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NGHIEN CUU QUA TRINH CHUYEN HOA SINH KHOI
RONG LUC NUOC NGQT THANH PUONG CO THE LEN MEN

BANG ENZYME
Nguyén Thi Lién, Nguy&n Thanh Tuyén
Trueong Dai hoc Thu Dau Mgt

TOM TAT
Pé tai sé dé xuat mgt quy trinh méi nham chuyén hoa cac logi rong luc 1a nguon
nguyén liéu chiza it thanh phan lignin thanh dwong c6 thé 1én men tgo con, Véi nhiéu wu
diém hom so véi quy trinh san xuat nhién ligu sinh hoc tz nguyén liéu lignocellulose thong
thwong. Qua nghién ciru, chiing t6i da dwa ra cdc diéu Kién t6i wu cho qud trinh tién xi Iy
rong luc bang acid va quéa trinh thiy phan rong luc bang enzyme cellulase véi hiéu suat

thuy phéan la 43,58% (288.54mg/q).

Tir khoa: rong luc, enzyme cellulase, tién xir 1y, dwrong hoa, enzyme

1. Giéi thiéu

O Viét Nam, qua trinh do6 thi hda cung
v6i sy phat trién cic nganh nghé kinh té,
dich vy du lich, giao thong van tai thiy, san
xudt nong nghiép, nudi trong thiy san...
gdy ra suc ép 16n ddi véi moi trudng nude.
Khi ham luong cac chat dinh dudng trong
nudc ting cao s€ gdy ra hién tuong phu
dudng, 1am bung phat cac loai thyc vat nhu
rong, tio, dan dén ham lugng oxy trong
nudc giam, gy chét cac loai thay sinh.
Dong thoi sy phan hity cua ching lam cho
nude ¢ mui hoi, anh huong dén chat luong
cudc séng cua khu vuc. Vi vay, viéc thu
gom rong, tio gop phan giam thiéu 6 nhiém
mdi trudng dong thoi bién ching tré thanh
ngudn nguyén lidu co gia tri cho qué trinh
san xudt nhién liéu sinh hoc[8].

Xuat phat tir Iy do trén, ching t6i tién
hanh sir dung nguon sinh khdi rong dé thay
phan thanh duong cd thé 18n men tao con,
1am co s¢ dé nghién ciu san xuat nhién liéu
sinh hoc than thién véi moi truong. Pay la
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ngudn nguyén liéu ty nhién ddi dao, khong
canh tranh véi cay luong thuc, khong
chiém dién tich dit canh tac d dwoc chd y
dén nhu 1a mot trong nhiing giai phap phu
hop nhat trong béi canh thiéu hut ngudn
nguyén liéu cho viéc san xuat ethanol. Sau
khi rong duogc trich ly protein thi ham
lugng carbohydrate trong ba rong tang Ién
dén 65 — 70% w/w. Diéu nay cho thiy ba
rong 1a ngudn nguyén lidu thich hop cho
qué trinh chuyén hoa sinh khdi thanh
duong va 1én men ethanol [8].
2. Péi twong, phwong phap nghién ciru
Péi nrong: Rong luc (Ceratophyllum
sp.) str dung duoc lay tir cac ao hd, sdng
sudi, kénh, rach, cdng & nhitng khu vuc cé
hién tuong phl dudng nhu Thu Dau Mot
(Binh Duong), Cu Chi (TP.HCM) duoc ria
sach, phoi kho dudi anh ning mit troi va
xay nho. Rong dugc xay nho dugc cho vao
ta sdy (mau duoc sy kho ¢ 105°C trong 5
tiéng), dé nguoi dong goi (¢ nhiét do phong)
duoc ding dé str dung cho céc thi nghiém.
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2.2. Phwong phap nghién cau ’f‘ / L
Quié trinh nghién ctu tién hanh theo so dd hinh 2.
Hinh 1: Rong luc xay
nhd, say kho

Hinh 2. So do thuc nghiém

( NaOH ) Trichlyprotein | |

4 Khaosit nong 61,50, |
(B0, D  Ténxaly | Khaositty 1¢ b rong va dd acid |
|

‘| Khao sat thoi gian

( Ca(OH), >—>| Trung hoa |

ql Khio sat ndng d6 enzyme

|
(Enzyme cellulaSD—>| Thﬁyvphén | 'I Khiéo st nong d9 ou chat |
: Khao sat pH
N |
Khao sat thoi gian
1 |
Dich sau
thuy
phan

