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ABSTRACT

This study aimed to analyze main compositions and evaluate the
effectiveness of hydrolysate from brewer’s spent yeast as an economical
nitrogen source to replace commercial yeast extract in a lactic
fermentation medium. The main compaosition in hydrolysate from yeast
residue was protein content of 74.45% (dried weight), while
carbohydrates and fat were undetected. The total polyphenol content in
the yeast hydrolysate was 0.32 mg GAE/mL. The antioxidant capacity at
a concentration of 100 uL/mL could reduce 34.51% of the free radicals
of 2,2-diphenyl-1-picrylhydrazyl (DPPH). The protein source of the De
Man, Rogosa and Sharpe (MRS) medium was entirely replaced by 10%
(v/v) hydrolysate, which increased the density of lactic acid bacteria to
8.09 CFU/mL and was not significantly different from that of the
commercial MRS medium. The lactic acid content produced was 66.52%
of the acid content produced by commercial MRS medium. This study
indicates that the hydrolysate from brewer's spent yeast can potentially
apply as a protein source in microbial fermentation.

TOM TAT

Muc tiéu ciia nghién civu ld phdn tich mét sé thanh phan chinh va danh
gid hiéu qua cua dich thiyy phdan bd men bia nhw mot nguén nito ¢é gia
tri kinh té hon dé thay thé chiét xudt ndm men thirong mai trong moi
triweong 1én men lactic. Két qua phén tich thanh phdn co ban trong dich
thity phan tir b men bia véi ham lwong protein 74,45% (tinh theo vit chdt
khé) nhing carbohydrate va chat béo khéng dwoc phdt hién. Ham lirong
polyphenol téng hién dién trong dich thiy phdn ndm men la 0,32 mg
GAE/mL va kha néng khéing oxy héa ¢ nong dg 100 uL/mL c6 khd ning
khit 34,51% goc tur do ciia 2,2-diphenyl-1-picrylhydrazyl (DPPH). Nguon
dam cua moi truong De Man, Rogosa va Sharpe (MRS) duoc thay the
bang 10% (v/v) dich thity phin cho thdy khd nang lam tang mdt s6 vi
khudn lactic dat 8,09 CFU/mL va khdc biét khong c6 ¥ nghia so véi méi
truong MRS thuwong mai. Ham lwong acid lactic sinh ra dat 66,52% so
véi lwong acid sinh ra tir méi trieong MRS. Nghién ciru buéce dau cho thdy
dich thity phdn tir men bia c6 tiém nang vmg dung nhw nguon dam bé sung
trong cdc qud trinh lén men vi sinh vat.
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1. GIOI THIEU

Acid lactic 1a mot chat hoa hoc duoc sir dung
rong rii trong cac nganh cong nghiép dwoc pham,
my pham, hoa chit, dét may va thyc pham (Wee et
al., 2006). Do d6, nhu cau sir dung acid lactic ngay
cang tiang. Acid lactic co thé dwoc san xuit bang
phuong phap tong hop hoa hoc va phuong phap 1én
men. Tuy nhién, vi cic van dé lién quan dén moi
truong nén phuong phéap téng hop héa hoc khong
duoc ua chuong nira. Thay vao d6 1a san xuit acid
lactic thong qua qué trinh 1én men lactic bdi cac vi
sinh vat co kha ning st dung cac ngudn
carbohydrate khac nhau. Trong d6, nhom vi khuan
lactic déng vai trd chinh trong qué trinh san xuét
acid lactic. Tuy nhién, vi khuan lactic thuong duoc
nudi cay chu yéu trén moi truong MRS (De Man,
Rogosa va Sharpe) v6i gia thanh kha cao. Trong do,
chi phi cua cao nam men chiém khoang 38% tong
chi phi san xuat acid lactic va diéu nay da lam ting
gia thanh cua acid lactic (Juturu & Wu, 2016). Thuc
té cho thdy, trong s6 nhidu ngudn nito, chiét xut
nim men la nguon t6t nhat do ham lwong nito cao,
giau acid amin va vitamin. Chinh vi vay, ddy 1a yéu
t6 khong chi 1am ting sinh khdi ma con tao ra su
chuyén hoa acid lactic & mirc d6 cao. Do do, diéu
quan trong 1a phai tim cac giai phap thay thé bang
ngudn nito ré tién hon. Cac nghién ctru trude day da
nd lyc tim kiém maot s6 ngudn nito c6 gié tri kinh té
hon dé thay thé mot phan hoic toan bd chiét xut
NAm men trong moi truong san Xuat lactic nhu trong
nghién cuu cuia Safari et al. (2012) (thuy phan tu vay
ca ngu), Li et al. (2013) (thity phan tir hat bong),
Izaguirre et al. (2020) (thay phan tir chét thai rin
hiru co).

