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Tom tit:

Nghién ciru nham danh gia kha niing 1én men lactic ciia dich chuéi chin cap d6 7, 1a
loai chudi it dwoc wa chudng khi tiéu thu twoi do sw kém hip din vé mit cam quan,
v6 c6 nhiéu dém den, thit qua bit ddu mém. Nghién ciru sir dung cac chiing vi khuin
lactic Lactiplantibacillus plantarum, Lacticaseibacillus casei va hon hop ciia ching
theo ty 1¢ 1:1 1am giong khéi dong. Dich chudi sau xir Iy enzyme va chdng thim bang
dich chiét tra xanh dwoc 1én men & 37°C trong 18 gio. Két qua phan tich céc chi tiéu
héa Iy trwée va sau 1én men cho thay, ca hai chiing vi khuan va hdn hop ciia chiing
déu c6 kha ning sinh truwéng va 1én men trong mdi truwomg dich chudi chin két hop
dich chiét tra xanh. Trong dé, chiing L. plantarum thé hién kha ning 1én men vuot
troi hon so v6i L. casei va hdn hop (1:1) ciia chiing, véi gia tri do do duc ODgoo cao
hon, twong vng véi gia tri pH va ndng dd chat kho hoa tan (°Brix) giam thap hon.
Sau khi 1én men, d) nhét ciia cic miu déu giam va mau thay doi theo hudng tich
cue. Mire d9 chap nhéin ciia ngudi dung thir véi cic miu déu dat trong khoang 6-7/9
diém (kha thich). Nghién ciru khing dinh chudi chin cip d9 7 1a nguyén li¢u tiém
niing cho phat trién dé uéng 1én men lactic, gop phin ning cao gia tri néng san va
giam ton that sau thu hoach.

Tir khéa: chi tiéu hoa 1y, chudi chin cap d 7, dich chiét tra xanh, Lacticaseibacillus
casei, Lactiplantibacillus plantarum.
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Abstract:

This study aimed to evaluate the lactic acid fermentation potential of stage 7 ripeness
banana juice, a maturity level generally less preferred for fresh consumption due to
its heavily spotted peel and softening flesh. Three starter cultures, including
Lactiplantibacillus plantarum, Lacticaseibacillus casei, and a 1:1 mixture of both
strains, were used in this study. Banana juice was subjected to enzymatic treatment
and browning inhibition with green tea extract and was subsequently fermented at
37°C for 18 hours. Results of physicochemical analysis before and after fermentation
showed that all three cultures were able to grow and ferment effectively in the
banana juice-green tea extract medium. Among them, L. plantarum performed best,
followed by the mixed culture, then L. casei, as indicated by higher ODsoo values and
greater reductions in pH and °Brix values. After fermentation, viscosity decreased
and colour improved across all samples. Consumer acceptability scores ranged from
6 to 7 out of 9, indicating slight to moderate acceptance. These results suggest that
stage 7 bananas are a promising material for lactic acid-fermented beverage
development, contributing to increasing the value of agricultural products and
minimising post-harvest losses.

Keywords: green tea extract, Lacticaseibacillus casei, Lactiplantibacillus plantarum,
physicochemical properties, stage 7 ripeness banana.

Classification numbers: 2.4, 2.10, 4.6

1. Pat van de

Trong nhitng ndm gan day, xu huong st dung d6 uéng Ién men ngay cang tang khi
con nguoi quan tam nhi€u hon to1 strc khde. D6 uong 1én men la thirc uong st dung cac
lgi khuan duong rudt 1én men cac co chat c6 ngudn goc tu nhién, do vay ching dugc xem

2



DOI: 10.31276/vjst.2026.3905 Khoa hoc ky thudt va cong nghé | Ky thudt hoa hoc;
Ky thudt thwe phdam va dé uong;
Khoa hoc nong nghiép | Cong nghé sinh hoc trong nong nghiép, thuy san

