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ABSTRACT

The study was conducted to isolate and screen yeast strains
having good fermentative activities for wine production from
guava (Psidium guajava L.). Yeasts were isolated from 22 samples
of ripe guava fruits (including 4 varieties: Cattley, Taiwan, Ruby
Supreme and Queen), which were collected from 6 provinces in
the Mekong Delta. The yeast isolates were examined for biological
characteristics, including colonial morphology and cell shape, after
48 h of culture, and investigated for fermentative characteristics
including production of H2S gas, temperature and ethanol tolerance,
ability to flocculate, production of extracellular enzymes, and
fermentation of carbohydrate sources. The results showed that 33
yeast strains were isolated based on colony and cell morphologies.
There were 9 isolates from the Taiwan variety, 13 isolates from the
Queen variety, 7 isolates from the Cattley variety, and 4 isolates
from Ruby supreme. Ten out of 33 isolates did not produce H,S
gas and had good flocculent ability in the fermentative solution
after 7 days. Among them, the five yeast isolates (named NHCB1,
NHCL4, NHCB4, DLCLI, and NHCB2) had good temperature
tolerance at 39°C - 43°C, and high ethanol tolerance at 6% - 8%
within 24 h. Three isolates (NHCL4, NHCB2, and NHCB4) with
good ability to ferment glucose and fructose were selected for
sequencing. The internal transcribed spacer sequences of all three
strains were identical to those of Hanseniaspora opuntiae (> 99%
identity). Briefly, this yeast strain can tolerate ethanol, ferment,
and produce an appealing smell, bringing the potential for the
production of wine or other fermented products.
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1. D4t Vin Dé

Rugu vang la mét loai thiic uéng c6 do con

TOM TAT

Nghién ctiu dugc tién hanh nhdm phan l4p va tuyén chon cac mau
ndm men c6 cac hoat tinh 1én men t6t d€ phuc vu cho nghién ctiu
rugu vang 6i (Psidium guajava L.). Ndm men dugc phan lap tu
22 mau 6i chin (gom 4 giéng: S¢, Pai Loan, Tran chau rudt do va
Ni hoang) dugc thu thap tai 6 tinh dong bang song Ctiu Long.
Céc mau ndm men phan 14p dugc khao sat dic diém sinh hoc bao
gom dic diém khuén lac va t€ bao sau 48 gid nuoéi cdy; va khao
sat ddc diém lén men gém: kha nang sinh khi H,S, kha nang két
ling, kha nang chiu nhiét va chiu ethanol, kha ning sinh enzyme
ngoai bao va kha nang 1én men cac nguén dudng khac nhau. Két
qua da phén lap dugc téng s6 33 mau ndim men dya theo nhiing
dac diém vé khudén lac va té bao. Trong d6, 9 mau ti gidng 6i Dai
Loan, 13 mau ti giong 6i N hoang, 7 mau tli giong i Sé va 4 mau
ti giong 61 Tran chau rudt do. Sau qua trinh khao sat cac dic diém
1én men da tuyén chon dugc 10/33 mau khong sinh khi H-S va
c6 kha ning két lang tot trong dich 1én men sau 7 ngay. Trong do,
nam mau ndm men ki hiéu NHCB1, NHCL4, NHCB4, DLCL1 va
NHCB2 c6 kha nang chiu nhiét t6t & 39°C - 43°C va chiju ethanol
v6i nong do cao 6% - 8% trong 24 git. Qua khao sat kha nang lén
men cac ngudn duong, ba mau NHCL4, NHCB2 va NHCB4 c6
kha nang lén men v6i dudng glucose va fructose dugc tuyén chon
dé giai trinh tu dinh danh. Két qua giai trinh tu cho thdy ca 3 mau
déu tuong dong cao (> 99%) véi Hanseniaspora opuntiae. Day la
loai ndm men c6 kha néng chiu ethanol, 1én men va tao mui huong
tot mang dén tiém nang cho viéc san xudt rugu vang hodc cac san
phdm 1én men khéc.

nguyén liéu cling véi cai tién ngudén men giong
nham néng cao chit lugng san phidm git vai tro
vO cung quan trong. Nguén ndm men dong vai

nhe, gid tri dinh dudng cao, huong vi thom ngon
déc trung va c6 1gi cho stic khoe khi dugc st dung
mot cach diéu do (German & ctv., 2000). Trong
qua trinh san xuét rugu vang, viéc d6i méi ngudn

tro then chot trong qua trinh san xudt rugu vang,
tao ra mot mdi trudng 1én men 6n dinh va hiéu
sudt cao. Moi chung ndm men s& hitu nhiing dic
tinh riéng biét, anh hudng dén huong vi, ciu tric
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va do cOn ctia rugu vang. Sti dung nguén ndm
men tu nhién dugc phan lap tii nguyén liéu chinh
clia qud trinh san xudt rugu vang la mot trong
nhiing phuong phap hiéu qua dam bao su dong
nhat trong qua trinh 1én men, giti nguyén dugc
ban chat ty nhién cia nguyén liéu va giap tao ra
san phdm c6 do con cao, chit lugng 6n dinh va
mui vi ddc trung (Pham & ctv., 2019). Chinh vi
vy, nhiing nghién ctu tuyén chon nguén nim
men ty nhién mang cac dac tinh 1én men vuot
troi hia hen trd thanh mot xu huéng phat trién
dugc quan tdm trong hién tai va tuong lai.

