Nguyén T. Phuong, Vi V. Van. HCMCOUJS-Ky thuat va Cong nghé, 17(1), 91-100 91

Quy trinh thu nhan cao nAm men Saccharomyces cerevisiae tir
Xac men cua qua trinh 1én men rwou cong nghiép

Producing Saccharomyces cerevisiae yeast extract from

winery spent yeast biomass

Nguyén Thi Phuong'”, Vii Van Van!

Vién K§ thuat cong nghé cao NTT - Trudng Pai hoc Nguyén Tat Thanh, Viét Nam
“Téc gid lién hé, Email: nguyenphuong@ntt.edu.vn

THONG TIN

TOM TAT

DOI:10.46223/HCMCOUJS.
tech.vi.17.1.1361.2022

Ngay nhén: 22/12/2020
Ngay nhén lai: 11/08/2021
Duyét dang: 23/08/2021

T khoa:

cao nim men; dich chiét ndm
men; hém rugu; phuong phap
co hoc; Saccharomyces
cerevisiae

Saccharomyces cerevisiae co vai trd rat 16n trong san xuét
cao ndm men diung trong thuc pham ciing nhu thanh phan dinh
dudng ciia moi trudng nudi cdy trong nghién ctru vi sinh. Trong
khi @6, S. cerevisiae ciling 1a mét trong cac dong men quan trong
va chiém wu thé trong qué trinh 1én men rugu, hién dién trong
phﬁn 16m céc quy trinh séin xut cac loai thirc uéng 1én men truyén
thdng. Dé tan dung ngudn xac men thai ra tor qué trinh 1én men
ruou céng nghiép hiéu qua, cao ndm men dugc thu bang phuong
phap co hoc don gian va it ton chi phi, bang cach sir dung nhiét
d6 va ap sudt pha v cac té bao ndm men. Ham lugng nucleic acid
va protein cia thir nghiém khao sat diéu kién tdi wu trong tach
chiét dich chiét ndm men bang phuong phap s dung ndi hap
duoc su dung dé danh gia diéu kién nhu ti 1&6 bd men:nudc, nhiét
d6 va thoi gian hip thich hop. Két qua cho thiy, dich chiét nam
men c6 ham luong dinh dudng t0i wu véi diéu kién ti 1& ba
men:nude 14 1:4 (khi lugng/thé tich) duoc hap & 110°C trong 20
phat. Cao ndm men sau khi thu nhan bang qua trinh dong kho thé
hién hiéu ning trén cac ching vi khuan bao gém cic vi khuan
Gram duong (Staphylococcus aureus va Bacillus cereus) va Gram
am (Escherichia coli va Pseudomonas aeruginosa) tuong duong
cao nam men thuong mai trong va ngoal nu’orc Nhu Vay, ching
t6i da thanh cong trong viéc san xuit cao ndm men bang phuong
phap sir dung nhiét do ap sut 1én ba men ctia qué trinh 1én men
ruou cong nghiép.

ABSTRACT

Relying upon the dynamic fermentation capacities along with
alcoholic tolerant characteristics, Saccharomyces cerevisiae
strains are better known and have been widely studied in bread,
brewery production, and winemaking. In addition, S. cerevisiae
has played a pivotal role in yeast extract production for use in
food and microbial media as a nutrient source especially. This
project used a simple mechanical method on the new yeast source
- winery spent yeast, a byproduct of alcoholic fermentation
process, to produce yeast extract. The results showed that the
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yeast extract with optimal protein and nucleic acid content was
obtained when spent yeast in water (1:4, g/mL) was sterilized at
110°C for 20 minutes using autoclave. Produced yeast extract
exhibited high efficiency on bacterial growth including Gram-

Keywords: positive bacteria (Staphylococcus aureus and Bacillus cereus) and
yeast extract; spent yeast; Gram-negative (Escherichia coli and Pseudomonas aeruginosa)
winery yeast; temperature- that were similar to some commercials. As such, we have been
pressure; Saccharomyces successful in producing yeast extract using a temperature-
cerevisiae pressure method on winery spent yeast.

