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TOM TAT

Chudi gia (Musa x paradisiaca) 1& mét logi trdi cdy cé hwong vi thom ngon va bé dirong
nhung lai rat dé huw hong va kho bao quan. Chudi gia chi yéu diroc tiéu thy khi chin véi gia
tri thwong pham khong cao. Viéc tan dung chudi gia ogzaz dogn chin mui trong qua trinh Ién
men rirou diroc nghién cizu nham tgo ra san pham gia tri gia tang cung nhuwr gép phan giam
0 nhlem mai trwong. Nghién ciru diroc tien hanh nham muc tiéu xdc dinh tac dong cua ba
yéu té gom ham leong chdt khé hoa tan, pH va ham lwong ndm men bé sung dén chat lwong
rrou vang chudi gia. Két qua nghién cizu cho thdy cac yéu té nay déu anh hiong ding ké
dén cac chi tiéu nhw dé con, pH sau 1én men, ham lwong chdt kho hoa tan sau 1én men va
ham lwong dwong st trong san pham rwou vang. Rwou vang chudi gia dat dg con cao
(13,3%), ham luwong dwong s6t thap (1,19 g/l), pH thap va Brix thap khi cac thong so 1én men
deoc thiét Idp & mike pH 4, 5, ham luong chat kho hoa tan 20°Bx va bé sung 0,04% nam men.
Két qua nghién cizu cung cdp co sé khoa hoc cho trién vong phat trién rirou vang chugi gia,
Véi chdt lirong tot nhu rieou vang tir c4c nguyén liéu trai cay khac tai Pong bang séng Ciru
Long.

Tir khoa: P duwong Brix, ham heong ndam men, 1én men, pH, riou vang chudi gia

Trich dan: V6 Thi Kién Hao, Nguyén Kiéu Trang, Nguyén Thi Thu Thao va LAm Thi Huynh
Tran, 2025. Anh huéng caa chat khé hoa tan, pH, ham lwong nAm men dén qué
trinh 1én men ruou tir chudi gia (Musa x paradisiaca). Tap chi Nghién ctu khoa
hoc va Phat trién kinh té Truong Pai hoc Tay Po. 22: 96-110.
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1. GIOI THIEU

Chudi 1 loai trai cay phé bién ¢ ving
nhiét déi va thu hoach quanh nam nhung
|2 loai trai cdy c6 thoi han str dung ngan
va nhanh chéng suy giam chét luong sau
thu hoach. Chudi chira ham lugng chat
kho hoa tan khoang 19,25 °Bx, trong do
duong khir chiém 14,61% (Nguyén Minh
Thay, 2010). Chudi chin chira ham lugng
vitamin A (carotene), C (axit ascorbic) va
nhém B (niacin, thiamine va riboflavin)
tuong d6i cao trong khi ching lai khé
giau vitamin B6, tuc la pyridoxine
(Qamar and Shaikh, 2018). Cac enzyme
c6 loi cho sac khoe gdm malate
dehydrogenase, starch phosphorylase va
pectate lyase dugc hinh thanh trong qua
trinh chin cua chudi (Netshiheni et al.,
2019). Thit va vo chudi chira mot sb chat
chuyén hoéa thir cip, nhu catecholamine
(Kanazawa et al., 2000), phenolic
(Méndez et al., 2003), carotenoid (Van
den Berg et al., 2000), flavonoid, amin
sinh hoc, phytosterol va cac hop chat thuc
vat khac (Pereira et al., 2015). Céc chat
¢6 hoat tinh sinh hoc nay thuc day su phat
trién cua loi khuan va gidp giam nguy co
ung thu va bénh tim mach (Kris-Etherton
et al., 2002). Chudi c6 tiém ning chéng
oxy hoa Ién hon nhiéu loai qua mong,
thao moc va rau (Moongngarm et al.,
2014). Trong sb céac carotenoid hién co
trong qua chudi, a-carotene, -carotene
va p-cryptoxanthin c6 hoat tinh tién
vitamin A, trong khi nhitng carotenoid
khéc nhu lycopene va lutein c6 kha nang
chéng oxy héa (Erdman et al., 1993).
Chudi va cac san pham phu cua chudi da
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dugc chang minh cé hoat tinh khéang
khuén, chéng ung thu va chéng oxy hoa,
mé ra tiém nang ¢ng dung trong linh virc
y hoc va dinh dudng (Kumari et al.,
2023).

Tuy nhién, do tinh chat d& chin va
nhanh hong, chudi gia thudng bi 1dng phi
khi khong duoc tiéu thu kip thoi. Véi
ham lugng dudng cao sin cd, chudi rat
phl hop dé san xuat cac san pham 1én
men nhu rugu vang (Nguyén Minh Thay
va ctv., 2013). Viéc ché bién rugu vang
tir chudi gia khong chi gitp tan dung
hiéu qua nguén nguyén liéu doi dao ma
con giam thiéu lang phi thuc pham, tao
ra gia tri kinh té, da dang hoa san pham,
mang lai loi ich stc khoe va thuc day su
phat trién bén viing. Pay 1a mot hudng
di tiém nang trong viéc khai thac téi da
gia tri cua chudi gia trong nganh cong
nghiép thuc pham.

