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TOM TAT

Dé tai nhdm tdn dung ngudn phé phdm tir sdn phdm néng nghiép
la vé xodai dé€ sdn xudt ethanol stt dung ndm men Saccharomyces
cerevisiae. Noi dung nghién citru bao gdbm: Khdo sdt dnh hwéng cta
nong dé H:SO0. ciing nhw nhiét dé va thoi gian dén qud trinh thiy
phdn vé xoai, nghién cttu dnh hwdéng mdt sé té bao ndm men va pH
dén khd ndng 1én men, xdc dinh thoi gian va nhiét do thich hop cho
qud trinh 1én men ethanol. Két qud nghién cttu cho thdy vé xoai khi
dwoc thiy phdn véi ndng dé Hz2S04 3% (v/v) & 121°C trong 1 gi¢r ¢é
ham lwgng dwong khir cao nhdt la 849% (w/v). Diéu kién 1én men
ethanol tir dich thiy phdn vé xoadi dwoc xdc dinh & pH 5,5, mdt s6 té
bao ndm men 10° tb/mL va lén men 7 ngdy & nhiét dé 30°C, ham
lwong ethanol dat 3,08% (v/v).

ABSTRACT

The objective of this study was to examine the feasibility for the
production of ethanol from mango peel using Saccharomyces
cerevisiae. The experimental activities included: studying the effects of
H2504 concentration, time and temperature on the hydrolysis of
mango peel, assessing the effects of yeast inoculum levels, pH levels to
the fermentation capacity, determining the favourable time and
temperature for ethanol fermentation. The results showed that the
hydrolysis of mango peel with H2504 of 3% (v/v) at 121°C for 1 hour
released 8.49% (w/v) reducing sugars. The fermentation conditions
including yeast inoculum levels at 105cells/mL and pH 5.5 were found
to be favourable for ethanol fermentation. In the treatment of 7 days
of incubation at 30°C, the ethanol concentration of 3.08% (v/v) was
obtained.

1. Giéi thiéu

va m§ phdm. Hién nay, nhu ciu vé ethanol cong

Ethanol 1a mdt trong nhitng hop chat hitu
co c6 nhiéu ng dung nhat trong doi séng cling
nhu trong cong nghiép. Tuy theo néng do, n6
dwoc st dung nhw thirc udng, chat sat trung,
chat chéng dong, chit rc ché, dung moéi va la
mot chat trung gian trong san xudt cac hoa
chiat nhw acetaldehyde, acid acetic, ethyl
acetate, ethyl acrylate, ethylamine, ethyl
chloride va glycol ether. Bén canh d¢, ethanol
con la nguyén liéu thd chid yéu trong qua trinh
san xuit dwoc phdm, nhwa, son mai, nwéc hoa

nghiép véi do tinh sach cao ngay cang cap
thiét, boi ethanol da dwoc chitng minh 1a mot
loai nhién liéu sinh hoc c6 tiém nang thay thé
nhitng nguén nhién liéu héa thach dang dan
can kiét (Alfenore et al.,, 2002). C6 thé pha trén
hop 1y mot lwgng vira phai ethanol véi xang dé
lam nhién liéu nham ting tinh than thién v&i
moi trweong dong thoi ha gid thanh.

