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TOm tit

Nghién ctru duoc thyc hién dé khao sat anh huong cua 3 yéu t bao gom ty 18 nAm men (0,4
% - 1,2 % (w/v), 46 Brix (22-30) va pH = (3,6-4,5) dén d¢ ruou ciia san pham ruou tir mit
Thai. Thtr nghiém duoc thiét ké theo md hinh Box-Behnken dé xac dinh cac diéu kién tdi
uu cho qua trinh 1én men dich mit. Dich mit sau 1én men dugc chung cat dé danh gia mot
s chi tiéu chét lugng cta ruou (methanol, aldehyde va cam quan). Két qua cho thiy ham
lwong ethanol cua dich mit sau 1én men dat 15,31 % (v/v) khi [én men 9 ngay & cac cac diéu
kién thich hop dugc xac dinh ty 16 men 0,799 %, dich qua ¢ 26,71 °Bx va pH = 4,06. Chat
luong mit sau chung cét dat Tiéu chuan Viét Nam theo TCVN 7045: 2013 va c6 chét lugng
cam quan kha. Két qua nghién citu cho thay, c6 thé tan dung nguon mit Thai thi pham 1am
nguyén liéu 1én men ruou nham tao ra san pham c6 gid tri gia ting ciing nhu gop phan da
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1 bat van dé

Mit (Artocarpus heterophyllus Lam.) c6 ngudn gic tir
An Do 1 loai qua 16n nhat trong sé céc loai qua in duoc
thuéc ho Moraceae [1]. Khi tréi chin, thit mit chua
khoang (7-15) % duong sucrose theo trong luong voi
huong vi rat dac biét [2]. Tai Viét Nam, mit dwoc trong
tir Bic vao Nam, tir ven bién, dong bang I&n mién nui.
O mién Nam mit duoc tréng nhiéu & Bong Nai, Binh
Duong, Vinh Long, Dong Thép, Tién Giang,..., voi mit
t6 nit, mit nghé, mit dira, ... Trong d6, mit Théi la giong
cay d& trong, it cong cham soc, thoi gian sinh truong
ngin, cho thu hoach nhanh, ning suét cao, dau trai
quanh nam, mi mong Vva gion ngot, dac biét gia tang
cao trong thoi gian gan day nén dugc ngudi ndng dan
trdng nhiéu. Trong qua trinh thu mua phuc vu cho xuét
khau dang tuoi, thuong 14i thudng chon céc tréi mit I6n,
tron, mau sic dep va dong déu. Mit rét hang, khong du
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guy cach hay con goi la mit chg, dac biét 1a mit xo den
(it) dwgc thu mua voi gia rat thap. Mac du 1a mit tha
pham, sau khi loai bo thanh phan khong an dugc, nguon
nguyén liéu nay c6 thanh phan héa hoc twong tu Voi
nguyén liéu sir dung cho an twoi va 1a ngudn nguyén
liéu ré tién thich hop cho qué trinh ché bién céc san
pham tir mit. Cac cong bd trude day vé sir dung qua mit
trong ché bién, da phan sir dung nguyén liéu chinh
pham va chua quan tam nhiéu dén mit thir pham nhu
mit xo den, mit chg dé ché bién thanh céc san pham c6
gié tri kinh té.

Qua trinh chung cét dua trén sy khéc nhau vé nhiét do
sOi clia Cac cau tir trong hdn hop & mot ap suat nhat
dinh. Nguoi ta ding nhiét dé chuyén hdn hop long sang
pha hoi va thu chit long & khoang nhiét do thich hop
bang cach cho hoi ngung tu [3]. Quéa trinh chung ct
dugc tién hanh bang cach dun s6i hon hop dich Ién
men, hdn hop hoi bay 1én dugc qua hé thong lam lanh
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va ngung tu thanh rugu. Ruou dugce chung cit nhim
loai bé mot sb tap chat doc hai dwoc sinh ra trong qué
trinh 1én men va lam ting d6 con [4].