Trong 1én men rugu, pH dong vai tro
quan trong trong viéc kiém soat cac vi
khuan c6 thé bi nhiém va anh hudng lén
su phat trién ciia nAm men. Ning sudt Ién
men ethanol cao nhat thuong dao dong &
pH 4,5 - 4,7 (Wang et al., 2001). Theo
Téng Thi Anh Ngoc va ctv. (2018) diéu
kién thich hop cho qua trinh 1én men ruou
tir xo mit 1a pH 4,0 va 23 °Bx, san pham
thu dugc co do con cao (15%) cling nhu
lugng duong s6t trong dich 1én men thap
(0,47%) sau 9 ngay 1én men. Béi véi ruou
vang tir trai chim rudt, san pham thu
duoc tot nhat khi bd sung nam men véi ty
I¢ 0,2% tir dich nAm men di dwoc hoat
hoéa dat mat @6 11,55 log CFU/ml vao
dich 1&n men c6 nong d6 chat khd 20 °Bx,
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pH 3,5 va tién hanh 1én men chinh trong
5 ngady (Pham Thi Cim Hoa va ctv.,
2017). Twong tu, Nguyén Thi Hién
(2011) d3 nghién ctru San Xuat ruou vang
nhan, véi céc thdng sé cua dich qua ban
dau 1a 26 °Brix, pH 3,5 va mat s6 nam
men 1a 5 log CFU/mL. Két qua thu duoc
ruou vang nhén c6 do con cao (13% v/v),
ham lugng duong sot thap va chat luong
cam quan tét. Do d6, ddi véi cac qué trinh
1én men ruou sir dung cac loai nguyén
liéu khac nhau, diéu Kién 1én men duoc
st dung c6 thé rat khac nhau, anh hudng
dén chat luong ruou. Vi vay rat can thiét
tim ra diéu kién thich hop cho qua trinh
Ién men thich hop vai loai nguyén liéu
duoc sir dung dé tao ra san pham ruou dat
chét luong tot.

Muc tiéu ciia dé tai 1a xac dinh anh
huong cua nong d6 chat kho hoa tan, pH,
ham lwong nam men b sung trong dich
thity phan dén qua trinh 1én men ruou
vang chudi gia, tao co s khoa hoc cho
viéc tiép tuc nghién cau ché bién hoan
thién san pham ruou vang chudi gia.

2. PHUONG PHAP NGHIEN CUU
2.1. Thiét bi, dung cu va nguyén liéu

- Thiét bj, dung cu: Can dong ho, can
phan tich 4 sé 1é¢ (Model PA213, Trung
Quéc), may xay sinh té (Model NS-929,
Malaysia), thiét bi chung cat (Model MS-
E105, Trung Qudc), bép dun cach thiy
(Model HH-2, Trung Quéc), thiét bi dong
nap chai, pH dién cuc (Hanna), chiét
quang ké (Atago, Nhat), con ké, nhiét ké
dién t¢ (Model SK-250WPII-N, Nhat),
binh tam gi4c 250 mL va mot sb dung cu
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théng dung cua phong thi nghiém Cong
nghé thuc pham.

- Phu gia: Puong saccharose (duong
Bién Hoa), enzyme Pectinex Ultra SP-L
(Pan Mach), acid citric (buc), NaHSOs
(buc).

- Nguon ngm men: Nam men khd Saf
Instant.

- Nguyén liéu: Chubi gia dugc mua tai
huyén Ké Sach, tinh Soc Trang.

2.2. Phwong phap phan tich

- Po pH: Str dung may do pH Hanna
(model: HI 2020 — 02).

- Ham Ilwong ethanol (%, v/v): st
dung phuong phap chung cat va do do
ruou (ethanol) bang con ké & 20°C
(Nguyén BDinh Thuong va Nguyén
Thanh Hang, 2007).

- Ham lwong dwong sot (g/l): theo
phuong phép Lane and Eynon (1924).
Ham lugng duong khir duoc xac dinh dua
trén qua trinh khir bai duong, Cu?* trong
hon hop thudc thir Fehling bi khir thanh
Cu* (Cuz0) khong tan, c6 mau do. Thé
tich dung dich duong khir can dé khu
hoan toan mot thé tich nhat dinh hdn hop
thudc thir Fehling duoc xac dinh bang
phuong phap ndi chuan véi chat chi thi
xanh metylen.

Téng chat khd hoa tan (°Brix) duogc do
bang chiét quang ké (Atago, Nhat).

2.3. Phuwong phap thi nghiém

Thi nghiém duoc b tri theo phuong
thirc thira 6 voi 3 nhén to, 3 muc do va 3
lan lap lai. Chuoi dugc tach vo, cat lat
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mong (0,5 cm) va hap trong 20 phdt sau
d6 xay nhuyén véi dung dich acid citric
0,15% theo ty I& chudi : dung dich 1a 1 :
1,5. Puree chudi duoc thuy phan bing
pectinase (6 g/l) va u trong bép dun cach
thuy & 40°C trong 60 phut, sau d6 loc qua
vai dé thu dich chudi trong. Dich chudi
dugc phdi ché véi duong saccharose dén
cac nong do chat kho hoa tan tuong ng
1a 18, 20, va 22 °Brix, diéu chinh pH bang
acid citric dén cac giatri 4, 4,5, va 5. Dich
lén men dugc thanh tring bang NaHSOs3
(122 mg/l, 2 gio) sau d6 phan phdi vao
cac binh tam gi4c 250 mL, b6 sung nim
men kho (Saf Instant) da hoat hoa dugc
véi cac ty 1€ 0,02%, 0,04%, va 0,06%,
gan waterlock va tién hanh 1én men &
nhiét do phong trong thoi gian 10 ngay.
Két thic qué trinh 1én men ruou vang
chudi gia tién hanh phan tich céc chi tiéu
hoa ly gom: do coén, ham lugng duong
sot, pH va °Brix.

