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ABSTRACT

The objectives of this study were to select and to identify
thermotolerant yeasts for their application in pineapple fermentation
at high temperature, and to study the optimum conditions for
pineapple wine production. Seven isolates of thermotolerant yeasts
(Y8, Y32, Y34, Y54, Y80, and Y81) were selected based on their high
fermentative capacity with the ethanol content produced ranging from
4.17% to 7.45% (v/v) at 37°C. The isolate Y8 was a target selected
yeast strain as having the highest ethanol contents at 37°C and 40°C
of 7.45% (v/v) and 4.18% (v/v), respectively. The strains of Y8, Y32,
Y34, Y54, Y80, and Y81 were identified as Saccharomyces cerevisiae
and YVN7 was recognized as Candida glabrata. The optimum
fermentation conditions for pineapple wine production by S. cerevisiae
Y8 at 37°C were as follows: 5 days of fermentation, 18.6°Brix of initial
sugar and yeast inoculum density of 10cells/mL, with ethanol content
of 10.03% (v/v) and fermentative yield of 80.85% were achieved.

TOM TAT

Muc tiéu ciia nghién civu la tuyén chon va dinh danh cdc dong ndm
men co kha nang chiu nhiét, chiu con va khao sat cac dieu kién lén
men rwou vang khom. Két qua da tuyén chon dwoc 7/23 dong ndm
men (Y8, Y32, YVN7, Y81, Y34, Y54 va Y80) co kha nang lén men tét
tir dich khom o 37°C, ham luong ethanol sinh ra trong khoang 4,17-
7,45% (v/v). Bay dong nay dwoc dinh danh thudc loai Saccharomyces
cerevisiae (Y8, Y32, Y34, Y54, Y80 va Y81) va loai Candida glabrata
(YVN7). Dong nam men S. cerevisiae Y8 dwoc tuyén chon do cé kha
nang 1én men tot nhdt, véi lwong ethanol sinh ra cao nhat & 37°C va
40°C lan luot la 7,45% (v/v) va 4,18 % (v/v). Piéu kién 1én men ruou
vang khom thich hop cua dong S. cerevisiae Y8 ¢ 37°C vdi thoi gian
lén men 5 ngay, ham lwong dwong 18,6°Brix va mdt sé nam men 107 té
bao/mL, ham lugng ethanol dat 10,03% (v/v) voi hiéu sudt 1én men dat
80,85%.

Trich dan: Huynh Xuan Phong, Danh Minh Loi, Nguyén Ngoc Thanh, Lé Phan Dinh Qui, Bui Hoang
Ding Long, Pornthap Thanonkeo, Mamoru Yamada va Ngo Thi Phuong Dung, 2017. Tuyén
chon nidm men chiju nhiét va nghién ctru diéu kién 1én men ruou vang khom. Tap chi Khoa hoc
Truong Dai hoc Can Tho. 51b: 7-15.
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1 GIOI THIEU

Nam men c6 tiém ning rat 16n trong viéc 1én
men chuyén héa duong thanh ethanol (mgt thanh
phﬁn quan trong trong rugu vang noi riéng va san
pham Ién men ethanol noi chung). Tuy nhién, c6
nhiéu yeu t6 anh huong dén hoat tinh ctia nAm men
nhu nguon carbon, nguon nito, pH, dac biét 1a nhiét
d6 va ham lugng ethanol (Keating ef al., 2006). Do
do, dic tinh chiu nhiét va chiu ethanol cua nim
men rat quan trong trong viéc téng hop ethanol
thong qua qua trinh 1én men duoc thyc hién boi
ndm men. Nhiét d6 1a yéu t6 anh hudng rat 16n dén
sy 1én men tao ethanol ctia ndm men (Heard va
Fleet, 1988). Hién nay, hi¢u ung nha kinh dang lam
cho trai dt 4m dan 1én va nhiét do van tiép tuc
tang dan trong twong lai (Isaac va Soden, 2000).
Viét Nam c6 khi hau nhiét déi gié6 mua, nhiét do
tang kha cao vao mua kho, nhiét d¢ trung binh &
mién Nam c6 thé dén 33-35°C, cang gay khé khin
trong viéc san xuét ethanol biang ndm men. Hon
nira, st dung ndm men chiu nhiét do cao co thé
gitip cho qua trinh 1én men dién ra nhanh, nguy co
nhiém vi sinh vat giam, giam ndng do oxy, chat khi
khac,... (Roehr, 2001) va giam dwoc chi phi dau tu
cho thiét bi lam mat mang lai loi ich kinh té
(Limtong et al., 2007; Abdel-Banat et al., 2010).

