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TOM TAT

Ca na (Canarium album) 1a loai cay trong phd bién & ving nhiét d6i chau Phi va Nam A. Tai
Viét Nam, ca na dugc trong & nhidu dia phuong, qua c6 vi chua chat va huong thom dic trung. Viéc
phan 1ap va tuyén chon cac dong ndm tét, ddng thoi nghién ctru 1én men ruou ca na gdp phan lam da
dang cac san pham 1én men tir trai cAy va nang cao gia tri kinh té ctia qua ca na. Tir ngudn qué ca na
ban dau cia cac tinh An Giang, Pong Thap, Vinh Long, Can Tho, Hau Giang, Séc Tring (Viét Nam)
va Kandal (Campuchia), c6 50 dong ndm men da dugc phan lap, chia thanh 6 nhom dwa vao hinh
dang té bao va dic tinh sinh hoa. Két qua phan lap cho thiy dong nim men R2B c6 kha ning 1én men
manh, san pham rugu c6 do con cao. Nghién ciru khao sat quy trinh 1én men ruou ca na tir dong ndm
men R2B (dugc dinh danh bang phuong phép giéi trinh ty 14 Lachancea fermentati) duoc thyuc hién
dwa trén cac chi tiéu vé pH d6 Brix, mat s6 ndm men va thoi gian 1én men. Két qua cho thay san
pham rugu thu duge ¢6 do con cao (11,29% v/v) va dat TCVN 7045:2009 trong diéu kién mat s6 nAm
men 1a 107 TB/mL, dich 1én men dugc bd sung duong saccharose dat 24,01°Brix, pH = 3,88 va 1én
men rugu ¢ 30°C trong thoi gian 12 ngay.

Tur khéa: ca na (Canarium album), 1én men, ndm men, ruou ca na.

Nhdn bai: 18/04/2018  Hoan thanh phan bién: 20/05/2018 Chdp nhdn bai: 30/05/2018

1. MO DAU

Hién nay, ruou vang trai cdy da trd thanh san phidm duoc ua chudng trong cac budi
18 hoi va cac budi tiéc gia dinh, do d6, viéc phan lap ndm men ndi sinh trong trai cdy va lén
men rugu vang duoc ing dung ngay cang rong rii. Nguyén Van Thanh va cs. (2013) da phan
lap dugc dong nim men Saccharomyces cerevisiae VK1 tir dich khom va tién hanh 1én men
rugu vang khom, san phém cho dd cdn cao nhit dat 15,34% v/v. Ng6 Thi Phuong Dung va
cs. (2011) da phan 1ap duoc 6 dong ndm men thuan tir dich qua dwa hau thudc hai gidng
Saccharomyces va Schizosaccharomyces, tién hanh 1én men ruou vang dwa hiu, san phim
cho do ruogu cao nhét dat 15,83% v/v.

