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TOM TAT

Nghién cizu duroc thuec hién nham myc tiéu tuyén chon dong ndm men c6 khd ndng chiu nhiét
va chju con cao, cho hogt liec 18n men cao tir dich qud thanh long rugr dé. Trai thanh long
dwroc thu hoach tai huyén Cho Ggo, tinh Tién Giang. Két qua nghién cizu cho thdy 13dong
nam men duwoc khao sat déu phat trién tot & nhiér @ nudi cay 1a 44°C va chju diroc nong dé
ethanol 12%, ¢ nong d¢ ethanol cao nhdt 1a 16% van con 6 dong nam men phat trién tot.
Céc dong ndm men khdo sdt déu 1én men diwegc dich qud thanh long, trong dé c6 6 dong nam
men 1én men nhanh véi chiéu cao cét khi CO; dat téi da sau 66 gic 1én men. Trong do dong
D9 Ién men nhanh nhdt véi chiéu cao cét khi téi da (45 mm) chi sau 54 gio. Qua trinh Ién
men rirou thanh long bsi dong nam men D9 két thic sau 10 ngay véi cac thdng sé ham lirong
chdt khé hoa tan va ham lwong dwong sot thap nhdt lan leot 13 7,67 °Bx va 2,15 g/l, pH san
pham thap nhdt (4,08) va dg con dat cao nhat (18,33%,). Nhuw vdy, dong nam men D9 ¢6 kha
nang chiu nhiét va chiu ethanol cao, hogt lc 18n men nhanh va manh, rat thich hop dé iing
dung cho qua trinh lén men ruou vang thanh long.

Tir khoa: Dong nam men, kha nang chiu con, kha ndang chiu nhiét, riou vang, thanh long
ruot do (Hylocereus polyrhizus)

Trich dan: V& Thi Kién Hao, Nguyén Huong Giang, Nguyén Vian B4, Nguyén Thi Thu Thao,
Phan Hitu Tang, Phan Chi Thao va Pham Thanh Sang, 2025. Tuyén chon dong
nam men phan lap tir dich qua thanh long rudt do (Hylocereus polyrhizus) trong
tai huyén Cho Gao, tinh Tién Giang. Tap chi Nghién ciu khoa hoc va Phat trién
kinh té Truong Pai hoc Tay 6. 22: 121-135.
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121



Tap chi Nghién ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay Do

S$ 22 - 2025

1. GIOI THIEU

Cong nghiép Ién men hién dai xay
dung dua trén viéc st dung chang nam
men tuyén chon an toan, kha ning 1én
men tbt, g6p phan 6n dinh chét luong cua
san pham tao ra (Czyhrinciwk, 1966;
Fleet, 2003). Do d6, cac ching nAim men
thuan dang duoc sir dung pho bién trong
cdng nghiép nuéc qua 1én men trén thé
giéi (Maragatham, 2011; Tahia et al.,
2011). Céac chung Saccharomyces
cerevisiae cd tinh chat sinh héa dic
trung da duoc tuyén chon ding dé san
XUAt rugu vang tir trai cay co san tai dia
phuong véi cong nghé thich &ng c6 thé
thuc hién don gian, ré tién (Maragatham,
2011).

Hoat tinh 1&n men caa nim men bi chi
phdi béi nhiéu yéu té nhu ngudn carbon,
ngudn nito, pH, dic biét 1a nhiét do va
ham lugng ethanol (Keating et al., 2006).
Nhiét do la yéu t6 anh huong rat 16n dén
su 1én men tao ethanol caa nim men
(Heard va Fleet, 1988). Hién nay, hiéu
mg nha kinh dang lam cho trai dat am
dan Ién va nhiét do van tiép tuc ting dan
trong tuong lai (Isaac va Soden, 2000).
Do d6, viéc phan lap tuyén chon céc
chung nim men c6 kha ning chiu nhiét
cao ung dung trong 1én men sinh ethanol
la mot xu hudng. Ngoai ra, sir dung nam
men chiu nhiét d cao c6 thé gitp cho qué
trinh 1&n men dién ra nhanh, giam nguy
co nhiém vi sinh vat, giam chi phi dau tu
cho thiét bi lam mét va ting ning suat thu
nhan ethanol (Auesukaree et al., 2012;
Apiwatanapiwat et al., 2013; Siedlarz et
al., 2016).

Kha nang chiu ethanol cua
Saccharomyces cerevisiae la mot trong
nhitng dic diém chinh quyét dinh viéc
rng dung chiing nAm men nay trong cong
nghiép lén  men. Saccharomyces
cerevisiae 14 chung nim men truyén
théng duoc ing dung trong 1én men ruou
va dugc su dung rong rai trong cong
nghiép Ién men ethanol (Radecka et al.,
2015). Hau hét cac chung S. cerevisiae
chiu dugc gia tri pH thap, ham lwong
duong va nong do ethanol cao nhung hiéu
suat 18n men & nhiét do trén 35°C kha
thap (Nevoigt, 2008).

Mot s6 nghién ciru trude day cho thiy
mot s6 loai nAm men phan 1ap tir tu nhién
la nAm men chiju nhiét s dung cho 1én
men cOng nghiép nhu Kluyveromyces
marxianus TISTR 5925 (Apiwatanapiwat
et al.,, 2013), P. kudriavzevii KVMP10
(Koutina et al., 2016) va S. cerevisiae
KKUeVNS8, KKUeVN20 va KKUeVN27,
Pichia Kudriavzevii KKUeTH33 va
KKUeTH43 (Techaparin et al., 2017).
Céc chiing nAm men nay cé kha ning chiu
dugc ndng do cdn cao cling nhu cac chat
doc hai hinh thanh trong suét tién trinh 1&n
men. Pongcharoen et al. (2018) da phan
lap duwoc 3 chung nam men la P.
kudriavzevii NUNS-4, NUNS-5 va
NUNS-6 c6 kha ning chiu nhiét cao tir dat
trong mia tai Thai Lan. Céac ching nam
men nay co kha nang 1én men sinh ethanol
cao & nhiét do tir 40°C dén 45°C va c6 thé
phét trién trén moéi trudng thach dinh
dudng bao gom chiét xuat men, peptone
va glucose chtra 13% (v/v) ethanol. Cac
chung nam men P. kudriavzevii NUNS-4,
NUNS-5 va NUNS-6 ¢4 thé ¢tng dung cho
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san xuét ethanol & quy mé cong nghiép
trén co chat la glucose.

