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Tém tit

Nghién citu tién hanh thuy phan 16i ngd, mét nguon phé liéu néng nghiép giau cellulose bang
enzyme VISCOZYME®L nham thu dwoc dich thuy phan giau glucose. Dich sau thuy phéan dwoc diing
thay thé glucose thiong mai trong thanh phan méi truong MRS d@é dem lai loi ich vé kinh té. Qud trinh
lén men Lactobacillus plantarum trong méi trieong trén nham thu nhdn acid lactic. Két qua cho thay,
nong dé enzyme VISCOZYME®L thich hop cho qud trinh thity phén 16i ngé la 5% (v/v), dich thu dwoc
c6 ham lwong dwong khir la 63,54 g/l. Cdc yéu t6 anh hieong dén qud trinh 1én men dwoc khdo sat, &
diéu kién thich hop la 1y 1é giong 6% (v/v), nong do dwong 6% (w/v), thoi gian két thiic 1én men 84 h,

ham luong acid lactic la 23,7 g/I.

Tir khéa: Acid lactic, 16i ngé, enzyme VISCOZYME®L, yéu té dnh hwong.

1. Pit van dé

Véi thé manh trong phat trién néng nghiép,
nude ta hién c6 nhiéu ngudn phé liéu giau cellulose
nhu rom ra, ba mia, 161 ngo... Chung dang dugc cac
nha khoa hoc quan tdm nghién ctru dé tmg dung 1én
men thu san phdm tir vi sinh vat. Trong d6, 161 ngd 1a
ngudn phé liéu cta cay ngd hién co san lugng nhiéu
(theo Nién giam théng ké 2013 12 5193,5 nghin tin),
sau khi cung cdp hat dé lam ngii coc, phuc vu chin
nudi. .. 16i ngd thai ra hau nhu khong dugce tan dung
va chung dugc tiéu huy bang cach d6t ngay trén
d6ng rudng tao ra khi, bui... gdy 6 nhiém mai trudng
va lang phi. Vi vy viéc tdn dung 161 ngd trong san
Xuit ¢6 ¥ nghia vira ting gia tri kinh té dong thoi
giai quyét duoc van dé moi trudng.

L6i ngd c6 ham lugng cellulose 32,3-45,6 %,
hemicellulose (39,8%), lignin (6,7-13,9%) [4], d¢
6 thé tan dung dugc nguén cacbonhydrat nay can
phai c6 qué trinh thuy phan dé chuyén hoé thanh
duong khir. Qua trinh thuy phéan co thé ding acid
hodc kiém nhung nhugc diém 1a phai thu hdi hoa
chét, thiét bi d& bi an mon, ¢6 thé tao ra doc to [2].
Pé khic phuc nhuoc diém nay, ngudi ta c6 thé ding
enzyme thiy phan nhu 1a mét phu’O‘ng phép thay
thé than thién voi moi truong, do co diéu kién phan
ung “ém diu” hon (pH, nhiét dg, ap suat), hiéu suét

®) Truong Pai hoc Cong nghiép Thuc pham Thanh phd HO
Chi Minh.
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phé Ho Chi Minh.
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thuly phan khoang (75-85%) va hién van dang duoc
nghién ctru dé cai tién hiéu suit (85-95%) [5]. Dich
sau thuy phan s€ dung cho cac qua trinh Ién men
thu san pham nhu acid lactic, ethanol, sinh khéi vi
sinh Vat giap glam gia thanh san pham do duoc
san xudt tir nguon nguyén li¢u ré tién.

