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Tom tit

Nghién ctru ndy nham danh gia dic tinh héa Iy va ngoai quan cua trai tio gio, dong
thoi khao sat qué trinh 1én men ruou vang tir dich ép tdo ¢ céc ty 1€ pha loang khac
nhau. Két qua cho thay trai tdo gié c6 ham luong dudng tong cao (19,5 %) va acid

thép, tao vi ngot diu; duong khur chiém khoang 72,4 % dudng téng, ham lugng TPC

dat 4,548 mg GAE/g va pH 4,43. Sau 7 ngay 1én men & ty 1€ pha loang 1:1 thu dugc
két qua vuot trdi hon so véi cac muc khao sat con lai cu thé nhu sau: v6i ham luong
ethanol dat 13,88 %, chit tan con lai 8,0°Bx, acid tong 3,7 g/L, pH 3,83 va duong khir
9,77 g/L — thip nhit so véi cac ty 18 con lai. Két qua nghién ciru cung cip co s& khoa
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Tao gio, Ninh Thuan, 1én
men, pha

lodng

ruou  vang,

hoc cho viéc trng dung tdo gi6 trong san xuat rugu vang trai cdy, gop phan nang cao

hiéu qua qua trinh 1én men va giam chi phi san xuét trong thuc tién.
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1. Pt van dé

Tao gid (Ziziphus mauritiana), con dugc goi la tao gai.
Tai Viét Nam, giéng tao ndy thuong duoc trong va ndi
tiéng tai tinh Ninh Thuan. Trai tdo gié c6 téng chit rin
hoa tan tr 12-20% va d6 axit tor 0,12 — 1,5% [1].
Polysaccharide ctia qua tio gié bao gdbm glucose (23%),
xylose (31,3%), mannose (12,9%) va fructose (21,6%).
Rhamnose va sorbitol cling hién di¢n trong mot lwong
nho. Téng ham luong dudng duoc bao céo ting 1én do
viéc thu hoach cham. Su tich lily cua cac duong khur va
khong khir khac nhau tiy thudc vao gidng cay trong va
giai doan chin ctia qua [2]. Phan thit cia tao gi6 chira
1,20 /100 g protein hoa tan, lugng nay giam dan khi
qua chin. Cac axit amin cha yéu trong cac miu tao 1a
alanine, proline, glutamine va threonine va axit
aminobutyric. Chat xo trong qua tdo gi6 rat cao, mang
lai nhiéu loi ich stc khoe. Chit xo nay bao gdm pectin
tan trong nudc, giGp phat trién qua. Céc
monosaccharide chinh trong pectin la arabinose va cac
nhanh phu chira arabinose, galactose va rhamnose
depolymerize trong qua trinh chin. Pectin tir qua tao c6
murc do este hoa thr?ip va c6 thé duoc st dung lam chét
lam dic trong cac ing dung thuc pham khac nhau [3].
Xylose, mannose, hemicellulose, glucose va fructose la
cac polysaccharide chinh trong qua tao. Cac axit
polysaccharide va cac phan doan polysaccharide trung
tinh méi duogc tim thiy trong trai ciy tdo gio. Cac axit
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nay c6 kha nang chelate cao hon trong viéc bao v¢ va
quét sach cac gbc anion superoxide [2].

Vi loi thé ving tréng, san lugng 16n, bén canh d6 ham
lwong dudng trong trai tao gié kha phut hop dé san xuét
céc san pham trai cdy 1én men trong d6 c6 ruou vang.
Nghién ctru ndy tap trung chi yéu vao danh gia dic tinh
hoéa ly cua trai, khao sat ty I¢ pha loang dich ép tdo/nudc
nham tim ra ty 1& pha lodng phu hop cho qué trinh 1én
men nham t5i wu quy trinh san xuét, giap doanh nghiép
tiét kiém chi phi, ting hiéu qua san xuat.

