanol in the fermented wort is 10,6%.
Keywords: Sweet sorghum, fuel ethanol, gelatinization, saccharification, fermentation.

1. BAT VAN DE

Nhu cau tiéu thu ning luong ngay mot
cao trong khi diu mo dang can kiét dan.
VAan d& san xuét ethanol nhién liéu da dugc
thuc hién tai nhiéu nudc trén thé gioi.
Ethanol dugc san xudt tir tinh bot nhu lda,
ngd, khoai, sin, mia dudng, cu cai dudng.
Cao luong ngot dugc quan tam nghién curu
dé san xuat ethanol boi n6 co tiém niang 16n
cua cay nang lugng tai tao. Tinh uu viét cua
cdy trong nay la dau vao thap, san sinh mot
luong carbohydrate cao va co thé trong
dugc & vung khi hau 6n déi. Than cao
lwong ngot 1a ngudn dudng cao cho san
xuét ethanol hiéu qua, hat cao luong ngot
duoc san xuit tai Trung Quéc cho mot
luong ethanol twong duong voi than. Hat
cao luong ngot co chira tdi 60% tinh bdt, co
thé phoi kho va bao quan, giup kéo dai thoi
gian hoat dong ciia nhia may san xut
ethanol trong nam. San xuat ethanol tir hat
cao lwong ngot s& 1am ting hiéu qua kinh té
d6i voi viée trong ngil cde nay cho san xuat
ethanol nhién liéu.

Il V@T lIEU VA PHUONG PHAP NGHIEN CUU
1. Vat liéu nghién clru

- Ching nidm men Saccharomyces
cerevisiae CNTP Y.7028.

- Hat cao luong (P9 am W = 10,5%).

- Enzym Termamyl 120 L (NOVO,
Dan Mach)

- Enzym AMG 300 L (NOVO, Pan
Mach).
2. Phwong phap nghién ctru
2.1. Phwong phap phén tich
_ - Ham luong chat kho dugc xdc dinh
bang chiét quang ké (° Bx).

- D@ nhot cua dich duogc xac dinh bé‘mg
nhét ké Otwan.

_ -Ham lugng duong khir dugce xac dinh
bang phuong phap Lane - enyon.

- Ham luong ethanol duogc Xac diqh dga
trén nhiét do s6i st dung thict bi cat con
Salleron Dujardin cuia Phap.

- Ham lugng axit t?)ng duogc xac dinh
bang phuong phap chuan do NaOH 0,IN,
chi thi phenolphtalein.
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2.2. Phwong phap thwc hién

2.2.1. Lua chon ty 1é bét dich: Nong do
bot cao luong thay ddi tir: 15%; 20%; 25%;
30% va 35%. B6 sung 0,12% Termamyl,
pH 6,5, nang nhiét d6 1én 95°C, giit 30
phut, ha nhiét xuéng 65°C, bd sung 0,5%
AMG. Giir 65°C/60 phut. Xac dinh d6 nhét
va DE dich ho4, nong do chat kho va DE
duong hoa.

2.2.2. Xdc dinh anh hwong cia pH dén
qud trinh dich héa: Nong do bot dich 1a
30%, ty 1& enzym Termamyl bd sung la
0,12%, nhiét d dich hoa 95°C, thoi gian 30
phut, pH thay d6i tir 3,5 -7,0. Xac dinh DE
dich héa va d6 nhot cua dich.

2.2.3. Anh hwong cia nhiét do t6i qua
trinh dich héa: Nong do bot dich 1a 30%, ty
1¢ enzym Termamyl bd sung 1a 0,12%, pH
bot dich 1a 5,5, nhiét do thay doi tir 85 -
100°C, thoi gian dich hoa 30 phat. X4c dinh
DE dich héa va @6 nhét cua dich.

2.2.4. Anh hwong cia nong do enzym
Termamyl dén qud trinh dich héa: Nong do
bot dich 1a 30%, pH 5,5, nhiét d§ dich hoa
95°C, thoi gian dich héa 1a 30 phut. Bo
sung Termamyl ty 1€ 0,04; 0,06; 0,08; 0,10;
0,12 va 0,14% tinh theo bdt cao luong. Xac
dinh DE dich héa va d nhét cia dich.

2.2.5. Anh huéng cua thoi gian dén qua
trinh dich héa: Nong d6 bot dich 1a 30%,
pH 5,5, ty 1¢ Termamyl b6 sung 1a 0,06%,
nhiét d6 dich hoa 95°C, thoi gian dich hoa
thay doi tir 5-50 phat. Xac dinh DE dich
hoa va @6 nhét cia dich.

