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ABSTRACT

Threeleaf cayratia (Cayratia trifolia L.) has been confirmed to possess
high biological activity compounds that are antioxidant and reduce the
growth of tumors. Threeleaf cayratia grows naturally in the Mekong
Delta region of Vietnam, but there is limited research on this plant. This
article provides the results on the isolation and the selection of
thermotolerant yeast strains for the applications of wine fermentation in
the context of global warming conditions. Out of the threeleaf cayratia
samples collected in the Mekong Delta, 151 yeast strains have been
isolated and classified into four genera, namely Saccharomyces,
Hanseniaspora, Pichia, and Candida. Among them, 64/151 strains could
grow at 37°C on plates supplemented with 9 to 12% (volume/volume)
ethanol. Threeleaf cayratia fermented wine using selected thermotolerant
yeast strains is good in the organoleptic evaluation and contains a high
value of total polyphenol which contributes to antioxidant characteristic
of the wine.

TOM TAT

Trdi gidc (Cayratia trifolia) di diroc nhiéu nghién ciru trén thé gidi khang
dinh ¢é chiva nhiéu hop chdt cé hoat tinh sinh hoc cao, ¢é khd nang khdang
oxy hda, giam su tang truong cua khoi u. O Viét Nam, trdi gidc la mét
logi trdi moc hoang dgi, phé bién V&i nguoi dan oBong bang song Cuu
Long, tuy nhién cac nghién ciru Ve né con han ché. Bai vzét nham cung
cap nhiing két qua Vephan Idp nam men trong tu nhién, tuyen chon nhiing
ching ndm men c6 kha néng chiu nhi¢t aé ung dung vao qua trinh lén
men ruou vang dap ing véi diéu kién dm dan 1én cia trdi dat hién nay.
Tur trdi gidce trong tw nhién ¢ Pong bang séng Ciru Long, ¢6 151 ching
nam men dia duwoc phdn Ilgp thugc bon giong Saccharomyces,
Hanseniaspora, Pichia, va Candida, trong dé c6 dén 641151 chiing c6 kha
ndang phdt trién ¢ nhiét dg 37°C va chiu duoe dg con dén 9-12% VIv. Rurou
vang trdi gidc lén men tir cde chung ndm men chiu nhiéz duwroc tuyén chon
cho gid tri cam quan tot cing nhw ¢é sw hién dién cia thanh phan
polyphenol kha cao gép phan tao nén dac tinh khing oxy héa cia san
pham.
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1. GIOI THIEU

Day giac (Cayratia trifolia) la mot loai day leo
than gd moc hoang dai trong trang co va ring thua,
doc hang rao hay céac bui ¢ cac nudc nhu Trung
Quéc, Viét Nam, Lao, Campuchia, Thai Lan,
Myanma, Indonesia, Malaysia. Trén thé giéi, nhiéu
nghién ctru cho thiy trong thanh phan loai giac co
chtra cac hop chit ¢ hoat tinh sinh hoc cao nhu
phenolic acid, flavonoid, stilbene, anthocyanidin,...
céc bd phan khac nhau cia giac ¢6 chira dau sap mau
vang, steroid, terpenoid, tannin, hydrocyanic acid, ...
(Kumar et al., 2011).

Ruogu vang c6 lich sir hang ngan nam, duoc san
Xuit ddu tién & cac nuéc Chau Au. Ngay nay, cic
san pham ruou _vang da va dang dugc nghién ctu dé
da dang hoéa vé chung loai, cai tién vé chét luong,
nang suit 1an quy md nhim dap tng nhu cau ngay
cang cao cua nguoi tiéu dung. Theo truyén thong,
rugu vang dugC san xuét tir nho chin, sir dung nim
men Saccharomyces cerevisiae dé nang cao hiéu
qua 1én men (Bui Ai, 2005). Trong qua trinh 1én men
rugu vang, mét trong nhimng yéu to guan trong nhat
chinh 14 ngudn ndm men. D4i véi nam men, nhiét do
¢6 anh huong quan trong dén qua trinh chuyén hoa
duong thanh ethanol (Lwong Dic Pham, 2009).
Hién nay, nhiét do trai dit dang 4m dan 1én do hién
tuong bién d6i khi hau. Nhiét do tang cao s& anh
huong dén kha ndng 1én men cua nam men trong qué
trinh san xut ruou vang cling nhu can phai tiéu tén
mot phan nang lugng dé gitr 6n dinh nhiét do cho
cac hé théng Ién men (Limtong et al., 2007;
Yuangsaard et al., 2013). Vi vdy, viéc lya chon nam
men chiu nhiét dé 1én men ruou 1a mot giai phap hiru
hiéu mang lai nhiéu lgi ich dang ké nhu tan dung
dugc nhiét d6 cao dé 1én men va giam chi phi dau tu
cho thiét bi lam mat, tir d6 tao ra nhiéu loi ich kinh
té trong san xuat (Roehr, 2001; Yuangsaard et al.,
2013). Bén canh do, viéc phan 1ap va dinh danh cac
chung nim men ciing gop phan lam phong phu thém
su hiéu biét v& da dang sinh hoc vi sinh vat.

2. NOI DUNG
2.1. Dic diém Phﬁn loai, thanh phin héa hoc
va tinh chat cia loai giac
2.1.1. Pdc diém phdn logi va diéu kién tu nhién
Cua loai giac

Giac co tén khoa hoc la Cayratia trifolia (L.)
Domin thuoc b¢ Vitales (Bang 1), loai thén leo hoa
g6 va day leo nho tua cudng moc doi dién ¢ 1a dai
khoang 2-3 cm thuong phén ra 3 nhanh (Kumar et
al., 2011), doi khi c6 4-5 nhanh c6é mau nau dé cé it
long, gan doc. La moc cach kép 16ng chim, c6 3 14
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chét ghép lai 14 ¢ gitta thuong to hon hai bén, 14 chét
¢6 hinh tring thon nhon dai, gan 14 hinh 16ng chim,
6-8 cap gan phu, gan 14 & 2 mat déu co6 1ong dai mau
do6. La gia mau xanh lyc & mat trén, 1a non thi cé
mau xanh hoi d6, mat duéi mau nau. Than co tiét
dién da giac, than gia mau xanh, thin non mau nau
d6, nhiédu gan doc, it 16ng dai. Phat hoa & nach 14
dung, co6 thé cao; hoa rong 6-8 mm, dai hinh dia, 4
canh hoa, xanh; tiéu nhuy trugt canh hoa, dia mat
vudng, nhuém dé (Pham Hoang Ho, 2000).