Viéc san xult ethanol tir qua trinh 1én men
chiu dnh hwéng dang ké cua gia thanh nguyén
liéu, hon moét nira chi phi san xuit (Classen et
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al., 1999). bé gidm chi phi san xuit thi viéc tin
dung cic nguoén nguyén liéu ré tién tir phé pham
nong nghiép la giai phap dang dwoc quan tam.
Xoai dwoc xem la mét trong nhirng loai trai cay
duogc wa chudng nhit trén thé gi¢i béi mau sic
hdp din, mui vi thom ngon va gid tri dinh
duwdng cao. Cac nwére san xuat xoai 1¢n nhat trén
thé gidi (trén 1 triéu tdn/niam) 13 An Do, Trung
Quéc, Thai Lan, Indonesia, Pakistan, Mexico,
Brazil. Sdn lwong xoai cia 7 nwéc nay chiém
78% san lwong xoai thé gi¢i va c6 anh hwong
rat l1oén dén thi treong xoai thé gidi. Viét Nam
thuéc nhém 20 nwée san xudt xoai cd tiém nang
cda thé gidi, san lwgng xoai cia Viét Nam nam
2012 dat 775.942 tin trén dién tich khoang
73.692 ha (FAO, 2013). Xoai khéng nhitng dwoc
str dung nhw mot loai trai cdy twoi ma con dwoc
ché bién thanh nhiéu loai san phdm khac nhau.
D6 d6, mét lwong rat l1on phé phidm tr xoai
dwoc tao ra hang nam tr cAc nha may. Trong
qué trinh sdn xuit, vé xoai 1a phé phidm chinh,
chiém khoang 15-20% thanh phan qua va dwoc
thai ra ngoai méi trwdong do khong cé gia tri
kinh té. Tuy nhién, do trong vé xoai chira mot
lwong 16n chit xo tong (73,04%) va dwong khir
(Arumugam & Manikandan, 2011) nén nghién
ctru ndy nham khao sat cac diéu kién thich hop
cho qua trinh thdy phéin va xac dinh cac diéu
kién 1én men san xudt ethanol tir vd xoai.

2. N§i dung nghién ciru

2.1. Nguyén vt liéu va héa chdt

- V6 xoai dwoc thu tir Cong ty Rau qua
Tién Giang, tinh Tién Giang.

- Ndm men Saccharomyces cerevisiae (No.
2.1, LU1250) dwoc lwu trir tai Vién Nghién ctru
va Phat trién Cong nghé Sinh hoc, treong Dai
hoc Can Tho.

- Héa chit: H,S04, NaOH, H3BOs, NaHSOs3,
D-glucose, yeast extract, peptone,.. dwgc mua
tir san pham thwong mai cua Merck (Pirc) va
HiMedia Laboratories (An D).

- Méi trwong nudi cdy ndm men: YPG (yeast
extract 0,3%; khoai tay 20%; glucose 2%).

2.2. Phwong phadp nghién ciru

2.2.1. Chudn bi nguyén liéu

V6 x0ai duwgc phoi dwdi 4nh ndng mit troi
trong 2-3 ngay va dugc cat thanh miéng nho

(khoang 2-3 cm). Sau d6 vo tiép tuc dwoc sdy &
nhiét d6 65°C trong 24 gio. Nguyén liéu dwoc
xay thanh bot, trén déu va trir & 4°C dé thuc
hién cac thi nghiém trong dé tai nghién ctru.

2.2.2 Khdo sdt dnh hwéng ciia nbéng do
H>S0, dén qud trinh thily phdn

Thi nghiém nham xac dinh ndong d6 H.S04
thich hop cho qua trinh thay phan. Can 10 g vo
x0ai di xay nhuyén va cho vao 100ml dung dich
acid H,S04 dwgc pha lodng v&i cac nong do 0,5;
1; 2; 3va 4% (v/v). Xtr ly nhiét & 121°C trong 15
phut (Arumugam & Manikandan, 2011). Loc
dich thuy phan va chinh pH vé 6,0 bang NaOH
20N. Ham lwong dwong khr dwoc xac dinh
bing phwong phap DNS (Bennett, 1971) va do
Brix dwoc do bang khic xa k& (Hand
Refractometer, FG103/113, Euromex-Ha Lan).
Thi nghiém dworc thye hién 3 14n 13p lai.

