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TO:" tat:‘H ién nay nhién ligu sinh hoc dwgc sir dung ngay cang nhiéu nhim thay thé din
cac nguon lfIIfC" liéu héa thach dang ngay mot khan hiém dé tich cuc gép phan tiét kiém nang
lwong va bfw ve méi h‘\lrd?zg. Viét Nam la nueée c6 nguén phé thai nong nghiép doi dao c6 the
sir dung dé san xuat con sinh hoc (bioethanol).Chinh vi vy, viéc san xudat Bioethanol tic rom
ra ngay cang dugc quan tc?m nghién ciru. Bai bdo ndy trinh bay két qud burcc dau vé nghién
ctru ung dung ky t{md! chiéu xa chiim tia di¢n tir (EB) két hop véi mot s6 ky thudt hoa sinh dé
cdi thién hiéu suat chuy(‘?'n héa cellulose va lignocellulose tir rom ra thanh bioethanol. Thi
nghi¢m dwoc tié‘n hanh bang cach tién xit Iy rom ra béi birc xa EB, sau do dwoc thiy phan bang
acid sq[furic, roi dge tiép tuc thity phén bing ching nam Trichoderma spp., sau cung la lén
men bang Saccharomyces cerevisiae. Két qua nghién ciru thiee nghiém thity phan va lén men
cho thay san pham sau lén men ricou cé do con 4% (v/v) véi hiéu sudt chuyén héa 62%. Vi
quy trinh nay, dé san xudt mot (01) lit ethanol 100% cdn 6,9 kg rom. Tuy nhién, dé c6 thé img
dung quy mé cong nghiép, canh tranh dugc cac logi nhién li¢u hoa thach, hieémg nghién ciru
ndy can dugc quan tam dau tir tiép tuc nghién ciru nang cao hom nita kha nang phan giai
polysacharide cua chum tia dién tir va cac loai birc xa khac, phdn ldp cdc chiing vi sinh co hiéu
suat dwomg héa va lén men cao @é hoan thién quy trinh.

Tir khéa: Cellulose, con sinh hoc, cong nghé birc xa, cong ngh¢ hoa sinh, dwrong hoa, lén
men ruou, lignocellulose, phé thai nong nghiép, rom ra, thity phan, Trichoderma spp.

Abstract: Nowadays, the biofiel has gained increasing use as an alternative to scarce
fossil fuel in order to contribute to energy conservation and environment protection. Besides,
as an agricultural country, Vietnam has abundance of agricultural waste containing rich
cellulose and lignocellulose which can be used for bioethanol production. Therefore, the
research of bioethanol production from rice straw has gained increasing attention. This paper
introduces preliminary results of the research of the application of combined electron beam
(EB) irradiation technique with biochemical technology to improve the conversion efficiency
of cellulose and lignocellulose from rice straw into bioethanol. In the research process, straw
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was firstly pre-treated using LB irradiation technique, then hydrolyzed by sulfuric aciq
continuingly hydrolyzed by Trichoderma spp., and finally fermented by Saccharomyceg
cerevisiae.  Preliminary results showed that products after fermentation reaching 4o,
bio-ethanol (v/v) with 62% transformation efficiency. According to the research, it needs
6.9 kilograms of dried rice straw to produce one liter of 100% bio-ethanol. However, to Produce
in industrial large-scale and well compele against current fossil fuels price, this research
should be continued improving the inversion process of polysaccharide Sfrom rice straw using
the of the pretreatment of EB and other adaptive radiation sources, and isolating suitapl,

microorganisms from natural sources as well to perform higher saccharification ang
bioethanol fermentation process.

Keyworrds: Agricultural wastes, Biochemistry Techniques, bioethanol, bioethanol
production, lignocellulose, radiation technique, rice straw, saccharification, Trichoderma spp.