1. Gi6i thi¢u

Trong san xut rugu, hai giai doan cha yéu trong qua trinh 1én men ruou 13 qué trinh
duong héa - chuyén hoa tinh bot thanh duong 1én men va qua trinh 1én men - su chuyén hoa tir
duong thanh cén boi ndm men (Nout & Aidoo, 2002). C6 nhiéu chiing nAm men khac nhau tham
gia trong quy trinh san xuat ruou. Tuy nhién, nhiing ching men quan trong va chiém wu thé
trong qua trinh 1én men rugu thudc chi Saccharomyces, dac biét la Saccharomyces cerevisiae
hién dién trong phan 16n cac loai thirc udng 1én men truyén théng (Lee & Fujio, 1999; Wang &
Fang, 1986).

Ngoai viéc dong gop trong cong nghiép rugu, bia va banh mi, Saccharomyces cerevisiae
c6 mot vai trd rat 16n trong san xuat cao nAm men dung trong thuc pham ciing nhu thanh phan
moi truong nudi ciy trong nghién ciru vi sinh. Trong cong nghiép san xuit cao ndm men, cao
nam men dugc tao ra voi ba bude chinh: 1én men thu sinh khéi ndm men, pha bo mang té bao,
thu nhan phan tan trong nudc (thanh phan trong té bio ndm men).

Theo s6 liéu cua Téng cuc Théng ké vao nam 2016, san lugng rugu trén ca nudce 1a 306.8
tridu lit (VGSO, 2016), trong d6 rugu cong nghiép chiém khoang 75 tridu lit dugc san xudt tir
khoang 167 co s& san xuat ruou cong nghiép, trén 200 triéu lit con lai 1a ruou dugc ndu & quy
mo ho gia dinh. Pén nam 2018, theo thng ké so bd cia B6 Cong Thuong, san luong ruou duoc
san xuét 1a 316.3 triéu lit ca nuéc (VGSO, 2018). Do vay, phé pham ciia qua trinh 1én men rugu
bao gébm xac ndm men dugc thai ra moi truong & nudc ta 1a rat 1on. Dé tan dung ngudn xac men
ré tién tir phé pham clia qua trinh 1én men rugu cong nghiép va xur 1y rac thai ciia 1én men ruou
cong nghiép va huéng dén giai phap hitu ich, dé tai “Xay dung quy trinh thu nhan cao nim men
tr x4c men cua qua trinh 1én men ruou cong nghiép” dugc thuc hién.

Cao nidm men c6 thé duoc san xuit thong qua sy pha v& thanh té bao ndm men bdi cac
enzyme ndi sinh, enzyme ngoai sinh hodc acid. Cao nim men rat giau chit dinh dudng cho su
phat trién cua vi sinh vat, cao ndm men cung cip peptide, amino acid, nucleotide, vitamin,
nguyén to vi luong va cac yéu té ting truong khac cho moéi trudng (Jacob, Striegel, Rychlik,
Hutzler, & Methner, 2019).

Thanh phan cia cic san phdm cao ndm men thuong mai c6 thé khac nhau gitta cac thuong
hiéu san xuét. Tuy nhién, ngoai cac thanh phan nhu chit béo va ham luong duong, ham lugng
protein trung binh trong chiét xuat nAm men thwong mai thuong dao dong tir 50 dén 75% khdi
lrong (Suwanapong, Khongsay, Laopaiboon, Jaisil, & Laopaiboon, 2013).

Tuy thudc vao muc dich san xuét, cac phuwong phap nhim pha v& mang té bao thu nhan
nguyén sinh chat khac nhau c6 thé duoc sir dung. Mot s phuong phap dé san xuét cao ndm men
cong nghiép nhu ty phan hity bing cach sir dung enzyme ndi sinh cia ndm men, nhiét phan,
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plasmolysis - phuong phap tu phan hily v6i mot sd thay ddi lién quan dén viéc thém mudi vo co
hodc dung méi hitu co, thay phan bang cach st dung enzyme hoic acid ngoai sinh va pha v& co
hoc, trong d6 nhiét d6 hodc ap suit cao dugc sir dung (Sommer, 1998). Nhitng phuong phap sir
dung thém enzyme, acid hoac dung méi vo co hoac hiru co co thé lam tang chi phi san xuét va 1am
cho budc tinh ché thém phic tap (Zarei, Dastmalchi, & Hamzeh-Mivehroud, 2016). Tuy thudc vao
g dung ctia chiét xuat nAm men, phuong phéap chiét xuit dugc sir dung s& khac nhau.

