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TOM TAT

Nghién ctu nay nhadm dénh gid anh
hudéng cua mét sé yéu té dén hiéu suét 1én
men axit lactic tir dich nhwa cdy doac bang
chdng Lactobacillus casei. Dich nhya cay
doéc sau khi thu hoach, x& ly dwoc bé sung
amoni sulphat, canxi cacbonat va giéng da
duwoc tdng sinh & muc 10° té bao/ml dé 1én
men axit lactic. Két qua cho thdy ty 1é giéng
bé sung, ham lwong amoni sulphat, canxi
cacbonat va thoi gian 1én men c6 dnh huéng
rd rét dén ham lwong axit lactic sinh téng hop

1. GIOI THIEU

Cay doac c6 tén khoa hoc 1a Arenga pinnata
(Wurmb) Merr, ngudn gdc tir cac nudc nhiét déi
Chau A [1]. O Viét Nam, doac moc nhiéu & chan
ndi 4m, trong thung liing nui d4 voi mién trung du,
trong ring tha sinh ¢ hau khip cac ving ddi ni
ctia nudc ta, dac biét moc nhiéu trong diy Trudng
Son ¢ céc tinh tir Quang Binh cho dén Quang Ngai
va dugce ba con cac dan tdec Co Tu, Ve... khai thac
léy dich nhya uéng hoac lam ruou.

Pay 1a loai cdy c6 nhiéu tiém ning img dung
nhu dé lam thuc phém, lam thudc, lam vt liéu xay
dung...[2]. Tuy nhién, & nude ta hiu nhu chua cé
cong trinh nao nghién curu khai thac loai cay nay

duwoc. Ty 1é gibng, ham luong amoni sulphat
va canxi cacbonat bé sung thich hop nhéat
dwoc xac dinh 1&n lwot la: 5%, 3,0 g/l va 4,0
g/l. Bén canh do, thoi gian 1én men phu hop
nhat & nhitng diéu kién nhw trén duroc xac
dinh la 100 h, khi dé lwong axit lactic do dwoc
trong canh trwong dat mac 22,30 g/l
Lactobacillus casei dwoc danh gia c6 kha
nang Ién men axit lactic ter dich nhya cay
doac kém hon Lactobacillus plantarum.

phuc vu phat trién kinh té, dac biét 1a kinh té & cac
viing mién nui, von gap nhiéu kho khan do dat dai
khong phu hop dé phat trién cac loai cdy cong
nghiép co gia tri.

Két qua cia mot nghién ctru thuc hién tai
Indonesia cho thdy dich nhya chira trung binh
12% dudong, moi ngay thu 12 lit dich nhya, tic
1,44 kg duong/ngay. Cay khai thac dugc 3 nam
trong sudt vong doi 12 nam, mdi nam khai thac
dugc 4 thang. Tong lugng dudng mdi cay san xut
trong 3 nim khoang 520 kg. Véi 200 cay, mdi
hecta thu dugc 104 tan dudng thi san lwong dudng
thu dugc tinh trung binh cho ca 12 ndm trong va
khai théc cay la 8,66 tin/ha. Ning suat ndy twong
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duong voi ning sudt trong mia va néu cai tién
phuong phap gieo hat, trong trot, hi¢u qua co thé
con cao hon nita [2].

V6i ham luwong duong cao nhu vay, doac cod
tiém nang 16n d¢ lam nguyén liéu 1én men san xuét
axit lactic. Pay 1a mdt axit hltu co co trong tu
nhién va dugc ung dung rong radi trong cong
nghiép thyc pham va cac nganh khéc, ké ca cong
nghiép my phdm va dugc pham, dé san xuat cac
hoa chit va chat didu hoa sinh trudng. Hién tai nhu
cau vé axit lactic dang ting manh ké tir khi cé
nhitng cong b vé nhitng dic tinh quy cia nhya
sinh hoc Poly-lactic acid va cong nghé san xuat.
PLA 12 loai polyme san xudt tir axit lactic, c6 kha
nang ty phan huy nhanh, than thién méi truong,
tuong thich sinh hoc nén c¢6 thé 1am nhya tu phan
hiy, 1am vat li€u sinh hoc... va cé thé thay thé cac
loai nhya san xudt tir ddu mo [3].

