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ABSTRACT

The utilization rags of jackfruit in wine making was studied in order to
produce higher value-added products as well as solve partly the
environmental pollution issues. The fermentation of the rags of jackfruit
was performed at pH of 4,0-5,0 and °Brix of 21-25%. The results showed
that pH 4,0 and °Brix of 23% can be applied in wine making. High
amount of total alcohol (15%) was observed in the wine product whereas
less sugar content as residues (0,47%) was determined in the fermented
substrates at day 9. So far, this is the first study evaluating the yeast
counts during fermentation; the growth rate of yeast increased rapidly
after 6 days but decreased steadily from day 6 to day 12. Additionally, a
strong correlation was observed between specific gravity - total alcohol
(r =-0,909), °Brix - total sugar content (r = 0,97), and specific gravity -
total sugar content (r = 0,969). It is suggested that the specific gravity
could be used to predict the total alcohol and sugar content during
fermentation process while °Brix can be estimated total sugar content.

TOM TAT

Viec tan dung xo mit trong qua trinh lén men ruou dwoc nghién ciuu
nham tao ra san pham gid tri gia tang ciing nhuw gop phan giam 6 nhiém
méi trwong. Nghién cieu khao sat pH tir 4,0-5,0 va ham heong chdt khé
hoa tan tir 21-25°Brix. Két qua nhdn thdy diéu kién thich hop cho qud
trinh lén men ruwou tir xo mit la pH 4,0 va 23°Brix; cu thé san phcfm thu
dwoe c6 dg con cao (15%) ciing nhu heong dwong sét trong dich 1én men
thap (0,47%) sau 9 ngay lén men. Ngoai ra, day la nghién ciru ddu tién
khao sat sinh khéi ciia ndm men trong sudt qud trinh 1én men, mdt s6
ndm men tang nhanh tir ngay dau tién dén ngay 6 va giam dan tir ngay 6
dén ngay 12. Nghién cteu ciing nhdn thdy sw twong quan cao giita cac chi
tiéu: ti trong va dé con (r = -0,909), °Brix cuia dich Ién men va dwong sot
(r = 0,97) va ti trong va dwong sot (r = 0,969).Vi vdy, ti trong co thé
duwge dimg dé dy dodn dé con va dwong sot trong qud trinh lén men va
°Brix cé thé ding dé wée tinh ham lwong dwong sét.

Trich dan: Téng Thi Anh Ngoc, Bui Thi Anh Ngoc, Nguyén Thi My Ngoc va Ngo Minh Quang, 2018. Anh
huong cua pH va chat kho hoa tan dén quéa trinh 1én men ruou tr xo mit (4rtocarpus
heterophyllus) giong Thai Lan. Tap chi Khoa hoc Truong Pai hoc Can Tho. 54(S6 chuyén deé:

Nong nghiép): 211-218.
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1 GIOI THIEU

Mit (Artocarpus heterophyllus) duge tréng phd
bién & Pong bang song Cuu Long, ugce tinh san
lugng khoang 33 nghin tAn (Nguyen Thé Diing,
2006). Cac san phim tir mit rat da dang nhu mit
tuoi, mit sdy, rugu mit... Tuy nhién, phan thit qua
(an dugc) chi chiém 28,2%, cac phé phu pham
chiém 71,8%, trong d6, xo mit chiém 25,3%
(Nguyén Thi Thu Sang, 2010). Vi vay, viéc tan
dung phu pham rat can thiét, nhat 1a cic phé phu
pham c6 gia tri st dung cao.

Ruou vang 1a loai rugu dugc 1én men tir cac
loai dich ép trai cdy boi mot so ching nim men
riéng cho ting loai nguyén li€u. Rugu vang thu
duoc khong qua chung cat, ¢c6 huong vi thom ngon
tir trai cay ty nhién, dd ruou nhe (10-15%), thich
hop v6i phu nit va ngudi cao tudi (Nguyén Cong
Ha va ctv., 2014). Phan vién Co dién Nong nghiép
va Cong nghé sau thu hoach Thanh phé H6 Chi
Minh di nghién ctru viée ing dung quy trinh ché
bién ruou vang, giém, acid citric, thirc an gia stc
va phan bon tir ngudn khom phé thai ¢ cac nha
may ché bién rau qua. Tir d6, viéc san xuat ruou
vang tir xo mit (hodc né s& 1a san pham trung gian
cho qué trinh 1én men gidm vang) s& gop phan tao
ra mdt san phém hitu ich va viéc tdn dung phu
phim nay ciing gop phan lam giam thiéu 6 nhidm
mdi trudng.