Saccharomyces cerevisiae 1a ching nim men
truyén thdng duoc ing dung trong 1én men rugu va
duoc st dung rong rai trong cong nghi¢p 1én men
ethanol (Radecka er al., 2015). Hau hét cac chung
S. cerevisiae chiu dugc gia tri pH thip, ham luong
dudng va ndng do ethanol cao nhung hi¢u sudt 1én
men ¢ nhiét d6 trén 35°C kha thap (Nevoigt, 2008).
Kluyveromyces marxianus c6 thé phat trién ¢ nhiét
d6 47°C, tham chi 1a 52°C (Banat et al., 1992) va
san sinh ethanol & nhiét d6 cao trén 40°C (Fonseca
et al., 2008). Hon nita, K. marxianus con c6 thuan
loi 14 toc do phat trién nhanh va kha nang sir dung
rong rii cic co chét trong cong nghiép nhu dudng
mia, bap, nudc trai cay, ri duong,... (Nonklang et
al., 2008). Ching nim men K. marxianus DMKU
3-1042 duoc phan lap tir dat trdng mia c6 kha ning
1én men va chiu nhiét dén 45°C (Limtong et al.,
2007) va duoc st dung trong nhiéu nghién ctru vé
sy anh hudng ctia nhié¢t do 1én kha nang 1én men
clia ndm ca vé co ché sinh hoa va sinh hoc phan tir
(Nonklang et al., 2008; Rodrussamee et al., 2011;
Lertwattanasakul et al., 2015).

Trai céy twoi khong nhiing la san phém co gia
tri dinh dudng cao ma con la thuc pham twoi phuc
vu truc tiép trong doi song hang ngay nhu cung cép
vitamin, acid hitu co, mudi khodng cho con nguoi.
Trai cdy duoc st dung chu yéu & dang tuoi, bén
canh d6 phat trién cac san pham tir tréi ciy ciing co
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¥ nghia hét sitc quan trong nham nang cao gia tri
sir dung cua cac loai trai cdy va phu hgp vdoi nhu
cdu, thi hiéu cua ngudi tiéu dung, dong thoi tao ra
nganh san xudt méi gop phén tao viée lam 6n dinh
va tang thu nhdp lam cho nguoi dan. Tur lau trai
cdy da duoc ché bién dé tao ra cac san pham khac
nhau nhung van giir dwgc gié tri dinh dudng va
cung cap nang luong cho con nguoi nhu: lam mut,
trai cdy say kho, dich trai cay 1én men dé tao ra cac
san pham ruou, ruou vang trai cdy,... Mot so san
pham ruou vang trai ciy da duoc nghién ctru nhu
ruou vang nho (Heard va Fleet, 1988); cam (Selli
et al., 2003), xoai (Akubor, 1996), dua hiu (Ngo
Thi Phuong Dung va ctv., 2011),...

Khoém 14 loai tréi cdy c6 dich qua rit giau dinh
dudng va rat t6t cho sirc khoe con ngudi. Trong
cac nam qua, khém da tré thanh mét loai hoa qua
co gia tri xut khiu cao, duoc nhiéu thi truong
trong va ngoai nudc ua chudng nhét 1a thi truong
cac nude chau Au, cac nude thude ving khi hau on
d6i. Viet Nam 1a mot trong nhimg nudc trong
khom chu yéu & khu vuc Dong Nam A va trén thé
gidi, san lugng nam 2013 dat dén 590.000 tan/nam,
chiém 2,38% san lugng khom trén thé gidi (FAO,
2014). San lugng khoém tang trong nhitng nam qua
da dit ra nhirng tiém nang va thach thirc méi cho
nganh coéng nghiép bao quan va ché bién tir ngudn
nguyén liéu quy bau nay. San xudt ruou vang khom
nhim da dang hoa san pham cling nhu tang hiéu
qua ddi véi loai cdy trong nay, ddc biét trong
truong hop vao mua thu hoach chinh va chua co
dau ra bén ving.

Muc ti€u cua nghién ctru nay nham tuyén chon,
dinh danh cac ching ndm men chju nhiét trién
vong c6 kha nang lén men ethanol tir dich ép khom
va xéc dinh cac diéu kién 1én men rugu vang khom
& nhiét do cao.

2 VAT LIEU VA PHUONG PHAP

2.1 Nguyén vt liéu va héa chit

Nguyén liéu: Khém (gidng Queen) chin duogc
mua & chg Cai Rang, thanh phé Céan Tho.

Hai muoi ba (23) dong ném men chiu nhiét da
duoc phan lap tu nhleu ngudn nguyén lidu (ca cao,
trai cdy, mia va dét trong mia, men rugu,...) va so
tuyen dya vao déc tinh chiu nhiét, kha ning 1én
men ethanol dugc luu trlr & phong thi nghiém Cong
nghé Sinh hoc Thuc pham, Truong DPai hoc Can
Tho (Ngo Thi Phuong Dung et al., 2015) va chung
Kluyveromyces marxianus DMKU 3-1042 (Truong
Pai hoc Yamaguchi, Nhat Ban).