Men bia da qua sir dung hay con duoc goi la ba
men bia 1a mét trong nhirng san pham phu chiém
khdi lwong kha Ién trong nganh cong nghiép san
Xuét bia. Bd men bia chiém khoang 1,5-2,5% tong
san luong bia va 1a mot ngudn cung cap cac thanh
phan c6 gia tri (Bekatorou et al., 2015). Chiét xuat
men bia da dugc chirmg minh 1a giau protein, chtra
nhiéu acid amin thiét yéu ciing nhu khoang chét va
vitamin nhung lai it chat béo va dam (Vieira et al.,
2016). Bén canh do, chiét xuit men bia con dugc
biét dén 12 mot ngudn ddy hwra hen cia cac thanh
phan c¢6 nhiéu hoat tinh sinh hoc nhu phenolic,
flavonoid, carotenoid va peptide (Vieira et al.,
2018). Hién nay, c6 nhiéu phwong phap dé thu nhan
chiét xuit nAm men. Trong d6, phuong phap tu phan
boi cac enzyme ndi bao cua nim men phd bién hon
nhung dién ra cham, ning suét thip va c6 nguy co
hu hong do nhiém vi sinh vat. Qué trinh tham thau
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(plasmolysis) bd sung chat xic tac nhu mubi vo co
hodc dung méi hitu co lam cho san pham chira nhiéu
mudi va c6 mui khé chiu. Ngoai ra, thay phan bang
acid, kiém ciing dugc thuc hién nhung lai tao ra cac
san pham chira cac hop chat gay ung thu. Qua trinh
thity phan bang enzyme duoc cho 1a t6t hon so voi
qua trinh thily phan bang acid nhung chi phi enzyme
cao va c6 thé khong ly giai hoan toan té bao. Bén
canh d6, con c6 cac phuong phap pha huy co hoc
bang song siéu 4m, nghién hat va xtr 1y ap suét cao.

Nhin chung, m&i phwong phap diéu c6 wu nhugc
diém nhat dinh va c6 lién quan dén chit luong ciing
nhu thanh phan cua chiét xuat nim men. Do do, tily
thuoc vao muc dich san xuat va diéu kién ma lua
chon phuong phap phé v& té bao cho phi hop. Trong
nghién ctru nay, dich thuy phan dugc thu tir men bia
bang phwong phap xtt li ¢ nhiét do cung véi ap suat
cao va danh gia hiéu qua cua dich thuy phéan thong
qua sy gia ting mat s6 vi khuan va kha ning hinh
thanh acid lactic.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u va héa chit

B4 ndm men bia dugc thu tir nha may bia Sai
Gon (khu cong nghiép An Nghiép, xa An Hiép,
huyén Chau Thanh, tinh Séc Trang) va van chuyén
trong can 30 lit dén phong thi nghiém. Mau nim
men dugc thu hdi bang ly tim va bao quan & 4°C (sir
dung tdi da trong 5 ngay).

Chang vi khuéan Lactobacillus casei (L. casei)
dugc luu trit & phong thi nghiém Céng nghé Sinh
hoc Thuc phém, Vién Cong nghé Sinh hoc va Thuc
pham, Truong Dai hoc Can Tho.

Hoa chat: Acid galic (Sigma-Aldrich, Germany),
Folin-Ciocalteu (Sigma-Aldrich, Germany), 2,2-
diphenyl-1-picrylhydrazyl ~ (Tokyo  Chemical
Industry, Japan), NaOH chuan 0,1N (Cemaco, Viét
Nam), Na.COs, (Xilong Scientific, Trung Quédc),
phenolphthalein, yeast extract (Himedia - An Do va
Angel - Viét Nam).

Mbi truong: MRS (De Man, Rogosa va Sharpe)
96m co yeast extract 0,4%, beef extract 0,8%,
peptone 1%, D-glucose 2%, K;HPO4 0,2%, MgSO4
0,02%, MnSO, 0,004%, Tween 80 0,1%, C,H3zNaO;
(sodium acetate) 0,5%.

2.2. Thu nh4n dich thily phan va chuin bj
dich vi khuan L. casei

Ba men bia dugc ly tdm ¢ 5.000 vong trong 15
phiit & 4°C dé loai bo dich bia. Nuéc cat khir trung
dugc thém vao ba men bia theo ti 1€ 1:1 (m/v).
Huyén phu duoc khudy trong 10 phut va sau do6 ria
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hai dén ba lan bang nuéc cat da khir trung. Sau do,
huyén phu duoc ly tim ¢ 5.000 vong/phit trong 15
phut & 4°C dé thu dugc cac té bao men bia va trir
lanh cho dén khi st dung (Alves et al., 2021). Thu
nhan dich thily phan bang phwong phép co hoc dugc
thuc hién nhu sau: Sinh khéi nam men duoc phéi
tron voi nude cat theo ti 1é 1:3 va hap o nhiét do
121°C trong 20 phut bang ndi hap khir trang. Hon
hgp sau do dugc lam lanh nhanh trong nude da
khoang 15 phut; tién hanh ly tim ¢ 5.000 vong/phiit
trong 10 phiit. Phan dich phia trén duoc thu va trir
lanh ¢ 4°C (Zarei et al., 2016).

Vi khuan L. casei tir 6ng thach nghiéng duoc cay
chuyén sang 6ng nghiém chtra 9 mL méi trudng
MRS léng (MRS, 1960) dé ting sinh; sau do, tién
hanh @ lic & 37+0,5°C trong 24-36 gio cho dén khi
mat s6 dat dugc khoang 108 té bao/mL.

2.3. Xac dinh cic thanh phin co ban cia dich

thity phan nim men

Phan dich trong dugc thu va dénh gia thanh phan
dinh dudng dya trén cac chi tiéu phan tich (tong sb
chat kho, protein, carbohydrate, lipid). Mau dugc
gui phan tich tai Trung tdm Dich vy Phén tich Thi
nghiém CASE — chi nhanh Can Tho.

2.4. Xac dinh ham lweng phenolic tong va

kha ning khir goc DPPH cua dich thuy
phan nim men

Ham lugng phenolic tong cé trong dich thiy
phan ndm men duoc xac dinh theo phuong phap cua
Yadav & Agarwala (2011) nhu sau: 1 mL mau cho
vao 6ng nghiém, thém 2,5 mL thubc thir Folin-
Ciocalteu 10%. Sau 5 phut, 2 mL Na,COz 2% duogc
thém vao va vortex déu; u trong 45 phit & nhiét do
phong va do mat do hap thu & budc song 765 nm.
Mau dugc pha lodng sao cho mat d6 quang do dugc
trong khoang dudng chuan (20-120 pg/mL).

