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ABSTRACT

The study aimed to isolate and select high active yeast train from
fermented orange juice to produce high quality orange wine. The results
of study were followed, 15 yeast strains were isolated from orange juices
in Tra Vinh, Vinh Long, and Can Tho. Based on the classification keys of
yeasts (morphology, physiology, and biochemistry), the 15 isolated yeast
strains were generally characterized as two genera: Saccharomyces and
Hanseniaspora. Results of selective experiment from yeasts belong to
Saccharomyces showed that the yeast strain TVK1 isolated from orange
juice in Tra Vinh showed the best fermented activities such as the fastest
fermentation by Durham test (14 hours) the highest ethanol content
(13.0% v/v) and lowest remained sugar (7.17 °Brix). The orange wine
fermented by the yeast TVK1 with the optimal fermentation parameters
0.15% pectinase enzyme, 23°Brix, pH 4.0 and 10’CFU/mL of yeast cell
density inoculated and incubaled at 30°C, 8 days of fermentation, the
ethanol content has been reached to 13%(v/v). The orange wine product
has good smell, taste and color. ldentification of yeast by DNA
sequencing showed the superior yeast strain TVK1 belong to
Saccharomyces cerevisiae.

TOM TAT

Nghién citu dwoc thuc hién nham muc tiéu phén ldp va tuyén chon ndm
men ¢6 hoat tinh lén men cao tir Qud cam sanh, dé 1én men rirou vang cam
sanh chdt heong cao. Két qua da phan ldp dwoc 15 dong nam men tir dich
qud cam sanh thu thdp tai cdc tinh Tra Vinh, Vinh Long va thanh phé Can
Tho. Dua vao khéa phdn loai nam men, 15 dong ndm men phan ldp thuéc
02 giong Saccharomyces va Hanseniaspora. Dong nam men TVKI phdn
lap dwoc tir dich qud cam thu & Tra Vinh thugc giong Saccharomyces lén
men ruweou vang cam tot nhdt nhw 1én men nhanh nhat (14 gic), ham lvong
ethanol cao nhat (13,0% v/v) va lwong dwong sét thap nhat (7,17 °Brix).
Ruwou vang cam sanh 1én men tir ndm men TVKI véi cac thong sé ban
ddu: 0,15% enzyme pectinase, 23°Brix, pH 4,0 va ndm men 107té bao/mL,
lén men ¢ 30°C, 8 ngay cho do con cao nhat (13% v/v), miii vi thom ngon,
mau Sac sang dep ddc trung cua san phédm rwou vang cam. Dinh danh
dong nam men TVKI bang phiong phdp gidi trinh tw DNA dé xdc dinh
duwoe TVKL tirong dong 99% véi Saccharomyces cerevisiae.
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1. PAT VAN PE

Cam sanh la mot gidng cdy an qua thude chi
Cam chanh c6 qua gan nhu qua cam, c6 ngudn géc
tir Viét Nam. Qua cam sanh rat d& nhan ra nho 16p
Vo day, san sui gidng bé mat manh sanh va thuong
¢6 mau luc nhat (khi chin c6 sdc cam), cac mui thit
¢6 mau cam. Cam sanh cé tén khoa hoc 1a Citrus
nobilis Lour. var. nobilis (Hiép va ctv., 2004). Cam
sanh 1a loai qua giau cic chit dinh dudng nhu
vitamin C, chat xo, folate, chit chéng oxy hoa
nhung rt it calo va duong rat c6 loi cho suc khoe.
La mét giéng ciy an qua thudc chi Cam chanh phan
bé rong khip Viét Nam tir Tuyén Quang, Ha Giang,
Yén Bai t6i Vinh Long, Tién Giang, Hau Giang, Can
Tho nhung nhin chung cam sanh thich hop vai ving
dat phu sa 6 mau m&, khi hau mat am. Dong bang
song Ctu Long (BBSCL) c6 khoang 30.000 ha cam
sanh, tap trung & cac tinh nhu Vinh Long, Hau
Giang, Can Tho, Tra Vinh, Pong Thap. Lau nay,
nha vuon tréng cam sanh tai PBSCL chua c6 dau
mdi bao tiéu 6n dinh, chi yéu ban cho thuong lai.
Do san lugng hién nay qua nhiéu dan dén cung vuot
cau nén cam bj rét gia. Cam sanh chu yéu duoc sir
dung véi dang tuoi, thoi gian bao quan tuong ddi
ngén nén thi truong tiéu thy chua rong va gia ca
chua 6 on dinh. Nghién ctu ché bién ruou vang cam
1a van dé& rat dugc quan tam hién nay. Nham tan
dung ngudn nong san doi dao nay, gop phan ning
cao gia tri kinh té va dap tng nhu cau da dang cua
nguoi tiéu dung, Viéc nghién ctru dua loai trai cay
nay vao ché bién cac san pham thuc pham la van dé
cap thiét. Mot trong nhiing phuong phap cai tién
nang cao chit lwong 1a sir dung ngudn nam men ty
nhién duoC phan 1ap tr nguyén li¢u cho qua trinh
san xuat ruou vang s& cho ruou c6 do ruou cao, chat
luong ruou 6n dinh va mui vi ddc trung (Pham,
2009). Do vay, muc tiéu ctia nghién ctru la phén 1ap
va tuyén chon cac dong nim men c6 hoat lyc cao tir
dich qua cam dé sir dung hiéu qua cho tién trinh 1én
men rugu vang cam sanh chét lugng cao, gop phén
da dang hoa san pham néng cao gié tri Kinh té cua
cam sanh, loai qua rat b dudng va phd bién &
DPBSCL.

2. PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1. Phuong tién nghién ctru

Trai cam sanh dugc thu hoach ngau nhién tai Tra
Vinh, Vinh Long va Can Tho, sau d6 duoc van
chuyén vé Phong thi nghiém Cong nghé sinh hoc
thuc pham, Vién Nghién ciru va Phat trién Cong
nghé Sinh hoc, Truong Pai hoc Can Tho. N4am men
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Saccharomyces cerevisiae (Phdp (Lesaffre 59703
Macrgq, France), nam men Saccharomyces
cerevisiae (USA) (tir dai hoc Uni. of California UC
Davis) va 1 dong nam men vién Hai Anh Quan duoc
mua tai chg Xuan Khanh — thanh ph6 Can Tho.

2.2. Phwong phap nghién ctiru

2.2.1. Phdn ldp nam men tir dich nieée cam lén

men

Trai cam sanh chin (st dung ca vo) dem ép lay
nuéc bang may ép nguyén liéu thu dich qua va cho
khoang 10 mL vao binh tam gidac 100 mL c6 moi
truong YPD (Yeast extract Peptone-D-glucose) tang
sinh & nhiét @ phong trong 24 gid. Moi truong
YPDA (Yeast extract -Peptone-D-glucose-Agar)
duoc phan lap dén khi ¢6 dugc nhimg dong nam
men thuan ching va dinh danh cac dong nim men
nay bang phuong phép hinh thai hoc (hinh dang,
kich thuéc té bao, nay chdi) két hop véi phuong
phap sinh hoa (kha ning 1én men duong, phan giai
ure) dwa vao khéa phéan loai nim men cua Kurtzman
and Fell (1998), Luong va ctv. (2006) va Pham
(2009).

2.2.2. Tuyén chon ndm men ¢6 hoat tinh 1én men
cao tw cdac dong nam men phan lgp

Nghién ciru dugc thyc hién nham so sanh kha
nang 1én men va chon ra dong nam men c6 hoat luc
1én men manh nhat dé 1én men ruou vang cam.

Xur Iy nguyén liéu trudc khi lén men: Cam dugc
ép lay nuéc va dugc u voi enzyme pectinase
0,15ml/100mL, 40°C trong 2 gi¢r & phan huy pectin
va vi déng c6 trong nudC cam; diéu chinh pH 4,2,
Brix 22 va thanh tring ¢ 88- 91°C bang microwave
trong 15 gidy (Nikdel & Mackellar, 1992). Té bao
nim men dwoc nudi cay trong moi truong tdng sinh
khdi dén khi mat sb té bao ndm men dat 108té
bao/mL dich 1én men. Dich qua cam la 9 mL dugc
cho vao dng nghiém c6 chudng Durham, tiép tuc cho
vao 1 mL dung dich cac dong nam men, vin chat
nap lai va lac ngang phan tan déu (quan sat thiy hét
sui bot khi). Song song do6, thi nghiém duoc tién
hanh trong binh tam giac véi 99 mL dich qua cam +
1 mL dich ndm men, 1én men 8 ngay & nhiét do
30°C. B6 ruou duge do bang phuong phap chung
cét, d6 Brix do bang Brix ké. Dong nam men c6 hoat
lyc 1én men tét nhat dugc tuyén chon dia vao thoi
gian 1én men nhanh nhit va cho d6 ruou cao nhit.

2.2.3. Khdo sdt anh hieong Ciia cdc nhdn té dén
qua trinh lén men rirou vang cam

Nghién ctru sy anh hudng cia cac nhén t chinh:

Mat s6 nam men (MSNM), d6 Brix, pH dén qua

trinh 1én men rugu vang cam nham tim ra nghiém
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thirc/td hop thich hop nhit cho 1én men rwou vang
cam. Thi nghiém duoc bé tri theo phwong thic thira
6 v6i 3 nhan t6, 3 mirc d6 va 3 1an lap lai. Nhan t&
A: Do Brix 1a 18, 23, 27 (A1, A2,A3); nhan té B:
pH dich 1én men 1a 3,5, 4,0, 4,5 (B1, B2, B3); nhan
t6 C: Mat s6 nAm men (té bao/mL) 1a 103, 10°, 107 té
bao/lmL (C1, C2, C3).

2.2.4. Téi wu hod quy trinh 1én men rirgu vang

cam

Thi nghiém duoc tién hanh 1én men véi cac chi
tiéu t6i wu da tim dugc & cac thi nghiém trén bao
gom do Brix va pH ban diu, dong nim men, mat sé
nim men. Thi nghiém duoc thuc hién vai thé tich
1,5 lit. Két thuc qua trinh 1én men ruou vang cam s&
tién hanh phan tich cac chi tidu hoa ly: 6 con, ester,
aldehyde, methanol, acetic acid, SO, va danh gia
cam quan san pham rugu vang cam theo “Quy trinh
danh gia cam quan san pham ruou vang trai cdy theo
tiéu chuan Viét Nam 3215-79”.

2.2.5. Binh danh n@m men bang phwong phdp
gidi trinh tw gen

Dong nam men c6 hoat lyc 1én men manh nhét
dugc chon dé giai trinh tw doan gen bang phan ung
PCR véi cap moi ITS1 (5°-TCC GTA GGT GAA
CCT GCG G-3”) vaITS4 (5’-TCC TCC GCT TAT
TGA TAT GC-3’) (Korabecna, 2007) va st dung
chwong trinh Nucleotide Blast dé so sanh muc do
tuong ddng cua trinh tu dwoc giai voi trinh ty cua

(1) TVK1, TVD1 (2) VLK1, VLD1

(5) VLK3 (6) VLK4, VLD2
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cac dong ném men trong ngan hang gen trén NCBI
véi phan mém BLASTN.