Theo mot sé nghién ciru trong nude trude day,
nghién clru san Xuit ruou vang tr trai chum rudt
cho thdy san pham thu dugc t6t nhat khi bd sung
nam men véi ty 1¢ 0,2% v/v tir dich nam men da
duoc hoat hoa dat mat sd 8 log CFU/mL, diéu
chinh dich ban dau dat ham luong cht kho
20°Brix, pH 3,5 va tién hanh 1én men chinh trong
5 ngay cho san pham rugu vang c6 d¢ con 12,57%
v/v, ham lugng chit khd con lai 13 10,4°Brix va
ham lugng acid téng 0,54% (Pham Thi Cam Hoa
va ctv., 2017). Nguyén Thi Hién (2011) di nghién
clru san xuat ruou vang nhin, v6i cac thong sd cia
dich qua ban déau 1a 26°Brix, pH 3,5 va mat s6 nim
men 14 5 log CFU/mL. Két qua thu dwoc rugu vang
nhin c6 d6 con cao (13% v/v), ham luong dudng
sot thap va chit lugng cam quan tot. Nguyén Thi
Phuong Kiéu (2011) 1én men ruou vang ca cao,
dich phdi ché ban dau véi cac thong sé t6i uu nhu
23°Brix, pH 3,7 va mat s6 nam men 1a 5 log
CFU/mL cho san pham ruou ca cao c6 d con cao
(16% v/v) va ham lugng duong sot thap. Tuong tur,
Nguyén Trong Thao (2012), nghién ctru san Xuét
ruou vang tio, dich phdi ché ban ddu véi cac théng
s6 ti wu nhu 25,9°Brix, pH 4,5 va mat s6 ndm men
1a 5,2 log CFU/mL. San phdm rugu vang tio thu
duoc cling c6 do con cao (15,8% v/v) va ham
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luong duong sot thap. Do d6, ddi véi cac qua trinh
1én men rugu st dung cac loai nguyén li€u khac
nhau, diéu kién 1én men dugc st dung co thé rat
khac nhau, anh hudng dén chit lwong ruou, vi vy
viée can thiét 1a tim ra diéu kién thich hop cho qua
trinh 1én men Ung vai loai nguyén li¢u duge su
dung dé tao ra san phdm rugu dat yéu cau. Cac yéu
t6 thuong dugc quan tdm trong qua trinh 1én men
ruou 1a pH va tong ham lugng chat kho hoa tan ban
dau ctia dich 1én men.

Vi muc dich x4c dinh cac diéu kién 1én men
thich hop cho qua trinh 1én men rugu tir xo mit,
nghién ciru tién hanh khao sat anh hudng cia pH
va tong ham luong chit kho hoa tan (°Brix) ban
dau trong dich thuy phéan thich hop cho qua trinh
1én men. Nghién ciru nay 1a mot phan trong nghién
ctru khoi dau tao ra san pham ruQu vang va co thé
ing dung vao qua trinh 1én men tiép theo dé tao ra
san phim gidm vang c6 chit luong.

2 PHUONG PHAP NGHIEN CUU

2.1 Nguyén liéu

Xo mit tir giéng mit Thai dugc thu nhan tir
Cong ty TNHH the Fruit Republic (Khu cong
nghiép Hung Phii 1, Can Tho). Nguyén liéu trai
mit sau qua trinh ché bién tai nha may (loai bé vo
va 181, tach ldy mui mit va hat mit) ¢6 phan phu
phiam gom xo mit va vo dugc thu gom. Sau do,
nguyén liéu duoc van chuyén vé phong thi nghiém
B6 mdén Cong ngh¢ Thuc pham Truong Pai hoc
Cén Tho, dé thyc hién so ché va chon iy phan xo
mit dé tién hanh thi nghiém.

