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TOM TAT

Qua dua hiu giau cac hop chat c6 hoat tinh sinh hoc nhu anthocyanin, lycopene, vitamin C,
B-caroten va phenolic va c6 thanh phan dinh dudng phu hop dé san xuit rugu vang cé tinh chat
chtrc ning. Muc dich ciia nghién ciru ndy 1a xac dinh diéu kién thich hop gom mat do nudi cay té
bao ban dau, ndng d6 chat kho hoa tan ban dau, pH ban dau va thoi gian 1én men cho qua trinh 1én
nuéc qua dwa hau bai ching Saccharomyces cerevisiae NM11. Bén canh xac dinh nong d6 ethanol,
cac hop chat c6 hoat tinh sinh hoc trong dich 1én men nhu ham luong phenolic téng s, anthocyanin
tong s6 va kha nang chong oxy hoa ciing duoc theo ddi. Két qua cho thiy cac diéu kién thich hop
cho qua trinh 1én men dich ép dwa hiu cua ching nay bao gom mat do6 té bao gieo ciy ban dau la
107 CFU/mL, ndng d6 chat kho hoa tan ban dau 1a 18 Bx, pH ban dau 14 4,5 va thoi gian 1én men
la 5 ngay. Trong cac diéu kién Ién men tdi wu, dich ép dua hau 1én men bai S. cerevisiae M11 ¢c6
nong d6 ethanol 12 13,000+0,500% (v/v), ham lugng phenolic tong s6 12 0,181+0,055 mg GAE/mL,
ham lwong anthocyanin 1a 0,820+0,031 mg CGE/L, hoat tinh chdng oxy héa la 36,460+1,000% va
ham luong aldehyde 1a 49,640+3,900 (mg/L ethanol 100%(v/v)). Két qua nay lam tién d& cho cac
nghién ctu san xuit vang dua hau boi chung S. cerevisiae NM11.
Tir khéa: Anthocyanin, Dua hdu, L&n men, NAm men, Saccharomyces cerevisiae

EFFECT OF SOME FACTORS ON THE CONTENT OF THE
COMPOUNDS IN WATERMELON JUICE FERMENTED BY
Saccharomyces cerevisiae NM11

Do Thi Bich Thuy”, Tran Thanh Quynh Anh
University of Agriculture and Forestry, Hue University

ABSTRACT

Watermelon fruit has been known to be a rich source of bioactive compounds, such as
anthocyanins, lycopene, vitamin C, B-caroten, phenolics, and possesses a nutritional profile
suitable to produce wine with functional properties. The aim of this study was to determine the
optimal conditions including initial cell density, initial dry matter, temperature, initial pH and
fermentation time for fermentation of watermelon fruit juice by Saccharomyces cerevisiae NM11.
Besides determining the ethanol concentration, bioactive compounds in fermented juice such as
total phenolic content, anthocyanins and antioxidant capacity were also investigated. Results
showed that the optimal conditions for wine fermentation from water melon fruit juice by this strain
included an initial cell density of 107 CFUs/mL, initial dry matter concentration of 18 Bx, a pH of
4.5, and a fermentation time of 5 days. Under optimized conditions, watermelon juice fermented
by S. cerevisiae M11 had an ethanol concentration of 13.000+0.500% (v/v), total phenolic content
of 0.181+0.055 mg GAE/mL, anthocyanin content of 0.820+0.031 mg CGE/L, antioxidant activity
of 36.460+1.000% and aldehyde content of 49.640£3.900 (mg/L ethanol 100%(v/v)). This result is the
first information for studies on watermelon wine production by S. cerevisiae NM11 strain.
Keywords: Anthocyanin, Watermelon, Fermentation, Yeast, Saccharomyces cerevisiae
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1. MO DAU

Dua hiu (Citrullus lanatus
(Thunb.)) la mét loai cay nhiét doi. Day la
loai qua theo mua, thoi gian bao quan khong
dai, dé hu hong 1am giam gia tri dinh dudng
va gia thanh. Do d0, viéc ché bién va bao
quéan dua héu sau thu hoach 14 van dé déng
quan tam. Loai qud nady cd chua duodng,
vitamin, khong chtra chat béo va cholesterol
(Hafsat va cs., 2015). Pic biét, qua dwa hau
c6 chtra nhiéu cac hop chit c6 hoat tinh sinh
hoc nhu anthocyanin, flavonoid (Augustia
va cs., 2020), lycopene, vitamin C, f-
caroten va phenolic (Maoto va cs., 2019).
Céc hop chat nay c6 kha ning chdng viém,
chéng ung thu va chdng oxy hoa. Chinh vi
vay, dua hau co tiém ning sir dung dé san
xudt cac loai thuc pham chirc nang.

