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TOm tat

Nghién cizu nay dwroc thuc hién nham danh gid anh hiéng cia nguon va nong do
carbon, ty 1é phdi trén cao thit: cao nam men, ciing nhir toc do suc khi @én su tang sinh
cua vi khudn Lactobacillus acidophilus. Két qua cho thdy glucose va fructose 1a céc
nguon carbon phl hop, trong do glucose ¢ nong dg 2,5% cho sinh khéi cao nhdt 3,633 +
0,076¢g/L sau 24 gio. Ty ¢ cao thit: cao ndm men 1:2 dat sinh khéi cao nhdt 1a 3,517 +
0,0764g/L va téc dg suc khi phii hop 1a 0,4 vivim Vdi sinh khoi 1a 3,970 + 0,141<g/L. Téc
do suc khi thich hop khong chi dam bao cung cap dii oxy hoa tan ma con gidp han ché
tich tu cac chdt chuyén hoa thi cap c6 kha nang gdy irc ché vi sinh vat. Nhing diz liéu
nay cung cdp co sé khoa hoc hiru ich cho viéc thiét Idp méi trirong 18n men hiéu qud trong
san xudt quy md cong nghiép.

Tar khoa: cao thit, cao ndm men, nong dé glucose, sinh khéi, toc dg suc khi

Abstract

EFFECTS OF CULTIVATION CONDITIONS ON THE GROWTH RATE OF

Lactobacillus acidophilus

This study was conducted to evaluate the effects of carbon sources and
concentrations, the mixing ratio of peptone to yeast extract, as well as aeration rate on
the biomass production of Lactobacillus acidophilus. The results showed that glucose and
fructose were suitable carbon sources, among which glucose at 2.5% yielded the highest
biomass of 3.633 £ 0.076+g/L after 24 hours. A meat extract to yeast extract ratio of 1:2
produced the highest biomass (3.517 + 0.076+g/L), and the optimal aeration rate was
found to be 0.4 v/v/m, resulting in a biomass of 3.970 + 0.141<g/L. Appropriate aeration
not only ensured sufficient dissolved oxygen but also helped reduce the accumulation of
secondary metabolites that may inhibit microbial growth. These findings provide a
scientific basis for designing efficient fermentation conditions applicable to large-scale
probiotic production.

1. Mé dau

Nghién ctru cac diéu kién nudi cay thich hop dé tang sinh khéi vi khuan probiotic,
dic biét 1a Lactobacillus acidophilus, 1a mét budc then chét trong qué trinh 18n men va
san xuat ché pham sinh hoc. Sinh khéi cao khong chi 1am tang hiéu qua céng nghé Ién
men, ma con gilip nang cao mat do té bao séng, ddng thai hd tro san xuit cac hop chat
sinh hoc c0 gia tri nhu acid hiru co, bacteriocin va exopolysaccharide (EPS) (Abbasiliasi
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va cs., 2017; Mani-Lopez va cs., 2022). Cac nghién ciiu gan day da khang dinh rang kha
nang sinh truong cua L. aC|doph|Ius phu thudc vao thanh phan moi trudng nudi ciy, bao
gom nguon carbon, ngudn nitrogen, cac yéu tb vi luong, va diéu kién vat 1y nhu pH, nhiét
d6 va toc do suc khi (Meng va cs. , 2021). Trong do, nguon nitrogen sinh hoc nhu cao nam
men dugc ching minh 1a cung cap acid amin tu do, peptid ngan va nucleotide, hd tro
dang ké cho qua trinh tong hop protein ndi bao va the d6 tang sinh (Zhang va cs., 2021;
Ulmer va cs., 2022). Bong thai, didu kién suc khi hop ly gitp duy tri ndng d6 oxy hoa tan
can thiét cho cac phan tng trao d6i chat hiéu khi trong giai doan ting truong (Hsieh va
cs., 2016). Do do, viéc nghién ctu cac yéu té anh hudng dén tdc do ting sinh cua L.
acidophilus 1a can thiét, gép phan bd sung dit liéu vao quy trinh san xuat probiotic trén
quy md thuc nghiém va cdng nghiép.