Viét Nam la mot nude c6 da dang vé cac loai
trai cdy, song nguyén liéu dung d€ san xuit rugu
vang hau nhu chi xoay quanh céac loai trai cay
nhu: nho, dau, so ri. Trong khi d6, 6i (Psidium
guajava L.) 1a mot trong nhiing loai trai cay nhiét
déi phd bién, dang dugc trong rong rai & nhiéu
nai, nhung qua cha yéu dung d€ dn tuci. Thanh
phén dinh dudng c6 trong qua 6i chin nhu mot
moi truong ly tudng cho quan thé ndm men ty
nhién phat trién vi pH thép, ham lugng duong
cao, giau cac loai acid hiiu co, protein, pectin, cac
loai vitamin va khoang chéit (Kamath & ctv., 2008;
Qin & ctv, 2017). Day la nhiing thanh phén dac
trung von c6 dé€ st dung cho san xudt rugu vang.
Nhiéu nghién ctiu da tép trung vao viéc phan lap,
tuyén chon va tng dung chung nidm men phu
hop cho tiing loai trai cay, nham tao ra nhiing
san phdm rugu vang dic trung nhu rugu vang
khom (Nguyen & ctv., 2013), rugu vang thanh
long (Ho, 2011), rugu vang dua hau (Ngo & ctv,,
2011). Tuy nhién, linh vuc san xudt rugu vang ti
6i con kha han ché vé mit nghién ctiu, diac biét
la viéc xac dinh chiing ndm men thich hgp cho
qua trinh 1én men. Vi véy, c6 thé thiy rang qua 6i
viia la mot ngudn nguyén liéu 1én men rugu vang
trién vong, vita la mot nguén cung cip men giéng
tiém ndng cho san xuét. Trén hét, lén men rugu
vang tii qua 6i con la mot phuong phap giup tin
dung hiéu qua ngudn nguyén liéu doi dao san cé.
Tu do, gop phan giai quyét cac van dé kho khan
vé thi truong tiéu thy, han ché trong bao quan va

ché bién qua 6i sau thu hoach ciing nhu da dang
héa céc san phdm thuong mai ti qua &i trén thi
trudng nham ning cao gia tri kinh té€ cho ndéng
san Viét. Tat ca nhiing van dé cdp thiét trén, dé tai
dugc thuc hién nham tuyén chon cac mau ndm
men c¢6 hoat tinh 1én men t6t dugc phan lap tu
qua 6i huéng dén ting dung trong lén men rugu
vang 0Oi.

2. Vit Liéu va Phuong Phap Nghién Ciu
2.1. Thu mau 8i chin va phan lip ndim men

Mau qua &i chin dugc thu hai truc tiép, ngau
nhién tai viudn & cac dia phuong thuc 6 tinh,
bao gom: Bén Tre, Dong Thap, Long An, Tra
Vinh, Tién Giang va Can Tho. Cac giong 6i thu
thap bao gom: Sé, Tran chau rudt do, Pai Loan
va N hoang. Qua 6i dugc lua chon phai chin,
c6 mau vang xanh, tron béng, mui thom dac
trung, d0 mém tuong duong nhau va dugc hai
ngau nhién trén cac ciy khic nhau trong mot
vuon. Mau sau khi thu thap dugc cho vao tui zip
vo trung, dan nhan ki hiéu va bao quan lanh (<
10°C), van chuyén vé phong thi nghiém va phan
tich trong vong 24 gia.

Cho 10 g mau 6i dugc cit nho thanh tiing lat
c6 ca phan vo va thit qua vao 90 mL moi trudng
YPD (yeast extract, peptone, dextrose) long bd
sung Chloramphenicol (100 mg/L) da dugc kht
trung (121°C trong 15 phut). Pha loang 1 mL
dich 6i da tang sinh v6i 9 mL dung dich dém
PBS thanh day n6ng d¢ 10! dén 10~. Cay trai 100
uL dich pha lodng trén moéi truong YPD agar c6
b6 sung Chloramphenicol (100 mg/L) (Pereira
& ctv., 2014). Sau 48 gi6 0 & nhiét do phong,
cac khudn lac dic trung clia ndm men c6 hinh
thai khac nhau dugc chon loc va lam thuan dén
khi thu dugc khudn lac ndm men thudn nhét.
Nhuém va quan sat dic diém hinh thai, hinh
dang té bao cdc mau ndm men dudi kinh hién
vi ¢ véat kinh 100X. Cdc mau ndm men phan lap
dugc bao quan trong glycerol 20% va tri & -20°C
cho céc thi nghiém tiép theo.
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2.2. Khao sat hoat tinh 1én men ctia cic mau
nidm men phéan lap

2.2.1. Khao sat kha nang sinh khi hydrogen
sulfide (H,S)

Khuén lac don ctia cic mau ndm men phéan
lap dugc nudi cdy trén moi trudng Luria Agar
(LA) 6 30°C trong khoang 7 ngay. Xac dinh kha
nang sinh H,S bing cach quan sat mau sac khuén
lac bé mdt mai truong LA (Ono & ctv., 1991;
Guimaraes & ctv., 2006). Loai bd cdc mau ndm
men sinh H,S.