1a dd udng c6 lgi cho sirc khoe, dic biét 1a hé tiéu hoa [1, 2]. Nho kha ning chuyén hoa
hiéu qua duong don thanh axit hitu co, ting tinh 6n dinh vi sinh va kéo dai thoi gian bao
quan, cac chung vi khuén lactic 1 cac chung loi khuan duoc st dung rong ri trong san
xudt sita chua va cic san pham tir sita khac [1, 2]. Tuy nhién, cac san pham tir sita c6 chira
lactose va cholesterol c6 anh hudng tdi stic khde ngudi st dung, dac biét 1a nhirng nguoi
khong c6 kha ning dung nap cac thanh phan nay. Do vy, trai ciy va rau ci 13 nhing
nguyén liéu dang duoc cha y va nghién ciru nhiéu hon [3]. Céc loai nguyén li¢u thuc vt
khong chira cholesterol, chira nhiéu vitamin C, khoang chét va cac hop chat ¢ hoat tinh
sinh hoc cao nhu polyphenols, flavonoids, c6 tic dung chong oxy hoa, chéng viém, c6 loi
cho sitc khoe nguoi sir dung [4, 5]. Nhiéu nghién ctru da thanh cong 1én men nudc ép
carrot v&i ci dén, nude ¢p ca chua, nudc ép cam, tdo, dao, chanh day, thanh long ruot
tre‘mg su dung vi khuan lactic tao ra thirc uéng 1én men giau cac chét c¢6 hoat tinh sinh hoc,
c¢6 kha ning chdng oxy hoa, hdp dan va duoc ngudi dung thir don nhan [4-8].

Chubi chin 13 mot ngudén nguyén liéu tiém nang, pho bién va chi phi thap dé san
xuét d6 uéng 1én men. P chin cta chudi duoc phan loai theo 7 cép do theo thang do Von
Loesecke dua vao su thay ddi vé mau sic ctia v qua khi chin va ciu trac mé [9]. Chudi
chin cip do 7 hay con dugc goi 13 chudi chin qua do, dic trung bdi vo vang sam kém
nhiéu ddm nau va ciu trac thit qua mém, thuong it dugc wa chudng tiéu thu tuoi trong hé
thong phan phdi thuong mai do gia trj cdm quan giam va thoi gian bao quan ngin [10,
11]. Do vay, khoang 20% tong san lugng chubi bi lang phi & giai doan nay [12]. Tuy
nhién, & giai doan chin nay, tinh bot du trir trong thit qua chudi bi thuy phan manh dudi
tac dong cua hé enzyme nodi sinh, dan dén sy tich ltiy nhanh cac loai dudong hoa tan nhu
glucose, fructose va sucrose. Nhor d6, tong ham luong dudng trong chudi chin co thé ting
gip nhiéu lan so véi giai doan con xanh [13, 14]. V&i ham luong dudng cao cing mui
chudi chin thom dic trung, chudi chin cép do 7 c6 thé dugc st dung nhu mot nguén co
chat bén viing trong san xuat d6 uéng 1én men, gitp giam thiéu lang phi thuc pham va
ting gia tri st dung ctia nguyén liéu. Trong qua trinh chin ctia chudi, ham lugng enzyme
hoa niu polyphenol oxidase (PPO) ciing ting dan [14], do vdy chudi chin rit dé bi tham,
anh hudng 16n téi cam quan ciia nguyén liéu va san pham. Dich chiét tra xanh da dugc
ching minh 14 nguén chong tham ty nhién, chi phi thap va hiéu qua ddi voi nhiéu loai hoa
qua nhu tdo, chudi nho cac catechin va polyphenol c6 kha ning @c ché PPO, canh tranh
v6i co chét phenolic va 1am cham qua trinh oxy hoa tao quinone. Nho d6, sy hinh thanh
sdc tb nau bi han ché, gitp duy tri mau sdc tu nhién cua dich qua [15, 16]. Nghién cuu
cling chi ra rang, dich chiét tra xanh cé anh hudng tich cuc téi sy phat trién cua vi khuan
lactic [7]. Tuy nhién, hién nay cc nghién ctru sit dung chudi chin cip d6 7 két hop véi
dich chiét tra xanh lam co chét cho 1én men céc vi khuén lactic van con han ché. Do vay,
nghién ctru nay dugc thyc hién véi muc tiéu 1én men chudi chin cép do 7 két hop dich
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chiét tra xanh véi cac chung vi khuan lactic tiém nang L. plantarum, L. casei va hdn hop
hai chung theo ty 1€ 1:1. Qua trinh 1€én men dugc theo doi thong qua cac chi tiéu pH, ham
lwong axit tong s6, ndng do chat kho hoa tan (°Brix), dd duc cua dich sau 1én men (ODsoo),
d6 nhét, mau sac va danh gia cam quan san pham. Két qua nghién ctru thu dugc gitp nang
cao gia tri cho qua chudi, cling nhu da dang hoa cac san pham 1én men c6 1oi cho sirc khoe
trén thi truong.