Muc dich nghién ctru ctia chtng t6i nham danh
gi4 anh huong caa mot s6 yéu té dén hiéu qua qua
trinh 1én men axit lactic tir dich nhya cdy doac
bang ching Lactobacillus casei, qua d6 danh gia
kha nang sir dung nhya cidy doac va chung vi
khudn nay dé san xuat axit lactic.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CcUU

2.1. Nguyén ligu

- Dich nhya doac duogc lay tir mién ndi cua huyén
Nam Giang, tinh Quang Nam. Dich nhya duoc
chira vao cac chai nhya 1.5 1, b6 sung 50 ppm SO2
duéi dang mudi Na,S,0s gitr trong thing lanh ¢ 4
— 6 °C trong sudt qua trinh van chuyén. Mau dugc
bao quan ¢ diéu kién lanh doéng cho dén khi sir
dung.

- Thanh phan va tinh chit cua dich doac dwoc xéac
dinh trong nghién ctru trude [4] duoc trinh bay ¢
Bang 1.

- Chang vi khuan lactic Lactobacillus casei cua
Phong thi nghiém Cong nghé sinh hoc, Truong
Pai hoc Bach khoa, Pai hoc Pa Nang.

Bang 1. Tinh chét cua dich nhya cay [4]

STT Tinh chat Pon vi Két

qua

1 pH 52
2 Bx % 11,4
2 Kh. lugng riéng g/l 1,0287

3 Acid téng % alactic | 0,15
4 Puong téng % 10,67

5 Puong khu % 3,81
6 Protein % 0,320

2.2. Phwong phap nghién ciru

2.2.1 Pinh lwong axit lactic bang sdc ky long hiéu
nang cao HPLC

Theo phuong phap cua Wentao Bi [5], c6
chinh sua:

- Chudn bi mdu : Ly tam dich 1én men, lay dich
trong di két tua protein bang con. Tach két tua,
diéu chinh pH vé 5.0 biang NaOH. Mau dugc dua
qua cot chiét pha ran (Phenomenex). Rura tap chat
bang 4 ml nu6c, dung HCI 0.5M rira giai. Loc qua
mang cellulose 0.45pm trude khi phan tich trén
HPLC.

- Phwong phdp HPLC: Sir dung hé théng
HPLC Ultimate 3000 (Dionex) vai cot C18
(4.6mm x 100mm, 3uum), detector UV do & budc
song 254 nm. Pha dong goém
H,0 :acetonitril :HsPO4 (10 :1 :0,1 v/v), van téc
dong 0,5 ml/phit. Puong chuan dwoc xay dung
v6i chit chuan axit lactic 85% (Aldrich). Thai
gian luu cua axit lactic 14 3,06 phat.
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2.2.2 Hogt h6a va nhan gisng Lactobacillus casei

Lactobacillus casei tir ng nghiém dwoc hoat
hoa bang moi truong MRS Broth, sau d6 nhan
giéng ciing trong moi truong MRS Broth nhung
c6 bd sung thém 5% thé tich dich nhua doac. Qua
trinh nhan gidng dugc thuc hién trong binh tam
giac trong thoi gian 24-30h & 37°C dén khi dat mat
d6 té bao & muc 10° té bao/ml.

2.2.3 Lén men axit lactic

Dich nhya doéc dugc chuin hoa dén Bx 11.4
(x 0.1) bang duong sacaroza. B6 sung CaCOj3 4
g/l, amoni sulphat 2 g/l va diéu chinh pH dén 6 -
6.2 biang NaOH 2N. Thanh triing & 95 °C trong 10
phut, sau d6 cdy vi khuan da duogc ting sinh dén
mat do 10° té bao/ml.

Gidng duoc bd sung vao méi trudng & cac mirc
1%, 3%, 5%, 7%, 9% (v/v), twong tng véi mat do
té bao trong dich 1én men khoang 1.107, 3.107,
5.107, 7.107, 9.107 (té bao/ml), dé chon ra ty I¢
giéng thich hop nhat.