Céc phong thi nghiém vi sinh hoc tai Viét Nam c¢6 nhu cAu tuong ddi cao vé cao nAm men,
tuy nhién, chi c6 vai san phdm cao nim men tir cac thwong hiéu nhu Merck, Sigma- Aldrich,
Himedia. Thém vao d6, gia thanh cua cac san phim nay thuong cao do quy trinh san xudt phtic
tap cling nhu chi phi nhap khau Tuy nhién, viéc tim ra mot quy trinh hiéu qua vé chi phi cho san
xuit cao nAm men v4i ngudn xac men sau 1én men ruou cong nghlep 12 mot viéc 1am thiét thuc
Pha v té bao bang phuong phap co hoc sir dung nhiét d va ap suit cao dé lam v cac té bio ndm
men c6 thé khic phuc nhitng van dé lién quan dén gia thanh va d6 phuc tap ctia qua trinh.

2. Co s& ly thuyét

Céc bao céo trén thé gidi vé san xuit cao ndm men thudng 1a cac bao cdo vé san xuat cao
nam men dung trong thyc pham. Cho dén nay, phuong phap tu ly giai (autolysis) 12 phuong thirc
duogc str dung nhiéu nhét trong san xudt cao ndm men thuc pham (Tanguler & Erten, 2008). Dya
trén nhu cau st dung, cao ndm men c6 thé duogc dong goi thanh ba dang: 16ng, sét va bot thong
qua budc ¢o dic hodc sdy phun (Sommer, 1998). Mic du duoc sir dung rong rai, tuy nhién,
phuong phap autolysis c6 mot sé6 nhuge diém nhu ning suat thip va qua trinh tach pha ran - 10ng
kha kho khan (Podpora, Swiderski, Sadowska, Rakowska, & Wasiak-Zys, 2016).

Ngoai ra, qua trinh ly giai c¢6 thé dugc thuc hién bang cach sir dung cic enzyme thily phan
ngoai sinh. Hyoky, Sarkki, va Tylli (1997) bao céo rang chiét xuat nAm men duoc san xuit bang
cach phan huy luong nAm men (men bia hodc men 1am banh) bang enzyme, bang cach thu hoi
cac chét tan va tinh ché dung dich bang chat hap phu polymer. Tuy nhién, day 1a qua trinh kha
phtrc tap va doi hoi chi phi cao (Hyoky & ctg., 1997).

Mét nghién ctru duge thuc hién boi Zarei va cong su (2016) da dua ra mot két qua day haa
hen vé cao ndam men dugc san xuat tir men banh mi bang phuong phép co hoc. Trong quy trinh
nay, cao chiét nim men duoc san xuét bang phuong phap co hoc nhu nhiét do va ép suét cao.
Chiét xuit ndm men sau d6 da duoc thir nghiém nham danh gia kha ning ting truong té bao vi
khuan (Escherichia coli va Staphylococcus aureus). Két quéa cho thiy sy ting truong cia té bao vi
khuén trong méi truong chira cao ndm men trong thi nghiém twong duong véi su ting truong ciia
vi khuan duoc nudi trong méi trudng chira ba cao ndm men thuong mai (Zarei & ctg., 2016).