Ca na 14 loai cay gd dic trung cua nhiéu dia phuong & Viét Nam. Céac bo phan cua
cdy ca na c6 nhiéu cong dung trong cudc song hang ngay. RE, qua va la duge dung lam thude
¢6 tac dung thanh nhiét, giai doc. Vo ciy c6 tinh dau va tanin duge s dung nhu duoc liéu
chéng di ung va bao vé€ da. Qua ca na dugc dung lam mut, mudi dwa, 6 mai (V3 Vin Chi,
2003). Tuy nhién nhing gia tri kinh té cua qua ca na khong cao, cac san phdm tir qua ca na
con kha it nén dan dén viéc lang phi ngudn nguyén liéu gidu dinh dudng nay. Nghién ctru
hoan thién qu4 trinh 1én men ruou ca na khong nhiing gop phan da dang hoa cac san phdm
1én men tir trai cAy ma con lam ting gia trj kinh té cho quéa ca na. Ngoai ra, viéc phéan lap
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nhitng dong ndm men ndi sinh trong qua ca na c6 kha ning 1én men ethanol cao ciing dem lai
nhiing loi ich nhat dinh khi Gmg dung san xuat con cong nghiép, gop phan tiang thu nhap cho
nguoi dan tir cdy ca na.
2. NQI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Vat ligu va héa chét
Qua ca na dugc thu tir cac tinh An Giang, Pong Thap, Vinh Long, Can Tho, Hau
Giang, Soc Trang (Viét Nam) va Kandal (Campuchia). Méi truong YPDA (Yeast-Peptone-
D-glucose- Agar) dugc dung dé phén 1ap ndm men. Maéi trudng YPD (Yeast-Peptone-D-
glucose) dung dé tang sinh kh6i ndm men. Thanh phan ctia mdi truong YPD va YPDA bao
gdm peptone, yeast extract, D — glucose co xuat xir tir An Do. Agar tinh khiét va cac hoa
chat khac nhu CoHsOH (cdn), HCI, NaOH va hoa chét thanh tring (NaHSOs) dwoc mua tir
cong ty hoa chat Mién Nam (Quan Ninh Kiéu, Thanh ph Can Tho).
2.2. Phwong phap nghién ciru
2.2.1. Phan ldp va dinh danh so bg cdac dong nam men tir dich qud ca na
- Tién hanh thu mau
Qua ca na dugc thu tai cac tinh An Giang, Déng Théap, Vinh Long, Can Tho, Hau
Giang, Soc Triang (Viét Nam) va Kandal (Campuchia). Mdi dia diém thu khoang 200 g ca
na. Mau dugc bao quan bang cach udp da trong thing x6p trong sudt qua trinh van chuyén
dén phong thi nghiém.
- Phdn ldp nhitng dong ndam men tir qud cd na
Tai mdi dia diém cho tir 2 dén 3 qua ca na da duoc loai bo hat va dé nguyén khong
nghién vao binh tam giac 100 mL c¢6 mdi trudng YPD dé tién hanh ting sinh mat s6 ndm
men. Sau d6, dem di lic G & nhiét do phong trong 24 gio. Sau 24 gio, tién hanh pha lodng
dung dich tang sinh bang cach lic déu binh tam gidc d& nim men phan b6 déu trong moi
truong, dung pipet hut 1 mL dung dich ting sinh cho vao 6ng nghiém c6 chta sdn 9 mL
nude cat di khir tring, thu duge dung dich ¢6 ndng d6 pha loang 107 1an, thuc hién cac budc
tuong ty dé thu duoc dung dich véi cac ndng d6 pha lodng 1073, 10 va 10 1an. O mdi ndng
d6 pha loang, dung pipet hit 100 pL dung dich cho vao dia petri chira méi truong YPDA va
dung que trai thay tinh vo trang dé tién hanh trai déu mau. Sau dé, dé mau kho va o & 30°C
trong 24 — 48 gio. Sau khi ndm men phat trién trén mdi truong YPDA, quan sat khuan lac
ndm men va danh dau nhitng khuén lac khac nhau vé kich thudc, mau séc, do ndi, dang bia.
Tiép tuc cach chuyén nhiéu 14n cho dén khi d6 thuan cta nAm men dugc xac dinh.
- Kiém tra hinh thdi khudn lac ddc trung cia cdc dong ndm men
Pic diém khuén lac nAm men rat da dang gdm: hinh dang (tron va khong déu), do
nbi (md va lai), mau sic (tring duc va trang trong), dang bia (bia nguyén va bia gon song)
kich thuéc. Khuan lac phan 14p phai ndm trén duong cdy va khong 1an vé6i nhitng khuan lac
c6 hinh thai va mau sic khac. Sau khi duoc tach rong, nhirg dong phan 1ap s& duogc kiém tra
hinh thai va quan sat d6 thudn duéi kinh hién vi quang hoc & do phéng dai 40X va 100X.
Sau d6 tién hanh dinh danh so bo cac dong ndm men nay bang phuong phap hinh thai hoc
dwa vao khoa phan loai nAm men cta Kurtzman va Fell (1998), Luong Dtrc Phim (2006) va
Nguyén Dtc Luong (2006) két hop voi phuong phap sinh hoa (kha ning 1én men duong
glucose va saccharose, kha ning phan giai urea).
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2.2.2. So sanh kha néng 1én men ciia cdc dong ndm men

Lén men dich qué ca na trong binh tam gidc ¢ gin waterlock dé xac dinh kha ning
1én men dua vao do cdn cia san phém sau 1én men. Tién hanh 1én men v&i cac dong nam
men di duoc phan 14p nhim chon ra dong ndm men thich hop nhat dé 1én men ruou ca na.

Phdi ché dich qua ca na (nudc ép ca na diéu chinh pH = 3,5 va 20°Brix) sau d6 thanh
tring trong 2 gid véi NaHSOs nong d6 140 mg/L. Tang sinh nim men dén khi dat 10°
TB/mL, cho nim men vao binh tam giac (1 mL dich ndm men + 99 mL dich qua phdi ché).
Sau 10 ngay 1én men, tién hanh do d6 con bang phuong phap chung cat.

Dong nim men c6 kha ning 1én men cho d6 con cao nhat s& dugc dinh danh bang
phuong phap giai trinh tu doan gen 28S rRNA. Méu khuan lac duoc giri d¢én cong ty TNHH
MTV Sinh Héa Phu Sa (Quéan Cai Ring, Thanh phd Can Tho) dé dinh danh dén tén loai cia
dong ndm men. Poan mdi duoc st dung 1a ITS1-1TS4 630 pb.

2.2.3. Khdo sdt anh huong cia pH, do Brix va mdt s6 ndam men dén qud trinh 1én men rurou
ca na

Thi nghiém duoc bd tri theo kiéu thira s6 gdm 3 nhan t6 va 2 lan Idp lai. Nhan t6 A
(d6 Brix) khao sat & 3 d6 Brix khac nhau 14 20, 25 va 30. Nhan t6 B (pH) khao sat & 3 gié tri
pH 1a pH = 3,5; pH = 4 va pH = 4,5. Nhan t6 C (mat s6 ndm men) ciing tién hanh khao sat &
3 mat s6 ndm men khac nhau 10° TB/mL, 10° TB/mL va 107 TB/mL.