Viéc phan Iap nim men tir cing mot
loai trai cay nhung tai cac khu vuc dia ly
khac nhau c6 thé dan dén su khac biét
dang ké vé dic tinh sinh hoc ciing nhu kha
ning 1én men cta cac chung nim men.
Trong nghién ctru ciia Pham Thi Thu Thao
va ctv. (2019), khi tién hanh phan Iap nim
men tir trai thanh long rudt do duoc thu
thap tai Can Tho, Hau Giang, Vinh Long,
Pong Thap va Bén Tre, chiung BT2.1 phan
lap tir mau thu tai huyén Cho Lach (Bén
Tre) duoc ghi nhan c6 kha nang 1én men
vuot troi, véi ham luong ethanol cao nhat
va luong duong s6t thap nhat. Tuy nhién,
kha niang chiu nhiét va chiu con cua cac
chang nAm men vén chwa duoc danh gia.
Twong tu, nghién ciru cua Poan Thi Kiéu
Tién va ctv. (2018) cho thay su khéac biét
vé kha nang chiu nhiét va mirc do chiu
dung ndng do ethanol giira c4c chung nam
men, phan anh tac dong cua diéu kién sinh
thai dia phuong dén dic tinh sinh ly va
sinh hda cua chung. Pay la co s cho viéc
phan 1ap va tuyén chon cac dong nim men
chiu nhiét va chiu con cao tir nguyén liéu
thanh long rudt do thu hoach tai huyén
Cho Gao, tinh Tién Giang. Muc tiéu cua
nghién ciu nham tuyén chon dong nim
men ¢6 kha ning chiu nhiét va chiu cén
cao ¢4 trién vong l&n men sinh ethanol cao
tur dich qua thanh long rudt do.

2. PHUONG PHAP NGHIEN CUU

Thanh long rudt do dugc thu thap tai
Huyén Cho Gao, tinh Tién Giang. Nam
men phan lap tr dich qua thanh long ruét
d6 thu duoc 50 dong nim men thuin

chung duoc ky hiéu tir D1 dén D50. Cac
dong ndm men nay duoc ting sinh va
danh gia kha nang 1én men duong glucose
va saccharose. Két qua da so tuyén duoc
13 dong nam men tr D1, D2, D3, D4,
D5, D7, D8, D9, D10, D11, D12, D13,
D14 c6 kha nang 1én men manh ca duong
glucose va saccharose. T4t ca 13 dong
nidm men nay dugc luu trit & phong thi
nghiém Coéng nghé thuc pham, Truong
Dai hoc Tay Do dé tiép tuc danh gia kha
nang chiu nhiét va chiu ethanol, hoat luc
lén men caia nAm men.

Thiét bi, dung cu: kinh hién vi
(Olympus BH - 2, Nhat Ban), ta ciy
Telstar AV-100 (Viét Nam), noi khir
trung nhiét wot (SA-300VF, Pai Loan),
can phan tich (ELB300, Nhat Ban), ta u
(Memmert, Dic), thiét bi chung cat ruou
(Trung Quédc), micropipet (EMC Lab,
brc), chiét quang ké (Atago, Nhat Ban).

Phu gia: duong saccharose (Bién Hoa,
Viét Nam), glucose (Trung Quoc), acid
citric (Austria).

Hoa chat: KH.POs4 (Trung Qudc),
MgsO4.7H.0 (Trung Quéc), Con 70°,
con 96°, con 99,5° (Viét Nam), Nudc cat.

Maoi truong phén tich vi sinh vat: Yeast
Extract Powder (An Do), agar (Viét
Nam), Pepton (An D), YDP Broth (An
Do), YPD agar (moéi truong YPD bo sung
1,5% agar).

2.1. Phuwong phap phéan tich

Kha nang chiu ethanol dugc danh gia
thdng qua quan sat sy bat mau cua té bao
nim men dué6i kinh hién vi khi nhuom té
bao nim men véi xanh methylene 0,1%
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(ghi nhan cac dong nam men co ty 1¢ té
bao sdng trén 50% - la nhiing té bao
khong bat mau khi nhuoém) (Tran Thanh
Thuy, 1998); kha nang chiu nhiét cua
nim men dugc xac dinh bang céch theo
doi su phat trién cua khuan lac trén moi
truong dia thach & cac nhiét 46 nudi ciy
khac nhau (Techaparin et al., 2017); hoat
luc 18n men cta nAm men duoc xac dinh
bang phuong phap do chiéu cao cot khi
trong chudng Durham trong qua trinh 1én
men (Warren and Shadomy,1991) va xac
dinh ham luong ethanol (% v/v) bang
phuong phép chung cit va do d6 ruou
(ethanol) bang cén ké ¢ 20°C (Nguyén
Pinh Thuong va Nguyén Thanh Hang,
2007); ham lugng duong sot (duong khir)
(%) duoc xac dinh dya trén qué trinh khur
bai dudng, Cu?* trong hdn hop Fehling bi
khir thanh Cu* (Cu20) khong tan, c6 mau
d6. Thé tich dung dich dudng khir can dé
khir hoan toan mét thé tich nhat dinh hdn
hop Fehling dugc xac dinh bang phuong
phap noi chuan véi chat chi thi xanh
metylen (Lane and Eynon, 1924).

