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Nghién ciru diéu kién thity phan rong luc Chaetomorpha linum bang axit va

rng dung trong san xuit bioethanol
Study On Acid Hydrolysis Conditions of Chaetomorpha Linum Green Seaweed to Application for
Ethanol Production
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Tom tat

Rong luc Chaetomorpha linum cé ham luong carbohydrate cao, thich hop cho nghién ciru san xuét ethanol.
Trong nghién ctru nay, rong luc C. linum duoc thiy phén bang axit. Céc yéu tb cla qua trinh thdy phan
duwoc khao sat gém co ty 1é rong 75-200 g/l, ndng doé axit 0-4%v/v, nhiét dé 90-130°C, thoi gian 20-80 phut.
Két qua diéu kién tOI wu cho thiy phén rong luc bang axit la: ty 1é rong phéi trén 100 g/, thoi gian: 54 (phat),
nhiét d6: 123 °C, néng dé axit 3,3 (%v/v). Dich thiy phén cé ham lwong dwong 53,2 g/l va thanh phan
monosaccharid la glucose 32,1 g/l, galactose 7,8 g/l, rhamnose 12,6 g/l. Dich thdy phéan nay c6 ham lwong
glucose cao thich hop cho ndm men phét trién, qué trinh Ién men tao dwoc 18,1 g ethanol/l.

Tw khoa: Chaetomorpha linum, rong luc, thdy phan béng axit, Ién men ethanol
Abstract

Green seaweed Chaetomorpha linum has high carbohydrate content, therefore it is suitable for ethanol
production. In this study, C. linum was hydrolyzed by sulfuric acid. This process has been investigated
following factors, seaweed ratio 75-200 g/l, acid concentration 0-4 %v/v, temperature 90-130°C and time 20-
80 minutes. The optimal factors were determined as hydrolysis time of 54 minutes, temperature of 123°C,
acid concentration of 3,3 %v/v resulting in the hydrolysate 53.2 g/l of sugar which contained glucose of 32.1
g/l, galactose of 7.8 g/l and rhamnose of 12.6 g/I. In conclusion, this hydrolysate contains a high glucose

amount that is appropriate for yeast fermentation with 18.1 g/l ethanol production.

Keywords: Chaetomorpha linum, green seaweed, hydrolysis by acid, ethanol fermentation.

1. Mé dau

Ethanol 1a nhién liéu duoc st dung phd bién
nhit va dwoc nhiéu qubc gia tip trung nghién ciru.
Ethanol thuong dugc san xudt tir tinh bot, duong mia
va phu pham nong nghiép. Tuy nhién viéc s dung
cac san pham nong nghiép san xuit ethanol con c6
han ché 13 chiém mot lwong 16n dat nong nghiép,
cling nhu ngudn nudc, thoi gian va cong cham séc,
canh tac, dac biét anh hudng an ninh luong thuec.
Trude tinh hinh d6, hang loat cac nghién ciru nham
tim ra mot ngudn nguyén li¢u mdi trong viée san xuét
¢dn sinh hoc duoc ddy manh. Trong dé rong bién 1a
mét Iya chon thich hop va dang dwoc nhidu nha
nghién curu quan tam.

Rong bién ¢6 san lwong ty nhién 16n, vong doi
sinh truéng ngén, nudi trong thu dwoc sinh khdi 16n,
ham lugng carbohydrate trong mot s lodi rong cao tir
40-79%, thanh phan dudng thich hop cho 1én men tao
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ethanol [1]. Trong san xuat ethanol tir rong bién, qua
trinh xr 1y thiy phan 1a mét budc quan trong. Theo
nghién ciu ciia Nawei, dudi tdc dong cua axit cac
polysaccharide ciia rong sé& bi cit nho thanh cac oligo
hodc mono saccharid. Cac ion H" cua axit tic dong
truc tiép dén polysaccharide tai cac lién két mét xich
ndi cac monosacchadid tao ra cac oligo hoac
monosaccharid. Qua trinh thuy phén rong cua axit tao
ra hdn hop dung dich dudng cin cho qua trinh lén
men ethanol [2]. C6 nhiéu nghién ctru da st dung axit
dé thuy phan rong bién tao ra dich dwdng nhu paten
clia tic gia Kalpana st dung axit sunfuric ndng do 5%
thuy phan rong Kappaphycus alvarezii [3]. Theo
nghién ctru Xin Wang ciing st dung axit 2% v/v dé
thuy phan rong Gracilaria salicornia [4].