Trich ly protein #ir rong: St dung dung  lodng véi nong do thich hop va do duong
moi NaOH 1%; ti 1¢ NaOH : rong la 4:1 khir & bude song ODsgonm. Muc tiéu: xac
[7]. Sau trich ly tién hanh loc 1y bd rong  dinh ham lwong carbohydrate tong trong
dé st dung cho nhing thi nghiém tiép theo. rong va ba rong; so sanh ham luwong

Xac dinh ham lwong carbohydrate carbonhydrate tong c6 trong mau rong chua
tong trong rong va ba rong: Chuan bi  trichly protein va mau di trich ly protein.
mau: Mau rong va ba rong duoc sdy dén Nghién ciru qud trinh tién xir Iy rong
khéi lugng khong dbi & 105°C. Acid  luc bing H,SO4; lodng: Chuan bi khdi
hoa carbohydrate thanh duong khir: CAn  luong mau 4g duoc st dung cho mdi
chinh x4ac 300 mg miu kho tuyét déi  nghiém thic (miu duoc siy kho & 105°C
vao chai thuy tinh chiu nhiét. Thém vao  dén khdi luong khong ddi trude khi tién
3ml dung dich H,SO, 72%, day nép hanh thi nghiém). Mbi thi nghiém lap lai 3
chai, lac déu, dé yén ¢ nhiét do phong  lan.
trong 30 phuat. Sau 30 phﬁtz thém vao Khdo sat néng dé tac nhin héa hoc
mau tho 50ml nuéc cat dé dat dugc  sién xi Iy: Thong s6 c6 dinh: ty 1¢ ba rong
nong do H,SO4 1a 4%, lac dCu. Hap mau  va dung dich H,SO4: 12,5% wiv, nhiét do:
& 121°C trong 60 phit. Do ham luong  120°C, thoi gian: 30 phit. Thong sé khao
duong khir tao thanh: Lam ngudi mau sau  sat: thay doi nong do HoSO4 lan luot 1a 0;
khi hap vé nhiét d0 phong. Lay mau, pha  1; 1,25; 1,5; 1,75; 2 % w/v. Po ham luong
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duong khir tao thanh: Lam ngudi mau sau
khi hap vé nhiét ¢ phong. Tién hanh loc,
sau d6 pha lodng 10 1an va do duong khir &
budc song ODsgonm.

Khao sat ty l¢ ba rong va dung dich
H,SO4: Thong s6 ¢b dinh: néng do H,SO,
két qua thu duoc tir qua trinh khao sat ndng
d6 tac nhan hoa hoc tién xu ly, nhiét do
120°C, thoi gian 30 phat. Thong sé khao
sét: ty 1€ ba rong va dung dich H,SO, thay
doi 1an luot 1a 5; 7,5; 10; 12,5; 15 % wiv.
Do ham lugng duong khir tao thanh: Lam
ngudi mau sau khi hép vé nhiét do phong.
Tién hanh loc, sau d6 pha lodng 10 lan va
do duong khur & bude song ODsgonm.

Khdo sdt thoi gian tién xir 1y: Thong sd
c¢b dinh: Nong d6 H,SO, két qua thu duge
tir qua trinh khao sat nong do tac nhan hoa
hoc tién xtr 1y; ty 18 bi rong va dung dich
H,S04 két qua thu duoc tir qua trinh khao
sat ty 1¢ ba rong va dung dich H,SOy; nhiét
d6: 120°C. Théng sb khao sat: thay ddi thoi
gian tién xur ly lan luot 1a 15; 30; 45; 60; 75
phut. Po ham luong duong khir tao thanh:
Lam ngudi mau sau khi hip vé nhiét do
phong. Tién hanh loc, sau d6 pha lodng 10
lin va do duong khir & budc song
ODsgonm.

Nghién ciru qua trinh dwong héa ba
rong bang enzyme cellulase (Cellulase ciia
Trung Quéc): Chuan bi: Mau da qua tién
xu 1y voi cac didu kién t6i wu di khao sat
duoc tiép tuc duoc dudng hoa bang enzyme
cellulase.

Khdo sat anh hweong cia nong do
enzyme cellulase: Thong sb ¢b dinh pH =
4,8, nhiét d6 50°C, thoi gian phan tGng 40
gio. nong do co chat 10% w/v. Thong sd
khao sat: thay d6i ndong d6 enzyme lan luot
1a 5%, 10%, 15%, 20%, 25% w/w. Do ham
luong duong khir tao thanh: Lam ngudi
mau sau khi hap vé nhiét d6 phong. Tién
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hanh loc, sau d6 pha lodng 10 lan va do
duong khir & bude song ODsgonm.