2. Nguyén li¢u va phwong phap nghién ciru

2.1. Nguyén vit liéu hoa chat

T4o gi6: st dung trai tao gid duogc trong tai Ninh Thuan
va duoc cung cip boi cong ty TNHH san xuét va thuong
mai ndéng san Thai Thuidn — Ninh Thuan c6 dia chi:
Thon Luong Cang 2, xd Nhon Son, huyén Ninh Son,
tinh Ninh Thuan. Van chuyén vé phong thi nghiém
Truong Pai hoc Cong Thuong Thanh phé HO Chi
Minh.

Enzyme pectinase: hoat tinh > 60.000U/g, pham vi hoat
dong tir pH 3.0 — 5.0; pham vi nhiét d6 hiéu qua tur 25
—65°C.

Natri bicacbonat duoc dung dé diéu chinh pH voi do
tinh khiét 13 > 99% xuit xtr Xilong, Trung Qudc.

Nam men str dung la chang thuong ding trong san xuét
ruou vang |a gidng Saccharomyces cerevisiae.

2.2. Phwong phap thi nghiém
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MB&i thi nghiém duoc bd tri hoan toan ngiu nhién véi 3
14n 1ap lai. S6 liéu thu thap dwgc xir Iy bang phin mém
Microsoft Excel 2020 va JMP Pro 17.

Céc thi nghiém 1an luot dwoc b tri va thi hanh nhu sau:
Thi nghiém 1: Khdo sat anh hudng cta ty 1¢ pha loang
dén ham luong ethanol

Chuan bi dich qua tao sau khi duoc xtr 1y, ép va loc. Pha
loang dich ép tao véi nudc & cac ty 1€ khao sat 1:1;
1:1,5; 1:2; 1:2,5 Chinh pH = 4,5 bang acid citric va
Na,COs, chinh Brix = 23 bing dich siro dudng. Sau d6
bd sung ham lwong enzyme pectinase ty 1& 0,1% va
Na;S;0s voi ty 18 0,05 g/L dé yén ¢ nhiét do phong
trong 1 ngay. Sau d6 b6 sung ndm men Saccharomyces
cerevisiae vao véi ty 18 1 g/mL. Sau d6 tién hanh theo
ddi chi tiéu ham lugng ethanol trong vong 7 ngay lién
tuc. Chi tiéu phén tich gdm: ham luong tong chat rin
hoa tan (TSS) (°Brix); ham lugng axit (g/L); do pH;
Ham lugng duong khir (g/L).

2.3. Céc chi tiéu theo d6i va phwong phap phan tich
Bang 1: Cac phuong phap phéan tich

TT | Chi tiéu Phuong phép phan tich
Tong chat ran
1 | hoa tan (TSS) | Phuong phap khuc xa [4]
(°Brix)
9 Ham  luong Ph’uo*ng phap chuan do dién
acid (g/L) thé [5]
Ham  Iuong | Phuong phap quang phd UV-
3 |duong  khir | Vis voi thudc thir DNS tai
(%) budc song 540 nm [6]
Kh,a nar}g Phuong phép quang phd UV-
4 | Khangoxyhoa | iy oo cong 517 nm [7]
DPPH (%) '
Ham luong
5 pplyphenol Phuong phap so mau (phuong
tong (mg | phép Folin- Ciocalteu) [8]
GAE/g CK)
P'Iam_ lwong Phuong phap quang phd UV-
6 | vitamin C (mg Vis tai bude song 521nm [9].
AA/1009) '

3. Kétqua va thao luan
3.1. Thanh phan héa Iy trai tdo gié Ninh Thuin
Chi tiéu ngogi quan ciia tdo

Bang 2. Chi tiéu hoa ly cua tao gid

Chi tiéu ngoai quan | T4o0 Pon vi
Khéi luong trung binh 52,8 (£8) G
Chiéu ngang trung binh |3,99 (x0,5) [Cm
Chiéu cao trung binh |4 (+ 0,5) Cm