Chuén bi dich ndm men, kiém tra mét s6 té bao ndm men bang phwong phap dém
tryc tiép bang budng dém hdng cau. Cho vao mdi binh tam giac 99 mL dich qua ca na thanh
trung bang NaHSO; (140 mg/L trong 2 gi®), sau d6 diéu chinh ndng d6 Brix va pH theo b
tri thi nghiém va sau cung ching mat sé nim men vao mét cach ngiu nhién. Dich ching
dugc 1én men trong thoi gian 10 ngay & nhiét do 30°C. Sau khi 1én men, tién hanh chung cat
dé thu ethanol va do ndng do ethanol thu duoc bang con ké, quy vé nong do ethanol & 20°C.
2.2.4. Khao sdt anh hudng ciia thoi gian lén men ruou ca na

Thi nghiém duoc tién hanh dé xac dinh dugc thoi gian 1én men t6i wu trong qua trinh
lén men rugu ca na. Thi nghiém 1 nhan t6 dugc bd tri hoan toan ngau nhién ¢ cac thoi gian
lén men khac nhau (6 ngay, 8 ngay, 10 ngay, 12 ngay va 14 ngay) va dugc thuc hién voi 3
lan 1ap lai.

Tién hanh thu dich qué ca na, thanh tring bang NaHSO3 (140 mg/L trong 2 gio) va
diéu chinh cac yéu t6 pH, do Brix va mat s6 ndm men theo két qua t6i wu thu duoc & thi
nghiém 2.2.3 “Khao sat anh huong cta pH, do Brix va mét s6 ndm men dén qua trinh lén
men ruou ca na”. Cho 99 mL dich qué ca na va 1 mL dung dich ndm men vao binh tam giac.
Sau d6, i ¢ nhiét do phong va tién hanh chung cat ruou vao cic mdc thoi gian: 6 ngay, 8
ngdy, 10 ngay, 12 ngay va 14 ngdy. Sau qua trinh chung cit, do ndng do ethanol thu dugc va
quy vé ndng do ethanol & 20°C.

2.2.5. Khdo sdt khd nang lén men rwou ca na & thé tich 1 lit

Thi nghiém dugc tién hanh 1én men ruou ca na & thé tich 1 lit nham muc dich phan
tich cac chi tiéu sinh hoa ciia san phdm ruogu ca na theo TCVN 7045:2009 va d4anh gia cam
quan san phim theo TCVN 3217-79.

Cho v&o 3 binh tam giic, mdi binh 1000 mL dich qua ca na da thanh tring bing
NaHSOs (140 mg/L trong 2 gid). Piéu chinh pH, do Brix va mat s nAm men nhu két qua
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ctia thi nghiém 2.2.3 “Khao sat anh huong cia pH, d6 Brix va mat sé ndm men dén qua trinh
1én men ruou ca na” va 1én men & thoi gian t6i wu theo két qua cua thi nghiém 2.2.4 “Khao
sat anh huong cua thoi gian 1én men rugu ca na”. Phdi tron 3 binh tam giac thanh san pham
ruou ca na cudi cung. Sau dé, tién hanh do pH va d6 Brix cua san phim sau khi phdi tron.
Chung cat va do ndng do ethanol thu dugc. Pdng thoi, giri mau phan tich cac chi tiéu san
pham theo TCVN 7045:2009 va tién hanh danh gia cam quan.

2.2.6. Phuong phdp xik li 56 liéu

Phan mém Microsof Exel 2010 dugc st dung dé xir ly s6 liéu tho, tinh cac s lieu
thong ké nhu sb trung binh, hé s6 bién thién (CV%), d6 1éch chuan (SD). Phan mém SPSS
22.0 duge dung dé phan tich phwong sai va kiém dinh LSD céc trung binh nghiém thirc.
Phan mém Statgraphics Centurion XV.I dugc dung dé xac dinh diéu kién 1én men tbi uu.

3. KET QUA VA THAO LUAN
3.1. Phan lap va dinh danh so bd cac dong nim men tir dich qua ca na

Két qua phan 1ap duoc 50 dong ndm men tir ngudn qua ca na ban dau. Dya vao hinh
dang va dic diém sinh héa ctia nAm men, 50 dong nAm men phan 1ap c6 thé dugc xép thanh
6 nhém. Hinh dang té bao ctia 6 dong nAm men tiéu biéu cho 6 nhém (& vat kinh 40X) dugc
thé hién trong Hinh 1.

Két qua phén 1ap dya vao hinh dang, tinh chat sinh hoa ctia ndAm men va cin ctr vao
khéa phan loai nAm men cua Kurtzman and Fell (1998), Luong Birc Phim (2006) va Nguyén
Puc Luong (2006): 50 dong nAm men phén 14p tir ngudn qua ca na ban dau duoc xép thanh 6
nhom va dinh danh so bo gdm 3 gidng Hanseniaspora, Pichia va Saccharomyces. Két qua
dat duoc tir nghién ctru tuong tu voi két qua ciia Nguyén Minh Thily va cs. (2013), Nguyén
Vin Thanh va cs. (2013) ciing dinh danh so bo 3 giéng nim men nay.