Nghién ctru nay ap dung phuong thirc phé v té bao ndm men bang phuong phép co hoc
theo nghién ctru cta Zarei va cong sy (2016) voi mot sb thay déi cho phit hop voi ndm men thu
nhén tir qué trinh 1én men rugu va thuc hién khdo sat kha nang tang truéng ctia mot s6 chung vi
sinh vat trong méi truong nudi bao gdm dich chiét nAm men. Su ting truong cia vi khuan duoc
nudi bang moi trudng chira dich chiét nAm men va so sanh v6i mot s6 cao ndm men thuong mai.
Muc tiéu ciia thi nghiém nay 1 danh gia tiém ning ciia viéc sir dung ngudn ndm men méi - Xac
men ctia qua trinh 1én men ruou cong nghiép dé san xut dich chiét nAm men bang phuong phap
pha v& co hoc, nham dua ra mét phuong phap don gian va hiéu qua vé chi phi cho qua trinh san
Xudt cao nim men.
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3. Phuwong phap nghién ctiru
3.1. Vit li¢u nghién ciru
3.1.1. Nguyén liéu

Dich sau 1én men rugu cung cap boi cong ty Trach nhiém hiru han Huy Viét - Tay D6,
1904 QLI91, Phuong Thuan An, Thét N6t, Can Tho duge kiém tra ham lugng dinh dudng bao
gbém luong ham luong amino acid va luong duong tong tai Trung tim ky thuat do ludong chit
luong 3 (QUATEST 3).

3.1.2. Chiing vi khudn

Céc ching vi khudn duge st dung trong thir nghiém ting trudong 1a hai chung vi khuan
Gram am (Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 9027) va hai ching
vi khuan Gram duong (Bacillus cereus ATCC 10876, Staphylococcus aureus ATCC 25923).

3.2. Phwong phdp nghién ciru
3.2.1. Khao sdt quy trinh thu nhéan dich chiét ndm men

Xéac men sau khi 1én men rugu duoc thu nhén va rira 02 1an voi nudce cét ti 16 1:2 (khdi
luong/thé tich). Huyén phu sau d6 dugc ly tim ¢ 6,000 vong/phut trong 10 phéit va thu nhan
phan cin - bd men. Thi nghiém khao sat diéu kién tach chiét dugc thuc hién sir dung may hap
khur trung (leayama) Qua trinh hip két thic khi may hap dat nhiét d6 da thiét 1ap va sau do ap
sudt giam xudng bang 0, dong thoi nhiét do giam con 95°C. Hon hop sau d6 dugc lam lanh
nhanh trén da trong 10 phut.

Khao sat ti 1é ba men:nwoc cat

Ba men trudc tién duge xur Iy ¢ nhiét do 121°C trong 30 phut véi céc ti 1¢ ba men rugu:
nude cat 1a 1:1, 1:2, 1:3, 1:4 va 1:5. Huyén phu sau d6 dugc ly tim & 6,000 vong/phiit trong 10
phut va thu nhan phﬁn tan - dich chiét nAm men. Phan dich chiét nAm men ¢ mdi ti 1& sau do
dugc dua vé cung mot thé tich va duoc dinh luong protein tan bang phuong phap Bradford.
Lugng nuclelc acid dugc dinh tinh bang phuong phap mat d quang budc song Az60nm ctia dich
chiét nAm men pha loang 100 lan. Ngoal ra, t& bao sau d6 con dugc nhudém bang thuoc nhudém
Loefflers (thubc nhudém nhudm xanh té bao khong phan biét té bao sdng/chét) va sb té bao chua
bi pha v& dugc dém s dung budng dém hong ciu. Dya trén ti 1¢ té bao ndm men bi pha v,
lugng protein va nucleic acid, quy trinh c6 ti 1¢ ba men:nudce thich hop dugc lua chon.

Khdo sdt nhiét dé phd té bao

Xé4c men dugc xu 1y ¢ nhiét d6 khao sat 100°C, 110°C va 121°C trong 30 phut, sau do
1am lanh nhanh dé pha mang té bao. Huyén phu sau d6 duogc ly tAm ¢ 6,000 vong/phut trong 10
phut va thu nhan phﬁn tan - dich chiét nAm men. Cac dich chiét nAm men & mdi diéu kién nhiét
d6 sau do dugc dinh lugng protein tan, nucleic acid va xac dinh s6 té bao bi phé v& tuong ty nhu
0 khao sat anh huong cua ti 1€ xac men:nudc.