Thanh phén héa Iy ciia nguyén liéu tdo Ninh Thuin
Thanh phan ‘Hém luong 'Dorn vi
D6 4m |87,77 |%

Bx | 10 |

pH ‘4,43 ‘

Vitamin C ‘1,30 ‘mg/g
Polyphenol |4,55 |mgGAE/g
DPPH | 5,51 |%

Puong khir ‘ 14,10 ‘mg/g
Puong téng ‘ 19,47 ‘mg/g
Bang gia tri do mau

L" a” b*

55,69 |-17,65 ‘37,64

Chi tiéu hod ly ciia tdo

Thanh phan hoéa 1y trong nguyén lidu 1a mot trong
nhimng yéu té anh hudng dén qua trinh ché bién va bao
quan. Vi vay, phéan tich nhimng thanh phan c6 trong
nguyén liéu dé lam co s¢ xac dinh cac thong sd thich
hop trong quy trinh ché bién, giup han ché tn that dinh
dudng, dam bao chat luong san pham.

Qua két qua thé hién trén bang 2 cho thay ham luong
dudng khir chiém khoang 72,4 % cua dudng tong. Day
1a ty 1& rat cao, cho thiy phan duong chu yéu la cac
duong don nhu glucose, fructose hodc maltose, rat d@
chuyén héa va co6 vi ngot 10 rét.

Nhoém tac gid Qayoom Dar S va cong sy (2021) da
Nghién ctru trén giéng tao Fuji & ving Trung Dong
(Tho Nhi Ky) ghi nhan: Total sugars 10,49 %, trong d6
reducing sugars 8,37 % (chiém khoang 79,8 %) [10].
Té4o Ninh Thuan: duong tong (19,5 %) va duong khir
(14,1 %) cao hon nhiéu so véi cac gidng chinh thong
bao cao cua nhom tac gia Qayoom Dar va cOng su
(2021) (10-14 g/100 g duong tong). Ty 1& duong khir
trén tong duong (72 %) tuong dwong hodc thip hon mot
chut so voi ty 16 80 % trong nghién ctru vé gidng tdo
Fuji cia nhom tac gia Qayoom Dar S va cong su [10].
TPC rit cao (4,55 mg GAE/g) gip khoang 20 1an so véi
muc thong thuong cta dich ép dau (223-244 mg/L),
cho thay tio gi6 Ninh Thuan c¢6 ham luong polyphenol
cao, chung t6 ddy 1a ngudn nguyén liéu gidu hop chit
chéng oxy hoa [11]. DPPH phan anh kha ning chdng
oxy hoa Gia tri 5,51 % ching to hoat tinh cao, voi TPC
cao thi hoat tinh chng oxy héa manh hon nhiéu so véi
vi du dau Ha Chéau. Vitamin C tuong duong dau Ha
Chau, gia tri 98-116 mg/L [2]. pH va axit tong pH
4,431 hoi cao hon so véi dich ép dau (3,9), cho thiy trai
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nay it chua hon. Két hop v6i dudng tong cao (19,5 %)
va axit twong ddi thip cho thiy huong vi ngot dju, d&
an.

Dua vao Bang 5. Mau tao xanh Ninh Thuan véi cac gia
tri mau theo hé théng CIELAB (L*, a*, b*), ta co:

Gié tri L* = 55,69 Chi ra rang d¢ sang & mirc trung binh
— thap. Nhom tac gia Lancaster va cong sy di tién hanh
do mau sic trén nhiéu gidng, trong d6 ‘Oregon Red
Delicious’ ¢6 L* rat thip (rit sam) 33.9; ‘Granny
Smith’ 47.6; cac gidng khac 35-45. Piéu nay cho thiy
tao do dam thuong c6 L* thip hon dang ké so véi
ngudng L* = 55,69 trong nghién ctru. Day 1a mirc dién
hinh cta tdo xanh ty nhién, thé hién khong co 16p sap
pht hay xtr Iy danh bong sau thu hoach [12].