2.4. Phwong phap thu thap va xw ly
so liéu

Cac s6 liéu thu thap dugc xur Ii théng
ké, thé hién gia tri trung binh va d6 léch
chuan, danh gia sy khac biét trung binh
cia cac nghiém thuc bang phan tich
ANOVA va phép thir Duncan (p < 0,05),
vé d6 thi mat dap tng va contour bang
phan mém thong ké Statgraphics XVIII.

3. KET QUA THAO LUAN

3.1. Anh hwéng ciia cic yéu té dén
do con trong qua trinh 1én men

Két qua phan tich cho thay pH, ham
luong chat kho hoa tan va ham luong nAm
men bd sung déu c¢d anh hudong dang ké
dén do con, véi su khac biét c6 ¥ nghia
théng kéKét qua trinh bay ¢ Hinh 1 cho
thiy ham lugng nam men bé sung va pH
dich I&n men c6 anh hudng dén do con.
Do con cao déu nam & gié tri pH 4,5, cao
nhat 12 12,7% & gia tri pH 4,5 va ham
lwgng nam men 1a 0,04%.

Interaction Plot

0.02

0.04 0.06

Ham luong nam men

Hinh 1. Ham lwong nAm men va pH anh hwéng dén dd con cia san pham rugu
vang chuoi gia
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Hinh 2 cho thay ham luong chat khd  lugng chat kho hoa tan 20 °Bx, cao nhat
hoa tan va ham luong nim men c6 anh 14 12,4% & ham lugng nAm men 0,04%.
huéng, do con cao déu ung voi ham

Interaction Plot
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Ham luong nam men

Hinh 2. Ham lwgng chit khd hoa tan va ham lwgng nAm men énh huéng dén do
con cia san pham
Hinh 3 cho thay pH dich 1én men va 1a 12,9% va ham lugng chat khd hoa tan
ham luong nAm men ¢6 anh huéng dén do 12 20 °Bx.
con. Po con cao ¢ gia tri pH 4,5, cao nhat

Interaction Plot
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Hinh 3. pH va ham hrong chét khé hoa tan dnh huéng dén d9 con ciia san pham
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3.2. Anh huéng cia ham lwong chat
kho hoa tan ban dau den thong so cuoi
Két qua danh gia anh huong cia ham
lwong chat kho hoa tan dén ham lugng

chét kho hoa tan sau 1én men, d6 con, pH
sau 1én men va ham lugng duong soét
trong san pham ruou vang chudi gia duoc
thé hién & bang 1.

Bang 1. Anh hwéng ciia ham hrgng chit khé hoa tan ban dau dén céc théng sé cudi

caa qua trinh Ién men

Brix ban ddu  Brix sau Ién pH sau Ién Do con Ham lwong
(°BX) men (°Bx) men (%) dwong sot (g/l)

18 6,18+0,65? 4,14+0,20° 11,24+1,002 1,23+0,15%

20 7,70+1,05° 4,08+0,132 12,24+0,59¢ 1,25+0,21°

22 9,21+1,18°¢ 4,17+0,18° 11,86+0,57° 1,4240,23°

(Ghi chu: cac chir cai a,b,c trong cling mét cét thé hién si khac biéz ¢é ¥ nghia thong ké giira

cac nghiém thirc o mikc y nghia 5%)

Tur két qua cua Bang 1 cho thdy do
Brix va pH san pham giam sau qué trinh
l&én men, do trong qua trinh 18n men, ndm
men st dung duong trong dung dich 1én
men dé thyc hién qué trinh chuyén hoa
duong thanh rugu, ddng thoi san sinh ra
mot lwong acid hiru co 1am giam pH dich
Ién men. Gia tri pH sau 1én men dao dong
trong khoang 4,08 dén 4,17. Pong thoi,
duong trong dich 1én men duoc nam men
st dung dé tang sinh khdi va téng hop
mot s6 san pham lam giam Brix cia san
phém (Singh and Kaur, 2009; Toda et al.,
2013). Vi do Brix trong dich 1én men
tang tir 18 °Bx dén 20 °Bx thi do Brix con
lai thip tir 6,18 °Bx dén 7,70 °Bx va do con
sinh ra tang tir 11,24% dén 12,24% (Bang
1). Puong bo sung cang tang thi do con
san sinh cang tidng, tuy nhién luong
duong bd sung qué nhiéu lam cho qué
trinh 1én men cham 1a do duong tao ap
suat tham thau Ion ac ché mot phan sy
sinh truéng va qué trinh tao ruou caa nim
men khién cho qua trinh 18n men cham lai

tham chi qua trinh nay sé bi wc ché (Tahir
et al., 2010). Diéu nay c6 thé thiy rd khi
ham luwong chat khd hoa tan cua dich 1én
men ting 1én 22 °Bx thi san pham c6 do
Brix con lai cao (9,21 °Bx) nhung d6 con
sinh ra giam tr 12,24% xudng con
11,86%.

