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TOI UU HOA QUY TRINH KY THUAT SAN XUAT BIOETHANOL
TU CAY LUA MIEN NGOT (Sweet Sorghum)

Phan Phuéc Hién!, Tran Manh Cuong?

Tém tit: Sir dung wu thé vé ham lwong dwong khur cao trong cdy lua mién ngot (Sweet
Sorghum), dé tai da tién hanh khdo sdt t6i wu héa mét sé yéu t6 anh hieong dén qud trinh lén
men bio-ethanol tir nguén nguyén liéu nay véi muc dich phat trién nguon nhién liéu than thién
voi moi triwong-Nhién liéu sinh hoc. :

Két qua nghién ciru cho thay ham lwong dwong khir trong dich syrup liia mién dat
49,83% vé khoi lwong. Thoi gian nhdn sinh khéi t6i wu ciia ching Saccharomyces cerevisiae
trong dich dwong hiéu khi la 3 gio truée khi di vao qud trinh lén men ki khi. Nong dé ndm
men 0,2g/L va thoi gian 1én men 108 gic la t6i wu cho qud trinh 1én men dich lia mién. Nong
dé dich lia mién lén men tot nhat tai 20° Brix.

Tir khoa: bioethanol, lia mién ngot, Saccharomyces, qua trinh lén men, hiéu khi, nong
do nam men

Abstract: Using the advantages of reducing sugars in Sweet Sorghum to optimize some
of the main factors that affect the ethanol fermentation process from the sorghum syrup for
the development of environmentally-friendly fuel - Biofuels.

The results showed that the reducing sugar content in sorghum syrup was 49.83% in terms
of volume. The optimum time of biomass fermentation for Saccharomyces cerevisiae in the
aerobic milieu is 3 hours before the process of anaerobic fermentation. Yeast concentration of
0.2g/L and fermentation time of 108 hours is optimal for fermentation process of sorghum syrup.
The best concentration of sorghum syrup for fermentation is 20°Brix.

Key words: Bioethanol, Sweet Sorghum, Saccharomyces cerevisiae, fermentation
process, veast concentration

1. Dit van dé:

Vin dé nang luong tai hau hét cac qudc gia trén thé gidi luén duge dat 1én hang dau.
Vi nhitng vu diém than thién vé1 mai truong, it gdy hiéu tmg nha kinh va kha nang tai sinh
gan nhu vo tdn, nhién li¢u sinh hoc dang 1a lya chon phat trién hang dau dé thay thé cho
nguon nhién liéu hoa thach dang dan can kiét.

Theo Vién nghién ciru ciy trong quéc té cho cac ving nhiét déi ban kho han (ICRISAT) &
An D0, cay co thé trong trong diéu kién kho han, khi hau néng, chiu dugc man va ngap ting. Chi
tiéu thu %2 lugng nude va phan bon so voi bap va mia duong. Cling theo ICRISAT, san xuat ethanol
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tir laa mién ngot mang lai hidu qua kinh té hon so véi cac loai cdy nguyén liéu khac. Cu thé tai
An D0, chi phi nguyén liéu san xuat 1 gallon (3,78 lit) ethanol tir lta mién ngot tinh ra la 1,74 USD
so voi mure 2,19 USD doi voi cay mia duong va 2,12 USD doi voi bap. Dac biét, sir dung dé san xuat
nang lugng hoan toan khéng anh hudng an ninh lwong thuc nhu cac loai cdy luong thuc khac.

Tuy nhién, trong san xuét ethanol, can luu y lta mién ngot c6 mdt nhugce diém 1a phai
dugce diéu ché trong vong 24 gio sau thu hoach, néu khong thanh phan duong trong than cay
gan nhu sé€ bi phan giai hét.

2. Vit liéu va phwong phap

2.1. Nguyén liéu:

Lta mién 65°Bx: Dich syrup laa mién duoc cung cdp boéi Cong ty TNHH Dién hoi
Cono nghiép Tin Thanh. Dich dugc bao quan tai nhiét do phong va pha loang dé ha do brix
xudng dén ngudng yéu cau cua ting thi nghiém.

