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Currently, studies on the production of fermented drinking water from
various fruits are becoming popular, however, most fermented fruit
drinks have a certain turbidity. This study aimed to enhance the quality
of guava cider after the fermentation process, clarifying and stabilizing
it to achieve higher standards in cider production. An investigation was
conducted to evaluate the clarifying effects of pectinase enzyme at
varying concentrations (0.02%, 0.04%, 0.06%, and 0.08%) and
bentonite at different levels (1.5%, 3%, 3.5%, and 4.5%) for 6 days. In
addition, varying proportions of Na,COs (0.02%, 0.04%, 0.06%, and
0.08%) were added to fermented guava juice, followed by a sensory
assessment. The changes in products including unpasteurized (as
control), NayCOs-supplemented, and pasteurized products were
monitored under room temperature storage conditions over 4 weeks.
The study showed that a pectinase concentration of 0.04% and Na,COs
at a rate of 0.04% contributed to the optimal organoleptic value in
fermented guava juice. Throughout the four-week storage period, the
Na,COs.supplemented products consistently met the microbiological
criteria outlined in 6-3:2010/BYT standards for quality.
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Hién nay, cac nghién ctu vé san xuat nudc udng 18n men tir nhiéu loai
trai cdy dang trd nén phd bién, tuy nhién hau hét 6 udng Ién men tir
trai cay déu c6 do duc nhat dinh. Nghién ctru phuong phap lam trong
va 6n dinh san pham nuéc udng lén men tir tri 6i dwoc thyc hién
nhidm xac dinh cac diéu kién ti wu nhat cho quy trinh san xuét nugc
udng 1én men tir trai 6i, nAng cao chét lugng san phdm. Khao sét tac
dung lam trong cua enzyme pectinase 6 ty 1& lan luot 14 0,02%; 0,04%;
0,06%; 0,08% va bentonite & ty 18 1an luot 14 1,5%:; 3%; 3,5%; va 4,5%
trong 6 ngay. Sau khi xu Iy vGi enzyme, cac ty 1€ 0,02%; 0,04%);
0,06% va 0,08% ciia Na,CO3 b sung vao nudc 0i 1én men dugc khao
sat va danh gia cam quan. Sy bién doi cua san pham (khdng thanh
trung (mau ddi chang), bé sung Na2COs, va thanh tring) & nhiét do
phong dugc theo ddi trong thoi gian 4 tuan. Két qua nghién ctu cho
thdy hiéu qua 1am trong nudc 6i 18n men tét nhét 13 0,04% do enzyme
pectinase va 0,04% Na,COs. Trong 4 tuan theo d&i chat lwong nuéc
6i 1én men & nhiét d6 phong cho thay mau b sung Na,CO3z ¢6 s6 lugng
vi sinh vat dat chudn quy dinh theo 6-3:2010/BYT.
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1. Giéi thigu

Oi (Psidium guajava L.) thuoc chi Psidium (Myrtaceae) c6 nguon géc tir Mexico, Caribe, Trung
va Nam My [1]. Loai cdy nay dugc trong pho bién ¢ khap mién nhiét di Chau A, Chau Phi. Pic
biét & Viét Nam, cay 6i moc hoang nhiéu noi ¢ ving ndi phia Bic, nhung phan nhiéu nguoi ta
trong dé lay qua an [2]. Psidium guajava L. 1a mét loai cay bui hodc cay nho thuong cao tir 1-6 m,
qué c6 hinh cau, hinh trang hozc hinh qua I8 va chuyén tir mau xanh sang mau hoi vang khi truong
thanh [3]. Thanh phan cua 6i giau vitamin A, vitamin C, acid citric, lactic, malic, oxalic va acetic
cling nhu duong va mudi khoang. Loai qua nay chia it calo va chat béo, chia cac hop chat
polyphenolic va flavonoid chéng oxy hoa co vai tro then chét trong viéc ngin ngura ung thu, lao
hoa, nhlem trang [1]. Nguon nguyén lidu 6i ¢ nuéc ta dol dao va c6 gia thanh thap, viéc nghién
ctru nuée 6i 1én men nham da dang hoa cac loai nudc udng 18n men va mang lai hiéu qua kinh té
xa hoi.