Ruou vang dugc san xuét tir cac loai
qua néi chung va tir qua dua hiu noi riéng
1a loai dd udng co chira ethanol va mot
lwong 16n cac hop chat phenolic, cac chat
chéng oxy hoa va flavonoid nén né c6 vai
trd nhu mot loai thuc pham chirc ning
(Hafsat va cs., 2015). Bén canh duoc sir
dung & dang qua tuoi, qua dua hiu con duoc
lam nguyén liéu dé 1én men san xuat ruou
vang, dic biét 1a nhiing qua chin qua. Viéc
1én men san xuat rugu vang tir dich qua dua
hau nay s& lam gia ting gia tri cua loai
nguyén liéu nay. N6 gbp phan vao viéc ché
bién tao san phém xuit khiu, tao ra san
pham thyuc pham chirc ning do chira nhiéu
hop chit ¢ hoat tinh duoc tinh, giam mat
mat sau thu hoach... (Jagta va cs., 2015).
Tac nhan vi sinh vat cho qua trinh 1én men
ndy 14 ndm men. Trong d6, ching
Saccharomyces cerevisiae 1a phd bién nhat
va dong vai tro quan trong (Walker va cs.,
2016).

Hon nita, trong nhiing nim gan day
nhu cau vé nude giai khat duoc ché bién va
san xuét cac san pham tir qua ngay mot ting.
Vi vy, nhiéu nha khoa hoc & trong va ngoai
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nudc da tap trung vao viéc nghién clru san
xuét céc loai d6 uéng ¢6 d0 ruou lén men tir
trai cay. Nudc ép cam va rugu vang cua no
giau ham luong cac hop chat phenolic nhur
hydroxybenzoic acid, hydroxycinnamic
acid va flavanone cung voéi esperidin,
narirutin va ferulic acid (Kelebek va cs.,
2009). Cac hop chit polyphenol ciing nhu
chéng oxy hoa trong nguyén liéu qua von di
dugc lién két v6i cac hop chat khac trong
nén khong tan. Dudi tdc dong cua qua trinh
1én men vai sy tao thanh ethanol ma cac hop
chit c6 hoat tinh dugc tinh nay duoc giai
phong vao rugu vang Shahidi, 2009). Nudc
ép dua hau dugc 1én men boi ching ndm
men phéan 14p tir vang co, S. cerevisiae tao
ra san phim c6 d6 ruou 13 9,86% (V/v)
(Hafsat va cs., 2015). Dich ép tao (Malus
domestica Borkh) dugc 1én men bdi chiing
S. cerevisiae CCTCC MZ201022. Sau 25
ngay 1én men ruou vang tao dat dugc do
ruou 1a 12% (v/v) (Wang va cs., 2004).
Ruou vang chudi (Musa sapientum L.) sau
khi 1én men 10 ngay boi ching
Saccharomyces cerevisiae c6 nong do ruou
la 5% (v/v) va gia tri cam quan khong sai
khac so v&i san phim vang thwong mai
(Akubor va cs., 2003). Anh hudng ciia mot
sO yéu t6 dén qua trinh 1én men ruou vang
tr qua chum rudt duogc thyc hién bdi Pham
Thi Cam Hoa Vva cs. (2017). San pham vang
c6 d con 12,57% (v/v) sau 5 ngay 1én men.
Trong s6 21 chiing ndm men da dugc tuyén
chon, chung SM2 thé hién hoat Iuc 1én men
ruou tot nhat duoc sir dung dé san xuét ruou
vang thot ndt. San pham ruou thdt ndt dugce
lén men boi chung nay c6é ham lugng
ethanol 13,67% (v/v) (Nguyén Minh Thuy
va cs., 2011).

Nhu vay, hau hét cac cong trinh chi
maoi xac dinh néng d0 ethanol cua san phém,
chwa quan tam dén sy bién ddi cua cac hop
chit c¢6 hoat tinh sinh hoc co kha ning
chbng oxy hoa tt cho strc khoe. Véi muc
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dich gop phan gia ting gia tri ciia qua dua
hau, chiing t6i nghién ctru 4nh hudng cua
mdt sb thong sb cong nghé dén ham lugng
ctia mot s6 hop chat trong dich qua dua hdu
I€n men boi S. cerevisiae M11. Nghién ctru
nay khong chi tap trung dén chi tiéu ethanol
ma con quan tdm dén ham lugng phenolic
tong s6, ham luong anthocyanin, kha ning
chéng oxy hoéa va ham lugng aldehyde
trong dich 1&én men.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Pdi twong nghién ciru

Qua dua hiu giéng Kame Sweet F1
duoc lua chon da chin déu c6 rudt do hoan
toan. Dua hau duoc got loai bd v, cit nho
va chuyén vao may ép cham (Sharp KS 888,
Thai Lan) dé thu duoc dich qua.

Tac nhan vi sinh vat gy 1én men la
chung Saccharomyces cerevisiae M11.
Chung nay duoc phan 1ap, tuyén chon va
dinh danh tir dich dua hiu 1én men boi banh
men thudc bac (S Thi Bich Thiy va cs.,
2023), duogc bao quan ¢ -80°C.