2.2.2. Khao sat kha nang két ling

Cac mau ndm men tuyén chon dugc tang sinh
trong 5 mL mdi trudng YPD long ¢ 30°C, lac 120
vong/phut trong 24 gic. Hut 500 pL dich ting sinh
va dua vao 6ng nghiém chtia 10 mL madi truong
Sabouraud long (18° Brix), G tinh ¢ nhiét d¢ 30°C
trong 7 ngay. Do chiéu cao cua doan dich trong
sau thoi gian U rdi so sanh véi tong chiéu cao
ctia khéi mdi truong 1én men trong 6ng nghiém.
Néu ti 1¢ gitia chiéu cao cua doan dich trong so
v6i chiéu cao ctia khoi moi truong 1én men duéi
25% (khong c6 kha nang két ling), 25% - 50%
(kétlang yéu), 50% - 75% (két lang trung binh) va
trén 75% (két lang tot) (Guimaraes & ctv., 2006;
Nguyen & ctv., 2012).

2.2.3. Khao sat kha nang chiu nhiét

Hut 500 pL dich ting sinh cdc mau ndm men
tuyén chon va cdy vao 6ng nghiém chita 10 mL
modi truong YPD long va u véi day nhiét do lan
lugt tit 30°C, 35°C, 37°C, 39°C, 41°C, 43°C va
45°C trong 24 gio. Xac dinh sy ting trudng cla
nidm men bang cich do mat d6 quang (OD) cta
dich tang sinh & budc séng 600 nm tai hai thoi
diém trudc khao sat (0 gi®) va sau khao sat (24
gid). Song song do, cdy ria cac chung nim men
phan lap 1én mdi truong YPD agar va G & cac
nhiét do khac nhau trong 24 gio. Quan sat su tao
thanh khuén lac ctia cac ching ndim men khéc
nhau trén dia thach d€ tuyén chon cic ching

ndm men c6 kha nang phat trién manh trén moi
trudng & nhiét do cao (Doan, 2020).

2.2.4. Khao sat kha nang chiu ethanol

Huat 500 pL dich tang sinh cac mau nim men
vao tling ong nghiém chia 10 mL madi truong
YPD long c6 b6 sung ethanol tinh khiét thanh
cac néong do 0, 4, 6, 8 va 10% (v/v). U & nhiét
do 30°C, lac 120 vong/phut trong 24 gid. Su ting
trudng ctia ndm men dugc xac dinh bang cach
do mét do quang (OD) ctia dich ting sinh & buéc
song 600 nm tai hai thoi diém trudc khao sat (0
gio) va sau khao sat (24 gio) (Lee & ctv., 2011;
Doan, 2020).

2.2.5. Khao sat kha nang lén men cac loai
duong khac nhau

Cac mau ndm men tuyén chon dugc tang sinh
trong méi trudng YPD, t6c¢ d6 lac 200 vong/phut
& 30°C trong 24 gio dén khi mat s6 t€ bao ndm
men dat 10° té bao/mL. Cho 9 mL cac dung dich
duong la glucose, saccharose, fructose, maltose
(2% w/v) vao tling 6ng nghiém c6 6ng Durham
(da hap kht trung ¢ 121°C trong 15 phut), tiép
tuc cho vao 1 mL dich ting sinh ndm men, lic
déu va i 6 30°C trong 24 gi6é. Panh gia kha ning
l1én men bang cach do cot khi CO, trong 6ng
Durham, bt dau sau 2 gid cho dén khi CO, day
ong Durham (chiéu cao t6i da la 25 mm), mdi
thoi diém do cach nhau 2 gi¢ (Yabaya & ctv,,
2016; Pham & ctv., 2019; Nguyen & ctv., 2021).

2.2.6. Kha nang sinh enzyme ngoai bao
a. Khao sat kha nang sinh pectinase

Ndm men dugc nudi cly trén moi trudng
khoang: MnSO, (0,05 g/L), KH,PO, (0,2 g/L),
(NH,4).SO4 (1,0 g/L), CaCl, (0,05 g/L), MgSO.
(0,8 g/L), yeast extract (1,0 g/L), citric pectin
(2,0 g/L) va agar (15 g/L). Kha ndng sinh enzyme
Pectinase dugc thé hién bing vong phan giai
xung quanh cac khudn lac sau khi dugc nhuom
bang dung dich (Haile & Kang, 2019).
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b. Khao sat kha nang sinh protease

Kha nang sinh protease ngoai bao dugc xac
dinh bang cach cdy cac khudn lac ndm men lén
dia YPD chtia 2% casein. Cac dia dugc U trong 5
ngay & 30°C. Ndm men thé hién hoat tinh dugc
xac dinh bdng mot vung trong sudt xung quanh
khudn lac do hoat déng ctia Protaese (Strauss &
ctv,, 2001).

¢. Khao sat hoat tinh cellulase

Kha ndng sinh enzyme cellulase dugc xac
dinh bdng cdy ndm men lén cac dia YPD chtia
0,4% carboxymethylcellulose (CMC, Sigma). Cac
dia dugc U trong 5 ngay & 30°C. Cac khuén lac
dugc rua sach khoi dia bang nudc cét trude khi
nhuom dia bang dung dich Congo Red va khu
mau bang NaCl 1M (Strauss & ctv., 2001).

d. Khao sat hoat tinh amylase

Kha nang sinh enzyme amylase dugc xac dinh
bang cdy ndm men lén cac dia YPD véi 2% tinh
bot. Ndm men dugc cdy diém vao bé mit cta
thach bang que cdy v trung va cac dia dugc 1 &
25°C trong 2 - 3 ngay. Tiép theo 0, cac dia dugc
nhudm véi dung dich lugol. Cac viung trong suo6t
dugc hinh thanh xung quanh cac khuén lac ndm
men thuay phéan tinh bot trong khi phan con lai
ctia dia c6 mau xanh ddm do i6t tao phiic mau
véi tinh bot (Charoenchai & ctv.,, 1997).