2.2 Phuwong phap bb tri thi nghiém

Xo mit sau so ché duoc rira sach va dé rao, xay
nhuyén véi nude theo ty 1& 1:2 (w/v), sau d6 bod
sung ché pham enzyme pectinase 0,04% (Pan
Mach san xut) va thay phan & diéu kién t6i uu &
50°C trong thoi gian 60 phut (Pang Thi Thu va
ctv., 2004). Tién hanh loc sau khi thiy phan két
thac, dich loc thu dugc cé pH 1a 4,64+0,21; °Brix
la 6,0£0,71; ham lwong acid 1a 0,12+0,0% va ham
luong duong khir 1a 5,34+1,14%. Ham lugng chat
kho hoa tan (21, 23 va 25°Brix) duoc diéu chinh
bang cach bd sung dudng saccharose (Bién Hoa,
Viét Nam san xuét) va pH (4,0; 4,5 va 5,0) duoc
diéu chinh bang acid citric (Trung Quoc san xuat).
Sau do6, dich qua dugc thanh tring bang NaHSO;
(Trung Qudc san xuat) véi lidu lwong 122 mg/L
trong thoi gian 2 gid dé tiéu diét vi sinh vat tap
nhim. Ndm men Saccharomyces cerevisiae (Saf-
instant, Mexico san xuét) duoc bd sung véi ham
lwong 0,04%. Qua trinh 1én men duoc tién hanh &
nhiét d6 phong va theo ddi cac chi tiéu nhu: ndng
do ethanol (%), ham luong acid tong (%), ham
lugng duong téng (%), tong chat kho hoa tan
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(°Brix), ti trong va mat sé ndm men (log CFU/mL)
theo thoi gian 1én men ¢ 0, 3, 6, 9 va 12 ngay.

S6 mau dugc bd tri trong thi nghiém la 135
mau v&i 3 1an lap lai doc 1ap va mdi 1an phén tich
dugc lap lai 2 lan. Thé tich mdi mau thi nghiém 1a
250 mL dich 1én men (twong g 1a 11,25 L dich
can cho mdi mé 1én men).

2.3 Phwong phap phan tich

Ham lugng ethanol (% v/v): st dung phuong
phap chung cit va do do ruou (ethanol) bang con
ké & 20°C (Nguyén Dinh Thuéng va Nguyén
Thanh Hang, 2007).

Ham lugng acid tong (tinh theo acid acetic, %):
bang phuong phép chuan do véi NaOH 0,IN véi
chat chi thi mau phenolphtalein (TCVN
4589:1988).

Ham lugng duong tong (%): theo phuong phap
Lane and Eynon (1924).

Téng Chét’ kho hoa tan (°Brix) duge do bing
chiét quang ké (Nhat san xuat).

Ti trong dwoc do bang ti trong ké (Viét Nam
san xuat).

Toéng sb6 nidm men (log CFU/mL) trong qua
trinh 1én men dugc xac dinh theo TCVN 8275-
1:2010.

2.4 Phuwong phap xir Iy s6 li¢u

S6 liéu thé hién dudi dang trung binh + do léch
chuin. SO litu duoc tinh toan théng ké theo
chuong trinh Statgraphics Centurion 15.1, phéan
tich ANOVA véi phép thir LSD dé so sanh trung
binh cac nghiém thic va hé sd twong quan
Spearman mo ta mdi twong quan giita cac sb lidu &
mirc ¥ nghia 5% (va 1%) theo chuong trinh thong
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ké SPSS 20 (IMB Inc, IIL., USA).
3 KET QUA VA THAO LUAN

Nguyén liéu xo mit dugc st dung trong thi
nghiém c6 tinh chat vt 1y va hoa hoc nhu sau: ham
luong duodng tong sb 1a 10,32+0,6%, ham lwong
chat khé hoa tan tong sb (con goi 1a °Brix) la
16£0,6%, 46 am 1a 7598+0,33%, tro la
0,98+0,02%, acid tong 1a 0,29+0,03%, vitamin C 1a
3,540,19 mg% va pH la 5,13+0,07. Trong do,
duong 1a thanh phan chinh trong tong ham lugng
céc chat kho hoa tan, ngoai ra con cac thanh phan
khac nhu acid, chit thom, vitamin, enzyme, chit
khoang va mudi ctia cac acid hitu co. Theo két qua
nay, duong trong xo mit Thai chiém 64,5% trong
téng chit kho hoa tan. Theo USDA (2006), phan an
duoc cia mit c6 nude 73,23%, tro 1% va vitamin C
1 6,7 mg%, do d6 c6 thé thdy ham luong nudc va
tro trong xo mit Thai twong duong vd&i phan an
duogc cua mit, tuy nhién ham Iugng vitamin C trong
xo mit thdp hon phan an dugc cia mit. Mt khac,
ngudn nguyén liéu xo mit (Thai) str dung chira ham
luong duong tong cao hon so véi nguyén liéu xo
mit nghé va xo mit dira v6i ham lugng dudng tong
tuong tng 1a 6,82% va 2,30% (Nguyén Thi Thu
Sang, 2010). Nguyén nhan khac biét co thé do
gidng, dia diém va thoi gian thu hoach khac nhau.
Dua trén cac tinh chat vat ly va hoa hoc trén,
nguyén liu xo mit trong nghién ciru nay khong
ddc hai voi nAm men va c6 thé su dung dé 1én men
ruou (Trfin Thi Thanh, 2011).