Hai trim pL mau duoc tron véi 1 mL dung dich
DPPH 0,1 mM. Hon hop dugc lac va i trong 15 phat
trong diéu kién t6i. Do hap thu cua hdn hop duoc do
& budc song 517 nm. Mau dbi chiang (Ac) gom 200
pL ethanol va 1 mL DPPH 0,1 mM (Ye et al., 2013).
Kha nang khang oxy hoa dugc thé hién qua phan
tram ¢ ché DPPH (%) = (Ac- As)/Ac>100. Trong
do: Ac la bude song do duoc cua mau dbi ching; As
1a bude séng do dugc ciia mau thir.

2.5. Khao sat anh hwéng caa dich thiily phian
dén kha niing ting truéng cua L. casei

St dung 45 mL moi truong MRS (khong chira

dam) cho vao binh tam giac 100 mL va bo sung dich

thuy phan nam men theo ti I¢ 10, 20, 30 va 40%
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(v/v); tién hanh khir tring nhiét wét & 121°C trong
20 phat. Bé dung dich nguoi dén khoang 30-37°C,
sau d6 chung 5 mL dung dich vi khuan L. casei (mat
s6 10° té bao/mL) dugc cho vao binh tam giac chira
san co chat, lic nhe dé vi khuan phan tan déu trong
moi trudng. Sau khi day kin nip, cac binh tam giac
duogc chuyén vao ti u ¢ 37+0,5°C. Mai truong doi
chiing dm la moi truong MRS khong chira dam bao
gom D-glucose 2%, Ko:HPO, 0,2%, MgSO, 0,02%,
MnSO, 0,004%, Tween 80 0,1%, C;HsNaO:
(sodium acetate) 0,5%. Mbi trudng dbi ching
duong bao gdm MRS téng hop co chira ca yeast
extract 0,4%, beef extract 0,8%, peptone 1%
(MRSth); MRS chi chira yeast extract ciia hang
Himedia 2,2% (MRSHi) va MRS chi chta yeast
extract cua hang Angel 2,2% (MRSAn). Kha nang
tang truong cua L. casei dugce xac dinh thong qua so
khuan lac dém duoc sau 30 gio nudi cdy bang
phuong phap dém nho giot (Naghili et al., 2013).

2.6. Khio sat anh hwéng cia dich thiy phin
dén kha niing sinh acid lactic cia L. casei

Cho 45 mL méi truong MRS (khong chira dam)
duoc bd sung thém duong dé dat ti 16 2%, 4% va 6%
D-glucose trong binh tam giac 100 mL va tiép tuc
bd sung dich thay phan nam men theo ti I¢ thich hop
tir thi nghiém trén (v/v); tién hanh khir tring nhiét
udt ¢ 121°C trong 20 phat. Moi treong ngudi va
chang 5 mL dung dich vi khuan L. casei (mat sb vi
khuan 1a 10° t& bao/mL) dugc cho vao binh tam giac
chutra sin co chét, lic nhe dé vi khuan phan tan déu
trong moi truong. Sau khi day kin nip, cac binh tam
giac duoc chuyén vao t u ¢ 37+0,5°C. Mbi trudng
dbi chimg tuong tu nhu thi nghiém trén. Ham luong
acid lactic sinh ra trong 7 ngay duoc xac dinh bang
phuong phap chuan d6 (Nguyen & Hwang, 2016).

2.7. Phwong phap phan tich sé li¢u

Két qua dwoc xur 1y va vé& biéu do bang phan
mém Microsoft Excel 2013 (Microsoft Corporation,
Hoa Ky). Sé liéu duoc xir 1y va phén tich théng ké
bang phan mém théng ké Statgraphics Centurion
XV (Statpoint Technologies Inc., Hoa Ky) va
Design Expert 7.0 (StatEase Inc., Hoa Ky).

3. KET QUA VA THAO LUAN

3.1. Thanh phén co ban cia dich thily phin
nam men

Thanh phan co ban cua dich thily phan nAm men
sau khi xur 1y bang nhiét & 121°C trong 20 phut &
dugc trinh bay ¢ Bang 1. Két qua cho thay, dich thiy
phan thu duoc c6 d6 4m cao dat 96,83%, twong ng
véi ham lugng chét kho dat 3,17%. Trong 3o, lugng
protein chiém ti 16 kha cao véi 74,45% (tinh theo vét
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chat kho). Piéu nay cho thiy, dudi tic dong cua
nhiét d6 va ap suét cao, cic té bao nAm men bia da
bi pha v&. Tir d6, cac thanh phan bén trong té bao
dugc giai phong ra bén ngoai ma protein dugc xem
1a thanh phan chinh trong céc chat chiét xut tir nam
men. Két qua tir nghién ciru nay c6 su tuong dong
véi nghién ciu cua Jacob et al. (2019), khi so sanh
anh huong cta cac phuong phap pha v trong viéc
san xuat chiét xuat nam men tir men bia da qua sir
dung. Két qua cho thay thanh phan dinh dudng co
su khac nhau gitra cac phuong phap ly giai té bao,
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trong do6 ghi nhan phuong phép tu phan cho ham
luong protein cao nhat, dat 74,3%. Tuy nhién, két
qua nay cao hon so véi cac két qua dugc dé cap
trong cac nghién ciru trude day. Cu thé 13 trong
nghién cuu cia Vieira et al. (2016), khi xac dinh dac
diém cua chiét xuit nim men dugc diéu ché bang
céch pha v co hoc cho thay ham lugng protein dat
64,1%. Bén canh d6, Podpora et al. (2016) bao cao
rang ham luong protein trong hai chiét xuat nim
men tir n"Am men lan luot 14 62,5-63,8%.