1. DAT VAN DE

Khoa hoc cong ngh¢ ngay cang phat trién, nhu ciu vé nang lugng ngay cang ting. Trong
khi d6 cdc nguon nhién ligu du trit nhu than d4, diu mo, khi thién nhién thi ¢6 han khién nhan
loai dimng trude nguy co thiéu hut nang luong [9]. Theo béo céo cia Co quan Nang lugng Quéc
té IEA, dén nim 2050 ngudn nhién lidu hoa thach s& khéng dap img du nhu cAu tidu dang va
nhanh chéng can kiét, trong khi d6 theo tinh toan cua cac chuyén gia nang lugng,
thay thé cho dau mé chi ¢6 thé ¢6 sém nhét vao nim 2140 [11]. Do vay,
va khai thac cac ngudn ning lugng méi dé thay thé cho nhién liéu diu
nang luong mat troi, ning lugng hat nhan..,
tat yéu, nhét 1a & cic nudce nong nghiép va n
ciru[1, 3,6, 7, 8].

Hién nay ngudn nhién liéu sinh hoc dang dugc nghién ciru sir dung kha rdng rai la
bioethanol. C6 nhiéu nguén nguyén liéu dé san xuét bioethanol nhu ngo, mia, khoai mi, gao....
[2, 3, 6, 9] Tuy nhién viéc sir dung nhirng nguén nguyén liéu trén di gdy khong it nhimg tranh
cdi vi anh huong dén an ninh luong thuc trén thé gi01 [9]. Vi vdy huéng nghién ciru da bit diu
chuyén sang rom ra nhu la mot Urng cir vién tiém ning cho nhu cau nang lugng trong tuong lai.
Dicu nay coy nghT? to 16n trong viéc vira tan dung dugce ngudn phé pham trong nong nghiép
lai giam thiéu 6 nhiém moi tru‘c‘mg dp vi¢c dot rom ra, dac biét la khong anh huong dén an ninh
luong I'hL,IC. l‘?\om’ra lai 1a ngudn phé li¢u tir san )fuﬁt nong nghié¢p cé san lugng vo cung 16n v'é
pho bién & hau hét cac nude nong nghiép trén thé gigi, trong d6 ¢6 Viét Nam vén 13 nudce xuat
khau ggo dimg hang thir hai trén thé gidi [7, 8]. Theo sé li¢u ndm 2015 cua Tng cyc théng ke,
tong dién tich trong lba cua nude ta khodng 7,8 tri¢u ha véi san lugng dat 45,1 tridu tan lia

[10], trong khi trung binh 1 tan 1ta cho ra 1,2 tin rom 1@ kho. Do d6 rit thudn l¢i cho viéc trien

A ioethanol,

khai (mg dung cic quy trinh cong nghé dé san xuit
80

cac ngubn
bén canh viéc tim kiém
mo nhu ndng lugng gié,
- thi ning luong sinh hoc dang 1a xu thé phat trién
hap khiu nhién liéu va dang dugc chi trong nghién
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2. VAT LIEU VA PHUONG PHAP N

y HIEN CU'U
2.1. Giong vi sinh vt

Giong Trichoderma spp. do

A phong Thi nghiém Céng nghé Sinh hoc, Truomg Dai h
Bich khoa TP Ho Chi Minh cung ghi¢m Cong ngh¢ Sinh hoc, Truong Pai hoc

" o o cp va gidng Saccharomyces cerevisiae do Phong Vi sinh
Trung t:am Nghién ciru va Trién Khai Cong Ngh¢ Birc Xa, Vién Nang lugng Nguyén Tir Viét Nam
cung ¢ap. Trichoderma spp. duge nudi trén mai truong Gluéosc Agar Khoai Tay (PGA) va nam
Saccharomyces cerevisiae dugc nubi trén moi truong Hansen. Ca hai gidng nam trén dugc bao
quan ¢ 5°C.

2.2. Chuén bj nguyén ligu

~Romra dugc thu thap tai ruong lta & Tién Giang, dugc phoi kho dén dm do 12%, cit nho,
ng11i§11 min thanh dang bét qua ray 0,25mm, sau dé dugc chiéu Xa o cac liéu 50; 100; 150; 200 kGy
co bo sung H202‘véri cac néng d6 0,5; 1; 1,5%. Rom sau khi dugc chiéu xa s& dugc xir 1y bang
NaOH véi cac nong do lan luot 14 1; 5; 10%, rdi dge dun trong 1 gior & nhiét ¢o 100°C. Sau
do tien hanh lgc va rira ba dé dwa vé pH trung tinh. Ba sau d6 dugc sdy & 60°C trong 12 gio.
Phan ba sau sdy dugc dung lam nguyén li¢u cho qua trinh thuy phan.
2.3. Chuin bi giéng ndm Trichoderma spp

Nam Trichoderma spp dugc nudi cdy trén méi truomg PGA trén dia petri trong 72 gid &
PP y g

nhiét do phong. Sau dé tién hanh ting sinh mau trén méi trudng long PG (potato - glucose)
trong 24 gir & nhiét d phong va lac mu véi toc dd 120 rpm. Mau nam sau ting sinh dugc
dung cho qua trinh thuy phén.