Bang 1. Phin loai khoa hoc cia leai giac (C.

trifolia)
Nganh (phylum) Tracheophyta
Lép (class) Magnolipsida
B (order) Vitales
Ho (family) Vitaceae
Chi (genus) Cayratia
Loai (special) Trifolia

(Kumar et al. (2011))

Céc mau trai giac thu hai 6 Bong bang séng Ciru
Long (BBSCL) c6 dang tron hoac det, qua mong c6
nhiéu thit, nhidu nuéc, bé mat trai bong hodc hoi
nham c6 kich thudc trung binh khoang 1,5 — 2 cm.
Dang trai tron c6 1a tron, b& mat 14 khong c6 16ng va
cé it ring cua & bia 14; trai dang det, 14 c6 1ong va
nhiéu rang cua ¢ bia 14 (Poan Thi Kiéu Tién va ctv.,
2018d).

Hinh 1. Hinh dang trai giac & PBSCL. A: trai
giac dang tron, B: trai giac dang det

(Poan Thi Kiéu Tién va ctv., 2018d)

Loai giac séng chii yéu bam theo cac bui cay
hogc trang co trong rimg dugc tim thdy & cac ving
nti cua An D9, & mot phan clia ving nong An Do tir
Jammu va Rajasthan dén Assam (Kumar et al.,
2011). Day giac phan bd rong rii & cic ving nhiét
déi va can nhiét dai, moc hoang dai ¢ cac trang co
va rumg thua ciia Chau A (Trung Qudc, Thai Lan,
Philiphines, Cambodia, Viét Nam, ...), Chau Phi, Uc
va cac dao Pacific (Soejima et al., 2005).
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O Viét Nam, giac moc hoang trong cac quan thé
thir sinh, doc cac hang rao, trong cac bui ram, phan
bd tir cac tinh Lao Cai, Hi Nam, Hai Phong qua cac
tinh Mién Trung cho dén cac tinh ving DPBSCL nhur
Kién Giang, An Giang, Ca Mau, Long An, Tra Vinh,
... . Vung BDBSCL vai khi hau nhiét déi da tao ra
nhiéu dang sinh canh ty nhién, thay ddi tir bai tridu,
giong cat va dam lay ngap triéu ¢ ving ven bién,
ving cira song, cho dén viing ngép 1ii, cac khu triing
rong dam lay, than bun, cic diy dat phu sa ven song
va bac thém phu sa c6 nam sau trong nodi dia. Vi
dat phi sa ngot, mau md, it nhiém phén va nhiém
man, nhiét do trung binh quanh nam 28-35°C, thich
hop cho day gidc moc hoang khip noi. Trai giac
dugc tim thay rat nhiéu va phd bién ¢ ving ring U
Minh (Pham Hoang H9, 2000; V3 Vin Chi, 2004).

2.1.2. Thanh phan héa hoc va tinh chdt cia lodi

gidc

Nhiéu cong trinh nghién ciu cho thay day giac
¢6 nhiéu céng dung trong viéc st dung lam thudc
duoc liéu, tri liéu, thude thi y, ngoai ra con ¢ hoat
tinh khang oxy hda, khang siéu vi, hoat tinh tri ung
thu, bao vé than kinh (Kumar et al., 2011). Day giac
say kho dang bot tinh chat két hop acetate va
methanol ¢6 két qua thir nghiém vé tinh chét khang
oxy hoa nho kha nang v6 hoat DPPH (1,1 - diphenyl
- 2 - picryl hydraryl) rat hiéu qua (Homhual et al.,
2007).

Trong la giac co6 chua piceid, resveratrol,
viniferin va ampelopsin. Ngoai ra, & gdc va ré cua
gi4c, theo mot s6 bao cao c6 chira hydrocyanic acid
va delphinidin, mot s6 chat flavonoid nhu
cyanogenic dwoc tim thdy trong hat va qua (Kumar
et al., 2011). Trong thanh phan tréi ¢6 chira cac hop
chit nhu alkaloid, flavanoid, tannin, protein,
phenol, amino acid, carbohydrate, cardioglycoside,
saponin, terpenoid and steroid (Sowmya et al.,
2015).

L4 va trai c6 chira ham luong cao phenolic, mau
dich trich ethanol c6 kha ning chdng oxy héa cao
(Rabeta & Lin, 2015). Céc chiét xuét ethanolic ctia
toan bo loai giac c6 kha ning lam sach gc tu do.
Phan tich HPTLC (high-performance thin layer
chromatography) di danh gid rang chiét xuét
ethanolic cta loai gidc ¢ ndm hop chat alkaloid va
mot hop chét flavonoid, va dugc bao cao c6 hoat
tinh chong oxy héa twong dwong thudc tiéu chuén
(Perumal et al., 2012).

Giéc dugc st dung chira bénh tiéu duong, va cac
bénh ngoai da nhu vét thuong, khoi u, nhot, chay
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nang, vét cat, chan thuong va mun nhot (Swarnkar
& Katewa, 2008). Tinh chét tho cua day giac dugc
thir nghiém trong kiém tra vé sinh hoc so bd cho thiy
hoat tinh khang khuan d6i véi Escherichia coli,
Bacillus subtilis , Micrococcus luteus va Penicillium
oxalicum (Nick, 1995). Mot sé chat duoc trich tir
day giac da duoc nghién ctru nhu san pham ty nhién
¢6 tac dung diéu tri ung thur.