2.2.3. Khdo sdt dnh hwéng cua nhiét dj va
thoi gian dén qud trinh thiy phdn

Thi nghiém dwoc bd tri hoan toan ngiu
nhién v&i 2 nhan té va 3 1an ldp lai: Nhiét do
véi 4 mirc do (nhiét dé phong, 60°C, 90°C,
100°C va 121°C) va thoi gian véi 5 mire do (15
phut, 30 phut, 1 gic, 2 gior va 3 gid). Cho 10g vé
xo0ai da xay nhuyén vao 100ml dung dich acid
H,S04 dwoc pha lodng véi nong do thich hop
tir thi nghiém trwéc. U hén hop & nhiét do va
thoi gian nhw bo tri thi nghiém. Loc dich thay
phan va chinh pH vé 6,0 bing NaOH 20N. Mau
dwoc xac dinh ham lwong dwong khir va do
Brix.

2.2.4. Khdo sdt dnh hwéng ctia mdt sé giéng
ndm men S. cerevisiae

Thi nghiém vé&i muc dich xac dinh mat sé
giong ching thich hop cho qua trinh 1én men
ethanol. Ndm men dwgc ting sinh trong moi
treong YPG & 30°C trong 16-24 gi®y, mat s6 té
bao dat khoang 2,4 x 108 té bao/ml (xac dinh
bang phwong phap dém truc ti€p trén budng
dém hong cau). Pha loang dich nudi cdy ndm
men dé dat cac nong do giéng chung ban dau la
108, 107 va 106 té bao/ml. Cho 100ml dung
dich xoai dwgc thiy phan vao binh tam giac
250 mL, khir tring bang NaHSO; (140 mg/L)
trong 30 phit. Cidy 1ml dich huyén pht nim
men vao mdi binh tam gidc 250ml chira 100
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mL moi tredng dich 1én men, mit s6 nim men
ban d4u trong dich 1én men twong tng la 106,
105 va 104 té bao/ml. U trong diéu kién ky khi
(day bang waterlock) & nhiét d6 moi trwdng
(28-32°C). Sau 7 ngay U, chwng cit dich 1én
men dé xac dinh ham lwong ethanol va quy vé
noéng do ethanol & 20°C.

2.2.5. Khdo sdt dnh hwdéng cua pH dén qud
trinh 1én men

Thi nghiém dwgc bé tri hoan toan ngiu
nhién v&i 1 nhan t6 va 3 1an ldp lai. pH dich vo
thuy phin dwgc diéu chinh véi 5 mire do: 4,0;
4,5; 5; 5,5 va 6,0. Thi nghiém b6 tri véi 100ml
dich thuy phan véi pH da dwoc diéu chinh nhw
bé tri thi nghiém. Thanh trung bang NaHSO;
(140 mg/L) trong 30 phut. Ciy nAim men theo
nodng dod da khao sat. Pay kin binh bang water-
lock va 1én men trong 7 ngay & nhiét do moi
trwong. Cac chi tiéu theo déi: Po Brix, pH va
ham lwong ethanol (& 20°C) sau 1én men bang
phwong phap chwng cit.

2.2.6. Khdo sdt dnh hwdng cta nhiét dj va
thoi gian dén qud trinh 1én men

Thi nghiém dwoc b6 tri hoan toan ngiu
nhién v&i 2 nhan té va 3 1an ldp lai: Nhiét do
(25, 30 va 35°C) va thoi gian l1én men (3, 5, 7 va
9 ngay). Cho vao binh tam giac 100 mL dich vo
x0ai dwogc thuy phan véi pH thich hop & thi
nghiém trwdc. Thanh trung bang NaHSO; (140
mg/L) trong 30 phut. CAy nim men v&i mat s6
da khao sat, day kin binh bang water-lock va
tién hanh 1én men & cac diéu kién nhiét d6 va
thoi gian 1én men theo b tri thi nghiém. Cac
chi tiéu theo doi: do Brix, pH va ham luwong
ethanol (& 20°C).

2.2.7. Xir ly két qud:

Két qua thi nghiém dwoc x ly va vé biéu
d6 bang phin mém Microsoft Excel 2010
(Microsoft Corporation, USA). SO liéu thi
nghiém dwoc xtt ly thdng ké bang chwong trinh
Statgraphics v5.0 (Statpoint Technologies, Inc.,
USA).