Phuong phép bé mat dap ung (RSM) la mot ky thuat
thdng ké hiéu qua dé téi wu hoa cac qua trinh phirc tap.
RSM di dugc sir dung thanh cong cho nhiéu tng dung
cdng nghé sinh hoc va néng nghiép [5, 6]. Uu diém
chinh cua RSM la giam sé lwong cac thir nghiém thuc
nghiém can thiét dé danh gia nhiéu tham sb va tuong
tac ctia ching. Phuong trinh mé ta cach cac bién kiém
tra anh huong dén phan tmg, xac dinh méi twong quan
gitra cac bién thir nghiém va mé ta cac hiéu ang két hop
cuia tat ca cac bién thir nghiém trong cac phan ng [5].
Véi muc dich xac dinh cac diéu kién 1én men thich hop
cho qua trinh 1én men ruou tor mit Thai tha pham,
nghién ciru tién hanh khao sat anh huong caa ty 16 nam
men, pH va tong ham luong chit khd hoa tan (°Bx) ban
dau trong dich mit thich hop cho qua trinh 1&n men. Céc
thong s toi wu s& 1a co so hd trg cho qua trinh thu nhan
ruou mit chung cit qua dé gdp phan da dang hoa san
phdm, nang cao gia tri nguyén liéu sin co va gia ting
loi ich kinh té cho ngudi trong & dia phuong.

2 Nguyeén liéu va phuong phap nghién ctu

2.1 Nguyén li¢u

Mit Théi thir phdm (mit xo den), chin déu, dugc mua tir
huyén Cai Lay, tinh Tién Giang, dugc van chuyén vé
Phong thi nghiém va ton trir & nhiét d6 phong. Nam
men Mauripan (AB Mauri Viet Nam) va duong Bién
Hoa.

2.2 Phuong phap nghién ctu

2.2.1 Quy trinh 1én men rugu mit

Mit — Xir Iy — Trit déng — Tan gia — Nghién véi nudc
(1:2) — Thanh tring (NaHSO3, 200 ppm, 2 gi&) — Didu
chinh Brix, pH, nim men — Lén men — Phan tich chit
luong.

2.2.2. Bé tri thi nghiém

Str dung phuong phap bé mat dap tmg (RSM) dé thiét
ké thi nghiém va b tri tdi uu hoa cac nhan t6 khao sét
bao gém ty 1& ndm men (0,4 % dén 1,2 %, wiv), tong
chat khd hoa tan (22-30) °Bx va pH = (3,6-4,5). Thi
nghiém duoc thiét ké theo md hinh Box-Behnken
(Bang 1), mdi nhan t6 dwoc ma hoa vai 3 mac do (—1;

0; +1) vai tong s nghiém thic 1a 15, bao gom 3 diém
tam. Dich qua mit thu dwoc sau khi nghién véi nudc
theo ty ¢ (1:2) duoc diéu chinh lan lugt vé cac do Brix
va pH theo bé tri thi nghiém. Sau dé, hdn hop duoc
thanh tring biang NaHSOs véi nong dé 200 mg/L trong
2 gio. Cho hdn hop dung dich da duoc thanh tring vao
binh, sau 6 bd sung nAm men vai cac ty 1¢ duoc bd tri.
Lén men 9 ngay & nhiét do (28 + 2) °C. T4t ca cac mau
dugc phan tich d6 ruou (%) sau khi két thic qua trinh
1En men.

Bang 1 B tri thi nghiém tdi wu héa qua trinh 1én men theo
mé hinh Box-Behnken

Bién (yéu t6) Mirc va ma hoa mikc cia bién
-1 0 +1
Ty 1€ nam men (%) 0,4 0,8 1,2
DG brix (°Bx) 22 26 30
pH 3,6 4,05 4,5

Trén co s¢ két qua thuc nghiém lai mé hinh, dich mit
sau 1én men dwgc chung cat dé danh gia chét luong.
Dich 1én men duoc cho vao binh cau 2 000 mL va dun
s6i. Hoi rugu duoc dan qua hé théng lam lanh béng
nudce dé thu hdi ruou. Luong ruou dugc thu trong binh
tam giac dé trong nudc da dén khi ruou c6 ndng do
khoang 29 % (do bang con ké cam tay, AL-210, Atago,
Japan). San pham rugu chung cit dugc lam mat 20 °C
dé xac dinh thé tich va néng do ruou.

2.2.3 Phuong phap phéan tich

Pinh lugng dudng téng bang ferrycyanua: véi mot
lwong nhat dinh ferrycyanua (KsFe(CN)g) phan tng véi
duong khir, c6 mat dung dich NaOH, san pham thu
dugc la ferrocyanua. Dua vao lugng ferrycyanua da
dung dé xac dinh luong dudng téng cd trong nguyén
liéu can phan tich. Viéc chuan do dugc thyc hién trong
mdi trudng kiém, khi dun nong véi chi thi methylen
blue [7].