Khdo sat thoi gian phd té bao

Xéc men sau do dugce xu 1y ¢ nhiét do 121°C trong thoi gian khdo sat 1a 10 phut, 20 phut
va 30 phut, sau d6 1am lanh nhanh dé pha mang té bao. Huyén phu sau d6 duoc ly tim ¢ 6,000
vong/phut trong 10 phit va thu nhan phan tan - dich chiét nAm men. Cac dich chiét nAm men &
mdi diéu kién thoi gian tach chiét sau d6 duogc dinh luong protein tan, nucleic acid va xac dinh
s6 té bao bi pha v& tuong tu nhu & khao sat anh hudng cua ti 16 xac men:nudc.

Biéu d6 thé hién luong protein va nucleic acid tach chiét sir dung phan mém GraphPad
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Prism. Céc gié tri duoc thé hién 1a trung binh cong ctia ba 1an 1p lai va d6 1éch chuan (Standard
Deviation - SD). Kiém dinh T-test (kiéu paired test) ctia phin mém GraphPad Prism duoc sir
dung dé so sanh ham luong nucleic acid va protein tach duoc giita cac mau trong cing mot khao
sat. Khac biét dugc coi la ¢6 y nghia vai (*, p < 0.05), (**, p < 0.005), (***, p < 0.0005).

3.2.2. Ham lwong dinh dwéng ciia cao ndm men
Dinh luwong protein: Phuong phap Bradford

Ham luong protein ctia cao nAm men duoc dinh lugng bang phuong phép Bradford véi protein
chuan BSA (Bovin Serum Albumin, Sigma Aldrich) sit dung may do quang pho Jenway, Genova.

Ham lwong nucleic acid

Ham luong nucleic acid trong dich chiét nim men duogc dinh tinh bang phuwong phap do
mat d§ quang tai budc song Azeonm st dung may do quang pho Jenway, Genova.

3.2.3. Hiéu nang cua cao nam men trong nuoi cay vi khuadn

Cao ndm men dugc danh gia hiéu ning trén nim ching vi sinh vat gom hai chung Gram
duong (Staphylococcus aureus, Bacillus cereus) va hai ching Gram am (Escheriachia coli va
Pseudimonas aeruginosa) nudi cay trén moi trudng chita cao nam men véi nong d6 3g/L va 5g/L
mudi NaCl, pH 6.2. Pbi ching duong 13 méi trudng nudi cdy chia thanh phan cao ndm men
thuong mai hing Angel (Viét Nam) va Himedia (An D9) v6i nong do twong dwong. Chimg am 1a
mai truong khong chtra cao nim men.

Cao nim men tlep theo dugc danh gla hi€u nang trén vi sinh vat nuoi cay trén moi truong
long chi chira dich chlet nam men va mudi, m01 truong thach (1.6% agar). Déi chimg duong 1a
moi truong nudi cdy voi thanh phan cao ndm men thuong mai hing Angel (Viét Nam) va
Himedia (An Dg). Ching am 12 méi truong khong chira cao ndm men.

Thong qua kha ning ting truong clia cac ching vi sinh vat trong 12 gid nudi cdy, hiéu
nang nudi cdy vi sinh vét cia cao ndm men thtr nghiém duoc danh gid/so sanh véi cic cao nAm
men thuong mai trong va ngoai nudc. Pudng cong tdng trudng cua cac chung vi sinh vat dugc
xay dung béng phén mém Sigma Plot, cac gia tri dugc thé hién la trung binh cong cta ba lan lap
lai va d6 1éch chuan (Standard Deviation - SD).

4. Két qua nghién ciru va thao luin
4.1. Khdo sdt diéu ki¢n tach chiét dich chiét ndm men

bicu kién quy trinh tach chiét dich chiét nam men dugc xac dinh dua trén kha nang pha
vd mang té bao nam men, ham lugng protein hoa tan va ham lugng nucleic acid dua trén chi so
mat d6 quang & budc song Azeonm.