3. Két qua va thao luan

3.1. Anh hwéng ciila néng dé H:S0, dén
qud trinh thiy phdn

Két qua cho thiy nong d6 acid anh hwong
rat 1on dén qua trinh thuy phan cac hop chat

lignocellulose, thé hién & lwong dwong khi
dwoc tao thanh tang nhanh theo nong do acid
(Hinh 1). Kha nang thly phéan ty 1é thuan véi
nong do ion H+, lwgng ion H+* dwoc hinh thanh
cang nhiéu trong dung dich thi qua trinh thuy
phin xdy ra cang nhanh (Mosier, Ladisch &
Ladich, 2002). Vi vy, viéc pha v& nhitng lién
két glucosic dién ra nhanh, gitip qua trinh
chuyén héa hemicellulose thanh xylose. Acid
hoat déng nhw mot chit xuc tic nén véi nong
dd cao thi sé ting téc d6 phdn (ng va tao ra
ham lwong duwdng khir cao.

o

-3 J 0,5% 1% 2% 3% 4%
Nong d¢ H,SO, (% Vv/v)

=
~N N

Ham lwgng duwdng
khir (% w/v)/ Brix

OHam luong duong khir (% w/v) BP0 Brix

Hinh 1. Anh hwéng ctia nong do H2S04
(% v/v) dén qua trinh thiy phan
*Ghi chii: Cdc cét cé cung mau tw giéng
nhau theo ciing nhém chi tiéu thé hién sw khdc
biét khéng cé y nghia théng ké & do tin cdy 95%
(CV=1,75%).

Sau 15 phut thay phan, lwong duwong khi
c6 gia tri cao nhat (7,74% w/v) & nong do
H,S04 4% (v/v), ti€p dén (7,61% w/v) & nong
dd HzS04 3% (v/v), sau do6 la 2% (w/v), 1%
(w/v) va thip nhit (6,14% w/v) & nong do
H2S04 0,5% (v/v). Két qua do dd Brix ciing cho
thdy ham lwong chat hoa tan trong dich thay
phéan tang theo gia tri nong d6 H,S04 (Hinh 1).
o nong do acid cao cho gia tri do Brix cao va
nguoc lai. Cu thé 1 & néng dd acid 4%, san
phdm thiy phin c6 d0 Brix cao nhit
(11,7°Brix) trong khi d0 Brix thip nhit
(6,5°Brix) khi thiy phin véi aicd & néng do
0,5% (v/v). Viéc lya chon nong d6 acid thich
hop cho qua trinh thiy phan c6 y nghia 1é6n va
anh hwdng dén hiéu qua san xuit ethanol tir vo
x0ai. O néng dd acid thap (0,5% v/v), hidu qua
thiy phan kha thip. Ngwoc lai, & nong do6 acid
cao (4% v/v) qua trinh thiy phan dién ra
manh nhwng sé ton héa chit va gy kho khan
cho qua trinh trung hoa dé 1én men ethanol sau
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nay. Két qud théng ké cho thidy ham lwong
dwong khir sinh ra khi dwoc xt ly véi H2SO4
3% va 4% (v/v) khong cé khac biét y nghia
(twong tng 7,61% va 7,74% w/v). Do vay,
nong do acid 3% (v/v) dwoc xem la thich hop
cho qua trinh thuy phan vo xoai.