2.2. Thiét bi va héa chiit

Bép dun céch thiy, brix ké, may bom mini, cin dién tir, may quang phd hap thu UV — VIS,
méy hép tiét tring

Chung Saccharomyces sp; Nutri Yeast: AYF 1000 ™ (C.ty Tin Thanh), thude thir acid
dinitrosalisylic (DNS), NaOH 2N, sodium potassium tartrate, CoHsOH, tu sy 105°C. Cac thi
nghiém dugc thuc hién tai Phong thi nghiém bd mon Céng nghé Héa hoc Truong Pai hoc
Nong Lam Tp. HCM.

2.3. Phwong phap phdan tich

Xac dinh ham lwong dwong bing Bix ké

D6 Brix (°Bx) biéu thi ham lLrgng duong chura trong dung dich. 1°Bx 1a 1g succrose
trong 100gram dung dich va duoc hiéu 1a ham lugng duong trong dung dich theo phan trim
khoi lwong (%w/w). Néu dung dich chira nhitng thanh phan chat rin hoa tan khac, khi d6 °Bx
chi la gia tri xap xi ham lugng duong chira trong do.

Phuong phap duwdng chuin

D6 thi theo h¢ toa dd A - C (mat d quang - ndng d9) phai Ia dudng thing di qua gdc
toa dg. D¢ lap do thi A - C ta chon hé cac dung dich chét nghién ctru co n(‘“)ng do chinh xac
C1, C2, Cs,... Cn, xac lap cac diéu kién dé tao cac hop chét c6 hiéu tmg hap thu birc xa dién tir
O Amax chon trude. Po mat d quang twong ing A1, Az, As,... An:
Néng do Ci G| s 3 Cn
Mat do quang Al | A | As An

Phwong phap do nong dj con

Nguyén tic hoat dong cua phu ké dya vao luc ddy Acsimét. Phu ké ndi can bang khi
trong lurc ctia n6 bi can bang boi trong lwong cua thé tich chat 1ong bi né chiém chd. Néu khéi
lwong riéng chat 1ong cang nhe, thé tich chiém cang 16m va phu ké cang chim séu.
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Phuong phap thong ké - xir Iy s6 liéu

Str dung phan mém Jmp (Lé Quan Hung, Nguyén Duy Ning - BPH Néng Lam TP.HCM).

3. Két qua va thao luén

3.1. Dung dwong chudin Glucose

Phuong trinh dudng chuin Glucose da dugc xac dinh: y = 2.3479x. Sau dé dich syrup lta
mién dugc pha loang, khir mau va tién hanh thi nghiém do OD, thu dugc mét d quang: 1.404

Thé vio phuong trinh dudng chuan: y = 2.3479x sé tim dugc % dudng khir trong syrup
lta mién 14 49,83%.

Pay 1a loai duong duwoc nam men Saccharomyces cerevisiae wu tién sit dung nhu la
nguon Cacbon véi hiéu qua cao nhit. Nén khi trong nguyén liéu dat dugc ham luong dudng
khir cao s& tic dong rat tot dén qua trinh sinh truong ciing nhu 1én men dich duong trong moi
truong ky khi. Bén canh do, viée sir dung ngudn duong khir truc tiép thay vi sir dung tinh bot
hay cac loai duong da s€ lam giam thoi gian duong hoa tir tinh bdt thanh duong don hodc
thity phan duong da thanh duong don ma nam men c6 thé st dung.
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Hinh 1. Puong chuén glucose

Hinh 2. Dich syrup da pha loang va khir mau:
a) trude khi dun cach thiy; b) sau khi dun cach thay
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3.2. Nhan giong chiing Saccharomyces cerevisiae

Chung ndm men saccharomyces cerevisiae sau khi da hoat hoa, dugc dua vao dich 1én
men, dam bao moi truong la hiéu khi, tao diéu kién t6t nhat cho ndim men phat trién va nhan
sinh khdi. Tai céc thoi diém tir 0-7 gio, két qua khuan lac dugc thé hién nhu Bang 1.