Hoa chét: yeast extract, malt extract, peptone,
D-glucose, agar, ethanol, NaOH,... dugc mua tir
cac san pham thuong mai cua Merck (Puc) va
HiMedia Laboratories (An D9).
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Mai truong YPD (yeast extract 0,5%; peptone
0,5%; D-glucose 2,0%) va moi truong YPD agar
(mdi truong YPD bd sung 1,5 g/L agar) (Limtong
et al.,2007).

2.2 Thir nghiém kha ning l1én men ruwgu
vang khém & 37°C

Nidm men dugc ting sinh khdi trong 100 mL
moi truong tang sinh YPD da dugc khu trung &
121°C trong 15 phat. U lic 150 vong/phat & nhiét
d6 phong (28-32°C) trong 24 gid (mat sb dat 108 té
bao/mL). Nudc ép khom dugc thanh tring bang
NaHSO; (140 mg/L trong 2 gi¢). Chung 1 mL (mat
s6 10® té bao/mL) cac dong nim men va ching K.
marxianus vao 99 mL nudc ép khom trong binh
tam gidc 250 mL, day kin bang water-lock va u &
nhiét do 37°C trong 5 ngay. Kiém tra dich 1én men
v6i cac chi tiéu nhu pH, Brix, ham lugng duong va
ham luong ethanol dé tinh toan hiéu suat 1én men.

2.3 Thir nghiém kha nang 1én men rugu
vang khém & 40°C

Thi nghiém duge b tri hoan toan ngiu nhién
v6i cac dong ndm men duoc tuyén chon tir két qua
1én men ¢ 37°C. Tht nghiém dugc thuc hién &
40°C va lap lai 3 lan. Nude ép khém va dich sinh
khéi ndm men dugc chuan bi va thyc hién tuong tu
nhu thir nghiém & 37°C véi cac dong ndm men da
duogce tuyén chon. U lic 150 vong/phit trong 5 ngay
1én men & nhiét d6 40°C trong tu u lic (Incucell
111, buc).

2.4 Dinh danh cic chiing nim men chiu
nhiét dwgc tuyén chon

Céc dong ndm men chiu nhiét tuyén chon
duoc tang sinh trong 10 mL mdi truong YPD &
37°C trong 24 gid. Nam men duoc trich DNA va
khuéch dai trinh tu ving D1/D2 trén 26S rDNA
bing phan ung PCR v6i cap mdi NL-1
(5’-GCATATCAATAAGCGGAGGAAAAG-3’)
va NL-4 (5’-GGTCCGTGTTTCAAGAC GG-3’)
(O’Donnell, 1993). San phdm PCR duoc giai trinh
ty bang hé¢ thong giai trinh ty ABI PRISM 3100
(Applied Biosystems, USA). Dya trén trinh tu 26S
rDNA dé phan tich va so sanh véi trinh tyr cac
chung ndm men trén ngan hang dir liéu NCBI. Xay
dung cdy pha hé dya trén trinh ty doan gene 26S
rDNA bang cach so sanh multiple aligment theo
chuong trinh CLUSTAL X (Thompson et al.,
1997) va thiét 1ap theo phuong phép neigbor-
joining trong chuong trinh MEGA 6 (Tamura et
al., 2013) véi chi sb bootstrap 1.000 lan lap lai.

2.5 Khaio sat diéu kién 1én men rwou vang
khém bing nim men chiu nhiét

Su du,ng 1 dong nidm men c6 kha ning 1én men
manh nhat tir thir nghiém 1én men & 37°C va 40°C.
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Néam men duoc ting sinh khdi trong méi truong
YDP dén khi mat sb dat 10® t& bao/mL. Ly tAm dé
thu sinh kh6i ndm men, mat sb dat 10° té bao/mL.
Pha lodng dich ndm men v&i cac mat sé 10°, 108 va
107 t& bao/mL (méat s6 nAm men sau khi chung vao
binh tam giac lan luot dat 107, 10° va 10° tb/mL).
Thi nghiém duoc tién hanh v6i 3 nhan t6: mat s6
gidng ching (10%, 10% va 107 tb/mL), ham luong
duong theo Brix (14,2; 18,6; 22,8°Brix) va thoi
gian Ién men (5, 7 va 9 ngay). Nudc ép khom duoc
thanh tring bang NaHSO; (140 mg/L trong 2 gid).
MJi nghiém thirc 1én men dugc thyc hién véi 99
mL nudc ép khom trong binh tam giac 250 mL &
37°C. Céc chi tiéu phan tich nhu pH, Brix, ham
lwong dudng va ethanol sau khi 1én men & cac méc
thoi gian bd tri thir nghiém.
2.6 Phin tich va xir Iy két qua

Gia tri pH dugc xac dinh bang pH ké
(Sartorius, PB-20, Ptrc), Brix dugc xac dinh béng
khuc xa ké (Hand Refractometer, FG103/113,
Euromex-Ha Lan), ham lugng duong khir duogc
phan tich thong qua phan ung véi acid
dinitrosalicylic (phuong phap DNS, Bennett, 1971)
va ham lugng ethanol dugc xéac dinh béng phuong
phap chung cat (Nguyén binh Thuong va Nguyén
Thanh Hang, 2005). Mat s6 té bao duoc xac dinh
bang phuong phap dém truc tiép trén budng dém
hf)ng cau (Hemocytometer HBG  German
Chamber). Két qua thi nghiém duoc xur Iy va vé
biéu d6 bang phin mém Microsoft Excel 2010
(Microsoft Corporation, USA). Sé liéu thi nghiém
dugc xir Iy théng ké bang chuong trinh
Statgraphics Centurion XV ver 15.1.02 (Statpoint
Technologies, Inc., USA).