3.2. Anh hwéng cia nhiét dé va thoi
gian dén qud trinh thiy phdn

Két qua nghién ctu vé anh hwdng cia
nhiét do va thoi gian dén phan &ng thiy phan
v6 xoai cho thdy ham lwgng dwong khir thu
dworc ting dan theo nhiét d6 thiy phan (Bang
1). Theo nghién ctru cta Xiang, Kim & Lee
(2003), sw phd v& lién két hydrogen trong
thanh phan hemicellulose va cellulose dién ra
nhanh chéng khi gia ting nhiét do. O nhiét do
thip (30 - 90°C) qua trinh thuy phan vo xoai
dién ra cham hon so vé&i khi thwe hién & nhiét
dd cao (100 - 121°C). Cu thé, ham lwong duwong
thu dwoc ting gan nhw gip doi khi dwoc thiuy
phan & nhiét dd cao tir 100 - 121°C (khoang
8%) so v&i khi thay phan & cac mirc nhiét do
thdp hon. Theo Girio et al. (2010), nhiét dé
thich hgp cho qua trinh thiy phén
hemicellulose bang acid sulphuric hoic acid
hydrochloric la khodang 121 - 160°C.

Bang 1. Anh hudng ctia nhiét d6 va thoi
gian dén qua trinh thuy phin

Nhiét d0 TheoigianHam lwong| Do Brix
thay phan| thuy |[dwongKhir| sau thuy
(°C) phan (w/v %) phan
15 phut 1,84l 5,0
| 30phut | 354 6,17
Nél}‘l‘f\)tn‘g(-’ 1 gidr 4,07 6,33
2 gioy 4,10k 6,33
3 gior 4,33k 7,17
15phat | 3,29 6,17
30 phut 3,33l 6,83
60°C 1 gior 4,02k 7,0
2 gior 4,18k 7,67
3 gior 4,42k 8,17
15 phut 4,83hi 7,83
30 phit | 5,07 8,17
900°C 1 gior 6,17de 8,17
2 gioy 5,85def 9,0
3 gior 5,50f8 9,17

15 phit | 5,76 9,33
30 phut | 6,224 9,83
100°C | 1 gio 7,25¢ 9,83
2 gio 7,67b¢ 10.17
3 gi 8,03b 10,33
15 phdt | 7,53¢ 10,83
30 phut | 7,58¢ 11,33
121°C | 1 gio 8,492 12,17
2 gio 8,532 12,33
3 gio 8,582 12,5
CV (%) 3,69

*Ghi chu: Cdc tri trung binh trong ctng mét
cét theo sau cé cdc mdu tw giéng nhau thé hién
sw khdc biét khdong cé y nghia théng ké & do tin
cdy 95%.

Nhw vy phdn rng thuy phan cac hop chit
lignocellulose trong vé xoai xay ra manh & 121°C
trong thoi gian khoang 60 phut dau tién ctia qua
trinh xtr Iy mau. P& dat hiéu suit cao ctia qua trinh
thiy phén c6 thé duy tri phan rng trong thoi gian
dai hon. Tuy nhién sé tiéu ton nhiéu thoi gian cho
qua trinh xt 1y mau, nén 1am gidm hiéu qua cda
qua trinh san xuit. Pong thoi, theo Lenihan et al.
(2011), khi thiy phan & nhiét do qua cao va thoi
gian kéo dai c6 thé 1am cho cic monosaccharide
phan hiy thanh cac chit khéng mong muén, c6
kha ndng &c ché qua trinh 1én men sau d6 nhw
furfural, hydroxylmethylfurfural-HMF, acid acetic,
acid levulinic, acid formic, acid uronic, acid
vanillic, phenol, cinnamaldehyde, formaldehyde,...
Do vay tot nhat c6 thé lwa chon thoi gian xir ly
mau trong 60 phut dé co thé dat duoc hiéu suit va
hiéu qua cao & mirc do hop ly.