2. Nguyén liéu va phwong phap nghién ciru
2.1. Nguyén li¢u

Chubi tiéu (Musa acuminata AAA var. Cavendish) chin cap do 7 duoc thu mua tai
cho dau mdi Minh Khai, Ha N6i. Chubi duogc lua chon ¢o qua khong bi dap nat, khong
nhiém ndm méc, vo xuat hién nhiéu dém nau va thit qua hoi mém. Sau khi thu mua, chudi
duoc van chuyén vé phong thi nghiém trong ngay duoc rira sach va bao quan dong lanh
trong tu lanh am sau KFDE 080 (Italia) ¢ nhi¢t d§ -20°C. Tra xanh Tan Cuong TC 02
(Camellia sinensis) dugc mua tai si€u thi Thanh D6, Ha N§i1. Tra dat tiéu chuan chat luong
FDA - ISO - OCOP - VIETGAP.

Céc chung vi khuan lactic str dung trong nghién ctru bao gém L. plantarum CNTP
6565 va L. casei JCM 1134 dugc cung cap boi Trung tdm Vi sinh vat Cong nghiép, Vién
Cong Nghiép Thuc Pham, Ha Noi, Viét Nam. Chung vi khuan duogc hoat hoa trong moi
truong MRS léng & 37°C trong 24 gi¢ trudce khi sir dung.

2.2. Phwong phap nghién ciru

Chuan bi dich 1én men: Tra xanh duoc 4 v6i nude sbi theo ty 1& 1:50 trong 10 phut
va gan bdé nudc. Quy trinh dugce thuc hién Iap lai thém 2 lan, dich chiét tra 1an 3 duoc gitr
lai sau khi bo bi tra va can. Chudi chin cép do 7 & ta dong duogc léy ra, boc vo, cét lat day
khoang 1 cm va phdi tron véi dich tra xanh theo ty 18 2:1 (w/v). Sau d6 bd sung enzyme
cellulase (Zhejiang Ruixin Pharmaceutical Co., Ltd, Trung Quéc v6i hoat 46 enzyme dat
100.000 U/g) va enzyme pectinase (Angel Co., Trung Qudc véi hoat do clia enzyme dat
60.000 U/g) voi lidu luong 1an lugt 0,34% va 0,35% [17]. Qua trinh thiy phan enzyme
duoc tién hanh & 50°C trong 30 phut. Hon hop sau xtr Iy duoc loc qua vai loc dé thu dich,
sau d6 thanh tring & 90°C trong 15 phut. Sau thanh tring, tién hanh 1am lanh nhanh dén
nhi¢t do phong.

Lén men: Dich 1én men dugc bd sung giéng vi khuan lactic véi 2 chung lan luot
1a L. casei, L. plantarum va hdn hop hai chung nay theo ty 16 1:1. Cac ching nay duogc bd
sung vao cac binh méi trudong dich chubi di vo tring & trén véi ty 16 1% (v/v), tuong
duong 1 mL dich gidong cho mdi 100 mL dich. Pay kin bang nip thiéc nham han ché tap
nhiém tir moi trudng bén ngoai. Qua trinh 16n men duoc tién hanh & 37°C trong 18 gid.
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Sau khi két thuc qué trinh 1én men, mau dugc lam lanh nhanh va bao quan ¢ 4°C cho cac
phan tich tiép theo dé danh gia sy sinh truéng va cac chi s hoa 1y ciing nhu cam quan
cua dich sau 1én men cua ting chung.

2.3. Cac phwong phdp phdn tich

Dénh gia su sinh trudng cia vi sinh vat duogc thuc hi¢n thong qua phuong phap do
mat do quang cua dich 1én men & budc séng 600 nm bang may do quang phd Genesys
10S UV-Vis Spectrometer (Thermo Scientific, My) [18].