3.1 Anh huong cia pH va tdng chit khd
hoa tan (°Brix) ciia dich ban dau dén su thay dbi
dd con va mat s6 nim men theo thoi gian

Két qua theo doi sy thay ddi d6 cdn va mat sb
nam men theo thoi gian 6 cac pH khac nhau dugc
thé hién & Hinh 1.

10

log (CFU/mL)

9 12

Thei gian 1én men (ngay)

~@- Djcon-pH 4.0
~=  Mitsd-pH4,0

Hinh 1:

@~ DjconpH4S5
—=—  Matso-pH 4,5
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Do con-pH 5.0
Mt s6-pH 5,0

Sw thay ddi dd con va mat s6 nAm men theo thoi gian & cac pH khac nhau
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Hinh 1 biéu dién do cdn sinh ra ting dan theo
thoi gian 1én men nhung sy phat trién ctia nAm men
khong tuyén tinh v6i ¢ con. Mau 1én men véi pH
4,0 sinh ra ham lugng ethanol cao nhit ¢ ngay 9
(14,78% v/v), khac biét ¥ nghia thong ké & murc
5% so v&i mau ¢ pH 4,5 (13,3% v/v) va 5,0 (13,2%
v/v). Két qua nay ciing phu hop véi khuyén céo
cia Luong Ptrc Phiam (1998) trong qua trinh 1én
men rugu nén thuc hién pH tir 3,8-4,0 vi ¢ pH nay
nam men c6 thé phat trién nhung vi khuan va nim
men dai khéc bi trc ché. Hon nita, khi pH dich Ién
men cang thip thi kha ning 1én men cang yéu
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(Duong Tu Lién, 2013). M6t nghién ctru khac cla
Nguyén Thi Thanh Hong (2013) 1én men rugu
vang chom chom Java ciing cho thdy & pH 4,0 san
phim c6 d6 con cao nhit. Bén canh pH, luong
ethanol sinh ra trong qué trinh 1én men rugu con
phu thudc vao cac yéu td khac nhu: loai dich qua,
phuong phap chuan bi, loai nAm men va lugng chat
kho hoa tan ban dau (Singh ef al., 1998; Akubor et
al., 2003).

Hinh 2 thé hién két qua theo ddi sy thay ddi do
con va mét s6 nam men theo thoi gian ¢ cac °Brix
khéc nhau.

log (CFU/ml)

9

12

Po6 con-25°Brix

Mit s6-25°Brix

Hinh 2: Sy thay ddi d9 con va mit s6 nAm men theo thoi gian & cac °Brix khac nhau