Qua trinh 1én men ky khi thuc hién trong céc
binh tam giac 200 ml va 1000 ml (chi dung trong

nghién ciru thoi gian 18n men) & diéu kién lic nhe
(100 vong/phdt), nhiét do 37 °C [6]. Pinh ky lay
10 ml dich Ién men di phan tich xac dinh ham
lugng axit lactic.

2.2.4 Xir ly thong ké: bang phuong phap Fisher
(LSD Test) sir dung phan mém Minitab 16, phién
ban 16.2.0

3. KET QUA VA THAO LUAN

3.1. Khdo sat dnh hwéng ciia ty 1¢ giong bé sung
vao moi trwong lén men dén ham lwong axit
lactic tgo thanh

Tién hanh 1én men 100 ml méi trudng dich
nhyua doac da diéu chinh Bx dén 11.4 (+ 0.1), bo
sung CaCOs 4g/l, (NH.):SO, 2g/l va diéu chinh
pH dén 6 - 6.2 bang NaOH 2N. Qué trinh 1én men
ky khi dugc thuc hién ¢ nhiét @6 37 °C trong 72h
nhu trinh bay ¢ muc 2.2.3. Ty I¢é giéng b6 sung
vao méi truong 1én men dugc thay ddi theo cac
muc 1%, 3%, 5%, 7%, 9% (v/v). Thi nghiém duoc
thuc hién vai 2 1an lap, gi4 tri trung binh va do
léch chuan duoc thé hién & Bang 2.

Bang 2. Sy thay ddi ndng do axit lactic canh truong & cac muc ty 18 giéng bé sung khac nhau

Ty ¢ gidng (v/v) 1%

3% 5% 7% 9%

Axit lactic (g/1) 9,300,25°

12,93+0,47° | 18,96+0,49° | 15,18+0,02% | 9,62+0,11¢

* Cac chiz cai khac nhau khéac nhau thé hién khac biéz ¢6 y nghia thong ké ¢ mic 5%

Trong pham vi thay doi cua ty Ié gidng tur 1-
5%, lwong axit lactic tong hop duoc tang dan theo
luong giéng b sung va dat cuc dai tai 5%. Tuy
nhién, néu tiép tuc tiang ty 1& giéng tir 79%-9% thi
ham lugng axit lactic giam.

Két qua nay ciing tuong ty nhu trong nghién
ctru cua Aleksandra P. Djukic va cong su (2012)
vé qua trinh 1én men lactic tir ba rwou, véi ham
luong axit lactic dat cao nhat (18,58 g/l) khi ty Ié
giéng bd sung 12 5% [7]. Theo nghién ciru nay, khi

b6 sung giéng qua nhiéu, sé luong té bao do dugc
giam di so v&i & muc ty 18 gidng 5% do su thiéu
hut co chat, ddn dén ham lugng axit lactic sinh ra
ciing it hon. Ty 1& gidng b sung vao dich 1&n men
5% duogc chon cho céc thi nghiém tiép theo.3.2.
Khao sét anh huong caa ham lugng amoni sulphat
b sung vao moi trudng 1én men dén ham luong
axit lactic tao thanh

Ngoai cacbon, thanh phan nito ctia méi truong
1a yéu t6 quan trong anh hudéng dén sy sinh truéng
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va phét trién cua vi khuan. Tuy nhién, do ham
luong nito tong trong dich nhya thap, vi vay
ching toi sir dung amoni sulphat 1am ngudn nito
bd sung.

Thi nghiém dugc thyc hién tuwong ty nhu trén
V6i ty 1& bd sung amoni sulphat thay ddi tir 1-5 g/,
thoi gian I1én men 72 gio. Thi nghiém duoc duoc
lap 2 lan, két qua tinh gia tri trung binh va xir ly
thong ké duoc thé hién o Bang 3.

Bang 3. Anh huong ciia ham luong amoni sulphat dén luong axit lactic sinh tong hop

Amoni sulphat (g/l) 1.0 2.0

3.0 4.0 5.0

Axit lactic (g/1) 10,11+0,89%

17,63+0,14°

19,05+0,36" 16,08+0,05% 12,64+4,17%

* Cac chiz cai khac nhau khéac nhau thé hién khac biéz ¢6 y nghia thong ké ¢ mic 5%.