Hinh 1. Hinh dang té bao cta 6 dong nAm men tiéu biéu cua 6 nhom.

(a). Té bdo hinh cau (AG1A) (b). Té bao hinh cau nhé (HG1A) (c). Té bdo hinh elip nhon (DT2B) (d). Té bdo
hinh oval (CT24) (e). Té bao hinh oval nhé (CTIB) (). Té bdo hinh elip (CPC4)

3.2. Kha ning lén men ciia cac dong nim men

Kha nang 1én men dugc khao sat voi mat s6 ndm men 1a 10° TB/mL, thoi gian u 10
ngay & 30°C; pH = 3,5 va d6 Brix diéu chinh 20° Brix. Két qua duogc trinh bay ¢ Bang 1.

Két qua thu dugc cho théy rﬁng da sb cac dong ndm men duoc su dung cho d6 con
sau 1én men co gia tri thdp. Tuy nhién, dong nim men R2B c6 kha ning 1én men nhanh va
cho san phém c6 do con cao (7,51% v/v), @6 Brix biéu kién do béng khuc xa ké giam (10,67°
Brix). Dong ndm men ddi chimg 1én men nhanh va c6 dé cdn (7,2% v/v) va do Brix biéu
kién do bang khuc xa ké (11,33° Brix). Két qua d6 con sau 1én men cta dong nim men R2B
khéc biét c6 y nghia théng ké voi nhitg dong ndm men con lai & do tin cay 95%. San phdm
ruou thu dugce tir dong ndm men nay c6 do cOn cao, mui thom dic trung va mau séc dep. Do
d6, dong nam men R2B duoc chon dinh danh bang phuong phap gidi trinh ty doan gen 28S
rRNA. Két qua nay thap hon két qua nghién ctru ciia Nguyén Van Thanh va cs. (2013) khi
1én men dich qua khém bang dong nim men VK1, san phdm sau 1én men cho d6 con la

744



TAP CHI KHOA HOC & CONG NGHE NONG NGHIEP

ISSN 2588-1256

Tap 2(2) - 2018

13,26% v/v va két qua nghién ciru ciia Ngo Thi Phuong Dung va cs. (2011) khi 1én men dua
hau bang dong ndm men Y04, san pham c6 d6 con cao nhét 1a 12% v/v.

Bdng 1. Céc chi tiéu pH, do Brix va d¢ con sau 1én men cua 37 dong nam men

Dong bo con Dong bo con
STT nam pH  DPoBrix  20°C STT nidm pH  DoBrix  20°C

men (% viv) men (% viv)
1 AGIA 3,19 14,67°PF 415" 20 HGIC 3,10 14,33CPE 2,502
2 AGIB 3,09 14,33CPE 4 42iikim 21  HGID 3,18 14,000  3,12abcd
3 AGIC 3,04 14,000  3,91dfohi 22 HG2A 321 14,67°PF 4,99mno
4 AGID 3,10 14,33CPE 4 02fhi 23  HG2B 3,12 16,67F 3,028be
5 AG2A 3,08 12,0078 5,26 24 HG2C 3,12 14,33CPE 4 g1ikimn
6 AG2B 3,09 14,33CDE 3 3Qbedefoh 25 HG2D 3,11  14,00°P  3,83cdefonii
7 AG2C 3,10 13,670 4,14NiK 26 RI1A 3,08 11,004 4,84Kmn
8 AG2D 3,13 1500CPEF 3 9gefehi 27 RIB 3,08  14,00°P 5,85pd
9 CPC2 3,10  16,005F  3,76cdfoni 28  R2A 3,16  14,00°P 4,89'mn
10 CT1A 421 11,33~ 3,45bedefoh 29 R2B 3,08 10,674 7,517
11 CTi1B 3,15 15,00CPEF 3 5gbedefoh 30 R3A 3,15 14,0060 5 12mnop
12 CTIC 3,19 16,005  4,61kmn 31 R3B 3,04 11,004 5,72°p
13 CTID 3,13 14,67CPE 3 GQbedefoni 32 STIA 3,13 14,67CCE 2,93%
14 CT2A 3,16 14,33CPE 4 43iikim 33 STIB 3,11 14,33CPE 4 Q79nii
15 CT2B 3,15  14,00°0  4,04fni 34 ST2A 3,11 15,00°PEF 2,90%
16 CT2C 3,15 15,33PEF 3 23abodef 35 ST2B 3,16 14,33CDE 3 7abedefy
17 CT2D 3,10 15,33PFF 6,401 36 ST2D 3,12  13,338C 3 3Qbedefy
18 HGIA 3,10 14,67°PF 5,02mne 37 BC 3,08 11,33~ 7,20"
19 HG1B 3,14  16,005F  3,1g@bcde CV (%) 6,5 9,8

S6 liéu la trung binh cvia 3 1an |dp lai, cdc chit $6 mang cdc chit cdi khédc nhau trong cing mét cot khdc biét ¢6 y
nghia théng ké & mirc 5% (P < 0,05) theo kiém dinh LSD.