Ham lwong xo tong trong vo xoai la 9,33%
(Ashoush & Gadallah, 2011), véi 8,49% dwong
khtr sinh ra trong nghiém thirc nhiét d6 121°C va
thoi gian 1 gio thiy phan thi hiéu sudt phan Gng
dat 79,21%. Két qua nay cao gip doi so véi hiéu
suat thu dwoc (38,6%) trong nghién ciru thiy
phan ba mia & diéu kién 6% acid phosphoric,
nhiét dé 100°C trong thoi gian 5 gidr da dugc cong
b6 b&i Gamez, Ramirez, Garrote & Vazquez
(2004). Ham lwong dwong khir sinh ra tir viéc
thiy phan vé siu riéng 1a 5,6% (w/v) & 121°C
trong 45 phut voi 2% acid sulphuric (Matura,
Nuanphan & Woatthichai, 2012). Qua trinh thuy
phan tdo do (Dwi, Sri, Indah, Neli & Pandit, 2012)
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cting cho ham lwgng dwong khir cao nhat (3,28%
w/v) khi dworc thyc hién & 121°C trong 1 gio. Do
vdy, c6 thé thiy diéu kién cho qua trinh x& ly
H2S04 3% (v/v) & diéu kién 121°C trong 1 gio la
¢6 hiéu qua vi cho ham lwong dwong khir cao
dong thoi tranh dwoc sw phan hiy cac loai dwong
tao thanh, tiét kiém chi phi va thoi gian thiy phan.

3.3. Anh hwéng ciia mat sé giéng chiing
ndm men S. cerevisiae

K&t qua khado sat &nh hwdng cia mit so
nidm men S. cerevisiae dén qua trinh 1én men
ethanol ttr dich thiy phan vé xoai dwoc trinh
bay trong Bang 2. Dich sau lén men cé pH
thip hon so véi trwede 1én men (pH ban dau la
6,0), gia tri pH cda dich dwong gidm dan qua
cac giai doan 1én men, khoang dao déng pH
gitta cac nghiém thic sau lén men la 5,25 -
5,91. Sy giam pH nay do sw oxy hoa dwong
thanh cac acid hitu co. Piéu nay cé thé giai
thich do trong qua trinh chuyén héa dwong
thanh ethanol, ndm men da phan giai duwong
thanh cac san pham trung gian - cac acid hiru
co, lam gidm pH cda dich 1én men. Bén canh
dé, két qua chirng té qua trinh 1én men xay ra
tot, nAm men phat trién vwot troi so voi vi
khuin giy chua nén pH khéng gidm xuéng
dén murc 3,0 - 3,5.

Twong ty nhw pH, dd Brix trwéc va sau 1én
men cé sw chénh léch. Nguyén nhan do sw
chuyén hoa tir dworng sang ethanol cia dong

hién sw khdc biét khéng c6 y nghia théng ké &
dé tin cdy 95%.

Két qua thong ké gia tri trung binh ham
lwgng ethanol 3 1an 13p lai cho thiy méat s6 ndm
men log 5 va log 6 té bao/ml cho gia tri trung
binh ham lwong ethanol cao hon (lan lwot la
3,21% va 3,47% v/v) va khac biét c6 y nghia
véi 0,37% (v/v) & mét s6 log 4 té bao/ml. Do
dé mat s6 log 5 té bao/ml (105 té bao/ml)
dwoc chon dé 1én men nham tao ra ethanol cao
d6ng thoi tiét kiém mot lwgng nAm men so véi
khi ching v&i mat s6 log 6 té bao/ml.

3.4. Anh hwéng ciia pH dén qud trinh
1én men

Két qua do Brix va pH sau 1én men cho
thdy qua trinh 1én men ethanol di lam giam dé
Brix (Brix ban dau la 12) va pH ctia méi treong
(Bang 3.). K&t qua ciing cho thdy & pH 5,5 va
6,0 san pham thu dwoc cé lwong ethanol twong
tng la 3,01% va 3,14% (v/v), cao hon va khac
biét c6 y nghia so véi cAc mau 1én men & céc
gia tri pH 4,0; 4,5 va 5,0. K&t qua nay ciing phu
hop v&i nghién ciru da dwoc céng bd bdi
Arumugam & Manikandan (2011). Két qua
thong ké véi do tin cdy 95%, lwgng ethanol &
pH 5,5 va 6,0 khéng c6 sw khac biét. Nhw vay,
nham tiét kiém NaOH dung trong qué trinh
trung hoa dich thay phan, pH 5,5 1a thich hop
dé 1én men ethanol tir vo xoai.