Nudc trai cay 1én men la nuée giai khat bo dudng vi chang chira hau hét cac chat dinh dudng
c6 trong trai cdy nguyén chat. Nudc ép trai cdy 1én men c6 ham lugng con thap nén kich thich tiéu
hoa, gilip bita an ngon miéng ma khong gay say nhu truong hop cia mot so dd udng c6 con khac.
Lén men 12 mot qua trinh ky khi duoc thuc hién béi nim men, trong d6 ndm men chuyén héa luong
duong tuong ddi cao co trong trai cay thanh ethanol va carbon dioxide [4]. Ké thura cac nghién ctru
trudc day, rugu vang trai giac [5] cling nhu nudc ol Ién men [6] st dung chung nim men S.
cerevisiae HG1.3 dugc danh gia cam quan cao va gan nhu khéng co su thay d6i dang ké cua cac
thanh phan hoat tinh sinh hoc trong nguyén lidu trude va sau 1én men. Trong nghién ctru nay, nudc
6i 1én men bang chang nim men S. cerevisiae HG1.3 duoc sir dung dé khao sat cac nhan té 6n
dinh, 1am trong nudc 6i 1én men bao gém enzyme pectinase, bentonite va sodium carbonate cho
qua trinh carbonation.

D udng 1én men tir trai cay déu c6 do duc nhat dinh do cac hat pectin lo ling bat nguon tir
thanh té bao thyc vat. Cac thanh phan khac nhu chat mau, phic hop gitra kim loai va polyphenol,...
[7] gdy ra d duc cho nudc qua va can khdng mong mudn trong qua trinh san xuét bao quan san
pham, thuong bi hiéu sai 1a chat luong suy giam. Trong khi d6, pectinase 14 enzyme déng vai trd
trong phan huy pectin 1am ting hiéu Xuit nudc ép, cuong do trong, giam do duc va do nhot ciing
nhu 1am ting ham lwong chét ran hoa tan, cht lugng dinh dudng va hwong thom [8].

Nhiéu nghién ctru béo céo rang, pectinase c6 tiém ning lam trong nudc trai cdy nhu do truyén
anh séng cuia cam, t4o va nho tang lan luot 12 19,2 lan, 7,3 1an va 3,8 lan sau khi dugc xir ly véi
enzyme [9]; hay do nhét cua nudc ép lyu, tao va cam sau khi duoc xir Iy enzyme giam lan luot 1a
71,43%, 57,5% va 54,% [10]. Bén canh pectinase, bentonite ciing dugc cho rang lam ting hiéu qua
va chét luong ciia nuéc tao va 1am cho dong tham trong qué trinh loc mang ting 1én mét cach hiéu
qua [11]. Bentonite treong né trong nudc va tao thanh huyén phu keo 6n dinh, thé hién dién tich
am va kha ning hip phu I6n, do d6 duoc sir dung rong rai dé 1am trong va 6n dinh ruou vang [12].
Ngoai ra, betonite ciing duge bao cdo lam ngin chan qua trinh san xuat methanol mét cach hiéu
qua va giam ham luong pectin nang cao chat luong ruou vang téo [13]. Do d6, nghién ciru nay
dugc thyc hién nham xac dinh cac nhan té dwoc dé cap ¢ trén qua d6 ning cao chat lwong va on
dinh mau séc cta nudce 6i 1én men.

2. Vat liéu va phwong phap nghién ciu
2.1. Vit ligu

Trai 6i (Hinh 1) dugc thu mua & cho Céi Ring thudc thanh phd Can Tho, lwa chon nhiing qua di
twoi, c6 do chin dong déu va loai bo nhiing qua khong dat yéu cau nhu dap nét, bi sdu bo hu hong.

Puong dugc sir dung 1a dudng mia ciia Cong ty Co phan duong Bién Hoa.

N4m men la ching S. cerevisiae HG1.3 duoc luu trit tai Phong thi nghiém Khoa Céng nghé
Sinh hoé - Thyc pham, Trudng Pai hoc Ky thuat - Céng nghé Can Tho. N4m men s& duoc nudi
trong moi truong YPD long (yeast extract 10 g/L, peptone 20 g/L, D - glucose 20 g/L).
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Hoa chat: Enzyme pectinase Angel Yeast (Viét Nam), bentonite (Trung Quéc), hoa chat khac
nhu NaHSOs, Na,COs, acid citric la cac san pham thuong mai dugc cung cap bai cong ty Xilong
Scientific (Thwong Hai, Trung Quaoc).

2.2. Phwong phap nghién curu
2.2.1. Lén men dich i

Quy trinh 1én men nuéc 6i tién hanh nhu sau: (1) Chon 6i chin déu, rira sach, tach bo cudng va
hot, (2) ép thit qua va loc lay dich, (3) diéu chinh pH 4,6 va 16 °Brix, (4) thanh tring bang 140
mg/L NaHSOs trong 2 gio, (5) bd sung 1% dich ting sinh ndm men S. cerevisiae HG1.3 va Ién
men trong 72 gio ¢ nhiét do phong, (6) loc va thu nuée 6i 1én men sir dung cho nghién ciu [6].

2.2.2. Phan tich thanh phan héa ly cia dich 6i trweée va sau qua trinh 18n men

Phan tich thanh phan hoa Iy dich 6i: Nguyén liéu 6i sau khi mua sé& raa lai véi nude sach va xu
Iy so bo. Sau do6 cit nho di va tién hanh ép iy dich qua, st dung phan dich di tién hanh theo doi
cac chi tiéu nhu pH, ham luong chat kho hoa tan (°Brix), ham lugng duong khir (%), kha ning
khéng oxy hoé (%).