Tién hanh giai trinh ty doan gen 28S rRNA ctia dong nam men R2B. Két qua cho
thiy dong ndm men nay c6 do twong dong dén 99%, do phu 99% so véi trinh tu gen 28S
rRNA ciia Lachancea fermentati (So sanh véi ngan hang gen trén NCBI bing phan mém
BLASTN).

Sequences producing significant alignments:
Select: All Mone Selected:0

:: Aligrments

Lachancea fermentati culture CBS:747 small subunit tibosomal RMNA gene, partial sequence; internal transcribed spacer 1, 5.88 rihosomal RNA gene

Lachancea fermentati strain CHRMAS. 216 isolate ISHAM-TS D MITS2001 188 ribosomal RMA gene, partial sequence: internal transcribed spacer 1

Description

Max | Total Guery

L]

N Ident  Accession

score score cover value

170 1700 9% 0.0 9%  KY1038541
1168 1163 99% 0.0 99% KP1323611

Hinh 2. So sanh trinh ty gen ctia R2B twong ddng véi Lachancea fermentati 99% vdi s6 dang ki
KY103954.1 trén NCBI.
Dong nam men R2B dugc st dung cho cac thi nghiém xac dinh diéu kién anh hudng
dén qua trinh Ién men rugu ca na.

3.3. Anh hwéng cia pH, do Brix va mat so nam men dén qua trinh 1én men rwgu ca na

Theo Lwong Pic Pham (2006), méi truong thuan loi cho 1én men rugu vang co
ndng d6 duong trong khoang 18 - 25%. Khi ndng do dudng 16n hon 25% thi qué trinh 1én
men xdy ra chdm va qua trinh 1én men s& ngimg lai khi ndng d6 duong vuot qua 30%. Ddi
v6i cac loai nAm men dé san xuat rugu vang, pH thich hop dé chung hoat dong 1a tir 4 dén 6.
Tuy nhién, khi Ién men dich qua c6 vi chua thi pH tir 2,8 dén 3,8 ndm men van co thé hoat
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dong dugc. Thoi gian 1én men ruou vang dao dong tir 7 dén 12 ngay, tily theo loai qua va
diéu kién 1én men.

Sau 10 ngay 1én men ruou vang ca na v6i dong nim men R2B, két qua khao st su
anh hudng cua pH, do Brix va mit so nam men dén kha nang 1én men rugu ca na dugc trinh
bay ¢ Bang 2.

Bdng 2. Gia tri pH, d0 Brix va do con trung binh sau 1én men cua dong ndm men R2B

Nghiém thirc ~ pH-°Brix-Mat so6 pHsaulén men  °Brixsaulénmen D9 con (% v/v)

1 3,5-20-10° 3,47 10,004 5,002

2 3,5-20-10° 3,48 10,5018 6,50°c
3 3,5-20-107 3,44 10,004 9,00¢

4 3,5-25-10° 3,48 18,00¢ 7,00
5 3,5-25-10° 3,48 15,00° 7,00¢d
6 3,5-25-107 3,48 16,50FF 7,00¢d
7 3,5-30-10° 3,48 24,00° 6,00¢
8 3,5-30-10° 3,45 24,50° 8,50

9 3,5-30-107 3,46 24,50° 8,00°7
10 4,0-20-10° 3,71 12,00¢ 5,50%
11 4,0-20-10° 3,74 11,508¢ 7,00
12 4,0-20-107 3,76 11,0048¢ 7,500%f
13 4,0-25-10° 3,74 18,00¢ 7,00
14 4,0-25-10° 3,70 17,00%¢ 8,009
15 4,0-25-107 3,73 17,00%¢ 8,501

16 4,0-30-10° 3,78 23,507 8,009
17 4,0-30-10° 3,78 22,50 7,500
18 4,0-30-107 3,63 23,509 8,00°7
19 4,5-20-10° 3,92 11,508¢ 5,50%®
20 4,5-20-10° 3,83 11,0048¢ 7,500
21 4,5-20-107 3,94 11,0048¢ 8,00°7
22 4,5-25-10° 4,15 16,505F 7,00
23 4,5-25-10° 4,10 16,00PFF 8,009
24 4,5-25-107 4,08 15,50 8,009
25 4,5-30-10° 3,91 22,50t 7,500%f
26 4,5-30-10° 3,87 22,00 7,500%f
27 4,5-30-107 3,94 21,50 7,50%f

S6 liéu la trung binh ciia 2 lan Idp lai. Z"rong ciing mét ¢ét cdc s6 ¢é mang ;5 mil giéng nhau thi khéc biét khong
c6 y nghia thong ké ¢ mirc 5% (P < 0,05) theo kiém dinh LSD

Sau qua trinh 1én men, pH cua tit ca cac mau déu giam so v&i pH ban dau do CO; va
acid tao thanh trong qua trinh 1én men. Su chénh 1éch pH gilta cac nghiém thuc 1a do su
chénh léch pH dugc diéu chinh trudce khi 1én men (Nguyén Vin Thanh va cs., 2013).