2.2. Phwong phap
2.2.1. Mét s6 phirong phdp phan tich

Anthocyanin (mg/L) =

Trong do, A 13 d6 hép thu cia phan mu

thir, tinh duoc tinh nhur sau:
A=(Aé’200 -

Aé’200 1a d6 hap thu cta phan mau thir co
pH bing 1,0 do duoc & bude song 520 nm; AJi
la d6 hp thu cia phin mau thir ¢6 pH bang 1,0
do dugc & budc song 700 nm; Ay, Ia do hip
thu ctia phan mau thir c6 pH bang 4,5 do duoc
& bude song 520 nm; A% 14 do hip thy ciia
phan méu thir c6 pH bang 4,5 do dugc & budc
song 700 nm; DF 1a h¢ s6 pha loang; MW
lakhdi lwong phan tir cia cyanidin-3-
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Phuong phap xac dinh truc tiép sb
luong té bao bang budng dém hong cau: Mau
huyén phu sinh khdi nAm men dugc cho vao
khe ho giita budong dém va 14 kinh va dém s6
t¢ bao ndm men dudi kinh hién vi vé6i vat
kinh x40 (Lé Thanh Mai va cs., 2006)

Xac dinh ham lwong anthocyanin:
Ham lugng anthocyanin dugc xac dinh
bang phuong phap pH vi sai theo tiéu chuan
TCVN 11028:2015 véi nguyén tic 1a chat
tao mau anthocyanin thay d6i mau sic theo
pH. Anthocyanin trong mau thi nghiém (2
mL) dugc trich ly trong dung méi ethanol/nude
(1:1) c6 1% HCI ¢ nhi¢t d0 phong trong 60
phut. Phan dich trong dugc thu nhan sau khi ly
tdm 7.000 vong/phut trong 15 phat duge s
dung dé xac dinh ham luong anthocyanin. Mau
thir dugc pha loang voi dung dich dém pH 1,0
va pH 4,5 cho dén khi d6 hap thu & 520 nm
nam trong dai tuyén tinh ciia may do quang
phd (co gia tri tir 0,2 dén 1,4). Do hap thu
clia mau di dugc pha lodng & trén dugc do & 2
budc séng 520 nm va 700 nm.

Né)ng d6 chét tao mau anthocyanin tinh
theo duong luong cyanidin-3-glucoside, theo
cong thirc (1)

A x MW x DF x 10°
—

exL

1,0 45 4,5y.
A700) - (Aszo - A700 ’

glucoside, bang 449,2 g/mol. L 1 chiéu dai
duong quang (chidu day cua cuvet dung mau)
(cm). € la hé sb tat phan tir (bang 26900) cia
cyanidin-3-glucoside (L.molt.cm™); va 10%la
hé s6 chuyén ddi tir gam sang miligam.

Xac dinh ham luong phenolic tong
s6: Mau thi nghiém (2 mL) dugc cho vao 20
mL dung moi ethanol va nudc (80:20, v/v) dé
trich ly phenolic ¢ nhiét 46 phong trong bong
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t6i trong 2 gior. Dich chiét (0,2 mL) thu duoc
sau khi ly tm (7.000 vong/phut, 15 phat) duoc
cho thém 1 mL thubc thir Folin-Ciocalteu
10% day kin va lic déu dé yén 5 phut, sau
d6 thém 1,2 mL dung dich Na,COj3 10%, lac
déu va giit yén trong 2 gio & nhiét d6 thuong
va do mat d6 quang (OD) & bude séng 760
nm. Ham lugng gallic acid trong mau phan
tich dugc tinh dya vao duong chuan gallic
acid (Hatamian va cs., 2020).

Xac dinh kha ning chéng oxy hoa
dugc thuc hién theo Ghafoor va cs., (2020).

__ OD mau tring — OD mAu thi nghiém

Mau thi nghiém (2 mL) duoc bd sung 20 mL
dung méi ethanol va nudc (80:20, v/v) dé &
nhiét d6 phong trong bong tbi trong 2 gio.
Dich chiét (0,4 mL) thu dugc sau khi ly tim véi
(7.000 vong/phut trong 15 phut) duoce tron voi
3,6 mL dung dich DPPH 0,1 mM, lic déu va
dé trong t6i 1 gio va do do hap thu quang hoc
& bude song 517 nm. Kha ning khir gbe ty do
DPPH cir mau duoc tinh theo cong thirc (2).

DPPH (%) =

Xac dinh ham leong ethanol: Mau
dich 1én men (200 mL) va 100 mL nudc cat
dugc cho vao binh cau va tién hanh chung
cit dé thu con trong khoang 90 phit. Mau
ruou thu duge sau khi chung dé & 20°C trong
30 phat va do d6 ruou bang con ké (L& Thanh
Mai va cs., 2006).