Gié tri a* = -17,65 Gia tri am va kha 16n vé am cho thay
v trai co sic xanh dam 16 rét. So v6i cac mau tdo xanh
nhu Granny Smith, a* thuong dao dong tir -10 dén -20
tiy d6 chin, cho thay tdo Ninh Thudn nim trong ngudng
dam, dac trung cho trai chua chin hoan toan hodc thu
hai ding d6 chin thuwong pham (v6 con xanh — rudt
ngot).

Gia tri b* = 37,64 Gi4 tri duong cao cho thay sy hién
dién 15 cua sic vang ching t6 qua c6 xu hudng hoi “nga
vang” nhe, thé hién da chin sinh ly. Gia tri nay gitip can
bang sic xanh (a* am) Vi sic vang — tao mau xanh
hoi nga vang, d& nhan biét trén thj truong.

3.2. Khio sat anh hwong ciia ty 1¢ pha loing dén kha
nang lén men rwogu vang tao

3.2.1. Anh huwéng ciia ty 1 pha loing téi ham lwong
ethanol

Anh hudng ciia ty 1¢ pha loang dén kha ning phén giai
duong thanh ethanol ciia ndm men trong qua trinh 1én
men ruou vang dugc thé hién ¢ Hinh 1.

16,00
14,00 |
12,00 |
10,00 |

8,00

—Tylel:l
Ty 1é 1:1,5

—Tyle12

—Tyle 12,5

0 1 2 3 4 5 6 7
Thai gian lén men (Ngay)

Hinh 1. Biéu d6 két qua anh huong cua Ty 16 pha
lodng dén ham luong ethanol
Két qua cho thay ham lugng ethanol thu dugc sau 7
ngdy 1én men & ty 1& pha lodng 1:1 13 cao nhét véi
13,88% va ¢ Ty 1é pha loang 1:2,5 1a thap nhat véi
8,95%. Piéu nay 1a hop 1y, vi khi Ty 1é pha lodng cang

6,00
4,00 r
2,00

Ham lwgng ethanol (%)

0,00
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cao thi can phai bd sung thém lugng dudng saccharose
dé c6 dugc ndng do chét tan (°Bx) di dé qua trinh 1én
men dién ra thuén loi. D6i voi saccharose thudc nhom
dudng d6i nén khi 1én men nAm men phai ton thém ning
luong dé phan giai duong do6i thanh duong don dé st
dung, tir 6 1am giam hiéu suét 1én men.[13]

Véi Ty 1é pha lodng 1:1, luong co chét c6 trong dich 1én
men doi dao nén khi qué trinh 1én men dién ra, nAm men
khéng phai méat qua nhiéu ning luong cho viéc phan
giai dudng saccharose. Theo d6, khi két thiic qué trinh
1én men, ham lugng ethanol thu dugc nhidu nhat trong
cac Ty I¢ pha loang trong khao sat vdi 13,88%.

Vé6i Ty 1é pha loang 1:1,5, luong co chat c6 trong dich
lén men da giam so vdi Ty 1€ pha loang 1:1. Theo do,
lwong duong saccharose bd sung dé dat di ham lugng
chat tan phuc vu cho qu4 trinh 1én men ciing nhiéu hon.
Tuy nhién & Ty 18 pha lodng nay, luong co chét trong
dich 1én men van di d& nAm men khong mit quéa nhiéu
nang luong dé phan giai duong saccharose. Do d6, ham
lugng ethanol thu dugc sau qua trinh 1én men giam
khong dang ké so v6i ham luong ethanol thu dugc & Ty
1¢ pha loang 1:1 la 10,01%.

Vi Ty 1€ pha loang 1:2 va 1:2,5, 6 2 Ty 1€ pha loang
nay lugng co chat da bi giam di dang ké va luong duong
saccharose cn thém nhiéu dan t6i viéc nAm men phai
tén nhidu ning luong dé phan giai dudng saccharose.
Tir &6 dan téi ham lugng ethanol thu dugc sau qua trinh
1én men bi giam di 1o rét voi 8,68% va 8,09%.