Ngudn nguyén liéu giau cellulose ngoai viéc
duoc ting dung trong thu nhan ethanol nhién li¢u
con dugc tng dung trong 1én men thu acid lactic
do nhu cau cao trén thi truong vi nhiing 1¢i ich
ctia n6 mang lai. Acid lactic duoc ing dung nhiéu
trong cac linh vuc y dugc (lactac canxi la loai dugc
pham b6 sung canxi dudi dang dé hap thu cho co
thé), cong nghiép (acid lactic dung 1am dung moi
san xuét son, vecni, nhuém va thudc da), nganh
vat li¢u mai (polylactic acid (PLA) duoc xem la sy
Iira chon thich hop dé thay thé chat déo c6 ngudn
gbc tir ddu mo vi no c6 kha nang phan hay va doc
tinh thap. C. Ruengruglikit va cong sy (2004) da
thuc hién 1én men tir dich thuy phén 16i ngd bang
Rhizopus orysee thu dugc acid lactic c6 ham lugng
142994 + 6,8 g/kg chat kho; Limin Wanga va cong
su (2010) da su dung ri mat tr 161 ngd, mot dang
phé pham ré tién sau qua trinh san xuat xylitol, dé
tan dung Ién men thu duoc acid lactic c6 ham luong
14 74,7 g/l bang vi khuan Bacillus sp ching XZL9.

Trong khao sat nay, 161 ngo6 dugc xur li va thuy
phan bang enzyme VISCOZYME®L, dich sau thiry
phan duoc sir dung bo sung vao méi trudng MRS
dé xac dinh kha nang 1én men acid lactic ctia ching
vi khuan Lactobacillus plantarum tir ngudn nay.
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2. N0¢i dung nghién ctru

2.1. Vat liéu va phwong phap nghién ciru

2.1.1. Vat liéu

Loi ngo: dugc mua tir cac nha nong tai huyén
Mo Cay Nam, tinh Bén Tre.

L61 ng6 rira sach, loai bo tap chatva phoi kho,
nghién nho bang may xay dé duoc kich thudc hat
min va bao quan & nhiét d6 phong dé sir dung lam
nguyén li€u cho ca qua trinh khao sat.

Enzyme VISCOZYME®L ctia hang Novozymes
c¢6 hoat d6 100 FBG/g gdm xylanase, hemicellu-
lase, cellulase.

Chung vi sinh vat: Lactobacillus plantarum
dugc cung cip bai Cong ty Trach nhiém hitu han
Tién Phong va bao quan ¢ 4°C.

MGi triwong 1én men: b6 sung dich thay phan
161 ngd theo ty 1€ thi nghiém vao moi truong MRS.

2.1.2. Phuong phap nghién curu

Xac dinh mdt do té bao: Tién hanh dung duong
chuén thé hién mdi quan h¢ tuyén tinh gitra mat do
té bao va gia tri OD,, .

Vi sinh vat dugc tang sinh trong moi truong
MRS broth, sau d6 duoc pha lodng & cic ndng d6 va
thoi gian khéc nhau, tién hanh do OD,,, _(A) bang
may SP-3000 nano va trai dia trén moi truong MRS
agar 1 & 37°C trong 48 gio, sau do tién hanh dém
khuan lac (CFU). St dung phin mém Excel cia
Microsoft dé xir 1y sd liéu, két qua dudng chuan:

CFU
Log (—) =19791 A + 82389
ml

O cac thi nghi¢m xac dinh mat do té bao,
chung t6i tién hanh do OD sau khi két thic thoi
gian nudi cdy, dua vao dudng chuan dé suy ra mat
do € bao.

Xac dinh ham lvong cellulose trong 10i ngo

Loai cac chat khac (lignin, hemicellulose,
tro...) bang kiém va halogen (NaClO) dé thu dugc
cellulose tréng [7].

Ham luong cellulo§e: X'=m,/m *100.

Trong d6: m : Khoi luong mau; m,: Luong
ba cellulose.

Xac dinh ham lwong dwong khir

Ham lugng duong khur trong dich thiy phan
16i ngd dugc dinh luong bang phuong phap DNS
(dinitrosalicylic acid), dya trén co s¢ phan ing tao
mau giita duong khir v6i thude thir dinitrosalicylic

acid. Cuong d6 mau cta hon hop phan tng ti 1¢
thuan voi ndng d6 duong khir trong mot pham vi
nhat dinh, duoc xac dinh bang cach do OD & budc
song 540 nm.