Ham luong duong phu hop cho qua
trinh 1€n men la 12 - 20%, con & ham
lugng duong 25% sé& e ché qua trinh [én
men (Graham, 1993). Tuy nhién, ham
lwong duong qua thap lai cho hiéu qua Ién
men thip. Theo Dhakane and Bornare
(2016), & nong do dudng 1a 16,9% thi ton
that duong do tang sinh khéi 12 6%, trong
khi ton that duong do ting sinh khéi la
8,6% khi nong do duong la 9,84%. Brix
cua cac mau sau Ién men trong khoang
6,18 - 9,21 cho thay nAm men c6 kha niang
Ién men kiét duwong trong dich Ién men.
Nguyén Minh Thiy va ctv. (2013) ciing
dua ra két qua thu nhan tuong ty khi do
d6 Brix cua san pham sau khi 18n men chi
con trong khoang 4 - 11 °Bx.
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P con cua san pham sau 10 ngay 1én
men dat cao nhat & nghiém thic c6 ham
lugng chat kho hoa tan ban dau la 20 °Bx
va khéc biét co ¥ nghia thong ké & muc y
nghia 5% so vai cac nghiém thac con lai.
Két qua nay ciing kha phu hop Véi co s
ly thuyét khi nAm men duoc sir dung dé
Ién men la Saccharomyces cerevisiae
thwong mai, day 1a loai nAm men c6 kha
ning hoat dong va sinh ruou tét & nong
d6 chat khd khoang 18 - 22 °Bx va tbi uu
nhat ¢ 20 - 22 °Bx (Nguyén e Luong,
1996; Luong Ptc Pham, 2006). Nguyén
Ngoc Thach va ctv. (2021) da tng dung
dong nam men phan lap dé 1én men ruou
vang mang cau xiém véi ham luong chat
khé hoa tan ban dau 1a 25 °Bx va pH 4,
d6 ruou cao nhat dat 10,70%, thap hon so
véi d6 con thu nhan tir san pham rwou
vang chudi gia & tat ca cac nghiém thuc
khao sat.

Ham luong chat kho hoa tan ban dau
khac nhau thi ham lugng duong sét trong
san pham ciing khac nhau. Ham luong
dudng sot ciing tang tir 1,23 g/l & mau co
nong do chat kho hoa tan 1a 18 °Bx lén
dén 1,42 g/l 6 mau 22 °Bx. Theo Luong
Puc Pham (2009), trong dich qua ham
lugng duong khong 1én men chiém toi
20% tong lwong dudng. Nhu vay, ham
lugng duong con sot lai la kha cao trong
lén men va lam chat ¢ ché cho viéc tao
thanh ruou. Tuy nhién, trong [én men
ruou vang chudi gia, ham lugng dudng
s6t trong san pham twong d6i thap Céac
nghién ctru trude day cua Nguyén Vin

Thanh va ctv. (2013) ciing nhan thay san
pham ruou vang khom c6 ham lwong
duong sot thap (chi & dang vét) va Brix
con lai 1a 6 - 10 °Bx sau 10-14 ngay Ién
men. Nghién cau cua Hoang Thi Lé
Thuong va ctv. (2016) ciing cho thdy ham
lugong duong trong dich 1én men cang cao
thi ham luong dudng sét trong san pham
ruou vang dira cang tang, dac biét cac
nghiém thirc c6 ham lugng duong ban
dau tir 220 g/l tré 1én c6 ham lwong duong
sOt tang cao (trén 8,5%), lam giam hi¢u
qua kinh té.

Nghiém thirc c6 gia tri pH sau Ién men
thap nhat (4,08) 1a nghiém thac co6 do
Brix ban dau la 20 °Bx va khac biét co y
nghia thdng ké so vai cac nghiém thirc
con lai (p < 0,05), déy cling la nghiém
thize c6 do con dat cao nhat. Vi vay do
Brix ban dau la 20 °Bx thich hop cho
qua trinh 1én men ruou vang chudi gia.

3.3. An‘h hwéng cia pH dén do Brix,
pH, d§ con va ham lwong dwong sot
cua san pham

Qua trinh phét trién va 1én men ruou
cua Saccharomyces cerevisiae chiu anh
huong cia nhiéu yéu td trong dé co pH
moi treong. Qua trinh sinh truong va Ién
men cta nam men thich &ng véi pH axit
nhe cua dich qua (Hoang Thi Lé Thuong
va ctv., 2016). Tuy nhién, khoang pH ban
dau tir 4 d&én 5 cua dich qua (Bang 2) cling
c6 anh huong nhat dinh dén qua trinh Ién
men vang chudi gia.
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Bing 2. Anh hwéng ciia pH trong dich 1én men dén cac thong sé cudi ciia qua trinh

1én men rwou vang chuoi gia

Gia tri Brix sau Ién pH sau Do con Ham lwong
pH men (°Brix) Ién men (%) dwong sot (g/l)

4 7,57+1,43° 3,92+0,05% 11,26+1,02° 1,29+0,21°

4,5 7,22+1,142 4,18+0,09° 12,31+0,55° 1,19+0,17¢

5 8,30+1,95°¢ 4,30+1,00° 11,78+1,53% 1,42+0,20°

(Ghi chu: cac chi cai a,b,c trong cung mgt cot thé hién s khac biét ¢é y nghia
thong ké giira cac nghiém thuc o mire y nghia 5%)