Nghién ctu vé kha niang chdng tiéu duong o
chuot tir dich trich ¢ ré cua giac cho thay cac chiét
Xuit bang dung méi ethyl acetate c6 hoat tinh chéng
tiéu duong manh trén chudt & hai lidu 200 mg/kg va
400 mg/kg (Batra et al., 2013).

Nghién ctu kha nang uc ché HER2 (Human
epidermal growth factor 2) tir cac hop chét tu nhién
trong C. trifolia cho thay cac hop chat tu nhién cua
ethyloleate, 4,8,12,16- tetramethylheptadecan-4-
olide va heptacosanol c¢6 hoat dong wc ché cao
HER?2 khi so sanh véi thudc dugc chon loc cia FDA
(Food and Drug Administration) (Perumal et al.,
2015).

Khao sat kha nang khang oxy hoa cua cao chiét
ethyl acetate va cao methanol ciia ddy giac bang
phuong phép bat gbc tu do DPPH cho két qua ED50
lan luot 14 10,24 ug/mL va 11,36 pg/mL so véi chat
chudn 1a Trolox 14 3,2 pg/mL, ddng thoi cho thay
hai cao chiét khong co kha ning khang khuan dbi
v6i 4 dong vi khuan E. coli, Staphylococcus aureus,
Candida albicans va Aspergillus niger (Homhual et
al., 2007).

Céc hop chat chua trong trai giac co thé gitp
chéng lai sy 130 hoa va tc ché té bao ung thu, hd trg
diéu tri ung thu, c6 kha niang khang virus, khang
khuan, antiprotozoal (chat delphinidin, flavonoid,
cayanidin). Trong trai giac c6 chira cac hop chat nhu
flavonoid, resveratrol,... c6 kha niang ngan chan qua
trinh oxy hoa, cac hogp chat cyanogenic va alkaloid
(36-37mg/g) (Yuangsaard et al., 2013) c6 dac tinh
sinh hoc phd bién 1a tinh gdy doc té bao.

Nhiéu tai liéu con cho thiy céc loai qua c6 mau
tim chira nhiéu chét flavonoid va anthocyanidin 1a
nhiing chét ¢6 hoat tinh cao va ting cudng tinh bén
chéc cho hé thong mach mau. Cac loai qua nay ¢
tac dung giam dugc nguy co nhiém tring duong tiét
niéu va cai thién do chac cia rang. Cac chat mau tim
c6 trong nhom phytochemical con lam giam
cholesterol, triglyceride va thromboxane gitp ngan
ngura cac bénh tim mach, dét quy va c6 kha nang
chéng lai su 130 hoa, gia nua cua té bao (Nguyén
Minh Thuy, 2010).
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Béng 2. Thanh phin héa 1y va kha niing khang oxy héa ciia trai giac & PBSCL

Tinh/ x o Ham lugng DPPH Ham lwgng polyphenol

STT thanh phs M2" PH "BriX 4 omg khir (2/100mL) (% te ché) (mg GAE/mL)
BL1 3,28 5 0,260,008 42,97Kmnopar 11 75 1,23%% 10 16

, BacLieu BL2 3,23 4 0,261K1+0,005 47,747hiikimno 1.5 4> 0,989%f0hi 10 (7
BL3 3,32 4 0,300Mik£0,012 67,350cdel 13 13 1,36%¢+0,03

BL4 33 5 0,274+0,003 42,71iikimnopar 5 28 0,67KI"mopa 10 09

ST1 3,52 5 0,27MK £0,011 42,03Kimnopar 1 73 0,53%9£0,02

, Séc Trang ST2 3,39 7 0,41%fghiikI £ 006 80,262 +1,20 1,26%04+0,12
ST3 3,38 4 0,26iK+0,005 65,862¢6fa +3 90 1,2420cde40,05

ST4 3,21 5 0,33%NiKI £0,014  41,18ikimnopars 13 1 0,74ilkinmopa 1) 13

TV1 3,51 6 0,250,001 45 57MKm0D 15 1) 0,809MKIMN0 ) (]

5 TraVinh TV2 3,25 5 0,251K1+0,005 46,330NKIMN0p 14, () 0,868MikIMN 1.0 02
TV3 3,14 4 0,25K+0,003 44,03iiKimnopa 13 39 0,808hiikimno 0 002

TV4 3,01 4 0,2614+0,014 45 52nikimnop 1 | 33 0,891nikm 10 03

BT1 3,36 6 0,2674£0,005 55,24%M00i 1 65 0,92¢7IK 10, 05

4 BéuTre BI2 3,41 6 0,25iK+0,003 48,81¢f9hikimn 1.3 05 0,828hikimm0 1.0,
BT3 3,44 7 0,55¢%£0,009 51,41%fhiik 14,02 0,93¢fanikl £0,03

BT4 3,44 7 0,36¢fehikiL0,014 70,0324 £3 09 1,19bedf 10 08

CcM1 3,27 5 0,309MK0,005 21,55%+2,57 0,907 £0,03

& CaMay CM2 356 6,5 0,34¢fohiikiL0 048 39,75HKimnopars 1. (7 1,07¢%19+0,02
CM3 3,41 5 0,234+0,043 24,9692, 18 0,93¢fehiikl 10,02