2.3. Cac chi tiéu phan tich va xir Iy théng ké

Céc chi tiéu phan tich: Xac dinh pH bang pH ké,
xéc dinh d6 Brix biang khuc xa ké va x4c dinh ham
lugng ethanol sinh ra qua h¢ thong chung cét va higu
chinh vé 20°C (Thudng va Hing, 2007). S6 lisu thu
thap dugc xu 1y théng ké bang phan mém
Statgraphics Centurion XV.I.

3. KET QUA VA THAO LUAN
3.1. Phénlap va dinh danh dén mirc d gidng

cac dong nAm men phan 14p tir qua cam
sanh 1én men

Theo Luong (2003), co thé dinh danh so bo cac
dong nam men dya vao dac diém hinh thai va dac
diém sinh 1y sinh héa cia nAm men. Pic diém hinh
thai nAm men bao gom mé ta dic diém hinh thai
khuan lac khi nu6i cay trén méi trudng YPDA sau 2
— 3 ngay, hinh thai té bao, kiéu nay chdi cua té bao
nam men, sy hinh thanh bao tr trong moi truong
nghéo dinh dudng. Pic diém sinh 1y sinh hoa bao
gom: kha ning 1én men dudng glucose, sucrose va
kha nang phén giai urea caa nam men.

3.1.1. Bdc diém hinh thdi cia 15 dong nam men

dwoc phdn lap

Theo Pham (2009), té bao ndm men c6 hinh dang

phd bién nhu hinh cau, hinh oval, hinh elip, hinh tru
hoic d6i khi kéo dai thanh hinh soi.

(3) CTP2 (4) TVK2, TVD2,

VLK2, CTP1, CTK2

(7) VLK5, CTK1

Hinh 1. Hinh dang 7 nhém nim men cia 15 dong nAm men phén lap dwoc
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Két qua mé ta ddc diém hinh thai té bao nim men Theo Pham (2009), nay chdi 1 hinh thic sinh
cho thdy 15 dong nam men c6 thé xép thanh 7 nhom san vo tinh dién hinh cia nam men. Chdi c6 thé moc
hinh dang dac trung nhu sau: ra theo bit ky huéng nao (nay chdi da cuc) hoic nay

Nhém 1: ndm men c6 hinh cAu nho, gdm dong ~ Choi ludng cuc hogc chi nay chdi ¢ mét cuc nhat
nidm men TVK1, TVD1 dinh (nay choi mot cuc). Quan sat nay choi caa 15

dong nim men, dai dién 12 7 nhom hinh dang nhu da
trinh bay ¢ trén, ket qua cho thay c6 2 hinh thirc nay
choi 13 nay choi nhiéu hudng va nay choi ludng cuc.

Nhém 2: ndm men c6 hinh cau Ién, gdm dong
nam men VLK1, VLDI1

Nhém 3: ndm men c6 hinh ovan, gom dong ndm Két qua quan st sy nay chdi ctia cac nhom dugce thé
men CTD2 hién ¢ Hinh 1.

Nhom 4: ndm men co hinh elip dai, gom: TVK2, 3.1.3. Pdc diém hinh thanh bao tir cia 15 dong
TVD2, VLK2, CTP1, CTK2 ném men phan lap

Nhém 5: ndm men c6 hinh elip nhon gom dong

nAm men VLK3 Theo Pham (2009), kha néng tao bao tir va hinh

dang cua bao tir 1a du hiéu loai cia nAm men. Nam

. Nhom 6: nam men c6 hinh elip nho gom dong  men chi hinh thanh béo tir trong méi trudng nghéo
nam men VLK4, VLD2 chét dinh dudng. Két qua hinh thanh bao tir ciia cac
Nhom 7: nam men c6 hinh elip gom dong nam dong nam men phén 1ap dugc trong moi truong
men VLK5, CTK1 thach nuéc cho thﬁy sau 6 tuan nudi cay ¢ nhiét do
3.1.2. Ddc diém nay chéi cia 15 dong ndm men 30°C c6 7 nhom nam men hinh thanh bao tir dugc

phén lap mo ta ¢ Hinh 1 va Bang 1.

Biang 1. Téng hop dic diém hinh thai va sinh héa ciia 15 dong nAm men dwoc phan 1ap

; Pic diém hinh thai Dic diém sinh hoa
Nhom Pa— A p
N \ £ \ Kha nang Ién men Kha
hinh Dong nam Hinh K1 s « N N < <
Té bao Hinh thanh bao duong nang
dang men dang . . . A
X X nay choi tw dong
nam men nam men Glucose Saccharose | .
hoa urea
1 TVKI1, TVDb1 Ciunhé Nh}eu 1 - 2 bao tir hinh + + )
hudng tron
2 VLKL, VLDl  Chulén hiéu 1-2bdoarhinh . .
hudng tron
3 CTP2 Ovan Nh}eu 1 - 2 bao t hinh + ) )
hudng tron
TVK2, TVD2 A s o1
4 VLK2,CTDI  Elipdai et Lozbaotrhinh o, - -
CTK2 rong °
5 VLK3 Elip » Ludng 1 - 2 bao tir hinh + i i
nhonnhd cuc tron
6 VLK4, VLD2  Elipnho 1 cuc tlrgnz bao tirhinh - -
7 VLK5, CTK1 Elip Nh}eu 1 - 2 bao ti hinh + ) )
hudng tron
(Ghi chii: +: dong héa hodc 1én men -: khong dong héa hodc khéng 1én men)
3.1.4. Khd nang lén men duong glucose, c6 chudng Durham theo phuong phap cua Kurtzman
sucrose trong chuong Durham va phdn and Fell (1998) dugc thé hién & Bang 1.