Trong bai bao nay, ching t6i da chon rong Luc
1a dbi twong nghién ciru va tién hanh nghién ciru diéu
kién thiy phan rong C. linum bang axit va ung dung
trong san xuét ethanol, day 1a rong dugc nhidu tac gia
quan tam, vi loai rong nay c6 sinh khéi 16n, thanh
phan polysaccharid cao va khi duong hoa sé tao ra
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moi truong giau glucan thich hgp cho 1én men
ethanol.

2. Vit liéu va phwong phap nghién ciu
2.1 Péi twong nghién ciru

Nganh: Chlorophyta, Lép:Ulvophyceae, BO:
Cladophorales, Ho: Cladophoraceae, Chi,
loai:Chaetomorpha linum [5)]

Sinh khéi rong C.linum dem nghién ciru dugc thu
tai x4 Vinh Thai, Thanh phé Nha Trang, tinh Khanh
Hoa va dugc dinh danh tai Vién Nghién ctru va Ung
dung Cong ngh¢ Nha Trang.

Ndm men Saccharomyces cerevisiae c6 tén
thuong mai Ethanol Red® 1a mot loai ndm men kho
cua hang Fermentis, Phap dugc st dung trong san
xudt ethanol. S6 luong té bao > 2.5 x10'° t& bao/g.

2.2 Phwong phap thiyy phin va lén men rong
C.linum

2.2.1 Xu ly so bg: Rong tuoi sau khi thu hoach dugc
sdy kho. Sau d6 rira ngot ngam 20-30 phit dé giam
mubi va tap chat. Rong dwgc vot ra phoi ning lan hai
dén do6 4m dudi 13%, rong dugc xay nho (d= 0,2-0,4
mm) chudn bi cho qua trinh thiy phan.

2.2.2 Nghién ciru cac Yéu t6 anh hwéng dén qud trinh
thuy phdan rong bang axit

Diéu kién thuy phan dugc chon, sit dung cho
nghién ctru cac yéu té anh hudng 1a ty 18 rong 100g/1,
nong do axit 3%v/v, nhigt d6 120°C, thoi gian 60
phut. Trong khao sat nay, diéu kién dugc chon cua
yeu t6 khao sat trude s& duge str dung cho cac yéu to
tiép theo.

Anh huong ty 18 rong phéi tron theo ty 16 75 g/l,
100g/1, 150g/1, 200g/l. Anh hudng cia ndng do axit
theo 0; 0,5; 1; 2; 3 va 4 (%v/v) Anh hudng cua nhiét
d6 thuy phan theo 90; 100; 110; 120; 130° C. Bdng
thai qua trinh thuy phan rong theo thoi gian 20; 40;
60 va 80 phut.

Két thuc khao sat so bg, chung t6i chon ba yéu t6
c6 anh hudng 16n dén qua trinh thuy phan dé tién
hanh t6i wu.

Téi wu hoa: Lap ma tran thuc nghiém, dung 24
binh tam giac 50ml, can cho vao mdi binh 5g nguyén
lidu c6 @6 am 13%. Bo sung cac nong do axit theo ty
1¢ 2 va 4 (%v/v) Céc binh tam gidc duoc giit trong
diéu kién nhiét d6 110°C va 130°C va sau 40 va 60
phit mang ra xac dinh ham luong duong cua dich
sau thuy phan.

2.2.3 Lén men: tién hanh 1én men trén hé thong 1én
men ty dong Bioflo voi diéu kién 1én men dugc cai
dat: pH 4.5, nhiét d6 27°C. B6 sung luong ndm men
1,2 x 10 Stb/ml rdi 1én men trong 76 gio, chi s dung
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dich thuy phan rong luc bang axit lam dinh dudng
cho nam men.