Phuong phap do pH: Gia tri pH cia mau duoc thyc hién bang may do pH Mettler
Toledo S220-K (SevenCompact S220, Thuy S7).

Phuong phap xac dinh °Brix: Nong d6 chat kho hoa tan cta dich 1én men duge xéac
dinh bang phuong phap khuc xa ké cam tay (Bellingham & Stanley, Anh). Két qua dugc
hién thi truc tiép trén thang do cua thiét bi sau khi hiéu chuan bang nudc cit.

Phuong phap xac dinh ham lugng axit tong sb va ty 18 Brix/axit:

Ham luong axit tong sé duoc xac dinh theo phuong phap chuan do voi dung dich
NaOH 0,1M cuing vai giot phenolphtalein cho t6i khi xuat hién mau hong bén theo TCVN
5483:2007 [19]. B¢ axit chuan d6 duoc tinh theo gram axit trong 100 mL san pham bang
cach nhan vai hé s6 quy doi theo axit malic 1 0,067.

Ty 1¢ Brix/axit dugc xac dinh theo cong thic (1):

Nong do chit khoé hoa tan, °Brix
Nong do6 axit tong, g/100ml

Ty 1€ Brix/axit = )

Phuong phap xac dinh d6 nhét: D6 nhét cia dich sau khi 1én men dugc xac dinh ¢
25°C béng cach st dung nhot ké mao dan Ostwald. Dich 1én men dugc hut vao nhét ké,
st dung qua bop cao su dé kéo mau 1én bau phia trén, nho trong luc, mau s& chay nguoc
lai bAu phia dudi. Thoi gian chay cua mau tir vach trén t&i vach dudi duogc theo doi b%lng
ddng ho bam gid va tinh bang gidy. Do nhét dong hoc cia dich 1én men dugce tinh bang
cach nhan thoi gian chay cta dich voi hang s6 ctia nhét ké, va dugc biéu thi bang don vi
mm?/s hodc centistokes (cSt) [20].

Phuong phap do mau: Mau cta san pham duoc danh gia thong qua hé mau CIE
Lab sir dung may do méu cam tay NR-12A (Nippon Denshoku, Nhat Ban). Gia tri do sang
L* c6 tir 0 dén 100, con hai phan khong gian con lai 1a gia tri a* (tir xanh luc dén do) va
b* (tir xanh duong dén vang). Dua trén két qua do mau, chi s6 hoa nau (Brown Index -
BI) dugc tinh toan theo cong thuc (2):

x—0,31 a+1,75 ‘L
Bl = X 100, x =
0,172 5,645 -L+a—3,012 ‘b

2)
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Su khéc biét vé mau sic so voi mau ddi ching AE duoc tinh theo cong thire (3):

AE = /(AL¥)? + (Aa*)? + (Ab)? (3)

Panh gia cam quan thanh pham dugc thuc hién bang phuong phap danh gia cam
quan mé ta v6i nhém ngudi thir (n=15) gdm cac tinh nguyén vién 1a sinh vién Truong Dai
hoc Cong nghiép Ha Noi, do tudi tir 18 dén 22, ty 16 nam va nit twong dwong, khong c6
tién sir di mg voi thanh phan san pham va khong st dung chat kich thich. Nguoi thir dugc
cung cép mau d3 dugc ma hoa mét cach ngﬁu nhién, viét mo ta chi tiét cam nhén theo cac
tiéu chi mau, mui, vi va trang thai ctia dich Ién men. Muc do chép nhan ctia nguodi st dung
duoc danh gia bang hinh thirc cho diém theo murc dd yéu thich (chap nhan), sir dung thang
diém Hedonic 9 diém: 1 - cuc ky khong thich; 2 - rt khong thich; 3 - khong thich vira; 4
- hoi khong thich; 5 - trung lap vé murc d6 yéu thich; 6 - hot thich; 7 - thich vira; 8§ - rat
thich; 9 - cuc ky thich [21].

Phuong phap xir 1y s6 liéu: Mdi thi nghiém trong nghién ctiru déu duoc lap lai 3
lan. S6 liéu duge xtr Iy bang phan mém Microsoft Excel 2021. Phan tich phuong sai mot
yéu to (ANOVA) duoc xir Iy bang phan mém Prism 9 tai mirc y nghia a=0,05.