2.3. Pinh danh cic mau nim men dugc tuyén chon

Cic miu nim men cé hoat tinh 1én
men tét tuyén chon dugc dinh danh bang
phuong phap giai trinh ty vung Internal
Transcribed Spacer (ITS) véi cap modi ITS1
(5-TCCGTAGGTGAACCTGCGG-3’) va ITS4
(5-TCCTCCGCTTATTGATA TGC-3’) (Martin
& Rygiewicz, 2005) va sau d6 st dung chuong
trinh Nucleotide BLAST dé€ so sanh muc do
tuong dong cta trinh ty cic mau ndm men trén
ngan hang gen NCBI.

2.4. Phuong phap xt ly s liéu

Céc khdo sat thyc hién trong qua trinh nghién
ciu stii dung chung ndm men Saccharomyces
cerevisiae phan lap tli nguén nudc trai cay lén
men lam mau d6i chiing (PC). Méi thi nghiém
déu dugc bo tri véi 3 lan 1dp lai va két qua cta
thi nghiém dugc trinh bay duéi dang trung binh
cua 3 lan ldp lai + SD. Két qua thi nghiém dugc
théng ké bang phan mém Microsoft Office Excel
2010 va xt ly bang phan mém Minitab 16 véi su
khéc biét ctia cac gia tri trung binh dugc so sainh
béng cach phan tich ANOVA don yéu t6 véi do
tin cdy trén 99%.

3. Két Qua va Thao Luin

3.1. Thu mau va phén lap ndm men ti qua Si
chin & khu vuc dong bang song Ctiu Long

T 22 mau qua 6i chin thuc 4 giong 6i khac
nhau thu thép tai 6 tinh khu vuc dong biang song
Ctiu Long (Bén Tre, Can Tho, Dong Thap, Long
An, Tién Giang va Tra Vinh) da phan lap dugc 33
khudn lac mang nhiing dic diém déc trung cta
ndm men dugc thong ké tai Bang 1. Trong do,
trén giong 6i N hoang phén lap dugc s6 lugng
ndm men nhiéu nhét 13 13 mau va thip nhat la
giong 6i Tran chau rudt do véi 4 mau.
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Bang 1. Cac mau ndm men phan 1ap tii bon giong 6i khac nhau

Giong 6i Ky hiéu mau Nguon phan lap })S}?é;ni;)
DLCL1, DLCL2 Chg Lach, Bén Tre 2
Pai Loan DLCT1, DLCT2, DLCT3 Chéu Thanh, Dong Thap 3
DLTTI1, DLTT2, DLTT3, DLTT4 Thu Thtia, Long An 4
NHCBI, NHCB2, NHCB3, NHCB4, NHCB5 Chog Lach, Bén Tre 5
Nt hoang NHCLI1, NHCL2, NHCL3, NHCL4, NHCL5  Chéu Thanh, Dong Thap 5
NHCT1, NHCT2, NHCT3 Thu Thtia, Long An 3
Sa SCG1, SCG2, SCG3, SCG4 Can Giugc, Long An 4
STC1, STC2, STC3 Tiéu Can, Tra Vinh 3
Tf;; tcggu TCTLI1, TCTL2, TCTL3, TCTL4 Théi Lai, Can Tho 4
Tong 33

Trung binh méi mau &i chin chi phan lap
dugc ti 1 dén 2 khuin lac nAim men ¢ dic diém
ki€u hinh khac nhau. Abranches & ctv. (2000)
da phan 1ap 257 khuén lac ndm men thudc 133
loai khac nhau tii 50 mau &i chin rung tai Brazil
va vung rting ven Dai Tay Duong. Nhiéu nghién
ctiu cling da phan lap dugc cac ching ndm men
khac nhau tii nhiing loai trai cay nhiét déi khac.
Pham & ctv. (2019) da phéan 1ap 29 chiing ndm
men tii 12 mau thanh long rudt do.

Bé midt vo cac loai trai cay chin la moi
truong ly tuéng d€ ndm men sinh trudng. Theo
Vadkertiova & ctv. (2012), mat d6 ndm men trén
qua chin cao hon 2,5 14n so véi hoa hay cac b
phan khac cua cay. Viét Nam c6 nhiéu loai trai
cay nhiét d6i, can nhiét hay 6n déi c6 1gi thé l6n
trong viéc phan lap va nghién ctiu vé€ ndm men.
Tu d6, cac dic tinh vuot troi ctia ndm men sé
dugc kham pha va khai thac hiéu qué cho qua
trinh 1én men c6ng nghiép thuc phim, san xuat
cac ché phdm y sinh va mot s6 linh vuc khac.