2.4. Chuin bj gibng nam Saccharomyces cerevisiae

Nim Saccharomyces cerevisiae dugc nudi cdy trén moi truong Hansen rin trong dia
Petri trong 72 gio ¢ diéu kién phong thi nghi¢m. Sau d6 tién hanh ting sinh mau trén moi
trudng Hansen 10ng trong 24 gio cung diéu ki¢n. Mau nam sau ting sinh dugc dung cho qua
trinh 1én men.

2.5. Anh huéng ciia tién xir Iy birc xa dén ham lrgng dwdmg Khir va him lrgng
chat xor J

Rom ra sau khi nghién min duge tién hanh chicu xa bing chum tia di¢n ti EB ¢ cdc liéu
chiéu lan lué’t 14 50; 100; 150; 200 kGy. Mau rom sau chicu xa s& dugc phan tich ham luong
dudmg khir theo phuong phap Miler va phan tich lai thanh phan xo sgi.

2.6. Anh huong ciia ndng dj H20: dén kha niing tao dudmg Khir khi chiéu xa

Can 100g rom dé qua nghién min sau do bé sung 210ml H20; véi cic nong d6 0,5; 1; 1,5%.
X "2 v deae shy ¢ 60°C dé dua miu vé am dd 12% sau dé dem mau di
Mau rom sau khi tam 20Uz QUYL 5875 a s Tk e . A
chidu xa & lidu chiéu tdi uu. Sau khi chic¢u xa s€ tién hanh phén tich ham lugng duong khir theo
phuong phap Miler.
w
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2.7. Anh hwéng ciia ndng dj NaOH dén ham lrgng chit xo

Mau rom dugc xir Iy bing NaOH véi cac nong do lan lugt 1a I5 55 10% véi ti 1€ nguyen
li¢u: dung dich NaOH 1a 1:10 (w/v): duge dun & 100°C trong | gio de tao dang pa§tc. Sau d¢
loc, rira bil dé dua vé pH trung tinh. Sau do tién hanh phan tich lai ham lugng xo sgi.

2.8. Khio sit cdc yéu t6 anh huéng 1én sy thity phén tao duimg ciia Trichoderma spp,

2.8.1 Nong dp NaOH .

Cach tién hanh: Can 10g rom di qua chiéu xa cé b sung H20; sau d6 xfx‘l}’l mau rom
bﬁng NaOH véi cac néng do 1; 5; 10%. Phan ba sau’xfr 1y NaOH dugc cho vao Binh tam giac
¢6 thé tich 250 ml, sau d6 tién hanh @ ba véi chung nam Triclzodqrma spp trong 5 ngay, pH4.3;
Sml dich tang sinh ndm 7 richoderma spp.(6,7% 10® t& bao/ml); bod sung moi tru(mg.c’imh‘duang
Mandels véi ti I¢ dinh dudng: co chat 1a 3:1 (v/w) & nhiét do phong. Sau 5 ngay u tién hanh loc
dé thu dich thiy phan va xéc dinh ham lugng dudng khir theo phuong phap Miler.

2.8.2 Ti I¢ dinh duéng - co chit

Cach tién hanh twong tw nhu muc 2.8.1. Yéu t6 ¢b dinh: pH 4,8; thoi gian 5~ngéy; nhiét
do phong; Sml dich tang sinh nim Trichoderma spp (6,7 10® t€ bao/ml); xir Iy mau véi nong
do NaOH t6i wu. Yéu td thay doi: ti 1¢ dinh dudng: co chat 2:1; 3:1:4:1 (viw).

2.8.3 Néong dg nam Trichoderma spp

Cach tién hanh tuong tu nhu muc 2.8.1. Yéu t6 ¢b dinh: pH 4,8; thoi gian 5 ngay; nhiét
do phong; ti I¢ dinh dudng - co chat téi wu; xir Iy mu véi ndng dd NaOH téi wru.