Xac dinh ham lwong aldehyde: Mau
ruou di chung cit (50 mL) dugc cho vao
binh tam gidc 250 mL cung véi 25 mL
NaHSO; 1,2% lic déu va dé 1 gio, sau d6
tiép tuc bd sung vao 6 mL HCI IN va sir
dung dung dich I 0,IN dé oxy hoa lugng

OD méu tring

x100  (2)

NaHSO3 du véi chi thi la dung dich tinh bot
0,5%. Tiép theo, 25 mL NaHCO3; duogc cho
vao binh phan tmg dé giai phong NaHSOs3
va aldehyde. Sau 1 phut, lugng NaHSO3
vira dugc giai phong duoc chuin do bing
dung dich I, 0,01N. Phan ung két thuc khi
xuat hién mau tim nhat. Miu ddi chimng
duoc thyc hién béng cach thay 50 mL ruou
bang 50 mL nudc cat (L& Thanh Mai va cs.,
2006).

Két qua: ham luong andehyde tinh
theo mg/l dugc xac dinh theo cong thurc (3)

(V-V,) x0,22 x 1000 x 100

Aldehyde (mg/L)=

Trong do:

V va Vo: s6 mL dung dich I 0,01N trong
thi nghiém thue va kiém chimg

0,02: s6 mg andehyde acetic tuong
ung voi 1 ml dung dich I, 0,01N
2.2.2. Phuwong phdp bo tri thi nghiém

Khdo sat dnh hwong cua mdt dg té
bao nudi cdy ban dau lén ham heong
ethanol, aldehyde, phenolic téng so,
anthocyanin va kha ndng chong oxy hda
cua dich diwa hau 1én men

Dich ép dua hiu dugc b sung dudng
dé dat dugc nong d6 chat khd hoa tan ban
dau 12 18 Bx (250 mL), pH 4 - 4,5, gia nhiét
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50xC (3)

& 80°C trong 15 phdt va 1én men béi chang
Saccharomyces cerevisiae M11 & 25°C.
Mat do té bao nudi cay ban dau ¢ cac mau
thi nghiém dugc thay d6i & cac muac 109,
10°, 107, 108 CFU/mL. Sau khi 1én men 5
ngay, dich 1én men dugc phan tich ndng do
ethanol, ham lugng aldehyde, ham lugng
phenolic téng sb, anthocyanin va kha ning
chéng oxy héa dé xac dinh mat do té bao
gieo ciy ban dau thich hop nhit.

Khdo sat anh hweng chat khd hoa tan
ban dau (°Bx) lén ham heong ethanol,
aldehyde, phenolic téng s¢, anthocyanin va
kha nang chong oxy hoa cua dich dia hdu
Ién men
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Dich ép dwa hau (250 mL) di duoc
diéu chinh nong d6 chat kho hoa tan ban dau
& cac gia tri khac nhau (12, 15, 18, 21 Bx)
bang cach bo sung dudng saccharose, pH 4
- 4,5, gia nhiét ¢ 80°C trong 15 phdt va Ién
men bai chang Saccharomyces cerevisiae
M11 & 25°C véi mat do té bao gieo cay ban
dau thich hop (két qua thi nghiém trén). Mot
s6 chi tiéu nhu ndng do ethanol, ham lugng
aldehyde, ham luong phenolic téng sd,
anthocyanin va kha niang chong oxy hoa
dugc phan tich sau khi 1én men 5 ngay dé
chon ndng do chat kho hoa tan ban dau thich
hop nhat cho qué trinh 18n men.

Khdo séat anh hwong pH ban dau 1én
ham lwong ethanol, aldehyde, phenolic tong
sa, anthocyanin va kha nang chong oxy hoa
cua dich dwa hdu 1én men

Dich ép dua hiu (250 mL) sau khi
dugc xtr Ii (b6 sung saccharose dé dat duoc
ndng d6 chat kho hoa tan ban dau thich hop
(két qua thi nghiém trén), pH ban dau thay
d6i & 3 muc (3,5; 4,5 va 5,5), gia nhiét &
80°C trong 15 phat. Sau khi lam ngudi, cac
mau dugc lén  men bai  ching
Saccharomyces cerevisiae M11 ¢ 25°C vai
mat do té bao gieo ciy ban dau thich hop
(két qua thi nghiém trén) trong 5 ngay dé
chon ra dugc pH ban dau thich hop nhat.

Khdo sat anh hueng cua thoi gian 1én
men |én sy bién doi ciia ham lwong ethanol,
aldehyde, phenolic tong sé, anthocyanin va
khd nang chong oxy héa trong dich duwa hdu
I1én men

Dich dua hau (250 mL) duoc gia
nhiét va Ién men véi cac yéu té thich hop &
cac thi nghiém trén, nhiét do 25°C. Mot s6
chi tiéu nhu néng do ethanol, ham luong
aldehyde, ham lugng phenolic tong sd,
anthocyanin va kha ning chong oxy hoa
dugc ldy mautheo mdi 24 gio nham theo doi
qué trinh 1én men va xac dinh thoi gian két
thuc 1én men chinh.
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2.2.3. Phuong phdp xir Iy s6 liéu