Két qua & Hinh 2 cho thdy ham luong chat kho
hoa tan ban déu khac nhau thi anh huong nhiéu dén
sy phat trién ctia ndm men hon 14 ndng do cdn sinh
ra trong sudt qua trinh 1én men. Cu thé, sau 6 ngay
1én men, nim men phat trién tot & mau 21°Brix véi
mét sd cuc dai dat duoc 1a 7.8 log CFU/mL, con
ddi véi mau 1én men & 23 va 25°Brix, ndm men
phat trién kém hon mat s6 dat dugc twong tng 1a
6,5 va 6,4 log CFU/mL. Tuy nhién, khi so sanh &
ngay lén men thtr 6, mau 1én men & cic °Brix khac
nhau, do ¢on sinh ra dao dong tir 10,4 dén 11,3%
v/v va khong khac biét y nghia gitta cac °Brix khac
nhau (p>0,05). Sau 12 ngay 1én men, d6 con sinh
ra cia mau lén men véi 25 va 23°Brix (twong tng
14,9% va 14,2% v/v), khac biét y nghia v6i mau
Ién men véi 21°Brix (13,2% v/v) (p<0, 05). Tuy
nhién, mau 1én men v&i 25°Brix tao ra d con cao
nhit nhung khong khac biét so voi mau 1én men &
23°Brix (p>0,05). Két qua nay c6 do con cao hon
s0 v6i Iy thuyét, do d6 viéc tim hiéu co ché cta qua
trinh 1én men xo mit ciing nhu khao sat cac yéu to
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anh huong dén do chinh xé4c ctia phuong phap xéac
dinh d¢ con duge dé nghi cho cac nghién ctru tiép
theo. Theo Pretorius (2000), loai nam men
Saccharomyces cerevisiae khong chi 1én men hoan
toan nudc qua hay moi truong chira ham lugng
duong cao, ma con tao ra san phém 1én men véi
huong vi dac trung. Saccharomyces cerevisiae 1€n
men rugu dén néng do 16%, trong khi viéc stir dung
dich 1én men 1a duong hay si-ré c6 thé lam cho
ndm men tao ra 18% rugu hodc cao hon. Két qua
trong nghién ciru nay ciing twong ddng voi két qua
nghién ciru cia Nguyén Vin Thanh va ctv. (2013)
khi nghién ciru 1én men ruou vang khém dat ndng
d6 ethanol 15,3-15,95% v/v khi dich 1én men duogc
didu chinh véi ham lugng chat kho hoa tan 23-
24°Brix ¢ pH 4,5. Nghién ctru thuc hién khi dich
phdi ché voi 23°Brix c6 san phim dat ndng do
ethanol 16%v/v dbi vi ruou vang ca cao (Nguyén
Thi Phuong Kiéu, 2011) va 16,8% v/v dbi véi rugu
méan An Phudc (Tr@m Thi Di¢u, 2013). Cac nghién
clru trude day ciing két luan luong ethanol cao nhat
khi 1én men rugu tir qua quyt, dau va vai o 24-
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26°Brix (Singh et al., 1998; Joshi et al., 2005). Dya
vao két qua ciia nghién ctru nay, ham luong chat
kho hoa tan ban dau cua dich 1én men dugc dé nghi
tir 23-25°Brix.

Mat khéc, Hinh 1 va Hinh 2 con cho thiy rd
din bién cia qua trinh 1én men gém hai pha: pha
thir nhit 13 pha sinh truéng, pha th hai Ia pha tich
tu cac san pham cia sy trao d6i chat (Lé Xuéan
Phuong, 2001). V&i két qua thu nhan dugc, pha thir
nhit kéo dai trong 6 ngay dau ciia qué trinh lén
men, trong pha nay chu yéu 1a qué trinh sinh tong
hop protein va xay dung té bao, cic té bao trong
giai doan nay rat tré, sinh truong nhanh va tang
sinh khéi nhanh (L€ Xuén Phuong, 2001). Mat so
nidm men ting rit nhanh, trung binh mat s ndm
men ngay 0 1a 3,94+0,57 va ngay 6 la 6,89+0,83
log CFU/mL. San phém trao doi chét trong giai
doan nay khong c6 hoac bat dau tich tu v&i mot
luong nho sau d6 dan dan ting 1én dong thoi véi su
phat trién ctia men giéng, cho dén khi on dinh thi
chuyén sang pha thr hai (Lé Xuan Phuong, 2001).
Do con tir ngay 0 dén ngay 3 tang it 3,41£1,74%
v/v, sau d6 do con tang 1én nhanh chéng dén ngay
6 do con dat 10,96=1,10% v/v. Nguyén nhan nong
d6 ethanol tiang vot trong giai doan nay la do nam
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men da sir dung hét lugng oxy trong mdi trudng
nén chuyén sang ho hip yém khi. NAm men 1a loai
ki khi khong bét budc, trong diéu kién hiéu khi,
nam men phat trién ting sinh khdi; trong diéu kién
yém khi, nAm men sinh ra san phim chu yéu la
ethanol.

