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ABSTRACT

In this study, the coffee pulp was pretreated by NaOH (0.2 g/g biomass)
at 120°C in 20 minutes to remove lignin and hemicellulose. This
pretreatment resulted in a removal of 46.11% hemicellulose and 76.63%
lignin . After the pretreatment, the biomass was hydrolyzed with enzyme
Viscozyme Cassava C (enzyme loading was 25 FPU/g) at temperature
50°C. After 96 hours of hydrolysis, the maximum concentration of
reducing sugars and glucose was 37.33 g/L and 24.36 g/L, respectively.
The Saccharomyces cerevisiae yeast was added at a density of 3x10°
cells/mL. The fermentation was processed at 35°C in 72 hours. The
maximum production of 10.06 g/L ethanol was obtained. The result
indicated that the coffee pulp, an inedible but plentiful material, will be a
potential feedstock for bioethanol production in Vietnam.

TOM TAT

Trong nghién ciru ndy, vé qua ca phé dwoc tién xir Iy béi NaOH (0,2 g/g
nguyén liéu) & nhiét dp 120°C trong thoi gian 20 phiit nham muc dich logi
bo bot lignin va hemicellulose (két qud loai bé dwoc 46,11%
hemicellulose va 76,63% lignin). Nguyén liéu dd qua qud trinh tién xir Iy
dwoc thuy phan boi enzyme Viscozyme Cassava C (25 FPU/g) ¢ nhiét do
50°C. Sau thoi gian 96 gio thuy phdn thu dwoc dich thuy phan co ham
lwong duwong khir va dwong glucose tuong ing la 37,33 g/L va 24,36 g/L.
Chiing nam men Saccharomyces cerevisiae dioc bé sung vao dich thiy
phdn véi mat @6 3x10° té bao/mL. Qud trinh lén men duoc thuc hién ¢
nhié¢t do 35°C trong thoi gian 72 gio, ham luong ethanol do duwoc sau qua
trinh lén men la 10,06 /L. Nghién ciru nay ciing chi ra mng, V0 qua cd
phé la nguon nguyén liéu doi dao va c6 nhiéu tiém nang dé san xudt ra
ethanol sinh hoc o Viét Nam.

Trich dan: D5 Viét Phuong, Dang Thi Sau, Pham Van Tén va Lé Nguyén DPoan Duy, 2019. San xuét ethanol
sinh hoc tir vo qua ca phé. Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(S0 chuyén dé: Cong
nghé Sinh hoc)(2): 212-217.

1 GIOI THIEU

Viét Nam hién nay 1 nuéc xuat khau ca phé voi
ding thir nhat trén thé gidi. Tong san lugng trong

nam 2017 1a 1.758.000 tan ca phé nhan (USDA,
2017) va hang nam thai ra mdi truong khoang
460.000 tAn v6 qua ca phé kho. Luong phé lidu nay
chu yéu 1a 1am chat ddt dé siy qua, hat ca phé. Tuy
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nhién, viéc dung vo qua ca phé dé 1am chét dét hién
nay gy 6 nhiém mdi truong mot cach trim trong.
Ngoai ra, mot phan vo quéa ca phé con dwoc ngudi
dan u déng va bon lai cho cac gdc cdy ca phé nhung
cling khong c6 y nghia gi vi vo qua chua qua xt 1y
dé chuyén thanh phan bon. Cho dén thoi diém hién
tai, chi mot phén nho duoc san xuét 1am phén bon
va lam thiric an gia suc.