idi uré ciia 48 dong nam men K. L :
g . Su thay d61 mau sac cua moéi truong Christensen

Kha néng 1én men cac loai duong la mot trong khi nuéi cdy ndm men phan lap sau thoi gian u 7
nhitng chi tiéu quan trong duoc sir dung dé phan loai ngay thé hién hoat tinh phan giai urea ciia cac dong
nam men. Kha nang 1én men duong cua 48 dong nam men duoc thé hién qua Bang 1. Theo phuong
nim men phan 1ap dugc nudi cay trén céc loai duong phap dinh danh cua Diing va ctv. (1972), néu nim
glucose va sucrose (2%) trong 6ng nghiém 10 mL men c6 kha ning sinh enzyme urease dé phan giai
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urea thi moi truong s& chuyén sang mau do sam.
Nguyén nhan 1a do méi treong Christensen c6 chira
chat chi thi mau phenol red, méi truong c6 mau vang
& pH = 6,8. Khi nAm men c6 enzyme urease dé phan
giai urea thanh CO2 va NH3, lugng NH3 tang 1én
lam pH tang khién méi truong chuyén sang mau do.
Két qua quan sat sy chuyén mau khéng c6 nhém nao
phan Gng véi urea.

Qua két qua tong hop cac diac diém phan loai
nam men cia 15 dong nAm men, dic diém hinh thai
nam men va dic diém sinh hoa c6 thé dinh danh so
bo 15 dong nam men nhu sau:

Céc dong nam men thudc nhéom 1 (TVKI,
TVDI) hinh cau nho, nhom 2 (VLK1, VLD1) hinh
cau Ién, nhém 3 (CTH2) hinh ovan, nhom 4 (TVK2,
TVD2, VLK2, CTDb1, CTK2) hinh elip dai va nhém
7 (VLKS, CTK1) hinh elip ¢6 nhiing dac diém gan
gidng nhau nhu: t& bao sinh dudng nay chdi nhiéu
huéng, sinh san hitu tinh bang cach hinh thanh bao
tir thi, moi tai bao tir chira 1 — 2 bao tir hinh tron, st
dung duong 1én men, khong dong hoa urea. Nhitng
didc diém nay tuong tw Véi mo ta hinh thai, phan loai
so bo dén gidng/chi nAm men Saccharomyces cua
Luong va ctv. (2003), Kurtzman and Fell (1998) véi
mo ta gidng nAm men Saccharomyces ¢6 té bao sinh
dudng nay chdi nhiéu huéng, hinh cau, hinh ovan,
elip kéo dai, tao thanh 1 — 4 bao tir hinh tron, bé mit
nhan, sir dung dudng 1én men va khong dong hoa
urea. Nhu vay, c6 thé két luan 12 dong nim men
phan 1ap TVKI, TVPI1, VLKI, VLDI, VLK2,
CTbl1, CTK2, TVK2, TVD2, CTb2, VLKS, CTK1
1a gidng nAm men Saccharomyces.

Dong ndm men thuc nhom 5 (VLK3) nam men
hinh elip nhon va nhém 6 (VLK4, VLD2) nam men
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hinh elip nho ¢ dic diém: té bao sinh dudng nay
chdi ludng cuc, don cuc, 1 — 2 bao tir hinh tron, sir
dung duong 1én men, khong dong hoa urea. Nhiing
dic diém nay twong ty v6i mo ta hinh thai, phén loai
so bo dén giéng nAm men Hanseniaspora cia Phdam
(2005) va Kurtzman and Fell (1998) véi m6 ta gidng
Hanseniaspora c6 té bao nay chdi 1 cyc hay 2 cuc,
céc té bao hinh 6 van hay dang qua chanh chau Au,
1- 4 bao tir hinh mii hay hinh cau, s dung duong
1én men va khong dong hoa urea. Nhu vay, c6 thé
két luan 3 dong ndm men phan 1ap VLK3, VLK4,
VLD2 la giéng nim men Hanseniaspora.

Két qua cho thay & 3 dia diém thu mau Tra Vinh,
Vinh Long, Can Tho vé6i diéu kién 1én men ty nhién
va 1én men c6 bd sung duong da phan 1ap dugc 15
dong ndm men, budc du dinh danh 15 dong ndm
men nay thudc 2 giéng ndm men Saccharomyces va
Hanseniaspora.

3.2. Hoat tinh 1én men ciia cic dong nim
men phan 1ap thugc giong Sacharomyces

Muoi  dong ndm  men thugc  gibng
Saccharomyces dugc chon dé tién hanh khao sat va
so sanh v6i kha nang 1én men véi cac dong nim men
d6i ching. Thi nghiém dwoc tién hanh dong thoi
trong chudng Durham va binh tam giac.

3.2.1. Hoat tinh lén men dich qud Cila cdc dong

Ndm men phan ldp trong chuéng Durham

Chiéu cao cot khi CO, trong chudéng Durham thé
hién cudng do 1én men cua cac dong nim men &
ting thoi diém 1én men khac nhau. Két qua thi
nghiém cho thiy co su khac biét vé kha nang lén
men nudC cam cua cac ching nim men phan 1ap
men giita cac dong nam men.