2.2.6. Xac dinh nong dg enzym dwong
héa thich hop: Nong d6 bot dich 1a 30%,
pH 5,5, ty 1& Termamyl b6 sung 1a 0,06%,
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nhiét d6 dich hoa 95°C, thoi gian dich hoa
30 phat. Ha nhiét do xuéng 65°C, bd sung
AMG vé6i ndng do 0.2; 0,3; 0.4; 0,5 va
0,6% duong hoa trong 60 phut. Li tdm, xac
dinh ham luong chat kho (Bx) va DE dudng
hoéa.

2.2.7. Xac dinh thoi gian dwong hoa
thich hop: Nong do bot dich 1a 30%, pH
5,5, ty 16 Termamyl bd sung 1 0,06%, nhiét
dd dich hoa 95°C, thoi gian dich héa 30
phat. Ha nhiét d6 xudng 65°C, bd sung
AMG 0,5%, thoi gian dudng hoa thay ddi
tr 30-90 phtt. Li tdm, xac dinh ham lugng
chat kho (Bx) va DE dudng hoa.

2.2.8. Xdc dinh ty 1é giong sir dung
trong 1én men: Mbi trudng 1én men c6 ndng
d6 bot dich 30% duoc bd sung sinh khéi 24
gid tudi cta ching Y7028 theo ty 18 0,25g;
0,5g; 0,75g va 1g/200 ml. Lén men & 30°C.
Pém s6 luong t& bao ndm men trong dich
1én men, ham lugng dudng sot, ham lugng
codn va axit tong sau 1én men.

2.2.9. Xdc dinh nguon dinh dwdng bo
sung dén quda trinh lén men con: Dich
duong héa hat cao lwong co6 ndng do bot
dich 30%, ty 18 sinh khdi nAm men 0,25%,
bd sung dinh dudng MgSOs, (NH4)2SO4,
KH,POy4, ure, 1én men ¢ 30°C trong 5 ngay.
Xac dinh ham luong con, duong du va axit
tong sau 1én men.

2.2.10. Bong hoc cua qua trinh lén men
con tir dich thity phan hat cao lwong: Dich
duong hoa hat cao lwong c6 nong do bot
dich 30%, ty 1¢ giéng tiép 1a 0,25%, bd
sung dinh dudng MgSO4 0,05%, KH2PO4
0,5% va ure 0,136%. Lén men & 30°C trong
7 ngay. Theo doi va xac dinh ham lugng
con, duong du sau 1én men.
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IIL. KET QUA VA THAO LUAN

1. Nghién clru diéu kién thay phan thich hop

1.1. Lwa chon ty 1é bét dich

Bang 1. Anh huéng cua ndng d6 bot dich dén qua trinh dich hoa va dudng hoa (nim 2009)

Ty lé bét cao lwong Qua trinh dich héa Qua trinh dwong héa
(%) DE dich héa D6 nhot (cp, 30°C) Chét khb (Bx) DE dworng héa
15 16,0 2,35 8 97,3
20 18,0 2,55 11 98,5
25 18,0 3,78 13 98,7
30 18,3 4,21 15 98,5
35 17,5 5,48 17 98,0

Két qua & Bang 1 cho thiy: Nong do
chét kho, DE dich héa va d nhét cia dich
thily phan ting ty 1& thuan véi sy ting ndng
do bot dich. Khi néng dd bot cao luong
tang tir 15-25%, gid tri DE duong hoa tang
tir 97,3 1én 98,7. Tiép tuc tang nong do bot
dich 1én 30%, néng dd chat kho trong dich
duong dat 15°Bx, DE dudng hoa giam nhe.
O nong d6 bot dich 35%, nong do chét kho
dat cao nhat 17°Bx, nhung d6 nhét cua dich
chéo tang cao va DE duong hoa giam. Véi
mong mudn ting luong con trong ddm chin,
nhung van ddm bao ham lugng duong trong
dich thu dugc cao va hiéu suét qua trinh
thily phan cao, nong do bot dich 1a 30%
duoc lua chon.

1.2. Anh hwéng cia pH dén qud
trinh dich hoa

Bang 2. Anh hudng cia pH dén qua trinh

Theo Bang 2, pH ¢6 anh huéng dén qua
trinh dich hoa. O pH 5,5 gia tri DE dich hoa
cao nhit va do nhot cua dich 1a thap nhét.
pH 5,5 dugc lya chon.