2.3 Cdac phwong phdp phdn tich

Nhiét d6 duoc do bang may do nhiét d6 cim tay
(EC 10, Hach, US), pH bang may do cim tay
ProPlus. Xac dinh ham lugng thanh phan héa hoc:
Protein, lipid, tro, d6 4m, dwong dwoc xac dinh theo
cac phuong phap cua AOAC [6]. Xac dinh ham
lwong duong tong s bing phuong phap Dubois [7].
Xac dinh ethanol va thanh phan dwong bang HPLC
(Shimadzu, Japan) trén ct Aminex hpx-87h véi
detector RID (Mitsunori & et al, 2013) [8]. Phan tich
xir Iy s6 liéu trén phan mém Excel 2003

3. Két qua
3.1 Thanh phén héa hoc rong C. linum
Bang 1. Thanh phan hoa hoc cua rong C. linum

Do am Tro Lipid Protein | Puong
(%) (%) (%) (%) _|tong 50 (%)

14,43+ | 10,2+ | 2,11+ 14,14+ 58,5+
0,5 0,3 0,05 0,7 0,9

Theo két qua cua bang 1, thanh phan hoéa hoc rong
C.linum dugc nghién ctru c6 két qua tuong dong véi
C.linum cua tac gia Nadja theo tac gia nay ham lugng
dudng tong s6 60%. Theo tac gia Mitsunori rong
Ulva pertusa c¢6 ham luong dudng tong s6 1a 58%.
Thanh phan hoa hoc rong C.linum c6 ham lugng
duong téng s6 cao nén thich hop cho san xuat
ethanol.

3.2. Khdo sdt cdc yéu té anh huéng qud trinh thity
phén rong luc bang axit

3.2.1 Anh hwéng ciia ty Ié rong trong dung dich dén
qua trinh thuy phdan

Rong nguyén liéu sau khi da xir Iy duoc phéi tron vi
nuge voi cac ty 18 khac nhau 75 g/1, 100 g/, 150 g/l
200 g/l. Sau do tién hanh qua trinh thiy phén rdi bang
axit nong do6 (3 % v/v) trong thoi gian 60 phut, nhiét
d6 120 °C. Két qua thity phan thé hién trong bang 2

Bang 2. Anh hudng cua ty 1é rong trong dung dich
deén qua trinh thay phan.

Ty 1é rong| Pudng sau |[Pudng tong| Hiéu suat
(g/l) _ fthiry phan(g/l)  s6 (/1) |thiy phan(%)
200 59,2414 | 116,3£1,5 50,9
150 55,614 | 87,114 63,8
100 53,0+1,3 58,5+1,3 90,5

75 38,9+1,1 43,5+1,2 89,4

Khi tang ty 1¢ rong trong dung dich tir 75-200
g/l, ham luong dudng sau thuy phan ting tir 38-59
@/l, tuy vay khi ting ndng do tir 100-200 g/l, lwong
dudng tao ra khong tang nhiéu, hon nita hiéu suét
thity phan giam manh tir 90,5% xudng 50,8%. Vi vay
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chung tdi chon ty 1€ rong trong dung dich la 100g/1 .
Két qua nay ciing tuong dong véi cac tac gia Nadja
su dung ty 1€ rong trong dung dich 1a 100 g/l [9], va
cao hon tac gia Mitsunori ty 1€ rong Ulva sp. st dung
cho duong hoa 1a 75g/1 [8].

3.2.2 Anh huéng ciia nong do axit dén qua trinh thiy
phdn

Tién hanh thuy phén bang axit & cac ndng do axit
thay ddi 0; 0,5; 1; 2: 3; 4; 5 %v/v véi cac didu kién
thiy phén la ty I¢ rong trong dung dich la 100g/1, thoi
gian thuy phan 60 phut, nhiét d¢ thuy phan 120 °C.
Két qua thé hién hinh 1
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Hinh 2. Anh huong nhiét d6 dén qué trinh thily phan

Két qua hinh 1 cho thdy khi ting ndng d¢ axit
thi ndng d6 dudng tao thanh tang va khi tang dén
nong do axit 4 % (v/v) duong khong con ting nita.
Trong qua trinh thiy phan chung toi thiy rang cac
nong do6 axit 0; 0,5; 1 %v thuy phan khong triét dé,
dich thuy phan tai cac ndng do axit niy c6 mau nhat
didu nay thé hién ham lugng dudng giai phong thap,
ham luong ba trong dich thuy phan sot lai 16n, khi say
khé bi rong c6 dang gidng nguyén lidu trude thuy
phéan. Trong khi d6 cac néng d6 axit 2; 3; 4%v dich
thity phan c6 mau vang xam, ba nat va & dang huyén
phu. Rong C./inum c6 ham luong cellulose 39% w [9]
chi can sir dung ndng do axit 3-4 %v da thuy phan
triét dé nguyén liéu, trong khi d6 cac nguyén lidu g
c6 ham lugng cellulose 44-50% w dugc thuy phén hai
1an, trong d6 lan 1 gd thiy phan vdi axit 70-80%v va
lan 2 giam xudng 20-30%v [2]. Piéu nay cho thiy
rong C. linum dé dang thiy phan trong diéu kién
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ndng do axit thap. Vi vdy chiing t6i chon ndng d¢ axit
la 3% cho nghién ctru ti€p theo.