Yéu td thay ddi: thé tich dich nuéi ciy ndm Iin lugt 1a 1; 5; 10ml (6,7x10° té bao/ml).

2.8.4 pH dich thiiy phan

Cach tién hanh twong tu nhu muc 2.8.1. Yéu té ¢b dinh:
uu; thoi gian 5 ngay; nhiét d§ phong;
NaOH t06i wu.

Yéu tb thay déi: pH: 4; 4,8; 5.2

2.8.5 Thoi gian thiiy phan

the tich dich nuéi cay nam t6i
ti 1¢ dinh dudng - co chét tdi wu; xir ly mau véi nong do

Cich tién hanh tuong ty nhu muc 2.8.1. Yéu t6
pH t0i uu; nhiét d¢ phong; ti 1¢ dinh dudng - co ch
Yéu t thay ddi: thai gian: 3; 5; 7 ngay

u 0 ¢6 dinh: the tich dich nugi cdy nim téi wu;
at toi wu; xir 1y mau véi nong d¢ NaOH toi wu.

2.9 Thiiy phiin miu rom bing H;SO4 va chiing ndm Trichoderm

Cach tien hanh: Can 10g miu rom da qua chiéu xa va m
binh cau 500ml, sau d6 bo sung H,S04 5% vio theo ti 1§
tien hanh dun ¢ 100°C trong 3 gid, sau d6 loc dé thy

a spp

au ddi chimg 1n lugt cho vio

nguyen licu: thé tich HaSO4 5% la 1:10 (WA).

dich loc va chit rin.

£ o T < A \ \ N 2
DPoi vaoi gigch loc tien hanh trung hoa bing NaOH 5%, rdi do ham lugng dudng khir dugc

tao thanh. Phan ba dugc say & 60°C trong 12 gio, sau d6 tién hanh thuy phéan tiép bang

Trichoderma spp. véi cc dicu kign khio st nhy trén,

m
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2.10 Lén men djch thily phan

) . s Bl
4 ch(:)llcclllll::‘cl:lyblji]:?:]sd(ij “f’" hanh loc, Iy tam va cé ddc vé nong do khoang 10% (w/v). Sau
- ;5 charomyces cerevisiae & diéu kién pH 4.5; thési gian 3 ngay ¢ nhict d6
pl'long. llr(ﬂ]g nam men IJO Slll]g VE‘l() li‘l 5!%) (V/V) (2,5>< I 07 té h;'m/ml)' h(', ;ung 0.02% (W/V) cao
nam men va 0,5% (w/v) pepton. Tién hanh 1én men trong binh tam g:iéc iSOmI.'
3. KET QUA

3.1. Anh huéng cia tidn xi Iy bire xa 18n hiim lwgng dwrirng khir va chét xor
3.1.1 Ham lwgng dwong ki

‘ Anh hué\mg cﬁa_ tien xur 1y birc Xa dén ham lugng dudng khir duge trinh bay trong hinh 1.
Ham lwong dwong khwr thu duge cao nhét véi mau co lidu 200 kGy (25,61mg/g), tiép theo 150 kGy
(25.14 mg/g); 100kky (23,46 mg/g) va thip nhit 1a 50 kGv (19 41 ‘o). Ham | furc

bl ittt b= u.;uyb) va ump’nnaf Ia JU KUYy (19,41 mg/g). Ham lugng duong
khir tang da}n lfhl tang licu chicu xa nhung dén liéu 150 kGy va 200 kGy thi ham lrong duong
ting nhe.va két qua phén tich ANOVA cho thay khéng c6 sy khac bi¢t vé ham luong duémg
khur ¢ hait mau cé licu ch'iéu 150 kGy va 200 kGy. Do d6 ¢6 thé két luan ring két qua thu dugc
ham luong dudng Khir tot nhat 1a ¢ licu chiéu xa 150kGy.