Bang 2. Chiéu cao cot khi CO2 (cm) ciia 13 dong nAm men theo thoi gian 1én men

Thaoi gian 1én men (gio)

TT Dong nam men 5 10 1 12 16
1 CTK1 - - - 0,1 0,4
2 CTK2 - - - 0,2 0,5
3 CTb2 - 0,2 0,4 0,8 15
4 VLK1 - 0,2 0,5 0,7 15
5 VLK2 - - - - 0,2
6 VLK3 - - 0,4 0,5 1,0
7 VLK4 - - 0,3 0,5 1,0
8 VLK5 - - - - 0,2
9 TVK1 0,5 15 2,5 4,5

10 TVK2 - 0,1 0,2 0,3 0,5
11 Men Phap 0,2 1,0 2,0 4,0 4,5
12 Men vién 0,1 0,6 15 3,0 4,0
13 S.cerevisiae (USA) 0,5 1,5 2,8 4,0 4,5

*Ghi chii: - chua xudt hién cét khi; sé liéu trong bdng tinh bﬁng cm, 4,5¢m la chiéu cao t6i da cua 6ng Durham
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Qua két qua khao sat (Bang 2), dong nim men
phan lap TVK ¢6 hoat tinh 1én men manh nhat (1am
day 100% 6ng Durham trong 14 gid), cac dong con
lai 1én men dai hon (16 gid). Theo Pham (2005),
trong diéu kién hiém khi, nAm men sir dung luong
nguon cacbon (chu yéu 1a duong) tao ra san pham
chu yéu 1a ethanol va khi CO,. Lugng khi CO sinh
ra sé day ong Durham, do cot khi CO; sinh ra dé xéac
dinh sy 1én men manh hay yéu. Két qua Durham nay
chi 1a co s& ban dau can phai két hop voi phuong
phap Ién men trong binh tam gidc moi co thé xac
dinh dong ndm men c6 hoat luc 1én men cao nhét.

Qua két qua khao sat (Bang 2), vi dong nérr] men
phan 1ap TVK1 c¢6 hoat tinh 1én men manh nhat nén
¢6 thoi gian day 100% 6ng Durham (14 gio), nhanh
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hon céc dong nim men khac. Theo Pham (2005),
trong diéu kién hiém khi, nAm men st dung lugng
nguon cacbon (chu yéu 1a duong) tao ra san pham
chu yéu 1a ethanol va khi CO,. Lugng khi CO, sinh
ra s& ddy ng Durham, do cot khi CO; sinh ra dé xéac
dinh su 1én men manh hay yéu.

3.2.2. HQat tinh [én men dich qud Cua cdc dong
nam men phdn ldp trong binh tam gidc

Thi nghiém duoc thyc hién nham khao sat kha
ning 1én men dugc tién hanh véi mat sé nam men
106 té bao/mL, thoi gian 1 1a 8 ngay & 30°C, pH 4,0
va 22°Brix. Két qua dugc trinh bay trong Hinh 2.

Kha ning 1én men cta cac dong ndm men phéan
1ap so v&i nam men thi truong

25.00 4

20.00 A ¢ 1933 c ¢ 1987

C
19.67

c C c
1817 1817 418.00

Ay 1

O

|m£:§cén @B§3m|

Hinh 2. P con va d Brix sau 1én men ciia cac dong nAm men (*Saccharomyces cerevisiae USA), Men
TT (Saccharomyces cerevisiae (France), men vién Hai Anh Quan

Két qua & Hinh 2 cho thay dong ndm men TVK1
¢6 kha nang 1én men cho d6 rurgu cao nhat (13% v/v)
va do Brix giam thip (7,17°Brix), khac biét ¢6 ¥
nghia thdng ké & do tin cay 95% so Vi cac dong
nam men da phén 1dp con lai va ¢6 d6 rugu cao hon
d6 rugu thu dugc cia dong nam men ddi chung (12,
10,67 va 11,83% v/v). Mit khac, TVKI ciing la
dong nim men 1én men nhanh nhat trong chudng
Durham.

Theo Phiam (2009), d6 Brix biéu thi ham luong
duong téng sb cia mot dung dich. Sy bién ddi cua
ham luong duong trong qua trinh 1€n men la chi tiéu
quan trong dé danh gia kha ning 1én men cua cac
dong nam men. Trong qua trinh 1én men, nam men
sir dung dudng trong diéu kién Ky khi tao thanh rugu
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etylic. Sau khi 1én men rugu, ham lugng duong con
sOt lai nhiéu s& anh huong dén mui vi san pham, vi
dudng sot s& duoc vi khuan lactic sir dung tao thanh
lactic acid, lam chua dich 1én men. 6 rugu la mot
trong nhiing chi tiéu quan trong nhat dé danh gia kha
ning 1én men rugu cia Ndm men. Vi thé, d¢ ruou
cang cao va ham lugng dudng sot lai thip sau khi
1én men thé hién ning luc chuyén hoa dudng thanh
rugu va hiéu suit 1én men rugu ctia nAm men cao.
Do d6, dong ndm men TVKI duoc chon 1a dong
nim men tét nhit dé tién hanh cac thi nghiém tiép
theo va ciing dwoc dinh danh biang phwong phép giai
trinh tu.
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3.3. Anh hwéng ciia cac nhéan té pH, dd Brix,
mat s6 nam men ban dau dén qua trinh
1én men rwgu vang cam

Thi nghiém dugc b tri véi 3 nhan t6 va 3 muc
d6: pH (3.5, 4,0, 4,5), @6 Brix (18, 23, 27) va mat s6
nim men (103, 10°, 107 té bao/mL), dé tim ra nghiém
thirc tot nhét. Sau 8 ngay 1én men, két qua khao sat
duoc trinh bay ¢ Bang 3.