1.3. Anh hwéng cua nhiét d6 téi qud
trinh dich hoa

Bang 3. Anh huéng cua nhiét d6 dén qua
trinh dich hoa (nam 2009)

Nhiét do DE Do nhot
TT YN C
(°C) dich héa (cp, 30°C)
1 85 16,5 5,64
2 90 17,2 4,87
3 95 18,5 4,12
4 100 18,1 4,3

dich héa (nam 2009)

T pH DE dich hoéa | B4 nhét (cp, 30°C)
1 3,5 10,4 5,75

2 4,0 13,6 5,43

3 4,5 16,4 5,16

4 5,0 17,2 4,52

5 5,5 18,5 412

6 6,0 18,1 4,54

7 6,5 17,2 5,74

8 7,0 16,4 6,53

Két qua thyc nghiém tir Bang 3 cho
thdy: Nhiét do co anh huong dén qua trinh
dich hoa. Trong khoang nhiét do tur 85 -
95°C, DE dich héa ting ty 1& thuin voi su
tang cua nhiét d9, khi nhiét do tiép tuc tang
l1én 100°C, DE dich héa khong nhitng
khong ting ma con giam. O nhiét do 95°C
gia tri DE dich hoéa dat cao nhét va do nhét
tuong d6i thap. Vi vay, nhiét do dich héa
95°C duoc lua chon.
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1.4. Anh hwéng cia nébng d6 enzym
Termamyl dén qud trinh dich héa

Béng 4. Anh huéng ciia ndng d6 Termamyl
dén qua trinh dich hoa (nim 2009)

Néng do DE Do nhét
Termamyl (%) dich héa (cp, 30°C)
0,04 15,5 4.4
0,06 16,5 4,2
0,08 16,5 4,15
0,10 16,6 412
0,12 16,7 4.1
0,14 16,7 4,05

Két qua ¢ Bang 4 cho thdy: Nong do
Termamyl ¢6 anh hudng dén qua trinh dich
hoa. Véi su ting ndng d6 Termamyl lén
trén 0,06% gia tri DE dich hoa tang khong
dang ké, d6 nhét cua dich chao giam it, vi
Iy do tiét kiém nguyén liéu ma van dat duoc
hiéu qua tbi da ty 1& Termamyl 0,06% dugc
Iva chon.

1.5. Anh hwéng cua thoi gian dén
qua trinh dich hoa

Béng 5. Anh huéng cua thoi gian dén qua
trinh dich hoa (nam 2009)

khi kéo dai thoi gian duong hoa tur 5-30
phut, gia tri DE dich hoa tang to 7,9 -
16,5. Tiép tuc kéo dai thoi gian dich hoa
dén 50 phat, DE dich héa ting khong
dang ké, d6 nhét dich chdo hau nhu khong
thay doi dong thoi viéc kéo dai thoi gian
s& ton kém nhién lidu va qué trinh cong
ngh¢. Vi vay, thoi gian dich héa 30 phut
duoc lua chon.

1.6. Xdc dinh néng dé enzym dwong
héa thich hop

Bang 6. Anh hudng cua ndng d6 AMG dén
qua trinh duong hoa (nam 2009)

Néng d6 AMG (%) | Chat khé (Bx) | DE dwéng héa
0,2 14,0 90
0,3 14,5 94
0,4 14,8 96
0,5 15,5 97
0,6 15,5 97

Két qua ¢ Bang 6 cho thdy: Nong do
AMG c6 anh huong dén qua trinh dudng
héa. DE duong hoa ting ty 1¢ thuan voi
noéng do AMG sir dung. O nong d6 AMG
0,5% DE dudng hoa dat gia tri cao nhét
(DE = 97). Tiép tyc ting ndong d6 AMG lén

tr | Thoigian | DEdich | B§nhét(cp, | 0,6%, DE duong hoa khong ting. Vi vay,
{ o 0 X ~
(phut) hoa 30°c) nong do AMG 0,5% duoc lya chon.
1 5 7,90 5,31
2 10 102 4,84 ) 1.7. Xac dinh thoi gian dwéng héa
3 15 135 4,56 thich hop
4 20 14,2 4,18 Bang 7. Anh hudng cua thoi gian d¢én qua
5 25 1538 417 trinh duong hoa (nam 2009)
6 30 16,5 4,15 _
7 35 16.7 112 Thei gian (phuat) | Chat khé (Bx) | DE dwong hoa
’ ’ 30 14,5 93
8 40 16,8 4,12 40 148 95
9 45 16,8 4,10 50 153 97
10 50 16,8 4,10 60 15,6 98
70 15,6 98
Két qua Bang 5 cho thay: Gia tri DE 80 15,7 98
dich hoa tang ty 1¢ thudn voi thoi gian, 90 15,6 98
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Két qua & Bang 7 cho thiy: Trong
khoang thoi gian tir 30 - 60 phut, DE tang
ty 1¢ thuan voi thoi gian duong hoa, khi kéo
dai thoi gian duong hoa trén 60 phut, gia tri