Bang 3. Anh hudng ctia pH dén qua trinh

nidm men. D Brix ban dau dat gia tri 12°Brix, 1én men
sau thoi gian 1én men & nghiém thic log 6 Ham 1
tb/mL két qua do dwgc 1a 9°Brix, & log 5 th/ml H , H Po Brix anﬁ ll’(_)‘lng
la 9,5°Brix. Khi ching v&i mét so log 4 tb/ml li‘ trwoc 113 sau sau lén ?)/t anov
thi d Brix gidm rt it (11,5°Brix) so véi thyi | \enmen | lenmen | =0 5 ( R 8{,/C" &
diém trwdc 1én men. )
Bang 2. K&t qua anh hwdng cia mat sé 4,0 3,92 11,0 0,43¢
nam men dén qua trinh 1én men 45 442 10,7 0,94b
Mat s6 ndm | pH sau | D0 Brix| Do con 5,0 4,67 10,2 1,13
men lénmen | >2Y 1én | (% v/v
men & 20°C) 5,5 5,28 10,0 3,01a
Log 6 tb/ml 5,25 9,0 3,472 6,0 5,25 9,2 3,14a
Log 5 tb/ml 5,37 9,5 3,212 CV (%) 2,23
Log 4 tb/ml 591 11,5 0,37 *Ghi chu: Cdc tri trung binh trong cung
mét cét theo sau cé cdc mdu tw giéng nhau
o ot c( J
CV (%) 456 | thé hién s khdc biét khong c6 y nghia théng

*Ghi chu: Cdc tri trung binh trong cung
mét cdt theo sau c6 cdc mdu tw gidng nhau thé

ké & do tin cdy 95%.
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3.5. Anh hwéng ciia nhiét dé va thoi gian
dén qud trinh 1én men

Trong thi nghiém nay, dich v6 xoai sau khi
thiy phan dwoc tién hanh 1én men véi thoi gian
3,5, 7 va 9 ngay tai cac diéu kién nhiét do 25°C,
300°C va 35°C. Cac gia tri pH va nong d6 ching
giong ban dau dugc diéu chinh theo két qua &
thi nghiém trén. K&t qua sau 1én men dwgc trinh
bay trong Bang 4. Twong tw nhw cac thi nghiém
trwdc, dd Brix va pH sau 1én men déu gidm (d6
Brix va pH ban d4u twong &ngla 12 va 5,5). Két
qua cling cho thay khéng cé sw khac biét & do
tin cay 95% vé do con & hai mic nhiét do 25°C
va 30°C khi 1én men sau 3, 5, 7 va 9 ngay. Nhw
vay, hai mtrc nhiét do 25°C va 30°C la thich hop
cho qua trinh 1én men do cac enzyme hoat dong
hiéu qua & khoang nhiét do nay.