Béng 3. Do con, Brix va pH sau 1én men tir dong
nam men TVK1

Té hop pH, Brix,

NT . % % Brix D) con
mat sO nam men :
1 35-18-10° 3,73 6,00 10,00 %0
2 35-18-10° 3,72 6,50 10,50 cdef
3 35-18-107 3,70 6,50 9,500
4 35-23-10° 3,74 9,75 11,502cd
5 35-23-10° 3,76 8,50 11,502
6 35-23-107 3,74 850 10,00 %
7 35-27-10° 3,72 17,00 11,00 Pcde
8 35-27-10° 3,74 17,50 11,50°%
9 35-27-107 3,76 18,00 10,00 %
10 4,0-18-10° 4,00 6,25 8,50 9"
11 4,0-18-10° 4,04 6,00 10,00 %0
12 4,0-18-107 3,97 6,00 9,00
13 4,0-23-10° 429 8,00 12,00%c
14 4,0-23-10° 4,18 8,00 11,503
15 4,0-23-107 4,08 8,00 13,002
16 4,0-27-10° 410 14,25 12,50 ®
17 4,0-27-10° 4,13 13,75 12,00%°
18 4,0-27 - 10’ 4,12 1350 12,00%°
19 45-18-10° 4,29 6,75 7,50M
20 45-18-10° 4,56 7,00 9,00 o
21 45-18-10' 4,39 7,00 10,00 %
22 45-23-10° 4,04 10,75 12,00 %°
23 45-23-10° 4,46 9,50 12,003
24 45-23-107 4,53 8,75 12,50%®
25 4,5-27-10° 4,06 14,50 11,00 bcde
26 4,5-27-10° 455 12,00 11,5082cd
27 4,5-27-107 4,46 13,00 11,503«

*Ghi chii: Cac sé ligu trong bdng la trung binh cua 3 Ian
lap lai, trong cung mot cot cac so mang chir S6 mii giong
nhau thi khéng khdc biét ¢6 y nghia thong ké (P<0.05)

Két qua cho thy cac nghiém thirc c6 do Brix ban
dau 1a 18, nhin chung cho d6 rugu thip hon so vdi
nghiém thirc & do Brix 23 va d6 Brix 27. Két qua
nay chiing to rang nhiing nghiém thirc dwoc bé tri
Vv6i d6 Brix cao s& co do ruou tuong ddi cao hon so
vé6i nhitng nghiém thire duoc b tri véi do Brix thap.
Tuy nhién, cac nghiém thirc véi do Brix 27 (7, 8, 9,
16, 17, 18, 25, 26, 27) sau khi 1én men d6 Brix con
lai kha cao nhung do cdn van chua dat gia trj cao
nhét. Bén canh dé, khi quan sat vé sy tic dong cua
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mat s& ndm men 1én qua trinh 1&n men ruou, nhitng
nghiém thirc c6 mat sé nim men 103 té bao/mL 1én
men khong tét bang nhitng nghiém thirc c6 mat sé
nam men 105 107 té bao/mL.

Mat khéc, nhitng nghi¢m thuc dich phéi ché ban
dau trong cung d6 Brix va mat s6 nim men, & cac
gid tri pH ban dau 1a 4,0, nAm men hoat dong tét hon
va cho do rugu cao ¢ cac nghiém thuc & pH = 3,5 va
pH = 4,5. Theo Nguyén Cong Ha (2000), nAm men
phat trién t6t & pH tir 3,8 dén 4,0. Nguyén nhan la
do sy hoat dong cua nim men trong qua trinh 1én
men Ky khi sinh ra CO2 va mot s6 acid hiru co lam
giam pH cua dich phdi ché ban dau (Pham, 2009).
Nhu vay, pH & cac nghiém thirc mac du giam van
phtt hop cho nim men phat trién.

Theo Phim (2009), d6 rugu 1a chi tiéu quan
trong nhat dé danh gia kha nang 1én men rugu cua
nim men. D6 ruou cao ciing 1a diéu kién tét trong
qua trinh bao quan vi & do rugu cao c6 thé e ché vi
khuan phat trién. Két qua trinh bay & Bang 3 cho
thay nghiém thac 15 (v6i pH 4,0, Brix 23, mat sb
nam men 107 té bao/mL) cho d6 ruou cao nhat 1a 13
%v/v, khong khac biét co y nghia so voi nghiém
thac: 16, 24 (12,5% viv); 13, 17, 18, 22, 23 (12%
v/iv); 4, 5, 8, 14, 26, 27 (11,50% v/v). Tuy nhién,
nghiém thirc 15 cho do rugu cao nhit 1a 13 % (v/v),
van con thap hon nghiém thic cao nhét trong nghién
Ctru rugu vang mit cua Hon (2017) 1a 15,08% (v/v).
Nguyén nhan c6 thé 1a ngudn nguyén lidu mit c6 d6
dudng cao va c6 mot sé cht thich hgp hon cho ndm
men trong qua trinh san Xuét rugu vang. Tuy nhién,
két qua thi nghiém la trong dwong véi nghién cau
cua Vii va Thanh (2018) khi nghién ctru 1€n men
ruou vang dau ha chau lugng con thu duge cling chi
cao nhit 1a 13,33% (v/v), c6 thé 2 loai nudc trai nay
tuong duong nhau va thap hon luong duong trong
mit. Mat khac, két qua thi nghiém cao hon nhiéu két
quéa nghién ctu cua Niém va ctv. (2018) khi nghién
ctru phan 1ap va tuyén chon dong nim men 1én men
ruou ca na v6i diéu kién 1én men ban dau pH 3,5, d6
Brix 20 va mat s6 ndm men 10° té bao/mL, dich lén
men két qua dat dugc ham luong ethanol 7,44%
(vIv).