2. Vit liéu va phwong phap nghién ctiru
2.1. Vit ligu nghién cru: Chung vi khuan L. acidophilus dugc phan I3p tir ruot cua thu
& xa Tam Giang Tay, huyén Ngoc Hién, Ca Mau, dugc cap mé trén NCBI (ID: OR921215).
2.2. Phwong phdp nghién ciru
~ Khao sét anh huong cia nguon carbon, nong do carbon va thoi gian nudi cay dén
toc do téng sinh L. acidophilus: Thi nghiém duoc bo tri hoan toan ngau nhién theo kicu
thira s0 2 nhan t6, nhan t6 thir nhat 1a nguon carbon (3 nguon carbon: glucose, maltose,
fructose), nhan to thu hai 1a nong d6 carbon (5 mirc do: 2%; 2,5%; 3%; 3,5%; 4%) sau 24
gio nudi cay. Lay 10mL giong chuan dang long L. acidophilus, cay vao binh erlen 500mL
chira 200mL moi truong MRS c¢6 hi¢u chinh da dugc hap tiét trung ¢ 121°C trong 15
phat. Nudi trén may lac on nhiét véi toc do lac 120 vong/phut, nhiét do 37°C. Mai thi
nghiém duoc lap lai 3 lan.

Khao sat anh hudng cua ti 16 cao thit: cao nam men dén s ting sinh L. acidophilus:
St dung gia tri thoi gian nudi cay, nguon va nong do carbon tir ket qua trén va co sy thay
doi ti 1€ cao thit:cao nam men theo tirng nghiém thuc (1:0; 1:1; 1:2; 2:1; 0:1).

Khao sét anh huong cia toe do suc khi dén sy tang sinh L. acidophilus: Ly 65mL
gidng chuan dang long L. acidophilus, cay vao binh 2000mL chira 1300mL mai truong
MRS long véi cac thong so da duogc xdac dinh tir thi nghiém trén. Nudi trén hé thdng 10
binh 18n men loai 2000mL, 6n nhiét, suc khi véi cac toc d6 0,2; 0,3; 0,4 lit khong khi/lit
moi trudng/pht (v/v/im), nhiét d6 37°C, lap lai 3 binh/téc do suc khi.

~ Chi tiéu danh gia: lugng sinh khéi té bao g/L (cac mau mudi cay duoc ly tam va
say thang hoa)

_2.3. Phwong phdp xir 1y s6 ligu: CAc s6 ligu tho dugc nhap ligu, xu Iy va v& bicu
d6 bang phan mém Excel 2013 va Minitab 16. Phan mém Minitab 16 dugc st dung dé
phan tich phuong sai (ANOVA), cac gia tri trung binh dugc so sanh bang phép thur Tukey.

3. Két qua nghién ciru

3.1. Anh hwong ciia nguén carbon va néng dg carbon dén téc dp ting sinh L.
acidophilus
~ Hinh 1 cho thay, nguon carbon, nong d¢ carbon va thoi gian nudi cay 1a nhiing yéu
t6 quan trong anh huong dén toc do tang sinh cua L. acidophilus. péc nghiém thuc sur
dung glucose va fructose ¢ nong do 2,5-3% (NT4, NT6, NT7) cho ket qua sinh khoi vuot
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troi & cac thoi diém (8h, 16h va 24h). Bac biét, nghiém thirc NT4 (glucose 2,5%) dat sinh
khi cao nhit vai 3,633 + 0,076°g/L sau 24 gid, cho thay day 1a diéu kién nudi cay thich
hop trong pham vi khao sat (hinh 1).
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Hinh 1. Anh huéng cia nguon carbon va nong d¢ carbon
den toc do tang sinh L. acidophilus
Cha thich: Trong cung mét cdt, cac chiz cai khac nhau (a, b, c) bieu thi cac nhom khac biét
c6 y nghia thong ké theo phép thi Tukey (p < 0.05).
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Hinh 2. Anh hirong cua thoi gian nudi cdy dén toc do tang sinh L. acidophilus