Xac dinh ham luong acid tong: vi c&c acid trong thuc
pham déu 1a acid hitu co (acid yéu) nén khi dugc trung
hoa va hoan toan bang kiém manh (NaOH hay KOH
0,1N) véi chat chi thi 1a phenolphtalein c6 khoang
chuyén mau & pH = 8,2 [7].

Xac dinh ham lugng tro: dung suc nong (550-600) °C
nung chay hoan toan cac chat hiru co. Phan con lai duoc
can va tinh ra ty 18 tro (%) c6 trong thuc phdm. Thanh
phan nhiéu nhat trong tro chinh 1a cac chat khoéng.
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Dinh lugng vitamin C bang iodine: tat ca ascorbic acid s&
bi oxi héa bai iod. Phan iod con thira s& cho mau xanh tim
véi dung dich tinh bot va phan ang s& két thic [7].

Ham lugng chat kho hoa tan (°Brix): khic xa ké Atago
0-32 (Japan).

Do pH: pH ké, Hana HI1210-02 (Japan).

Ham luong con (% V/v): chung cat mot lugng dich 1én
men dé tach ethanol ra. Xéac dinh ty trong cua dich cat
bang binh ty trong. Tra bang ty trong cua hdn hop
ethanol-nuéc dé xac dinh ham luong ethanol (TCVN
5562-20009).

Ham lugng methanol trong rugu (% v/v): cho phan mau
thir tac dung véi thudc thir fucsin sulfit sau khi da oxi
h6a methanol thanh aldehyde formic. So mau cta dung
dich véi mau cua dung dich chuan (TCVN 8010:2009).
Ham luong aldehyde trong rugu (mg/L con 100 %):
Cho phan mau thir tac dung véi thudc thir fucsin sulfit
va ruou c6 ham luong aldehyde chuan. So mau cua
dung dich thu duwoc véi mau cua dung dich chuan
(TCVN 8009:20009).

Cam quan: theo TCVN 8011:2009

Phuong phap xtr 1y s6 liéu: thi nghiém duoc bd tri hoan
toan ngﬁu nhién, ldp lai 3 lan, cac sb liéu duoc xtr ly
bang phan mém Statgraphics Centurion 15.1
(Statgraphics Technologies, Inc.).

M6 hinh phu hop dugc chon cho bd dir liéu duoc thu
thap. Mo hinh (1) dugc dé xuit (gia tri Y) trong truong
hop nay: Y = b + bnXn + bnnXn? + bpmXnXm + ... (@))
Trong d6: b, 13 hé s8; b, ban VA bam 14 cac hé sb bac 1,
bac 2 cua phuong trinh hdi quy; Xn, Xm 14 cac gia tri
cua bién doc lap. Kiém dinh sy tuwong thich cua dir liu
theo mé hinh va dir li€u thyc nghiém dugc thyc hién.

3 Két qua va thao luan

3.1 Pic tinh chét luong caa thit mit Thai tha pham
Tinh chat ctia nguyén liéu 1a mét trong nhitng chi tiéu
quan trong quyét dinh truc tiép dén chat luong san
pham ciing nhu kha niang phat trién ciia nim men va
dic tinh cua san pham [8]. Do d6, viéc xac dinh thanh
phan nguyén ligu 1a diéu kién can thiét gilp viéc diéu
chinh cac théng sb diéu kién ban dau cua dich Ién men
dé thu duoc san pham mong mudn. Két qua phan tich
thanh phan nguyén liéu duoc trinh bay & Bang 2.
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Bang 2 Mot vai chi tiéu hoa ly cua thit mit Thai thir pham

Thanh phan Ham lwong
Do am (%) 73,96 + 2,34
Ham luong dudng tong (%) 11,32 1,01
Ham luong acid tong (%) 0,14 £ 0,00
Tro (%) 0,88 £ 0,03
Vitamin C (mg/100 g) 3,50+0,13
Brix 18,01+ 1,24
pH 6,5+0,35