Két qua thé hien & Bang 5 1a két qua thuc nghiém
Vf’)i nghiém thac 15 (pH =4, 23?Brix va MSNM 107
té bao/mL) cho d6 rugu cao nhat 13% vi/v.

Két qua d¢ con do dugc & Bang 3 1a két qua thuc
nghiém, cac thong s6 pH, d6 Brix, mat s6 nam men
tbi wu dugc tim ra thong qua phén tich hdi quy dua
trén so lieu thu thap dugc bang chuong trinh
Statgraphics plus 4.0 vai d6 tin cay 95%.
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Tir d6 phuong trinh hdi quy nhu sau:

Y = - 14,28 + 1,63256.X1 — 4,42668.X3 +
3,3495.X, — 0,0635802.X:% + 0,135246.X1.X5 +
0,406762.X1.X, —0,0763889.X32 + 1,49385.X3.X; —
1,88889.X,? — 0,0420082.X1.X3. X2, R?= 75,3491

bo 11.1
CE)II 101
0]

X1 (do Brix)
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(V6iY 12 d¢ con tinh toan, X1 (d9 Brix), Xz (pH),

X3 (mat s6 nam men)
_ Biéu do mit dap (mg (Hinh 3) va biéu d6 duong
dong mirc (Hinh 4) tr phuong trinh hoi quy nhu sau:

Hinh 3. Biéu d6 mit dap @ng thé hién su twong quan giira dd Brix va pH ban diu dén qu4 trinh tao

ethanol

45F7 1 Function

- { —o9.1

43 { — 9.5

; { —99

X2 4.1y . 10.3
. - { —10.7
P 5oL 1 — 111
- { — 115

3.7 ] 11.9

{1 — 123

35 ] 12.7

X1 (do Brix)

Hinh 4. Biéu dé dwdmg ddng mic thé hién su twong quan giira d9 Brix va pH dén qua trinh tao
ethanol

Két qua thdng ké cho thay véi mat sé nAm men
(103, 10°, 107 té bao/mL) khac biét khong y nghia,
vi vy ¢ dinh mat sé nAm men chung vao ban dau
1a 107 té bao/mL vi mat s6 nAm men 107 té bao/mL
cling nam trong té hop nghiém thie 15 cho do ruou
cao nhat (13% v/v). Thay cac gia tri X1, Xz va X3
vao phuong trinh hdi quy ta tim dugc

d6 Brix toi wu s& 1a 22 va pH t6i wu 1a 4,3. Do
con tinh toan 1a 12,07% (v/v).

Nhu vay, két qua giai phuong trinh héi quy cho
théy d6 rugu tinh toan duogc 1a 12,07% (v/v). B mat
s6 ndm men cb dinh 1a 107 thi pH t6i wu 12 4,3 va do
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Brix t6i uu 1a 22. Cac thong s t6i uu nay cho san
pham c6 d6 rugu 1a 12,07% v/v thap khong nhiéu so
v6i d6 ruou thuc nghiém & nghiém thuc 15 (13%
v/v). Két qua nay cho thay bd tri thi nghiém da gan
t6i wu v6i nghiém thie 15 (pH = 4, °Brix = 24 va
MSNM = 107 té bao/mL) va lwong ruou dat duoc
xem nhu t6i vu 13% v/v.

3.4. Téi wu héa quy trinh 1én men rwou vang
cam

Thi nghiém dwoc thyc hién vai cac chi tiéu tdi
uu & cac thi nghiém trén dong nim men sir dung 1a
TVKI, pH 4,3, @6 Brix 22, mat s6 nam men 107 té
bao/mL.
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Két thiic qua trinh 1én men rugu vang cam thu
duoc s€ dem phan tich cac chi tiéu ethanol,
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methanol, acid tong, ester, SO, aldehyde, két qua

duogc néu trong Bang 4.

Béng 4. Cac chi tiéu phan tich san phAm rwou vang (*)

Cic chi tiéu phan tich

Gia tri cac chi tiéu trong TCVN

Ruwou vang cam c6
sir dung enzyme pectinase

Ethanol (%v/v)
Ester

Methanol (g/1)
acetic acid (g/l)
SOz (mg/l)
Aldehyde

(TCVN 1273:86)

< 0,1% (TCVN 1273:86)

< 1,5 g/l (TCVN 1273:86)

< 350 mg/l (TCVN 7045:02)
<50 mg/IR100° (TCVN 1273:86) 0,0 mg/IR100°

13% v/v

624,8 mg/l R100°
<0,1%

0,33 g/I/R100°
1,60 mg/IR100°

*Két qud phdn tich tir Trung tam Y té Dy phong — thanh phé Can Tho

Céc chi tiéu khac cia mau rugu nam trong tiéu
chuan cho phép.

Két qua danh gia cam quan ruou vang cam giita
2 mau c6 bo sung enzyme pectinase 0,15% (Mau 1)

va khong b sung enzyme pectinase (Mau 2) duoc

trinh bay ¢ Bang 5.

Bang 5. Két qua danh gia cam quan rugu vang cam (theo TCVN 1273:86)

P9 trong va mau sac

Mui Vi Y thich

Rwogu vang cam 4,66

3.66 40 40

— Mui: Méu rugu cam tuong ¢6 muii thom dic
trung cho san pham nhung hoi khé nhan thay.

— Vi C6 vi ngot vira phai, dac trung cho san
pham.

- Y thich: San phim rugu vang cam dat gia tri
cam quan tot.