Xur Iy sau 1én men dé dinh lwong acid lactic

Sau khi 1én men, ngoai acid lactic dich 1én
men coOn ¢6 calcium lactate, sinh khdi vi sinh vat,
CaCO, thura va céc tap chét lfhéc, do d6 can tién
hanh xtr Iy dich sau 1én men dé thu dugc acid lactic
th6 dem di dinh lugng.

Cho 50 ml dich sau 1én men vao binh, dun
noéng dén 80-90°C trong 20 phut nham tiéu diét
vi sinh vat va ly tam loai bd cdn, xac vi sinh vat;
dich ly tam thu duoc bd sung Ca(OH), nang pH 1én
10-11; tién hanh qua trinh két tua calcium lactate &
nhi¢t do 5-10°C sau 18 gio; thu nhan calcium lactate
bang qua trinh loc. Rira két tiia calcium lactate bang
10mIH,SO,0,I N df; chuyén calcium lactate thanh
acid lactic va tao két tua CaSO,. ‘

Xdac dinh ham lvong acid lactic bang phuong
phdp chudn do

Phuong phap duwa trén phan ung trao doi
proton gitta NaOH 0,1 N chuan va acid lactic sau
1én men sir dung chi thi phenolphthalein; hat 1 ml
dich 1én men sau xt 1y, pha lodng 50 1an véi nudce
cat; thém 3 giot thudc thir phenelphtalein va tién
hanh chuan do v6i NaOH 0,1 N; ghi nhén thé tich
NaOH tiéu tén va tinh ra ham luong acid lactic
theo cong thirc sau:
4= Viaon X0,09X 5

|

FrLgil

Trong d6: A: ham lugng acid lactic (g/l);
Vion: th tich NaOH tiéu ton (ml);

S: D¢ pha loang (lan); V . : Thé tich acid
lactic dem chuan do (ml).

Xir Iy s6 liéu: Thi nghiém duoc bd tri hoan
toan ngau nhién. Két qua thi nghiém dugc lap lai 3
lan, xtr Iy bang phan mém Statgraphics Centurion
XV, Excel 2013.

2.2. B tri thi nghiém

2.2.1. Tién xit Iy va khdo sdt mot so thanh phan
hoa hoc cua 16i ngo

L5i ngd duge tién xtr 1y véi kiém (KOH 2%),
nhiét do 121°C trong 15 phut; sau do, loc ldy phan
chét kho, rira nudc cat dén pH 7 va say ¢ nhiét do
65°C [10].
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2.2.2. Khao sdt nong dg enzyme trong giai
doan thuy phdn

Thi nghiém v&i 5 nghiém thirc c6 ndng dod
enzyme 1%, 3%, 5%, 7%, 9% (v/v) pha trong dung
dich dém citrate/acetate 0,1 M, ¢6 dinh ham lugng
ba ngo 1a 10%; thuc hién thiy phan & nhi¢t do 50°C,
pH =48, ché do lac 150 rpm, thoi gian 24 gid; xac
dinh ham luong dudng khir sinh ra bang phuong
phap DNS [10].

2.2.3. Khdo sdt cdc yéu té anh hwong dén qud
trinh lén men tao acid lactic

Trong qua trinh 1én men, yéu t6 ty 1¢ gidng
(2-7% v/v), ndng @6 dudng (3-7% w/v), thoi gian
(48-96 gio) anh huong tdi kha nang sinh acid lactic
ctia vi khuan. Khao sat su tic dong cua cac yéu tb
(Bang 1) xac dinh ham lugng acid lactic dugc tao
ra. Moi truong 1én men gém céc thanh phan cua
moi truong MRS loai bd glucose va dich thiy phan
161 ngd thém vao ti 1¢ cua thi nghiém [10], [6], [1].