Bang 3 cho thay khi tang lvgng amoni sulphat
b sung vao modi trueong dén mac 3,0 g/l, ham
lugng axit lactic trong dich 1én men ting. Do nito
la thanh phan can thiét ¢é xay dung té bao vi sinh
vat, nén viéc cung cip day du thanh phan nito ¢
tac dung thuc day su phat trién cua chung, tao ra
nhidu san pham trao d6i chit. Ham luong axit
lactic trong dich 1én men dat cuc dai tai 3,0 g/l
tuong ung vai ham lugng axit lactic trong dich 1én
men 1a 19,05 g/l. Tuy nhién, néu tiép tuc ting
lugng amoni sulphat, luwgng ion sulphat con lai
(sau khi ion amoni bi chuyén héa) s& lam moi
trudng bi axit hoa nhiéu hon, c6 thé wc ché sy phét
trién cua vi khuan lactic.

Két qua nay phu hop véi nghién ctu cia Aicha
Nancib va cong su [8] khi khao sat anh hudng cua
ngudn nito bd sung va vitamin B dén qua trinh
men lactic bai chung Lb. casei. Aicha Nancib cho
rang néu sir dung (NH4)>SO4 1am ngudn nito bd
sung véi luong 2,6 g/l, ddng thoi cung cép day du
vitamin B s& giam dang ké chi phi sir dung dich
chiét nAm men va luong axit lactic tao thanh thap

hon khong dang ké so véi trudng hop chi sir dung
dich chiét ndm men 1am ngudn nito duy nhét.

Ham luong (NH4)2SO4 bd sung 3,0 g/l dugc
chon cho khao sét tiép theo.

3.3. Khdo sat danh hwéng ciia ham lwong canxi
cachonat bé sung vao méi trwong 1én men dén
ham lwong axit lactic tgo thanh

Vi khuan lactic thich nghi véi méi truong pH
axit yéu. Tuy nhién, khi 1én men do tich lity axit
nén pH cua moéi trudng giam xudng, kim ham su
phét trién cua vi khuan, ngirng qué trinh san xuat
axit lactic. Do d0, aé trung hoa méi truong NaOH,
Ca(OH); hodc cacbonat canxi thudng duoc su
dung.

Trong nghién ctu nay, chang t6i dung CaCOs
va khao sat luong b sung trong pham vi 2-6 g/l.
Thi nghiém dwoc tién hanh twong ty nhu trén. Két
qua duoc thé hién & Bang 4.
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Bang 4. Anh huong cia ham luong canxi cacbonat dén ham lwong axit lactic sinh tong hop

Canxi cachonat (g/l) 2.0 3.0

4.0 5.0 6.0

Axit lactic (g/1) 16,35+0,19?

18,62+0,28"

19,13+0,03° 18,34+0,34° 16,21+0,4*

* Céc chir cai khac nhau khac nhau thé hién khac biét c6 y nghia thong ké & muc 5%.

Tir két qua & bang trén, ching ta cé thé thay
CaCO; khi b sung ¢ lwong phu hop s& tac dong
t6t dén qua trinh 1én men, ting luong san pham
tao thanh. Khi ting nong do CaCOstir 2 - 4 gl
ham lugng axit lactic ting dan. Lugng CaCOs4g/I
du dé trung hoa luong axit lactic sinh ra, nén axit
lactic sinh téng hop trong dich 1én men dat ham
lwong cao nhat (19,13 g/1). Tuy nhién, néu tiép tuc
tang lugng CaCOs, ham lugng axit lactic tao thanh
lai 1am giam di, c6 thé do CaCOsd4 qua nhiéu nén
lam giam sy tiép xtc v6i méi truong cua vi khuén,
lam qué trinh trao ddi chat bi han ché. Luong
CaCOs3 b sung & mirc 4 g/l dwoc chon cho khao
sét tiép theo.