Hinh 2 cho thy, xu huéng gia ting sinh khdi theo thoi gian dugc quan sat 16 rét &
tat ca cac nghiém thuc, tir 8h dén 24h, phu hop voi giai doan log trong dudng cong sinh
truong vi khuan, chua c6 dau hiéu suy giam sinh khdi sau 24h, diéu nay goi y rang moi
truong van da dinh dudng va khong bi tc ché bai pH thip hoic cac chat chuyén hoa tich tu.
Vé ngudn carbon, maltose 12 loai dudng cho hiéu suat thap nhat & cac nong do thi nghiém,
véi sinh khéi chi dao dong quanh muc 2,0-2,2g/L sau 24 gid, thap hon c6 ¥ nghia théng ké
(p < 0,05). Két qua nay pht hop véi nghién ctru cua Meng va cs. (2021) khi khao sét nhu
cau dinh dudng cua L. acidophilus LA-5 trong sita 1én men ciing ghi nhan rang glucose 1a
hai ngudn carbon phul hop, gitp nang cao sinh khdi, giit pH 6n dinh va ting hoat tinh enzyme
noi bao. Bén canh do, nghién ctu cia Dewi va cs. (2020) ciing xac nhan rang glucose va
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fructose khong chi gip L. acidophilus tang sinh t6t hon ma con hd tro tich liy polyphenol
va tang cuong hoat tinh chong oxy héa trong san pham 1én men tur rong bién. Diéu nay cho
thay rang viéc lya chon nguon carbon khdng chi tac dong dén sinh khdi ma con anh huéng
dén gia tri sinh hoc cua san pham. Két qua nghién ctu c6 thé dinh hudéng cho cac wng dung
thuc té trong cong nghé 1&n men probiotic, san xuat sinh khdi lam men gidng.

3.2 Anh hwong cia ti 1¢ cao thit: cao ndm men dén sw ting sinh L. acidophilus

Hinh 3 cho thay, nghiém thiic chira ti 1& 1:2 (cao thit: cao nAm men) cho sinh khéi
cao nhét 3,517 + 0,076°g/L, ké dén la nghiém thirc 1:1 va 0:1, trong khi nghiém thic chi
chura cao thit (1:0) dat sinh khéi thip nhat 2,267 + 0 ,058¢g/L, su khac biét nay c6 y nghia
thdng ké (p < 0,05). Cao nim men chira cac thanh phan sinh hoc dé tiéu nhu peptid ngin,
acid amin tu do, nucleotide, vitamin nhom B va khoang chat vi luong, trong khi cao thit
giau protein nhung thiéu yéu tb tang trudng chuyén biét. Két qua nay phu hop véi nghién
cuu cua Zhang va cs. (2021), cho thdy méi truong giau chiét xuat nim men gitp tang sinh
khi va kha ning tong hop EPS & L. paracasei, dong thoi nang cao tinh 6n dinh cua té
bao. Bén canh d6, theo Ulmer va cs. (2022), vi khuan lactic biéu hién kha niang hap thu
acid amin va peptid rat chon loc, dic biét trong cac méi trudong ban tong hop. Ngudn
nitrogen cd cau trac phan tir phu hop s& giup rut ngdn thoi gian pha lag va kéo dai pha
log, dan dén hiéu suit sinh khdi cao hon. Pic biét, Abbasiliasi va cs. (2017) chi ra rang
nong do6 bacteriocin c6 thé duoc diéu chinh thdng qua cac yéu té 1én men nhu ngudn
carbon, nitrogen, pH, nhiét d6 va thoi gian nudi cdy. Mai truong chira cao nAm men, s&
kich hoat qué trinh phién ma cac gene mé& hoa bacteriocin, gilp nang cao hoat tinh sinh
hoc tiém ning ctia dong vi khuan nay.
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Chd thich: Trong cling mét cét, cac chir cai khac nhau (a, b, ¢) biéu thi cac nhém khéc biét
¢6 y nghia thong ké theo phép thu Tukey (p < 0.05).