3 KET QUA VA THAO LUAN

3.1 Kha ning lén men rwgu vang khom &
37°C

Két qua kha ning 1én men cua 23 dong ndm
men chiu nhiét va chung K. marxianus DMKU 3-
1042 (d6i chimg) trong méi trudng dich khom véi
pH 4,5, ham lugng duong & 20°Brix duoc thé hién
o0 Bang 1. Sau 5 ngay 1&n men, pH va Brix cua dich
khom giam, pH két thuc 1én men trong khoang
3,75-4,24 (pH ban dau 1a 4,5) va Brix 6 muac 10,0-
16,5% (Brix ban dau 1a 20%). Ham luong ethanol
dao dong kha 16n giira cac dong nim men, trong
khoang 1,71-7,40% (v/v). Hiéu suit 1én men dao
dong trong khoang 30,82-74,56%, tuong Gng voi
luong dudng tiéu thu 83,41-178,03 g. Dong ndm
men Y8 (dugc phén 1ap tir ca cao) c6 kha ning véi
ham lugng ethanol dat cao nhat 1a 7,45% (v/v),
khac biét c6 y nghia thong ké véi do tin cay 95%,
s0 v6i cac chung con lai, tiép dén 1a dong Y32 véi
ham luong ethanol dat 7,01% (v/v). Hiéu suit 1én
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men cua ching Y8 la 74,56% (v/v) khac biét co y
nghia thng ké vai do tin cdy 95% so voi hdu hét
cac dong nam men con lai (trir dong Y32, Y34 va
Y80 c6 hiéu suét 1a 61,9%, 60,55% va 59,77%).
Ngoai ra, cac ching nim men c6 kha ning 1én men
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kha t6t nhu dong YVN7, Y81, Y34, Y54 va Y80
v6i ham luong ethanol sinh ra twong dbi cao lan
lugt 1a 6,06%; 5,11%; 5,11%; 4,60% va 4,37%
(v/v) véi hiéu suit 1én men tuong ung 56,62%;
51,30%; 55,57% va 59,77%.

Bang 1: Két qua sau 1én men ciia cic dong nAm men trong dich khém & 37°C

Chiing pH sau Brix sau Ethanol Duwdng sir dung Hiéu suit
nim men 1én men 1én men (% v/v) (g/L) 1én men (%)
Y8 4,01 10,00 7,45%1 154,48 74,56
Y29 4,12 15,57 3,07 96,86 51,74bcdefe
Y31 4,10 15,37 3,37¢fe 130,07 40,97dfeh
Y32 4,08 11,87 7,012 178,03 61,90
Y33 4,09 15,47 2,99¢ 119,12 39,421
Y34 4,11 14,00 5,11¢4 130,42 60,553
Y35 4,13 15,53 3,21 112,56 44 2] bedefeh
Y37 4,14 15,73 2,96¢ 115,75 39,40
Y38 4,08 15,43 3,452 130,50 41,10d%feh
Y39 4,09 15,33 3,281 95,91 56,160t
Y42 4,06 15,53 3,251 105,14 47,95bcdefeh
Y47 4,14 15,70 3,23fe 119,98 41,51 defeh
Y53 4,14 15,47 3,311 125,24 40,71°fe
Y54 3,75 14,40 4,604 128,43 55,57bcdef
Y80 4,09 14,20 4,374f 112,99 59,774bed
Y381 4,02 12,63 5,11¢4 153,88 51,30bcdefe
Y88 4,11 15,47 3,101 138,27 34,62¢
Y104 4,04 15,50 3,27% 116,10 43,4 8bedefeh
YVN3 4,12 15,57 3,37 126,11 41,89cdefeh
YVN7 4,24 12,07 6,06 164,49 56,620cdef
YVNS8 4,09 17,07 3,552 100,57 55,14bedet
YVNI12 4,12 17,97 1,71h 86,77 30,821
YVN30 4,16 16,50 2,95¢ 83,41 56,94bcdef
K.marxianus 3,94 11,83 6,602 174,93 58,322bede
CV (%) 16,67 19,21

1 Gid tri trung binh cia 3 lan Igp lai, trong ciing mét cot cdc chit s6 mii giong nhau thi khéc biét khong c6 y nghia théng

ké 5% (p<0,05)