Gi4 tri pH cua san pham déu giam so
véi gid tri pH ban dau cua dich 1én men,
san pham c6 pH thap nhat (3,92) ang Vi
gia tri pH ban dau 1a 4,0 va khac biét co y
nghia thong ké so véi cac nghiém thuc
con lai (p < 0,05). Gid tri pH giam duoc
giai thich la do qua trinh 1én men ciing tao
ra mot s acid hitu co (nhu acid acetic,
lactic, citric, pyruvic va succinic) trong
dung dich (Nguyén Dinh Thudng va
Nguyén Thanh Hang, 2007). Khi pH ting
tir 4 1&n 4,5, san pham ruou vang chudi
gia ¢6 Brix va ham lugng duong sét giém
g véi d6 cdn ting va khac biét ¢ y
nghia thong ké (p <0,05). Tuy nhién, khi
pH ban dau tiép tyc tang tir 4,5 1én 5 thi
Brix va ham lugong dudng sot trong san
pham lai ting, d6 con ctia san pham giam.
Do con dat cao nhat & nghiém thuc 1én
men vé6i pH ban dau 13 4,5 va khac biét co
¥ nghia thong ké véi cac nghiém thirc con
lai (Bang 2). Gié tri pH nay ciing tuong
dong voi két qua nghién ctiu caa Nguyén
Vian Thanh va ctv. (2013) nhung cao hon
S0 Vv&i pH ban dau trong 1én men ruou
vang chém chém ctia Nguyén Thi Thanh
Hong (2013) (pH 4,0 cho san pham rugu
vang chom chém cd do con cao nhat).
Bén canh pH, luong ethanol sinh ra trong
qua trinh 1én men rugu con phu thudc vao
cac yéu t6 khac nhu: loai dich qua,

phuong phéap chuan bi, loai nAim men va
lugng chat kho hoa tan ban dau (Singh et
al., 1998; Akubor et al., 2003). pH thap
dong vai tro quan trong trong viéc kiém
soat cac vi khuan cé thé bj nhiém va anh
huong 1én sy phat trién cia nam men
(Yajing Wu et al., 2022). Nang suat 1én
men ethanol cao nhit thudng dao dong &
pH 4,5 - 4,7 (Wang et al., 2001). Trong
nghién cuu nay gia tri pH 4,5 thich hop
cho qua trinh 1én men ruou vang chudi
gia do san pham c6 d6 con cao, ham
lugng dudng sot thap.

3.4. Anh huéng ctia ham hrgng nam
men den do Brix, pH, do con va ham
lwgng dwong sot caa san pham

Két qua tong hop & Bang 3 cho thay
nong do chat kho hoa tan con lai & mau
b6 sung 0,02% nam men (8,16 °Bx) cao
hon so voi ham lwgng ndAm men 0,04%
(7,12 °Bx) va 0,06% (7,82 °Bx) va khéc
biét c6 y nghia thong ké ¢ do tin cay
95%. Pong thoi, & ham luong nAm men
0,04% san pham thu nhan c6 gia tri pH
sau lén men thip (4,09), d6 ruou cao
(11,90%) va ham lugng duong s6t thap
(1,20 g/1) va khac biét c6 ¥ nghia théng
ké so v&i hai ham luong nAm men con
lai (p < 0.05), tuy nhién d6 con cta mau
b6 sung 0,04% nim men va mau bo
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sung 0,06% nam men lai khac biét
khong c6 y nghia thong ké (p > 0,05%).

Nguyén Minh Thay va ctv. (2013)
cho rang qué trinh san Xuat rugu vang
phu thudc nhiéu vao mat s nim men
giong, do day chinh la tac nhan quan
trong cua qué trinh 1én men. Theo
Luong burc Pham (2006), khi su dung
nam men & nong do6 thap thi kha ning
nay chdi tiép va thoi gian dat duoc dinh
muac 14 rat dai s& anh hudng dén hoat
dong trao doi chat cua nam men. Tuy
nhién néu bd sung nAm men qua nhiéu
thi toc d6 1én men ¢ thoi gian dau nhanh
nhung vé sau lai ¢6 thé can tro qua trinh
lén men tiép theo. Thém vao d6 vai

clng thoi gian 1én men, ham lugng nam
men qua thap (0,02%) thi co chat khéng
duogc st dung triét dé, nguoc lai con ¢
ham luong nam men cao (0, 06%) thi
tdc d6 1én men nhanh nhung vé sau can
tro qua trinh 1én men do su canh tranh
vé dinh dudng. Theo Attri (2009) khi
1én men rugu vang trai diéu ciing da
nhan dinh rang khi dich 1én men khéng
du luong dudng cho nAm men ting sinh
khdi thi nAm men cé thé chét di do canh
tranh dinh dudng 13n nhau va cudi ciing
l1a lugng ruou sinh ra thap. Trong
nghién ciru nay, ham luwong nam men
0,04% la thich hgp cho qua trinh Ién
men rugu vang chudi gia.

Bang 3. Anh hwéng ciia ham lweng nAm men dén cac thong sé cudi cia qué trinh 18n

men rwou vang chudi gia

Ham lwong nam  Brixsau lén  pH sau lén P con Ham lrong
men (%, w/v) men (°Brix) men (%) dwong st (g/l)

0,02 8,16+1,68°¢ 4,14+0,184° 11,34+0,892 1,43+0,22°

0,04 7,12+1,507 4,09+0,1632 11,90+0,86° 1,20+0,182

0,06 7,82+1,450°  4,16+0,187°  12,07+0,60° 1,27+0,18°

(Ghi ch: cac chir cai a,b,c trong ciing mét cét thé hién sw khac biét ¢é y nghia thong ké

giira cac nghiém thirc ¢ mirc y nghia 5%,)