Trén thé gidi ciing c6 cac cong trinh nghién ciru
tan dung phé thai ctia nganh ca phé nhu: str dung vo
qua ca phé, 1a ca phé 1am gia thé dé trong nam (Leifa
et al., 2001). Sir dung vo qua, vo triu ca phé lam
ngudn carbon dé 1én men tao acid gibberellic tir d6
san xuét acid citric (Shankaranand and Lonsane,
1994). V6 qua ca phé con duoc st dung dé san xuét
than hoat tinh trong cong nghi€p xt ly nudc thai
(Franca et al., 2009). Ngoai ra, vo qua ca phé ciling
dugc nghién ciru san xuét ra ethanol bang phuong
phap hoa hoc (Shenoy et al., 2011). Tuy nhién,
nghién ctru ny c6 han ché 16n khi dung acid va kiém
dé thuy phan vo qua s& gdy 6 nhiém méi truong &
mirc nghiém trong ciing nhu trang thiét bi co gidi
hoéa ton kém, kho ché tao.

Mat khac, trong vé qua ca phé c6 ham lugng
cellulose kha cao va n6 duoc cac nha khoa hoc danh
gi4 1a ngudn nguyén lidu tiém ning dé san xuét
ethnaol (Oliveira et al., 2008). Nhimg nghién ctru
gan day hau hét tap trung vao nghién ctru san Xudt
ethanol tir sinh khéi lignocellulose boi vi chi phi
nguyén liéu giam di rat nhiéu. Cac nha khoa hoc uéc
tinh rang san xudt ethanol tir sinh khdi
lignocellulose c6 thé tang gap 16 lan san lugng hién
tai (Saha and Cotta, 2008).

Cho dén hién nay, cac nha khoa hoc van luon tim
kiém ngudn ning luong xanh thay thé cho ngudn
nang lugng hoa thach d@m can kiét dong thoi ciing
gop phan giai quyét van dé 6 nhidm méi trudng va
bién ddi khi hau dang ngay cang di&n bién phirc tap.
Huo6ng nghién ctru nay c6 thé mé ra mot giai phap
t6t cho van dé néu trén.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Nguyén liéu

V6 qua ca phé vbi tuoi (Coffea robusta) dugce
thu nhén tai x4 Pong Drang, huyén Krong Buk, tinh
bak Lak. Qua ca phé chin ¢6 mau do twoi, khong bi
dap, khong bi moc dugc tach 14y vo qua va say kho
(¢ 60°C) dén do am 5+8%. Toan bd nguyén lidu
dugc nghién va sang dé thu dugc nguyén liéu co
kich thudce 0,5+1 mm.

Enzyme Viscozyme Cassava C: dugc cung cap

boi cong ty Brenntag Viét Nam (202 Hoang Van
Thy, phuong 09, quan Phit Nhudn, thanh pho HO Chi
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Minh). Pay 1a enzyme dugc thu nhan va tinh sach
toe Trichoderma reesei, d = 1,22 g/ml, hoat tinh
CMCase (Enzyme carboxymethyl cellulase) 71,51
Ul/ml va FPU (Filter paper assay for saccharifying
cellulase) 1a 95 U/g, khoang nhiét d6 hoat dong t6i
uu 40+-50°C trong dém acetate pH = 4,8.

N4m men Sacchag’omyces cerevisiae ATCC
26602™ dugc cung cap boi phong thi nghiém vi
sinh Truong Pai hoc Cong nghi¢p thanh phd H6 Chi
Minh.

2.2 Mot sé phwong phap phan tich

Do 4m va thanh phan héa hoc cua nguyén liéu
duoc xac dinh theo AOAC.

Puong tong (TRS) dugc xac dinh boi phuong
phép phenol sulphuric acid (DuBois, 1956)

Puong khir (RS) duge xac dinh bdi phuong phap
DNS (Dinitrosalicylic Acid) (Miller, 1959)

Puong gl‘ucose duoc xac dinh boi thiét bi do
duong mau cam tay Clever Check (model TD 4230,
Germany)

Céc thanh phan chit xo: cellulose, hemicellulose
va lignin duoc xac dinh boi phuong phap sir dung
chat tay rira (Van Soest and Wine, 1967).

Ham lugng ethanol dugc phan tich boi phuong
phap do quang UV-Vis (Genesis 10S) (Sayyad et
al., 2015).