¥ B seriesz; | Series2; 3; =) seriesz &
E 23,46 25,14 _35:6
o W|Series2;1; LR
<] 19,41
o
= hautdl
© 3
‘e
i
i
3
50 100 150 200
kGy

Hinh 1: Anh huéng ciia tién xir Iy birc xa dén ham legng dicomg khie

3.1.2 Ham lwygng chit xo
Anh huong cia tién xir 1y bire xa dén ham lugng chat xo duge trinh bay trong hinh 2.
Lugng chat xo thu duge cao nhét dbi véi mau o licu 50 kGy (67,09%), tiép thea 1a 100 kGy

M
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Hinh 2: Anh hudng ciia tién xit Iy birc xa dén ham lwong chat xo

3.2 Anh hwéng ciia ndng d9 Hz202 dén kha niing tao dwong khir trong khi chiéu xa

Anh huéng khac nhau ciia ndng do H20, dén ham lwgng dudng khir khi tién hanh chiéu
xa & liéu 150 KGy duoc trinh bay trong hinh 3. Ham luvong duong khir thu dugc cao nhat doi
v6i mau c6 ndng d6 H202 1,5% (38,80 mg/g), tiép theo 1a 1% (31,50 mg/g) va thap nhét 13 0,5%
(26,45 mg/g).

B Seriesl; 3;
38,80

H|Seriesl; 2;
31,50

H||Series1; 1;

Glucose (mg/g)

0,5 1 15

H.0; (%) |

i . , 1
Hinh 0 Anh hivrivner ot s1Asmey A4 LI, 50 b Disroes — 4\ gy -
BRERRIS O S0 G OHE CHl NORE GO 202 aen ndim aiong “"'U'ng Knir

M
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3.3. Anh huédng ciia ndng 4y NaOH aé

Anh huong khdc nhau cqq nong do Na
pinh 3. Lugng chat Y thu dugc cao nhit doi
1a 5% (52,44%) va thap nhét 13 10v

B| Seriesl; 1;
75,38

n ham lugng chit xo

OH dén ham lugng chat xo dugc trinh by trong
v&i mau c6 ndng do NaOH 1% (58,52%), tiép theo
(51,43%),

§- Seriesl; 2;
) B|Series]; 3; | ©| Seriesl; 4;
0 1 5 10
NaOH (%)

Hinh 4: Anh hiéng ciia nong @ NaOH dén ham licong chat xo

3.4. Anh huéng ciia cic yéu t6 Ién sur thity phan tao duong clia nim Trichoderma spp.
3.4.1 Nong dp NaOH

Tir b thi hinh 5 cho thiy mAu rom dugce xit Iy v6i NaOH 1% thi ndm Trichoderma Spp.
thily phan cho ham lugng duong cao nhét lé, 40,~70 (mg/g), con v6i NaOH 10% thi thu dugc
ham lwgng dudng thip nhét 12 7,98 (mg/g). G méiu khong xir Iy NaOH cho ham luong dudng
1326,07 (mg/g).
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n Series2; 2;
% 40,7
E
| Series2;1;
S | 26,07 Series2; 3;
o 20,8
O
1 Series2; 4;
7,98
If-"’i'__
0 1 5 10
NaOH (%)

Hinh 5: Anh huong ciia i1511g dg NaOH lén kha nang thily phan tao duong
ctia ndm Trichoderma spp

3.4.2 T I¢ dinh dwéng - co chit

Tir d6 thi 6 cho thiy ring két qua thu dwoc ham lugng dudmg cao nhat d6i véi méu thay
phan ¢ ti 1¢ dinh dudng: co chit 1a 3:1 (41,97 mg/g). '

= B|Series1; 2;

B 41,97

<

0

_

o

(2]

&

() —— Seriesl; 3; B
——_H]Series1; 1; 21,72 |

18,66

1 31 a1

Ti ¢ dinh dwéng - co chat (viw)

Hinh 6: Anh hiong ciia ti I¢ dinh diedng - co chit dén kha nang thily phan tgo dwong
cia nam Trichoderma spp.

s
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3.4.3 Nong dp ném Trichoderma
Tir d6 thi hinh 7 cho thiy rine k& .

(éng d6 nm 13 10 ml (6 '(;xt}]‘gg tréarl;{‘g l;et qua thu duge ham lugng dudng cao nhat khi mau c6

i ' ’ a A N . A

ahit 1 1| (427 mg/e). Khi phin i thiug 18 o (L T

ch thong keé thi khong co su khac biét dang ké giira 2 nghié
e 5ml va 10 ml & d tin o3 L g c0 su khac bict dang ke giua nghi¢m
th 0 d6 tin cay 95%. Do do két qua 5ml 1a t6i uu.

spp.