Toc dd cac enzyme xtc tic phan Gng tang
cung v&i nhiét do cho dén khi dat dén nhiét do ma
& do enzyme bat dau bién tinh (Southerland,
1990). O’ nhiét d6 1én men 35¢C cho th4y kha ning
1én men clia ndm men c6 khuynh hwéng giam,
ham lwong ethanol chi dat 2,63% va 2,87% (v/v)
sau 7 va 9 ngay l1én men. Nguyén nhan la do nhiét
d6 cao (35°C) han ché hoat tinh ctia cic enzyme
chuyén hoa dwong thanh ethanol, dong thoi viéc
tién hanh 1én men & nhiét do nay ciing tiéu hao
nang lwgng dé nang nhiét do 1én cao. Thoi gian 1én
men & nhiét d6 30°C dwgc chon la 7 ngay vi & mirc
thoi gian nay ham lwgng ethanol sinh ra cao nhat
(3,08% v/v) va khoéng c6 su khac biét khi 1én men
9 ngay (2,94% v/v). Viéc lua chon mitc thoi gian
nhu trén c6 thé gidm thoi gian 1én men. Ham
lwong ethanol sau 7 ngay 1én men & 30°C (3,08%
v/v) cling khéng khac biét y nghia so v&i ham
lwgng ethanol dat dwoc sau 7 va 9 ngay 1én men &
25°C, ham lwong ethanol lan lwot 1a 3,15% va
3,21% (v/v). Nhiét do 1én men & 30°C nam trong
khodng nhiét do mdi trwdong xung quanh (trong
khodng 28-32°C) nén sé tiét kiém dwoc chi phi
diéu nhiét cling nhw chi phi gidm nhiét d6 vé mirc
25°C. Ngoai ra, két qua ciing cho thiy khi 1én men
& 35°C thi ham lwgng ethanol ¢6 gidm nhung van
con duy tri kha nang 1én men ciia nAm men, diéu
do6 ciing cho thiy mot diém thuin lgi déi voi
ching ndm men thir nghiém 1a khi vao thoi diém
mua he va trong tinh trang néng lén toan cau hién
nay, chiing nim men S. cerevisiae van khéng hoan
toan bi trc ché. Tom lai, nhiét do 30°C va thoi gian
1én men 7 ngay la diéu kién thich hop cho 1én men
ethanol tir dich thiy phan vé xoai.

Bang 4. Anh hudng ctia nhiét d6 va thoi
gian 1én men lén lwong etanol sinh ra

Nhiétdo | Thoigian | pH  |Dé Brix/iam lwong
lén men | l1én men | saulén |[saulén ethano!
(°C) (ngay) men men (ov/ve
20°C)
3 5,46 11,2 0,12¢
25 5 5,36 10,7 1,86¢
7 5,13 9,2 3,152
9 5,12 8,8 3,212
3 5,45 11,0 0,06¢
30 5 5,34 10,2 1,61¢
7 5,16 8,8 3,082b
9 5,22 9,7 2,944ab
3 5,49 12,0 0e
35 5 5,43 10,8 0,734
7 5,28 10,2 2,63b
9 5,27 9,7 2,87ab
CV (%) 6,96

*Ghi chu: Cdc tri trung binh trong cuing
mot cot theo sau c6 cdc mdu tw giong nhau thé
hién sw khdc biét khdng cé y nghia théng ké &
dé tin cdy 95%.

Qua trinh 1én men dich thay phan vé xoai
tao ra ethanol véi nong dé 3,08% (v/v). Néu so
v&i san xudt ethanol tir nguyén liéu tinh bot co
thé dat téi 6,0 - 9,5% (v/v), lwong ethanol san
xuit tir nguyén liéu vo xoai la khong cao (chi
vao khoang gian 50% so vé&i san xudt tir tinh
bot). Tuy nhién, két qua nay ciing chi ra tiém
nang lém cho viéc san xuit ethanol vi day la
nguon phé phdm ndéng nghiép kha doi dao va
khong dnh hwéng dén cung cap lwong thwce cho
con ngudi, dong thoi gidp giai quyét cac van dé
vé mdi trweong do thai bd trong san xuit.

4. Két luan

Két qua nghién ctru cho thiy qué trinh thiy
phan vo xoai thanh dich dwong dat hiéu qua cao
khi dwoc thwe hién véi H2S04 3% (v/v) & diéu
kién nhiét do va thoi gian 1a 121°C trong 1 gio,
ham lwong dwong khir thu dworc 1a 8,49% (w/v).
Két qua khao sat cac yéu té anh hwdng dén qua
trinh 1én men cho thay diéu kién thich hop cho
1én men ethanol tir dich thay phan vé xoai véi
mét s6 té bao nAm men 105tb/mL va pH 5,5, Ién
men trong 7 ngay ¢ nhiét do 30°C cho ham lwgng
ethanol dat 3,08% (v/v). Két qua cho thiy tiém
nang tin dung cic nguén phu phé phim néng
nghiép trong san xuat ethanol trong twong lai.
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