Béang 1. Cac yeéu to anh huéng téi kha ning

sinh acid lactic

STT Yéu to Nghiém thirc
Ty 18 gidng % (vV/v) 2-3-4-5-6-7
2 | Ndng d6 duong % (w/v) 3-4-5-6-7
Thoi gian (gio) 48-60-72- 84-96

2.3. Két qua va thio luin
2.3.1. Tién xur Iy va khdo sdt mét so thanh phan
hoa hoc cua bot 16i ngo
Ldi ngd sau khi tién xir Iy bang KOH 2%, dem
di xac dinh ham lugong cellulose va do am. Két qua
thu duoc thé hién ¢ Bang 2.
Bang 2. M{t so0 thanh phan héa hoc ciia 16i ngé

Giai | Thanh 11;33; Khéi Ham

doan phin trudce lwong luong
(m1) sau (m2) (%)

Trudc tién | D6 4m 100,20 86,70 13,50
xu ly Cellulose | 4,00 1,67 41,75
Sau tién Do am 100,07 90,80 9,27
xu ly Cellulose | 4,00 3,22 80,50

Tir két qua thé hién & Bang 2 cho théy, 16i ngd
nguyén liéu chtra ham luong cellulose (41,75%),
twong dwong vdi két qua phan tich thanh phan
16i ngd (44%) cua tac gia Nguyén Phudc Minh
(2014) [7].

Trong 13i ngd, ngoai thanh phan cellulose,
hemicellulose, lignin con ¢ cac thanh phan khac
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chiém 12,6% [7]. Ham luong cellulose s& anh
huong truc tiép dén ham lugng duong thu duoc
sau qua trinh thuy phan, ham lugng cellulose cang
cao thi ham luong duong cang nhiéu. Sau khi tién
xtr 1y, ham luong cua cellulose di thay d6i dang
ké so v&i nguyén lidu dau, boi vi qua trinh nay da
loai bé dugc cac tap chit khac nhu lignin, hemicel-
lulose dé lam ting ham lugng cellulose. Khi thiy
phan, hemicellulose chuyén hoa thanh xylan tiép
dén xylose va nhanh chéng chuyén thanh fucfural.
Céc san pham khéc (methanol, formic, acid acetic,
acid propionic va hydroxy-1-propanone, hydroxy-
1-butanone va 2-furfuraldeyde) do su thoai giang
ctia xylan s& gay anh hudng khong tét dén su phat
trién cua vi sinh vat 1én men [6].

D06 4m cia 16i ngd giam di do kha nang giir
nude cua cac cau trac trong 161 ngd thay doi, diéu
nay tao diéu kién thuan loi cho qua trinh thity phan
tiép sau.

2.3.2. Khao satnong dé enzyme VISCOZYME®L
trong giai doan thuy phdn

Nong d6 enzyme anh hudng téi qua trinh
chuyén hod co chit, 1a yéu t6 tac dong t6i hiéu qua
ctia qua trinh thuy phan. Nong do enzyme thich
hop s€ lam cho van tde phan ung dat cuc dai, ham
lugng duong khir cao nhé}. )

Béang 3. Anh huéng ciia nong do enzyme dén ham
lwong dwong khir trong qua trinh thiy phan

Nong d9 enzyme (% v/v) | Ham lwong dwong khir (g/1)
1 31,13 +£0,42°
3 49,19+ 0,18°
5 63,54 £ 0,06°
7 63,71 £0,08°
9 64,09 £0,10°

Ghi chii: Cac ky tw khéc nhau biéu dién mirc d¢ khdc
biét co y nghia (theo cgt) ¢ do tin cay 95%.

70,0 63.71 64,09

63.54
60,0
49.19
50,0
400 3113
30.0
20.0
10,0
0.0
1 3 5 7 9

Nong dé enzyme (%)

Ham lugng duong khir (g/1)

Hinh 1. Anh hwéng ciia nong dd enzyme
VISCOZYME®L dén ham lwgng dudng khir
trong qua trinh thiy phian
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Tir két qua thi nghiém, chung t6i nhan thiy co
su phu thudc cua ham luong duong khir sinh ra so
v6i su thay d6i ndong d6 enzyme VISCOZYME®L
khi thuy phan cellulose (Hinh 1).