2.3 Phuwong phap tién xir ly

Can 50 g nguyén liéu vo qua ca phé da siy kho
cho vao binh cau 1 lit, thém 500 mL dung dich
NaOH ndng d6 0,2 g NaOH/g nguyén liéu. Nguyén
lidu duoc tién xir 1y trong 10 vi song ¢ 120°C trong
20 phut. Dung vai dé loc thu ldy phan ba ran. Ba
dugc ria nhiéu lan véi nuée cho dén khi pH trung
tinh va sy kho & 60°C dén do am khoang 5+8%.
Qua trinh tién xtr 1y nay s& giap loai bo bét
hemicellulose va lignin ra khoi nguyén liéu, ddng
thoi ciing giam viing két tinh trong phan tr cellulose.
Khi d6, enzyme cellulase s& d& dang tin cong va
thiy phan cellulose (Chen et al., 2007).

2.4 Phwong phap thiy phian

Can 20 g nguyén liéu da qua tién xir 1y cho vao
erlen 250 mL va thém 200 mL dung dich dém citrate
0,05 mol/L, pH 4,8. Mot thé tich enzyme cellulase
thwong mai Viscozyme Cassava xac dinh da tinh
toan dugc str dung dé thyuc hién qua trinh thuy phan
(25 FPU/g co chat). Qua trinh nay duoc thuc hién
trén may lic c6 gia nhiét & 50°C, 150 vong/phut
trong thoi gian 96 gio. Két thiic qua trinh thily phan,
dich dugc ly tim 2.500 vong trong 10 phut, thu liy
dich ly tdm va bo phﬁn can. Dich ly tam dugc xac
dinh cac chi tiéu nhu dudng tong, duong khir, dudong
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glucose. Mau d6i chimg thyc hién twong ty mau thir
nhung thay vao d6 la nguyén liéu chua qua tién xir
ly.

Hiéu sudt quéa trinh thiy phan dugc tinh theo
cong thuc:

0,9(Ge-

YEH (%) = 22C<=22.100 (1) (Menezes ef al.,
14

2014)

Trong d6: G. (g/L) 14 ndng do glucose cubi qua
trinh thuy phén. Gy (g/L) 1a ndng do glucose ma
khong qua xir Iy bang enzyme. C, (g/L) la néng do
cellulose co trong nguyén lidu da tién xt 1y.

2.5 Phwong phap 1én men

Cho 250 mL dich thuy phan vao binh 1én men
500 mL. B6 sung thém vao 1 so thanh phan moi
truong: (NH4),S04 (1 g/L), K:HPO4 (0,1 g/L),
MgS04.7H,0 (0,2 g/L). Hon ‘hop s& duoc hap tigt
tring & 121°C trong 20 phut rdi lam ngudi dén nhiét
d9 phong. B6 sung vao dich 1én men lugng té bao
ndm men Saccharomyces cerevisiae ban dau 1a
3x10® t& bao/mL (Chen et al., 2007). Qua trinh 1én
men duoc thue hién & diéu kién pH = 5, nhiét d6
35°C va lic 120 vong/phut. Tai cac thoi diém 1én
men khac nhau ldy ra 1 lugng dich 1én men xé4c dinh
cac chi tiéu: ethanol, duong khtr, duong glucose.
Mau dbi chimg duoc tién hanh tuong tu nhu mau
thir nhung khong qua tién xur 1y.

San lugng ethanol tao ra dugc tinh theo cong
thirc:

P/S = Ghece (2) (Menezes et al., 2014)
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Trong d6: EC (g/L) 1a ham lugng ethanol do
dugc sau 1én men. Gy (/L) 1a ndng do glucose trude
khi 1én men. G. (g/L) 1a ndng d6 glucose cudi quéa
trinh 1én men.

Hiéu suét 1én men theo 1y thuyét duoc tinh theo
cong thure:

Yo (%) =
2004)

*100 (3) (Ballesteros et al.,

0,51 la luong ethanol tao ra cao nhit theo 1y
thuyet khi chuyén doi 1 g glucose thanh ethanol.

