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NGHIEN CU'U KHA NANG SONG SOT VA PAC TINH SINH HQC CUA NAM
MEN BANH M1 SACCHAROMYCES CEREVISIAE VA ACETOBACTER XYLINUM
KHI BAO QUAN BANG PHUONG PHAP PONG KHO

VIABILITY AND BIOLOGICAL PROPERTIES OF BAKER'S YEAST SACCHAROMYCES
CEREVISIAE AND ACETOBACTER XYLINUM WHEN PRESERVED BY LYOPHILIZATION
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Toém tat - Dong kho la mot phuong phéap bao quan phd bién trong
viéc lwu gilv bd swu tap cac ching vi sinh vat. Phwong phap nay
rét tién loi cho viéc bao quan va van chuyén ciing nhw gilr cho cac
vi sinh vat sbng sét trong thoi _gian dai. Trong bai bao nay, ching
t6i tién hanh nghién ctru moét s6 didu kién d& cai thién phuong phap
déng kho trén chiing nAm men banh mi Saccharomyces cerevisiae
va vi khuan Ién men tao cellulose Acetobacter xylinum. Trong quéa
trinh bao quan, dinh ki kiém kha nang sbng s6t va dic tinh sinh
hoc cua chung va két qua cho thay rang: Sau khi dong kho, tilé
sbng sét cta vi khuén 1a 12%, ctia nam men la 2,96%, sau thoi
gian bdo quan 2 nam ti lé song s6t cla vi khuén van con & muc
cao 3*106CFU/ml va cta nam men la 106CFU/ml. Bac tinh sinh
hoc cla hai chung nay co6 gidm nhwng khong dang ke Chét bao
vé c6 hiéu qua nhat trong qua trinh dong kho la stra gay.

Tir khéa - Sacc,haromyces cerevisiae; Acetobacter xylinum;
chat bao vé; song so.

1. Dit vén dé:

Chung ndm men S.cerevisiae 1a tac nhan quan trong
dé 1am no bot nhao trong san xuit banh mi. Vi khuin
A.xylinum c6 kha ning 1én men tao cellulose dugc lya
chon cho qua trinh 1én men san pham thach dira. Chling
t61 chon hai chung nay dé nghién ciru vi chiing co ¥
nghia 16n va tdm quan trong trong cong ngh¢ thuc pham
- sinh hoc. Néu bao quan chung gidng nay bang nhirng
phuong phap thong thuong thi thoi gian bao quan rat
ngan, giong dé bi thoai hoa theo thoi gian, vi vay viéc
tim ra mot phuong phap bao quan tbt 14 viéc hét sirc can
thiét.

Pong kho 1a mot qua trinh dugce st dung rong rai dé
bao quan va luu gitr lau dai cac bd suu tap vi sinh vat.
Nhiéu chung vi sinh vat dong kho dwoc goi dén bo luu
giit vi sinh vat sang ché qudc t& (IPOD) va duoc kiém tra
dinh ki dén 20 nam. Vi sinh vét dugc luu gitr bang phuong
phap dong kho c6 nhiéu vu diém: kha ning sng sot cao,
rat tién cho viéc sir dung va luu chuyén. Tuy nhién trong
qué trinh dong khé céc t& bao phai chiu nhiing diéu kién
rat khic nghiét nhu nhiét d va hoat d6 nudc thap 1am anh
hudng cu trac va sinh 1y cua té bao, két qua 1am mat kha
ning séng sot cua ching. Dé ngin chin hodc giam thiéu
cac tac dong khong mong mubn nay, ngudi ta phai thém
vao céc chét bao vé trudc khi lanh dong [6]. Vi nhimg li
do trén, muc dich nghién ctru ciia chung t6i la danh gia
kha ning sdng sot va dic tinh sinh hoc cia hai chung
S.cerevisiae va A.xylinum véi nhimng chit bao vé khéac
nhau trong thoi gian bao quan 2 nim va tim ra chét bao
vé thich hop nhét cho qua trinh dong kho trén hai chiing
nghién cuu.