Sau khi két thiic qué trinh 1én men dich 6i, tién hanh ldy mau phan tich cac chi tiéu nhu pH,
ham luong chit kho hoa tan (°Brix), ham lugng ethanol (%v/v), d6 trong (%), ham luong dudng
khtr (%), kha nang khang oxy hoa (%).

2.2.3. Khdo st anh hueong ciia enzyme pectinase va bentonite dén do trong ciia nueéc uong 1én men
tor tréi oi

Dich 6i sau khi 1&n men tién hanh loc so vai vai loc, chiét vao chai va b sung enzyme pectinase
ty 1¢ lan luot 1a 0%; 0,02%; 0,04%; 0,06%:; 0,08% (w/v) va bentonite dwoc bd sung vai ty I& lan
luot 12 0%; 1,5%; 3%; 3,5%:; 4,5% (w/v). Binh ky mdi 2 ngay/lan ldy mau do d6 truyén quang bang
may UV - Vis véi budc song 450 nm [14] sau 2, 4, 6 ngay.

2.2.4. Khdo st ty 1¢ thich hop ciia Na;CO3z b6 sung vio nweéc 6i 1én men

San pham nudce 6i 1én men sau khi dugc 1am trong bing nng do chét thich hop da khao sat &
muc 2.2.3, tién hanh loc loai bé cin ling. Sau d6 bo sung NaCOs & ty 16 lan luot 12 0%; 0,02%;
0,04%; 0,06%; va 0,08%; tién hanh danh gia cam quan san pham theo phuong phap cho diém
TCVN 3217:79 [15].

2.2.5. Theo dbi su bién doi san phdam trong diéu kién bdo qudn ¢ nhiét dg phong

Sau khi 1am trong nuc 6i 1én men s tién hanh chiét rét vao chai cac mau déi chiing (khdng
thanh triing nhiét), mau bo sung Na;COs (cd thanh trung nhiét) véi ty 1¢ da khao sat dugc ¢ 2.2.4
va mau thanh trung nhiét (khng bo sung Na.COs) bao quan ¢ nhiét do phong. Xac dinh cac chi
tiéu vi sinh vat (tong so vi sinh vat hieu khi), ham lugng chat kho hoa tan, pH cta san pham sau
thoi gian bao quan 1, 2, 3 va 4 tuan.

2.2.6. Pdnh gid chdt hwong san pham sau bdo quan

Sau khi két thlc cac cong doan hoan thanh san pham, tién hanh danh gia chat lwong san pham
nudéce oi 1én men sau thoi gian 4 tuan bao quan theo cac chi tiéu hoa ly, cam quan va vi sinh.
2.3. Phwong phép phén tich cac chi tiéu va xa ly dir li¢u thu thdp

Do pH duoc do bang pH ké (Hanna, My), ham luong chat kho hoa tan duoc do bang Brix ké
(ATAGO, 0-33 °Brix, Phap), do truyén quang (T) duoc do bang may quang pho UV - Vis
(Biochrom Libra S70PC, Anh), ham luong ethanol dugc do bang phuong phap chung cat, ham

lwong dudng khir do bang phuong phap DNS, kha ning khang oxy hoa bang phuong phap DPPH,
cam quan san pham dugc danh gia theo TCVN 3215:79 [15] va chi tiéu vi sinh theo QCVN 6-
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3:2010/BYT [16]. Tat ca cAc thi nghiém dugc bd tri Iap lai 3 Ian, phan tich s6 ligu bing ANOVA
su dung phan mém Minitab 17.

3. Két qua va thao luan
3.1. Thanh phdn héa ly ciia dich 6i trwéc va sau khi két thic quéa trinh 1én men

Trong ché bién thyc pham, nguyén ligu la yeu t6 quan trong anh hudng truc tiép dén quy trinh
san xuat san pham ciing nhu muc tiéu, mong muén vé chat lugng san pham Do do, viéc phan tich
thanh phan hoa hoc cua nguyén liéu trude khi dua vao qua trinh ché bién 13 budce dau tién dé danh
gia chat luong nguyén liéu nham dy doan chat lugng san pham. Ngoai ra, trong qué trinh phan tich
con c6 thé xac dinh thém mot sé chi tiéu hoa ly caa mau thi nghiém va dua vao két qua nay co thé
diéu chinh cac thong sé cho phii hop véi quy trinh va diéu kién nghién ciru. Két qua phan tich thanh
phan cua qua 6i dugc thé hién ¢ Bang 1.