3.2. Pac diém sinh hoc ctia nAm men phén lap

Ba muoi ba mau ndim men phan lap dugc ciy
ria trén moi trudng YPD agar, 01 & nhiét do phong

sau 48 gi6 dé mo ta cac dac diém vé khuén lac va
té€ bao. Két qua cho thdy, dic diém chung ctia da
s6 cdc mau ndm men phan lap déu c6 khudn lac
v6i mau trang duc hodc trang trong, hinh dang
khudn lac tron, bé mdt kho sdn hodc tron lang,
ria khuén lac nguyén hodc ring cua va phat trién
nho cao 1én trén bé mat moi truong. Kich thude
cua cac khudn lac ndm men phén lap dao dong
khoang tti 1,2 mm dén 3,8 mm. T€ bao cua cac
mau ndm men phén 1ap c6 ba loai hinh dang
chinh géom hinh ovan, hinh elip va hinh cau.
Déi v6i cac té€ bao ovan c6 kha ning ndm men
thuoc cac chi nhu Saccharomyces, Hansenula,
Rhodotorula, Candida hay Brettanomyces. Nam
men Pichia, Hanseniaspora hay Saccharomyces
thuong nhan dién véi t€ bao hinh elip. Trong
truong hop cac té bao hinh cau c6 kha ning
ndm men thudc chi Hansenula, Torulopsis hay
Saccharomyces (Luong, 2009). Viéc dinh danh so
bd ndm men dua vao dic diém sinh hoc t€ bao
nhu trén chi mang tinh chét dinh tinh, can thuc
hién két hgp dong thoi moé ta hinh thai khuén
lac, khao sat sinh héa cung véi giai trinh tu dé€ ghi
nhan két qua chinh xac hon.

Tap chi Nong nghiép va Phdt trién 23(5)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

S1

3.3. Khao sat hoat tinh 1én men ctia cic mau
nim men phén lap

3.3.1. Kha néang sinh khi hydrogen sulfide (H,S)

Kha ndng sinh khi hydrogen sulfide (H.S) ctia
33 mau ndm men phén lap dugc khdo sat trén
moi trudng LA. Két qua dugc ghi nhén bang
cach quan sat mau sic cua khuédn lac nim men
phaét trién trén bé mat méi trudng thach: khuin
lac sinh khi H,S ¢4 mau nau nhat dén dam,
khudn lac khong sinh khi H,S thi khong d6i mau

(Hinh 1). Két qua khao sat c6 10 mau ndim men
(DLCL1, DLCL2, DLCT1, NHCBI1, NHCB?2,
NHCB4, NHCL4, NHCT2, TCTL2 va TCTL4)
khoéng sinh khi H,S v6i khudn lac mau trang va
khong 6 su thay d6i vé mau sac trong sudt thoi
gian nuodi cdy, cic mau nay dugc chon dé€ thuc
hién cac thi nghiém tiép theo. Ti1é ndm men sinh
H,S trong khao sat khoang 69,70% (23/33) thap
so v6i nghién ctu tai Ethiopia theo Tsegaye & ctv.
(2018) c6 tilé 80% (8/10).

Hinh 1. Khudn lac ndm men phat trién trén moi trudng Luria Agar sau 7 ngay.
A: Khuén lac duong tinh véi H,S; B: Khuén lac am tinh véi H,S.

3.3.2. Kha nang két ling

Text BoxVéi 10 mau ndm men khong sinh
khi H2S dugc tuyén chon khdo sit vé€ kha ning
két lang. Két qua ghi nhén tai Hinh 2 va Bang 2
cho thdy, sau 7 ngay 1én men thi 9 mau (DLCLI,
DLCL2, DLCTI1, NHCB1, NHCB2, NHCB4,
NHCL4, NHCT?2 va TCTL2) tao ra dich 1én men
trong va muc do van duc rét thap véi chiéu cao
doan dich trong dao dong tii 6,07 cm dén 7,17
cm (chiém ti1é 76% - 90% so véi chiéu cao khoi
moi truong 1én men la 8 cm). Trong d6, mau cé
kha ning két ling t6t nhdt véi chiéu cao doan
dich trong dat 7,17 cm (chiém ti 1¢ 90%). Ngugc
lai, mau TCTL4 lai cho ra dich 1én men vin duc
v6i chiéu cao doan dich trong rat thap 1a 0,66 cm
(chiém ti Ié 8% so véi chiéu cao doan dich 1én

men). Thong qua két qua ctia thi nghiém trén,
s6 lugng ndm men tuyén chon c6 kha nang két
lang tot dat ti 1¢ tuong doi cao la 90% (9/10 mau
khao sat). Theo bao cdo cua Guimaraes & ctv.
(2006), trén 15 mau ndm men Saccharomyces
phén 1ap tli cdc nha may rugu ti 1é ndm men két
ling dat 6,67%. Trong khi do, két qua khao sat
ctia Nguyen & ctv. (2012) trén 30 mau nim men
tt banh men rugu thi ti 1¢ nay dat gia tri tuyét doi
14 100% (30/30). Cadc mau men két lang t6t khong
chi gidm lugng cdn trong san phdm cudi cing ma
con cai thién tinh 6n dinh va dong nhét ctia rugu
vang. Chin mau ndm men trén cin dugc tiép tuc
thuc hién cac khao sat sinh hda ciing nhu khao
sat vé dac diém 1én men d€ c6 thé st dung lam
nguon giong cho cic qua trinh 1én men bia va
rugu vang mot cach hiéu qua nhat.
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Hinh 2. Mo6i trudng Sabouraud trude (A) va sau 1én men (B). a: Chiéu cao khoi
modi trudng 1én men (8 cm); b: Chiéu cao doan dich trong.