Abstract - Freeze-drying is a common method of preservation in
the storage collection of microorganisms. This method is very
convenient for storage and transport and it helps the
microorganisms survive in the long-term period. In this paper, we
studied some conditions to improve the method of freeze-dried on
yeast’'s baker Saccaromyces cerevisae and bacteria fermented
cellulose Acetobacter xylinum. During storage, evaluating viability
and their biological properties, the results showed that after freeze-
drying, the survival rate of bacteria is 12 %, yeast is 2,96 %, after
2 years of storage, the survival of bacteria remained at high rate
3*106CFU/ml and yeast is 106 CFU/mI. Biological characteristics of
two strains have decreased but not at a considerable rate. The
most efficient protectant of freeze-drying is skim milk.

Key words - lyophilization; Saccharomyces
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cerevisiae;

2. Pbi twong va phuwong phap nghién ctru:
2.1. Poi twgng nghién civu
- Vi khuan A.xylinum dwoc hoat hoa lai tir mdu gidng &
vién Cong ngh¢ sinh hoc TP. HCM, nam men banh mi
S.cerevisae phan 1ap tir banh men udt d€ san xuat banh mi.
- Méi truong HS va PDA.
2.2. Phwong phdp nghién ciru
2.2.1. Phuong phdp vi sinh

Xdc dinh gidn tiép sé lwong 1é bao béing cach dém sé
lwong khudn lac phdt trién trén méi trwong thach

S6 luong té bao vi sinh vat trong 1ml mau dugc tinh
theo cong thirc sau:
L ~ nhD
SO t€ bao/ml mau = v
Trong d6:
n: S6 khuéq lac trung binh trong mét dia Petri &
mot do pha loang nhat dinh.
V: Thé tich dich mau dem céy (bang 0,1ml Q6i voi
phuong phép cay gat va 1ml doi véi phuong phap d6 dia)
D: hé s6 pha lodng
2.2.2. Phuong phap vdt Ii
a. Panh gia sy sinh truong va phat trién cia vi sinh vat
Tién hanh do d6 duc trén may UV-Vis & budc song
600nm trong qua trinh xac dinh kha nang sinh truéng va phat
trién ciia nAm men S.cerevisiae va vi khuan A. xylinum.

S6 lugng té bao bicu }<1en/m1 ¢6 thé dugc tinh thong qua
mat d6 quang hoc OD bang phuong trinh sau:
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2,5x10%¢cells/ml _ X

03 - oD
Trong do:
X: s6 lwong té bao/ml
OD: gia tri mat d6 quang hoc do & budc song 600nm [7]

b. Xac dinh hoat lyc 1am né cia nim men banh mi
Saccharomyces cerevisiae [1]

- Chuén bi bot mi nhao tron véi 1% ndm men dang
paste. Cho khdi bot nhao (khoang 50g) vao cde 100ml co
chia vach ml. Poc chinh xac thé tich lac nay va sau 30 phat
tién hanh do thé tich khéi bot nhao mot lan.

¢. X4c dinh kha niing tao khoi dong thach dira cia
Acetobacter xylinum

Lay 10ml nuéc dira gia, bd sung 1g dudng saccarose,
0,059 (NH4)2HPO,, 0,08ml axit acetic 40% bang. Dung
axit acetic 40% nay dé diéu chinh pH méi truong dén pH
= 5. Thanh trung moi truong bang cach dun so6i nhe trong
thoi gian 15 — 20 phat. Dé ngudi va cay vi khuan
Acetobacter xylinum vao véi ti 1¢ gidng 10%, dé 1én men &
nhiét d6 30°C va giir trong 8 ngay. Sau d6 va can dé biét
khéi luong thach dira 1én men dugc.

2.2.3. Phuong phap dong kho

Nuoi vi sinh vét trén cac méi truong thich hop cho dén
cudi giai doan logarit, thu té bao va tron cac chéat bao vé
nhu Bang 1, dung pipet v6 tring phan timg 0,2m]l huyén
phu vi sinh vét vao cac dng dong kho chuyén ding. Sau d6
tién hanh dong kho mau [4].