Biang 1. Thanh phan co ban cia dich thiy phian nAm men

Chi tiéu phan tich Két qua Pon vi tinh Phwong phap

Do am 96,83 % TCVN 4326:2001
Protein 2,36 (nito tong x 6,25) % TCVN 4328-1:2007
Carbohydrate 0,00 % CASE.NS.0079
Béo tho <MDL =0,02 % TCVN 4331:2001

Ghi chii: Két qua dwoc phdn tich tai Trung tdm Dich vu Phdn tich Thi nghiém CASE — chi nhanh Can Tho.
MOL: ngudng dinh heong t6i thiéu, MDL: nguéng phdt hién t6i thiéu.

Ngoai ham lwgng protein, cac thanh phan co ban
khac nhu carbohydrate, chét béo cua dich nAm men
cling dwoc phan tich va thé hién trong Bang 1. Tuy
nhién, két qua cho thay ham luong carbohydrate
khong c6 trong dich thay phan, twong tu, chat béo
ciing khong dugc tim thdy véi ngudng phat hién toi
thiéu cua phuong phap 13 0,02%. Nguyén nhan 1a do
ty 1€ polysaccharide khong hoa tan cua ba men bia
kha cao, chiém khoang 83% tong ham lwong
polysaccharide va ngay ca sau khi xir 1y bang dung
dich kiém manh thi chung chi c6 thé dugc hoa tan
mét phan (Pinto et al., 2015). Két qua nay cho thiy
lwong carbohydrate va chit béo thdp hon nhiéu so
v6i nghién cuu cia Vieira et al. (2018), ham lugng
chét béo cua dich chiét tir sinh khbi nAm men qua
cac lan tai st dung déu thip hon 1%. Ngoai ra,
nghién ctru cua Vucurovi¢ et al. (2018) ghi nhan két
qua phan tich thanh phan cua chiét xuat nAim men bo
sung vao bot lam banh mi cho thidy ham luong
carbohydrate, chat béo dat lan luot 1a 8,17% va
0,21%. Nhin chung, cac két qua tir nhiéu nghién ciru
ching to chiét xuat tir men bia giau protein, chira it
calo, carbohydrate va chat béo. Chinh vi vay, c6 the
xem déy la nguon nguyén liéu tiém ning dé san xuat
€ao nam men va ung dung trong cac qua trinh 1én
men.

3.2. Ham lwgng phenolic tong va kha ning
khir goc DPPH cua dich thuy phan nam
men

Nim men duoc biét 1a c6 khd nang hép thu
polyphenol trong qua trinh san xuat bia hoac khi
dugc nuodi trong moi truong cd chira ham lugng cao
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cac hop chét d6 (Rizzo et al., 2006; LednGonzalez
et al., 2018). Su hién dién cua cac hop chét
polyphenol trong té bao ndm men c6 thé lién quan
chat ché dén ngudn nguyén liéu trong qua trinh san
xuit bia bao gébm hoa bia (humulones, iso-
humulones, lupulones, chalcones va favones) va
mach nha. Ngoai ra, nAm men ding trong san Xuat
bia thuong dugc tai st dung khoang 4-6 chu ky
truéc khi loai bo nham tiét kiém chi phi 1én men.
Chinh vi vdy, ma té bao ndm men c6 kha hap thy
polyphenol & mtic d6 khac nhau va hinh thanh cac
dic tinh dé chdng chiu véi diéu kién caa méi truong
(Rizzo et al., 2006). Nam 2015, Bryant & Cohen da
xac dinh céc acid tir hoa houlon cia nim men di qua
sir dung cao hon nhiéu so véi cac loai bia twong tng.
Do d6, ham lugng polyphenol tong cua dich nim
men da dugc xac dinh va danh gia qua cac gia tri mg
GAE/mL dich thiy phan va mg GAE/g chit kho.

Két qua cho thiy ham luong tong cac hop chat
polyphenol c6 trong dich thuy phan nim men 13 0,24
mg GAE/mL. Két qua thap hon nhiéu so véi nghién
ctu cua Podpora et al. (2015) khi tu phan ba men
bia & 47°C trong 48 gid, ham lugng cua cac hop chat
polyphenol dao dong tir 2,28 dén 3,36 mg GAE/mL
va nghién ctu cua Vieira et al. (2017) sau khi t6i uu
hoa qua trinh tw phén cua nim men bia dd qua st
dung biang phuong phép dap tng bé mit cho ham
lwong polyphenol tong dat cao nhat 1a 65,45 mg
GAE/mL. Khi xét trén ham Iuong chét khé lai cho
thiy ham lugng polyphenol trong nghién ciru nay
cao hon cong bd cua Vieira et al. (2016), chiét xuat
nim men duoc thu hdi bang phuong phap nghién
chira ham luong polyphenol tong 14 1,16 mg GAE/g.
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Tuy nhién, Podpora et al. (2016) da xac dinh cac hgp
chat phenolic c¢6 trong chiét xuat nAm men 1én dén
487,3 mg GAE/g. Nhiéu nghién ciru cho thiy c6 su
khac biét dang ké vé ham luong phenolic tong dugc
cong bd. Mirc do cia cac polyphenol nay c6 thé bi
that thoat hoac bién ddi trong qua trinh xr li bi men
bia truéc khi chiét xuat hay phuong phap ding dé
chiét xuat va tham chi 1a cac qué trinh sy thu nhan
chat kho. Pidu nay ciing dwoc chang minh qua
nghién ctru ciia Jacob et al. (2019), khi cac chét chiét
Xuét ty phan véi nhiét do 50°C trong 24 git cho ham
luong polyphenol thap hon so vai cac chat chiét xuét
thu nhan bang phuwong phap nghién hoic siéu am.