3. Két qua va ban luan

3.1. Sw sinh truwéng ciia L. plantarum, L. casei va hén hop ciia chiing trong moi
trwong dich chuéi chin cdp dp 7 két hop véi dich chiét tra xanh

Mat d6 quang ban dau cta dich duoc do & bude song 600 nm (ODeoo) sau khi bd
sung 1% lan luot cac chung vi khuan lactic L. plantarum, L. casei va hdn hop ciia ching
theo ty 18 1:1 d& dugc hoat héa vao mdi truong dich chudi chin qua do két hop dich chiét
tra xanh d3 duoc thanh trung. Két qua cho thay ¢ thoi diém ban dau mat do quang cua cic
mau déu dat xap xi 0,02. Tuy nhién, sau 18 gid nudi cdy & 37°C, gi tri do ODsoo thay doi
dang ké khi 1én men véi cac ching vi khuan lactic khac nhau (hinh 1). Cu thé, gia tri do
ODg¢oo ctia dich sau 1én men dich chudi chin qua d két hop véi dich tra xanh va cac chung
vi khuén lactic trong cic mau déu ting sau 18 gid 1én men ¢ 37°C. Su ting mat d6 quang
ODsoo sau khi Ién men véi cac chung L. plantarum va L. casei da dugc chung minh 1a ty
1& thuan vé6i su ting mat do té bao vi khuan [18, 22-23]. Piéu nay chtng t6 cic ching vi
khuan c6 thé sinh trudéng dugc trong méi trudong dich chudi chin két hop véi dich chiét
tra xanh. Sy ting nay phu hop véi két qua ting mat do cua cac vi khuan L. plantarum va
L. casei sau khi 1én men nuéc ép carrot voi cit dén [4], va nude tao [24] & 35-37°C do
ngudn carbon dé sir dung. Ngoai ra, W.D.L. Lima va cs (2022) [7] da ching minh rang
viéc bd sung dich chiét tra xanh vao méi trudng nudce ép chanh ddy giup kich thich su
phat trién cua vi khuan L. gasseri do 1am ting ham luong cac hop chét c6 hoat tinh sinh
hoc nhu phenolic acids, flavonoids, tannins, alkaloids trong méi trudong 1€n men. Nhitng
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chat ndy dong vai tro nhu chat chdng oxy héa va chong gbc tu do, gitip han ché sy mat
can bang oxy héa - khtr trong méi trudng 1én men, do d6 cung cdp mot moi truong tot hon
cho sinh trudng va phat trién cua cc ching lactic [25].

Bl Trrdce lénmen Sau Ién men
0,3 b
-
_ 02
S
a d
= —
'
0,1
¢
a a g a
: - -
L. plantarum L. casei Hoén hop hai ching

Hinh 1. Sy thay d6i mat d9 quang ODsoo truée va sau khi 1én men. Gia tri c6 chir cai
khéc nhau trén cac cot thé hién su khac nhau co nghia p<0,05.

Bén canh do, tir két qua hinh 1 nhén thay, vi khuan L. plantarum va hé hdn hop hai
chung c6 kha ning sinh truéng tot hon 13 rét so v6i L. casei don ching, voi gia tri ODgoo
sau 1én men tang lan lugt x4p xi 16 1an, 10 1an va 1,6 1an. Két qua nay phu hop voi két
qua da cong bd trong cac nghién ciu cua Z.E. Mousavi va cs (2013) [26], R.
Mirmohammadi va cs (2021) [27]. Z.E. Mousavi (2013) [26] da chirng minh L. plantarum
c6 tdc @6 sinh trudong nhanh hon so vé6i L. acidophilus trong méi truong dich chiét nudce
Iyu. Trong khi d6, R. Mirmohammadi va cs (2021) [27] ciing d& chting minh téc do sinh
truong cua L. plantarum t6t hon L. casei trong mdi trudng dich chiét nude nho do két hop
nudc gao.