2.6 Phwong phap xir 1y s6 liéu

Céc thi nghiém dugc bd tri ngau nhién, 1ap lai 3
1an v6i do tin cdy 95%. Phan tich phuong sai 1 chleu
bang cach sir dung ANOVA va sir dung phan mém
Statgraphics Centurion 15.1.02 dé xac dinh sy khac
biét thong ké giita cac mau thi nghiém.

3 KET QUA VA THAO LUAN

3.1 Thanh phin héa hoc ciia vé qua ca phé
(robusta)

Két qua ¢ Bang 1 cho thiy, ham luong cellulose
va lignin ¢é trong vo qua ca phé vdi (Coffea robusta)
chiém 1an luot 1a 25,88% va 20,07%. Ham luong
nay cao hon so véi trong nghién ctu cua Elias
(1979), Bonilla et al. (2014), Menezes et al. (2014),
nhung ham lugng hemicellulose thi cé su tuong
ddng. Su khac biét nay 1a do cac nghién ciru trude
day thyc hién trén nguyén li€u ca phé ché (C.
robusta) con trong nghién ctru ndy 1a ca phé voi.

Bang 1: Thanh phén héa hoc ciia vé qua ca phé (robusta) (g/100g chit kho)

Thanh phin * a b c d
Do am 73,85 + 1,06 - - 77,9 82
Puong tong s6 9,18+ 0,23 9,70 - -
Puong khir 834 +0,17 9,63 12,40 -
Tinh bot 10,20 £ 0,27 - - -
Pectin 4,37 +0,06 11,37 6,50 -
Protein 9,52 +0,23 10,47 10,1 -
Cellulose 25,88 + 0,91 20,7 17,7 23 20,6
Hemicellulose 3,60+0,18 3,60 2,30 20 17,2
Ligin 20,07 + 0,56 14,30 17,5 22 15,5
Chét béo 1,22+0,11 1,20 - -
Tro 6,29 + 0,09 7,33 8,30 15,4 7,9
Caffeine 0,78 £0,01 - 1,3 -
Total Pholyphenols 8,69+ 0,12 - 1,8+8,56 -

Ghi chii: *Nghién ciru nay, “Bonilla-Hermosa et al., 2014; *Elias, 1979; 31. ‘Gurram et al., 2016; ¢ Menezes, 2014

Trong nghién ctru ctia Palonen (2004) sinh khi
lignocellulose 1a thanh phan cu triic chinh ciia thuc
vat than gd va cac thyc vat khac nhu co, lta, ngo. ..
Thanh phan chu yéu ciia lignocellulose 14 cellulose,
hemicellulose va lignin. Xo tho c6 trong vo qua ca

phé bao gém: cellulose 25,88% (tuwong dwong véi
52,23%, g cellulose/100g xo tho), hemicellulose
3,6% (tuong duong véi 7,3%, g hemicellulose/100g
x0 thd) va lignin 20,07% (twong duong véi 40,5%,
g lignin/100g xo thd). N6 ¢6 ty 1é tuong dong vai
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mdt s6 ngudn sinh khéi lignocellulose phd bién khac
nhu: than cdy ngd hay vo trdu. Trong khi do, ty 1&
dién hinh cua cellulose, hemicellulose va lignin
trong sinh khdi lignocellulose bao gém: cellulose
(40-60%), hemicellulose (20-40%) and lignin (10-
25%) (Gnansounou, 2008). Do vay, vo qua ca phe
cling dugc xem nhu la 1 nguon sinh  khdi
lignocellulose dung trong san xuat bioethanol (thé
hé san xuét ethanol thir 2).
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3.2 Tién xir Iy v6 qua ca phé bang NaOH

Két qua Bang 2 cho thdy 71,25% cellulose duoc
gitr lai, 46,11% va 76,63% la luong hemicellulose
va lignin twong tmg bi loai bo. Két qua nay tuy
khong cao nhung chua thé ket luén hiéu qua chuyén
di thanh ethanol thdp ma can phai trai qua cac cong
doan tiép theo (thiy phan va 1én men) dé danh gia
hiéu qua chuyén d6i thanh ethanol.