3.3 Anh hwong cia téc dé suc khi dén sw ting sinh L. acidophilus

Hinh 4 cho thiy toc d¢ suc khi ¢6 anh huong rd rét dén kha nang tang sinh cua L.
acidophilus, véi sy khac biét c6 ¥ nghia thong ké (p < 0,05) giira cac nghiém thirc. Cu
thé, toc dd suc khi 0,4v/v/im cho sinh khoi cao nhat (3,970 + 0,141=g/L), tiép dén la
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0,3v/vim (3,250 + 0,102bg/L), trong khi muac 0,2v/v/im chi dat 2,787 + 0,121<g/L. Su gia
tang tbc d6 suc khi da tao diu kién thuan lgi cho qua trinh trao ddi oxy va khuéch tan khi
trong mdi trudng nudi cay, thiic day tang truong té bao va hoat dong enzyme noi bao. Két
qua nay phu hop véi nghién ciru cua Liu va cs. (2022), su cung cip oxy & mic toi vu giup
L. acidophilus dat toc do sinh trudng cao hon va rit ngan thoi gian pha lag trong 18n men
hiéu khi, oxy gitp hd trg chuyén héa carbohydrate hiéu qua hon, tir d6 1am ting mat do
té bao va ning suat acid hiru co. Meng va cs. (2021) ciing ghi nhan rang toc do suc khi va
khudy tron ¢ anh huong dang ké dén ca sinh khdi va do on dinh cua L. acidophilus trong
sira 1én men, dic biét 1a trong giai doan san xuat men gidng. Ngoai ra, nghién ciru cua
Abbasiliasi va cs. (2017) ciing chi ra rang cudng d6 suc khi c¢6 lién quan dén san luong
bacteriocin — mét chi s6 phan anh hoat tinh sinh hoc cua chung vi khuan. Viéc gia ting
lugng oxy hoa tan & muc vira phai ¢6 thé kich thich qua trinh sinh tong hop protein va
hoat chat khang khuan. Diéu nay cho thay rang ting sinh khéi di doi voi tang hoat tinh
sinh hoc, mé ra trién vong str dung cac diéu kién nudi ciy téi wu dé san xuat ché pham
probiotic cd chat luong cao. Do d6, gia tri 0,4v/v/m duoc xem 1a pht hop nhit trong pham
vi khao sat.
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Hinh 4. Anh hieong cua toc dg suc khi dén s tang sinh L. acidophilus

Chu thich: Trong cling mét cét, céc chir cai khac nhau (a, b, ¢) biéu th; cac nhém khac biét
c6 y nghia thong ké theo phép thu Tukey (p < 0.05).

4. Két luan

Két qua nghién ctu cho thay, cac yéu t6 nudi cay nhu ngudn va nong do carbon, ty
1& phdi tron gitra cao thit: cao ndm men va tdc d6 suc khi c6 anh huong dang ké dén téc
d6 tang sinh khéi cua L. acidophilus. Trong 15 nghiém thic khao sat nguon carbon,
glucose va fructose & nong do 2,0-4,0%, cho thay glucose 2,5% cho sinh khéi cao nhat.
Ty Ié phdi tron 1:2 (cao thit: cao ndm men) dat sinh khéi cao nhat 3,517 + 0,076:g/L. V&
toc do suc khi & muc 0,4v/vim la phi hop gitip tang sinh khdi L. acidophilus dat 3,970 +
0,141:g/L, trong khi murc 0,2v/v/m giam téc do tang sinh dang ké. Két hop céac diéu kién
nudi cay thich hop co thé rat ngan thoi gian nudi Cay, nang cao hiéu suit, dong thoi tang
cuong hoat tinh sinh hoc trong san xuat cac san pham probiotic hodc men gidng vi sinh.
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