Theo nghién cuu cia Santoshkumar va Patil
(2006), hau hét cac dong nam men dugc phan lap
tu trai khom va 1én men trong dich khém & 37°C
dat ham luong ethanol tir 5,20-7,40% (v/v) va dong
S. ellipsoideus 101 dat cao nhat dén 8,33% (V/v).
Hiéu suit 1én men & 37°C trong co chét dich khom
ctia cac dong ndm men khé thap, theo nghién ctru
cua Alain et al. (1987), khi 1én men ethanol tir dich
khom, hiéu sut 1én men ethanol thay d6i dang ké
theo nhiét d9, khao sat I1én men & cac mac nhiét do
25°C, 30°C, 32°C va 35°C thu dugc hiéu suét 1én
men ethanol lan Iuot 1a 59%, 83%, 69% va 89%.
Ham lugng ethanol dat duwoc & mirc 2,72-4,70% va
3,10-5,50% (w/v) khi 1én men ¢ 30°C va 35°C bai
dong S. cerevisiae CMI. Khi dat dugc hi¢u suit 1én
men cuc dai & nhiét do nhit dinh néu cang tang
nhiét o, hiéu suat s& theo chiéu hudng giam.

Dua vao két qua phan tich thdng ké, 7 dong c6
kha nang lén men ethanol cao & 37°C trong dich

10

khom 1a Y8, Y32, Y34, Y54, Y80, Y81 va YVN7,
v6i ham lugng ethanol sau 1én men trong khoang
4,37-7,45% (v/v) va hiéu suit 1én men dat 54,30-
74,56%. Bay dong nay duoc tuyén chon dé tiép tuc
thtr nghiém khéa nang 1én men & 40°C trong dich
khom.
3.2 Kha ning 1én men rugu vang khom &

40°C

Két qua 1én men & 40°C trong dich khém cua 7
dong ndm men va chung K. marxianus véi pH 4.5
va ham lugng duong 1 215 g/L dugc thé hién &
Bang 2. Két qua cho thiy khi cac dong nim men
lén men trong co chét dich khém ¢ diéu kién nhiét
d6 cao (40°C) tao ra do con khé thap vi nhiét do tc
ché 1én kha ning hoat dong ctia chung. Dong nim
men Y8 1én men v6i ham luong ethanol va higu
suat 1én men cao nhét lan luot 1a 4,18% (v/v) va
56,38%, lwong duong tidu thu 116,40 g. Két qua
thong ké cho thiy lugng ethanol va hiéu suét lén
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men cta dong ndm men Y8 khac biét c6 ¥ nghia
thong ké & muc 5% so véi cac dong ndm men con
lai (trr ching Y34 vé6i hiéu sudt 1én men dat
42,8%). Cac dong ndm men Y34, Y54, Y80, Y8,

Téap 51, Phan B (2017): 7-15

YVN7 va K. marxianus sinh ra do con kha thap,
trong khoang 1,14-2,78% (v/v) va hiéu suét chi dat
23,95-42,78%. Riéng dong ndm men Y32 khong co
kha nang 1én men & nhiét 46 40°C.

Biang 2: Két qua sau 1én men ciia cac dong nAm men trong dich khom & 40°C

Chiing pH saulén  Brix sau lén Ethanol Puwong st Hiéu suit
nim men men men (% vIv) dung (g/L) 1én men (%)
Y8 4,04 15,60 4,181 116,40 56,38
Y32 4,17 20,00 0¢ 74,91 0¢
Y34 4,12 17,30 2,78° 98,21 42,78%
Y54 4,10 18,73 1,21 78,28 23,95¢
Y80 4,10 18,27 1,980 82,51 35,11%
Y81 4,08 18,23 1,94b¢ 89,75 33,440
YVN7 4,06 18,57 1,81% 87,77 31,500
K.marxianus 4,10 19,17 1,14 64,39 29,12b¢
CV (%) 11,77 19,80

! Gid tri trung binh ciia 3 lan lgp lai, trong ciing mét cOt cdc chik s6 mil giong nhau thi khdc biét khéng c6 y nghia thong

ké 5% (p<0,05)

Két qua cho thdy sy anh hudng rit 16n ctia nhiét
d6 dén kha ning 1én men ctia nAm men (Hinh 1).
Nhiét d6 t6i vu dé 1én men ethanol khoang 25-30°C
va ham lugng ethanol giam & 40°C, nhiét d6 cang
cao nim men cang bi tc ché va giam hoat tinh 1én
men (Tahir et al., 2010). Két qua nghién ctru cia
Limtong et al. (2007) trén dich ép nudc mia ciing
thiy rang c6 sy thay d6i ham luong ethanol khi
thay doi nhiét do 1én men nhu dong K. marxianus

DKMU 3-1042 ¢ 37°C c6 ethanol 1a 8,70% (v/v)
va ¢ 40°C thi ham lugng ethanol giam xudng
6,78% (v/v). Két qua nghién ctru trén 2 dong ndm
men S. cerevisiae va S. paradoxus phan lap tir ca
cao ¢6 kha niang chiu nhiét cho thiy khi 1én men
trong ri duong voi ham lugng ethanol dat 7,36% va
7,40% (v/v) & 30°C nhung giam xudng con 4,15%
va 3,92% (v/v) & 40°C (Phong ef al., 2016).