Ghi chi: cac gia trj trung binh cua 3 lan lap lai

Két qua phan tich cho thay nguyén lidu mit c6 ham luong
duong tong 1a 11,32 %, luong vitamin C la 3,50 mg/100
g, ham lugng am 14 73,96 %. Theo [9], phan an dwoc ciia
mit c6 d6 4m 12 73,23 %, tro 1 % va vitamin C 14 6,7 mg,
do do co thé thiy do am va tro trong mit Thai thir pham
tuong dwong voi phan an duoc ciia mai mit, ham luong
vitamin C thi thip hon. V&i ham luong chat kho hoa tan
cao (18,01 °Bx), day la nguyén liéu thich hop cho qua
trinh 1én men ruou. Két qua phan tich nay ciing phu hop
vai két qua nghién nghién ctu trude day lan luot la
(15,5-21,8) °Bx, va (16-29,9) °Bx. [10, 11].

3.2 Anh huéng cua cac yéu té thir nghiém dén ham
luong rugu sau [én men

Thiét ké Box-Behnken dugc thuc hién dé tdi vu hoa
qua trinh 1én men dich mit Thai thir pham va xac dinh
mbi twong tac gitra cac yéu té véi nhau. Ba nhan té
duogc chon trong thi nghiém nay 1a ty 1é nam men (A),
ham luong chit kho hoa tan (B) va pH (C) véi 3 mic
mai hoa (-1, 0, +1) duoc khao sat mirc do anh huong
dén sy hinh thanh ethanol (% v/v). Két qua thi nghiém
t6i uru 3 nhan t6 theo md hinh Box-Behnken duoc thé
hién trong Bang 3.

Bang 3 Ma tran thi nghiém va do con (% v/v) duoc thiét ké
theo m6 hinh Box-Behnken

. Ham
Té Tyle lwong
men (%) | Py Brix pH j
hop A B c ruQu
(% viv)
1 0,4 26,0 4,50 10,51
2 1,2 22,0 4,05 12,17
3 1,2 30,0 4,05 12,85
4 0,8 22,0 3,60 11,42
5 0,4 22,0 4,05 13,18
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6 0,4 30,0 4,05 12,97
7 1,2 26,0 3,60 10,67
8 1,2 26,0 4,50 11,43
9 0,8 26,0 4,05 15,24
10 0,8 30,0 3,60 12,84
11 0,8 26,0 4,05 15,24
12 0,4 26,0 3,60 10,92
13 0,8 22,0 4,50 13,80
14 0,8 26,0 4,05 13,67
15 0,4 26,0 4,50 10,51

Nong do ruou la mot trong nhirng chi tiéu quan trong
nhét trong viéc danh gia kha nang 1én men ruou cia
nam men, chat lugng ruou ciing nhu diéu kién bao quan
[12]. Két qua cho thdy, ndng d6 ruou cua dich mit Ién
men dat gia tri trung binh khoang (10,51-15,24) % v/v.
Két qua ¢ Bang 3 cho thiy nghiém thic 9 (pH = 4,05,
26,0 °Bx va 0,8 % nim men) cho ham lugng ethanol

cao nhat (dat 15,24 % v/v); nghiém thic 1, nghiém
thic 15 (pH = 4,5, 26,0 °Bx va 0,4 % ndm men) cho
ham lugng ethanol thap nhét (10,51 % v/v).

Dé xac dinh mic @6 phu hop cua mé hinh thi hé sb
x4ac dinh R? la mot thuée do quan trong [13]. Gia tri
cang gan véi 1 thi mdi tuong quan gitra gia tri thuc
nghiém va gia tri du doan cang t6t [14]. Trong mo
hinh nay, gia tri R? la 92,28 % (Bang 4). Bén canh
chi s6 R? thi chi s R? hiéu chinh thudng duoc st
dung vi gia tri nay phan anh sat hon mac d6 phu hgp
cia md hinh hoi quy. Voi gia tri R? hiéu chinh Ia
78,39 % thi c6 nghia 1a cac nhan té nhu do Brix, pH,
ty 1¢ nAm men giai thich duoc 78,39 % sy bién thién
ctia ham lugng ruou va con lai anh huong baoi cac
nhan t5 khac ngoai mé hinh ciing nhu sai s6 ngau
nhién. Bé danh gia hiéu qua cia md hinh thi khéng
chi danh gia R? ma con danh gia R? diéu chinh, R? du
doan va tong sai s6 dy doan cua binh phuong
(PRESS) [15].