Bang 2: Sy thay doi thanh phin chit xo trong v6 qua ca phé trudce va sau tién xir Iy

Trude tién xir ly

Sau tién xirly  Phén trim giir lai

Thanh phan chat xo (2/100g) (2/100g) (Rx)
Cellulose (%) 25,88*+ 0,91 18,44 + 0,65 71,25+ 1,84
Hemicellulose (%) 3,6°+0,18 1,94°+ 0,11 53,89 +2,33
Lignin (%) 20,07* £ 0,56 4,69° + 0,29 23,37+ 1,13

S6 liéu trong bang thé hién gid tri trung binh cua 3 lan Idp lai. Cdc chit s6 mii trén cdc s6 lidu trong ciing 1 hang khdc

nhau thi khéc biét ¢é y nghia thong ké ¢ mirc 0,05

Theo nghién ctu ciia Menezes et al. (2014) khi
tién xtr Iy vo qua ca phé ché (C. arabica) bing
NaOH 4% (w/v) ¢ 121°C trong 25 pht thi hiéu qua
mang lai 1a 74,81% lignin bi loai bo, 55,85%
hemicellulose bi loai bo nhung chi git lai dugc
69,18% cellulose. Ngoai ra Xu and Cheng (2011)
cho rang, diéu kién tot nhét cho tién xir Iy c6 13 0,5
+ 2% NaOH ¢ 121°C trong thoi gian 15 phut, 30
phiit va 1 gio. Két qua lignin bi loai bo 1a 85,8%.
Con khi tién hanh tién xir 1y than cay bong bang 4
loai hoa chat: NaOH, H,SO4, H,0, va Os thi két qua
cling tuong tu nhiing nghién ciru khac khi thdy ring
NaOH 1a kiém cho hiéu qua tot nhat (65,63% chat

x0 bi loai bd khi sir dung 2% NaOH trong 90 phut &
121°C) (Silverstein et al., 2007).

3.3 Thuy phan cellulose béi enzyme
cellulase

Dé danh gia hiéu qua cia qua trinh tién xi 1y
bang kiém ngoai viéc dua vao phan trim
hemicellulose va lignin bi loai bo, yéu té kha ning
thity phan boi enzyme dé san sinh ra glucose (hodc
duodng khir) nhiéu hay it cAn dugc xem xét. Mau déi
chtmg ciing dugc thuy phan cung lac v6i mau thir
trong cung 1 diéu kién nhu nhau chi khac 1a mau d6i
ching chua qua tién xtr 1y. Tuy nhién, hiéu qua thiy
phan s€ khéc nhau.

Bang 3: So sanh hi¢u qua thily phin ciia mdt s6 ngudn lignocellulose

Miu Duong khir (g/L) Duong glucose (g/L)
Vo6 qué ca phé (robusta) 37,33*£0,22 24,36+ 0,59
Control (d6i chirng) 11,1°+0,18 8,63+ 0,39

S6 lidu trong bang thé hién gid tri trung binh ciia 3 lan Iap lai. Cdc chit s6 mii trén cdc sé liéu trong cimg 1 cét khdc

nhau thi khéc biét ¢é y nghia thong ké ¢ mirc 0,05

Tir két qua & Bang 3 két hop véi cong thuce (1),
c6 76,8% lugng cellulose duogc chuyen do6i thanh
glucose sau qua trinh thay phan hiéu suét thily phan
(twong duong hiéu suét thuy phan 76,8%). Theo
Menezes et al. (2014) khi tién hanh thay phan vo
qua ca phé che (C. arabica) lugng glucose tao thanh
1427,02 g/L va hiéu suét thiy phan dat 60,48% hoac
theo Silverstein et al. (2007) khi tién xir 1y than ciy
bong bang NaOH (2% NaOH, 60 phat, 121°C) cho
hiéu suat thity phan dat 60,8%, thip hon so véi trong
nghién ciru nay. Didu nay duoc 1y giai nhu sau: khi
tién xir 1y lignocellulose bang kiém két hop véi vi
song thi nang suat thay phan cao hon va ham luong
duong sau thuy phan cling dugc cai thi¢n hon so véi
chi tién xir Iy bang kiém. Ngoai ra, hiéu suit thiry
phan khi tién xir Iy bang kiém két hop vdi vi song s&