Chudn bi mdu déng khé nhw sau: Nam men va vi khuan
duoc diéu chinh dé c6 mat d6 chinh xac duoc sb luong té
bao/ml ban dau. Sau d6 cho dich huyén phu té bao dwoc
tron voi dich bao vé da dugc thanh trung theo ti 1:1, cho
vao mdi éng nghiém kich thudc @45mm 0,2ml dung dich
mau va sau d6 dugc 1am lanh sau ¢ -20°C. Sau d6 mau dugc
dua vao dong kho & 40°C trong 8 gid. Sau khi dong kho,
mau dugc han kin bai parafin va bao quin & 4°C.

Bing 1. Dung dich va néng dj cdc chit bao vé khi dong khé

Chit bao vé Nong dd, %
Saccarose + cao nAim men 10+ 0,75
Saccarose + pepton 10+0,5
Sira gay 10
Tinh bot 30

3. Két qua va thio luan

3.1. Sw phiit trién va dic tinh sinh hoc ban ddu ciia ndm
men banh mi S.cerevisiae, vi khuin A.xylinum

3.1.1. Kha ndng sinh trong va phat trién ciia hai ching Vi
sinh vdt nghién ciru

Dé xac dinh kha nang sinh truong va phat trién cta
ching vi khuan Acetobacter xylinum, ching toi tién hanh
nudi cdy giéng vi khuan Acetobacter xylinum trong moi
truong HS véi ti 18 gidng 1a 10%. Cac mé cdy vi khuan nay
dugc nudi & 30°C trong 6 ngdy. Ctr sau 6 gid chung toi liy
mau do ODsgoonm trén méay UV-Vis va thu duoc két qua nhu
& d6 thi Hinh 1.

Nhién xét: Qua d thi Hinh1 ta thay rang Luong sinh
khéi dat duoc cao nhat sau 120 gid nudi cdy va chi sb
ODmax = 2,89.
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Hinh1. D6 thi biéu dién su sinh trucng
va phdt trién ciia A.xylinum

Nhu vay khi 14y miu di bao quan, ching t6i s& 1ay mau
sau khi bit diu nudi cdy 72 gio vi & thoi diém do, té bao vi
khuan dang trong giai doan phat trién véi toe do cao, té bao
con non tré phit hop dé mang di bao quan.

Kha ning sinh trudng va phat trién cia S.cerevisiae
duoc biéu dién ¢ d6 thi Hinh2.
2.0
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Hinh2. Pé thi biéu dién sw sinh truéng
Va phdt trién cua nam men banh mi

Nhan xét: Qua do thi Hinh2 ta nhan thay: Téc do sinh
truong va phat trién cua nam men dat cuc dqi sau 39 gio,
gia tri ODmax = 1,612. Ta chon dugc thoi diém thich hop
de lay mau dem bao quan la trudce 39 gio.
3.1.2. Khdo sat dac tinh sinh hoc cua hai chung vi sinh vdt
nghién ctru

- Tadanh gia chit lugng nAm men banh mi S. cerevisiae
thong qua kha nang lam nd bdt nhao cua chiing.

- Tién hanh chuén bi mau nhu muc 2.2.2. Két qua duoc
trinh bay tai Hinh3.
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Hinh 3. 6 thi b,iéu dién hoat lic lam né khéi bt nhdo
cuia nam men banh mi S. cerevisiae
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Duya vao két qua trén, toi thiy rang khbi bot nhio ban
dau c6 thé tich 1a 36,5ml, sau 2 gid dat d6 nd cao nhét, thé
tich 16n nhat cua khéi bot nhao dat duwgc 1a 88ml. So sanh
v6i chi tidu chat lwong ctia nAm men banh mi theo tai lidu
[1] t6i thay hoat lyc lam n& cia nAm men Saccharomyces
cerevisiae twrong ddi cao.

Xac dinh kha ning tao khéi dong thach dua cua vi
khuan Acetobacter xylinum

Chuan bi miu gidng nhu & myc 2.2.2¢, do mau trong 5
ngay lén men thir 4, 5, 6, 7, 8 va thu dugc két qua ¢ Bang 1.