Bang 4 Bang phan tich méi trong quan ciia cac bién vai gia tri P trong md hinh bé mit dap ung cua

do ruou
Bién Tongbinh | Bicty | Trungbinh | oo | i pip
phuwong do binh phwong : :
A: Ty I& men 0,02645 1 0,02645 0,06 0,8234
B: Brix 0,03125 1 0,03125 0,07 0,8085
C:pH 0,66125 1 0,66125 1,38 0,2927
AB 0,198025 1 0,198025 0,41 0,5484
AC 0,342225 1 0,342225 0,72 0,4363
BC 1,97403 1 1,97403 4,13 0,0980
A? 12,3595 1 12,3595 25,83 0,0038
B2 0,0330314 1 0,0330314 0,07 0,8032
C? 14,837 1 14,837 31,01 0,0026
Lack-of-fit 0,733655 2 0,366828 0,67 0,5748
Total error 2,39247 5 0,478493
R?=192,28 %
Total (corr.) 31,0084 14 R2 hiéu chinh = 78,39 %

Bang 4 cho thay anh huéng caa ting bién doc lap riéng
Ié (A, B, C) la thé hién khac biét khong y nghia (P >
0,05), gié tri bac hai (A% va C?) thé hién c6 ¥ nghia (P
< 0,05). Hé s6 xac dinh twong quan R? cao (R? = 92,28
%) cho thiay mé hinh thé hién mirc do tuong quan cao.
M5 hinh twong quan dwgc danh gia tot khi hé sé xac
dinh tuong quan R? 16n hon 0,8 [16]. M hinh hdi quy

da chiéu mo ta mdi quan hé giira céc bién doc lap va
ham lugng rugu trong dich mit sau khi 1én men dugc
thiét lap theo phuong trinh:

Y = —194,787 + 7,95521A + 1,7924B + 89,6694C —
11,4349A2% + 0,139063AB + 1,625AC — 0,00591146B2
- 0,390278BC — 9,89918C?. Trong d6, Y 1a néng do
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con trong dich sau khi Ién men (%), A la ty 1& nam men
(%), B 14 d6 Brix ban dau (%) va C 1a pH ban dau.

Khi xét vé tac dong cua cac yéu té thi nghiém, duong
1 ngudn co chat d& nim men thuc hién quéa trinh 1én
men tao thanh rugu nén ham lugng ethanol sinh ra cao
hay thap s& phu thudc vao ham luong dudng sir dung
trong dich 1én men [17]. Do d6, do Brix ban dau phai
phl hop dé du co chét cho sy hoat dong ciia ndm men.
Hinh 1 cho thdy, khi nong do dudng cang tang thi ruou
tao thanh tang. Tuy nhién, muc ting nay dat dén mot
muc d6 nhat dinh va sau d6 khong ting va giam dan,
tham chi nging han qua trinh 18n men do tao thanh ap
suit tham thau 16n gay phé v& té bao nim men, anh
huong xau dén hiéu qua 1én men, ham lugng dudng con
lai s& tang [18]. Nam men c6 thé hoat dong trong dich
duong c6 nong do (25-30) %. Khi lwong co chit
(duong) khong du cho nhu cau ting sinh khbi nam men
va chuyén hoa duong thanh ruou, ndm men c6 thé chét
di do canh tranh dinh dudng lan nhau 1am cho ham
lwong ruou sinh ra thip [19]. Két qua nay kha tuong