lam tang dién tich bé mat tiép xuc cia cellulose tir
viéc phéan huy 16p hemicellulose va lignin tir 46 lam
tang tinh nhay cho cac enzyme thily phan (Ooshima
et al., 1984). Mat khdc, qua trinh thuy phan cellulose
boi enzyme bao gom 3 giai doan: hip thu cac
enzyme cellulase 1€n bé mit phén tr cellulose, sy
phan huy sinh hoc cta céc cellulose va sy giai hép
thu ctia enzyme cellulase ra khoi co chat. Trong d6
qua trinh hap thu cac enzyme 1én bé mit cellulose
dugc xem 13 tién dé cho qua trinh thuy phéan
(Converse et al., 1988). Trong nghién clru nay,
Tween 80 v6i nong d6 1% (w/v) da dugc lya chon
cho thém vao qua trinh thily phan nham ting cudng
sur héip thu enzyme 1én bé mat cellulose. Két qua cho
thdy hiéu sut thity phan cai thién dang ké (ting 1én
39%) so v&i khi khong bo sung Tween 80. Két qua
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nay kha tuong dong véi nghién ctru cia Wu and Ju
(1998) khi thyuc hién bd sung thém Tween 80 0,5%
vao qua trinh thuy phan gidy bao cho két qua cai
thién 33% hi¢u suat thiy phén.

3.4 Anh hudng ciia qua trinh 1én men dén
ham lwgng ethanol thu dwgc

Céc diéu kién 1én men dugc tién hanh nhu Myc
2.5. Trong d6, nong do glucose trong dich thiiy phéan
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trude khi 1én men do duogce 1a 29,82 g/L. Song song
v6i qua trinh 1én men méu thir thi mau ddi ching
dugc thiét 1ap véi ndng do glucose do duge trude
khi 1én men 13 16,86 g/L. Cac mau duogc 1én men &
nhiét 6 35°C, lic 120 vong/phut va sau cac khoang
thoi gian 24, 48, 72, 96, 120 gid, 1y 1 phan dich 1én
men dem di xac dinh ham lugng glucose con lai va
ham luong ethanol tao thanh.

Biang 4: Anh huong ciia thoi gian 1én men dén ham luwong ethanol thu dwgc

Thoi gian 1én Glucose Ethanol San lugng 1én men Yp/s (g Hiéu suét Ién
men (gio) (g/L) (g/L) Et/g Glucose) men Yet (%)
0 29,82f+ 0,54

24 8,41°+ 0,49 6,71+ 0,32 0,3*+0,021 58,72+ 1,21
48 6,074+ 0,42 9,02+ 0,41 0,364 +£0,008 71,45%+1,75
72 4,88+ 0,36 10,06 £ 0,31 0,39+ 0,012  75,96° + 2,04
72 (Control) 3,67+ 0,27 4,67° £ 0,32 0,17+ 0,014  33,71*+ 1,08
96 4,39 +04 9,464 + 0,28 0,36%4+£0,02 70,16%+ 1,92
120 3,258+ 0,34 9,25¢+ 0,22 0,33**+ 0,01  65,73* = 2,00