Khi danh gia anh huéng cua té hop
cac nhan té do Brix, pH va ham lugng
nam men dén d6 con cua san pham, két
qua thuc nghiém thé hién ¢ Bang 4 cho
thay nghiém thuc 14 véi pH = 4,5,
20°BXx va ty 1& nAm men 1a 0,04% cho
rugu vang dat chat luong tét nhat voi
do con cao nhat 1a 13,31%. Cac san
pham rugu vang 18n men tir mot sé loai
trai cay tai Pong bang séng Ctu Long
c6 d6 con dao dong trong khoang tir
10,7% dén 15,8% dién hinh nhu ruou

vang nhan 1a 13% (Nguyén Thi Hién,
2011), rugu vang tao la 15,8% (Nguyén
Trong Thao, 2012), rugu vang tir xo mit
thai 1a 15% (Téng Thi Anh Ngoc va
ctv., 2018) va ruou vang mang cau
xiém 12 10,7% (Nguyén Ngoc Thach va
ctv., 2021). Piéu nay cho thay trién
vong phat trién san pham ruou vang
chudi gia dat chat luong tét, twong
duong rugu vang tu cac loai trai cay
khac tai Bong bang séng Ctu Long.
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Bang 4. Két qua anh hwéng ciaa toé hogp cac nhan té pH, dd Brix va ham hrong nam
men dén do con cia san pham

Nghiém thiet ~ T6 hop pH — Brix-Ham lwong nam men Do con (%)
1 4-18-0,02 9,36+0,13%
2 4-18-0,04 10,83+0,14°
3 4-18-0,06 10,65+0,10¢
4 4-20-0,02 11,30+0,04%
5 4-20-0,04 11,72+0,03%"
6 4-20-0,06 11,86+0,02"
7 4-22-0,02 11,46+0,03
8 4-22-0,04 12,29+0,09¥!
9 4-22-0,06 12,61+0,08™
10 4,5-18-0,02 11,48+0,03"
11 4,5-18-0,04 12,64+0,12"
12 4,5-18-0,06 11,82+0,029"
13 4,5-20-0,02 12,58+0,12'™
14 4,5-20-0,04 13,31+0,19°
15 4,5-20-0,06 12,79+0,06°
16 4,5-22-0,02 11,85+0,039"
17 4,5-22-0,04 12,08+0,10'
18 4,5-22-0,06 12,24+0,02K!
19 5-18-0,02 11,27+0,04¢
20 5-18-0,04 11,71+0,039

21 5-18-0,06 12,18+0,02'k
22 5-20-0,02 12,10+0,21'
23 5-20-0,04 12,13+0,08]
24 5-20-0,06 12,35+0,03'
25 5-22-0,02 10,68+0,06¢
26 5-22-0,04 11,43+0,03¢f
27 5-22-0,06 12,13+0,10"

(Ghi ch: cac chir cai a,b,c trong ciing mét cgt thé hién sw khac biét ¢é y nghia thong ké
gizra c&c nghiém thuc o mice y nghia 5%)

DPé danh gia gia tri cua cac nhan t6  hoi quy nhiéu chiéu tim duoc qua phan
d6 Brix, pH va ham luvgng nam mencho  meém Statgraphics XVII véi hé s6 tuong
nong do ruou cao nhat, phuong trinh  quan bdi R? = 0,88 nhu sau:

Do con = -178,95 + 40,95*pH + 9,70*Brix - 17,46*Ham luong nm men - 3,17*pH? -
0,60*pH*Brix + 5,02*pH*Ham Iuwgng nam men -0,17’*Brix2 + 306*Brix* Ham lugng nam
men - 637.77* Ham luong nam men? (1)

Qua phuong trinh (1), ddng phan mém  ham lwong nam men 1a 0,04% vi ¢6 do
Statgraphics vé dugc do thi mat dap tng  con cao nhat va c6 dang vom dé vé do thi
(suface plotting) (Hinh 4), chon @6 thi c6  duwong muc (contour) (Hinh 5).
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Estimated Response Surface
Ham luong nam men=0.04

Hinh 4. Do thi mat dap ing d9 con theo pH (X), ham lwgng chat khd hoa tan va ham
Iwgng nam men ¢ 0,04%

Contours of Estimated Response Surface
Ham luong nam men=0.04
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Hinh 5. Pé thi dwdong mirc @ con theo pH, ham lwgng chit khé hoa tan va ham lwong
nam men é 0,04%

Hinh 5 cho thdy dé dat d6 con 12 12,7%
(dwong muc trong cung), thi gia tri ham
lugng chat kho hoa tan, pH cua dich 1én
men lan luot ng vai khi chiéu 18n truc
tung 1a 20%, chiéu xudng truc hoanh la
4,3 rng v6i ham lugng nam men bd sung
la 0,04%.

Khi giai phuwong trinh hoi quy nhiéu
chiéu (phwong trinh 1) dé c6 tri sé bang

s6 cua céac bién cho thidy mudn c6 do con
t6i wu 1a 13,10% thi ham lwong nam men
phai b6 sung 13 0,053%, ham luong chat
kho hoa tan ban dau 1a Brix phai la 20,49
°Bx va pH dich I1én men 14 4,55. Nhu vay,
dd con tdi wu duoc tinh toan tr mé hinh
la 13,10% gan bang véi do con dat duoc
tir két qua thuc nghiém 1a 13,31%. Két
qua nay cho thay bé tri thi nghiém da gan
t6i wu v6i nghiém thic 14 (pH = 4,5,

106



Tap chi Nghién ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay Do

S$ 22 - 2025

°Brix = 20 va ham luong nAm men la
0,04%) va luong ruou dat dugc xem nhu
toi uu 13,31%.

4. KET LUAN

Két qua nghién ctu cho thay pH dich
lén men, ndéng d6 chat khd hoa tan ban
dau va ham lwgng naAm men b sung cé
anh huong truc tiép dén chat luong ruou
vang chudi gia. Thong sb toi wu cho qua
trinh 1én men ruou vang chubi gia duoc
xéac dinh v6i ham luong chat kho hoa tan
ban dau 14 20°Bx, pH 13 4,5 va ham lugng

TAI LIEU THAM KHAO

Akubor P.1., S.O. Obio, K.A.
Nwadomere and E. Obiomah, 2003.
Production and quality evaluation of
banana wine. Plant Foods for Human
Nutrition, 58(3): 1-6.