3.4. Khdo sat dnh huwéng caa thoi gian [én men
dén ham lirong axit lactic tgo thanh

Tién hanh thi nghiém tuong tw nhu trén véi ty
1& gidng 5%, lugng amoni sulphat bd sung 3,0 g/l,
lwong canxi cachonat b6 sung 4,0 g/l, thé tich dich
1én men dwoc sir dung la 500 ml. Trong qué trinh
I&én men mau duoc lay tai cac thoi diém khéc nhau
tir 24 gio dén 120 gio dé phan tich ham luong axit
lactic. Thi nghiém duoc thuc hién vai hai lan lap,
gid tri trung binh va két qua xir ly thong ké dugc
thé hién ¢ Hinh 1.

23 1
22 1
214
20
19 4
18 4

17 1

Ndng d axit lactic (g/l)

16
154

141

80 100 120

Thoi gian 1én men (h)

Hinh 1. Anh huéng cua thoi gian 1én men dén ham luong axit lactic sinh tdng hop.

* Cac chir cai khac nhau khéc nhau thé hign khac biéz ¢6 y nghia thong ké ¢ mirc 5%.

Hinh 1 cho thay ham lugng axit lactic sinh
téng hop tang lién tuc mot cach rd rét trong subt
thoi gian dau cta qua trinh 1én men. Ham lugng
axit lactic do dugc tang tir 14,85 g/l dén 22,30 g/l

& thoi diém dat cuc dai lGc 100 h. Tuy nhién ¢
giai doan cudi, luong axit lactic do duoc lai giam
xudng, chi con 17,64 g/l & thoi diém 120 gio.
Chiing t6i khdng ghi nhan sy xuat hién cia pha
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thich nghi, ching t6 vi khuan da duoc hoat hoa
tét, thich nghi nhanh véi méi trudng dich doac.
Tuy nhién & giai doan cudi, c6 thé do sy tut giam
manh cua pH [7], axit lactic & dang khéng phén ly
Xuit hién nhiéu va day duoc cho la tac nhan wc
ché vi khuan lactic. Vi nghién ciru nay thoi gian
Ién men thich hop la 100 gio, ham lugng axit
lactic thu dugc dat cao nhét 22,30 g/l. Trong mot
nghién ctu twong ty cta chdng téi thyc hién voi
chung Lactobacillus plantarum [4], ham lugng
axit lactic t6i da trong canh trudng chlng ti xac
dinh duoc 12 63,74 g/I, gan gap 3 lan két qua trong
nghién ctru nay. Nhu vay, chung Lactobacillus
casei khong I&n men dich nhya cay doac hiéu qua
bang chung Lactobacillus plantarum.

4. KET LUAN

Chuang vi khuan Lactobacillus casei c6 kha
ning 1én men tong hop axit lactic tir dich nhya cay
doac (Arenga pinnata). Trong d6, ty I¢ gidng, ham
lwong bd sung amoni sulphate, canxi cacbonat va
thoi gian 1én men dong vai trd quan trong trong
viéc lam tang ham lugng axit lactic 1én men dugc.
O diéu kién t6t nhat, ham luong axit lactic trong
canh truong ¢ thé dat dugc 12 22,30 g/l. Véi hiéu
suét tong hop axit lactic nhu vay, Lactobacillus
casei khong hiéu qua bang Lactobacillus
plantarum.

A study on Lactic Acid fermentation of Sugar
Palm (Arenga Pinnata) sap by Lactobacillus

Caseli
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ABSTRACT

This study aimed to evaluate the effect
of various factors on the yield of lactic acid
fermentation using sap from sugar palm and
Lactobacillus casei. The sugar palm sap after
harvesting, pretreatment was added with
ammonium sulphate, calcium carbonate and
microbial culture at density of 10° cells/ml and
let fermented for acid lactic production. The
results of the experiments showed that the
culture size, amount of added ammonium
sulphate and calcium carbonate had
significant effect on lactic acid production.

The most appropriate parameters determined
were culture size of 5%, ammonium sulphate
of 3.0 g/l and calcium carbonate of 4.0 g/l.
Meanwhile, the optimum period of
fermentation was 100 h, which gave the yield
of lactic acid production of 22.30 g.
Lactobacillus casei was considered to have
lower ability to effectively produce lactic acid
from sugar palm sap compared to
Lactobacillus plantarum
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