3.2.3 Anh huéng cia nhiét dé thiry phdn

Chung t6i tién hanh thity phan rong véi ty 18
100g/1 bang axit & nong d6 3% trong thoi gian 60
phut & cac nhiét do 90, 100, 120, 130 °C. Két qua
dugc thé hién hinh 2

Qua két qua hinh 2 cho thdy khi tang nhiét do
90-120 °C lugng dudng tao thanh ting nhung dén
nhiét d6 130°C lugng duong khong ting. Trong khao
sat anh huong nhiét do thuy phan chung toi thdy ring
nhié¢t ¢ 90-100 °C qua trinh thuy phan dién ra cham,
két qua thuy phan thdp, can phai kéo dai thoi gian
thity phan dan dén hao ton nang luong cung cap nhiét
cho thuy phan, trong khi d6 cac nhiét d6 110, 120,
130°C c6 két qua thuy phén triét dé trong thoi gian
ngén, diéu nay cho thay nhiét d¢ cang cao thuy phan
cang tot, nhung 1én dén 130 °C ham lugng dudng tao
ra ciing khong nhiéu, hon nita & nhiét do nay dé s&
xay ra cac phan ung phu gay hong dich duong va tai
nhiét do cao can phai dau tu thiét bi va s& kho khin
hon trong san xudt cong nghiép. V4i nghién ciru cia
tac gia Xin Wang két qua rong G. salicornia dugc
thity phan trong axit H,SO4 ndng do (0,5-5%v/v) tai
105-128°C [4]. Vi vay ching t6i chon nhiét d§ thuy
phan 1a 120°C cho nghién ciru tiép theo.

3.2.4 Bong thdi cua qud trinh thuy phdn

Rong dugc thiy phan ¢ ty 1¢ rong trong dung
dich 100g/1, axit & n6ng d6 3% v/v, nhiét @6 120°C
va thoi gian thay d6i 20, 60, 40, 60, 80 phit. Két qua
dugc thé hién hinh 3.
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Két qua hinh 3 cho thay khi ting tir 20 1én 40
phit lrgng dudng tao thanh tang nhiéu nhung ting
dén 60 phut lugng dudng tang it hon va ¢ 80 phit
luong dudng khong tang nira.. Nhu vy thoi gian thuy
phan bing axit ngan hon nhiéu so véi thiy phan bang
enzym (3-5 ngay). Két qua nay ciing chi ra rong luc
c6 thoi gian thiy phan bang axit ngan hon so vdi cac
nguyén liéu khac nhu gb, theo nghién ciru cia Lynd
can phai thuy phan gb 1am hai 1an méi triét dé [2]. Do
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d6 thoi gian thiy phan rong luc c6 nhiéu vu thé vuot
trdi hon so véi cac nguyén liéu giau cellulose khac.
Vi vdy chon thoi gian thiy phan 60 phut cho qua
trinh thiy phéan rong luc bang axit.

Qua khao sat cac diéu kién thuy phén rong Luc
biang axit cho thdy luong dudng tao thanh cao nhét &
céc diéu kién nhiét do 120°C, ndng do axit 3% ty 18
rong trong dung dich 100g/1, thoi gian thiy phan 60
phut.

3.3 Téi wu héa diéu kién thity phin rong luc bang
axit dé thu nhdn dich thiiy phan co ham lwong
dwong cao

Sau khi tién hanh khao sat cic diéu kién thuy
phan, chung t6i t6i wu héa diéu kién thuy phan rong
luc bing axit theo phuong phap quy hoach hoa thuc
nghiém. Céc yéu t6 t6i wu va khoang bién ddi ctia cac
yéu to ndng d6 axit X1[2-4 (%v/v)] c6 khoang bién
dbi: 1 ; Nhiét d6 X2 [110-130 °C] c6 khoang bién
dbi: 10, Thoi gian X3 [40-60 (phut)] cd cd khoang
bién d6i:20. Chi tiéu can téi wu: ham luong duong
dich thuy phén c6 y -> max

Ma tran thyc nghi¢m co Vsé thi nghiém. N = 2k =
23’ = 8 N: 50 thi nghiém; 2 s6 muc thi nghiém; 3 so
yéu to anh huong

Sau khi bé trf ma tran thuc nghiém chung toi
chay mo hinh trén phin mén excel va tim dugc
phuong trinh hdi quy nhu sau: Phwong trinh hdi quy:
Y=44,8 +43*X1 + 4,0¥X2 + 2,8*%X3; c6 F (hé 50
kiém dinh) Iy thuyét (= 0,0088 < 0,05 va R? (Hé s6
twong quan bdi) = 0.93 (0< R <1). Cho thiy mirc do

chat chd cua mdi lién hé twong quan boi. Viy mod
hinh da 1ap duoc 1a thich hop.