S6 ligu duoc trinh bay dudi dang
trung binh+/- d6 léch chuan cua 3 lan lap
lai. ANOVA 1 chiéu va kiém dinh Duncan
duoc sir dung dé phan tich su sai khac
gitra cac nghiém thirc. Toan bo cac phén
tich théng ké dwoc thuc hién trén phan
mém SPSS phién ban 20 (SPSS, Inc.).
3. KET QUA VA THAO LUAN
3.1. Thanh phan cia dich ép qua dua
hau

Dich qua dua hau dugc phan tich ham
lwong cac hop chat c6 hoat tinh sinh hoc ban
dau nhu phenolic, anthocyanin va kha ning
chéng oxy héa. Két qua cho thiy ring, trong
dich qua co chira 0,04+0,008 mg GAE/mL,
0,31+0,012 mg/L anthocyanin va cé kha
ning chéng oxy hoa 1a 14,19+0,810%.
3.2. Anh hwéng cia mat dd té bao ban
diu 1én ham lwong mét sé6 hop chat
trong vang dwa hau

Mat d6 té bao Ia yéu té quan trong
anh hudng téi qua trinh 1én men rugu tu
cac loai nudc ép qua boi cac chung nam
men (Yuan va cs., 2022). Nhin chung, khi
mat do6 té bao ban dau cang cao ham lugng
phenolic tong sb, anthocyanin va kha ning
chdng oxy héa ting theo su ting cta nong
do ethanol trong san pham, trong khi do,
ham lugng aldehyde cé chiéu huéng giam
(Bang 1). Su tang 1én cta ham lugng cac
hop chat c6 hoat tinh sinh hoc so véi dich
chiét ban dau (két qua phan 3.1) duoc giai
thich 1a do ethanol dwoc tao thanh trong qua
trinh 1én men c6 vai tro nhu la dung méi
trich ly. Ciing chinh vi vay ma khi nong do
ethanol trong dich 1én men cang cao, ham
lugng cAc hop chat nay cang tang. Trong do,
mirc mat do té bao ban dau 1a 10’ CFU/mL
cho két qua tot nhat voi ham lugng cac hop
chat c6 trong dich 1én men la nong do
ethanol, ham Iluong phenolic tong sd,
anthocyanin, kha ning chong oxy hda va
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ham lugng aldehyde l4n luot 13 12,240,200
(% viv); 0,16+£0,010 (mg GAE/mL);
0,86+£0,03 (mg/L); 37,8+0,42 37,80+0,420
(%) va 44,48+4,17 (mg/L ethanol 100%
(V/V)). So véi mirc mét do té bao nudi cay ban
dau 1a 10° CFU/mL, ham lugng cac hop chét
d6 thap hon rat nhiéu ngoai trir aldehyde; cac
gia tri do twong tmg 1a 10,40£0,100 (% V/v);
0,094+0,057 (mg GAE/mL); 0,64+0,063
(mg/L); 33,97+0,420 (%) va 67,69+4,230
(mg/L ethanol 100%(v/v)).

Khi mat d6 té bao cao (108 CFU/mL),
nong do ethanol, ham luwong phenolic tong
s6 va ham luong aldehyde trong dich Ién
men khéng sai khac thdng ké so véi thi
nghiém 10" CFU/mL. Trong khi d6, ham
lugng anthocyanin giam c6 1& 1a do nim

men c6 chuyén héa hop chat nay. Mat do té
bao ndm men ban dau qué thap s& l1am qua
trinh 18n men cham, luong con tao ra thap
c6 18 1a do ngudn carbon dugc sir dung dé
phat trién sinh khdi. Nguoc lai, viéc sir dung
nam men voi mat d6 cao thi can thoi gian
nhan giéng dai, kém hiéu qua kinh té. Két
qua mat do té bao ban dau thich hop nay
(107" CFU/mL) phu hgp véi cong trinh cua
Nguyén Vin Vii va cs. (2018) khi 1én men
san xuét ruou vang dau Ha Chau boi ching
S. cerevisiae CB1.1, Nguyén Vin Thanh va
cs. (2013) 1én men rugu vang khom va Ngo
Thi Phuong Dung Ly va cs. (2011) 1én men
vang dua hdu. Mat d6 té bao ban dau thich
hop gieo cidy vao dich Ién men la 107
CFU/mL duoc sir dung dé tién hanh céc
khao sét tiép theo.