15 F =

A

—
=5}
—

HL ethanol
T

HL ethanal

HL ethanal

Bén canh d6, Hinh 1 ciing cho thy tai khoang pH = 4,0
thi ham luong con sau 1én men dat cao nhat diéu nay c6
thé Ia do khoang pH nay la thich hop dé nam men phat
trién va tién hanh 1én men ruou. pH anh huong lén dén
hoat tinh ciia nam men, c6 kha niang lam thay doi dién
tich cac chat cua vo té bao, 1am ting hoac giam mirc do
tham thau cac chat dinh dudng va chiéu hudng 1én men
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dong khi nghién ciru 1én men rugu vang khém [20]. G
muc dudng ban diu thap, nAm men dat dugc diéu kién
t1 wu cho hoat dong cua chiing ma khéng bi tc ché do
téc do chuyén hoa duong thanh ruou rat nhanh. O diéu
kién nay, nam men c6 thé chuyén héa mét cach hiéu
qua va hoan toan luong duong ban dau thap thanh ruou.
Do d96, rugu thu dugc chira ham lugng rugu cao va
luong duong du khong dang ké [21]. Két qua thuc
nghiém cho thay khi 1én men trong ciing diéu kién pH
va ty 1é nAm men, nhu trong truong hop cua cac cap
nghiém thuc 2, 3, 4 va 10 thi ham lugng ethanol dat
duoc ghi nhan 1a khac nhau. Diéu nay cd thé giai thich
rang, khi ham luong duong thip, nAm men s& bj thiéu
nguon carbon cho qua trinh ting sinh khoi, din dén phai
canh tranh dinh dudng I3n nhau va cudi cing 1a lugng
ruou sinh ra thap. Tuy nhién, néu ting ham lugng
duong qua cao, nong do ruou ciing bi giam vi ham
luong duong quéa cao s& lam ting 4p suat tham thau,
mat can bang trang thai sinh Iy va qua trinh trao doi
chit cua té bao cuia nam men.

by

b

15.0
15.3

HL ethana
— 120
— 123
— 128
— 123
— 132
— 135
— 138
— 141

14.4
—_— 147
15.0
15.3

Nam men_A
Hinh 1 D4 thi biéu diZn anh huéng cua cac nhan t6 (a) va mo hinh bé mat dap wng thé hién twong quan giira nAm men va
Brix (b), pH va Brix (c) va nim men va pH (d) dén ham lugng d6 ruou

[22] . Qua trinh 1én men rugu nén thyc hién pH = (3,8-
4,0), vi & pH nay nam men c6 thé phét trién nhung vi
khuan va nim men dai khéc bi tc ché [18]. pH hoat
dong caa nAm men Saccharomyces cerevisiae 13 (3,5-
6,0), & khoang pH nay nim men chuyén hoa duong
theo con duong EMP, san pham pyruvate tao thanh s&
bi decarboxyl hoa cho ra acetaldehyde, chat nay nhan
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H* tao thanh ethanol [23]. Két qua nay ciing twong dong
khi 1én men rugu xo mit va khi I1én men rugu vang
chdm chém Java [24, 25]. D6 pH sau 1én men c6 thé
giam do sy hoat d6ng ciia nAm men trong qua trinh 1&n
men Ky khi sinh ra CO,va mét s6 acid hitu co lam giam
pH cua dich 1én men [18]. Do pH sau Ién men cang thap
(3,5-3,8) cai thién dugc do on dinh cua ruou, uc ché
dugc su phat trién cua vi khuan va ciing tao diéu kién
t6t cho qué trinh 1én men duong. O khoang pH = (4,2-
4.5) tao diéu kién cho vi khuan phat trién nhanh chéng
va dan dén qua trinh 1én men khéng mong mudn, ruou
vang c6 chit luong kém va mau sic xau

Bén canh ngudn duong va pH thi mat d6 nAm men ciing
1a yéu té anh huong dén su 1én men. Néu luong té bao
niam men cho vao thich hop thi qua trinh 18n men dién
ra tot, hiéu suat thu hoi cao va chat luong san pham
ciing t6t hon. Néu lwong té bao nam men cho vao qué
it thi toc do 1én men cham, sinh khdi té bao ndm men
qua nhiéu thi méi truong dich 1én men khong khong di
cho ndm men phat trién, t& bao nAm men s& chét dan,
san pham sinh ra mui vi la, dong thoi hao phi mot lugng
men dang ké [18]. Bang 3 cho thay, khi 1én men trong
cung diéu kién pH va d6 Brix, & cac nghiém thic co ty
[& nAm men thap 12 0,4 % va cao 1a 1,2 % déu cho ham
luong ruou thap hon so véi cac nghiém thic 6 ty 1é
nim men 0,8 %. C4 thé giai thich rang, véi ty & nim

men thap khi vao méi trudng mai can ¢ thoi gian thich
nghi dé phét trién dén ty Ié thich hop va thuc hién qua
trinh 1én men. Nguoc lai, ty 1& nAm men cang cao thi
téc d6 tao rwou cang nhanh do qua trinh chuyén héa
duong thanh rugu dugc thyc hién nhanh chéng, nhung
V6i luong ndm men ban dau qué cao ciing lam tén that
nguon carbon, din dén ham lugng ruou khdng nhiing
khong ting ma con giam [17]. Véi ty 1 nAim men ban
dau qua cao, s& gay ra su canh tranh vé dinh dudng
trong moi truong dich qua 1én men va nong do chat kho
hoa tan dung cho tong hop ethanol it, té bao ndm men
s& chét dan [24].