Bén canh d6, khi so sanh ham lugng polyphenol
téng co trong dich thay phan ndm men véi ham
lwong polyphenol tong co trong mot sb loai nude trai
cdy cho thay dich ndm men c6 chtra mot luong déng
ké cac hop chét phenolic. Wern et al. (2016) da xéac
dinh lugng polyphenol cé trong nudc trai cay tuoi,
nude trai cay thuong mai va d6 udng c6 nudc trai
cdy véi cac gid tri lan luot trong khoang 0,14-0,80
mg GAE/mL, 0,22-1,30 mg GAE/mL va 0,03-0,45
mg GAE/mL. Tuy nhién, ham luong polyphenol
t6ng & nghién ciru nay (9,98 mg GAE/mL) chi bang
khoang 1/10 ham lugng polyphenol cé trong cac
chiét xuat tir tra (Camellia sinensis 88,2-97,72 mg
GAE/mL) va mot sb loai thao moc (Aspalathus
linearis, Mentha piperita, Matricaria chamomilla
77,79-96,46 mg GAE/mL) (Cleverdon et al., 2018).

Sau khi xac dinh ham lugng polyphenol c6 trong
dich nAm men, hoat tinh khéng oxy ciing dugc danh
gia qua phuong phap DPPH. Theo d6, cac hop chat
chéng oxy hoa s& trung hoa gdc DPPH trong dung
dich ethanol bang cach cho hydrogen dé thanh dang
DPPH-H. Dan dén lam giam luong DPPH c6 trong
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dung dich duoc thé hién qua sy giam dé héap thu tai
budc song cuc dai va lam nhat dan mau tim cua géc
DPPH c¢6 trong dung dich phan tmg, sau d6 chuyén
sang mau vang nhat hoic khong mau. Két qua thé
hién kha niang khang oxy ciia dich thiy phéan & nong
d6 100 uL/mL (3,17 mg/mL) la 34,51%. Nam 2011,
Hassan d4nh gia cac hoat tinh chdng oxy hoa ctia 2
loai chiét xuat ndm men banh mi ty phan tir men twoi
va men kho bang phuong phap DPPH cho thay chiét
Xuét tir men kho (87,53%) c¢6 kha ning chéng oxy
hoéa cao hon chiét xuét tir men twoi (11,86 %) & ndng
d6 12,5 mg/mL. Piéu nay cho thiy sy trung hoa cac
géc ty do cua dich thuy phan thu nhan tir bd men bia
dat két qua dang mong doi. Ngoai cdc thanh phan
enzyme c6 san trong ndm men nhu superperoxide
dismutase, catalase hoac glutathione reductase thi
hoat dong chdng oxy hoa ciia dich thity phan c6 thé
la do cac chat khong phai enzyme nhu vitamin,
glutathione, ion khodng hodc cac san pham thiy
phan cia nAm men nhu acid amin ¢ chira luu huynh
(Santiago & Mori, 1993). Bac biét 1a hoat tinh khang
oxy duoc cho la co lién quan chat ché dén su c6 mat
ctia cac hop chat polyphenol tir hoa bia va mach nha.
Tir d6, co thé ng dung dich ndm men nhu mot
ngudn nguyén lidu dé ting kha ning chdng oxy hoa
cho thyc pham.

3.3. Anh hwéng caa dich thiy phan dén kha

ning ting trudng cia L. casei

Két qua phan tich cac thanh phan co ban caa dich
thiy phan 1am tién d& cho viéc danh gia anh huéng
cua viéc bd sung dich thity phan trong méi trudng
dén kha nang tang truong cua té bao vi khuan lactic.
Su phat trién cua L. casei thong qua mat sb té bao
dugc trinh bay cu thé trong Bang 2 va Hinh 1.

Bang 2. Mit s6 té bao (log CFU/mL) vi khuan L. casei sau 30 gio nudi ciy & cic méi trueong khic nhau

Mt s6 té bao? (log CFU/mL) vi khuén L. casei theo thoi gian (gio)

Méi trudng?

0 2 4 6 8 10 20 22 24 26 28 30
Dbéi chung 4am 5,07 503" 506° 503° 5047 501° 512¢ 515 509 511¢ 502° 5,09
MRSTh 517% 515* 563" 6,17° 6,74° 7,10 8,36* 8,25% 8,27° 822° 825* 8,28
MRSHi 506° 520* 548 6,17° 6,98 7,18 817" 8,17® 8728 §817*® 8,22° 819°
MRSAN 525* 5710* 5,60° 6,28% 6,84 7,02° 8,14® 806> 812° 8,07® 812°0 7,96
ND10 513 507* 530 6,10° 6,48° 6,95 8,09 804° 7,809 7,78% 778 7,74°
ND20 514* 518* 557° 6,07° 6,60° 7,00° 8,01° 7,98 765 7,65 7,60 7,54%
ND30 5,12% 5712 580* 6,29% 6,83 7,10 7,72¢ 7,80¢ 8,06°¢ 7,095 763" 744°
ND40 518* 5,31* 563" 652* 697* 7,07® 7,67¢ 7,789 8,10% 7,97% 774> 765%