Bing 2. Kha nang tao khéi dong
cua vi khuan Acetobacter xylinum theo thoi gian

Thoi gian, ngay | Khoi lwgng khéi dong thu duge, g
5 1,7
6 2,2
7 2,3
8 2,4

Tir két qué trén t6i nhan thiy ring, sau 6 ngay 1én men thi
khoi dong tao thanh 16n, tir ngay thir 7 tr¢ di khoi dong ciing
tiep tuc dugc hinh thanh nhung véi toc d¢ chdm hon trude.
3.2. Bdo qudn nédm men banh mi S.cerevisiae va vi khuén
A.xylinum bang phwong phdp dong kho

Mau dugc tién hanh dong kho nhu muyc 2.2.3 dugc ghi
lai & Hinh 4.

o

Hinh 4. Mdu ndm men va vi khudn déng khé

E  1.00E+08
S
&
S 1.00E+06
3
‘s 1OOE+04
on
§- 1.00E+02
Ne)
« 1.00E+00

Saccarose +
gelatin

Saccarose + cao
niam men

S6 lugng té bao ban diu
S6 luong té bao sau 1 thang déng kho

S6 lugng té bao sau 2 nam dong kho

Dé hoat héa lai miu, dung sira giy tiét tring va hinh
anh hoat hoa lai sau khi dong kho 3 thang dugc trinh bay &
Hinh 5 va Hinh 6.

Hinh 6. Hinh dnh khudn lac vi khudn truée va sau khi déng kho

- Céc khuan lac moc trén dia thach c6 dic diém hinh
thai gidng hét hinh thai cta chung ndm men va vi khudn
trude khi dong kho, sb lugng khuén lac nhiéu. Diéu nay
chimg t6 phuong phap dong khé véi nhitng nhitng chét bao
vé nay phi hop véi qua trinh bao quan hai ching vi khuén
va nam men nghién ciru.

3.3. Kiém tra khd ning séng sét va dic tinh sinh hoc ciia
cdc chiing nghién ciru sau khi dong khé va bdo qudn
3.3.1. Khd ndng song st ndm men banh mi S.cerevisiag, Vi
khudn A.xylinum sau khi déng khé va bdo quan

Chung t6i tién hanh xac dinh s lugng té bao nAm men
va vi khuan séng s6t bang cach dém khuan lac moc trén
moi trudng thach, thu dugc két qua biéu dién ¢ d6 thi Hinh
7 va Hinh 8.

Tinh bot Stra gay Khong chit bao

vé

S lugng té bao sau déng kho

S6 luong té bao sau 3 thang déng kho

Hinh 7. D6 thi biéu dién kha ning séng sot ciia S.cerevisiae theo thoi gian bdo qudn biang phwong phép dong khé
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E 1.00E+08
2
& 1.00E+06
2 1.00E+04
ot
& 1.00E+02
o
= 1.00E+00
A Saccarose + cao  Saccarose + Tinh bot Sira gy Khong chat bao
nam men gelatin vé

S6 lugng t€ bao sau khi dong kho
SO lugng té bao sau 3 thang dong kho

Sf:) luong té bao ban dau
SO lugng t€ bao sau 1 thang dong kho
SO lugng té bao sau 2 nam dong kho

Hinh 8. Dé thi biéu dién kha ning séng sot ciia Axylinum theo thoi gian bio qudan bang phiwong phdp déng khé
Bing 3. Pdc tinh sinh hoc ciia cdc ching vi sinh vt sau thoi gian bdo qudn bang phwong phdp déng khé

Hoat lye 1am né khoi bt nhao cia

Thoi gian khao sat

S.cerevisiae trong 2 gio

Kha niing tao khéi dong ciia A.xylinum

Thé tich, ml % so voi ban dau Khdi dong tao thanh, g| % so vi ban dau
Trudce khi déng kho 88 100 2,4 100
Sau 3 thang 84 95,4 2,2 91,6
Sau 2 nam 83 94,3 2,2 91,6

% Nhin vao dd thi Hinh 8 ta c6 mot sd nhan xét
nhu sau:

- Sau qué trinh dong kho, kha ning séng sot cua céc té
bao nim men di giam xudng dang ké, s lwong ban dau la
2,7.108 CFU/ml giam chi con 10® — 8.10% CFU/ml trong
hau hét cac truong hop, véi két qua thu dugc tot nhat khi
dong kho véi chit bao vé sira gy 1a 8.106 CFU/m.