3.3 Kiém dinh gid tri t6i wu va thuc nghiém

Do thi bé mat dap ang (Hinh 1b, Hinh 1c va Hinh 1d)
thé hién su twong quan gitra cac yéu té dén ham luong
con. D6 thi bé mat dap tng cho thay ham luong ethanol
tang khi d6 Brix tang tir (22-26) °Bx thi dat gia tri cuc
dai va sau d6 giam khi Brix tiép tuc ting dén 30 °Bx.
Tuong tu, ham luong ethanol ciling tang khi ty 1¢ té bao
nim men ting va dat gid tri cuc dai o ty 1& khoang 0,8
%, sau do6 lai giam khi ty I¢ nAm men tang dén 1,2 %.
Tha nghiém duoc thuc hién voi céc thdng sb tdi vu
duoc dé xuat sau khi di liéu thi nghiém duoc phan tich
bang phan mém Statgraphics Centurion XVI. Dich mit
Thai tha phim dwoc diéu chinh dé tién hanh thyc
nghiém kiém ching theo Bang 5.

Bang 5 Bang tdi uu hoa cac nhan td anh huong dén do con

ek < B Ham lwong ethanol (% v/v)
Nhén to Thap Cao Toi wu ~ - —
Ly thuyet Thwc nghiém
Ty 16 nam men (A) 0,4 1,2 0,799
Do Brix (B) 22,0 30,0 26,712 15,24 15,31
pH © 3,6 4,5 4,062

Bang 5 cho thdy dé ruou dat dugc do con cao nhat
(15,24 % v/v) thi ty 1é nAm men, ndng do chat kho va
pH lan luot 12 0,8 %, 26,71 va 4,06. Kiém dinh T-test
dugc thue hién cho thiy khong co su khéc biét y nghia
gira c4c gid tri toi wu ly thuyét (15,24 % v/v) va thyc
nghiém (15,31 % v/v). Két qua thu duoc thap hon khi
Ién men dich mang cau xiém khi sir dung két hop
Pleurotus pulmonarius va S. cerevisiae va toi wu hoa 4
yéu té gébm pH, nhiét do, thoi gian va ty I nudi ciy véi
cac gia tri 1an luot 12 pH 4,99, 28,29 °C, 131 gio va 0,42

% (42:58 P. pulmonarius mycelia va S. cerevisiae) cho
nong do6 ruou dat 22,29 % (v/v) [27]. Két qua nay cao
hon khi 1én men ruou vang khém c6 sé luong té bao
nim men 10° CFU/mL, ham lugng chét kho hoa tan 24
°Bx va pH = 4, ham lugng ethanol thu dugc dat 13,67
% (v/v) sau 12 ngay lén men [26].

3.4 Panh gia chét luong ruou mit sau chung cat

Dich mit sau khi dugc 1én men dugc chung cat trong
binh cau c6 dung tich 2 000 mL dé thu san pham rugu,
trong qua trinh chung cét, san phim ruou duoc loai bo
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phan ruou dau va ruou cudi. Ty 1& ruou dau va cudi
duoc loai bo 1a 10 % va 20 % so véi dung tich ruou
dugc su dung dé chung cat. Thuc hién danh gia cam
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quan ruou thanh phdm theo TCVN 3217-79. Hoi dong
danh gia gdm 15 thanh vién véi két qua danh gia duoc
thé hién ¢ Bang 6.

Bang 6 Chit lugng ruou mit sau chung cit

Chi tiéu chat lwong Gi6i han cho phép Két qua
Ham lugng ethanol (% v/v) - 28,04
Ham lugng methanol (mg/L) <100 mg/L 17,19
Ham lugng aldehyde (mg/L) <50 mg/L 36,60
. Piém trung binh | Hé s6 quan | Piém trung binh | M6 ta: chat long trong suét, khong
Chi tiéu cam quan i , 2 S ae A A ;
chua c6 trong lugng trong cé trong lwong | van duc va vat thé la nhd, mau hoan
Do trong va mau sic 4,71 0,8 3,80 toan dgc trung cho san pham; mui
Mui 4,14 1,2 5,00 hoa hgp, thom dic trung cta san
Vi 414 2,0 8,28 pham; vi hoa hop, ém diu, hau vira
' — phai, ddc trung cho san pham binh
Tong diem 17,08 thudng.