Ghi chi: *Moi truong MRSTh: méi truong MRS cé chira yeast extract 0,4%, beef extract 0,8%, peptone 1%,; MRSHi:
moi truong MRS co chira yeast extract 2,2% (Himedia); MRSAn: méi truong MRS c¢o chira yeast extract 2,2% (Angel);
NDP10: méi trwong MRS ¢é chira 10% dich thity phan; cde méi truong con lai twong vng voi cdc nong d¢ dich thiy phdn
tang dan (20, 30, 40%); 2S6 liéu trung binh ciia 3 lan Iap lai; Cdc chit cdi khdc nhau trong ciing mt cot biéu thi sw khdc

biét ¢6 y nghia thong ké & mirc 5%.
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C6 thé thay, mat s6 té bao ciia mdi truong khong
chtra dam c6 sy thay d6i khong dang ké trong 30 gio
khao sat. Riéng cac méi truong ddi chimg va moi
truong thir nghiém déu cho thay su phat trién cia vi
khuan lactic. Trong khoang 10 gio dau, céc té bao
bit dau ting truong voi mat s6 nam trong khoang
6,95-7,18 log CFU/mL va 10 gio tiép theo, mat so
té bao ¢ cac moi truong khao sat co sy thay doi &
hon (Hinh 3). Cu thé 1a méi trudng MRSTh dat 8,36
log CFU/mL va c6 khéc biét y nghia so véi cac méi
truong con lai. Trong d6, mdi truong MRSHI,
MRSAn va méi truong c6 bd sung dich nim men &
nong d6 10% va 20% cho két qua mat sé té bao
khong c¢6 khac biét ¥ nghia vé mat thong ké. Riéng
mai trudng bd sung dich thity phan ¢ nong do 30%
va 40% dat mat sb thip nhat véi cac gia tri lan luot
1a 7,72 va 7,67 log CFU/mL va khac biét c6 ¥ nghia
& muc 5% so véi cac nghiém thic con lai. Tuy
nhién, ¢ thoi gian 24 gio tang sinh, 2 moi truong nay
bat dau dat dinh sinh truong véi mat sb té bao la
8,06-8,10 log CFU/mL. Sau thoi gian dé, s6 luong
té bao trong mdi truedng thir nghiém duoc bd sung
10% va 20% dich thay phén lai c¢6 xu hudng giam
dan theo thoi gian. Cac méi truong bd sung cac
ngudn dam thuong mai dudng nhu khong co su thay
d6i rd rét vé mat so té bao trong cac gior khao st tiép
theo.

Mot cach tong quan, co thé thay vi khuan L.
casei phat trién manh mg trong méi truong MRSth
cling nhu MRS chi chtra cao ndm men Hi va An.
Nguyén nhan la do viéc phéi hop céc nguon dam
20p phan da dang cac chit dinh dudng hay viéc lya
chon ngudn cao nAm men giau chat dinh dudng dé
b sung vao moi truong nudi cay cling gitip tang
cuong hoat dong té bao va hidu sut ting trudng cua
vi khuén lactic. Choi et al. (2021), cho thay chiét
Xuit tir mach nha hay chiét xuét tir thit bo ciing
khong mang hi¢u qua cho sy phat trién cua L.
plantarum 200655. Tuy nhién, chiét xuit nim men
lai cho sinh khdi téi da (1,722 g/L), tiép theo 1a dau
nanh (1,480 g/L) va tryptone (1,371 g/L). Dleu nay
chang minh, chiét xuat tir nAm men 1a ngudn cung
cap vitamin, acid amin va peptide phong phu va da
duoc ghi nhan 1a c6 tac dung ting cudng kich thich
tang trueong cua vi khuan lactic khi dugc sir dung
trong méi trudng nudi cdy (Liu et al., 2010). Hon
nira, nghién ctru cua Gaudreau et al. (1999) lai cho
thdy 9 vi khuan lactic thir nghiém phat trién tét hon
trong moi trudng chira cao nim men banh mi hon 1a
cao ndm men bia. Tuy nhién, nhuoc diém cin duoc
quan tdm 1a chi phi chiét xuit tir men banh mi cao
hon men bia.
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Bén canh d6, vi khuan L. casei ciing c6 thé ting
truéng trong moi truong thir nghiém dwoc bd sung
dich thily phan nim men. Trong d6, nong d6 b sung
10% va 20% cho thdy téc do phat trién gan nhu
tuong duong véi moi truong dam thuong mai va &
nong do bd sung 30% va 40% lai cho téc do sinh
truong cham hon. Diéu nay co thé giai thich 1a do
khi bo sung 10% dén 20% dich thay phan nam men
thi mdi truong da du cung cap ngudn dam can thiét
cho su phat trién cua vi khuén lactic. Nhung khi ting
ham lugng dich thuy phén 1én dén 30% va 40% thi
lac nay ngudn dam da vuot ‘quéa muc can thiét, dong
thoi, ham luong cac hop chét phenolic ciing ting 1én
dang ké nén vi khudn can thoi gian thich nghi nhiéu
hon. Nguyén nhan gay nén hién tuong nay la do cac
acid a va B dugc tim thay tir hoa bia c6 kha ning tic
ché vi khuan Gram duong gay hu hong bia va trong
nghién ctu cua Podpora et al. (2015) cho thay cac 2
loai acid nay da dwoc hap thu vao thanh té bao cua
nam men trong qua trinh san Xuat bia. Ngoai ra,
Vieira et al. (2016, 2017) da tim thay 13 hop chét
phenolic ¢6 trong men bia v ham lugng
polyphenol tong dugc cong bd dat dén 65,45 mg
GAE/mL. Su hién dién cua cac hop chét nay duoc
xac dinh 1a c6 thé lién quan dén ngudn nguyén liéu
san xuat bia bao gom hoa bia va mach nha va trong
qué trinh tai sir dung nAm men (4-6 chu ky) trudc
khi loai bo da tao didu kién cho nAm men c6 kha
nang thich tmg dé chéng chiu véi cac diéu kién wc
ché va tich lity cac hop chat phenolic (Rizzo et al.,
2006). Cac hop chat nay co6 thé hoat dong nhu chat
hoat hoa hodc chat rc ché su phat trién cua vi khuan
tuy thudc vao ciu trac hoéa hoc va ndng do
(Figueiredo et al., 2008; Garcia-Ruiz et al., 2008).
Trong sb cac vi khuin Gram dwong, mét s6 loai vi
khuén acid lactic it nhay cam hon véi cac hop chét
hoa bia va c6 kha ning phat trién gay hu hong bia
Vi tan suat cao bao gom L. brevis, L. lindneri va cac
loai khac nhu L. buchneri, L. casei, L. coryneformis,
L. curvatus va L. plantarum ciing c¢6 kha nang phat
trién nhung it phd bién hon (Priest, 1996).