Nong d6 enzyme tang thi lvong dudng khtr tao
thanh tang 1én (ndng do enzyme 1% luong dudng
khur 1a 31,13 g/l, twong tu 3% la 49,19 g/l, 5% la
63,54 g/l). Nhung tiép tuc ting nong do enzyme
1én 7% va 9% thi ham lugng duong khur tang 1én
khong c6 su khac biét co ¥ nghia (Bang 3). Diéu
nay c6 thé dugc giai thich boi anh hudng nong
do enzyme t6i van toc phan tng, trong diéu kién
thira co chat, toc 46 phan g phu thudc tuyén tinh
vao nong d6 enzyme, nong do san pham ting lén,
nhung nong d§ enzyme tang té1i mot mirc d§ nao
d6 thi co su bdo hoa, van tde phan ting tang cham
lai. Chinh vi vay, khi nghién ctru vai tro xtc tac
clia enzyme, nguoi ta can xac dinh ndng do thich
hop clia enzyme dé tranh su lang phi.

Trong nghién ctrunay, enzyme VISCOZYME®L
ndng do 5% duogc sir dung dé thay phan 16i ngd thu
duoc dich c6 ham lugng duong khur 1a 63,54 g/l1.
Céc tac gia khac st dung phuong phap acid dé thuy
phan thu dugc dich sau thiy phan c6 ham lugng
duong khur 37,53 g/1[7],37,69 g/1[1], 52,20 g/1[9].
Nhu vay so voi phuong phap hoa hoc, viée thuy
phan 161 ngo bang enzyme cho két qua kha quan
hon do ché phdm VISCOZYME®L la t6 hop cia
ba enzyme xylanase, hemicellulase, cellulase nén
phan cat triét dé.

2.3.3. Khao sat anh hwong cia ty 1é giong dén
qua trinh thu nhan acid lactic

Véi diéu kién 16n men gdm glucose 5%, nhiét
d6 37°C, pH = 6, thoi gian 1én men 72 gid, mat do
té bao 1on hon 107 té bao/ml. Ty 1¢ gidng duoc bd
tri 6 nghiém thirc 2-7%. Két qua thé hién ¢ Bang
4 va Hinh 2. ) )

Bing 4. Ket qua khio sat ty I¢ giong
dén ham lwong acid lactic

Ty 1¢ gidng (%) | Ham lugng acid lactic (g/1)
2 10,80 £ 0,52*
3 13,50 £ 0,52°
4 16,80 £ 0,30¢
5 18,60 + 0,30¢
6 21,30 +0,30f
7 20,10 = 0,30¢

Ghi chu: Xem Bang 3.

25,00

21,30 5010
20,00
15,00 13,50

10 80
E" 10,00
5,00
0,00

Hinh 2. Anh hwéng cia ty 18 gidng
dén ham lwong acid lactic

16,80 18.60

Ty lci giong (%)

Ham lugng acid lactic

Khi ty 1¢ giéng tang tir 2-6%, ham luong acid
lactic tao thanh dao dong tur 10,80 g/l — 21,30 g/1.
Ty 1& gidng & 6%, ham lugng acid thu duoc cao
nhat 14 21,30 g/1, c¢6 nghia 1a khi ty 1& gidng ting
thi ham lugng acid lactic cling tang theo nhung
dén mot gia tri nhét dinh thi ham luong acid lactic
giam. Diéu nay c6 nghia 1a ty 1 gidng ting trong
mot gio1 han nhét dinh sé& san sinh ra luong acid
lactic cao, nhung néu vuot qua gisi han d6 thi luong
acid lactic sinh ra giam.

Néu ti 18 giéng bo sung véo thap s& khong du
cho qua trinh Ién men, thoi gian 1én men s€ dai,
ton thoi gian va nang luong. Nguoc lai, néu ti lé
gidng cao thi dan dén canh tranh co chat, chat dinh
dudng trong qua trinh sinh trudng nén san luong
acid lactic sinh ra thap va ting chi phi cho qué trinh
nhan gidng.

Ty 1& giéng thich hop cho qua trinh 1én men
acid lactic 12 6%, twong dbi phu hop voi mot sb
két qua nghién ctru trude day cua Shadi Bolourian,
2010 da nghién ctru ti 1¢ giéng 5% cho vao qua trinh
1én men acid lactic 1a t6t nhat [3], Nguyén Phuéc
Minh, 2014 ti 1¢ gidong dé tao ra ham lugng acid
lactic cao nhat 1a 6% [7].