Bing 1. Anh huong cia mat d6 té bao ban dau 1én ham lugng mot s6 hop chit trong vang dua hau

Mat do té plf—llearllicl)llig(.':ggg Ham 1qung Kha nang Nong do Ham lugng
bao ban dau s (mg anthocyanin chong oxy hoa ethanol aldehyde (mg/L
(CFU/mL) GAE/mL) (mg/L) (%) (%viv) ethanol 100°)
10° 0,09°+0,057 0,64°+0,063 33,97°10,420  10,40°+0,100  67,69%+4,230
106 0,13°+0,045 0,77°+0,070 28,710,710  11,20°+0,200  55,00°+7,860
107 0,16°+0,010 0,86°+0,030 37,80°+0,420  12,20°+0,200  44,48°+4,170
108 0,15°+0,049 0,53%+0,017 26,48°+1220  12,40°+0,100  40,97°+3,550

* Cac mau thi nghiém dwoc 18n men 5 ngay ¢ 25°C, djch 1én men 18 °Bx va pH ban dau 1a
4,540,1. (x la gia tri do léch chqdn cua thi nghiém 3 lan 1ap lai). '
Céc chir cai khac nhau trén cung mgt dong thé hién sw sai khdc ¢é y nghia thong ké (p<0,05)

3.3. Anh hwéng ciia nong do chit kho hoa
tan ban du Ién ham lweng mét sé hop
chét trong dich dwa hau 1én men

Nong do chat kho hoa tan ban dau Ia
mot trong cac yéu t anh huong 16n nhit dén
chét luong rugu dugce san xuét tir nude ép
qua so v&i cac yéu td khac (Yuan va cs.,
2022). Trong nghién ctru nay, ching t6i da
khao sat qua trinh 1én men dich dua hiu béi
chung S. cerevisiae M11 va thay d6i nong
d6 chét kho hoa tan ban dau tir 12 - 21 BX,
mat do6 té bao ban dau 10" CFU/mL va pH
tuwong ung la 4,5.

Bang 2 cho thiy, sau 5 ngay 1én men,
nong do ethanol trong san pham ting theo
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sy ting ctia ndong do chat kho hoa tan ban
dau. Mau thi nghiém véi nong d6 chat kho
hoa tan ban dau 1a 21 ¢6 nong d6 ethanol
cao nhat (14% (v/v)). Trong khi do, nong do
nay trong san pham thap nhat (8% (v/v)) khi
nong do chat kho hoa tan ban dau 1412 Bx.
Nong do nay dat duoc lan luot 1a 10% (v/v)
va 12% (v/Vv) tuong Gng véi ham luong chat
kho hoa tan ban dau 15 va 18 Bx. Tuy nhién,
luong aldehyde, san pham khong mong
muon trong qué trinh 1én men, tao thanh
trong mau thi nghiém c6 nong d6 chit kho
hoa tan ban dau la 18 Bx (45,22 mg/L
ethanol 100 % (v/v)), thap hon so véi 21 Bx
(52 8 mg/L ethanol 100% (V/V)) Hon nira,
cac gia tri vé ham luong cac hop chét co
hoat tinh sinh hoc (phenolic tong sd,
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anthocyanin) va kha ning chéng oxy héa ¢
mau ¢ nong do chat kho hoa tan ban dau la
18 Bx khé cao so v&i mau 21 Bx. Nhu vay,
mau c6 ndng do chat kho hoa tan ban dau la
18 Bx dugc lva chon dé thuc hién cac thi
nghiém tiép theo. Charoenchai va cs.,
(1998) cho rang néng d6 duong cao hon
20% (v/v) lam giam toc do tang truong cua

té bao nAdm men, diéu nay co thé 1am cham
tdc d6 san xuat ethanol (Charoenchai va cs.,
1998). Ngoai ra, qua trinh [én men rugu
vang v6i ndng d6 duong cao anh hudng dén
viéc san sinh ra cac hop chat dé bay hoi, anh
huong khong tét dén chét luong ruou vang
(Lu va cs., 2015).

Bdng 2. Anh hudng ctia ndng d6 chat kho hoa tan ban dau 1én ham luong mot sé hop chat trong
vang dua hiu

Nong do

chit kho Ham lugf]g Ham luong ) N6ng do Ham lwon
X phenolic tong anthocyanin Kha nang chong ethanol ong
hoa tan s (mg (mg/L) oxy héa (%) ((vivy)  aldehyde (mg/L
ban dau GAE/mL ethanol 100°)
(Bx)
12 0,10°+0,015 0,73°+0,035 22,96%+0,850 8,00%0,500  88,00% +11,000
15 0,12°+0,082 0,77°+0,017 29,82°40,700  10°00+1,000  70,40°+4,400
18 0,18%0,025 0,850,044 37,693,200 12,00°£0,100  45,22°+4,200
21 0,170,090 0,67°+0,017 31,81°+0,580  14,00°+0,100  52,80%2,900

*Cac mau thi nghiém duoc 1én men 5 ngay ¢ 25 °C, dich [én men véi mdt do gieo cdy ban dau la
10" CFU/mL va pH ban dau la 4,5£0,1. (x la giétr,i do léch chudn cua thi nghiém 3 lan lap lai).
Céc chir cai khac nhau trén cing mgt dong thé hién su sai khdc c¢é y nghia thong ké (p<0,05).