- Qua két qua tir bang 3.1 thiy duoc ring s6 luong té bao ndm men chénh l&ch gitra thoi
diém 0 va 1 gio nhan sinh khdi 1a khéng c6 ¥ nghia. Cac khoang thoi gian con lai déu co mic
chénh 1énh déng ké.
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Hinh 3. So d6 khao sat thoi gian nhan sinh khéi nAm men

Bdng 1: Khao sat kha nang sinh truong theo thoi gian ciia niam men

Thoi gian So sanh ¥ nghia thong ké | Sé té bao khuan lac trung binh

(h) trén cac dia petri

3 A 376

4 B 273

5 ¢ 197

2 D 146

6 D 141

7 E 83

1 F 33

0 F 18

3.3. Khio sdt cdc yéu té anh hwéng dén qud trinh 1én men

Thi nghiém 1: Khio sat dong thoi 2 yéu t6 ndong do nAm men va thoi gian 1én men

Thoi gian 1én men va néng dd ndm men la hai yéu té tac dong truc tiép dén qua trinh
san xudt Ethanol. Dya vao 3 do thi: Hinh 4, Hinh 5, Hinh 6 va Bang 2 co thé thay dugc
ring tic dong cua nam men dén lugng ethanol tao ra 1a co y nghia vé mit thong ké. Tuy
nhién, thoi gian 1én men mdi 1a yéu t6 chu dao, anh huong rat 1on dén ning suat sinh
ethanol cua dich lta mién.
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Hinh 4. Nong d6 nim men tac dong dén lugng cdn tao thanh
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Hinh 5. Thoi gian 1én men tac dong dén lwong cdn tao thanh
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Hinh 6. Tac dong clia dong thoi 2 yéu té ndng dd ndm men, thoi gian 1én men dén lugng con tao thanh

Bang 2: Anh huong ctia 2 yéu té dén lwong con tao thanh

Source Nparm DF Sum of Squares F Ratio Prob>F
M (g/1) 1 1 18.00325 5.3999  0.0238*
N (h) 1 1 819.85495 245.9055 <.0001*
M@D)*™N@m) 1 it 43.92379 13.1744  0.0006*
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Hinh 7. M6 hinh t6i wu cho hai yéu t6: thoi gian va nong do.

Thi nghiém 2: Khao sat néng dd dich 1én men téi wu.

Nong d6 co chat tic dong truc tiép dén kha ning sinh truéng, phat trién va chuyén hoa
dich duong thanh ethanol ctia ndm men saccharomyces.

Néu ndng d6 dich dwong qua cao nhu & thi nghiém 1a 25°Brix va 30°Brix di din dén
tang 4p sudt va lam mét can bang trang thai sinh 1y cia nAm men. Lam giam kha ning chuyén
hoa duong thanh ethanol ciia nAm men. Mit khac duong nhiéu s& dan dén ton hao ngudn
nguyén li¢u va phai kéo dai thoi gian 1én men.

Néu ndng d6 duong ctia dich 1én men thap nhu & thi nghiém 10°Brix va 15°Brix thi s&
lam giam nang suét thiét bi 1én men va lam cho ndm men khong du chat dinh dudng dé phat
trién. Dan dén kha nang sinh ethanol ctia nim men s& giam.

Bing 6: Anh hudong ciia ndng do co chit dén lugng con sinh ra

Nong 46 ni‘; chat Néng 45 cén trung binh(%)
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Hinh 8. Anh hudng cua nf“)ng do co chét dén thé tich cdn tao thanh
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Hinh 9. M6 hinh t6i wu cho yéu t6 néng dé co chit
4. KET LUAN

Diéu ki¢n sinh truong va tang sinh khoi trong dich lia mién cua chung Saccharomyces

cerevisiae to1 wu nhat 1a 3 gio.

Cac yéu t6 chinh tic dong dén qua trinh [én men nhu thoi gian 1én men va nong dé nam

men dugc tdi wu hda qua mod hinh Jmp-SAS: 0.2g/L men, thoi gian 108 gio.
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Néng dd co chét ciing duge khao nghiém va dat két qua tdi wu & 20°Brix.
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