2.3.4. Khdo sat anh hwéng ciia nong d dwong
dén qud trinh thu nhdn acid lactic

Bang 5. Két qua khio sat nong dé dwong dén ham
lwgng acid lactic

Nong do dwong (% w/v) Ham luwgng acid lactic (g/1)
3 10,20 + 0,60*
4 12,60 +0,52°
5 15,60 +0,3¢
6 22,20 £ 0,79¢
7 20,10 +0,3¢

Ghi chii: Xem Bdng 3.
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Tién hanh khao sat & cac nong do6 duong
khéc nhau 3-7%, véi cac dicu kién cd dinh nhu
sau: pH = 6, thoi gian 1én men 1a 72 gio, nhiét do
37°C, v6i ty 18 gibng da khao sat ¢ trén. Két qua
duoc thé hién & Bang 5.

25.00

20.00

22,20
15,60
= 15,00

20,10
12,60
10,20 I
0,00 I
3 7

4 Nong do duwomg (%) ©

—_
o
(=4
(=]

Ham lugng acid lactic (g/1)
n
(=
o

Hinh 3. Anh hwéng ciia nong do duong dén
ham lwgng acid lactic

Quan sat d6 thi Hinh 3 va Bang 5, chiing toi
nhan théy coO su phu thudc cua ham lugng acid
lactic sinh ra vao su thay d6i ciia ndng d6 duong
b6 sung. Khi ndng d6 duong ting tir 3-6% thi ham
lwong acid lactic tang tir 10,2 g/1-22,2 g/, ndng do
dat 6% thi ham lugng acid lactic & mirc cao nhat
22,2 g/l, nhung khi ndng d6 7% thi ham lugng acid
giam con 21,60 g/l.

Puong 1 dudng chat quan trong cho qué trinh
1én men lactic, déng vai trd cung cap ngudn cacbon
cho vi sinh vat. Khi ham lugng duong it thi khong
du dudng chat cho qua trinh 1én men. Khi ham
luong duong cao trong mdi truong co thé xay ra
hién tuong sdc tham thau. Luong duong néu duoc
dua vao méi truong nudi cdy voi mot lugng thich
hop thi s€ gitp ching nghién ctru sinh trudng va
sinh tong hop tdt.

Trong diéu kién thi nghiém, ngudn cacbon
duoc cung cap dudi dang dudng don glucose.
Puong nay sé dugc vi khuan 1én men tao ra acid
lactic. Vi vay, viéc diéu chinh nong do duo’ng phu
hop cho qua trinh 1én men 1 rit can thiét. Két qua
nay gan dung véi nghién ctru cua tac gia Nguyén
Minh Phudc, 2014 thu nhan dugc ham lugng acid
lactic 17,5 g/l voi ndng d6 glucose 1a 5% [7].

2.3.5. Khdo sat anh huéng ciia thoi gian dén
qua trinh thu nhan acid lactic

Thoi gian 1én men thu acid lactic dugc khao sat
trong 48, 60, 72, 84 va 96 gio dé theo doi qua trinh
1én men v6i pH=6, ty 1¢ gidng bo sung, nong do
duong xac dinh ¢ thi nghiém trén. Ham luong acid
lactic sinh ra dugc biéu dién trong Bang 6 va Hinh 4.
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Bang 6. Két qua khao sat thoi gian
dén ham lwgng acid lactic

Thoi gian (gio) | Ham lwong acid lactic (g/1)
48 10,80 + 0,52°
60 13,20 +0,30°
72 20,70 £ 0,52°¢
84 23,70 + 0,30¢
96 21,60 + 0,524

Ghi chu: Xem Bang 3.