3.4. Anh hwéng ciia pH ban diu I1én ham
lwgng mdt s6 hop chat trong dich 1én
men dwa hiu

Pé khao sat anh huong cta pH ban
dau dén qué trinh 1én men boi ching S.
cerevisiae M11, pH cua dich dwa hau dugc
diéu chinh vé 3,5; 4,5; 5,5 trudc khi 1én
men. Két qua cho thdy, ham lugng ethanol
sau 1én men 1a 10+1% (v/v) va 12+1 % (v/v)
twong g voi pH ban dau 14 3,5 va 4,5. Tong
s6 hop chat phenolic va hoat tinh chdng oxy
hoa 14n luot 14 0,142+0,006; 0,182+0,010 mg
GAE/mL va 37,16+1,17; 36,68+0,33% ¢ cac
muc pH ban dau 14 3,5; 4,5 va 5,5. Ham luong
anthocyanin cao nhat & pH ban dau 1a 4,5
(0,830,017 mg/L). Viéc ting d6 pH ban diu
cua dich dua héu ban dau lén 5,5 lam giam
dang ké qua trinh san sinh ethanol ciing nhu

3724

ham lugng phenolic, anthocyanin va hoat tinh
chéng oxy hoa cta rugu. Cac két qua nghién
ctru cta ching t6i twong ddng véi nhiing két
qua cta Lu va cs. (2015), Nguyén Minh
Thuy va cs. (2011); Pham Thi Thu Thao va
cs. (2019); Poan Thi Kiéu Tién va cs.
(2019) va Nguyén Nhat Minh Phuong va cs.
(2011). Nhu vay, sau 5 ngay Ién men trong
diéu kién nong do chat kho hoa tan ban dau
la 18 Bx, mat do té bao ban dau la 107
CFU/mL & 25°C, ham lugng cac chat trong
cac mau vé6i pH ban dau khac nhau 1a c6 su
khac nhau. Nhin chung, véi mau thi nghiém
¢6 pH ban dau 4,5, chat luong san pham dya
vao nong do6 ethanol, ham luong aldehyde
va céc hop chét dugc tinh dat dugc tot nhat.
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Bdng 3. Anh huong ciia pH ban dau Ién ham lugng mot sb hogp chét trong vang dwa hau

Ham lugng \ . A n Ham lugng
pH ban phenolic téng Ham luong Khd ning Nong do aldehyde
A P anthocyanin chong oxy hoa ethanol
dau s6 (mg (mglL) %) (%) (mg/L ethanol
GAE/mL) 100°)
3,5 0,142°+0,006 0,785°+0,017  37,160°t1,170 10,000°+1,000 61,600°+4,400
4,5 0,1822+0,010 0,830°+0,017 36,680°+0,330 12,000°+1,000 46,440+7,600
55 0,131°4+0,011 0,440£0,035  29,830°+1,680 11,000%+1,000 78,570*+5,400

*Cac mau thi nghiém dwoc 1én men 5 ngay ¢ 25 °C, dich Ién men véi médt dé gieo cay ban dau la
107 CFU/mL va néng d¢ chdt khé hoa tan ban dau 1a 18 BXx.
(% la gi& trj do léch chudn cia thi nghiém 3 lan lap lai)
Céc chir cai khac nhau trén cing mét dong thé hién su sai khdc cé y nghia thong ké (p<0,05).

3.5. Sw bién ddi ciia ham lwong Mot sé
hop chit trong vang dwa hau theo thoi
gian I1én men

Su bién ddi cua cac chi tiéu cé hoat
tinh sinh  hoc (phenolic téng sd,
anthocyanin va kha ning chong oxy hoa)
chi giam nhe trong khi néng do ethanol
tang dan theo thoi gian 18n men (Bang 4).
Nong d6 ethanol dat dwgc gia tri 16n nhat
sau 5 ngay Ién men (13+0,5 %(v/v) va khong
¢6 su sai khac thong ké sau khi 1én men 6 ngay
(12,5+0,025 %(v/v). Diéu nay duoc giai thich
1a c6 thé ching ndm men chju dung dugc o
néng d6 ethanol nhit dinh, hodc c6 thé do moi
truong di can kiét nén ndng do ethanol khong
tang. Trong khi do, ham lugng aldehyde sau 6
ngay 1én men ting 1én nhiéu (68,05+5,4 mg/L
ethanol 100% (v/v)) so vdi sau 5 ngay 1én men
(49,64%3,9 mg/L ethanol 100% (V/v)) co thé
docosu chuyén héa hda hoc hodc sinh hoc xay
ra. Hon nitra, ham Iluong phenolic
(0,181£0,055 mg GAE/mL), anthocyanin
(0,8200,031 mg/L) va kha ning chdng oxy
hda (36,460+£1,000%) trong dich 1én men &
ngay thtr 5 cao hon rat nhiéu so véi dich chua
1én men (xem két qua Phan 3.1). Két qua nay
mdt 1an nita khﬁng dinh vai tro cta su 1én men
tao ra ethanol c6 tac dung 1a dung méi trich ly
cac hop chat c6 hoat tinh sinh hoc. Dich chim
rudt dugc 1én men bdi S. cerevisiae cling duoc
cong bd 1a c6 ham lugng phenolic tdng sb
(297,573 mg GAE/L) cao hon dich qua
(174,549 mg GAE/L). Kha nang oxy hoda
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cua rugu vang chum rudt (IC50 = 45,132
pL/mL) ciing ting so ban dau (IC50 =
59,973 pL/mL) (Pham Thi Cam Hoa va cs.,
2017). Huynh Ngoc Thanh Tam va cs.
(2020) cho thay rang dich 1én men qua trim
(Syzygium cumini L.) boi S. cerevisiae ¢
ham lwong cac hop chat phenolic tong sd
(57,0 mg GAE/L) ctia nudc 1én men qua
tram (55,0 mg GAE/L), kha ning chdng oxy
hoa cling ting 1én thé hién qua kha nang khir
gbc peroxide ting tir ICso 14 8,56 pL/mL
(dich qua chua 1én men) 1én I1Cso la 12,23
pL/mL (dich qua da 1én men).