Bang 1. Thanh phan héa Iy cia dich i truéc va sau khi 1én men
Gia tri dich 6i

Chi tiéu — -

Trwdéc 1n men Sau I1én men
pH 4,09 + 0,04 4,06 £+ 0,02
Ham lugng chit kho hoa tan (°Brix) 8,00 + 0,00 9,00 + 0,00
Ham lugng duong khir (%) 2,85+ 0,04 1,13 £ 0,02
Ham lugng ethanol (% v/v) - 5,00 £+ 0,00
Do truyén quang Tasonm (%) - 1,55 £ 0,03
Kha nidng khang oxy hoa (%) 94,53 + 0,03 95,57 £ 0,20

Ghi cht: So liéu trung binh cia 3 lan lap lai
Trong nghién ciru trude day cho thay nguyén liéu 6i co ham lwong am cao (90,73 + 0,11%), pH
(4,36) thich hop sir dung 1am nguyén liéu cho nudc giai khat 1én men, ham luong chat kho hoa tan (8
°Brix) [6]. Cac diéu kién ti wu cho nudc 6i 1én men c6 ham luong ethanol 5% (v/v) la pH 4,6 va ham
lwong chat khd hoa tan 13 16 °Brix. Trong san Xuat nuéc 18n men, céac loai dich qua cd pH 3,0 - 4,5 thich
hop dé 1én men nhu mang cau xiém (pH 3,77) [14], thanh long ruot trang (pH 4,22) [17], dau tam (pH
4,42) [18].... Nguyén li¢u 6i ¢6 pH 4,09 phti hop cho ndm men phat trién va cé tinh khang oxy hoé cao
(94,53 + 0,03%) giup bi ¢d thé canh tranh véi céc nguyén liéu khac.
Nudc 6i [1én men trong nghién ctru nay c6 d6 con 5,00% (v/v)
tuong dong véi cdng bd trude d6 [6] nhung pH (4,06 + 0,02) va
ham lugng chét khd hoa tan (9 °Brix) c6 khac biét do cac diéu
kién khach quan nhu ngudn nguyén liéu, nhiét do, thao téc,...
Ham luong duong khir (1,13 + 0,02%) c6 giam do nam men st
dung dudng chi yéu trong qua trinh 18n men, trong khi d6 kha
nang khang oxy hoa (95,57 + 0,2%) sau khi I&n men khéng chénh
léch so véi trudce khi 1én men. D6 truyén quang cia nudc 6i 1én
men kha thap chi dat 1,55%, diéu nay c6 thé do luong pectin c6 Hinh 1. Qud 6i (Psidium
trong dich qua gy duc san phim. Do do, dé lam ting do trong cho guajava L.)
nuée i 1én men,
enzyme pectinase va bentonite duoc sir dung dé thyuc hién cho céc khao sét tiép theo, cac két qua
dugc thao luan ¢ phan dudi day.

3.2. Khd ndng lam trong nwéc uéng 1én men ciia enzyme pectinase va bentonite
3.2.1. Két qud khdo sat tAc dung lam trong nuéc 6i 18n men cuia enzyme pectinase

Enzyme pectinase dwoc sit dung rong ri trong nganh cong nghiép thuc pham, dic biét 1a trong
ché bién nudc [én men. Pectin lién két véi nudce do sy hién dién caa nhdm hydrophilic (-OH) lam
duc nudc tréi cay, voi vai tro phan huy pectin enyme pectinase gidp lam giam d¢ nhét ctia nuéc ép
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trai cdy [8], tang dg trong cua dd udng 1én men nhu rugu vang mang cau xiém [16], rugu
muskmelon (dua vang Bac M¥) [19], ruqu trai giac [20], thanh long [21],...

Bang 2. Anh hirong Ciia enzyme pectinase dén dg truyén quang Ciia nwdc 6i 1én men
Pj truyén quang (T) %

Ty I¢ pectinase (%) Ngay 2 Ngay 4 Ngay 6 Gia tri P**
0,00 4,509 11,808 20,044 0,000
0,02 37,11C 50,608 58,874 0,000
0,04 44,77°¢ 55,6728 62,653 0,000
0,06 46,958 56,10%A 60,2824 0,001
0,08 53,34% 61,604 63,83 0,007
Gid tri P* 0,000 0,000 0,000

Ghi cha: S¢ liéu trung binh cia 3 lan lap lai. '
*: Cac chit cdi a, b, c... khdc nhau thé hién sy khac bi¢z co y nghia thong ké (5%) trong clng mgt cot.
**: Cac chir cai 4, B, C... khdc nhau thé hién sy khac biéz cé y nghia thong ké (5%) trong ciing mgt hang.