Ham lwong ethanol (% v/v)

a37°C
840°C

%

S = NN W A U &N O X
1

Y54

Dong nam men

Y80

YVN7 K.
marxianus

Y81

Hinh 1: So sanh ham lwgng ethanol (% v/v) khi 1én men é nhiét d¢ 37°C va 40°C

Két qua 1én men & 37°C ciing nhu & 40°C duoc
tong hop va so sanh ¢ Hinh 1 cho thdy dong nim
men Y8 cé kha nang 1én men tdt & ca nhiét d6 37°C
(ham luong ethanol dat 7,45% (v/v) véi hiéu suét
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1én men 74,56%) va 40°C (ethanol dat 4,18% (v/v)
Vé:i hiéu suat 56,38'%) nén duoc chon dé xac dinh
diéu kién 1&n men toi wu rugu vang khém & 37°C.
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3.3 Dinh danh nim men chiu nhiét dwgc
tuyén chon

Cac dong ndm men Y8, Y32, Y34, Y54, Y80
va Y81 dugc xac dinh 1a loai S. cerevisiae voi ma
s6 va do twong dong lan luot 1a Y8 (mid sé:
KRO014240.1; d6 tuong ddng 100%), Y32 (ma sd:
KF442632.1; do twong ddng 96%), Y34 (mi so:
KP998094.1; do twong ddng 97%), Y54 (mi so:
CP011558.1; do tuong dong 100%), Y80 (ma so:
KR014239.1; do twong dong 100%) va Y81 (ma

100

0.0z
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s6: KR014239.1; d6 twong dong 100%) va YVN7
dugc xac dinh la loai C. glabrata (ma so:
IN032660.1; do twong dong 100%).

Méi quan hé di truyén cua cac dong ndm men
chiu nhiét duoc xac dinh bang cach v& ciy phat
sinh loai dya trén trinh ty gen vung D1/D2 trén
26S rDNA. Két qua cay phat sinh loai dwoc xdy
dung bang phan mém MEGA 6 (theo thong so
Neighbor — Joining) ctia 7 dong ndm men chiu
nhiét tuyén chon dugc thé hién & Hinh 2.

Saccharomyces cerevisiae Y81
Saccharomyces cerevisiae
Saccharomyces cerevisiae Y80
Saccharomyces cerevisiae Y§
Saccharomyces cerevisige Y54

| Candida glabrata YWVNT

L Candida glabrata

Hinh 2: Méi quan hé di truyén ciia cic chiing nAm men chiu nhiét

Dua vao sy phan nhanh trén cay phat sinh loai
cho thdy cy phat sinh loai phan ra thanh 2 nhanh
riéng biét, nhanh thir nhat bao gdm cac dong nim
men S. cerevisiae Y8, Y54, Y80 va Y81 c6 méi
quan hé gan giii véi nhau vi ¢6 mirc do tin ciy cao
(chi s6 boostrap 100%) va nhanh thi hai 1a dong C.
glabrata YVNT.

3.4 Két qua thir nghiém céc diéu kién lén
men rugu vang khom

Dong S. cerevisiae Y8 dugc st dung cho thw
nghiém cac diéu kién 1én men ruou vang khom véi
3 nhan t6: mat s nAm men (10%, 10°, 107 tb/mL),
Brix (14,2; 18,6; 22,8%) va thoi gian 1én men (5, 7
va 9 ngay). Két qua cho thiy c6 sy anh huong ré
rét ciia ham luong duong dbi v6i két qua 1én men
(Bang 3). O nhitng nghiém thtc c6 lugng dudng
thip, ham lugng ethanol sinh ra thip, cu thé
nghiém thirc 1 (5 ngay - 14,2°Brix - 103 tb/mL), 4
(7 ngay - 14,2°Brix - 10° tb/mL) va 7 (9 ngay -
14,2°Brix - 10° tb/mL) véi ham luong ethanol 1an
luot 1a 2,50%, 3,48% va 2,71% (v/v). Ham lugng
duong cang cao thi ham lugng ethanol cang cao
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nhu nghiém thirc 12 (5 ngay - 18,6°Brix - 107
tb/mL) va 15 (7 ngay - 18,6°Brix - 107 tb/mL), ham
lugng ethanol twong ung 1a 10,03% (v/v) va 9,74%
(v/v), hiéu suét lan luot 14 80,05% va 78,9%. Trong
d6, nghiém thic 12 (5 ngay - 18,6°Brix - 107
tb/mL) c¢6 ham lugng ethanol khac biét c6 v nghia
voi d9 tin cay 95% so véi cac nghiém thirc con lai.
Trong 1én men, ham lugng ethanol c6 lién quan
dén ndng do duong trong mdi truong. Ham luong
duong thip, ndm men bi thiéu nguén dinh dudng
dan dén giam sb luong san phdm nhung néu ting
ham luong dudng quéa cao nong do ethanol ciing bi
giam vi ham lugng dudng qua cao s€ lam tang ap
suat tham thau, mat cin bang trang thai sinh 1y cia
nidm men (Tahir ef al., 2010). Két qua thuc nghiém
cho sb liéu phu hop nhu trong truong hop cua cac
nghiém thirc 22 (7 ngay - 22,8°Brix - 10° tb/mL),
23 (7 ngay - 22,8°Brix - 10° tb/mL) va 25 (7 ngay -
22,8°Brix - 107 tb/mL), ham lugng ethanol chi dat
4,59%, 5,89% va 4,05% (v/v) la cac nghiém thirc
¢6 luong dudng ban dau cao nhét trong 3 muc bd
tri thir nghiém.
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Bang 3: Két qua diéu kién 1én men t6i vu rwou vang khém ¢ 37°C