Do Brix sau khi 1én men ciia san pham giam so véi d6 Brix dugc diéu chinh ban dau.
Diéu d6 cho thdy mot luong dudng 16n di duoc sir dung trong qua trinh 1én men rugu ca na,
c6 thé duogc giai thich 13 c6 khoang 10% glucose dugc sir dung dé nAm men ting sinh khi
va ph?m con lai duoc chuyén hoéa thanh rugu va mot sd san phém phu khac (Larpent, 1991).

Khi 1én men trong cung diéu kién pH va d6 Brix, ¢ cac nghiém thirc c6 mat s6 ndm
men 1a 10® TB/mL cho d6 cdn khé thip. Cu thé 13, & nghiém thuc 1 13 5,00% v/v, nghiém
thirc 10 12 5,50% v/v va nghiém thirc 19 1a 5,50% v/v. Khéac biét nay co y nghia thong ké véi
d6 tin cdy 95% so voi cac nghiém thuc con lai. Trong khi do, cac nghiém véi mat s6 niAm
men 10" TB/mL cho san phém tao thanh c6 do con cao, dao dong tir 8 - 9% v/v, khac biét co
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y nghia thong ké so véi mat so nam men 13 10° TB/mL va 10" TB/mL & cung diéu kién pH
va do Brix. Di€u nay cho thay néu ham lugng nam men ban dau qua thap sé dan dén nguon
carbon dugc sir dung nhi€u dé tang sinh khoi nén lugng ruou sé tao ra thap.

M6 hinh twong quan giita pH, do Brix, mdt so nam men va d¢ con cua san pham Ilén
men ruou ca na.

=
L
W e

LT o

Function
=]

3

Hinh 3. Sy twong quan giira ndng d6 duong va pH 1én men dén qua trinh 1én men dich qua ca na

Yéi mong muén' xac dinh dugc diéu kién 1én men tbi uu tir cac thong sb pH, d9 Brix
va mat s6 nam men, két qua thi ngh\iém duoc phan tich bang chuong trinh Statgraphics
Centurion XV.I va cho phuong trinh hoi quy nhu sau (v6i d6 tin cay 95%):

Ethanol = -14,1925 + 284851*pH + 0,35709*Brix + 1,36906*Matso -
0,547778*pH*pH + 0,128396*pH*Brix + 0,302604*pH*Matso - 0,0103778*Brix*Brix +
0,0366042*Brix*Matso - 0,0807986*Matso*Matso - 0,0225625*pH*Brix*Matso

H =-14,1925 + 2,84851*X + 0,35709*Y + 1,36906*Z - 0,547778*X*X + 0,128396*X*Y
+0,302604*X*Z - 0,0103778*Y*Y + 0,0366042*Y*Z - 0,0807986*Z*Z - 0,0225625*X*Y*Z

(H: ethanol; X: pH; Y: Brix; Z: mt s6 nim men)

Trong thi nghiém nay, véi muc dich tao ra dugc san pham c6 nong do ethanol cao
nén tién hanh c¢d dinh mat s6 ném‘ men 14 107 TB/mL. Vi mat sé qua 16n nén chon log10” = 7.
Thay Z = 7, dugc phuong trinh hoi quy nhu sau:

H=-14,1925 + 2,84851*X + 0,35709*Y + 1,36906*Z - 0,547778*X*X + 0,128396*X*Y
+0,302604*X*Z - 0,0103778*Y*Y + 0,0366042*Y*Z - 0,0807986*Z*Z - 0,0225625*X*Y*Z

H=-14,1925 + 2,84851*X + 0,35709*Y + 1,36906*7 - 0,547778*X*X + 0,128396*X*Y
+0,302604*X*7 - 0,0103778*Y*Y + 0,0366042*Y*7 - 0,0807986*7*7 - 0,0225625* X*Y*7

Tir phuong trinh hdi quy, tinh dao ham theo ting bién sb:

H(X”) =-1,095556X - 0,0295415Y+ 4,966738;

H(Y’) =-0,0295415X-0,0207556Y + 0,6133194.

Giai hé phuong trinh H(X”) = 0 va H(Y’) = 0, xac dinh dugc X = 3,88; Y=24,01.

Thay céc gia tri X = 3,88; Y = 24,01; Z = 7 vao phuong trinh H ban dau xac dinh
duoc H = 8,44.