2.2. Phuong phap bé tri thi nghiém

2.2.1 Thi nghi¢gm 1: Ddnh gida khd
néng chiu nhigt ciia cac dong ném men
dwoc phan lap ter qud thanh long rugt do

Nudi sinh khdi 13 dong ndm men trong
moi truong YDP Broth (2% pepton, 2%
glucose, 1% yeast extract powder) trong
24 gid ¢ nhiét phong. Cay ria lién tuc 13
dong nam men da phan 1ap duoc trén dia
petri cd chira moi truong YDP agar (2%
Pepton, 2% glucose, 1% Yeast Extract
Powder, 1,5% agar). U cac dia petri trén
& cac nhiét do: 32, 34, 36, 38, 40, 42, 44,

46, 48 va 50°C trong 48 gio. Quan sat su
tao thanh khuan lac cua cac dong nam
men trén moi truong thach dia (Phong va
etal., 2016; Techaparin et al., 2017). Chi
c6 cac dong nAm men chiu nhiét méi c6
kha niang phat trién thanh khuan lac &
nhiét do cao.

2.2.2 Thi nghi¢m 2: Ddanh gia khd
néng chiu ethanol cia cac dong ndm
men dwoc phan ldp ter qud thanh long
rugt do

Céc dong nam men di phan lap va
tuyén chon (13 dong) dugc nudi ciy trong
moi treong Hansen long (peptone 10 g/l,
D-glucose 50 g/l, KHPOs 3 g/l
MgS04.7H20 2 g/l) c6 bo sung ethanol
tinh khiét (6, 8, 10, 12, 14 va 16% V/v).
Cac 6ng nghiém trén duoc u & nhiét do
phong trong 24 gio va quan sat su phat
trién ciia cac chang nam men (Thao et al.,
2018). Dung dich xanh methylene 0,1%
dugc nho 18n lam kinh, dung que céy lay
mau ndm men cho vao giot xanh
methylen 0,1%, quan sat té bao nAm men
dudi kinh hién vi. Cac dong nam men c6
ty 1¢ té bao séng lén hon 50% (tic 1a céc
té bao khdng bit mau xanh cua thudc
nhuém methylen) duoc ghi nhan. Tiép
theo, cac dong nim men duoc lya chon s&
dugc cdy trén moi truong thach dinh
dudng. Céac chang nim men c6 kha nang
phat trién manh trong moi tru:0’ng cod nong
do ethanol cao duoc tuyén chon bing
cach quan sat khuan lac phat trién trén dia
thach sau 24 gio nudi cay (Tran Thanh
Thay, 1998).
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2.2.3 Thi nghi¢gm 3: Ddnh gia hogt
luc I1én men cia cac dong nam men
dwoc phan ldp ter qud thanh long rugt do

Nguyén li¢u thanh long ruot dé duoc
tach bo phan vo, 1ay phan thit qua. Thit
qua thanh long duoc xay nhuyén véi
nudc (ty 18 thit qua : nuwéc la 1 : 1). Mau
dich thanh long ban dau c6 ham luwong
chat kho hoa tan dao dong 12 - 14 °Bx,
pH dao dong tr 5,1 - 5,3 dugc diéu chinh
dén 22 °Bx va pH = 4,5 (Pham Thi Thu
Thao va ctv., 2019). Dich qua duoc thanh
trung bang NaHSO3 véi ham lugng 120
mg/I trong vong 2 gio sau d6 phan phoi 8
ml vao trong 6ng nghiém 20 ml c6
chuéng Durham Gp nguoc va 150 ml vao
binh tam giac dung tich 250 ml.

Cac dong ndm men duoc tuyén chon
c6 kha nang chiu nhiét va chiu con cao tir
thi nghiém 1 va 2 duoc nudi sinh khdi cac
chang ndm men trong méi truong YPD
Broth, sau d6 chiing nim men vao trong
6ng nghiém c6 chudéng Durham Gp ngugc
va binh tam giac dung tich 250 ml, sao
cho mat do naim men dat 107 té& bao/ml
(xac dinh bang phuong phap dém trén
budng dém hong cau).

Dich qua thanh long ruét do dugc Ién
men trong 6ng nghiém va binh tam giac
& nhiét dd phong. Chiéu cao cot khi CO;
sinh ra trong chuéng Durham Up ngugc

trong ong nghiém duoc ghi nhan tai céc
thoi diém 18, 32, 54, 60 va 66 gio ¢ va
cho dén khi diy chudng dong thoi phan
tich c4c chi tiéu pH, d6 con va ham luong
duong s6t cua ruou thanh long rudt do.

Phwong phép xir Iy s6 ligu

Két qua duoc xu 1y theo phuong phap
phan tich phuong sai (ANOVA) va kiém
dinh LSD dé két luan vé su sai khac giira
trung binh cac nghiém thac bang chuong
trinh SPSS20. Két qua dwgc trinh bay
dudi dang gia tri trung binh + do léch
chuan.

3. KET QUA VA THAO LUAN

3.1 Kha nidng chiu nhiét caa cac
dong nam men

Két qua vé kha nang sinh truéng cia
13 dong nim men phan lap duoc tir dich
qua thanh long ruot do & cac muare do nhiét
d6 khac nhau duoc thé hién ¢ Bang 1. Tat
ca 13 dong ndm men duoc khao sat déu
6 kha ning chiu duoc nhiét d6 nudi cay
tir 32 - 44°C. Khi nhiét do nudi cay ting
Ién cao & muc 46°C van con 10/13 dong
phat trién tét. Sy phat trién ciia nAm men
trén moi truong dia thach suy giam khi
nhiét d6 nudi ciy ting 1én dén 48°C, c6
dén 9/13 dong ndm men van phat trién
duoc. Nhiét do nudi cay 50°C, tat ca céc
dong nAm men déu ngirng phat trién.
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Bang 1. Két qua kha ning chiu nhiét ciia cac dong nAm men phan lap tir dich qua

Thanh long ruét dé

_Dong Nhiét dd nudi cay (°C)
nam men

32 34 36 38 40 42 44 46 48 50
D1 + + + + + + + + + -
D2 + + S A S
D3 - S A S
D4 + S
D5 + + S A S
D7 + + + + + + + + + -
D8 + + + + + + + + + -
D9 + + + + + + + + - -
D10 + + + + + + + + + -
D11+ ooy e
D12+ L T
D13 + S A
D14  + S