3.5. Pinh danh dong nAm men TVK1 biang

phwong phap gidi trinh tw

Dong TVK1 duge dinh danh bang phuong phap
giai va phan tich trinh ty gene 18S rRNA. Két qua
giai trinh ty nhu sau:

GGGCCTTCGTAATTTAGTAATATTTGAA
ATGGATTTTTTTGTTTTGGCAAGAGCATGA
GAGCTTTTACTGGGCAAGAAGACAAGAGA
TGGAGAGTCCAGCCGGGCCTGCGCTTAAGT
GCGCGGTCTTGCTAGGCCTGTAAGTTTCTTT
CTTGCTATTCCAAACGGTGAGAGATTTCTG
TGCTTTTGTTATAGGACAATTAAAACCGTT
TCAATACAACACACTGTGGAGTTTTCATAT
CTTTGCAACTTTTTCTTTGGGCATTCGAGCA
ATCGGGGCCCAGAGGTAACAAACACAAAC
AATTTTATTTATTCATTAAATTTTTGTCAAA
AACAAGAATTTTCGTAACTGGAAATTTTAA
AATATTAAAAACTTTCAACAACGGATCTCT
TGGTTCTCGCATCGATGAAGAACGCAGCGA
AATGCGATACGTAATGTGAATTGCAGAATT
CCGTGAATCATCGAATCTTTGAACGCACAT
TGCGCCCCTTGGTATTCCAGGGGGCATGCC
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TGTTTGAGCGTCATTTCCTTCTCAAACATTC
TGTTTGGTAGTGAGTGATACTCTTTGGAGT
TAACTTGAAATTGCTGGCCTTTTCATTGGAT
GTTTTTTTTTCCAAAGAGAGGTTTCTCTGCG
TGCTTGAGGTATAATGCAAGTACGGTCGTT
TTAGGTTTTACCAACTGCGGCTAATCTTTTT
TATACTGAGCGTATTGGAACGTTATCGATA
AGAAGAGAGCGTCTAGGCGAACAATGTTC
TTAAAGTTTGACCTCAAATCAGGTAGGAGT
ACCCGCTGAACTTAAGCATATCAATAAGCG
GAGGAAAAGGATCATTAAAGAAATTTAAT
AATTTTGAAAATGGATTTTTTTGTTTTGGCA
GAGCATGAGAGCTTTTACTGGGGCAAGAA
GACAGAGATGGGAGAGTCCAGCCCGGGCC
TGCGCTTAAGTGCGCGGATCTTGCTAGGGC
TTGTTAGTTTTCTTTCTTGCTTATTCAACGG
TGAGCAGATTTCTGTGCTTTGTTGATAGGA
CATTAACGATTCATACAACACACGCTGAGT
TCGTTCTGCACTTTTCTTTGGGCAATTCCGT
AGCATCAGGGGGGCTAGA

Trinh ty doan gene duoc giai gom 1.100 base
nitrogen va doan gene nay dugc so sanh voi cac gene
18S rRNA ctia nam men trong ngan hang gene trén
NCBI véi phan mém BLASTN. Két qua nhan duoc
cho thdy doan gene 18S rRNA ciia dong nim men
TVKI1 c6 d6 twong ddéng dén 99% so vdi trinh tu
gene 18S rRNA cua Saccharomyces cerevisiae
isolate YN3 véi s6 diang ky trén ngan hang gene
qudc té 1a (KJ5026621) (Hinh 5).
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Related Information

Hinh 5. Sy twong dong cia dong TVK1 véi dong Saccharomyses cerevisiae YN3 ¢6é ding ki trén ngin
hang gene quoc té 1a KJ5026621

Két qua dinh danh d3 xac dinh dong TVKI Ia
Saccharomyces cerevisiae. Pay 1a loai ndm men
hitu dung trong cong nghiép san Xuat ruou, no
khong chi 1én men dich qua hay méi truong chia
ham lugng dudng cao ma con tao ra nhing san pham
véi huong vi dac trung. Saccharomyces cerevisiae
¢6 dang hinh cau, oval hoic elip, hinh thai thay doi
tiy theo loai va mdi trudng nudi cy nAm men, ciu
tao don bao, sinh san chu yéu bang cach nay chdi,
¢6 thé ddng hoa phosphor, kali va cac hop chat hitu
co. Loai Saccharomyces cerevisiae c6 thé 1én men &
nong do ruou cao, S. cerevisae dugc phén lap tu
ruou vang thot nét co thé 1én men rugu cb nong do
15% v/v rugu (alcohol) trong moéi truong (Kumar et
al., 2011).
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4. KET LUAN

Két qua nghién ctru da phéan 1ap dugc 15 dong
nam men tir qua cam thu tai vuon ¢ thanh phé Can
Tho, Vinh Long va Tra Vinh. Dya trén mo ta dac
diém hinh thai va sinh 1y sinh héa budc dau da xac
dinh duoc chung thudéc 2 gidng niam men
Saccharomyces va Hanseniaspora. Dong nam men
TVKI1 phan 1ap tr dich cam Tra Vinh 1én men tu
nhién (dugc tuyén chon tir 10 dong nAm men phén
lap thudc giéng Saccharomyces) 1a dong nim men
¢6 hoat luc 1én men cao nhét (d6 rugu dat duoc 13%
v/v). Ruou vang cam 1én men tir dong ndm men
TVK1, dich qua cam dugc Xir Iy enzyme pectinase
0,15%, cho ham lugng ethanol 13% (v/v), mui vi
thom ngon, mau sic sang dep dic trung cua san
phim ruou vang cam. Phwong phap giai trinh tu
duoc st dung dé dinh danh, két qua da xac dinh
dong TVKI1 la loai Saccharomyces cerevisiae.
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