3.2. Sw thay doi nong dp chit khé hoa tan, ham lwong axit tong sé va pH ciia
dich lén men

Két qua danh gia sy thay d6i ndong do chat kho hoa tan (°Brix), ham luong axit
téng s, pH va ty 1& Brix/axit cta dich chudi chin két hop voi dich chiét tra xanh sau khi
1én men & 37°C trong 18 gid dugc biéu dién trong hinh 2A-2D.
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Hinh 2. Sy thay d6i ndng dd chat kho hoa tan (A), axit tong so (B), pH (C) va ty 18
Brix/axit (D) ciia dich sau khi 1én men. Gia tri c6 chit cai khac nhau trén cac cot thé
hién su khac nhau c¢6 nghia p<0,05.

Két qua hinh 2A cho thiy, ndong d6 chat kho hoa tan ctia cac mau sau khi 1én men
déu giam so véi trude khi 16n men. Nong do chat kho giam dang ké so véi cac mau 1én
men v6i L. plantarum va hon hop hai chiing, giam nhe véi cac mau 1én men véi L. casei.
Su giam noéng do chat kho hoa tan c6 thé lién quan téi sy phan giai lugng dudng co san
trong dich chubi (glucose, fructose) nham giai phong ning luong ATP dé duy tri sy séng
ctia cac chiing vi khuan lactic thong qua con dudng dudng phan hay con goi 1a Embden-
Meyerhof-Parnas (EMP). Diéu nay ciing pht hop vé6i két qua ting mat do quang ODsoo &
cac mau.

Céc nghién ciru ciing chi ra rang, trong méi truong axit, L. plantarum va L. casei
c6 kha ning 1én men lactic déng hinh va san xuét axit lactic thong qua con dudng EMP,
chuyén d6i cac glucose trong nguyén liéu qua thanh axit lactic [27, 28]. Su san sinh axit
lactic trong qua trinh 1én men dan dén ham lugng axit tong s6 ting manh sau khi 1én men
(hinh 2B). Dic biét khi 1én men véi L. plantarum va hdn hop hai chiing, ham lugng axit
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téng $6 tang 2-2,7 1an tir 0,29% trude 1én men 1én 1an luot 0,78% va 0,60% sau 1én men,
trong khi chi ting nhe 1én 0,33% khi 1én men véi L. casei. Pay ciing 12 nguyén nhan dan
dén su giam gid tri pH cua moéi truong (hinh 2C). Trong d6, pH mdi truong giam rd rét tir
4,8 (trwdc 1én men) xudng ~3,7 & ca hai mau sau khi 1én men véi L. plantarum va hdn
hop hai ching (p<0,05), va giam nhe tir 4,8 xudng 4,6 khi dich duoc 1én men véi L. casei.
R. Mirmohammadi va cs (2021) [27] ciing di chi ra rang, L. plantarum va hdn hop hai
chung gilta L. plantarum va L. casei c6 kha nang tao ra nhiéu axit lactic hon so véi L.
casei don 1¢. Mot nghién ctru khac ciing ching minh rang, L. plantarum c6 kha nang sinh
truong va 1én men lactic d6ng hinh trong diéu kién khac nghiét, bao gdm moéi trudng c6
nong do ethanol cao, d6 pH thap va moi trudng chua sulfite [29].

Sy thay d6i ndng do chét kho hoa tan va ham luong axit tong sé trong dich dan dén
ty 1€ Brix/axit gidm sau qud trinh Ién men. Trong do, ty 1¢ Brix/axit trudc 1€n men dat
53,43; sau qua trinh 1én men, ty 1é nay nam trong khoang 16-45. Ty 1é Brix/axit 14 chi s6
quan trong trong danh gia sy can bang chua ngot trong nudc qua [30]. Su giam ty 1¢
Brix/axit cho thdy vi chuyén tir rat ngot (trudc 1én men) sang vi chua ngot (sau 1én men).
Ty 1¢ Brix/axit giam thap nhat sau 1én men dat 16,46, cho thdy mau lén men véi L.
plantarum c6 vi chua rd nhat. Trong khi d6, @ mau 1én men v&i L. casei, ty 1& nay giam
khong dang ké (p>0,05), cho thdy sau 1én men, vi ngot van chiém wu thé.

3.3. Sw thay déi d¢ nhdt va mau sdic ciia dich Ién men

Két qua danh gia su thay d61 d0 nhdt va mau sdc cua dich trude va sau 1én men véi
cac ching vi khuan L. plantarum, L. casei va hdn hgp cua chiing duogc biéu dién trong
bang 3.