Do trong cua mAu thi nghiém xu 1y enzyme tang so voi mau ddi ching, gia tri T ting manh tir
ngay thir 2 d&én ngay thur 6 khi b sung pectinase & cac nong d6 0,02 - 0,08% (Bang 2). P trong
trung binh ciia cac mau ty 1é thuan véi thoi gian va nong d6 enzyme xir 1y, do trong tang cao nhat
khi xtr Iy enzyme pectinase ngay thir 6 ¢ nong d6 0,08% (63,83%), tuy nhién khdng c6 su khac
biét dang ké voi nong do pectinase 0,04% (62,65%). Do trong trung binh khong co sy khac biét
dbi vai nong do enzyme xir Iy 0,04% va 0,08% khi két thuc 1am trong vi co chat phan ang trong
cuing thé tich da hét nén du c6 xir Iy enzyme nong do cao hon dé 1am trong thi dé trong van khdng
thay ddi. O thoi gian thi nghiém ngay tha 6, gia tri T khong c6 su khac biét, didu nay c6 thé do hét
enzyme phan @ng Véi co chét hodc co chat da hét khdng phan tng vai enzyme nita nén do trong
cling khong tang thém.

M6t sé nghién ctru cho thdy do truyén quang T caa rugu mang cAu Xiém Va rugu tréi giac ting
1an Tuot 12 13,05% [16] va 9,09% [20] khi duoc xir Iy vai 0,5% pectinase. N6 ciing dwoc béo cdo
rang, sau Ién men d6 nhét cia mau ruou dugc bd sung 0,1% pectinase giam dang ké véi 1,5 cP va
hiéu suit ting 16% [21].

A B

Déi chi .
S e Dséi chimng

3.50% 3%

~+-Mau  -u-Dg trong Ml -e Vi
Hinh 2. Gia tri cam quan cua nuoéc 6i 1&n men theo nong do xar ly (A) pectinase va (B) bentonite.

Céc thugc tinh cam quan bao gém dg trong va mau sdc, mai, vi dwoc danh gid dia trén thang diém 0

dén 5 theo tiéu chudn Viét Nam TCVN 3215-79 bai 50 ddanh gid vién duwot lwa chon tir cdc gido su, giang

vién, nhan vién va sinh vién cua cac khoa phong ban thuge Truong Dai hoc Ky thugt Cong ngh¢ Can Tho.
Bén canh do trong thi chi tiéu cam quan ciing rat quan trong quyet dinh den chat hmng san
pham. Sau khi c&c mau duoc xir Iy enzyme 6 ngay, d¢ trong va mau sac ciia mau 0,04% va 0,08%
theo cam quan 1a nhu nhau (Hinh 2A). Nhung xét vé gid tri cam quan mi vi thi ty 1¢ 0,08% duoc
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danh gia thap hon so véi ty 18 bd sung 0, 04%. T cac két qua thi nghiém cho thay o ty 1¢ pectinase
0,04% t6i wu nhat dé sir dung cho nudc Hi 18n men do ndng d6 0,04% cho diém danh gia vé mau
sac (4,5 diém), do trong (4,6 diém), mui (4,5 diém), vi (4,5 diém) tét hon so vai ndng do pectinase
0,08% c6 mui vi khong dugce danh gia cao. Vi vay, ham lugng 0,04% pectinase dugc lya chon cho
céc thi nghiém tiép theo.

3.2.2 Két qua khao sét tac dung lam trong nuéc 6i 1én men cua bentonite

Bentonite la chat 1am min duoc st dung dé 6n dinh va ngin chin sy tao swong mu protein sau
khi dong chai [22]. Khoang sét nay duoc dic trung boi chirc ning ctia nd | chét trao doi cation.
Céc phan tir tich dién duong c6 thé duoc hap phu trén bé mit cua né [23], qua d6 lam cho ruou
trong va 6n dinh hon.

Do truyén quang cang cao thi do trong cua san pham cang tt, thdng qua bang 3 c6 thé thay doé
truyén quang cao nhat ¢ ngay thtr 2 sau khi bo sung bentonite. O ndng d6 3% bentonite mau thi
nghiém c6 do truyén quang cao nhat 1a 16,90%, so véi cac nong d6 con lai 1a 1,5% (9,53%); 3,5%
(14,29%); va 4,5% (13,27%). Biéu nay cho thay hiéu ung ling cua bentonite khdng tuan theo quy
luat tuyén tinh. Sau ngay the 2, do truyén quang giam dan va khdng cé diu hiéu ting lai nén dé
bentonite c6 hiéu qua lam trong tt nhat thi b6 sung 3% bentonite dé yén trong 2 ngay la két qua
t61 wu nhat trong thi nghiém nay.