4.1.1. Anh huong cua ti lé ba men va nuoc lén hiéu sudt tach chiét

Ti 18 té bao ndm men bi phd v& & quy trinh st dung ti 1& bd men:nude lan luot 1a 1:3
(61.33 £ 0.76%), 1:4 (60.50 % 1.32%) va 1:5 (64.33 £ 1.15%) 16n hon quy trinh str dung ti 1€ ba
men:nude 13 1:1 va 1:2 (an luot 13 27.67 + 1.89% va 29.33 + 1.04%) (Bang 1). Két qua cho
théy, ti 1€ nudc cang 16n thi hi¢u quéa pha vo té bao cang cao. Theo do, ti 1€ té bao ndm men bi
pha v& & quy trinh sir dung ti 1& bd men:nudc 1:1 va 1:2 1a twong dwong nhau vé mat théng ké.
Nhom ti 18 1:3, 1:4 va 1:5 ciing cho ti 18 t& bao bi pha v& twong dwong nhau va 16n hon c¢6 ¥
nghia thong ké so v6i nhom ti 16 1:1 va 1:2.

Tuy nhién, ham luong protein va nucleic acid tach chiét dugc khi bd men dugc pha trong
nudce voi ti 1€ 1:4 (khoi lugng/thé tich) 16n hon so véi quy trinh stir dung ti I¢ ba men:nudc 1a 1:1,
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1:2 va 1:3. Bén canh d6, ham lugng protein va nucleic acid tach chiét duoc khi bd men duoc pha
trong nudc voi ti 1€ 1:4 tuong duong voi ti 1€ 1:5 (Hinh 1).
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Hinh 1. Ham luong nucleic acid va protein tach chiét & quy trinh sir dung ti 1& bi men:nudc 1a
1:1, 1:2, 1:3, 1:4 va 1:5 (khdi lugng/thé tich). Kiém dinh T-test, khac biét c6 y nghia thong ké: *
p <0.05; ** p <0.005; *** p < 0.0005, ns: khac bi¢t khong cé y nghia thong ké

Quy trinh tach chiét sir dung ti I¢ ba men:nudc 1a 1:1, 1:2 va 1:3 cho lugng protein va
nucleic acid it hon so v&i hai ti 18 con lai c¢6 thé do lugng nudc & céc ti 1& nay khong du dé bé
mit té bao duge tiép xUc voi phan tir nude, 1am cho viéc gia nhié¢t khong thanh cong. Diéu nay
dan dén viéc té bao nAm men bi két cum nhidu & ti 1& bd men:nude 1a 1:1, 1:2 va 1:3 so vdi ti 16
1:4 va 1:5, lam giam luong té bao bi pha v& hodc lugng protein/nucleic acid dugc hoa tan & céc
ti 1€ chira lugng nude nho. Tom lai, ti 1€ ba men:nude 1a 1:4 va 1:5 cho lugng protein va nucleic
acid nhiéu nhét. Tuy nhién, xét vé hiéu qua tach chiét thi ti 18 1:4 1a ti 1& bd men:nude duoc lua
chon @ tach chiét dich chiét nAm men.

4.1.2. Anh huong cua diéu kién nhiét do lén hiéu sudt tach chiét

Thi nghiém duogc thiét ké c6 dinh théng sb thoi gian (30 phat) va ti 16 bd men:nudc cat
(1:5), nhiét d6 khao sat & cac nhiét do khac nhau gdm 100°C, 110°C va 121°C. Két qua cho thiy,
ham lugng protein va nucleic acid tach chiét duoc khi té bao nAm men duoc xir 1y véi nhiét do
110°C va 121°C trong 20 phut 13 twong dwong nhau va 16n hon c6 y nghia théng ké so véi quy
trinh su dung nhiét do 100°C.
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Hinh 2. Ham luong nucleic acid va protein tach chiét & nhiét ¢ 100°C, 110°C va 121°C. Kiém
dinh T-test, khac biét co y nghia théng ké: * p < 0.05; ns: khac biét khong c6 ¥ nghia thong ké.
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Ngoai ra, té bao nAm men hép & nhiét do 110°C va 121°C bi pha v& nhiéu hon so véi
nhi¢t do 100°C trong 20 phut (Bang 1). Xét vé hiéu qua tach chiét thi nhiét @6 121°C la nhét do
thich hop nhat dé tach chiét cao nam men tir ba men cta qua trinh 1én men rugu cong nghiép.