Bang 2. Kha nang két lang ctia cac mau ndm men tuyén chon

Mﬁ;am d?ﬁolig DLCLI DLCL2 DLCTI NHCB1NHCB2 NHCB4 NHCL4 NHCT2 TCTL2 TCTL4

Ti 1¢ gitia
chiéu cao
doan dich
ongva 9 g7 83 83 76 8 8§ 84 90 86 8
chiéu cao
khéi moi
truong lén
men (%)
Kha nang
két ling

Khéng Tét  Tét  Tet  Tot  Tét  Tot  Tot  Tét  Tét Khong

3.3.3. Kha nang chiu nhiét
2 s
1.8

16

ODé00
=

0.6

0.4

0.2

nC DLCL1 DLCL2 DLCT1 NHCB1 NHCB2 NHCB4 NHCL4 NHCT2 TCTL2
Mau nim men

B (0 git) = 30°C = 35C 37C = 30eC = 4leC = 43C = 45C

Hinh 3. Kha ning chiu nhiét ctia cic mau ndm men tuyén chon.
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Bang 3. Kha nang phat trién cta khuén lac ndm men & cac nhiét d6 khac nhau

Nhiét do

MaAau nim men

30°C 35°C

37°C

39°C 41°C 43°C 45°C

Déi chiing
DLCL1
DLCL2
DLCT1
NHCBI1
NHCB2
NHCB4
NHCL4
NHCT2
TCTL2

+
“+

+ 4+ + + + o+ o+ o+ o+
+ 4+ + + + o+ o+ o+ o+

+

+ 4+ + + + + o+ o+ o+

Téng cdng 10

—
o

o+ + + 4+ + + + + o+

+: Phdt trién; -: Khong phdt trién.

Hinh 4. Sy phét trién ctia cic mau ndm men & cac nhiét d khac nhau.

Két qua ¢ Hinh 3, Hinh 4 va Bang 3 cho thdy,
cac mau ndm men tuyén chon déu c6 khudn lac
phat trién t6t & day nhiét do tii 30°C - 39°C. Tuy
nhién, ¢ nhiét d6 41°C - 45°C cac khuin lac ndim
men c6 xu huéng phat trién yéu dan di. O nhiét
do 41°C va 43°C ¢6 5 mau (DLCL1, NHCB2,
NHCB4, NHCL4 va NHCBI1) phét trién trén moi
truong nhung s6 lugng khudn lac quan sat dugc
1a rét thap. G nhiét do 45°C, ca 9 mau déu khong
thé phat trién sau 24 gid nudi céy.

Trong qua trinh 1én men cac loai rugu vang,
mot trong nhiing yéu t6 quan trong nhét chinh la
nguon ndm men. DGi v6i ndm men, nhiét do co
anh hudng quan trong dén qua trinh chuyén hoa
dudng thanh ethanol (Doan & ctv., 2018). Lén
men ethanol & nhiét d¢ cao la chia khoa yéu cau
san xudt ethanol hiéu qua & vung nhiét déi co
nhiét d¢ trung binh ban ngay thuong cao quanh
nam. Uu diém cta qud trinh 1én men nhanh
6 nhiét do cao khong chi 1a giam nguy co tap
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nhiém ma con gidm chi phi lam mét (Limtong
& ctv., 2007). Vi vay, viéc lya chon ndm men
chiu nhiét mang lai nhiéu lgi ich ding ké nhu
tan dung dugc nhiét do cao d€ 1én men va giam
chi phi dau tu cho thiét bi lam mat, tii d6 tao ra
nhiéu lgi ich kinh t€ trong san xuét (Yuangsaard
& ctv.,, 2013).

Thong qua két qua ghi nhan tu khao sat kha
ning chiu nhiét cia cic mau ndm men tuyén
chon trén ca hai méi truong YPD agar va YPD
long déu tuong dong véi nhau. Qua khao sat
thdy ndm mau ndm men gém DLCLI, NHCB2,
NHCB4, NHCL4 va NHCBI1 c6 kha nang chiu
nhiét t6t nhat lén dén 43°C. Dong thai, tuyén

S

1,8
1,6
1,4

1,2
g1
=
Qo8
0,6
0,4
0,2
0

DGichirng DLCL1 DLCL2 DLCT1

chon toan bo 9 mau ndm men c6 kha ning chiu
nhiét tit 37°C trG 1én d€ thuc hién cdc khao sat
tiép theo.

3.3.4. Kha nang chiu ethanol

Kha néng chiu ethanol clia cdic mau ndm men
tuyén chon dugc khao sat trong moi trudng YPD
10ng c6 b sung ethanol tinh khiét v6i cac ndng
d6 ethanol l1an lugt 1a 0%, 4%, 6%, 8% va 10% &
nhiét do 30°C trong 24 gio. Toc do sinh trudng
ctia ndm men dugc ghi nhan béng cach do mét
dod quang ctia dich tang sinh & budc séng 600 nm
(Hinh 5).

NHCB1 NHCB2 NHCB4 NHCL4 NHCT2 TCTL2

Mau nam men

o m0%

4%

6% m8% m10%

Hinh 5. Kha nang chiu ethanol ctia cic mau ndm men tuyén chon.