3.2.2. Anh hwéng ciia ty 1¢ pha loing dén nong do
chit tan

Anh huéng cta ty 1¢ pha lodng dén nong do chit tan
trong qua trinh 1én men ruou vang dugc thé hién & Hinh
2.

30,00
—Ty 18 1:1 Tylé1:15
2 2500 F
g —Tyle12 —Ty18 12,5
=
S 2000
g
)
@ 1500 f
<
oo
£ 10,00
Z, 5
5,00 F
0,00 L L
1 2 3 4 5 6 7
Thei gian 1én men (Ngay)

Hinh 2. Biéu d6 két qua anh huong caa Ty 1¢ pha
lodng dén nong do chat tan
Két qua cho thiy ndng do chét tan con lai sau qua trinh
lén men ting dan theo céc ty 1 pha lodng, & ty 1¢ pha
lodng 1:1 1a thip nhét voi 8,0°Bx, theo sau la ty 16 pha
loang 1:1,5 voi 9,0°Bx, ty 1€ pha lodng 1:2 va 1:2,5 véi
ndng d6 chat tan con lai lan luot 1a 10°Bx va 11°Bx.
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Diéu nay tuong quan véi két qua cua khao sat anh
hudng cua ty 1& pha loing dén ham lugng ethanol thu
dugc. Trong qua trinh 1én men, dudng trong dich qua
dugce ndm men st dung dé ting sinh khdi va tong hop
mdt s6 san pham 1am cho do Brix trong dung dich giam
[14], [15]. Mat khac, co su chénh 1¢ch kha 16n gitra ham
lugng dudng va d¢ Brix trong dich 1én men co6 thé dugc
1y giai phan ndo boi trong thanh phan ciia ¢ Brix ngoai
duong va acid con ¢ cac thanh phan khong duong khéac
dong gop vao hodc gy anh huéng dén d6 Brix nhu:
chat keo, chat dam, chat béo (truong hop hinh thanh mat
phan cach), chat khoang. .. trong dich 1én men.

Vi Ty 18 pha lodng 1:1 ndm men hoat ddng manh nhét
(dua trén két qua cta thu dugc qua chi tiéu anh hudng
clia ty 16 pha lodng dén do con), do nAm men khong phai
tén nhiéu nang lugng dé phan giai dudong saccharose
nén khi qué trinh 1én men két thuc luong co chat dugc
nam men st dung triét dé luong co chét c6 trong dich
Ién men.

Véi Ty 1é pha loang 1:1,5, tuong ty nhu két qua cua
khao sat anh huong cta ty 1€ 1én men tdi ham luong
ethanol, lugng co chét c6 trong dich qua van du dé nim
men st dung dé phat trién sinh khéi tao ra ethanol. Tuy
nhién, khi dén cudi qué trinh 1€n men, luong co chét
nam men c6 thé sir dung ngay da hét va phai phéan giai
dudng saccharose dé c6 thé tiép tuc sir dung. Piéu nay
khién cho qua trinh 1én men bi cham lai dén khi két thuc
qué trinh 1én men va hiéu suat 1én men bi giam.

Vi Ty 18 pha lodng 1:2 va 1:2,5, do ham luong co chét
c6 trong dich qua kha it, nén trong qua trinh 1én men,
nam men vira phai phat trién tang sinh khdi tao ethanol
vira phai phan giai duong saccharose dé str dung. Do d6
hiéu suét 1én men bj giam rd rét so v6i hai Ty 18 pha
lodng nay.

3.2.3. Anh huéng ciia ty 1¢ pha lodng dén ham luwong
acid

Anh huéng cta ty 1¢ pha loing dén ham luong acid
trong qua trinh 1én men rugu vang dugc thé hién qua
Hinh 3.