Attri B. L., 2009. Effect of initial sugar
concentration on phisyco-
chemicalcharacteristics and sensory
quality of cashew apple wine. Natural
product radiance. Vol 8 (4): 374-379.

Chanprasartsuk OO, Pheanudomkitlert
K, Toonwai D., 2012. Pineapple wine
fermentation with yeasts isolated from
fruit as single and mixed starter
cultures. 3rd International Symposium
on Tropical Wine, Chiang Mai,
Thailand. Asian journal of Food and
Agro Industry , 5(02): 104-111.

de Toda F.M., Sancha J.C. and Balda P.,
2013. Reducing the sugar and pH of
the grape (Vitis vinifera L.
cvs.‘Grenache’ and ‘Tempranillo’)
through a single shoot trimming.
South African Journal of Enology and
Viticulture, 34(2): 246-251.

nam men bo sung 1a 0,04% cho san pham
c6 do con dat cao nhat 1a 13,3%, ham
lwong dudng sot thap, ang voi do Brix va
pH cua san pham thap. So véi cac loai
rugu vang tu trai cay khac, rugu vang
chudi gia mang huong vi dic trung va
moi la, gop phan da dang hoéa thi truong
rugu vang trai cay. Viéc phat trién san
xuét rugu vang chudi gia tai Pong bang
song Cuu Long la mdt hudng di t1em
nang, giup tdn dung hi€u qua ngudn
nguyén liéu san co, giam thiéu lang phi
va mang lai loi ich kinh té cho ving.

Dhakane A. S. and Bornare D. T., 2016.
Process optimization of low alcoholic
beverage from guava using different
yeast and temperature combination of
fermentation. International Journal of
Food and Fermentation Technology
6(2):467 DOI:10.5958/2277-
9396.2016.00073.8

Erdman J.W., Jr., Bierer T.L., Gugger
E.T., 1993. Absorption and transport
of carotenoids. Ann. N. Y. Acad, 691
76-85.

Graham H. F., 1993. Wine Microbiology
and Biotechnology. Taylor and
Francis publishers, USA.

Hoang Thi Lé Thwong, Tran Thi Thay,
Nguyén Quang Hao, 2016. Nghién cuu
anh huong cua mot sé yéu té moi
truong va dinh dudng. dén qua trinh Ién
men vang dé san xuat brandy tir dia
Queen bang chang Saccharomyces
cerevisiae D8. Tap chi Khoa hoc Cong
nghé Nong nghiép Viét Nam, 12(73):
23-28.

Kanazawa K. & Sakakibara H., 2000.
High content of dopamine, a strong

107



Tap chi Nghién ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay Do

S$ 22 - 2025

antioxidant, in cavendish banana. J.
Agric. Food Chem, 48: 844-848.

Kris-Etherton P.M., Hecker K.D.,
Bonanome A., Coval S.M., BinkoskKi
A.E., Hilpert K.F., Griel A.E.,
Etherton T.D., 2002. Bioactive
compounds in foods: Their role in the
prevention of cardiovascular disease
and cancer. Am. J. Med, 113: 71-88.

Kumari P., Supriya S. Gaur, Ravindra K.
Tiwari, 2023. Banana and its by-
products: A comprehensive review on
its nutritional composition and
pharmacological benefits. eFood,
4(5), e 110.
https://doi.org/10.1002/efd2.110.

Lane J.H. and Eynon L., 1924.
Estimation of sugar in urine by means
of Fehling's solution with methylene
blue as internal indicator. Analyst,
49(581): 366-371.

Luong Buc Pham, 2006. N4m men cong
nghiép. Nha xuat ban Khoa hoc va Ky
thuat. Ha Noi, 332 trang.

Méndez C.D.M.V., Forster M.P.,
Rodriguez-Delgado M.A., Rodriguez-
Rodriguez E.M., Romero C.D., 2003.
Content of free phenolic compounds
in bananas from tenerife (canary
islands) and ecuador. Eur. Food Res.
Technol, 217: 287-290.

Moongngarm A., Tiboonbun W.,
Sanpong M., Sriwong P., Phiewtong
L., Prakitrum R., Huychan, N., 2014.
Resistant starch and bioactive
contents of unripe banana flour as
influenced by harvesting periods and
its application. Am. J. Agric. Biol.
Sci., 9: 457-465.

Netshiheni R. K., Omolola A. O., Anyasi
T. A., & Jideani A. I., 2019. Banana

108

bioactives: Absorption, utilisation and
health benefits. Banana Nutrition-
Function and Processing, 1-20.

Nguyén Pinh Thuéng, Nguyén Thanh
Hang, 2007. Cong nghé san xuit &
kiém tra con etylic. NXB Khoa hoc va
ky thuat, Ha Noi.

Nguyén Lan Diing, 1999. Vi sinh vét hoc.
Nha xuat ban Giao duc.

Nguyén Minh Thuay, 2010. Gi4o trinh
Cong nghé sau thu hoach ra qua. Nha
Xuat ban néng nghiép. Truong Pai hoc
Can Tho.

Nguyén Minh Thiiy, Duong Thi Phugng
Lién, Nhan Minh Tri va Nguyén Chi
Linh, 2013. K§ Thuat sau thu hoach
ndng san. Nha xuat ban DPai hoc Can
Tho.