B|Series1; 2; | Seriesl; 3;

py 41,15 42,02 |
&
1
o
3
2
)
@)
Seriesy; 1;
—1 4,27
1ml Sml 10 ml

Néng 6 nam Tr.spp (6,7.107tb/ml)

Hinh 7: Anh hucng ciia nong dé nam Trichoderma spp lén hi¢u sudt dwong héa

3.4.4 Anh hwéng ciia pH

Tir dd thi 8 cho thdy ring khi thity phan mau rom bang Trichoderma spp & pH 4,8 sé& tao
ra lugng dudng cao nhét (41,18 mg/g) va thap nhat 1a pH 4 (34,83mg/g). Do d6 6 pH t6i rru cho
sy thily phan tao dudng ciia nam 7 richoderma spp 1a 4,8.

= B|Series2; 2;
? 41,18
S’
ol —— — o~ A
2 B|Series2; 3;
= 38,23
o
| &)
—lJ Series2; 1;
—{ 3483
48 52
4 pﬂ

Hinh 8: Anh huong cia pH dén hiéu sudt duong hoa ciia nam Trichoderma spp

h—-_______________‘__———————————-————
J"—————___E
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3.4.5 Thoi gian thiy phéin

Tir d thi 9 cho thdy ham lugng dudng thu dugc cao nh’a?'lt déf v6i mau thily phan trong
5 ngay (40,56 mg/g), tiép theo la 7 ngay (36,27 mg/g) va thap nhat la 3 ngay (33,65 mg/g),
Nhu vdy qua trinh thuy phén cua nam Trichoderma spp dién ra trong 5 ngay cho ham lugng
dudng cao nhit.

Series1; 2;

B|Seriesl; 1; 40,56 H| Series1; 3;
33,65 36,27

=

[Cfg]ucosc (mg/g)!

jn

7
Ngay

Hinh 9: Anh hwong cua thai gian dén kha nang thiy phan tao duong cua Trichoderma spp
3.5 Thay phin miu rom bing H:SOs va thiy phan tiép bing chiing nim
Trichoderma spp

S6 ligu trong bang 1 sau day cho thiy khi thiy phan mau rom di qua chiéu xa bing H,SO,
5% & 100°C trong 3 gid thi thu dugc ham lugng dudng khir 13 356,90 (mg/g) chiém 35,69%
nguyén liéu va mau rom khéng chiéu xa 1a 279,43 (mg/g) chiém 27,94%.

Bing 1: Ham luong dudng khir trong dich thiy phén béng acid sulfuric
Mau Cglucose (mg/g)
Chiéu xa 356,90
Dbi chimg 279,43

’ :TL‘r bang 2 cho thay phén ba rom chiéu xa sau thily phan bang H,SO; va cho thuy phan
ticp bang ching nm Trichoderma spp dp dung céc diu kien téi wu da khao st thu dugc ham
lugng duong 151'3,66 (mg/g) chiém khoang 0,37% nguyén liéu va mau rom khong chiéu xa 1a
1,?6 (rpg/g) chiém k‘hoéng’ 0,18% nguyéx'l lidu. Nh’u vay téng hop lugng duodng tir sy thuy phan
mau bang acid va bang nam thu dugc két qua cudi cung la 360,56 (mg/g) chiém khoing 36%
doi v6i miu chicu xa va 281,19 (mg/g) chiém khoding 28% déi véi man di chimg.
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G bATHOC NA A ¢ :

ang 2: Ha : . .
Bing am luong dudng khir trong phén bi sau khi thuy phéan bang Trichoderma spp

Cglucosc (mg/g)
3,66
1,76

3.6 Lén men dich thiy phan

Tir bang .3 (?ho the“'}y rflng dich sau 1én men bfmg nAm Saccharomyces cerevisiae c0 d6 con
2 4% (v/v) v6i hi€u suét chuyén hoa khoing 62%, pH dich sau 1én men gidm tir 4,5 xudng con
khoang 3,6.

Bang 3: Higu suét chuyén hoa duong khir sau qué trinh 1én men.