Qua trinh 1én men chuyén sang pha thir 2 ¢6 thé
thy trén Hinh 1 va Hinh 2 1a tir ngay 6 dén 12. O
giai doan nay, sinh khéi t& bao giam dan, cu thé tir
ngdy 6 (6,89+0,83 log CFU/mL) dén ngay 12
(5,21£0,65 log CFU/mL). Nam men rat man cam
v6i su trc ché cuia ethanol vi thé ham lugng ethanol
trong dung dich cao thi can trd su phat trién cua
nam men. Bén canh d6, ham lugng ethanol ting it
(3,15% v/v) do ham lugng chat dinh dudng trong
dung dich giam din, nim men canh tranh chét dinh
dudng vi thé qua trinh trao ddi chit dién ra yéu
(Kiéu Hitu Anh, 1999).

3.2 Anh huong ciia pH va tdng chit kho
hoa tan (°Brix) ciia dich ban dau dén su thay dbi
thay d6i ham lwong acid theo thoi gian

Thi nghiém ciing tién hanh theo ddi sy thay ddi
ham luong acid (%) theo thoi gian ¢ cac pH va
°Brix khac nhau, két qua dugc thé hién & Hinh 3.

0.6

S 2
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=
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Thai gian lén men (ngay)

—8~ (21°Brix) 4 (23°Brix) (25°Brix)

Hinh 3: Sy thay d6i ham luwong acid (%) theo th&i gian & cac pH va °Brix khic nhau

Hinh 3 cho thdy pH va °Brix ban dau c6 anh
huwong dén ham luong acid sinh ra trong qua trinh
1én men. Sy chénh Iéch ham lugng acid khac biét
& rét & ngay 1én men thir 9, ham luong acid lan
luot 1a 0,38; 0,31 va 0,45% tuong tng vai dich 1én
men & pH 4,0; 4,5 va 5,0. Pbi v6i mau 1én men &
pH 5,0, ham luong acid sinh ra cao hon so véi mau
0 pH 4,0, nguyén nhan do d6 cdn sinh ra & pH 5,0
thap, vi thé cac vi sinh vat khac c6 kha niang phat
trién sinh ra cac acid 1am cho ham luong acid trong
dung dich cao.

Cac mau ruou 1én men véi °Brix ban dau khac
nhau thi ham lugng acid thu dugc ciing khac nhau.
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Trong ngay 9, ham lugng acid thu dugc ¢ 23 va
25°Brix lan lugt 1a 0,35 va 0,37% va khong khac
biét y nghia thong ké (p>0,05). O miu 1én men véi
21°Brix, ham lugng acid cao 0,42% do ¢ 21°Brix
d6 con sinh ra thap (Hinh 2), khéng du dé wc ché
cac vi khuan va men dai khac nén ham luong acid
ting cao va khac biét y nghia so véi cac mau & 23
va 25°Brix (p<0,05). Bén canh do, lugng acid sinh
ra manh trong giai doan d4u ctia qua trinh 1én men,
0 ngay 6 ham lugng acid thu dugc trung binh 1a
0,38+0,09% do luc nay qué trinh 1én men dién ra
t6t, lwong CO; sinh ra nhiéu hoa tan vao nudc,
ddng thoi qua trinh 1én men nay ciing tao ra mot sd
acid hitu co (nhu acid acetic, lactic, citric, pyruvic
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va succinic) trong dung dich (Nguyén BDinh
Thuéng va Nguyén Thanh Hang, 2007). Ham
lwong acid trong rugu chu yéu 1a acid acetic, acid
nay sinh ra chi yéu do phan tng oxy hoa khir giita
hai aldehyde acetic hodc sinh ra boi vi khuan acetic
hoat dong trong dich 1én men, nd st dung duong
va san sinh acid acetic, gan két thuc qua trinh lén
men thi ham lugng acid giam dan tir ngay 6 dén
ngay 12 ham luong acid giam con 0,35+0,08% do
céc acid hitu co két hop véi ruou bic cao tao ester
huong, nguyén nhan khac do ham luong chat dinh
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dudng trong moi trudng dd can nén ndm men sir
dung acid 1am ngudn ning luong chinh dé duy tri
sur séng (Akubor et al., 2003; Duong Ta Lién,
2013).