DE dudng hoa khong ting, diéu nay co thé
giai thich 1a do luong tinh bdt trong dich da
duoc thiy phan hét. Vi vay, thoi gian
duong héa 60 phut duge lua chon.

2. Nghién ctru diéu kién 1én men con tir dich thiy phan hat cao lwong

2.1. Xé4c dinh ty 1é giéng b6 sung

Bang 8. Anh hudng cua ty 1é giong ndm men bd sung dén qua trinh 1én men con

(nam 2009)
Lwong sinh khéi bd sung| Sé lwong ndm men EtOH Pwong dw Axit téng theo H2S04
(9/200ml) (CFUImI) (%vIv) @) (@)
0,25 1,8 x 108 8,7 8,63 3,63
0,50 3,8 x 107 9,05 8,07 3,63
0,75 8,3 x 107 9,05 7,79 3,77
1,00 5,0 x 108 9,05 7,82 3,82

Két qua & Bang 8 cho thay: Ty 1¢ giéng
bd sung co6 anh huong dén qua trinh 1én
men cdn. Vi cing diéu kién 1én men, mau
bd sung ty 1& ndm men 1a 0,5g/200ml tng
voi ty 1é té bao ndm men 1a 3,8 x 107 té
bao/ml cho ham lugng con cao nhét (dat
9,05% v/v). Vi vy, ty 1& gidng bd sung
0,25% (0,5g/200ml) dugc lua chon.

2.2. Xéc dinh nguén dinh dwéng bé
sung dén qua trinh 1én men cén

Nong d6 ciia cac chét dinh dudng dugc
lga chon dua trén hang loat thi nghiém
nhim muc dich t6i uvu héa quéa trinh phat
trién sinh khéi va 1én men cia ndm men.

Bang 9. Anh huéng cua ngudn dinh dudng b sung dén qua trinh 1én men hat cao lwong

(nam 2009)

- Thanh phan dinh dwéng (%) Pudng dw EtOH Axit téng
MgSO4 (NH4)2S04 KH2PO4 Ure (g/l) (%) (9/1)
1 - 0,3 0,5 - 7,03 9,80 1,94
2 0,05 0,3 - - 7,89 10,05 1,47
3 0,05 - 0,5 - 7,66 10,05 1,57
4 0,05 - 0,5 0,136 7,14 10,60 1,67
5 0,05 0,3 0,5 - 7,22 10,25 1,62
6 - - - - 25,18 8,00 1,91
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Két qua & Bang 9 cho thdy: Tat ca 5
mau bd sung dinh dudng nito, photpho va
magie déu cho két qua 1én men t6t hon mau
dbi chimg (miu 6) khong bd sung dinh
dudng. Trong sd 5 mau thi nghiém, mau sb
4 v6i thanh phan dinh dudng gom MgSOs
0,05%, KH2PO4 0,5% va ure 0,136% do
con thu duge 1a cao nhét (dat 10,6%v/v). Vi
véy, ty 1& dinh dudng bd sung 1a MgSO4
0,05%, KH2PO4 0,5% va ure 0,136% duoc
Iva chon.

2.3. Béng hoc cua qua trinh 1én men
cén twr dich thay phan hat cao lwong

—e— Duong dw (g/l)

—&— HOH (%)

Hinh 1. Dong hoc cua qua trinh lén men
con tir hat cao heong ngot (nam 2009)

Két qua ¢ hinh 1 cho thiy: Ham lugng
con trong dich thuy phan hat cao lwong dat
gia tri kha cao sau 4 ngay 1én men. Viéc
kéo dai thoi gian 1én men dén 7 ngay, ham
luong con trong dich ting khong dang ké
(tir 10,6% 1én 10,8%) trong khi tén kém
nhén cong va khong tin dung dugc thiét bi
lén men. Thoi gian Ién men 4 ngay dugc
lua chon.