- Sau khi dong kho, kha nang séng sot cua té bao nim
men khi khong ¢6 chét bao vé thp, chi 10° CFU/mI con
kha nang song sot cua nam men sau khi dong kho trong
truong hop c¢6 10% sira gay 1a 8.106 CFU/m.

Theo tai liéu tham khao [2] thi viéc bd sung cac chét
bao vé, chang han nhu céc loai duong, lam giam luong
nuée lién két trén bé mat cua cac protein ndm men. Céc
chét bao vé c6 thé hinh thanh lién két hydro véi protein, do
d6 thay thé cho nudc dé duy tri sy 6n dinh cua céac protein.
Khi str dung dudng saccarose két hop véi cao nAm men thi
thdy hiéu qua bao vé ting 1én dang ké, kha ning sdng sot
sau dong kho la 5.10° CFU/m.

- Véi chét bao vé 1a tinh bot, ta nhan thiy kha ning séng
sOt ctia nam men sau khi dong kho 1a 6. 10® CFU/ml, chi
thip hon so voi chat bao vé 1a sita gly. Két qua nay c6 thé
duoc giai thich do tinh bdt c6 kha nang gitt lai mdt dwoc
mot lugng nude nhidu hon. Nude nay chi ¢ dang lién két
nén vi sinh vat khong thé nao hoat dong duoc nhung huwong
nude nay dam bao kha nang song sot clia vi sinh vat.

- Trong tat ca cac chat bao v¢ thi sau qua trinh dong
kho, stra gy cho két qua tot nhat, s6 lugng té bio ndm men
song 1a 8.10° CFU/ml. Sy hién dién ciia mot lwong 16n
protein va cac mudi phosphate trong sita c6 thé da cung cip
mot bd sung 16p phi bao vé cho céc té bao trong qua trinh
lanh dong va sdy kho. Pong thoi, sita gdy cho kha ning

song sot tot nhit vi nd tao ra san phim déng khé co cu
trac xp lam cho viée bu nuéce dé dang hon [2].

- Sau thoi gian bao quan 1 thang, kha ning sdng sot cua
nam men tiép tuc giam nhung ti 1¢ giam khong déng ké vai
cic mau c6 chat bao vé.

Va sau 3 thang bao quan, kiém tra lai mau c6 chat bao
vé 1a sita gy thi thiy ti 1¢ séng sot 1a 0,88%, mau khong
chit bao vé 1a 0,09%, Nhu vay ti 1& séng sot sau 3 thang
giam di rat it so véi 1 thang. Con miu khéng chét bao vé
thi sau 3 thang bao quan nim men khong con séng sot nira.

Sau 2 nam bdo quan, dem kiém tra lai thi thay, mu sita
gly so luong t& bao sau khi hoat hod van con 105CFU/ml
va mau saccarose + cao nim men la 5,7.10°CFU/ml. Vi ti
1¢ séng s6t nhu thé nay da dam bao dugc vai tro bao quan
gidng.

% Trén d6 thi hinh 8 biéu dién kha ning séng sot ctia
vi khuan A.xylinum ta c6 nhan xét nhur sau:

- S6 luong té bao vi khuén ciing giam di sau qua trinh
d6ng kho nhung ti 1& giam it hon so véi ndm men. Vi du
nhu véi mau vi khuin déng kho trong chat bao vé 1a sira
gay thi ti 1¢ séng sot sau dong kho 1a 12%, cao hon so véi
nam men 13 2,96%. Co ché bao vé cua cac chit bao vé ciing
¢6 hiéu qua twong ty nhu d6i v6i chung ndm men. Cac miu
¢6 chit bao vé khac ciia chung vi khuén ciing déu cao hon
s0 v6i ndm men. Piéu nay c6 thé 1a do sy khac nhau & cau
trac mang té bao cua vi khudn va ndm men. Két qua nay
mot 1an nita khing dinh lai nghién ctru cua tai liéu [5] cho
rang: Ndm men, vi khuén c¢6 kha ning song sot khac nhau
sau qué trinh déng kho. Trong nghién ciru nay thi ti 1¢ séng
sOt clia nAm men S.cerevisiae sau dong kho 1a 8%, ctia vi
khuan Enterococcus faecium la 85%, ciia Pseudomonas
putida 33%.
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Va sau 3 thang bao quan thi ti 1¢ song sot ctia vi khuan
giam khong dang k& so voi sau khi déng khod. Mau khong
c6 chat bao v¢ thi té bao vi khuan khong con song sot nita.

Dén sau 2 nam bao quén, ching t6i hoat hod lai thi thiy
ket qua la mau c6 chat bao vé sira gy va hon hop saccarose
+ cao nam men lan lugt c6 so lugng té bao 1 4,6.10" CFU/mI
va 10° CFU/ml, ching t6 luong te bao vi khuan van con song
sOt & mirc cao dam bao thanh cong cho viéc bao quan giong.
3.3.2. Anh huéng cia qud trinh dong khé va bdo qudan dén
ddc tinh sinh hoc cia nam men banh mi S.cerevisiae va Vi
khuan A.xylinum

Sau khi hoat hoa lai cic mau dong kho va bao quan,
dem mau nay kiém tra dac tinh sinh hoc cua chung, thu
duoc két qua nhu ¢ Bang 3.

Két qua & Bang 3.4 cho thay hoat lyc 1am né bot nhao
ciia nam men S.cerevisiae va kha nang tao cellulose cua

Axylinum ¢6 bi giam sau khi dong kho va bao quéan 3 thang
va 2 nim nhung giam khong dang ké, tham chi véi vi khuan
thi khong hé giam, tat ca déu dat trén 90% so v&i hoat luc
ban dau. Diéu nay chimg t6 rang hai ching nghién ctru nay
thich hop véi phuong phap dong kho.
3.4. Sir dung vi khuin A.xylinum sau dong khé dé sin
xudt san pham thach dira

Sau khi c6 duoc cac chung gidng vi sinh vét nhu trén
va tim ra dugc phuong phap bao quan thich hgp, ching toi
da tién hanh 1én men thu nghiém tao san phém thach dira
tir vi khuan Acetobacter xylinum dugc bao quan bang
phuong phap dong khé theo quy trinh cong nghé sau va so
sanh san phﬁm thu duoc véi thach dira 1én men tir vi khudn
trude khi dong kho.

So dd quy trinh céng nghé 1én men thach dira:

Vi khuan A.xylinum — Dong khé va bao quan ¢ 4°C — Hoat hoa lai

Nuéc dira— Loc— Tron déu— Pun s6i 15 phit— Dé ngudi— Cho axit axetic vao— Cay gidng— Lén men— Thach dira

Hinh 8. Hinh anh san pham thach dia
Sau thoi gian bao quan chung t6i hoat hod giéng va 1én
men thach dira, san phdm tao thanh van giéng nhu ban.
Diéu nay chimg t6 rang, dic tinh sinh hoc cta chung giéng
nay khong bi thay ddi, khong bi thay ddi dac tinh di truyén
trong qua trinh bao quan. Pay la mot trong hai ti€u chi quan
trong clia viéc bao quan gidng.

4. Két luan

- Phuong phap dong khé thich hop dé bao quan hai
chung ndm men banh mi S. cerevisiae va vi khuan A.
xylinum véi thoi gian bdo quan 2 ndm van dam bao ti 1¢
sQng sot trén IOGQFU/ml, hoat lyc sinh hoc cua chung thay
d6i khong dang ké.

- Chit bao vé tot nhat cho qua trinh déng khé 14 sita gay 10%.

- Chung t0i da sir dung vi khuan sau dong kho dé 1én
men thr nghiém tao san pham thach dira tir vi khuan
Acetobacter xylinum.
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