Nghiém Ngay-Brix- Brix sau Ethanol Puong Hi¢u suit
thirc Mat sb 1én men (% v/v) st dung (g/L) 1én men (%)
1 5-14,2-10° 10,5 2,50i! 93,02 41,35m°

2 5-14,2-10° 8,0 4,100 106,74 59,15hik
3 5-14,2-107 6,6 5,66¢ 108,81 80,30%
4 7-14,2-10° 9,5 3,481 98,72 54,40

5 7-14,2-10° 8,5 4,18 107,13 60,20¢hiik
6 7-14,2-107 53 6,018 108,16 85,75°

7 9-14,2-10° 10,0 2,71 99,24 39,50°

8 9-14,2-10° 8,0 4,41h 103,76 64,10¢fehi

9 9-14,2-107 6,7 6,208 105,06 86,05°
10 5-18,6-10° 11,3 5,70g 168,42 52,10km
11 5-18,6-10° 9,2 7,35t 185,11 61,25fh
12 5-18,6-107 7,3 10,03? 191,19 80,85%
13 7-18,6-10° 11,0 6,41¢ 167,90 58,95hilk
14 7-18,6-10° 9,2 7,99¢ 184,47 66,804
15 7-18,6-107 7,1 9,74% 190,29 78,90%
16 9-18,6-10° 11,3 6,27¢ 164,28 58,85Mik
17 9-18,6-10° 9,5 8,70¢de 182,27 73,654
18 9-18,6-107 7,15 9,51 189,00 77,55%%¢
19 5-22,8-10° 18,3 4,40 121,19 56,101
20 5-22,8-10° 16,3 7,68t 172,82 68,55%fe
21 5-22,8-107 13,3 9,402 192,88 75,4054
22 7-22,8-10° 18,0 4,59h 143,19 49 45!mn
23 7-22,8-10° 16,1 5,89¢ 162,47 56,001k
24 7-22,8-107 13,1 9,19bed 195,59 72,50bede
25 9-22,8-10° 18,5 4,1h 136,72 45,60mne
26 9-22,8-10° 16,6 5,89¢ 167,77 54,15
27 9-22,8-107 14,0 8,544 190,80 69,00
CV (%) 5,58 5,97

!Gid tri trung binh ciia 3 lan Iap lai, trong ciing mét cét cdc chit s6 mii giong nhau thi khéc biét khéng cé y nghia théng

ké 5% (p<0,05)

Mat s6 nAm men va thoi gian 1én men ciing 1a
nhimng yéu t6 anh huong dén sy 1én men. Mat sd
nam men thap khi vao méi trudng mdi can co thoi
gian thich nghi, phat trién dén mat sb thich hop va
khi thoi gian 1én men ngin s& lam han ché kha
ning 1én men t6i da cua ndm men nhu nghiém thic
1 (5 ngay - 14,2°Brix - 103 tb/mL) va 19 (5 ngay -
22,8°Brix - 107 tb/mL), ham lugng ethanol chi dat
2,5% (v/v) va 4,40% (v/v) (Hinh 3). Néu mat s6
nam men thap nhung kéo dai thoi gian 1én men s&
lam anh hudéng dén tién d9, tén chi phi, thoi gian
cho viéc 1én men. Ban dau, ndng do ethanol kha
thp, sau d6 mat s nAm men ting 1én va nong do
ethanol bat dau ting, ham luong duong giam,
nhung khi qua giai doan tdi wu cho 1én men néu
kéo dai thoi gian 1én men khi ham lugng con lai
qué thap thi ham luong ethanol khong ting ma bit
dau giam (Tahir ez al., 2010).