Két qua bang 3 cho théy, trudc khi 1én men, dich 1én men c6 dd nhdt kha cao, dat
1,55 mm?/s, cao hon dang ké so v&i do nhét ciia nude (0,89 mm?/s ¢ 25°C) [31]. DO nhét
cao c6 thé lién quan dén sy hién dién ciia pectin va cac polymer hoa tan trong chudi chin
[32]. Sau qua trinh 1én men, do nhét & tat ca cac mau déu ghi nhan sy giam dang ke, tir
1,55 mm?/s trude 1én men giam Xuéng 1,25-1,39 mm?/s sau Ién men. Sy giam do nhot co
thé lién quan ti sy bién doi pectin trong qua trinh 1én men. K. Chen va cs (2026) [33] da
chig minh qua trinh 1én men 1am ting dang ké hoat tinh ciia pectin methylesterase, thic
day qua trinh phan giai va chuyén hoa pectin, lam giam d¢ nhét cia pectin, dan téi giam
dd nhdét cua dich qua sung.
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Bang 3. Két qua do dd nhét va mau sic ciia dich trwée va sau khi 1én men.

Sau lén men

Chi tiéu do Trwéc 1én men -
L. plantarum L. casei Hon hop hai chiing
Do nhot (mm?/s) 1,55+0,01* 1,394+0,01° 1,25+0,02°¢ 1,35+0,02°
Mau cua dich 1én men
L* 50,44+2,50° 71,40+1,77° 57,50+2,35° 62,85+1,10¢
a* 0,04+0,02° -0,57+0,01° 0,13£0,05¢ -0,53+0,05°
b* 6,82+0,22° 8,86+0,43° 8,76+0,33° 9,58+0,42°
BI 14,13+1,22° 12,18+0,34° 16,16+1,34° 15,35+1,02°
AE - 21,07+2,96* 7,32+3,47° 12,73+2,83°

Gid tri c6 chik cdi khdc nhau trong ciing mot hang thé hién sy khdc nhau c6 nghia p<0,05.

Bén canh su thay d6i vé d6 nhdt, mau sic cia dich ciing thay d6i sau qua trinh 1én
men. Tir két qua bang 3, c6 thé thay so v6i cac mau khac, mau 1én men véi L. plantarum
dugc ghi nhan c6 d6 sang cao nhét, sic do giam, sdc vang tang voi cac gia tri L*, a* va
b* dat 1an luot 1a 71,40; -0,57 va 8,86. Bén canh d9, chi s6 BI ciia mau nay ciing duoc ghi
nhan 13 thap nhat trong ba mau 1én men, thap hon ca mau d6i chirng, nén mau sau 1én men
v6i L. plantarum c6 sy thay d6i mau sic tich cuc. Két qua nay twong dong véi két qua da
cong b cua E. Janiszewska-Turak va cs (2022) [34], khi 1én men 6t chudéng vang véi L.
plantarum cling ghi nhan sy giam sac do, ting sic vang ctia mau sau 1én men. So véi trudc
khi 1én men, cac miu sau 1én men déu ghi nhan sy khac biét mau sic (AE) rd rang, quan
sat dugc bang mét thudng voi AE déu 16n hon 5 [35]. Sy khac biét mau rd nhit quan sat
dugc & mau 1én men véi L. plantarum véi gia tri AE dat 21,07. Su khac biét vé mau sic
sau 1én men c6 thé lién quan téi sy axit héa méi trudng, pH moi trudng giam din téi anh
hudéng vé mau sic. Mot nguyén nhan khac c6 thé do su thay d6i ndng do chit tan ctia moi
truong sau khi 1én men, dan t6i su chénh léch gradient nff)ng dd, cac chat tan c6 khoi luong
phan tir thap tir trong nguyén lidu c6 thé di ra ngoai moi trudng, anh hudng t6i mau sac
ctia san pham [35].

3.4. Két qua cam quan cdc mdu lén men

Két qua danh gid cdm quan cac mau 1én men véi cac chung vi khuan L. plantarum,
L. casei va hon hop cua chiing dugc thé hién & bang 4.
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Bing 4. Két qua mé ti caim quan va diém chdp nhin ciia ngwoi sir dung véi cdc miu
sau lén men.