Ti wu héa cac didu kién thuy phan theo phuong
phap Box-wilson

Chon budc nhay cia cac bién sb: tir phuong
trinh hdi quy da xay dung thdy ring hé s ciia X3 co
anh huong nhiéu dén qua trinh, chung t6i chon cho
bién sb budc nhay thich hop, kha thi trong thuc
nghiém.

A1=0,3xA3=0,3x1=0,3

Tu day tinh dugc budc nhdy cta cac bién con lai

b3A3 b222

theo cong thire: A3 = 2222 A15 Ao
A1 blAl

x Al

T chirc thi nghiém leo doc: Tir két qua cac
bude chuyén dong ¢ bang 4, ching toi t6 chic thi
nghiém leo déc va diém xudt phat tir tam thuc
nghiém. Két qua dugc thé hién ¢ bang 5

Qua két qua cua bang 5, chung t6i thay rang & thi
nghiém 2 ham luong duong dat cuc dai. O cac mic
thi nghiém tlep theo ham luong duong khong tang. Vi
vay diéu kién t5i wu khi thuy phan rong Luc bang axit
la : thoi gian: 54 (phut), nhiét do: 123 (°C), nong d9
axit 3,3 (%ov/v).

3.4 Xidc dinh thanh phan dich thiy phén rong
C.linum bang axit

Chung t6i tién hanh qua trinh thiy phéan rong luc
biang axit va bang sic ky long hiéu ning cao xac dinh
dugc thanh phan dich sau thuy phan. Két qua duoc
thé hién & bang 6.

Béang 3. Ma tran thyc nghiém

S6thi | Nong d¢ axit:| Nhigtdd | Thoi gian Ham lugng duong (g/1)
nghiém X1 (%v/v) | X2(°C) | X3 (phat) | Lan1:Y1 | Lan2:Y2 | Lan3:Y3 | Trungbinh:Y
1 2 110 40 32,5 32,1 323 32,30
2 4 110 40 40,8 40,2 40,8 40,60
3 2 130 40 43,1 43,7 44 43,60
4 4 130 40 51,2 52,3 51,9 51,80
5 2 110 60 39,8 41,1 39,4 40,10
6 4 110 60 50,3 50,6 50,6 50,50
7 2 130 60 46,7 46,2 46 46,30
8 4 130 60 53,2 53,8 53,5 53,50

Bang 4. Tinh budc chuyén dong (Aj) cua céc yéu to

Yéu t6 anh huong
Cac mirc X1 X2 X3
Mirc co s& 3 120 50
Khoang bién thién (] ) 1 10 10
Hé sb bj 4,2 3,9 2,7
bj Aj 42 39 27
Budc chuyén dong (Aj) | 03 | 2,78 | 3,85
Lam tron 0,3 3 4
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Bang 5. T6i uu héa diéu kién thuy phan rong theo
Box-wilson

S5 | xi | X3 | HL buong
v | o) | 209 | ohan (@)

I 3 120 | 50 433

2 | 33 | 123 | 54 532

3 | 36 | 126 | 58 53,

4| 39 | 129 | & 53,5

5 | 42 | 132 | 66 53,4
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Bang 6. Thanh phin va ham luong cia_cdc loai
duong trong dich thuy phan rong C. linum bang axit

Cic lfﬁfgg;‘f dich Ham luong (g/1)
Glucose 32,1
Galactose 7,8
Rhamnose 12,6
Tong 52,5