Nhu \/,zfly, d6 cdn toi da co thé dat duge vao khoang 8,44% v/v khi 1én men rugu ca
na voi dong nam men R2B, dich 1én men ¢6 pH = 3,88, °Brix = 24,01 va mat sO nam men la
10” TB/mL.
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3.4. Anh hwéng ciia thoi gian 1én men

Tir két qua thi nghiém duoc trinh bay ¢ phan 3.1 “Anh huong ciia pH, d¢ Brix va
mat s6 ndm men dén qué trinh 1€n men rugu ca na” cua ching ndm men R2B, sit dung cac
thong s6 toi uu gf")rn pH = 3,38, Brix = 24,01, mét s6 ndm men 1a 10" TB/mL, thuc hién khao
sat thoi gian 1én men tdi wu trong 6 ngay, 8 ngay, 10 ngay, 12 ngiy va 14 ngay. Két qua pH,
d6 Brix va do con sau 1én men duoc ghi nhan ¢ Bang 3.

Bdng 3. Gia tri pH, d6 Brix, do cdn trung binh va thoi gian sau 1én men cia dong ndm men R2B

Thoi gian (ngay)  pH sau 1én men °Brix sau 1én men Do con (% v/v)
6 3,22 13,674 6,052
8 3,22 13,334 7,090
10 3,23 11,674 8,98¢
12 3,23 11,338 9,04¢
14 3,34 11,678 8,92¢

S6 liéu la trung binh ciia 3 lan Idp lai. 'Trong ciing mét ¢ét cdc s6 ¢é mang ;5 mii giong nhau thi khéc biét khéng
¢6 y nghia thong ké ¢ mirc 5% (P < 0,05) theo kiém dinh LSD.

Két qua cho thay pH va d6 Brix sau 1én men giam va c6 su tao thanh rugu vi nAm
men di sir dung duong trong dich qué ca na va lwong dudng bd sung chuyén héa thanh ruou,
d6ng thoi sinh ra mot s acid hitu co 1am giam pH ctia moi truong. Khi 1én men ¢ thoi gian
6 ngay va 8 ngdy, d6 con thap hon so voi 1én men & thoi gian 10, 12, 14 ngay, khac biét co y
nghia thong ké & d9 tin cay 95%. Thoi gian 1én men thich hop nhét 1 12 ngay (d6 ruou dat
gid tri cao nhat 9,04% v/v), khac biét khong co y nghia thong ké & do tin cy 95% so véi thoi
gian 1én men 14 ngay nhung tiét kiém dwoc thoi gian va chi phi khi dua vao san xuét. Theo
Tahir va cs. (2010), viéc kéo dai thoi gian 1én men s& 1am anh huéng dén tién do, tén chi phi,
thoi gian va 1am giam hiéu suat 1én men do sy canh tranh chét dinh dudng ctia nAm men.

3.5. Két qua phén tich céc chi tidu héa hoc clia san phadm ruou ca na

San phdm 1én men rugu ca na dwoc phan tich cac chi tiéu héa hoc theo TCVN
7045:2009. Két qua phan tich duoc trinh bay trong Bang 4 cho thdy san phim 1én men ruou
ca na dat cic yéu cau ciia mot san phim ruou vang 1én men.

Bdng 4. Két qua phan tich cac chi tiéu san pham rugu ca na theo TCVN 7045:2009

Chi tiéu Két qua rugu ca na Tiéu chuan TCVN 7045:2009
DPuong khir 83700 mg/L Nha san xuét cong bd
SO 19,5 mg/L < 350 mg/L
Acid acetic 0,011% Nha san xuét cong bd
Aldehyde 1936,9 mg/L Nha san xuét cong bd (TCVN 7045:2013)
Ester 150 mg/L Nha san xuét cong bd
Methanol Khong phat hién 0,05 mg/L
MDL=0,5

Ghi chii: Két qua phan tich tir S& Khoa Hoc Va Cong Nghé Tp.HCM chi nhanh Can Tho — Trung Tam Dich Vu
Phan Tich Thi Nghiém Tp.HCM

Két qua phan tich & Bang 4 cho thdy ham luong ethanol tao thanh kha cao (11,29%
v/v) gitp cho huong vi ctia rugu thém phan dam da. Ngoai ra, do thoi gian 1én men kéo dai
da tao diéu kién cho ndm men sir dung gin hét lugng duong dé 1én men nén ham luong
dudng con lai trong san pham kha thap (83.700 mg/L), ting hiéu suit cho qua trinh 1én men
(Luong Dirc Phdm, 2006). Ham luong ester sinh ra kha cao (150 mg/L). Céc ester nay dugc
tao thanh trong qué trinh 1én men do enzyme esterase va c6 vai trd quan trong trong hinh
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thanh huong vi rugu vang (Lwong Dtric Pham, 2006). Két qua ciing cho thiy ham luong acid
acetic bay hoi ctia rugu ca na sau khi 1én men thap (0,011% v/v) vi con duong hinh thanh
ethanol chiém uu thé hon con dudng hinh thanh acid. Ham luong aldehyde tao ra trong san
pham dat 1.936,9 mg/L va khong phat hién methanol trong san pham. Két qua phan tich cac
chi tiéu san phém ruou ca na dat TCVN quy dinh.
3.6. Panh gia cam quan sian phim 1én men

Bén canh nhiing chi tiéu vé hoa hoc, rugu ca na cling can phai dat yéu cu vé danh
gi4 cam quan theo TCVN 3217-79 (Thang diém tir 1 - 5). Hoi dong dénh gia cam quan phai
c¢6 kha nang danh gia khach quan, ¢6 kién thic chuyén mon va ¢ kinh nghiém cam quan.
Két qua danh gia cam quan duoc thé hién & Bang 5. Két qua cho thdy rugu ca na trong subt,
¢6 mau, mui va vi dac trung cho san phﬁm.