Bang 3. Anh hirong ciia bentonite dén dé truyén quang Ciia nuedc 6i lén men

Ty 1€ bentonite (%0) Ngay 2 by trﬁggg zuang (1) ON/Z]ay 6 Gia tri P**
0,0 2,99¢A 2,154 2,084 0,000
15 9,539 4,878 4 558 0,000
3,0 16,9024 6,378 5,179¢C 0,000
35 14,2954 6,768 5,7528 0,000
45 13,275A 9,922 6,592¢ 0,000
Gia tri P* 0,000 0,000 0,000

Ghi chi: So liéu trung binh cia 3 lan lap lai. ,
*: Cac chiz cai a, b, c... khac nhau thé hi¢én sy khac biét co y nghia thong ké (5%) trong cung mét cot.
**: C4c chir cai A, B, C... khac nhau thé hién su khac biét cé y nghia thong ké (5%) trong cling mgt hang.

Bentonite 1a chat 1am min duy nhét c6 thé ngan chan sy hinh thanh swong mu protein sau khi
dong chai va 6n dinh mau trong ruou vang do [22]-[24]. Bén canh d6, né cling duoc bao cao lam
giam ham luong polyphenol tong sb trong nude tdo [25], ngan chan sy san xuat methanol trong
qua trinh 1én men [13], ham luong doc td nAm mébc patulln giam 1én dén 77% trong nudc ép tao xir
ly voi bentonite [26]. Két qua khao st cho thdy, mau dbi chung cé diém cam quan thap nhat boi
dich 1&n men bj duc, nhiéu cin. Pdi véi mau bd sung bentonite ty 18 khac nhau s& cho két qua cam
quan khéc nhau, mau 3% dugc danh gia cam quan do trong (3,3 diém) tdt nhat va giit duoc huong
vi dic trung cua san pham. O cac mau 3,5% va 4,5% bentonite c6 diém danh gia do trong va mau
sac kha cao nhung cam quan vé mui vi khdng tét (Hinh 2B).

O thi nghiém nay bd sung 3% bentonite trong 2 ngay 1a diéu kién ti wu voi diém cam quan va
do truyén quan dat cao nhat. Tuy nhién, so sénh giira enzyme pectinase va bentonite c6 thé thiy &
Bang 2 thi ty 18 tdi wu 0,04% ctia pectinase c6 do truyén quang (62,65%) cao hon so véi ty Ié toi
wu cua bentonite c6 do truyén quang la 16,90%. Cac diém danh gia cam quan vé do trong (4,6
diém), mau sic (4,5 diém) caa pectinase cao hon bentonite va van giir dugc mui vi dic trung cua
6i. Do d6, enzyme pectinase & ty 1& 0,04% duoc lra chon dé lam trong, 6n dinh huong vi cta nudc
6i 1én men ¢ nghién ciru nay.

3.3. Két qua khao sat ty 1 thich hep ciia Na,COs bé sung vio nwéc 6i 1én men

Nudc [én men tur trai oi sau khi dugc lam trong bang enzyme pectinase véi ty 1¢ 0,04% trong 6
ngay s€ bo sung Na,COs dé tang do cam quan cho san pham. Mac du Na,COs khong c0 vi nhung
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khi hoa tan vao nudc [én men tao ra mot luong nho acid, du dé tao ra dung dich c6 vi chua tao nén
huong vi doc dao cho san pham. Cong doan nay cd thé duoc coi la qua trinh carbonate hoé, bdo
hoa CO,. Carbon dioxide (CO,) dugc biét la c6 tac dung wc ché sy phat tricn cua vi khuan trong
nganh cong nghié¢p dd uong, carbonate tao ra CO; hoa tan, ngoai tac dung khang khuan, con mang

lai cho san pham mau sic twoi sang, du vi se va sang khoai [27]-[29].
5

! 2.9¢ 5 qc "z Sb | a a 4’0%9”
SN
G ¥ 19 |7 |7

2 g G 119 |17
"% GG g |17

Hinh 3. Pé th; biéu dién diém danh gid cam quan cua nong dg Na,COjz dén cam quan san pham

Cheng va cong su da cong bé rang carbonate hoa gitip nudc ép 6i ¢6 ham luong acid ascorbic
cao hon, do trong thip hon va hoat tinh polyphenoloxidase cao hon [30]. Mtic carbonate & 1,42
CO2 volums lam téng vi chua, do se vi déng cho do ubng dang stra c6 huong vi [27].

O nghién cttu nay, voi muc nong d6 Na,COs khac nhau dan den chét lwong cam quan khéc nhau
cua san pham, cac mau sau khi bo sung Na,COs cao hon so véi mau dbi chimg (Hinh 3). Trong do6
nong do Na,COs duoc danh gia cao nhét Ia 0,04% va 0,06%, su khac biét giira hai mau khong co
¥y nghia thong ké (a = 5%). Nhung véi nong d6 0,04% c6 mui vi hai hoa, gitr dugc déc trung cua
san pham, c6 diém danh gla cao hon so véi mau bd sung 0,06% Na.COs. Bén canh do, CO; trong
Na,COj3 cd thé han ché qué trinh hd hip cua vi sinh vat khi dat ndng do can thiét nén c6 tac dung
bao quan san pham. Can nhic lgi ich kinh té ciing nhu huong vi va mau sic thi ndng d6 Na,COs
0,04% 1a phi hop nhét cho san pham nuéc 6i 18n men.