CM4 3,55 5 0,420€fhiiklL0 049 31,31/mnoparst 10 47 1,54240,45

VL1 408 45 0,234+0,001 40,20/Imm0pats 1.4, 0 0,68IMoRI 1) 02

6 Vinh Long V12 4,16 5 0,25iK1+0,002 49,19¢1aMi1 +3 88 0,479+0,01
VL3 4,71 8 0,56 0,007 44,50iiKimnopa 17 37 0,48 +0,004

VL4 475 15 0,28%hiK+0,008 64,7120cdefoh 17 94 0,910k 10 03

TG1 3,35 6 0,27MK £0,01 60,5700 12 18 0, 75MiKimnopaL() 10

7' Titn Giang TG2 3,29 5 0,251K+0,011 51,3220cdef 13 97 0,7gshiikimnopa 40 |
TG3 37 8 0,812+0,052 66,1620l £0,97 0,69iikinmopa ) 17

TG4 37 6 0,264+0,006 79,922 44,98 0,83¢hikImN° 10 09

HG1 3,35 6 0,3290K£0,007 76,90%° 5 49 1,05¢%ah 0,09

8 Hau Giang HO? 321 6 0,241+0,003 67,85%cd 14 ] 0,64KImnopa 1) 12
: HG3 3,12 5 0,240,001 76,5124 09 0,62!mopa 10 02

HG4 3,35 4 0,309Mi£0,001 27,5400t 14 3 ] 0,54°4£0,03

CT1 372 85 0,55¢7 0 01 65,4731 14 9) 0,75MKImnopg () 13

9 CinThe CT2 36 6 0,45¢fghiik +0,004 28,64°P1st +2,94 0,57"P£0,01
cT3 378 65 0,63%%4+0,013 47,70fhiikimno .8 37 0,94¢fehik £0 06

CT4 471 10 0,962+0,028 57 54cdefohii 1) 7] 0,89ehiiKl £0,05

DT1 3,61 7 0,39°TeMiIK £0,029 40,20/m0p1s 11 62 0,829MiKImm 1) 03

10 Bbne This OT2 36 7 0,460%f9hi 10,022 33,76Kmmoparst 13 58 0,839Mikimno 10 0
ong 1hap prg 3,77 8 0,49¢81 10 003 40,547Kimnopars 14,19 0,909MiKI 10,04
DT4 3,46 6 0,299MiL£0,004 45 4ghiikimnop 1| 50 0,819hikimno 0 0

AGL 407 4,07 0,503 £0,022 29,41MoPt 13 85 0,907k 0,08

11 AnGiang AG2 418 4,18 0,39%9" 40,025 29,167PU5 11,75 0,888MiKIm +0,02
9 AG3 4,04 4,04 0,39¢fehikl 10,003 43,78iikimnopa 14, 19 0,99¢fhi 010

AG4A 43 43 0,46%fahi +0,007 38, 24ikimnopars 1.3 g8 0,869NiKIm 10 04

LAL 335 6,5 0,25K+0,005 44,71Kmnop 1) 67 0,64KImn0pa 1) (02

12 LongAn A2 35 55 0,25iK1+0,007 53,549€fhii 13 78 0,780hikimopg 10 0]
LA3 39 85 0,710,013 82,867+1,08 1,47%+0,09

LA4 3,47 7 0,620%4 40,06 44,88iKmnon0 86 0,57™P9+0,05

KG1 323 35 0,23%0,006 29,25MPa1S 1) 15 0,8290KimoL () 05

13 Kien KG2 3,26 4 0,24%£0,001 23,39+6,78 0,799hiikimnep 1.0,03
Ging  KG3 3.1 4 0,22'+0,009 32,53Kimnoparst 1.1 79 0,70jikinmopa () 3
KG4 3,13 5 0,251K1+0,004 16,6145,93 0,58M10Pa +(), 12

KG5 3.1 5 0,23%£0,01 49,208fehiikim 10 9() 1,000%fehi £0 07

Ghi chii: Gid tri trong bang la gid tri trung binh ciia 3 lan 1p lai, cdc ky tu theo sau cdc gid tri trong cung mgt Cot, cdc
gid tri c6 mgt ky tu theo sau giong nhau thi khac biét khong y nghia vée mat thong ké ¢ mirc 5% (p < 0,05) (Poan Thi

Kiéu Tién va ctv. (2018d))
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Doan Thi Kiéu Tién va ctv. (2018d) di cong bd
trai giac ¢ 13 tinh DPBSCL ¢6 ham lugng polyphenol
cao tir 0,47 dén 1,54 mg GAE/ml va kha ning khéng
oxy hoa 1én dén 82,86%. Nghién ctru ciing cho thay
ham lugng polyphenol va hoat tinh khang oxy hoa
cua trai giac khong bi thay d6i dang ké sau khi 1én
men ruou, ¢6 thé duoc xem 1a ngudn nguyén lidu
tiém ning cho nganh san xuét rugu vang.

2.2. Phin lap va tuyén chon nidm men chiu
nhigt tir cac ngudn khac nhau trong tw
nhién

Nam men chiu nhiét ngay cang duoc quan tdm
nhiéu hon vé kha ning 1am mat nhiét trong qua trinh
1én men tao diéu kién thuan loi cho viéc san xuat
ruou vang hay ethanol sinh hoc, giam dang ké chi
phi trong qué rinh san xuat. Yéu to quan trong nhat
anh huong dén hoat dong caa nam men 1a nhiét do,
dé dat duoc qua trinh 1én men & nhiét d cao, can co
chang ndm men 1én men hiéu qua va kha nang chiu
nhiét cao (Limtong et al., 2007). Bén canh d6, nam
men chiu nhiét c6 mot sb thuan loi trong viéc san
Xuit ethanol trong diéu kién nhiét d6 cao bao gom:
hoat dong trao ddi chét van tét va téc do 1én men cao
tao ra nhiéu san pham; do tan cua oxy va cac khi
khac trong nudc giam khi nhiét do ting dam bao
diéu kién ky khi cho qua trinh 1én men ctia nAm men;
d6 nhot cia moi trueong 1€n men giam khi nhiét do
ting nén nang lugng can thiét cho viéc tron moi
truong duoc giam di; co hoi bi nhiém dugc giam
thiéu (Roehr, 2001).