Nhu vay, két qua dat thu dugc cho théy,
trong diéu kién thi nghiém, thoi gian 1én men 5
ngay 14 thich hop. Két qua cia Pham Thi Cam
Hoa va cs. (2017) cong bd qua trinh 1én men
rugu vang tir qua chum rudt xay ra trong vong
4 ngay. Trong khi d6, Singh va cs. (2017) va
Yuan va cs. (2022) cho rang thoi gian 1én
men 7 hodc 8 ngay 1a t6i vu cho qua trinh
1én men rugu vang tir nude ép qua lyu va
tao xanh. Sy khac nhau vé thoi gian toi uru
dé 1én men rugu vang giita cic nghién ciru
c6 thé 1a do su khac biét vé ching nim men
duoc sur dung. Nhiét d6 1én men va ban chét
cta dich ép vi nhitng yéu té nay anh huéng
16n dén su phat trién va kha niang 1én men
ciia cac chung nim men (Nguyén Nhat
Minh Phuong va cs., 2011; Yuan va cs.,
2022).
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Bdng 4. Su bién d6i cia ham lwgng mot s6 hop chét trong qua trinh 1én men

.Thc‘yiA Ham l_uqr]g Ham luong ) ) . Ham lugng
gian 1én  phenolic tong - Kha ning chong  Nong do ethanol  aldehyde (mg/L
2 anthocyanin :
men s6 (mg (mg/L) oxy hoa (%) (%(viv)) ethanol
(ngay) GAE/mL) 100%(v/Vv))
1 0,202°+0,072 0,880°+0,042 39,460°+1,450 3,000°+0,500 8,310%+1,700
2 0,195%+0,001 0,870°£0,057  37,440%+1,650 8,000°+0,500 12,8309+3,200
3 0,191°%0,037 0,780~+0,018  36,690°+0,840  10,000%0,500  54,270°+5,100
4 0,183%+0,055 0,850°+0,044  35880°£1,130  11,000°+0,500  44,610t4,600
5 0,181%+0,055 0,820%+0,031  36,460°+1,000  13,000%£0,500  49,640*+3,900
6 0,156°+0,032 0,730°+0,035 33,360°t0,930  12,500%+0,025  68,050*t5,400

*Cac mau thi nghiém dwoc 1én men ¢ 2°C, dich 1én men véi mdt do gieo cdy ban dau l1a 107
CFUImL, néng dé chat khé hoa tan ban dau la 18 Bx va pH ban dau 1a 4,5.

(+ la gia tri d5 léch chuan cua thi nghiém 3 lan lap lai)
Céc chi cai khac nhau trén cing mgt dong thé hién sw sai khdc cé y nghia théng ké (p<0,05).

4. KET LUAN
Nghién ctru t6i uu timg yéu t6 cho
thdy rang cac thong s tdi wu cho qué trinh
1én men dich ép dua hau 1a mat do té bao
107 CFU/mL, nong do chat khd hoa tan ban
dau 1a 18 Bx, pH ban dau la 4,5 va thoi gian
Ién men 1a 5 ngay. O diéu kién tdi wu nay,
ham lugng ethanol, ham lugng phenolic,
ham luogng anthocyanin, hoat tinh chéng
oxy hoé va ham luong aldehyde Ian luot Ia
13,000£0,500%(v/v);  0,181+0,055 mg
GAE/mL; 0,820+0,031 mg/L;
36,460+1,000%; 49,640+3,900 mg/L ethanol
100%(v/v). Ham lugng cac hop chét c6 hoat
tinh sinh hoc nhu phenolic, anthocyanin va kha
ning oxy hoa ting 1én nhiéu lan so véi nguyén
lidu ban dau va lan luot 1a 4,525 1an, 2,645 lan
va 2,569 1én Cac nghién ctu vé nhu anh
huéng ciia nong do SO, nong do oxy trong
dich 1én men, CO; va &p suat bé mét.. dong
thoi dé hoan thién san pham cudi cung can
khao sat qua trinh tang trit dén chat luong
dich 18n men dua hiu can duge thuc hién
tiép theo.
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