Ghi cht: Ddu “+”: ¢6 hinh thanh khudn lac, ddu “-”: khéng hinh thanh khuan lac

Nhu vay, cac dong nAm men phan lap
tr thanh long rudt do c6 kha nang chiu
nhiét cao khi so sanh véi cac dong nim
men dugc phan ldp tor khom (Huynh
Xuén Phong va ctv., 2017) hay tir trai
gidc (Poan Thi Kiéu Tién va ctv., 2018).
Huynh Xuan Phong va ctv. (2017) da
tuyén chon duoc 7/23 dong ndm men co
kha nang chiu nhiét cao tor qua khém.
Trong d6, dong ndm men S. cerevisiae
Y8 duoc tuyén chon do c6 kha nang 1én
men tot nhat, véi lugng ethanol sinh ra
cao nhat & 37°C va 40°C. Ngoai ra, Poan
Thi Kiéu Tién va ctv. (2018) da nghién

ctru phan l4p va tuyén chon ndm men chiu
nhi¢t ing dung trong 1én men rugu vang
trai gidc (Cayratia trifolia L.). Theo do,
¢6 19/55 dong nam men dugc phan lap co
kha nang phat trién & 37 - 45°C. Jayamma
et al. (2022) da danh gia kha nang chiu
nhiét ctia 100 dong nAm men dugc phan
1ap tir cac phé pham trai cdy nhu sapoche,
du du, xoai, dira, chudi, nho va cam khi
tién hanh nudi cdy nim men trong moi
truong YPD Broth & cac mtrc nhiét d6 1a
35, 40 va 45°C. Két qua c6 20 dong c6
kha nang phat trién & 45°C.
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Nhin chung, cac dong nim men duoc
khao sat déu c6 dac tinh chiu nhiét cao.
Két qua nay cho thay kha ning &ng dung
cao cua cac dong nAm men duoc phan lap
tu dich qua thanh long rudt do trong 1én
men ruou hodc san xuét ethanol & diéu
kién nhiét do cao.

3.2 Kha nang chiu ethanol cia cac
dong nam men

C6 nhiéu yéu té anh huong dén hoat
tinh cta nAm men nhu ngudn carbon,
ngudn nito, pH, dic biét 1a nhiét do va
ham lugng ethanol (Keating et al., 2006).
Trong d6, dic tinh chiu ethanol caa nim
men rat quan trong trong viéc tong hop
ethanol thong qua qua trinh 1én men dugc
thue hién bai nam men. Nong d6 ethanol
tai d6 sy sinh truéng cua ndm men bi tc
ché dugc danh gia 1a nong do vuot qué
kha nang chiu dung ethanol cia nAm men
(Casey and Ingledew, 1986; Tahia et al.,
2011). Trong nghién cuu nay, kha nang
chiu ethanol cua 13 dong nam men thuan
chung phén lap ta thanh long rudt do
duoc khao sat, két qua thi nghiém duoc
thé hién ¢ Bang 2.

Sau 24 gio nudi cay trong mdi truong
Hansen c6 b sung ethanol ¢ nong do tir
6% dén 12%, 12 trong tong s6 13 dong
nim men van phat trién tt. Khi nong do
ethanol tang 1én 14%, chi con 8 dong nam
men tiép tuc sinh truong. Tai nong do
ethanol 16%, s6 dong nam men c6 kha
nang phat trién giam xuéng con 6 dong.

Nong d6 ethanol 1a mot trong nhitng yéu
t6 anh hudng 16n dén sy phat trién cua cac
dong nim men. Theo Lwong Buc Pham
(2009), trong 1én men rugu vang, ethanol
dugc ndm men tao ra va dugc tich tu
trong moi truong ngay cang nhiéu. Ham
lwong ethanol cao dan s& 1am cho nim
men giam hoat tinh, tham chi c6 thé 1am
ngirng han sy phat trién cua nam men.

Kha nang chiu ethanol caa nam men
phan Iap tr cac nguyén liéu khac nhau la
rat khac nhau. Khi danh gia kha nang chiju
con cua cac dong nim men dugc phan lap
tir trai giac, Poan Thi Kiéu Tién va ctv.
(2018) da so tuyén duoc 19 chung nim
men cO kha nang chiju ethanol & muc 9-
12% (v/v). Tuy nhién, nAm men duoc
phan 1ap bai Nguyén Thi Thanh Hai va
Db Thi Anh Hoa (2017) tir cac mau gom
dau, nho, xoai, vai, nhan thu thap tir cac
tinh Ninh Thuan, Khanh Hoa va Lam
Pong lai cho két qua nam men cd kha
nang chiu ndng do6 ethanol chi 8% (V/v).
Trong khi d6, d6i v&i nAm men dugc phan
lap tir thanh long rudt do cho két qua cé
dén 13/13 dong chiu duoc ndéng do
ethanol dén 12%, va & nong do ethanol
cao nhat 12 16% van con 6 dong nim men
phét trién duoc la cac dong D1, D2, D9,
D12, D13, D14. Kha nang chiu ethanol
cao cua cac dong nam men duoc khao sat
cho thay tiém ning cua viéc ang dung cac
dong ndm men nay trong 1én men ruou
vang thanh long.
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Bang 2. Kha niing chiu ethanol ciia cAc dong nAm men dwoc phan lap tir dich qua

thanh long rudt dé
Dong nim men Nong dd ethanol bé sung (%)

6 8 10 12 14 16

D1 + + + + + +

D2 + + + + + +

D3 + + + + - -

D4 + + + + + -

D5 - - - - - -

D7 + + + + + -

D8 + + + + - -

D9 + + + + + +

D10 + + + N ) )