Khao sdt anh huéng ciia néng dé co
chdt: Thong sb cb dinh: pH = 4,8, nhiét do
50°C, thoi gian phan tng 40 gid, ndng do
enzyme — két qua thu dwoc tir qua trinh
khao sat anh huong cia ndng do enzyme
cellulase. Thong sé khao sat: thay dbi nong
d0 co chéat lan luot 1a 2,5%; 5%; 7,5%;
10%; 12,5% wi/v. Do ham lugng duong khir
tao thanh: Lam ngudi mau sau khi hap vé
nhiét do phong. Tién hanh loc, sau d6 pha
lodng 10 lan va do duong khir & budc song
ODsgonm.

Khdo sdt anh hieong cia pH: Thong sd
c¢b dinh: nhiét do: 50°C, thoi gian phan Gng
40h, nong d6 enzyme — két qua thu dugc tir
qua trinh khao sat anh huéng ctia ndng do
enzyme cellulase, ndng do co chat — két
qua thu dugc tr quéa trinh khdo sat anh
hudng ctia ndng d6 co chat. Thong sé khao
séat: thay doi pH ctia qua trinh thuy phan lan
luot 12 4,2; 4,5; 4,8; 5,1; 5,4. Po ham lugng
duong khir tao thanh: Lam ngudi mau sau
khi hap vé nhiét d6 phong. Tién hanh loc,
sau d6 pha lodng 10 lan va do duong khir &
budc song ODsgonm.

Khao sat thoi gian qua trinh thuy
phan: Thong s ¢b dinh: ndng d6 enzyme —
két qua thu duoc tir qua trinh khao sat anh
huéng ciia nong dd enzyme cellulase, nong
d6 co chat — két qua thu duoc tir qué trinh
khao sat anh huong ciia nong do co chat,
pH — két qua thu duoc tir qua trinh khao sat
anh hudng cua pH, nhiét do thiy phan
50%. Thong s6 khao sat: thoi gian cua qua
trinh thity phan 1an luot 13 0; 21; 45; 65; 70
gi0. Po ham lugng duong khir tao thanh:
Lam ngudi mau sau khi hép vé nhiét do
phong. Tién hanh loc, sau d6 pha lodng 10
lin va do duong khir & budc song
ODsgonm.
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3. KET QUA VA THAO LUAN

3.1. Két qua phin tich carbohydrate
tong

Phan tich carbonhydrate tong

Bing 1. Két qua phan tich carbonhydrate
tong ciia rong luc

o Thanh phan carbonhydrate
Nguyén liéu R
(%w/w trong lvgng kho)
Rong 27,40% + 0,0084
Ba rong 66,21% + 0,0014

Nguyén Th; Lién, Nguyén Thanh Tuyén

dén mot gid1 han nhét dinh. Néu né)ng do
acid tang cao hon muc giéi han thi duong
khtr s& bi pha hay. Két qua khao sat da cho
thdy tai nong do acid 1,75% w/v thi cho
luong dudng khir cao nhit vi vay day la
thong sb phu hop cho qua trinh tién xt 1y.
Khado sat ty Ié ba rong va dung dich
H,SO4
Bdng 3. Anh hwéng cua ty |é bd rong va dung
dich H,S0, dén lwong dwong khir thu duoc

Nhdn xét: Sau qua trinh trich ly protein,
thanh phan carbonhydrate co sy bién ddi sau
sic. D6i voi bA rong thanh phan
carbonhydrate chiém 66,21% gép 2,4 lan so
véi rong chua qua trich ly protein. Vi vay,
ba rong 1a ngudn nguyén liéu thich hop cho
qua trinh thity phan thanh duong c6 thé 1én
men véi hiéu qua cao. Bén canh d6, con tan
dung protein trich ly duwoc lam ngudn
nguyén liéu cho nhiing nghién clru sau nay
nham st dung luong protein nay k lam
ngudn dam bd sung vao thirc an chin nudi.