3.4. Két qud theo ddi sw bién déi sdn pham trong diéu kign bdo quan & nhigr dg phong

Nudc 6i 1én men noi riéng va nudc ép trai cay 18n men néi chung rat dé bi thay d6i vé mau séc,
ham luong ethanol, lwong duong chat kho hoa tan va d6 pH khi bao quan ¢ nhiét d6 va thoi gian
khong phu hop. Trong méi trudng nusc, CO tao thanh acid carbonic gidi phong H*, lam giam pH
va tang tinh acid cua do udng gay wc ché sy phat trién va hoat dong sinh Iy cua vi khuan [31], [32],
lam ting thoi gian bao quan cho san pham d6 udng hing ngay. Nudc 6i 1én men duoc bd sung nong
d6 Na,CO; phu hop va thanh tring sau khi hoan thién trudc khi dua vao bao quan, két qua theo doi
cac chi tiéu pH, °Brix va ham luong vi sinh vat c6 trong mau thi nghiém sau 1, 2, 3, va 4 tuan duoc
trinh bay & Bang 4.

Bang 4. Su thay déi pH, °Brix va vi sinh vat hiéu khi (VSV) theo thei gian bao quan

Thoi Poi ching Na.COs Thanh trung
gianbao pH  °Brix VSV pH  °Brix VSV pH  °Brix VSV
quan (CFU/mL) (CFU/mL) (CFU/mL)
0 3,952 5,02 6,0 4,06 10,0 2,0 4,07 10,0 2,0
1 3,85% 4,62 10,0 4,06 9,3% 2,7 3,95° 9,72 39
2 3,77%  43° 15,0 4,03 9,0 3,8 3,02 9,3%® 49
3 3,72°  4.¢ 24,0 4,02®  9,0° 4,9 3,89¢  g,0% 6,4
4 3,62° 37° 31,0 4,00° 87" 57 3,869 8,3 7,7

Ghi cha: S6 liéu la trung pinh cua 3 lan 1ap lai, cac ky tir theo sau cac gia tri trong cling mét cgt khac nhau
thi khac biét ¢ y nghia vé mat thong ké ¢ mic 5% (P<0,05).

Sau 4 tuan bao quan, pH va ham lugng chét kho hoa tan c6 thay doi la hop Iy vi anh huong do
mdi truong thuong co sw chénh Iech ve nhiét do gitra ngay va dém, do am va anh sang khéng on
dinh. Ham lugng °Brix va pH trong nuéc 6i 1én men & mau ddi ching co sy thay doi pH tir 3,95
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xuéng 3,62 va °Brix giam tir 5 xu0ng 3,7. Mau abi Chu‘ng khong duoc thanh trang nhiét dé ding
hoan toan qua trinh I8n men, do d6 nAm men van tiép tuc chuyén hod lugng duong tao ra ethanol.

Nhiét do cao gitip kéo dai thoi gian bao quan bang cach tiéu diét nam men, nam mac, vi khuan va
cac vi sinh vat khac anh huong dén chét luong san pham. B4i voi mau thanh tring va mau bé sung
Na,COs c6 thay doi nhung chénh léch khong dang ké. Cu thé, °Brix cua mau thanh tring giam tir
10,0 xudng 8,3 va pH tir 4,07 xubng 3,87; con mau b sung Na,COs pH giam tir 4,06 xudng 4,0 va
°Brix tir 10,0 xuéng 8,7.

Ngoai céc chi tiéu pH va ham luong chét khd hoa tan thi chi tiéu vi sinh vat hiéu khi can dugc
theo ddi dé tranh tinh trang hu hong, bién d6i mau sac, trang thai va mai vi san pham (Bang 4). Sau
4 tuan bao quan cua mau doi ching khong dung nhiét xu ly dé tiéu diét vi sinh vat, do vay mat sb vi
sinh vat hiéu khi c6 su thay dbi tir 6,0 tang 1én 31,0. Nguoc lai, mat s6 vi sinh vat hiéu khi qua 4 tuan
bao quan & ca hai mau thanh trng va b sung Na,COs ¢6 sy thay d6i nhung khong nhiéu, van trong
quy dinh gidi han ciia san pham. Diéu nay cho thay viéc bb sung Na;COs ngoai hiéu qua tao ra trang
thai cam quan dic trung con co tac dung bao quan san pham. Na,COs tao méi truong ky khi dé uc
ché sy phét trién caa vi sinh vat hiéu khi va nam men sau khi két thic qua trinh 1én men dam bao
theo Tiéu chuan quéc gia vé an toan vé sinh thyc pham.