S6 liéu trong bang thé hién gia tri trung binh cua 3 lan lap lai. Cac chir $6 mil trén cdc s6 liéu trong cung 1 cot giéng

nhau thi khéng khdc biét ¢6 y nghia thong ké & mikc 0,05

Két qua Bang 4 cho the‘iy, ham lugng ethanol tao
ra trong qua trinh 1én men ting dan theo thoi gian
Ién men va dat cuc dai tai 72 gio vdi hi¢u sut 1én
men dat 75,96%. Sau thoi gian 72 gié ham lugng
ethanol khong tang nita ma c¢6 xu hudng giam nhe.
Ly do ndm men da str dung hét duong glucose ¢
trong dich 1én men dé chuyén hoa thanh ethanol.
Ddng thoi, qua trinh d6 c6 su suy giam mat do té
bao ndm men theo thoi gian 1én men, tir d6 1am cho
hiéu sudt 1én men giam ciing nhu ham lwong ethanol
khong dugc san sinh ra nita. Nghién ctru nay hoan
toan phi hop véi két qua nghién ciru ciia Park ef al.
(2010), khi thuy phén gidy thai boi enzyme cellulase
Novo Nordisk Co. (Bagsvaerd, Denmark) trong diéu
kién pH 4,8; nhi¢t d¢ 50°C, ty I¢ enzyme 9 FPU/g
thi thdy hi¢u suét 1én men tang nhanh ¢ thoi gian 24
gio dau cua qua trinh 1én men. Sau 48 gio thi hiéu
suat tang cham, tuy nhién hidu suat 1én men van tiép
tuc tang cho dén thoi diém 120 gio thi khong ting
nira.

Theo nghién ctru cia Menezes et al. (2014), vo
qua ca phé ché (C. arabica) dugc tién xtt 1y voi 4%
(w/v) NaOH rbi thiy phan boi hdn hop enzyme
cellulase (13,82 FPU/g). Két qua dat dwoc: 27,02 g
glucose/L tao thanh tir qua trinh thiy phan va sau
khi 1én men bang nam men khé (3 g/L) thi thu dugc
11,99 g ethanol/L. Trong nghién ciru nay, sau qua
trinh 1€n men lugng ethanol thu dugc chi dat 10,06
g/L, két qua nay thap hon so vé6i nghién ciru cua
Menezes et al.(2014). Didu nay c6 thé 1y giai: Trong
nghién ciru ciia Menezes sir dung nim men kho (3
g/L) con trong nghién ctru nay sir dung nam men da
nhan gidng cap 2 sau d6 duoc bd sung vao dich thuy

phan v&i mat do té bao 3x108 (té bao/mL) nén hiéu
suét 1én men con thap, chi dat 0,39 (so véi Iy thuyét
120,51, c6 nghia 13 tng véi 1 g glucose néu 1én men
s€ tao thanh 0,51 g ethanol). Qua d6, hiéu suét
chuyén ddi ethanol cho biét dugc ham lwong
glucose trong dich 1én men cao. Ham lugng glucose
cao cho thiy qua trinh thuy phan rat hiéu qua hodc
qué trinh 1én men dién ra rat tot.

4 KET LUAN

V6 qua ca phé duge xem nhu 1a ngudn sinh khéi
lignocellulose trong san xuét ethanol vi c6 ham
luong cellulose twong ddi cao (25,8%) va
hemicellulose lai rat thip (3,6%). Trong khi lignin
chiém t6i 20,07%, diéu nay gy kho khan cho quéa
trinh thity phan boi enzyme. Dé giai quyét kho khan
trén, nghién ciru nay lya chon qua trinh tién xir 1y
bang kiém d¢é gitip loai bo lignin trong vo qua ca phé
va hiéu suit loai bo lignin dat duogc 14 76,63%. O cac
diéu kién thay phan, 1én men nhu trén thi 100 g vo
qué ca phé (chua qua tién xir 1) san xuét ra duoc
10,13 g ethanol (twong g vé&i hidu suat chuyén doi
glucose thanh ethanol 1a 0,39).

LOI CAM TA

Nhoém tac gia xin chan thanh cam on Truong Pai
hoc Céng nghiép thanh phé H6 Chi Minh, Trudng
Pai hoc Cin Tho va tt ca déng nghiép da ho trg ky
thuat ciing nhu trang thiét bi cho nghién ctru nay.
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