500
450 |
4,00 F
3,50 |
3,00 b 1
2,50 |

2,00 1 A
150 } —Tyl§ il

—Tyl L:1,5

Ham hrong axitl (g/L)

1,00 f —_—Ty e 12
0,50
0,00

—_—T§ 18125

1 2 3 4 5 6 7
Théi gian 1én men (Ngay)

Hinh 3. Biéu d6 két qua anh huong cua ty 1¢ pha lodng
dén ham luong acid
Két qua khao sat cho thay ham luong acid sinh ra sau 7
ngay, ty 18 pha lodng 1:1 chtra ham luong acid cao nhét
v6i 3,7 g/L, ty 18 pha lodng chira ham lugng acid thap
nhat 14 1:1,5 véi 3,35 g/L.
Trong thanh phén ctia ruou c¢6 chira nhiéu loai acid nhu
cac axit béo, acetic, butyric, propyonic,... Nhung acid
acetic chiém ty trong 16n nhat nén ham luong acid trong
khao sat tinh theo ham lugng acid acetic. Qua trinh hinh
thanh acid acetic lién quan dén s ting truong sinh khoi
cia té bao dé bat dau qua trinh chuyén héa ethanol
thanh acid acetic[16]. Piéu nay dugc thé hién rd qua
hinh 3.3, trong 7 ngay 1én men, ham lugng acid trong
dich 1én men ting manh trong 3 ngay dau va tbc do giam
dan vao nhitng ngay cudi khao sat.
3.2.4. Anh huéng ciia ty 1¢ pha loing dén do pH
Anh huodng cia ty 1& pha lodang dén d6 pH trong qua
trinh 1€n men rugu vang dugc thé hién qua Hinh 4.

4,20

4,10 : —Ty 1111 =Ty 18 1:1,5
4,00 —_—tj 1812 —Ty161:25
3,90
3,80 i ﬁj
© 370
= e | —
3,50 T T —
340
330
320
3.10 s s . . . s |
1 2 3 4 5 6 7
Thai gian lén men (Ngiy)
Hinh 4. Biéu d6 két qua anh huong cua ty 1¢ pha lodng
dén do pH

Két qua khao sat cho thiy pH clia ruou vang sau 7 ngay
1én men giam dan theo ty 1& pha lodng, ty 18 1:1 c6 do
pH cao nhét véi 3,83 theo sau 1a Ty 1¢ pha loang 1:1,5
v6i 3,75 & Ty 1é pha loang 1:2 va 1:2,5 d6 pH giam dan
lan luot 1 3,64 va 3,58.

Trong qua trinh 1én men, mac du ham luong acid acetic
tang tuy nhién & cac ndng do khao sat, pH cua dich 1én
men giam ddng thoi trong 2 ngay dau, dén ngay thi 3
c6 su tang 1én twong ddi 6n dinh ¢ nhing ngay 1én men
tiép theo. Do ham lugng co chit trong dich qua ban dau
& ty 1¢ pha loang 1:1 nhiéu hon nén pH thu dugc sau
thoi gian khao sat cao hon so v6i cac néng Ty 18 pha
lo&ng con lai.

3.2.5. Anh hwéng ciia ty 1¢ pha loing dén ham luwong
dwong khir

Anh hudng ciia ty 1¢ pha loing dén ham lugng duong
khtr trong qua trinh 1&én men rugu vang dugc thé hién
qua Hinh 5.
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Hinh 5. Biéu d6 két qua anh huong cua Ty 1¢ pha
lodng dén ham luong duong khir