Nguyén Minh Thiy va Nguyén Thi My
Tuyén, 2016. Ky thuat sau thu hoach
(Bao quan va ché bién) mot sé loai
ndng san & Bong bang song Cuu Long.
Nha xuét ban Pai hoc Can Tho.

Nguyén Ngoc Thach, Huynh Xuén
Phong, 2021. Phan Iap va tuyén chon
nam men &g dung trong 1én men rugu
vang mang cau xiém (Annona
muricata L.). Tap chi khoa hoc Truong
dai hoc Can Tho. S6 04, trang 131:138.

Nguydn Thi Hién, 2011. Phan lap va
tuyén chon nim men tu nhién 1én men
ruou vang nhan. Luan vin tot nghiép
thac si. Trudng Pai hoc Can Tho.

Nguyen Trong Thao, 2012. Phan lap va
tuyén chon nam men tu nhién ung
dung trong san xuit ruou vang téo tay.
Luan vin cao hoc. Trudng Pai hoc Can
Tho.

Pereira A., 2015. Maraschin, M. Banana
(Musa spp.) from peel to pulp:



Tap chi Nghién ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay Do

S$ 22 - 2025

Ethnopharmacology, source of
bioactive compounds and its
relevance for human health. J.
Ethnopharmacol, 160: 149-163.

Pham Thi Cam Hoa, Nguyén Phan Khanh
Hoa, Nguyén Bao Toan va Nguyén Thi
T Nga, 2017. Khao sat anh huéng cua
mot sé yéu td dén qué trinh 18n men
rwou vang tor trai chum ruot
(Phylianthus acidus). Ky yéu ky niém
35 nam thanh 1ap Truong Dai hoc
Ccong nghiép Thuc pham Thanh phd
Ho Chi Minh (1982-2017). Thanh phé
H6 Chi Minh.

Qamar S., & Shaikh A., 2018.
Therapeutic potentials and
compositional changes of valuable
compounds from banana—A review.
Trends in Food Science &
Technology, 79: 1-9.

Singh M., P.S. Panesar and S.S.
Marwaha, 1998. Studies on the
suitability of kinnow fruits for the
production of wine. Journal of Food
Science and technology, 35(5): 455-
457.

Singh, R.S. and Kaur, P., 2009.
Evaluation of litchi juice concentrate
for the production of wine. NISCAIR
Online Periodicals Repository NPR,
8(4): 386-391.

Tahir, A., M. Aftab and Farasat, T.,
2010. Effect of cultural conditions on

109

ethanol production by locally isolated
Saccharomyces cerevisiae bio-07.
Journal of Applied Pharmaceutical.
3(2): 72-78.

Tbng Thi Anh Ngoc, Bui Thi Anh Ngoc,
Nguyén Thi My Ngoc va Ngé Minh
Quang, 2018. Anh huéng cta pH va
chat kho hoa tan dén qué trinh I&n
men rugu tir xo mit (Artocarpus
heterophyllus) giéng Théi Lan. Tap
chi Khoa hoc Truong Pai hoc Can
Tho, 54 (S chuyén dé&: Nong nghiép):
211-218.

Van den Berg H., Faulks R., Granado
H.F., Hirschberg J., Olmedilla B.,
Sandmann, G., Southon S., Stahl W.,
2000. The potential for the
improvement of carotenoid levels in
foods and the likely systemic effects.
J. Sci. Food Agric., 80: 880-912.

Wang Z.X., J. Zhuge, H. Fang and B. A.
Prior, 2001. Glycerol production by
microbial fermentation: A review.
Biotechnology Advances, 19: 201-
223.

Yajing Wu, Bo Li, Bu Miao, Caiyun Xie,
Yue-Qin Tang, 2022.
Saccharosemyces cerevisiae employs
complex regulation strategies to
tolerate low pH stress during ethanol
production. Microbial Cell Factories,
21 (247): 21(1):247. doi:
10.1186/s12934-022-01974-3.



Tap chi Nghién ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay Do S6 22 - 2025

EFFECT OF TOTAL SOLUBLE SOLIDS, pH AND YEAST CONTENT
ON FERMENTATION PROCESS OF BANANA WINE
(Musa x paradisiaca)

Vo Thi Kien Hao", Nguyen Kieu Trang,
Nguyen Thi Thu Thao and Lam Thi Huynh Tran
Tay Do University

("Email: vtkhao@tdu.edu.vn)

ABSTRACT

Vietnamese Cavendish banana (Musa % paradisiaca) is a flavorful and nutritious fruit;
however, it is highly perishable and difficult to preserve. It is primarily consumed when fully
ripe, but its commercial value remains relatively low. The utilization of fully ripened
Vietnamese Cavendish banana in winemaking was studied to produce higher value-added
products and partly solve the environmental pollution issues. The study was conducted to
determine the effect of three factors: soluble solids content (18, 20, and 22 °Bx), pH (4, 4.5,
and 5), and yeast concentration (0.02%, 0.04%, and 0.06%, w/v) on the quality of banana
wine. The results indicated that these factors significantly influenced parameters such as
alcohol content, post-fermentation pH, post-fermentation soluble solids content, and residual
sugar in the wine product. Banana wine achieved high alcohol content (13.3%), low residual
sugar (1.19 g/l), low pH, and low Brix when fermentation parameters were set at pH 4.5,
soluble solids content of 20 °Bx, and 0.04% added yeast. The results provide a scientific basis
for the potential development of Musa x paradisiaca banana wine, with quality comparable
to wines from other fruits in the Mekong Delta.

Keywords: Banana wine, Brix degree, fermentation, pH, yeast content.
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