3.3 Anh huong ciia pH va tong chat kho
hoa tan (°Brix) ciia dich ban dau dén sy thay déi
thay ddi ti trong, dwong sét va °Brix theo thoi
gian

Hinh 4 thé hién sy thay di cua ti trong, dudng
sOt va °Brix theo thoi gian 1én men.

25

%

0 3

Thoi gian 1én men (ngay)

-#-Duong sot
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9 12
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Hinh 4: Sy thay déi ti trong, dwong s6t va °Brix theo thoi gian 1én men

Hinh 4 cho thiy ham luong duong, °Brix va ti
trong giam dan theo thdi gian 1én men. Qua trinh
Ién men xay ra nhu dy doan, ham lugng duong
tong giam va giam tuyén tinh véi ham lugng chat
kho hoa tan (°Brix). Ham luong dudng va °Brix
giam nhanh trong cac ngay dau cia qua trinh 1én
men, ham lugng duong ¢ ngay 0 (18,66+2,22%)
giam & ngay 6 (3,61+2,42%); tuong ty, °Brix &
ngay 0 (23+1,66%) gidm & ngay 6 (10,74+2,36%).
Trong qua trinh 1én men, duong trong dich qua
dugc ndm men st dung dé tang sinh khéi va tong
hop mot s6 san pham lam cho ham lugng dudng va
°Brix trong dung dich giam (Singh and Kaur, 2009;
de Toda et al., 2013). Mac khac, c6 sy chénh 1éch
kha 16n gitta ham lugong duong va °Brix trong dich
1én men c6 thé dugc 1y giai phan nao boi trong
thanh phan cua °Brix ngoai duong va acid (da duoc
x4c dinh ham lugng) con c6 cac thanh phan khong
duong khac déng gop vao hodc gy anh huong dén
°Brix nhu: chat keo, chét dam, chit béo (trudng
hop hinh thanh miat phan cach), chét khoang. ..
trong dich 1én men. Pidu nay ciing phu thudc 16n
vao loai nguyén li€u duoc st dung trong qua trinh
1én men. Cic nghién ctru trudc day ctia Nguyén
Vin Thanh va ctv. (2013) ciing nhan thay san phim
vang khom c6 ham luong dudng sot thap (chi ¢
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dang vét) va °Brix con lai 13 6-10°Brix sau 10-14
ngay lén men, hay véi nghién ctru cua Pham Thi
Cam Hoa va ctv. (2017) vé vang chum rudt, °Brix
con lai ctia san pham 1a 10,4°Brix, acid tong la
0,54% sau 5 ngay l1én men.

Bén canh d6, ti trong cling giam, ngay 0
(1,0929+0,01) giam ¢ ngay 6 (1,0111+0,02). Trong
giai doan nay nim men sinh truéng phat trién sinh
khéi va dat mat sé cuc dai, dd con sinh ra dan tang
lén theo thoi gian (Hinh 1 va Hinh 2) vi thé trong
mdi truong ham lugng cac chat dinh dudng giam
nhanh va COs sinh ra nhiéu, hoa tan vao dung dich
dén trang thai qua bao hoa thi bay hoi lam cho ti
trong trong dung dich giam. Két qua nay ciing
tuong dong véi nghién ctru trén rwou chudi, ti
trong giam tir 1,080 xudng 0,992 khi 1én men tir
ngay 0 dén 14 (Akubor ef al., 2003). Gan vé cudi
qua trinh 1én men, ham lugng duodng, °Brix cling
nhu ti trong giam it, cu thé tir ngay 6 dén ngay 12,
ham lugng duong sot, °Brix, ti trong gidm tuong
ung 1a 2,62%, 2,48%, 0,02%. Ham luong duong,
°Brix va ti trong giam it trong giai doan cudi 1a do
nguén dinh dudng trong moéi trueong can kiét, cac té
bao Saccharomyces cerevisiae thuong bi gia,
khong tiép tuc chuyén duong thanh con va bi chét
rat nhanh (Lwong Dic Pham, 1998). Sau qua trinh
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1én men, ham lugng dudng sét con it cho thiy nim
men c6 kha nang 1én men kiét duong trong dich 1én
men. Két qua thu dwoc tuong ty dbi voi °Brix cua
dich 1én men, °Brix ctua dung dich sau qua trinh 1én
men giam nhidu (con 8,87+1,89 va 8,26+1,54°Brix
tuong ung sau 9 va 12 ngay 1én men). Nguyén Vin
Thanh va ctv. (2013) da nghién ctru anh huong cia
ham lugng chat kho hoa tan ban dau 20-26°Brix va
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pH 4,0-5,0 ciia rugu vang khom ciing cho thiy
°Brix cta dich 1én men con lai khoang 6-10°Brix
sau 10-14 ngay lén men.