D11 + + + + - -

D12 + + + + + +

D13 + + + + + +

D14 + + + + + +

Tong cong 12 12 12 12 8 6

Ghi chi: “+” té bao ngm men con song, “-” té bao nam men chét

3.3. Hoat lyc lén men cua cac dong
nam men

Trong qua trinh Ién men ruou cd hai
san pham chinh 13 ruou ethylic va COx.
Dé xac dinh hoat lyc 1én men caa nam
men c6 thé dya vao kha ning thoat khi
CO> trong qué trinh 1én men. Vi vay co
thé dua vao thoi gian day hét 5ng Durham
sém nhat dé xac dinh dong nam men c6
hoat lrc 16n men manh nhat (Nguy@én Drc
Luong va ctv., 2003). Dya trén két qua
kha ning chiu nhiét va chiu con cua cac

dong nam men phan lap tir thanh long
rudt do, tuyén chon 13 dong nam men c6
kha niang chiu nhiét cao va chiu con cao
dé danh gia hoat lyc 1én men, day ciing 1a
13 dong da duoc thir nghiém cho kha
nang 1én men duong glucose va
saccharose manh (két qua khéng duoc
trinh bay chi tiét & bai bao nay). Két qua
nghién ctu cho thay tai cac thoi diém
khac nhau, chiéu cao cot khi CO; trong
6ng Durham ciing khac nhau diéu dé c6
nghia la cuong d6 1én men cua cac dong
nidm men ciing khac nhau (Bang 3).
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Bang 3. Chiéu cao cdt khi CO2 trong chudng Durham sau cac méc thai gian 1én men

2229 Chiéu cao cdt khi CO, trong chudng Durham (mm)

men 18 gio 32 gior 54 gio 60 gio 66 gio
D1 - 2,67+1,15% 25,67+1,53¢ 34,33+2,52¢ 45,00+0,00¢
D2 - 3,67+2,08%¢ 14,33+1,53% 15,67+£1,53*  16,33+0,58%
D3 - 2,33+1,53% 14,67+1,53% 15,00+1,73*  15,66+1,53%®
D4 0,66+0,15° 2,33+1,53% 26,67+1,15¢ 35,00+2,004 45,00+0,00¢
D5 0,33+0,18%  3,33+1,53%¢ 12,33+0,58? 13,67+1,53% 14,33+2,08?
D7 0,67+0,10*  4,00+1,00%c 29,67+1,53¢ 33,33+2,31¢ 45,00+0,00¢
D8 0,33+0,08? 2,00£0,00? 18,33+1,53¢ 19,33+1,15°¢ 20,00+2,00¢
D9 1,00+0,00? 9,00+1,00 45,00+0,00" - o

D10 1,00+£0,00*0  4,33+2,08%¢ 29,33+1,53¢ 36,67+1,53¢ 45,00+0,00¢
D11 0,33+0,03* 2,67+1,15% 26,33+1,534 35,67+1,15¢ 45,00+0,00¢
D12 1,00+0,00? 5,67+1,53¢ 24,66+1,53¢ 25,00+1,004 26,00+2,00¢
D13 0,67+0,15° 5,00+1,00% 17,67+1,55¢ 19,00+1,00¢ 19,67+1,53°
D14 0,33+0,04*  4,00+2,00%° 29,67+3,06° 34,67+2,08° 45,00+0,00°

Ghi chii: “-": chiea hinh thanh CO2, “**”: dd day chudng. C&c sé liéu trong bang la gia
tri trung binh 3 lan lap lai, trong cung mgt cét mang chir cai khac nhau c6 su khac biét y

nghia thong ké (p < 0,05)

N4m men dong vai tro chi dao trong
qua trinh chuyén héa duong thanh
ethanol. Sy phét trién caa nAm men lam
thay d6i dang ké thanh phan héa hoc cua
dich qua trong qué trinh Ién men. Khi
duoc bd sung vao dich qua, nAim men
budc dau thich nghi véi méi truong moi
va bat dau sinh truéng. Trong giai doan
dau cua qua trinh 18n men, nAim men st
dung cac chat dinh dudng c6 trong dich
qua dé nay choi va tang sinh khéi, qué
trinh nay doi hoi su hién dién cua oxy.
Khi lwong oxy tré nén han ché, nam men
chuyén sang pha ky khi, trong d6 dudng
duoc 1én men dé tao thanh ethanol cing
cac san pham phu nhu khi CO;, céc este
thom, acid hiru co va ruou bac cao. Khi

CO; sinh ra sé& duoc git trong chubng
Durham up nguoc. Két qua nghién ciru
cho thay, sau 18 gio 1én men, ngoai trir 3
dong D1, D2 va D3, tat ca cac dong nim
men con lai déu xuat hién bot khi trong
chudng. Qua trinh 18n men chuyén hoa
duong bit dau didn ra manh mé. Tai thoi
diém sau 54 gio 1én men, c6 dén 7/13
dong nam men c6 chiéu cao cot khi hon
1/2 chuéng (chiéu cao chubéng Durham
la 45 mm). Trong d6 c6 dong nAm men
D9 di dat chiéu cao cot khi téi da (45
mm). Sau 60 gid 18n men, cac dong nam
men tiép tuc I8n men va sinh khi manh,
tuy nhién IGc nay c6 5/13 dong nam men
c6 chiéu cao cot khi chua dén 1/2 chuéng
1a D2, D3, D5, D8 va D13. Dén 66 gio,
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c6 thém 6 dong ndm men c6 khi day
chudng la D1, D4, D7, D10, D11 va
D14. Nhu vay, c6 tat ca 6 dong nam men
c6 khi sinh ra day chudng Durham sau

Chat luong dich 1én men ciing duoc
phan tich nham d4nh gia hiéu qua 1&n men
cta 13 dong nam men da tuyén chon, két
qua duoc thé hién & Bang 4.

66 gio 1én men.

Bang 4. Két qua khao sat kha ning 1én men cia 13 dong nAm men phan lap dwoc

tuyén chon

né?norr]r?en HLCKHT (°BX)  pH Pj cdn (%) dgj‘&; ;‘;f?;l)
D1 10,33 + 1,15 4,21 + 0,05 10,00 + 1,00%¢ 2,90 + 0,10
D2 9,67 + 0,58 4,20 + 0,02 8,67 + 0,58% 2,77 + 0,201
D3 9,67 + 0,58 4,22 + 0,020 10,33 + 1,53 2,67 + 0,25 becet
D4 10,00 + 00 4,20 + 0,04% 12,33 + 1,53 2,43 +0,15%°
D5 9,67 + 0,58 4,24 + 0,07 13,66 + 1,16 2,40 + 0,267
D7 9,33 + 0,58 4,17 +0,07° 15,33 + 2,08' 2,57 + 0,150
D8 9,00 + 1,00%° 4,26 + 0,06 12,33 + 2,52 2,57 + 0,20 bece
D9 7,67 +0,58° 4,08 +0,04° 18,33 + 0,589 2,15 + 0,05°
D10 8,33 + 0,33 4,18 + 0,03 14,33 + 1,53 2,53 + 0,15
D11 12,33 +1,52¢ 4,29 +0,01¢ 8,00 + 1,00° 3,00 + 0,10"
D12 10,67 + 0,58¢ 4,25 + 0,03 11,33 + 1,53 2,83 + 0,250
D13 10,67 + 0,58¢ 4,23 + 0,020 11,67 + 0,58 245 + 0,05
D14 9,67 + 0,58 4,26 + 0,05 11,00 + 1,73 2,63 + 0,1500cef