3.2. Két qua tim diéu Kkién toi wu cho
qué trinh tién xir Iy ba rong

Khao sat nong d@é tac nhan hoéa hoc
tien xu ly

Bdng 2. Anh huwéng cia nong dé acid H,S0,
deén heong dwong khir thu dwoc

Stt Ty Ié b& rong va dung Néng dé dwéng
dich acid (% w/v) khtr (g/l)
1 5 1,56+0,0005
2 7,5 2,31+0,004
3 10 2,78+0,0069
4 12,5 3,20+0,0027
5 15 2,07+£0,0034

Nhdén xét: Nong d6 duong khir tang khi
ty 1€ nguyén liéu va acid tang. Tuy nhién,
khi ty 1¢ nay tang qua cao thi acid s€ bi bao
hoa lam kha nang tac dong cua acid Ién
nguyén liéu giam, anh hudng téi lugng
duong khir tao thanh. Két qua cho thay khi
ty 1& nay 1a 12,5% thi nong do duong khir
thu duoc 1a cao nhat (3,20 g/1). Vi vay, ty 18
ba rong va dung dich H,SO4 12,5% wi/v la
thong s toi uu cho qué trinh tién xr ly.

Khdo sét thoi gian tién xit Iy

Bdang 4. Anh hwéng cua thoi gian tién xiz ly

Nhdn xét: Acid co vai tro lam truong
no cellulose, thity phan lién két glycoside
trong cac phan tir carbonhydrate, thiy phan
mot phan hemicellulose va ting d6 xbp cua
co chat. Sir dung ndng d6 acid cao thi thu
dugc lugng duong khur cao, tuy nhién chi
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stt Néng o acid | Néng do duong khir (g/l) den lwong dwong khit thu dwoc
H2S04 (% wiv) Stt | Theigian (phat) | Néng d6 duéng khir (g/l)
1 1 1,29+0,0003 1 15 1,850,005
2 1,25 1,34+0,0178 2 30 3,32+0,005
3 15 1,97+0,0069 3 45 6,590,038
4 1,75 3,24+0,0829 4 60 9,670,008
5 2 3,21+0,0552 5 75 9,30,004

Nhdn xét: Khi thoi gian tién xir Iy cang
tang thi nong d6 duong khir tao ra cang
nhiéu. Tuy nhién néu thoi gian qua dai s&
lam cho lugng duong khir tao thanh bi phan
hiy mot phan. Do d6, 60 phat 1a khoang
thoi gian phi hop cho qué trinh tién xt 1y.
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3.3. Két qua khao sat qua trinh
dwong hoéa ba rong biang enzyme
cellulase

Khdo sat dnh hwong cua nong do
enzyme cellulase
Bdng 5. Anh hwéng ciia nong do enzyme den

luwong dwong khir thu duoc
Stt Néng d6 enzyme (% Nong d6 dwérng khir
w/w) (all)

1 5 19,88+0,02

2 10 25,46+0,03

3 15 25,55+0,03

4 20 26,13+0,01

5 25 26,46+0,001

Nhdn xét: O nong do enzyme cellulase
thap, luong enzyme cho vao khong du phan
tmg. Khi ting néng do6 enzyme, ndng do
duong khir tang va dat trang thai bao hoa.
Luong duong khtr thu dugc 1a 25,46 g/1 &
nong do enzyme 10%, & cac diéu kién khao
sat tiép theo thi ham lugong dugng khur tao
thanh ting thém khong dang ké. Néu ting
ham lugng enzyme cao hon nita, khong lam
ting ndng d6 duong khtr, gdy lang phi, 1am
cho gia thanh san pham tao ra sau nay tang
cao. Vi vay, nong do enzyme 10% w/w s&
1a thong s6 phtt hop cho nhiing thi nghiém
tiép theo.

Khdo sét dnh hweng cia nong do co chat

Bdng 6. Anh hwéng cia nong dé co chdt dén
lwong dwong khir thu duoc

Stt Nong d6 do co chat |  Ndng d6 dweong khiy
(% wiv) (a/l)
1 2,5 5,13+0,02
2 5 7,92+0,0055
3 7,5 12,77+0,0024
4 10 26,22+0,0082
5 12,5 22,39+0,0341

Nhdn xét: Khi ndng do co chét ting tir
5 dén 10%, ham luong dudng khir thu duoc
tang. Tuy nhién, khi néng do co chat la
12,5% thi lugng dudng khur thu dugc gidm.
Do khi ndng d6 co chat cao, luong cellulose

Nghién cizu qué trinh chuyén héa sinh khéi...
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c6 thé bi tAn cong boi enzyme s& 16n va két
qua 1a lugng glucose, cellobiose hinh thanh
trong dung dich cao. Tuy nhién, khi néng do
nay vuot qua muc gigi han, enzyme s€ bi
bdo hoa co chit, do d6 kha ning tic dong
giam, anh hudng t6i luong glucose tao
thanh. Mat khac, dung dich dam dac s€ lam
qua trinh khuéch tan ciia enzyme trong toan
khéi nguyén liéu tré nén khé khin, phan
mg thuy phan dién ra cham.
Khdao sét anh huong cua pH
Bdng 7. Anh hwong cua pH dén heong

duong khur thu dwoc trong qua trinh thuy phdn

Stt pH Néng do dwérng khir (g/l)
1 4,2 21,44+0,008
2 45 23,53+0,0116
3 4,8 26,30+0,0113
4 51 18,65+0,0179
5 54 18,52+0,0232