N4m men chiu nhiét c6 thé dugc phan 14p tir cac
ngudn nguyén liéu ty nhién da dang nhu: dwa hiu
(Ng6 Thi Phuong Dung va ctv., 2011; Talukder et
al., 2016); dat trong mia (Pongcharoen et al., 2018);
trai giac (Doan et al., 2019); khoai tay, thuc pham
phan huy, chat thai long do thi, chat thai ran d6 thi,
nudc mia, pantavat va mat duong (Roehr, 2001),
Phoenix dactylifera (Talukder et al., 2019); nudc
tapé ketan-rugu gao cuia Indonesia (Aung et
al.,2012). Mot sé chung ndm men ¢ kha ning tao
ethanol & nhiét do tir 40°C dén 50°C dwoc phan lap
tir sui nude nong nhu RND13 (Ueno et al., 2002).

Trong nhimg nam gin day, ngay cang ¢ nhiéu
nghién ciru v& ndm men chiu nhiét dugc cong bd
trong va ngoai nudc, cac nghién cliru ciing hudng
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dén phan lap cac chung nim men c6 kha ning san
xuét ethanol ¢ nhiét do cao nham giam chi phi san
Xuit va dat hiéu qua cao hon trong nganh cong
nghiép san xuit rwou vang va ethanol sinh hoc.
Chamnipa et al. (2014) da phan 1ap nam men chiu
nhiét tir dat, vo cay phan ri va cho thay tir 127 chiing
thi ¢6 40 chung co thé phat trién ¢ nhiét do cao 1a
37°C, 40°C va 45°C. Buddiwong et al. (2014) ciing
da cong bd phan lap duoc 84 chung ndm men chiu
nhiét tir d4t va ba mia va tuyén chon dugc 19 ching
¢6 kha niang san xuat ethanol & 45°C. Nghién ctu
thir nghiém 1én men ethanol & nhiét d cao bang nim
men chiu nhiét cho thy c6 18 chung nam men chiu
duoc nhiét trong ddi cao & 43°C va 4 chung phat
trién duoc & nhiét d6 45°C 1a HX1, N1, MO va T
(Nguyén Hiru Tudng va ctv., 2013).

Céc chung nam men Saccharomyces cerevisiae
Sc-2, Pichia kudriavzevii Pv-2, Pichia kudriavzevii
Tari-2, Pichia kudriavzevii Df-1, Candida tropicalis
Miw-I,  Candida tropicalis Bp-2, Pichia
guilliermondii Pv-/ va Candida rugosa Df -2 dugc
phan 14p tir cic ngudn nguyén lidu ty nhién da dang
& Bangladesh c¢6 kha ning phat trién ¢ nhiét do tir
37 dén 45°C, xéac dinh dugc 18 trong 25 ching nam
men chiu nhiét c6 thé san xuat ethanol sinh hoc
(Talukder et al., 2016).

Chang ndm men MBY 1358 dwoc x4c dinh 1a
chiing Pichia kudriavzevi da dugc tim thy tir nuruk
(12 mot nguyén liéu 1én men truyén théng cua nguorl
dan Han Qudc) c6 thé ting trudng va san xuit ndng
do ethanol cao nhat 1a 8,35 g/L ¢ 44°C tir 20g/L
glucose (Choi et al., 2017). Huynh Xuan Phong va
ctv. (2017) ciing da tuyén chon dugc 7 chung nim
men chiu nhiét trong 23 chung phéan 1ap tir khom
dugc dinh danh thudoc loai Saccharomyces
cerevisiae (Y8,Y32,Y34,Y54,Y80 vaY81)valoai
Candida glabrata (YVN7). Cac két qua phéan 1ap
nim men chiu nhiét tir dat trong mia cho thdy da
phan 1ap duoc 30 ching ndm men phat trién ¢ nhiét
d6 1én dén 45°C (Pongcharoen et al., 2018).

C6 151 chung nam men di dugc phan 1ap tir
nguon trai giac ¢ 13 tinh PBSCL, trong d6 tuyén
chon dwoc 30 ching nam men chiu nhiét c6 kha
nang 1én men rugu cao tao ra ndng do ethanol tir 6,0
dén 9,9% (v/v) (Doan et al., 2019).
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Bang 3. Mgt sé chiing nam men chju nhiét trong 1én men rwou

Chiing nam

STT Chi Loai men Ngudn phan 1ap  Tai ligu tham khao
Maoi truong nha
1 Kluyveromyces Kluy\{eromyces IMB3 méy chung cit & Kourkoutas et al.
marxianus PO (2004)
An Do
. KG1.1, KG3.2,
fri”?c'gﬁs CM3.3, HG3.3,
P TGL.1, TG3.1
Candida DT1.2, CM3.2, L x
2 Candida nivariensis ST2.1, BTL.2 Trai giac Tién et al. (2019)
BL2.1, CT1.1,
Candida CT1.3,CT2.3,
glabrata HG2.1
1y Huynh Xuéan Phong
YVN7 Trai khém v ctv. (2017)
3 Iss.atche.nkla TB2-1 Ruou gao Aung et al. (2012)
orientalis Indonesia
KG2.1, KG5.1,
AG2.1, AG2.3,
Pichia AG4.2, DT3.2,
4 Pichia kudriavzevii LAL1.3, CM4.4,
BT2.1, BT3.3, e .
TV4.2 CT4.2, Trai giac Tién et al. (2019)
VL1.1
5 Clavispora CIa_twspora TG4.2
lusitaniae
HG1.3
Y8, Y32, Y34, i1 Huynh Xuan Phong
6 Saccharomyces E:;::vhizir:emyces Y54,Y80vaYS8 Tréi khom va ctv. (2017)
TW1-3 Ruou gao Aung et al. (2012)
Indonesia