30.00
25,00 20,70
20,00

= 13 20
g13.00 10,80

£'10,00

E 5,00

£ 0,00

48

2i0 21,60
Hinh,4. Anh hudng ciia thoi gian
dén ham luwong acid lactic

Thong qua do thi Hinh 4 va Bang 6, chung
t6i nhan thay khi thoi gian tang tir 48 gio dén 84
gid thi ham luong acid lactic cling tang tir 10,8 dén
23,7 g/l va dat cuc dai ¢ thoi gian 84 gio, nhung khi
thoi gian tdng 84-96 gid thi ham lugng acid lactic
lai gidm con 21,6 g/l.

Chung vi khuan Lactobacillus plantarum khi
duogc dua vao moi truong dinh dudng, chung s&
sir dung dudng chat dé sinh truong va phat trién,
qua trinh phat trién ciing dén mot giai doan thich
hop sé& dung lai.

Thoi gian 1én men tac dong dén hiéu suét 1én
men. Néu thoi gian 1én men qu4 it ltc nay vi sinh
vat chua tong hop duoc hét ngudn dinh dudng nén
s& san sinh ra acid lactic it. Néu thoi gian 1én men
qua dai thi sau khi vi khuén da sir dung hét co chat
dé sinh ra acid lactic, néu khong ding 1én men lai
thi vi khuan lactic s& tiép tuc sir dung ham luong
acid lactic tao thanh lam co chat dé tao ra cac san
pham phuy, diéu nay khong tot cho qua trinh 1én men
lactic. Vi thé phai tim ra duoc thoi gian thich hop
dé diéu khién qué trinh 1én men nham san sinh ra
ham luong acid lactic t6t nht.

Theo khdo sat cta chung t61 thoi gian 1én
men thich hop dé thu dugc ham luong acid lactic
cao nhit 12 84 gid voi ham lwong 13 23,7 g/, cao
hon so voi mot sb nghién ciru ciing hudng. Tac gia
Nguyén Phudc Minh, 2014 thuc hién thiy phan 16i

d lactic (g/1)

Thoi guan (gio)
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ngd bang acid va thoi gian 1én men 84 gid, duong
5%, pH 6, nhiét d6 38°C bang chung L. plantarum
thu dugc ham luong acid lactic 1a 19,07 g/l [7].
Tac gia Zulfigar va cong su (2009) da dung ching
Lactobaccillus delbrukii 1én men dich thuy phan
161 ngd 4% thoi gian 84 gio, nhiét d§ 40°C cho ham
luong acid lactic 1a 17,73 g/1 [1].

3. Két luan

L5i ngd khi duoc thuy phan bang enzyme
VISCOZYME®L ndng d6 5% (v/v) thu dugc dich
thily phan c6 ham lugng duong khur 1a 63,54 g/1.

Dich duong nay duogc thay thé glucose trong moi
truong MRS d¢ 1én men thu nhan acid lactic bang
vi khuan Lactobacillus plantarum.

Khao sét cac yéu t6 phit hop cho qué trinh 1én
men bao gom: Ty 1¢ gidng 6%, nong d6 dudng 6%
(g/100 ml), thoi gian Ién men 84 gid thu dugc ham
lugng acid lactic 1a 23,7 g/I.

Trong nghién ctru ndy, ching toi nhan thy viéc
st dung enzyme trong thily phan nguyén li¢u chtra
cellulose cho két qua kha quan, cac thiét bj st dung
khong phtrc tap va than thién véi moi truong. /.
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INVESTIGATING LACTIC ACID FERMENTATION FROM CORN COBS
HYDROLYZED BY ENZYME VISCOZYME®L
Summary

This study conducted the process of hydrolyzed corn-cobs, an agricultural waste source rich in cellulose, by
enzyme Viscozyme®L as such to produce glucose-rich hydrolysate, which is then used to replace the commercial
glucose in MRS for economic benefits. The above method of fermentation by Lactobacillus plantarum is to
collect lactic acid. The results show that Viscozyme®L enzyme concentrations appropriate for corn-cob hydrolysis
is 5% (v/v), the obtained product is 63,54 g/l of treated glucose. The sufficient fermentation conditions are 6%
(v/v), glucose concentration 6% (w/v), fermentation time 84 hours, and lactic-acid concentration 23,7 g/1.

Key words: Acid lactic, corn cob, enzyme VISCOZYME®L, factors.
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