Qua két qua bang 6 cho thay thanh phan dich
dudng duge thuy phén tir rong luc bang axit 13 cac
duong monosacharid glucose, galactose, rhamnose.
Trong d6 glucose 1a duong duoc tao thanh 16n nhét,
ham lugng céc loai dudng thu nhan dugc tir qua trinh
thay phan 1a glucose 32,1 g/l, galactose 7,8 g/l,
rhamnose 12,6 g/l. M6i truong dich thuy phan tir rong
C. linum c6 thanh phan dudong c6 nhiéu diém khéac
biét so v6i cac loai rong bién khac va so véi cac
nguyén li€u khac, theo cac tac gia Sung Mok Lee va
Adam thanh phan dich thuy phan tir rong niu
Laminaria c¢6 thanh phan duong 1i laminarin va
manitol [10,11], theo cac tac gia Xin Wang va cs
thanh phan duong cua dich thiy phan rong do la
galactose va glucose [4]. Thanh phan cua dich thiy
phén cua ba mia, rom ra, gd 1a glucose va xylose [2].

3.5 Qud trinh lén men ethanol tir dich thiiy phin

Bang 7. Ham luong cac loai dudng va ethanol bién
doi trong qua trinh 1én men tr dich thuy phén axit

Céc loai Ham luogng (g/1)
duong dich| Thoi  |Thoi diém|Thoi diém|Thoi diém
thily phan va| diém 1én | 1én men | 1én men | 1én men
ethanol |men 0 gio| 24 gio 48 gio 76 gio
Glucose 32,1 12,1 2,09 0,02
Galactose 7,8 7,55 5,8 0,8
Rhamnose 12,6 12,6 12,6 12,6
Ethanol 0 9 15,1 18,2

Theo két qua ciia bang 7 chi ra rang, dich thuy
phan tir rong C. linum bang axit c¢6 thanh phan dudng
chinh 1a glucose, galactose va rhamnose, trong qua
trinh 1€n men cua Ethanol Red cac dudng glucose va
galactose giam theo thoi gian, duong glucose hét
true, duong galactose hét sau. Ham lugng ethanol
tang theo thoi gian, sau 76 gio luong ethanol 1a 18,2
g/l. Trong khi do trong thoi gian 1én men dudng
rhamnose khong ¢ su bién doi, vi vay day la lugng
duong sot cua qua trinh 1én men dich thiy phan rong
C. linum. Nhu vdy ché phim Ethanol Red khong co
kha ning st dung dwong rhamnose, két qua nay
tuong tu véi nghién ctru cia Seung H.Y. va cs khao
sat qua trinh 1én men céac loai dudng monosaccharid
voi chung S. Cerevisiae [12] va nghién cuu cua
Mitsunori va cs ciing cho thdy dich thity phan rong
Ulva pertusa c6 chira thamnose 1a dudong ma nim
men S. cerevisiae khong sit dung dugc [8]. Két qua

nghién ctru cua tac gia Nadja va cs cho biét lugng
ethanol tao ra khi 1én men vdi chung S. cerevisiae
ATCC 96581 tir rong C.linum 1a 18,1 g/l [[9]] va tac
gia Mitsunori va cs 1én men vdi chung S. cerevisiae
IAM 4178 tu rong Ulva pertusa 1a 18,5 g/1 [8].

Bang 8. Hiéu suat 1én men ethanol ctia qué trinh 1én
men tir dich thiy phén rong luc bang axit

) Hivm Him
Dich 0 0 Him (g
thiy (D h ?% E(t(/)l? el they| EOH/Ke
phan & & & rong kho)
Drr| Dim
Axit | 53 39,9 | 18,2 | 67 | 89,3 182

Chii thich: Drp: Duong cua dich thuy phén, Drv: Dudng
1én men; Hrm: Hi€u suat 1én men

Theo két qua bang 8, khi thuy phan rong C.
linum, néu tinh theo ham lugng duong cua dich thuy
phan (Prp): hiéu suét 1én men tir dich thity phan bang
axit 1a 67%, néu tinh theo ham luong dudng 1én men
(Prm): hiéu suét 1én men tir dich thity phan bang axit
89,3% thuc té thu duoc 180g ethanol/lkg rong Ch.
linum.

4. Két luan

Qué trinh thily phan rong Luc bang axit v&i diéu
kién téi wu 1a: thoi gian: 54 (phut), nhiét d6: 123 °C,
nong do axit 3,3 (%v/v) tao ra dich thuy phan c6 ham
lwong duwdng 53,2 g/l va thanh phan monosaccharid 1a
glucose 32,1 g/l, galactose 7,8 g/l, rhamnose 12,6 g/l1.
Dich thily phan thich hgp cho ndm men phat trién,
qua trinh 1én men tao dugc 18,2 g ethanol/l.
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