Ghi chti: Céc s6 ligu trong bang Ia gia tr; trung binh 3 lan Iap lai, cc so trong cling mét
cot mang chir cai khac nhau co su khac biét y nghia thong ké (P<0,05).

Do con la mot chi tiéu quan trong,
khong chi phan anh hiéu qua cua qué
trinh 1n men ma con gop phan tao nén
huong vi dic trung cho san pham ruou
vang. Qua trinh 1én men ruou dat hi¢u
qua cao khi qua trinh chuyén hoa duong
thanh ruou ethanol caa ndm men dién ra
manh. Khi d6 duong trong dich qua Ién
men s& giam va do con trong dich qua s&
tang 1én. TCVN 7405 : 2002, d6 cdn cua
san pham ruou vang phai dat tir 8,5%.
Sau 10 ngay 1én men, do con cua rugu

vang thanh long dao dong tor 8 — 18%
(Bang 4). Két qua cho thay ca 13 mau
ruou vang duoc [8n men tir 13 dong nam
men déu dat tiéu chuan vé d6 con theo
quy dinh dbi véi san pham ruou vang,
ngoai trir dong nam men D11 véi ndng do
con thap nhat, chi dat khoang 8%, khéng
dap ung yéu cau theo TCVN. Dong nam
men D9 tao ra san pham c6 do con cao
nhit, dat 18,33%.

Qua trinh chuyén hoa dudng thanh
ethanol, dong thoi véi viéc sir dung cac
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chét dinh dudng phuc vu cho sinh truéng
va tang sinh khdi cua ndm men, dan dén
su suy giam dan ham luong dudng ciing
nhu cac chat dinh dudng co trong dich
thanh long. Do dé, ham luong chat kho
hoa tan trong dich thanh long cling giam
theo trong qua trinh 18n men. Két qua ¢
Bang 4 cho thay ham luong chét kho hoa
tan cua dich thanh long giam dang ké, tur
22 °Bx xuéng con khoang 7,7 - 10,7 °Bx
sau 10 ngdy 1én men. Ham luong chat kho
hoa tan sau 1én men thap nhat Ia dong D9
(7,67 °Bx) va D10 (8,33 °Bx) va khéc biét
véi cac dong nam men con lai (p < 0 ,05).
San pham sau lén men Véi cac dong nam
men khac nhau c6 d6 con dao dong trong
khoang tir 8% dén 18,33%, trong d6 dong
nim men D9 cho dd coén cao nhat la
18,33% va khéc biét so véi cac do con thu
nhan & cdc mau lén men con lai (p <
0,05). D6 ¢on thu nhan mau ruou 18n men
véi dong nAm men D9 phan lap tir dich
qua thanh long rugt do cao hon so véi do
con thu nhan tr mau ruou 1én men vai
dong TVK1 dugc phén lap tr dich qua
cam d3 duoc cong bd boi Nguyén Phic
Truong va Nguyén Vin Thanh (2022).
Cu thé nghién ctu phan lap va danh gia
hoat lyc 1&n men cua cac dong nam men
phan 1ap tir dich cam ciing cho thay c6
4/15 dong nim men c6 kha ning 1én men
ruou vang tur dich cam. Sau qua trinh 1én
men ham luong chat kho hoa tan trong
dich 18n men giam tir 22 °Bx xudng con
khoang 6,7 - 18,33 °Bx sau 8 ngay lén
men. Dong nam men TVK1 cho hiéu qua
lén men tdt nhat voi do con cao nhit dat
duoc 1a 13% (Nguyén Phuc Truong va
Nguyén Vian Thanh, 2022).

Song song Vvéi su giam ham lwong chat
kho hoa tan, gié tri pH caa dich qua sau
qua trinh 1én men ciling c6 xu hudng giam,
tir muc ban dau dao dong trong khoang 5,1
- 5,3 xubng con 4,08 - 4,29. Su giam pH
trong qua trinh 1én men cha yéu la do su
hinh thanh cac acid hiru co. Gia tri pH la
mét trong nhitng yeu t6 quan trong, c6 anh
huong truc tiép dén kha ning bao quan va
chat lugng caa san pham. Khi pH cua dich
lén men & mitc cao, diéu nay tao diéu kién
thuan loi cho su phét trién cua vi khuan, tir
do dé dan dén cac qua trinh 1&n men khong
mong mubn. Khi d6, san pham ruou vang
c6 chat luwong kém va mau sic xau
(Kurtzman and Fell, 1998; Ribéreau -
Gayon et al., 2006). Hau hét dich qua sau
lén men bai cac dong nAm men déu c6 pH
I6n hon 4. Trong d6, dong nam men D9
1én men dich qua c6 pH thap nhat 1 4,08,
khéc biét véi tat ca cac dong con lai (p <
0,05).

Ham luong dudng s6t 1a mot théng sé
quan trong danh gia hiéu qua cua qua
trinh 1én men. Sau qua trinh Ién men
ruou, ham lugng duong s6t con lai nhiéu
s& lam anh hudng dén mui vi san pham
(Tran Minh Tam, 2000). Két qua & bang
4 cho thdy ham lugng dudng sot cua tat
4 C4c mau ruou vang khong vuot qua 3
g/l. Ham lugng dudng s6t thap nhat trong
san pham 18n men tir dong nAm men D4,
D5, va D9.