3.5. Ddnh gid chdt lwong sdn phdm sau bdo qudn

San pham nudéc 6i 18n men sau khi 1am trong bang 0,04% enzyme pectinase trong 6 ngay, bo
sung 0,04% Na,COj3 Phan tich céc chi tiéu hoa ly, vi sinh vat va danh gia cam quan san pham sau
thoi gian ton tri.

Bang 5. Thanh phan hod Iy cia nuéc 6i 18n men sau bdo quan

Chi tiéu Pon vi Ham lwong
pH — 3,98 + 0,05
Ham luong chat kho hoa tan °Brix 9,00 + 0,03
Ham luong ethanol %viv 5,00 £ 0,00
Do truyén quang (T4s0 nm) % 87,35+ 0,15
Kha ning khang oxy hoa % 46,10 £+ 0,09

Ghi cha: Két qud ldy duwoc tir trung binh 3 lan lgp lgi + SD

Tir két qua & Bang 5 cho thay nudc 6i 1én men c6 d6 con 5,00% (v/v), d6 truyén quang (87,35
+ 0,09%) phu hop san pham nuéc 1én men. Kha nang khang oxy hoé (46,10 + 0,09%) giam xudng
trong qua trinh bao quan & nhiét d6 phong. Ham luong chit khd hoa tan (9 °Brix) va pH (3,98)
nhung van giit dwoc huong vi hai hoa ciia san pham. Pac biét, san pham c6 kha ning khang oxy
hoa do vai 46,10% kha ning bat gbc ty do. Gia tri nay thé hién hoat tinh sinh hoc, kha niang bao
vé sirc khoe ciing nhu néng cao chat luong ciia san pham sau quy trinh ché bién. Nhiéu nghién ctu
cho théy, viéc tiéu thu db udng 1én men hay ruou vang & muc vira phai (1 - 2 ly méi ngay) gan day
¢6 lién quan dén nhiéu loi ich siuc khoe, chang han nhu glam nguy co xo vira dong mach, tiéu
duong, ting huyét ap, ting lipid mau va ung thu, nhd vao cac chit chdng oxy héa cé trong san
phim [33].

Bang 6. Két qua danh gid cam quan Ciia nwéc 6i 1én men sau bao quan

Piém cia tirng thanh vién

biém trung

Chi tiéu chit lwong Téng sb diém

A B C D E F G binh
Do trong va mau sic 5 5 5 5 4 5 5 34 4,86
Mui 4 4 5 4 5 5 4 31 4,43
Vi 4 5 4 4 5 4 4 30 4,29
Tong (Piém chung) 13,58

San pham dugc tién hanh danh gia chat lugng bang phuong phap cam quan cho diém theo tiéu
chuan Viét Nam TCVN 3215-79 [9]. San pham nudc oi 18n men sau 4 tuan bao quan ¢ nhiét do
thuong dat chat lwong vé mui vi, 6 trong, mau sic va dugc danh gia cam quan tét (Bang 6). Ngoai
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ra, cac chi sé ham luong E. coli, Coliform, nim men, nim méc va vi sinh vat hiéu khi dat tiéu
chuin caa Bo y Té QCVN 6-3:2010/BYT [10] (Bing 7).

Bang 7. Két qua chi tiéu vi sinh ciia nwéc 6i 18n men sau 4 tuan bdo qudn
QCVN

Chi tiéu Pon vi Phuong phap thir 6.3-2010/BYT Két qua (*)
Escherichia coli CFU/mL  NMKL 125:2005 Khong dugc co <10

Tong s6 Coliform CFU/mL  TCVN 6848:2007 Khong dugc co <10

Tong 30 nim men, nimméc CFU/mL  TCVB 8275-1:2010 10? <10

Tong s6 vi sinh vat hiéu khi  CFU/mL TCVN 4884-1:2015 103 6,0 x 10°

Ghi chd (*) Két qua kiém nghiém tir Trung tam Ky thugt Tiéu chudn Po heong Chat lwong Can Tho
4. Két lugn

Nghién ciru cho thay hiéu qua Iam trong ciia enzyme pectinase cao hon so véi bentonite, nudc

01 1én men dugc lam trong vei 0,04% enzyme pectinase trong 6 ngay cho san pham trong, khéng

van dyc, mau déc trung cla san phdm, cam quan tt nhit. Viéc bd sung 0,04% Na,COs cho san

pham nuéc 6i 18n men véi diém danh gia cam quan cao nhat (4,3 diém) tao ra san pham c6 mui, vi

hai hod, phi hop véi tiéu chuan san pham nudc giai khét 1én men. San pham nudoc 6i 1én men c6

bo sung Na;COs bao quan ¢ diéu kién thuong duoc danh gia tét, dat chi tiéu vi sinh vat cua do
udng cé con thap.
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