Kha ning chiu dung ethanol ctia da s6 cac chiung
nam men trong san xuat rugu bia vao khoang 5-10
% (v/v) ethanol (Casey et al., 1986). Kha nang chiu
ethanol cua cac chiung nim men dugc xem la mot
trong nhitng yéu té quan trong anh huong dén kha
ning phat trién va sinh ethanol cua ching. Mac du
ethanol 1a san phim chinh cia 1én men ruou tir
dudng, nhung & mot ndng d6 nhét dinh thi ethanol
s& tic ché qua trinh 1én men. Trong qua trinh 1én
men, mat s6 té bao thay ddi dang ké 1a do ndm men
nhay cam vai ethanol, mot s6 chung khong thé song
st trong diéu kién ethanol cao. Pong thoi, kha nang
Chiu ethanol con phu thudc vao nhiét d6 (Torija et

, 2003). Trong 151 ching ndm men chiu nhiét
phan 1ap tr tréi gidc, c6 128 chung nam men c6 kha
nang phat trién trong moi truong co nong do ethanol
6%, con lai 64 chung nim men c6 kha ning phat
trién trong moi truong cd ndng do ethanol 9%, dén
gié tri ndng do ethanol 1a 12% thi chi con 27 chung
c6 thé phat trién va gia tri ndng d6 ethanol 1a 15%
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thi khong c6 chiing nao phat trién duoc. Nhin chung,
céc chang nam men chiu nhiét phéan 14p tir tréi giac
¢6 kha nang chiu ethanol & muc trung binh, xac dinh
dugc co6 64 chung c6 kha ndng chiu ethanol & mirc
tir 9% dén 12% v/v ethanol (Poan Thi Kiéu Tién va
ctv., 2018a, 2018c, 2019).

2.3. Lén men rwou vang trai giac sir dung

nam men chiu nhiét

Nghién ciru néng cao chat lugng ruou vang la
van dé rat dugc quan tdm hién nay. Mot trong nhung
phuong phap cai tién chat luong 1a str dung nguon
nam men tu nhién duoc phan 1ap tir nguyén liéu cho
qua trinh san xuit ruou vang s& cho ruou c6 ham
lwong ethanol cao, chat lugng rugu on dinh va mui
vi ddc trung (Luong Duc Phim, 2009). Nam men ¢
kha nang dong hoa ngudn dudng cho sinh truong,
tang sinh khdi va 1én men chuyén hoa dudng thanh
rugu. Qua trinh 1én men rugu cé hai san phém chinh
la ethanol va CO,, dé xéc dinh hoat luc 1én men cia
nam men c6 thé dya trén kha ning thoat khi CO, trong


https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_401461739
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_401461739
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1099022676
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1099022676
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1099022676
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1102645752
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1102645752
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quéa trinh 1én men (Nguyén Puc Lugng va ctv.,
2003).

Saccharomyces cerevisiae 1a loai ndm men
truyén thong dugc tng dung pho bién trong 1én men
ruou (Basso et al., 2008). Tai Brazil, cac ching nim
men dugc sir dung nhiéu nhat 1a PE-2, CAT-1 va
BG-1, cac ching nay dugc su dung trong khoang
150 nha may chung cat ¢ Brazil trong giai doan
2007-2008. Hau hét cac chung S. cerevisiae chiu
dugc gia tri pH thdp, ham lugng dudng va ndng do
ethanol cao so vai cac loai khac, gop phan vao viéc
lam gidm nguy co nhiém trong qud trinh 1én men
cong nghiép (Nevoigt, 2008). Tuy nhién, hiéu suét
Cua qua trinh 1én men cua S. cerevisiae & nhiét do
trén 35°C thap (Ohta et al., 1988).

Theo Doan et al. (2019), ¢6 30 chiing nAm men
tuyén chon dugc phan tich chudi trinh ty 26S rDNA
dinh danh loai dua theo co s& dit lieu GenBank
(NCBI) cling v6i phan tich vé hinh thai, sinh 1y hoc
va sinh hoa cua ching cho thiy tat ca cac chiing nam
men chiu nhiét [én men rugu vang trai giac thudc
bén gidng Saccharomyces, Candida, Clavispora va
Pichia.

Chung nim men Saccharomyces sp. HG1.3
dugc phan 1ap tir trai giac dugc thu hai tir tinh Hau
Giang c6 kha nang 1én men rugu vang giac tot nhat
6 37°C v6i ham lugng ethanol 1a 9,9% (v/v) (Poan
Thi Kiéu Tién va ctv., 2018a; Doan et al., 2019).

2.3.1. Cdc diéu kién lén men rwou vang trdi gidc

Nhiét d5 lén men: Nhiét do can thiét dé 1én men
ruou vang tring thap trong khoang 10-20°C, con déi
V6i rugu vang do nhiét do 1én men cao hon (1én dén
28°C) (Reynolds et al., 2001). Tuy nhién, viéc san
Xuat dong thoi ethanol va malolactic & ndng d6 thap
Xay ra & nhiét do cao 1én dén 45°C (Nikolaou &
Kourkoutas, 2021). Ngoai ra, qua trinh 1én men rugu
& nhiét do6 cao dat chat luong tét (Nikolaou &
Kourkoutas, 2021), mui vi va huong thom cling dat
tiéu chuan cao (Kourkoutas et al., 2004). O cac mic
nhiét do khac nhau trong cung d6 pH, ethanol giam
khi nhiét d6 tang tr 39°C dén 41°C. Tur nhiét do
phong 1én 37°C, nong do ethanol sinh ra cia cac
chung nim men giam khéng nhiéu va giam manh
khi tang 1én tir 39°C 1én 41°C (Poan Thi Kiéu Tién
va ctv., 2018e; Tién et al., 2019). Khi nhiét do 1&€n
men cang ting cao thi ethanol cang giam, diéu nay
chang té nhiét do co anh huong rét 16n dén su sinh
truéng, phat trién ciia nAm men tir d6 1am anh huéng
dén kha nang 1én men. Khi nhiét do ting cao thi
lwong ethanol tich lity ndi bao trong t& bao nim men
tang cao 1am ngung tré sw phat trién ciia nAm men
(Navarro & Durand, 1978).
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pH 1én men: Ham luong ethanol cao nhat dao
dong o pH 4,5-4,7, diéu nay ching t6 ndng do cua
ion H* ¢6 anh huong dang ké dén sy 1én men do pH
dong vai tro quan trong trong viéc Kiém soat cac vi
khuan c6 thé bi nhidm va anh hudng 1én sy phat trién
ciia ndm men. Khi pH duoc diéu chinh 1én cao hon
thi acetic acid duoc tao thanh acetaldehyde dya vao
sy gia ting hoat dong cua enzyme aldehyde
dehydrogenase, glycerol duoc san sinh va ¢ ché sy
lén men (Wang et al., 2001).