IV. KET LUAN

1 - Cac thong sd clia qué trinh san xuat
dich duong tir hat cao lwong ngot nhu sau:
B0t cao lvong ngot dugc hoa voi nude theo
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ty 1€ 30%; pH dich hoa 5,5; ty 1¢ Termamyl
0,06%; nhiét do dich hoa 95°C trong thoi
gian 30 phat, ha nhiét d6 xubng 65°C bd
sung enzym AMG 0,5% trong 60 phut.

2- Céc thong sd ciia qua trinh 1én men
dich duong tur hat cao luong dugc xac dinh
nhu st dung chung niam men
Saccharomyces cereviosiae CNTP Y. 7028;
Ty 1¢ gidng bd sung 0,25% (0,5g/200ml), ty
1é cac chat dinh dudng bd sung 1a MgSO4
0,05%, KH2PO4 0,5% va ure 0,136%, thoi
gian 1én men 4 ngay. Ham luong con trong
dich 1én men dat 10,6%.
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NGHIEN CU'U XAY DUWNG QUY TRINH SU’ DUNG
CHE PHAM VI SINH VAT BE XU LY RAC HI’U CO’
TRONG SAN XUAT RAU

Nguyén Thi Yén, Nguy&n Héng Son,
Lé Thj Thanh Thly, Ha Thi Thuy,
Lwong Hiru Thanh, Téng Hai Van

SUMMARY

Study and develop technology using microorganism innoculant to treat vegetable waste

Organic waste produced at during and post harvest tomato about 20-45 ton/ha and cabagge about
15-30 ton/ha. Its takes the role as a vector to transmit diseases and pets. Treating vegetable waste
in the field by composting by microbiological activity is not only making organic fertilizer on the spot
for restoring nutrients for the soil and reducing the matter of chemical fertilizers, petticide, but also
clearning agricultural enviroment. Vegetable residues treatment processes with BIOEM has gained
positive results. Tomato, cucumber residues are completely decomposed in 35- 40 days and
cabagge residues are completely decomposed in 25 -30 days. After treatment the product compost
without contain E.coli, salmonella. This compost can be used as organic fertilizer for crop.

Keywords: BIOEM, microorganism innoculant, Organic waste, Vegetable residues

I. BAT VAN DE

Udc tinh lwgng rac hitu co trén mdi
hecta trong ca chua tir 20-45 tan, cai bap
15-30 tan tuy thudc vao gidng va thoi vu
trong. Gan day, do chin nudi quy mé nho
dugc thé dan bang hinh thirc chan nudi tap
trung, st dung thic dn cong nghiép va do
su lam dung qua nhiéu vao phén hoa hoc
nén nong dan thudng khong quan tim dén
viéc tan thu rac rau ma cha yéu bo lai
ruéng. Piéu d6 khong chi gy lang phi
ngudn phu pham co gia tri co thé lam
nguyén liéu du vao cho san xuit ma con
gdy 6 nhiém moi truong. Bén canh do, rac
rau va cd dai con la ky chu cta sau bénh
hai va 1a nguon lan truyén siu bénh. Do
vay, s€ lam tidng chi phi phong tru sau
bénh trong san xuét va anh huéng dén chit
lugng cua san pham Pé xu 1y phé phu
pham trong san xuat rau dat hiéu qua cao,
can c6 nhitng nghién ciru Iya chon ché
pham, quy trinh xir Iy phu hop. Ché pham

vi sinh vat BIOEM 1a san phim cua Vién
Moi truong néng nghiép da dugc dé tai lya
chon, nghién ctru xay dung quy trinh Ung
dung phu hop véi tirng loai rac thai dac thu
va voi quy mod san xuat, dap ung yéu ciu
xtr 1y tan du thuc vat trén ddng rudng &
vung chuyén canh rau, lam sach moi
truong dong rudng, han ché sau bénh lay
lan va tao ra ngudn phan hiru co phuc vu
san xuat nong nghiép bén virng.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

1. Vat liéu nghién ctru

- Réc hitu co trong san xuét rau (cdy ca
chua, dua chudt, bi, cai bép, sup lo,... co
dai), phé thai chan nudi (phan ga hién dang
duoc sir dung phd bién ¢ cac vung san xuat
rau).

- Ché pham BIOEM 1a san pham chira
t6 hop vi sinh vat ¢ kha ning sinh tong
hop enzym ngoai bao: xenluloza, proteaza,
photphataza. Mat d6 VSV > 108cfu/g.
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