Dua trén két qua thu dugc cho thiy
dong nim men D9 ¢6 kha ning chiu nhiét
va chiu con cao, hoat lec 18n men manh
va lén men tao san pham ruou vang thanh
long c6 chét lugng cao nhat. Chiéu cao
cot khi CO2 trong chudng durham dat
muc t6i da nhanh nhat chi sau 54 giod 1én
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men. Qua trinh 1én men rugou thanh long
boi dong naim men D9 két thdc sau 10
ngay véi cac théng sé ham luong chét
khé hoa tan va ham lugng duong sét thap
nhat lan luot 12 7,67 °Bx va 2,15 g/l, pH
san pham thap nhat (4,08) va do con dat
cao nhat (18,33%). Hoat tinh 1&én men cua
chung nim men D9, dugc phan lap tu
dich qua thanh long ruot do thu hoach tai
huyén Cho Gao, tinh Tién Giang, dugc
xac dinh 13 cao hon so véi 29 ching nam
men khac duoc phan 1ap tir 12 mau thanh
long rudt dé thu tai cac dia phuong bao
gém Can Tho, Hau Giang, Vinh Long,
Pong Thap va Bén Tre. Trong sb cac
ching dugc khao sat, chung BT2.1, phan
lap tr dich qua thanh long ruét do tai tinh
Bén Tre, dugc ghi nhan c6 hoat luc 18n
men cao nhat trong nhom nay. Khi st
dung chung BT2.1 d¢ 1én men ruou vang
thanh long rudt do trong diéu kién bo
sung duong saccharose dé dat 22°Brix,
pH 4,5, mat do té bao khoi dau 10° té
bao/ml va |én men & nhi¢t do phong trong
7 ngay, nong do con thu dugc dat ti da

TAI LIEU THAM KHAO

Apiwatanapiwat W., P. Rugthaworn and
P. Vaithanomsat, 2013. Ethanol
production at high temperature from
cassava pulp by a newly isolated
Kluyveromyces marxianus strain,
TISTR 5925. AIMS Energy, 1: 1-14.

Auesukaree C., P. Koedrith, P.
Saenpayavai, P, 2012.
Characterization and gene expression
profiles of thermotolerant
Saccharomyces cerevisiae isolates
from Thai fruits. J. Biosci. Bioeng,
114: 144-149.

12,15% (Pham Thi Thu Thao va ctv.,
2019). Tuy nhién, gia tri nay van thip hon
so v6i ndng do ethanol dat duoc khi sir
dung chung D9, cho thay tiém ning wng
dung vuot troi caa chung D9 trong qué
trinh san xuét reou vang thanh long.

4. KET LUAN

Két qua nghién cau cho thay ca 13
dong nam men duoc phan lap tir dich qua
thanh long rudt dé déu cé kha ning chiu
nhiét va chiu ethanol cao. Dac biét, dong
nim men D9 c6 téc d6 1én men nhanh
nhat, dat chiéu cao cot khi CO; cuc dai
chi sau 54 gio 1én men. Qué trinh I1én men
ruou thanh long bai dong ndm men D9
két thuc sau 10 ngay véi cac théng sé ham
lugng chat kho hoa tan va ham lugng
duong sot thap nhat, pH san pham thap
nhat (4,08) va d6 con dat cao nhat
(18,33%). Nhu vay, dong nAm men D9 c6
kha nang chiu nhiét va chiu ethanol cao,
hoat luc 1én men nhanh va manh nhat, rat
thich hop dé wng dung cho qué trinh Ién
men ruou vang thanh long rugt do.

Czyhrinciwk N., 1966. The technology
of passion fruit and mango wines.
American Journal of Enology and
Viticulture, 17: 27-30.

Poan Thi Kiéu Tién, L& Hang Nghi,
Nguyén Ngoc Thanh, Huynh Xuén
Phong, Ha Thanh Toan va Ngbé Thi
Phuong Dung, 2018. Phan 1ap va tuyén
chon nim men chiu nhiét ung dung
trong 1én men rugu vang trai giac
(Cayratia trifolia L.) Tap chi KHKT
Nong Lam nghiép, Truong Dai hoc
Néng Lam TP. H& Chi Minh, sb
2/2018.

132



Tap chi Nghién ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay Do

S$ 22 - 2025

Fleet G. H., 2003. Yeasts in fruit and
fruit products. In: Boekhout T.,
Robert R., Yeasts and Food. Benefi
cial and Detrimental Aspects
BehrsVerlag: 267-288.

Heard, G. M. and G. H. Fleet, 1988. The
effects of temperature and pH on the
growth of yeast species during the
fermentation of grape juice. Journal of
Applied Microbiology. 65(1): 23-28.

Jayamma P., G. Geeta Shirnalli, D. Geeta
Goudar and S. Nagaratna Olekar,
2022. lIsolation and identification of
thermotolerant yeast isolates from
different fruit wastes. The Pharma
Innovation Journal, 11(1): 855-859

Maragatham, C. and Panneerselvam, A.,
2011. Isolation, identification and
characterization of wine yeast from
rotten papaya fruits for wine
production. Pelagia Research Library
Advances in Applied Science
Research. 2 (2): 93-98.

Keating, J. D., C. Panganiban, and S. D.
Mansfield, 2006. Tolerance and
adaptation of ethanologenic yeaststo
lignocellulosic inhibitory compounds.
Biotechnology and Bioengineering,
93(6): 1196-1206.

Kurtzman, C.P. and Fell, J.W., 1998. The
Yeast: ATaxonomic study. 4th ed.
Elsevier Science, 1076 pages.

Luong Buc Pham, 2009. Nam men cong
nghiép. Nha xuat ban Khoa hoc va Ky
thuat Ha Noi.

Nevoigt E., 2008. Progress in metabolic
engineering of Saccharomyces
cerevisiae. Microbiology and

Molecular Biology Reviews. 72(3):
379-412.

133

Nguyén Puc Luong, 2002. Cong nghé vi
sinh, tap 3 — Thyuc pham lén men truyén
thdng. Nha xuat ban Dai hoc Quéc gia
TP. HO Chi Minh.