Mit khéac, nghién ctru ciing tién hanh xem xét
su twong quan gilta cac chi tiéu theo doi trong qua
trinh 1én men, két qua théng ké dugc thé hién &
Béang 1.

Bang 1: H¢ s6 twong quan giira cac chi tiéu theo déi trong qua trinh 1én men rwgu tir xo' mit

Chi tiéu theo doi °Brix pH Ty trong Do con Acid  Dwong sot
°Brix 1,000 0,477 0,965 -0,855™ -0,712"* 0,970™
pH 1,000 0,472™ -0,380™ -0,794™ 0,469™
Ty trong 1,000 -0,909™ -0,710™ 0,969™
Do con 1,000 0,665 -0,893**
Acid 1,000 -0,679™
Buong sot 1,000

Chii thich: N = 135 va **: biéu thi sw twong quan & mirc ¥ nghia 1%

Bang 1 cho thdy c6 sy twong quan cao c¢6 y
nghia gitra cac chi tiéu (p<0,01): ti trong va do con
(hé sb twong quan » = -0,909), °Brix cua dich 1én
men va duong sot (r = 0,970), ti trong va duong sot
(r = 0,969). Vi vay, ti trong dugc dé nghi dung dé
du doan do con va dudng sét trong qua trinh lén
men ruou tir xo mit. Ngoai ra, °Brix con c6 thé
dung dé udc tinh ham lugng dudng sot trong dich
[én men.

Tir cac két qua nghién ciu, & pH 4,0 va
23°Brix, d6 con sinh ra cao nhét & ngay 9 va khong
d6i qua cac ngay 1én men sau. Vi thé, thoi gian
thich hop dé 1én men chinh cta ruou tir xo mit
dugc d& nghi 13 9 ngay. Ngoai ra, két qua thong ké
con cho thdy ca pH va °Brix ban dau déu anh
huong dén ham lugng rugu sinh ra (p = 0,016). Vi
vay, rugu dugc 1én men & pH 4,0 va 23°Brix thi
phti hop dé san xuat ruou xo mit (san pham sau 9
ngay lén men, do con dat cao nhat 15% v/v, °Brix
con lai 1a 8,0 va ham lugng acid 1a 0,36%). Ngoai
ra, nghién ctru ciing tién hanh khao sat ty 1& nim
men b sung (0,04-0,08%) thich hop cho qué trinh
1én men ruou tr xo mit véi dich 1én men ban dau
c6 pH 4,0 va 23°Brix. Nghién ctru nay 1a budce khoi
dau trong viéc tdn dung phu phim tir xo mit vao
qua trinh 1én men ruou, cac nghién ciru tiép theo co
thé sur dung san phém rugu nay dé thyc hién qua
trinh 1én men san xuat gidm vang.

4 KET LUAN

Nghién ciru xac dinh mot sb diéu kién phu hop
cho qua trinh 1én men rugu tr xo mit, dya vao cac
két qua thu duoc, dich 1én men ban dau c6 pH 4,0
va ham lugng chat kho hoa tan 1a 23°Brix thich
hop cho qua trinh 1én men rugu tir xo mit vadi ty 16
nam men Saccharomyces cerevisiae bd sung ban
dau 1a 0,04%. Qua trinh 1én men chinh thich hop
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dugc dé nghi 1a 9 ngay. Ngoai ra, do ton tai mdi
tuong quan chit ch@ gitra ti trong voi d6 con (r = -
0,909), °Brix cua dich 1én men véi duong sot (r =
0,97) va ti trong véi duong sot (r = 0,969), nén cod
thé sir dung ti trong hay °Brix dé du doan kha ning
lén men cia rugu. Mat khac, day 1a nghién ciru dau
tién khao sat sinh khdi ctia nAm men trong sudt qua
trinh 1én men rugu tir xo mit, mét s6 nAm men tang
nhanh tir ngdy dau tién dén ngay 6 va mat s giam
dan tir ngay 6 dén ngay 12 cuia qua trinh 1én men.
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