Tom lai, kha nang sinh truong va phat trién cua
vi khuén lactic khong chi phu thude vao méi truong
nudi cdy ma con phu thude vao ching cua cac loai
Lactobacillus bai vi mdi chung c6 nhu cau dinh
dudng khac nhau dé thuc ddy su phat trién va dat
dwoc mat do té bao cao (Ren et al., 2019). Nghién
ctru nay cho thay dich thiy phan ndm men dugc bd
sung vao moi trudng nudi cdy co hiéu qua sinh
truong tuong doéng va cho két qua day hta hen so
V61 moi truong MRS thuong mai.
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3.4. Anh hwéng cia dich thily phan dén kha trong diéu kién acid ting cao thi chinh vi khuén
ning sinh acid lactic cia L. casei lactic ciing bi trc ché. Luc nay té bao gdy ra kha ning
phan giai acid lactic va theo Elferink (2001) thi moi
mol acid lactic dugc chuyén thanh khoang 0,5 mol
acid acetic, 0,5 mol 1,2-propanediol va ethanol.

Sau khi déanh gié kha nang tang truong cua vi
khuan lactic va xac dinh dugc ndng do dich thuy
phan b6 sung thich hop trong méi truong nudi céy,
tién hanh bd sung ham lugng duong theo ti 18 va S6 ligu trinh bay trong Bang 3 cho thdy moi
khao sat kha nang san xuat acid lactic cua vi khuan truong dol ching khong b sung nguon dam cé su
L. casei trong 6 ngay ¢ 37°C. Kha niang 1én men thay d6i vé ham luong acid lactic nhung khong dang
duogc theo doi bang cach phan tich ham luong acid ké va chi dao dong trong khoang 0,30-0,83 g/L. Céac
lactic sinh ra qua ting ngay bang phuong phép moi truong con lai cho thay L. casei da sir dung
chuin do. Két qua duoc thé hién trong Bang 3. ngudn dinh dudng trong moi trudong dé 1én men
lactic voi ham luong acid tang dan tir 4,20 g/L dén
8,25 g/L sau 1 ngay 1én men. O ngay 1én men thir 2,
lvong acid lactic tang vuot troi & moi trudng
MRSth, MRSHi va MRSAn va dat cao nhét véi cac
gia tri lan luot 1a 17,03, 16,20, 16,88 g/L va khac
biét c6 y nghia vé mit thong ké so véi cac moi
truong con lai. Tuy nhién, & ngay 1én men tiép theo,
cac moi truong MRS thuong mai déu ghi nhan su
giam cua ham lugng acid lactic. Nguyén nhén c6 thé
1a do céc chit dinh dudng dan can kiét, pH giam va
trong diéu kién acid ting cao thi chinh vi khuan
lactic ciing bi e ché. Luc nay té bao giy ra kha ning
phan giai acid lactic va theo Elferink et al. (2001) thi
mdi mol acid lactic dugc chuyén thanh khoang 0,5
mol acid acetic, 0,5 mol 1,2-propanediol va ethanol.

S6 ligu trinh bay trong Bang 3 cho thiy moi
truong dol chung khong b sung ngudn dam c6 sy
thay d6i vé& ham luong acid lactic nhung khong dang
ké va chi dao dong trong khoang 0,3-0,825 g/L. Cac
moi trudong con lai cho thay L. casei di sur dung
nguon dinh dudng trong moi truong dé 1én men acid
lactic v&i ham lugng acid tang dan tir 4,2 g/L dén
8,25 g/L sau 1 ngay 1én men. O ngay 1én men thr 2,
luong acid lactic tang vuot troi ¢ moi truong
MRSth, MRSHi va MRSAn va dat cao nhét véi cac
gia tri lan luot 1a 17,03, 16,20, 16,88 g/L va khac
biét co y nghia v& mat théng ké so voi cac moi
truong con lai. Tuy nhién, & ngay 1én men tiép theo,
cac moi truong MRS thuong mai déu ghi nhan su
giam ctia ham luong acid lactic. Nguyén nhén co thé
1a do céc chit dinh dudng dan can kiét, pH giam va

Bang 3. Ham lwong acid lactic sinh ra (g/L) cia L. casei sau 6 ngay 1én men ¢ cac mdi trwomng khac nhau
Ham lwgng acid lactic® (g/L) sinh ra theo thoi gian (ngay)

Moéi truong!