Nguyén Thi Thanh Hai va D6 Thi Anh
Hoa, 2018. Phan lap, tuyén chon ndm
men tu trai cdy dia phuong va tha
nghiém 1én men dich xoai. Tap chi
Khoa hoc - Cong nghé Thuy san,
Truong Pai hoc Nha Trang, 3: 9-16.

Nguyén Phuc Truong va Nguyén Vin
Thanh, 2022. Phan lap, tuyén chon va
dinh danh nAm men trong 1én men ruou
vang cam sanh (Citrus nobilis Var.
Typica Hassk.). Tap chi Khoa hoc
Truong Pai hoc Can Tho, 58 (1B):
121-131.

Pham Thi Thu Thao, Nguyén Ngoc Anh
Thu, Lé Thanh Duy, Nguyén Ngoc
Thanh, Bui Hoang Bang Long, Huynh
Xuan Phong, 2019. Phan lap va tuyén
chon ndm men c¢6 kha niang 1én men
ruou vang thanh long rudgt do
(Hylocereus polyrhizus). Vietnam
Journal of Science and Technology
61(8):54-59.

Phong H. X., Giang N.T.C., Nitiyon S.,
Yamada M., Thanonkeo P., & Dung
N.T.P., 2016. Ethanol production from
molasses at high temperature by
thermotolerant yeasts isolated from
cocoa. Can Tho University Journal of
Science 3: 32-37.

Radecka, D., Mukherjee, V., Mateo, R.
Q., Stojiljkovic, M., Foulquié-
Moreno, M. R., & Thevelein, J. M.,
2015. Looking beyond
Saccharomyces: the potential ofnon-
conventional yeast species for
desirable traits in bioethanol
fermentation. FEMS Yeast Research.



Tap chi Nghién ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay Do S6 22 - 2025

15(6), fov053. Thao P.N.P, B.T.T Thuy, L.B.T. Trinh
http://doi.org/10.1093/femsyr/fov053. and N.M.P.Long. 2018. Screening
Siedlarz P., M. Sroka, M. Dylag, U yeast strains for alcohol fermentation

Nawrot, M. Gonchar and M. Kus- from the dried traditional yeast.

Lisskiewicz, 2016. Preliminary Journal OT Sci(_ence HO_Chi Minh City
physiological characteristics of Open University, 8(1): 78-88.
thermotolerant Saccharomyces Tran Minh Tam, 2000, Cong nghé vi sinh
cerevisiae clinical isolates identified ng dung, Nha xuat ban Nong nghiép.

by molegular _biology techniques. Lett. Tran Thanh Thuy, 1998. Huéng dan thuc

Appl. Microbiol, 62: 277-282. hanh Vi sinh vat hoc. NXB Gido duc
Tahia B., Lucas DEL C., Andrés A., Viét Nam.

Jaime C., and E. Cerdao I. E., 2011.

Selection of Wine Yeasts for Growth

and Fermentation in the Presence of

Ethanol and Sucrose Mycobiology,

Trung tdm tin toc VTV24 dang ngay
27/02/2020. Tién Giang dé nghi xay
dung kho bao quan trai cdy ton dong
do anh hudéng tu dich COVID-19.

39(1): 33-39. https://vtv.vn/kinh-te/tien-giang-de-
Tiéu chuan Viét Nam TCVN 7045:2002 nghi-xay-kho-bao-quan-trai-cay-ton-

Quy dinh k§ thuat d6i véi ruou vang. dong-do-anh-huong-tu-dich-covid-19-
Techaparin A., Thanonkeo P., & Klanrit 20200227162454218.

P., 2017. High-temperature ethanol Warren P. and L. Shadomy, 1991. Yeast

production using thermotolerant yeast fermentation broth base with

newly isolated from Greater Mekong carbohydrate and Durham tube.

Subregion. Brazilian Journal of Manual of Clinical Microbiology, vol.

Microbiology 48(3): 461-475. 5, pp. 34-39.

134


http://doi.org/10.1093/femsyr/fov053
https://vtv.vn/kinh-te/tien-giang-de-nghi-xay-kho-bao-quan-trai-cay-ton-dong-do-anh-huong-tu-dich-covid-19-20200227162454218
https://vtv.vn/kinh-te/tien-giang-de-nghi-xay-kho-bao-quan-trai-cay-ton-dong-do-anh-huong-tu-dich-covid-19-20200227162454218
https://vtv.vn/kinh-te/tien-giang-de-nghi-xay-kho-bao-quan-trai-cay-ton-dong-do-anh-huong-tu-dich-covid-19-20200227162454218
https://vtv.vn/kinh-te/tien-giang-de-nghi-xay-kho-bao-quan-trai-cay-ton-dong-do-anh-huong-tu-dich-covid-19-20200227162454218

Tap chi Nghién ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay Do S6 22 - 2025

SELECTION OF YEAST STRAINS ISOLATED FROM THE JUICE
OF RED- DRAGON FRUIT (Hylocereus polyrhizus) CULTIVATED IN
CHO GAO DISTRICT, TIEN GIANG PROVINCE
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ABSTRACT

The study aimed to select high active yeast strains with high heat and alcohol tolerance, and
high fermentation activity from red dragon fruit juice to produce high quality wine. Fruits
were collected from Cho Gao district, Tien Giang province. The results showed that 13/13
yeast strains grew well at culture temperature of 44°C and 12% ethanol. At the highest
ethanol concentration of 16%, there were still 6 yeast strains grew well. All yeast strains
surveyed were able to ferment dragon fruit juice. Results of selective experiment showed that
the yeast strain D9 isolated from dragon fruit showed the best fermentation activity such as
the fastest fermentation by Durham test (54 hours) the highest ethanol content (18.33% v/v)
and lowest remained Brix (7.67 °Bx), lowest residual sugar content (2.15 g/l) after the
fermented substrates at day 10. Therefore, the D9 yeast strain which has high heat and
ethanol resistance, fastest and strongest fermentation activity, was very suitable for
application in dragon fruit wine fermentation process.

Keywords: Ethanol resistance, fermentation, red dragon fruit, temperature resistance, yeast
strain
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