Nhén xét: Khi pH tang tir 4,2 dén 4,8
thi néng d6 dudng khur thu dugc ting
nhung khi pH ting tir 4,8 dén 5,4 thi nong
do duong khu thu duoc giam. Do mobi
enzyme s& hoat dong t6t nhat & mot khoang
gid tri pH nhat dinh. Dbi véi enzyme
cellulase, c6 thé thdy khoang gi tri pH ma
enzyme hoat dong t6t nhat 1a tir 4,5 — 4,8,
trong d6 pH 4,8 cho gia tri cao nhat voi
noéng do6 dudng khir tao thanh 1a 26,30 g/l.
Khoang pH hoat dong ciia enzyme rat ¢é y
nghia v&i san xudt cong nghiép vi trong
quy md cong nghiép, viéc gilt pH & mot gia
tri khong d6i 1a rat khé khan, vi vay, viéc
dua ra két lun vé mot khoang pH hoat
dong s€ giup qua trinh van hanh don gian
hon ma van dat dugc hiéu qua cao.

Khdo sat thoi gian qua trinh thuzy phan

Bdng 8. Anh huwéng cua thoi gian thiy phén
den leong dwong khir thu dhege

Stt Thoi gian (gi®) Nong do dwerng khir (g/l)

1 0 18,34+0,0038

2 21

19,51+0,0542
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45 27,070,0281 4. KET LUAN
65 27,14+0,0224
70 27,19£0,0124

Nhén xét: Trong nhimg gid dau tién,
luong duong khir tao thanh it. Tt 21 gio tro
lén, nong d6 duong khur ting nhanh. Do
cellulose va enzyme van con mdi, cac cu
trac d& bi tAn cong cua cellulose con nhidu
va khong co chat e ché hoat tinh cua
enzyme. Qua 45 gid, ndng d6 duong khir
c¢6 xu hudéng bao hoa do cellobiose va
glucose tich tu trong dung dich gy tc ché
enzyme, nhitng phan cellulose d& thuy phan
da hét. Mat khac, hoat tinh enzyme di bi
giam nhiéu sau mot thoi gian tac dong, mot
s6 enzyme bi nhét trong cdu trac xbp cua
cellulose. Vi vdy, thoi gian t6i wu cho qua
trinh thiy phan 1a 45 gid voi nong do
duong khtr thu duoc 1a 27,07 g/l.

Viéc thu gom rong, tao tir cac khu vuc
nuéc 6 nhiém hitu co vira gop phan giam
thiéu 6 nhiém moi trudng dong thoi vira 1a
ngudn nguyén liéu ¢ gia tri cho qua trinh
san xudt ethanol sinh hoc. Rong sau khi trich
ly protein thi phan b3 rong c6 ham luong
carbohydrate cao gip 2,4 lan so véi rong
ban dau, sau qua trinh tién xir Iy va thay
phén thi tao ra ra dugc luong duong khu
27,079/l , twong &ng véi hiéu sut thay phan
carbohydrate trong nguyén liéu la 43,58%
(288.54mg/g). Két qua niy cao hon so voi
cong bd cua Trivedi va ctv (2013) khi
chuyén hoa sinh khéi rong luc Ulva fasciata
thanh duong bang enzyme thu dwoc ham
luong duong khir véi hiéu suat la 206.82
mg/g [14]. Pay duoc xem la nguyén li¢u
thich hgp cho qua trinh tao ethanol sinh hoc.

STUDY ON THE TRANSFORMATION BIOMASS GREEN ALGAE LIVING IN
FRESHWATER ECOSYSTEMS INTO FERMENTABLE SUGARS BY ENZYME
Nguyen Thi Lien, Nguyen Thanh Tuyen
ABSTRACT

We’ve launched a new process to transform biomass green algae raw materrials
contain less lignin into fermentable sugars to create alcohol. This process has many
advantages over the production process of biofuels from lignocellulosic materials
normally. Through research, we have found the optimal conditions for the pretreatment
process green algae with acid and the hydrolysis by cellulase enzymes. The performance of
hydrolysis was 43.58% (288.54mg/q).
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