Bang 6 cho thay ham lugng methanol dwoc ghi nhan rét
thap (17,19 mg/L) va dat tiéu chuan cho phép theo TCVN
7043:2013 va QCVN 6-3:2010/BYT (< 100 mg/L). Bén
canh d6, aldehyde 1a mét trong céc chi tiéu quan trong
trong ruou tring va trong thyc té san xuat thi aldehyde
thuong vuot qua quy dinh (50 mg/L) néu chung cat khdng
pht hop. Ham luong aldehyde tong s duoc tinh bang
téng cua aldehyde dang tu do va aldehyde dang bao vé
(hemiacetal va acetal) - san phdm cua phan wng thuan
nghich giira aldehyde lién két vai alcohol trong ruou.
Ham luong aldehyde duoc ghi nhan trong diéu kién thi
nghiémla 36,60 mg/L va dap timg dugc quy dinh cho phép
cua san pham ruou qua chung cit theo TCVN 7043:2002
(< 50 mg/L). Biém trung binh c6 trong lugng cua rugu
mit chung cat 14 17,08. Theo TCVN 3217-79 thi san pham
dat chat luvong kha. Nhu vay, véi ty 18 loai b reou dau 1a
10 % theo diéu kién thi nghiém nay dbi ruou mit chung
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cét thi san pham dat chat luong cam quan cao va dat tiéu
chuan theo TCVN 7043:2002 (ruou tring — Quy dinh k§
thuat).

4 Két luan

Phuong phap bé mit dap ung theo md hinh Box-
Behnken di xac dinh duoc cac thdng sé ti wu (pH =
4,062, ndng do chat kho ban dau 1a 26,712 °Bx va ty Ié
nim men 0,799 %) cho qua trinh I&n men tao ra dich
Ién men c6 ndng do con 1a 15,37 % trong thoi gian 1én
men la 9 ngay & nhiét d6 phong. Dich mit sau Ién men
duge chung cat (loai bo ty 18 ruou dau 12 10 % va 20 %
ruou cudi) thu san pham ruou cat c6 ham lwong ethanol
28,04 %. Trong san phim ruou sau chung cét, cac chi
tiéu vé ham luong aldehyde va methanol déu dat chat
lugng theo TCVN 7043:2013, QCVN 6-3:2010/BYT
va TCVN 7043:2002.
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Research on processing distilled wine from Thai Jackfruit (Artocarpus heterophyllus Lam.)
by — product

Nguyen Van Ngoc Phuong*, Nguyen Tan Hung
Tien Giang University, Tien Giang Province, Viet Nam
“nguyenvanngocphuong@tgu.edu.vn

Abstract Juice from Thai jackfruit by-products contains high minerals, vitamins and sugar content that are suitable
for wine fermentation. This study investigated the effects of yeast ratio (0,4-1,2% wi/v), Brix degree (22-30) and
pH = (3,6-4,5) on the alcohol content of jackfruit wine. The experiments were carried out according to the Box-
Behnken design to establish the optimum conditions for the main fermentation process of jackfruit wine. The
quality of fermented jackfruit juice was evaluated based on the concentrations of ethanol, aldehyde, methanol and
sensory attributes under laboratory conditions. The results showed that ethanol content of jackfruit wine reached
15,31 % vl/v after 9 days of fermentation under the appropriate conditions, including 26,70 °Bx, pH = 4,06 and
yeast ratio of 0,799 %. The quality of distilled jackfruit wine (methanol, aldehyde) has met the Vietnamese Standard
(TCVN 7045: 2013) and good sensory values (aroma and taste). The results of this study showed that the utilization
of secondary Thai jackfruit, black spot jackfruit are used as alcohol fermentation materials to create value-added
products as well as contribute to product diversification and valuable economic enhancement for jackfruit products.

Keywords Optimal conditions, wine fermentation, jackfruit, jack fruit wine.
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