Mdt sé ndm men va thoi gian 1én men: Mat s6
nam men va thoi gian 1én men ciing 13 nhitng yéu t6
anh huong dén sy 1én men. Mat s6 ndm men thap &
giai doan dau khi dugc ching vao can c6 thoi gian
thich nghi, phat trién dén mat sb thich hop va khi
thoi gian 1én men ngén s& lam han ché kha ning 1én
men t6i da ctia ndm men. Theo nghién ctru danh gia
kha nang 1én men rugu vang trai giac cua Chung
Saccharomyces cerevisiae CM3.2 dé cong b6, néu
mat s6 gidng chung 1a 10° té bao/mL thi ham luong
ethanol cua dich sau 1én men dat 7,70% khi thoi gian
[én men trong 5 ngay. Tuy nhién, khi thoi gian 1€n
men kéo dai 1én 7 ngay thi ham luong ethanol dat
dugc 1a 11,77% v/v voi 22°Brix va mat sb 1a 10
tb/mL (Poan Thi Kiéu Tién va ctv., 2019). Ciing
trong nghién ctru nay, khi thoi gian 1én men kéo dai
1én 9 ngay thi ham luong ethanol giam xudng con
11,16% v/v, va khac biét ndy c6 y nghia ¢ muc 5%
(p<0,05), didu nay cho thdy thoi gian men cling tac
d6ng dén kha nang 1én men cia cac chung nim men.
Ham lugng ethanol kha thip ¢ giai doan dau, sau dé
mat s6 ndm men ting 1én va ham luong ethanol bat
dau ting, ham luong dwong giam. Nhung khi qua
giai doan tdi wu 1én men, néu kéo dai thoi gian 1én
men khi ham luong con lai qua thdp thi ham luong
ethanol bit dau giam (Tahir et al., 2010).

Ham heong chat khé hoa tan: O cac nghién ciu
1én men, diéu kién 1én men rugu vang cho thiy ham
lwong chat kho hoa tan ban du °Brix 20 s& cho ham
lugng ethanol cao (Casey et al., 1986; Doan Thi
Kiéu Tién va ctv., 2018c). Ham luong duong qua
cao sé lam tang ap Suat va lam mat can bang trang
thai sinh Iy cia nAm men. Trong 1én men, ham lugng
ethanol c6 lién quan dén ham lugng duong trong
moi truong. Ham lugng duong thap, nam men bi
thiéu nguon dinh dudng dan dén giam sé lugng san
pham nhung néu ting ham luong duong qué cao thi
ham lugng ethanol ciing bi giam (Tahir et al., 2010),
vi ham luong dudng qua cao s& lam ting 4p suat
thim th4u, mat can bang trang thai sinh Iy cua nim
men. Ham luong ethanol sinh ra thip khoang
8,05%- 8,86% (v/v) & °Brix thip, va °Brix cang cao
thi ham lugng ethanol sinh ra cang cao dat téi
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13,47% (v/v) (Navarro & Durand, 1978). Tuy nhién,
ham luong dudng qua cao s& lam tang ap Suitva Iam
mat can bang trang thai sinh Iy cia nam, vi vay can
lya chon ham lugng chét kho hoa tan ban dau thich
hop cho tirng chang nim men trudc khi tién hanh
lén’ men nhiam dat dugc hiéu suit 1én men téi wu
nhat.

Tréi giac 1a ngudn nguyén liu tiém niang dé 1én
men lam ruou véi ham lugng polyphenol va kha
ning chéng oxy hoa cao. Ruogu vang gidc dugc 1én
men bai chung nam men chiu nhiét S. cerevisiae
AG2.1 ¢ diéu kién thich hop 1a 22,6 °Brix, pH 4, mat
s6 nam men ching 1a 10° té bao/mL va 1én men &
35°C sau 6 ngay; do rugu thanh phém dat 11,36%
(v/v) (Poan Thi Kiéu Tién va ctv., 2018b). Khi st
dung chung nim men chiu nhiét S. cerevisiae
CM3.2 thi diéu kién 1én men thich hop dwoc xac
dinh 14 21,09 °Brix, pH 4,5 v6i mat s6 nim men 1a
105 tb/mL va 1én men & nhiét do 35°C sau 5 ngay 1én
men; ham luong ethanol trong san pham 1a 12,46%
v/v (Poan Thi Kiéu Tién va ctv., 2019).

2.3.2. Cdc ddc diém vé chdt lwong Cia ruou
vang trdi gidc khi sir dung ching nam
men chju nhiét duroc tuyén chon vio qud
trinh lén men

Cac chi tiéu sinh hoc va hoa hoc sau khi 1én men
trong cac nghién cuu tiép theo d6 danh gia chét
luwong rugu vang trai giac sau khi I1én men. Chi tiéu
sinh tiéu sinh hoc dugc danh gia dya trén ham lugng
polyphenol va kha nang khang oxy hoda trudc va sau
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khi 1&n men rugu. Ham lugng polyphenol truéc khi
1én men cua dich trai giac 1a 0,66 mg GAE/mL, san
pham rugu trai gidc sau khi 1én men 1a 0,60 mg
GAE/mL. San phdm rugu vang trai giac kha ning
bat gdc tw do DPPH 1a 57,3% thay d6i khong dang
ké so v6i nguyén liéu ban dau 1a 54,7% (Poan Thi
Kiéu Tién va ctv., 2018d). Ham luong polyphenol
trong rugu vang trai giac dugc bdo cao cao hon so
véi ba loai rugu man Crvena ranka, PoZegaCa va
Trnovaca lan luot 1a 0,124, 0,145 va 0,158 mg
GAE/mL (Marko et al., 2019).