Ham lugng duong khir giam theo thoi gian 1én men. Khi
két thuc qua trinh 1én men cac mau ham luong duong
thip nhat 9,77 g/L & ty 1é pha lodng 1:1, cao nhit Ia
57,97 g/L 6 ty 1€ 1:2,5. Trong qua trinh 1én men, duong
trong dich qua duge nAm men sir dung dé ting sinh khoi
va tong hop mot sé san pham 1am cho ham lwong dudng
trong dung dich giam [14], [15].
Cang vé cudi qua trinh 1én men, ham luong dudng giam
it, cu thé 1a tir ngdy 5 dén ngay 7. Ham lugng duong
giam it trong giai doan cudi 1a do ngudn dinh dudng
trong moi trudng bi can kiét, cac té bao Saccharomyces
cerevisiae thuong bi gia di, khong tiép tuc chuyén
dudng thanh c¢dn va bi chét rit nhanh [13]. Sau qua trinh
1én men, ham Iugng dudng con sét lai it & cho théy nam
men c6 kha nang 1én men kit duong trong dich 1én
men.
4. Két luan
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Két qua nghién ctru cho thy tio gi6 Ninh Thuan c6
ham lugng dudng tong cao (19,5 %) va ham luong axit
tuong ddi théip, tao nén hwong vi ngot diu, dé tiéu thy.
Ty 1¢ dudong khir chiém khoang 72,4 % tong lugng
duong, cho thay phan 16n 1a cac loai duong don nhu
glucose, fructose hoic maltose, nhitng hop chat dé
chuyén hoéa va c6 vi ngot dac trung, rat thich hop cho
qua trinh 1én men rugu vang. Ham lugng polyphenol
toan phén (TPC) dat mirc cao, 4,55 mg GAE/g, ching
t6 tho gi6 1a ngudn polyphenol doi dao. Gia tri pH 4,43
cho thay qua c6 d6 chua thip, gop phén tao vi can bing
tu nhién.

Sau qua trinh 1én men 7 ngay & ty 1¢ pha loang 1:1, cac
chi tiéu thu duoc cho the”iy hi€u qua vuot trdi so voi cac
muc pha loang khac. Cu thé, ham lugng ethanol dat cao
nhét vai 13,88 %, chimng to qua trinh chuyén héa duong
thanh ruou dién ra manh mé. Néng dd chat hoa tan con
lai thap nhit (8,0 °Bx) cho thdy qua trinh 1én men din
ra gan nhu hoan toan. Pong thoi, ham lugng acid sinh
ra dat gia tri cao nhat (3,7 g/L), pH cua san pham sau
1én men dat 3,83 n6 biéu hién dic trung cla rugu vang
¢6 d6 chua vira phai, d& udng. Ham lugng duong khir
giam manh trong qua trinh 1én men, chi con 9,77 g/L,
1a murc thap nhat trong cac ty 1¢ khao sat, khiang dinh
hiéu suét 1én men cao va phu hop cho san xuét rugu
vang tur tdo gi6é Ninh Thuan.

Lo&i cdm on

Nghién ctru nay do Truong Pai hoc Cong Thuong
Thanh phé H6 Chi Minh béo trg va cip kinh phi theo

Hop dong s6 251/HP-DCT ngay 01 thang 07 nam 2025.
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Abstract

Wind apple is a fruit that is popularly grown and has a large output in Ninh Thuan land. This study focuses on the
evaluation of the physicochemical and physical indicators of apples as a basis for investigating the fermentation
process of wine from apple juice. The results of the study showed that wind apples had a high total sugar (19.5%)
and relatively low acidity, showing a sweet, easy-to-eat taste, and the reduced sugar content accounted for about
72.4% of total sugar. High TPC content (4,548 mg GAE/qg), pH 4,431. After 7 days of fermentation at a dilution ratio
of 1:1, the results were superior to the rest of the survey levels, specifically as follows: The ethanol content obtained
was the highest with 13.88%. The remaining solute concentration is the lowest at 8.0°Bx. The acid content was
3.63 g/, the pH of the wine after 7 days of fermentation reached 3.79, and the reduced sugar content reached 9.65
g/L, which was the lowest level compared to the remaining dilution ratios surveyed. The results of pharmaceutical
research are expected to help manufacturers improve the efficiency of the fermentation process and save production
costs.

Keywords Ziziphus mauritiana, Ninh Thuan, fermentation, fruit wine, dilution ratio.
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