Kha ning chiu ethanol ctia cic mau nim
men dugc xem 1a mot trong nhiing yéu t6 quan
trong anh hudng dén kha nang phét trién va
sinh ethanol. Mac du ethanol la sin phdm chinh
cta qud trinh 1én men rugu tii dudng, nhung
6 mot nong do nhat dinh thi ethanol sé tic ché
qua trinh 1én men. Trong qua trinh 1én men, mat
s0 té bao thay d6i dang ké la do ndm men nhay
cam v6i ethanol, mot s6 mau khong thé séng
sot trong diéu kién ethanol cao (Doan & ctv,,

2018). Trong 9 mau ndm men dugc tuyén chon
déu tang trudng tot trong moi trudng cé nong
do ethanol 0% - 4% sau 24 giG nuoi cdy, trong do
¢4 5 mau ndim men (NHCB1, NHCL4, NHCB4,
DLCL1 va NHCB2) c6 kha nang phat trién trong
moi trudng c6 nong do ethanol 6% - 8%. O nong
do ethanol cao nhat trong khao sat la 10% thi
héau hét cac mau ndm men déu giam toc do tang
trudng va sinh trudng yéu.
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Ss

3.3.5. Kha nang 1én men cacloai duong khac nhau

buong la nguon dinh duéng quan trong, anh
hudng truc tiép dén hoat dong va qua trinh 1én
men ctia ndm men. Kha ndng lén men cac loai
duodng la mot trong nhiing chi tiéu quan trong
dugc stt dung d€ phan loai ndm men. Cac mau
ndm men tuyén chon dugc khio sat kha ning
lén men cac loai dudng gom glucose, fructose,
saccharose, maltose, lactose va mannitol & nong
do 2% (w/v) trong mdi truong carbohydrate
broth. Két qua chua ghi nhan su 1én men cta
cac mau ndm men khao st d6i v6i mannitol,

GLUCOSE

FRUCTOSE

maltose va lactose sau 24 gio. Doi véi duong
glucose, fructose va saccharose, su 1én men dugc
ghi nhén sau 6 gi¢ (Hinh 6). Cdc mau ndim men
NHCL4, NHCB4 va NHCB2 c6 kha ning lén
men nhanh va manh hon céc 2 mau con lai. D6i
v6i dudng glucose, sau 12 gio 1én men chiéu cao
coOt khi CO, déu dat duogc chiéu cao d6i da (25
mm). Tuy nhién, mau NHCBI, DLCLI c6 kha
nang l1én men dudng saccharose nhung lén men
duong glucose va fructose thap hon so v6i 3 mau
con lai.

SACCHAROSE

Hinh 6. Kha nang lén men dudng clia cdc mau ndm men tuyén chon.

Theo Doan & ctv. (2018), cic mau nim men
Saccharomyces spp. phéan lap tu trdi giac & Kién
Giang c6 thai gian 1én men nhanh nhat vé6i chiéu
cao cot khi CO:z dat 25 mm chi sau 6 gio lén men
va c¢6 kha ndng lén men rugu vang toét & 37°C.
Nhu véy, két qua khao sat da tuyén chon dugc
3 mau ndm men NHCL4, NHCB4, NHCB2 cho
két qua 1én men t6t v6i nguon duong glucose va
fructose. Cac nguon dudng con lai cho két qua
khong Ién men d6i véi tat ca cic mau ndm men.
Dbiéu nay bsi vindm men dé dang st dung cac loai
dudng monosaccharide nhu glucose, fructose.
Muén st dung dugc dudng disachcharide nhu
saccharose, maltose, lactose hay oligosaccharide
nhu manitol thi ndm men phai stt dung enzyme
invertase d€ thuy phan thanh monosaccharide,
sau d6 mdi van chuyén dugc vao té bao (Doan
& ctv., 2018).

3.3.6. Kha nang sinh cac enzyme ngoai bao

Cac mau ndm men c6 hoat tinh enzyme c6
thé€ la mot tac nhan quan trong d€ cai thién qua
trinh ché bién d6 udng va tiém nidng nguodn
san xudt enzyme thuong mai. Tuy nhién, két
qua khao sat kha nang sinh pectinase, protease,
cellulase va amylase cia 3 mau ndm men tuyén
chon (NHCL4, NHCB4, NHCB2) déu cho két
qua am tinh.

Nhiing nghién ctu truéc dé chi cho thay
6 rat it ching ndm men c6 kha nang sinh cac
enzyme ngoai bao. Theo nghién ctiu cua Strauss
& ctv. (2001) da phan lap dugc 245 chung
ndm men nhung chi ¢6 9 chung sinh enzyme
pectinase, 11 chiing sinh enzyme cellulase, 8
chting sinh enzyme protease. Silva & ctv. (2022)

Tap chi Nong nghiép va Phdt trién 23(5)

www.jad.hcmuaf.edu.vn



56

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

da bao cdo rang trong tong s6 144 chung phan
lap dugc sang loc, 109 chung ndim men (76%)
tao ra it nhit mot trong s6 cac hydrolase dugc
thtt nghiém, v6i hau hét cac hoat tinh déi véi
protease 59 mau (41%), cellulase 58 mau (40%),
amylase 23 mau (16%) va pectinase 20 mau
(14%) va Yang & ctv (2013) ciing da phan lap
dugc 257 chiing ndm men nhiing ciing chi c¢6 14
chiing sinh enzyme protease.

M 1 I

1000 —»
750 —»

2 2

3.4. Pinh danh cac mau nim men tuyén chon

Ba mau nim men tuyén chon (NHCL4,
NHCB4, NHCB2) dugc ly trich DNA t6ng s6 va
khuéch dai vung ITS bang PCR. Két qua dién di
san phdm PCR (750 - 1000 bp) v6i cdp moi ITS1
va ITS4 ctia 3 mau ndm men tuyén chon cho thay
cac san phdm khuéch dai r6 rang va khong c6 san
phdm phu (Hinh 7). Sau khi giai trinh tu viing
ITS cta 3 mau ndm men dugc so sanh trén ngan
hang gene, cac mtic d) tuong dong dugc thé hién
6 Bang 4 va cay phat sinh loai & Hinh 8.