Cac két qua vé chi tiéu hoéa hoc va vi sinh vat
trong nghién ciru nay cho thay két qua kiém nghiém
cac ham luong ethanol cia rugu vang dat & muc
12,0% vl/v, ham lugng methanol 1a 2,534 g/L, ham
lugng SO 1a 1,4 mg/L va khong phat hién ham
lwong hydrocyanic acid, cac chi tiéu phan tich déu
dat theo quy chuan Viét Nam (QCVN) 6-
3:2010/BYT. San pham khong phat hién Colifroms
va E. Coli (Poan Thi Kiéu Tién va ctv., 2018d).

Ngoai ra, nghién ctru cling duoc danh gia cac chi
tiéu cam quan theo thang diém tir 0-5 véi 4 tiéu chi
1a d6 trong va mau sac, mui, vi, ¥ thich d6i véi mau
thu dya trén phuong phap danh gia cam quan cho
diém theo tiéu chuan Viét Nam TCVN-3217:79 dé
thé hién sy yéu thich cia nguoi ding déi véi san
phdm nhiam huéng téi san xuat loai ruou nay & mirc
co s6 trong twong lai. San phdm c6 do trong va mau
sic cua ruou dat 4,9 diém, mui dat 4,6 diém, vi dat
4,0 diém, y thich ddi véi rugu dat 4,2 diém (Poan
Thi Kiéu Tién va ctv., 2018d).

Bang 4. Kiém nghiém san phim rwou vang trai giac

STT  Chi tiéu Két qua QCVN 6-3:2010/BYT Nhan xét

1 Ethanol 12,0% v/v & 20°C > 8% v/v & 20°C Dat

2 Methanol 2,534 g/L rugu 100° 10g/L rwou 100° Pat

3 SO, 1,4 mg/L 350 mg/L Pat

4 pH 4,17 Ty cong bd
5 *Brix 12 Tu cong bd
6 Ham luong duong khir 0,26 g/100 mL Tu cong bd
7 Hydrocyanic acid 0g/L 0,1 mg/L Pat

8 Ruou bac cao, tinh theo 2,425 g/L ruou 100° Ty cong bd

methyl 2-propanol

9 Aldehyde 0,638 g/L rugu 100° Tu cong bd
10 E. coli 0 CFU/ mL san phdm 0 CFU/ mL san pham Dat

11 Coliforms _ 10CFU/mLsanpham <10 CFU/mL sin pham  Dat

12 L‘:i”g sovisinhvathicu 2, q02cruyg 10° CFU/g Dat

13 Tong s6 ndm men —méc 3,6 x 10! CFU/g 10%CFU/g Dat

(Poan Thi Kiéu Tién va ctv. (2018d))
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Hinh 2. San phim rwou vang trai giac

3. KET LUAN

Nho vao cac hop chit khang oxy hoa ciing nhu
céc dic tinh sinh hoc, giac da mang lai nhiéu loi ich
cho stic khoe con nguoi. Tét ca cac phan cua giac
(than, ré, 14, trai) déu chira cac hop chat c6 hoat tinh
sinh hoc nhu kaempferols, myricetins, quertins,
triterpenes, epifriedelanols, polyphenols, steroids/
terpenoids, flavonoids, tannins, ... cac chét nay cé
lién quan dén céc hoat dong sinh hoc ¢6 loi nhu kha
ning chéng oxy hoéa, khang khuan, khang ung thu,
tri bénh tiéu duong, bénh ngoai da. Thém vao do,
trai giac con dugc su dung nhu mét loai gia vi trong
ndu an va la ngudn nguyén liéu doi dao cho nganh
1én men ruou.

N4m men chiu nhiét ngay cang khang dinh duoc
vai trd ciia no trong san xuat ethanol sinh hoc hay
tnganh cong nghi¢p 1én men, mang lai hiéu qua cao,
giam chi phi san xuat. D3 ¢6 nhiéu chiing ndm men
chiu nhiét dugc phén lap dé s dung 1én men ruou
thugc cac gidng Kluyveromyces, Candida, Pichia,
Clavispora, Saccharomyces. Trong 151 ching nim
men phan 1ap duogc tu trai giac, cd 30 ching dugc
xéc dinh c6 kha nang phat trién & nhiét do 37-45°C,
dong gop vao sy da dang va phong phu hon cho
nguon nam men trong nganh 1én men.

Bén canh do, rugu vang trai giac 1én men tir nAm
men chiju nhiét dugc danh gia cam quan tdt, thich
hop vé6i cam quan cua ngudi dung, dat tiéu chuén
quy dinh, dac biét ham luong polyphenol va kha
nang khang oxy hoa cua trai giac van khong thay dbi
sau thoi gian 1én men. Qua d6 cho thay rwou vang
trai giac dwoc 1én men tir cac chung nam men chiu
nhiét ¢ la san pham dic trung va tiém ning trong
san xuat ruou vang ¢ Viét Nam noi chung va vung
DBSCL noi riéng. Pong thoi, viéc nghién ciu vé

140

Tdp 57, S6 6B (2021): 132-143

bao quan, duy tri mau sic ciing nhu thanh phan hoat
tinh sinh hoC Ciia ruou vang trai gidc 1a can thiét
nham nang cao chat luong va phat huy gia trj cua
san pham.
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