4.1.3. Anh hwéng thoi gian xir Iy 1én hiéu sudt tach chiét

Thi nghiém dugc thiét ké ¢b dinh thong s6 nhiét do (110°C) va ti 1§ bd men:nude cét
(1:4), thoi gian khao sat 1a 10 phut, 20 phut va 30 phut Két qua cho thay, ti 1& té bao nim men bj
pha vo trong thoi gian 20 phut Va 30 phut cling nhiéu hon (c6 ¥ nghia thong ké) so v6i quy trinh
tach chiét trong 10 phat. Ti 1¢ té bao nAm men bi pha v& trong thdi gian 30 phat nhiéu hon so véi
20 phat, tuy nhién khac biét nay khong cé y nghia thong ké (Bang 1).
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Hinh 3. Ham luong nucleic acid va protein tach chiét tir bd men & nhiét do 110°C trong 10 phut,
20 phut va 30 phut. Kiém dinh T-test, khac biét c6 y nghia thong ké: * p < 0.05; ns: khac biét
khong c6 y nghia thong ké.

Ngoai ra, ham luong protein va nucleic acid tach chiét duoc khi ba men duoc xt Iy & nhiét
do 121°C trong 20 phut twong duong voi quy trinh 30 phut va 16n hon so v6i quy trinh stir dung
thoi glan 10 phat (Hmh 3). Tuy nhlen xét vé hiéu qua tach chiét thi 20 phut 13 thoi glan dugc luya
chon dé tach chiét dich chiét nAm men. Nhu vay, diéu kién toi wu dé pha té bao nAm men thu
nhan dich chiét nAm men tir ngudn xac men ciia quy trinh 1én men ruou cong nghiép 1a qua trinh
hap khir tring & 110°C trong 20 phut véi ti 1& xac men:dH0 1a 1:4 (khdi lugng:thé tich).

Két qua khao sat diéu kién thu nhan dich chiét nAm men cho thiy sy trong dong trong viéc
xac nhan hiéu qua ciia phuong phap xtr 1y té bio ndm men bang nhiét d6 va ap suat so v6i nghién
clru cua Zarei va cong su (2016). Tac gia Zarei va cong su (2016) str dung diéu kién hap 1a nhiét
dé 115°C trong 10 phut dé thu nhéan dich chiét nAm men tir men banh mi. Tuy nhién, trong
nghién cru nay, didu kién nhiét d6 120°C chi trong 10 phut khong phai 1a diéu kién toi wu nham
¢ duoc ti 18 té bao bi pha v&, thu nhan lugng protein va nucleic acid cao nhét. Piéu nay co thé
do ngudn nguyén liéu ndm men khac nhau cta hai nghién ciru. Dé thu nhan duogc dich chiét nAm
men, diéu kién tién quyét 1a phai phd v& duoc vach/mang té bao, va diéu nay phu thudc vao ciu
tric cta vach/mang té bao. Vach/mang t& bao nAm men thu nhan sau qua trinh 1én men ruou
(thich nghi véi con) c6 thé bi thay d6i theo chidu huéng bén hon véi nhiét, do d6, can nhiéu thoi
gian hon dé pha v& té bao nAm men so vé6i viéc thu nhan tir 1én men banh mi.
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Bang 1

Ti 1& t& bao nim men bi pha v& theo thong s6 khao sat Ti 1& bd men:dH,0, Thoi gian hip va
Nhiét do hap (gia tri duoc bicu dién la Trung binh cua 003 lan lap lai + d6 1éch chuan)