3 3

Hinh 7. Két qua khuéch dai viing internal transcribed spacer ctia 3 mau ndm men tuyén chon. M:
thang DNA chuén 1000 bp; 1,1: NHCL4; 2,2’: NHCB2; 3,3”: NHCB4.

Bang 4. Két qua so sanh trinh ty viing internal transcribed spacer clia 3 mau nim men trén ngan

hang gen
£« 1A b bao bo
Miu ndm Mo Sehieutuy  hi” tuong
P (%)  dong (%)
NHCL4  Hanseniaspora opuntiae strain F173 18S KY497945.1 99 99,69
NHCB2  Hanseniaspora opuntiae strain EB2016-98 ~ MN378465.1 100 99,70
NHCB4  Hanseniaspora opuntiae strain EB2016-98  MN378465.1 100 99,85
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Hanseniaspora opuntiae strain 1ST408

Hanseniaspora sp CBS 8772

Hanseniaspora opuntiae strain EB2016-98 internal transcribed spacer
Hanseniaspora opuntiae strain F173 183 ribosomal RNA gene
NHCL4

9
NHCB2

NHCB4

Hanseniaspora uvarum strain AD-49

C Hanseniaspora vineae strain BZL-111
& Pichia kudriavzevi strain NT-108

Saccharomyces cerevisiae strain cs58
|
{

+
20 150 100 050

0o

Hinh 8. Cay phat sinh loai ctia cic mau ndm men tuyén chon va cac chung non-Saccharomyces dai
dién dya trén phén tich trinh ty ctia viing internal transcribed spacer bang phuong phap UPGMA
(Unweighted Pair Group Method using arithmetic Averages) Tree. Cac gid tri Bootstrap dugc
udc tinh dya trén 1000 lan 13p lai va dugc hién thi trén cac nhanh (> 50%). Loai ngoai nhém la
Saccharomyces cerevisiae.

Két qua dinh danh da xdc dinh mau ndm men
NHCL4, NHCB2, NHCB4 ¢6 d¢ tuong dong
cao (trén 99%) véi loai Hanseniaspora opuntiae.
Céc mau ndm men phéan lap c6 su phan tich
rd rang voi cac gia tri bootstrap dang tin cay
(84 - 99%). D€ c6 thém thong tin lién quan dén
viéc xac dinh cac chtng, ving ITS dugc bao ton
ctia tdp hgp cac chung dugc chon ngau nhién
dai dién cho nhém non-Saccharomyces trong
hé vi sinh vat ctia cac ving rugu vang (Seixas
& ctv,, 2019; Zhao & ctv., 2021). Thanh ty 1¢ 1a
khoang cach di truyén thé hién muc d¢ tuong
dong cta cdc mau ndm men phén 1ap so véi cac
chting tham chiéu trén ngan hang NCBI (Hinh
5). Hanseniaspora spp. thuong dugc tim thay
nhiéu & vo qua chin, dong vai tro quan trong
trong giai doan d4u ctia qua trinh 1én men
ethanol (Martin & ctv., 2018) va san sinh ra cac
enzyme va hgp chat tao mui thom tao nén su da
dang vé mau sic va huong vi cta rugu. Sy hién
dién ctia H. opuntiae giup tao ra rugu vang co
ham lugng monoterpene cao hon, bao gom ca
limonene, tao gia tri cdm quan cho rugu vang
cling nhu cac loai d6 uéng lén men khac. Ngoai

ra, cac loai thudc chi Hanseniaspora da dugc
chiing minh c6 thé két hop v6i S. cerevisiae tang
kha nang trong viéc dinh hinh mui thom cta
rugu vang (Moreira & ctv., 2008; Lleixa & ctv,,
2016; Bourbon & ctv., 2021).

4. Két Luan

Tu 22 mau qua &i chin thudc 4 giéng 6i thu
thap tai 6 tinh khu vuc déng bang séng Cuu
Long da phan lap dugc 33 khuén lac mang
nhiing ddc diém dic trung ctia ndm men. Qua
két qua khao sat ddc diém 1én men da chon dugc
3 mau (NHCL4, NHCB2 va NHCB4) c6 kha
néang két lang (84 - 87%), chiu nhiét (30 - 43°C),
chiu ethanol (6% - 8%) va c6 kha nang lén men
duong glucose va fructose. Két qua dinh danh
cho thdy ca 3 mau ndm men tuyén chon déu
tuong dong cao (> 99%) véi Hanseniaspora
opuntiae. Day la loai ndm men c6 kha nang chiu
ethanol, 1én men ethanol va tao mui huong t6t
mang dén tiém nang cho viéc san xudt rugu
vang hodc cac san phdm 1én men khdac tu trai
cay dia phuong, gop phan tao nguédn giéong mai
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va da dang hoa nong san Viét.
L&i Cam Poan

Céc tac gia cam doan khong c6 bat ky mau
thuan nao gitia cac tac gia

L6i Cam On

Cong trinh nay la két qua nghién ctiu cua dé
tai khoa hoc va cong nghé ciap co s6 ma s6 CS-
SV23-KHSH-04 dugc cdp kinh phi bdi Truong
DPai hoc Nong Lam TP. H6 Chi Minh.
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