Véi d6 Brix ban dau 1a 18,6°Brix va 22,6°Brix,
cac nghiém thirc mét s6 t€ bao gidng ching 10°
tb/mL cho ham lugng ethanol trong khoang 5,89-
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8,70% (v/v), hiéu suét trong khoang 54,15-73,65%
(Hinh 3). Nghiém thuc 17 (9 ngay - 18,6°Brix —
10° tb/mL) c6 ham lugng ethanol dat cao nhét 1a
8,70% (v/v) va hiéu sudt 1én men dat 73,65%. O
cac nghiém thirc c¢6 mat $6 107 tb/mL, ham luong
ethanol dat cao hon. Cac nghiém thirc 12 (5 ngay -
18,6°Brix - 107 tb/mL), 15 (7 ngay - 18,6°Brix -
107 tb/mL), 18 (9 ngay - 18,6°Brix - 107 tb/mL), 21
(5 ngay - 22,8°Brix - 107 tb/mL), 24 (7 ngay -
22,8°Brix - 107 tb/mL) va 27 (9 ngay - 22,8°Brix -
107 tb/mL) c6 ham lugng ethanol dat 10,03%,
9,74%, 9,51%, 9,40%, 9,19% va 8,54% (v/v), hi¢u
suat lan lwot dat 80,85%, 78,90%, 77,55%,
75,40%, 72,5% va 69,0%. Trong do, nghiém thuc
12 (5 ngay - 18,6°Brix - 107 tb/mL) ¢6 ham lugng
ethanol cao nhét, dat 10,03% (v/v) twong tmg véi
hiéu suit 1én men 1a 80,85%. Theo Nguyén Xuén
Ra (2014), ndng do ethanol trong rugu vang dat tir
8-15% (v/v), do do6 véi dléu kién d6 Brix ban dau
la 18,6°Brix va mat so gidng chung 107 tb/mL déu
tao san pham c6 d con dat yéu cau. Két qua cing
cho thiy khong co su khac biét ¥ nghia vé ham
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luong ethanol khi ting ham luong dudng ban dau,
tham chi ham luong ethanol thu dgqc con cod
khuynh huéng giam do su tac dong dong thoi cua
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nhiét 6 va ap suat tham thau 1én nAm men (Tahir
etal., 2010).

12~

Ham lwong ethanol (% v/v)
(o)}

8 14,2°Brix
18,6°Brix
[22,6°Brix

5 ngay - 7 ngay - 9 ngay - 5 ngay - 7 ngay - 9 ngay - 5 ngay - 7 ngay - 9 ngay -

1075 10"5 10"5 10n6 10n6
tb/mL  tb/mL tb/mL tb/mL tb/mL
Nhén tb

tb/mL

1006 1077

tb/mL

10n7
tb/mL

1007
tb/mL

Hinh 3: So sanh ham lwgng ethanol sau 1én men giira cac nghiém thire & 37°C

Trong cing diéu kién vé mat sd giéng chung
107 tb/mL, nghiém thirc 12 (5 ngay - 18,6°Brix -
107 tb/mL) ciling 1a nghiém thirc c6 thoi gian 1én
men ngan nhét (5 ngay) so voi thoi gian 1én men 7
va 9 ngdy & cic nghiém thirc khac. Két qua danh
gia cam quan cho thdy rugu khong c6 mui la,
khong bi van duc, mau sang, vi vira phai, mui dac
trung. Két qua cho thiy nim men S. cerevisiae Y8
l1a dong chiu nhiét c6 hoat lyc cao va cé kha nang
tng dung trong 1én men san xuét ruou vang khom.

Nhu vay, tir két qua thr nghiém trén di xac
dinh duogc cac diéu kién 1én men rugu vang khom
bao gdm ham luong dudng ban dau 13 18,6°Brix,
mat s6 giéng ching 107 tb/mL va thoi gian 1én men
5 ngay o 37°C cho san pham c6 ham luong ethanol
dat cao nhat 1a 10,03% (v/v) va hiéu suit 1én men
1a 80,85%.

4 KET LUAN

Tir két qua nghién ctru da tuyén chon duoc 7
dong ndm men (Y8, Y32, Y34, Y54, Y80, Y81 va
YVN7) c6 kha nang 1én men ethanol & 37°C trong
dich khoém véi ham lwong ethanol dat 4,37-7,45%
(v/v). Dong nidm men Y8 c6 kha ning 1én men
ruou vang khom tt & ca 37°C va 40°C, ham luong
ethanol dat 1an luot 1a 7,45% va 4,18% (v/v). Cac
dong ndm men tuyén chon dugc dinh danh 1a S.
cererevisiae va C. glabrata. Cac diéu kién 1én men
ruou vang khom dugc xac dinh véi ham lugng
duong ban dau 1a 18,6°Brix, mat sb giéng chung
107 tb/mL, 1én men trong 5 ngay & 37°C cho sén
phém ¢6 ham lugng ethanol dat cao nhét 13 10,03%
(v/v) va hiéu suat 1én men 1a 80,85%.
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