Tilé ba Ti 18 té bao Thoi gian  Tilg té bao Nhiét Ti 18 té bao
men: dH20  bi pha vo - Trung hap bi pha vo - do hap bi pha vo -
(g/mL) binh + SD (%) (phut) Trung binh + (°C)  Trung binh £ SD
1:1 27.67 +1.89° SD (%) (%0)
1:2 29.33+1.04%
1:3 6.33+0.76 " 10 47.77 £2.872 100 37.33+2.75%
1:4 60.50 + 1.32° 20 60.83+1.26° 110 61.50 +6.26°
1:5 64.33+1.15° 30 61.50 +2.78° 121 63.33 +4.73°

2b: Phén tich phuwong sai mot yéu t& ANOVA dbi véi timg yéu t6 khao sat
Nguon: Két qua xu 1y tir dit liéu dicu tra

4.2. Hiéu nang cua cao ndm men trong nudi cdy vi khuan

Hiéu ning ctia cao nAm men thtr nghiém trong nudi cay vi khuan dugc chimg minh thong
qua s6 vi khuan séng (khuan lac/mL - CFU/mL) nudi trong méi trudng chira cac loai cao ndm
men thtr nghiém. Két qua cho thiy, cac chung vi khuan E. coli, P. aeruginosa, S. aureus va B.
cereus dugc nudi trong mdi trudng chira cao ndm men duoc san xuat tir men thai ciia qua trinh
chung cit rugu cong nghiép cho thay kha ning ting truéng twong ty nhu nudi trong moi truong
chira cao nAm men thuong mai (Hinh 4).

E. coli » | P. aeruginosa
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Hinh 4. Buong cong tang trudng cla cac chung vi sinh vat E. coli, P. aeruginosa, S. aureus va
B. cereus dugc nudi trong moi truong c¢6 ngudn dinh dudng chinh 1a cao nam men ctia mau thi
nghiém, cao nam men hang Himedia va hang Angel. Két qua dugc trinh bay 1a gia tri trung binh
cua ba lan 1ap lai (Mean) va d¢ 1éch chuan (SD)
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Ngoai ra, hmh dang va k1ch thude khuén lac cua cac ching vi khuan duoc nudi trong moi
trudng c6 €ao NAm men san xudt tir men thai cua qua trinh chung cit ruou cong nghlep cling
twong tur nhu nudi trong méi truong chira cao nAm men thu:omg mai (Hinh 5). Ttr d6 két luan, cao

nam men thir nghlem c6 hi¢u qua tuong duong vdi cao nam men hang Himedia va Angel trén
cac chung vi khuan thir nghiém.

Cao nim men Cao nam men Cao nam men

Poi chieng am thie nghiém Himedia Angel

E. coli

P. aeruginosa

B. cereus

S. aureus

Hinh 5. Khuén lac cta cac ching E. coli, P. aeruginosa, S. aureus va B. cereus nudi trong moi
truong chira cao nam men thir nghiém, cao nam men hang Himedia va Angel. P61 chimg dm 1a
moai truong nudi cay khong chira cao nam men

5. Két luan & goi y

Qua qua trinh khao sat cac diéu kién tach chiét nhu nhiét do, thoi gian va ti I¢ ba
men:nudc thi ti 16 bi men:nude 14 1:4 (khdi lwong/thé tich) dugce hip ¢ nhiét do 110°C trong 20
phut duoc coi la tdi wu dé tach chiét dich chiét nAm men tir bd men cta qué trinh 1én men ruou
cong nghiép.

Cao ndm men thir nghiém da ching minh hiéu ning trong nudi cdy cac ching vi khuin
Gram duong (S. aureus va B. cereus) va Gram am (E. coli va P. aeruginosa) so v&i cac san
phim cao ndm men thuong mai trong va ngoai nudc. Vi vdy, cao ndm men san xuat bang
phuong phép vt ly (su dung nhiét do két hop véi ap suét) tir bi men ctia qua trinh 1én men ruou
cong nghiép dugc coi la c¢6 tiém ning trong nudi cdy vi khuén.
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