1 2 3 4 5 6
bPoi chirng am 0,308 0,389 0,53" 0,68 0,60f 0,83¢
MRSTh 8,032 17,032 15,752 15,532 15,082 15,152
MRSHi 8,252 16,20° 15,00° 15,00° 14,40° 14,40°
MRSAnN 7,882 16,882 14,40°¢ 14,55°¢ 14,10° 14,100
NDP10-2% glucose 4,20¢ 11,33¢ 12,309 12,534 12,90¢ 12,38¢
ND10-4% glucose 4,284 9,609 11,25¢ 11,55¢ 11,409 11,18¢
ND10-6% glucose 4,654 8,93f 10,80f 11,25f 11,25¢ 11,40¢
ND20-2% glucose 6,230 9,3de 10,059 10,739 10,88° 11,259
ND20-4% glucose 5,78b¢ 9,08¢f 9,989 10,73° 11,40¢ 11,18¢
ND20-6% glucose 5,40°¢ 8,85f 9,83¢ 10,35" 10,65¢ 11,25¢

Ghi chii: *Mo6i truong MRSTh: méi truong MRS cé chira yeast extract 0,4%, beef extract 0,8%, peptone 1%; MRSHi:
méi truong MRS c6 chira yeast extract 2,2% (Himedia); MRSAn: méi truong MRS ¢6 chira yeast extract 2,2% (Angel);
ND10: moi truong MRS cd chita 10% dich thiy phan; cdc moi truong con lai tuong g voi cac nong d¢ dich thiry phan
tang dan (20, 30, 40%); 286 ligu trung binh cita 3 lan Iap lai; Cdc chit cdi khdc nhau trong ciing mét cét biéu thi sy khdc
biét ¢6 y nghia théng ké ¢ mirc 5%.

Riéng cac mdi trudng thir nghiém c6 bd sung khac biét vé kha nang san xuat lactic gitra moi
duong thi ham lwgng acid lactic sinh ra ¢ ngay thu truong MRS thuong mai va méi truong bé sung dich
3 ¢6 xu hudng tang va nam trong khoang 9,88-12,30 thity phan. Didu nay c6 thé dugc giai thich 1a do moi
g/L. Sau d6 ¢ cac ngay khao sat tiép theo, lwong acid truong MRS chira mot ngudn nito hitu co doi dao
lactic hinh thanh & tat ca moi truong c6 khong co sur cling nhu chtra mot loat cic nguyén té vi lugng,
thay ddi hoic thay ddi rat it. Tuy nhién, van c6 su vitamin va cac yéu té ting truong. Nhiing hop chat
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nay khong chi gop phan viao sinh khdi cao ma con
g6p phan vao mirc d6 chuyén hoa acid lactic cao
(Nourmohammadi et al., 2017). M4t nguyén nhén
khac dan dén sy khac biét nay 1a do sy hién dién cua
mot s6 loai chat irc ché trong dich thity phan. Két
qua tu thi nghiém nay va thi nghiém tang trudng da
cho thay trong diéu kién bat loi, vi khuan lactic uu
tién ngudn dinh dudng cho viéc ting truong té bao
nén viéc hinh thanh acid lactic s& kém hi¢u qua hon.
Ngoai ra, mot s6 nghién ctru trude day cho thiy, 1én
men trong moi trudng ¢ chita cac hop chit tir bia
s& anh huong dén qué trinh hinh thanh acid lactic va
L. casei co thé tao ra diacetyl thong qua con duong
hinh thanh diacetyl - 13 san phdm chinh thay vi acid
lactic (Hough et al., 1982).

Két qua tir nghién ctru nay twong dong véi két
qua thu dugc cua Izaguirre et al. (2020), khi 1én men
2 chung L. fermentum ATCC 9338 va L. plantarum
NCIMB 8826 trong mdi truong MRS cho ham
luong acid lactic dat 15,5 g/L va 13,2 g/L trong 22
gio. Con khi 1én men trong méi truong st dung dich
thity phan tir chat thai rin hitu co 1am ngudn nito cho
thiy muc tiéu thu glucose cham hon va san luong
acid lactic dat lan luot 12 9,0 g/L va 11,1 g/L. Bén
canh d6, c6 nhiéu nhom tac gia da nd hyc nghién ciru
anh huéng cua cac ngudn nito khac nhau tir phu
phdm cia nganh coéng nghiép thuc phim dén qua
trinh san xuat acid lactic nham giam thiéu chat thai
va giam chi phi lén men (Gdksungur & Guvenc,
2001; Yu et al., 2008).

Vi muc dich tuong tu, nghién ctru nay tan dung
ngudn phu phim ddi dao tir qua trinh san xuét bia
nhu ngudn nito thay thé cho cac loai cao nam men
thuong mai. Mt nghién ctu cua Mathias et al.
(2017) da str dung cdc san pham phu trong qud trinh
san xuit bia lam moi truong san xuét protease. Két
qua nhan thay viéc bd sung chiét xut tir bd men bia
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hozac két hop véi cac san pham phu khac cia chinh
nha may bia di c6 tac dong tich cuc dang ké dén qua
trinh 1én men vi khudn acid lactic. Ngoai ra, hiéu qua
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khuan lactic ciing da dugc chiang minh boi
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trong nghién ctru thuc diy san xuat bacteriocin. Hon
nira, cac chiét xuat tir nAm men bia dugc sir dung
nhu mét ngudn nito cho qua trinh san xuét sinh khéi
cua Bacillus thuringiensis (Saksinchai et al., 2001)
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nito cho su phat trién cua vi sinh vat.

4. KET LUAN

Dich thay phan thu nhan tir bd men bia bang
phuong phéap thiy phan cé ham luong protein 1a
74,45%, carbohydrate va chét béo 1a 0%. B6 sung
10% (v/v) dich thity phan thu nhan tir nAm men bia
bang phuong phép xtr ly nhiét c6 kha nang st dung
thay thé nguon dam thwong mai Cua mdi truong
MRS théng qua hiéu qua phat trién va 1én men cua
vi khuan lactic. Két qua nghién ctru cung cép thong
tin dé c6 thé dinh huéng tng dung ngudn dam tir
dich thiy phan ndm men trong cac qua trinh 1én men
vi sinh vat.
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