Bdng 5. Két qua danh gia cam quan rugu ca na

£, o a a oo \ Yéu clu rugu vang
Két qua danh gia cam quan rugu ca na

Chi tiéu (TCVN 3217-79)
Diém trung binh Nhan xét
D6 trone va Chat long trong su6t, khong van  Chét long trong su6t, khong van
) rone 4,8 duc va vat thé la. Mauhoan ~ duc va vat thé la. Mau hoan toan
mau sac N . 2 ¥ ; 2
toan ddc trung cho san pham. déc trung cho san pham.
.. Hoa hop, thom diu, hoan toan Hoa hop, thom diu, hoan toan
Mui 4,6 < , 2 < , 2
déc trung cho san pham. déc trung cho san pham.
. Hoa hop, ém diu, hau tot, déc Hoa hop, ém diu, hau tot, hoan
Vi 43 . 2 e , 2
trung cho san pham. toan ddc trung cho san pham.
Yeu thich doi 45 Rét thich. Rét thich.

vGi mau thir

So v&i san phdm ruou vang mit 14 bang cia Nguyén Phi Hon (2017) (d6 trong va
mau sic - 4,4/5; mui - 4,2/5; vi - 4,0/5 va y thich - 4,1/5) thi san phém ruou ca na trong
nghién ctru cho két qua danh gia cam quan tot hon vé tit ca cac chi tidu. Ngoai ra, két qua
danh gia cam quan nay tuong dong v6i két qua danh gia cam quan v6i ruou vang khom cua
Nguyén Vin Thanh va cs (2013) vé d6 trong va mau sic (4,5/5) va mui (4,0/5). Tuy nhién vi
cua rugu vang ca na (4,5/5) duoc danh gia cao hon vi cua rugu vang khoém (2,7/5) vi theo
theo Lwong Pirc Pham (2006), huong vi ciia khom s& bi giam déng ké sau qué trinh 1én men.
4. KET LUAN

Dong ndm men R2B (dugc dinh danh 1a Lachancea fermentati) phan lap tir qua ca
na dugc sir dung hi¢u qua t6t nhat cho qué trinh 1én men ruou ca na & quy md phong thi
nghiém. Két qua dat dugc vé cac thong sé cho didu kién 1én men t6i wu 1a: pH = 3,88; Brix =
24,01; mat s6 nam men 1a 107 TB/mL; vé6i thoi gian 1én men rugu thich hop 1a 12 ngay. San
pham rugu ca na sau khi 1én men vé6i diéu kién t6i wu ¢6 d6 cdn cao (11,29% v/v), cac chi
tiéu kiém tra déu dat TCVN quy dinh vé san pham ruou vang (TCVN 7045:2009) va c6 gia
tri cam quan t6t. Bén canh d6, nhiing két qua kha quan nay c6 tiém ning tmg dung rat cao
vao quy trinh san xut bioethanol cho nhitng nghién ciru tiép theo.
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ISOLATION, SELECTION OF YEASTS AND DETERMINATION
OF FACTORS AFFECTING CANARIUM ALBUM WINE FERMENTATION

Huynh Ngoc Thanh Tam, Nguyen Thi Niem,
Nguyen Thi Minh Tram, Nguyen Duc Do
Biotechnology Research and Development Institute, Can Tho University

Contact email: hnttam@ctu.edu.vn

ABSTRACT

Canarium album is a popular plant in tropical countries of South Asia and Africa, including
Vietnam. Apart from contributing to the diversity of fermented fruit products, the producing products
from Canarium album could increase the commercial value of this plant. The objective of this study is
to isolate and select healthy yeast strains, study the suitable conditions to make wine from Canarium
album fermentation. Fifty yeast strains isolated from the samples were divided into 6 groups, basing
on the shape of cell and biochemical characteristics. The isolation shows that the yeast strain R2B
(identified by sequencing as Lachancea fermentati) has the strong fermented activity, offering high
volume of alcohol. Next, the study about Canarium album wine processing from the yeast strain R2B
was conducted basing on various factors, consisting of pH value, Brix, yeast cell density and
fermentation time. The findings illustrate that the canarium album wine processing by employing the
yeast strain R2B could provide wine products, reaching a high volume of alcohol (11,29% v/v) and
matching the the Vietnam standard 7045:2009, in the suitable conditions including the yeast levels of
107 cells/ml, the added saccharose concentration at 24.01°Brix, pH = 3.88 and the fermentation time
for 12 days, at 30°C.

Key words: Canarium album, Canarium album wine, fermentation, yeast
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