Luong dudng khir (mg/ml) Hiéu suét chuyén héa (%) Do con %
Trudc 1én men (a) | Sau 1én men (b) ((a-b)/a)*100 (v/v)
Phén 1 101,00 37,38 62.99 4
Phin 2 100,17 37,29 62,77 T4
Phén 3 100,04 37,70 62,32 4
4. KET LUAN

4.1 Két luin budc dAu vé quy trinh ky thuit sin xuéat ¢on sinh hoc tir rom ra:

- Dbi v6i qué trinh tién xir 1y: tién xir Iy nguyén li¢u bing EB & lidu chiéu‘ISOkGy c6 bd
sung H;0; 1,5% v&i Am dd nguyén ligu 12% thi lugng duong khir thu dugc cao nhat (39,60 mg/g)
chiém khoang 4% nguyén liéu.

- Péi véi qua trinh thily phan tao dudng cua nam Trichoderma spp dat hiéu’ qua cao nhat
& cac diéu kién sau: co chit xir 1y véi NaOH 1%; pH 4,8; ti 1€ dinl} dudng - co chat 1a 3:1 (v/\:v)
va ty 1¢ dich nim Trichoderma spp o chét 1a 1:2 (v/w) (6,7x107 té bao/ml) i 5 ngay trong dieu
kién phong thi nghiém thi hi¢u suét thu dudng dat duogc 41,20 (mg/g) chiém 4,12% nguyén liéu.

- Rom ra di qua chiéu xa & lidu 150kGy EB c6 b sung H20: 1,5% nguyén liéu dat im
d5 12% tién hanh thiy phan bang acid sulfuric 5% érﬂl OQ‘:C tr\ong 3 gio th'u dugc lugng duong
356,90 (mg/g) chiém khoang 35,69%. Sau d6 thuy phan ti€p bang chung nam Trichoderma spp.

thu dugc luong duong 3,70 (mg/g) chiém 0,37%. Nhu vy thu dugc lugng dudmg 1a 360,60 (mg/g),

36% nguyén li¢u. , )
- Pbi véi quy trinh 1én men cthanol: véi ‘5% luqng nam men (2,5,%107 t¢ bao/ml) sau
<o hsa da xir 1y trén, d0 con san pham la 4% (v/v), dat hiéu sudt chuyén

3 ngdy 1 vai dich dudmng héa da x n pl
hoa 62%. Nhur vy, tir 6,9 kg rom di tao ra dugc 01 lit con 100% (v/v).
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TRUONG DAI HQC NAM CAN THO Tap chi Khoa hoc va Kinh té phit trién s g

Trén day la nhiing két qua nghién ciru bude déu, dé co thé (g dung san xuat quy mo Cong
nghi¢p, canh tranh dugc céc loai nhién li¢u hoa thach hién hanh, hudng nghién ctu nay can durge
quan tam dau tu dé tiép tuc nghién ctru nang cao hon nira kha nang phan giai polyssacharids ¢y,
céc loai tia birc xa thich hop két hop vai hd trg bién phap hoa 1y ddng thoi phan 1ap cac chiing vj
sinh ¢ hi¢u suét dudng hoda va 1én men ethanol cao dé hoan thién quy trinh.

4.2. Nhin djnh v¢ trién vong san xuét bioethanol tir rom ra & Viét Nam

Theo bao céo cua Tdng cuc Théng ké, du béo san lugng 1Ga ca nam cua Viét Nam niam
2017 dat 43,5 tri¢u tan. Néu trung binh mot tin lda cho ra 1-1,2 tan rom ra thi v&i san lugng [a
hi¢n nay, udc tinh lwong rom ra thai ra 1én dén 48 - 50 triéu tAn/nam.

Néu ap dung két qua nghién ctru budc dau nay, tir 50 triéu tdn rom ra s& san xuat dugc
7 ty lit biocthanol mdi nam (theo ti 18 6,9 kg rom ra dugc 01 lit bioethanol). Véi san lugng
bioethanol nay c6 thé san xuit dugc xdng E5, E10 hodc E 85 nhu Braxil hodc san xuét san
lugng dién rét 16n phuc vu cho san xuét va tiéu dung 1a rat trién vong & Viét Nam.
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