M tia mau sau 1én men

Cac chi tiéu

L. plantarum L. casei Hbén hop hai chiing
: Mau vang ho phéach
Mau Mau vang ho phach nhe dam gnop Mau vang nhat
M Mui chudi nhe, mui chua, Mui chudi ndng, Mui chudi, mui chua
u
mui 1én men vira chua 1én men nhe, 1én men nhe
Vi Chua vira, ngot hau vi Ngot dam Ngot, chua nhe
Trang thai Hoi duc, sui bot nhe Trong Hoi duc
Mtc d6 chap nhan
> CNAP TN ¢ 500,972 6,31=1,70° 6,441,09°

cua nguoi su dung

Gid trj c6 chit cai khac nhau trong cing mét hang thé hién su khac nhau cé nghia p<0,05.

Két qua cam quan cho thay, cac miu sau khi 1én men c¢6 mau vang dic trung cta
nguyén liéu. Cuong d6 mau vang ciing sang hon khi 1én men v6i L. plantarum va hdn hop
hai chung, so v6i miu 1én men voi L. casei. Két qua nay ciing pht hop voi két qua do mau
& bang 3. Bén canh d6, mau 1én men véi L. plantarum c6 mui 1én men va vi chua rd hon
so v6i mau hén hop 2 ching va mau 1én men véi L. casei. Két qua nay phu hop véi su
tang ODeoo, ting ham luong axit tong so, giam pH va giam ty 1¢ Brix/axit & cic mau nay.
Ty 18 Brix/axit dd dugc chirng minh ¢6 twong quan v&i mire chap nhéan ctia san pham [36].
Diém chép nhan cua tit ca cac miu déu nam trong khoang 6-7 diém, tirc 13 nguoi ding
thir kha thich (p>0,05). Trong d6, mau 1én men voi L. plantarum dugc danh gia 1 van giit
duoc mui chudi nhe, c6 mui chua va mui 1én men vira, vi chua vira va ¢é vi ngot & hiu vi
sau khi uéng, mau vang hd phach nhe, mau sui bot nhe va hoi duc. Diéu nay cho théy, lén
men & 37°C trong 18 gid voi L. plantarum cb thé tao ra vi chua ngot cAn bang voéi ty 18
Brix/axit nam trong khoang 15-16. Day 1a khoang ty 1¢ Brix/axit dam bao vi chua ngot
can bang trong nudc lyu va duge nguoi sir dung danh gia cao [37]. Vi chua ngot can bang
cling dugc mo ta trong nudc dura sau khi 1én men voi1 L. plantarum subsp. plantarum Dad-
13 sau 16 gio 1én men va dugc nguoi sir dung danh gia kha thich [38].

4. Két luan

Két qua theo ddi cac chi tiéu héa 1y trong qua trinh 1én men cho théy, c4 hai chiing

L. plantarum va L. casei déu c6 kha ning sinh truéng trong méi truong dich chudi chin

cap do 7 két hop véi dich chiét tra xanh. Tuy nhién, L. plantarum thé hién kha ning sinh

truong va 1én men vuot trdi hon so véi L. casei. Pidu nay duoc thé hién qua gia tri mat

d6 quang ODgoo cta dich 1én men véi L. plantarum cao hon gan 10 1an, ham luong axit
11
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tong so tich lily trong mdi truong cao hon gan 2,5 lan, pH méi truong va nong do chat
kho hoa tan, ty 1€ Brix/axit gidam manh hon so v6i dich 1én men véi L. casei. Qua trinh 1én
men ciing 1am giam d6 nhét va thay d6i mau sic cua dich theo hudng tich cuc hon. Cac
mau 1én men voi L. plantarum, L. casei va hdn hop hai chung déu duoc nguoi dung thir
danh gia kha thich. Tir cac két qua thu dwoc, nghién ciru khing dinh tiém ning st dung
chubi chin cap d6 7 két hop véi vi khuan lactic trong phat trién do ubng 1én men, giup
nang cao gia tri cua chudi chin cip do 7, loai chubi khong duge ua chudng khi tiéu thy
tro1 do su kém hép din vé mit cam quan, vo co nhiéu ddm den, rudt thit bit ddu mém.
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  T ỷ   l ệ   Brix / axit =     N ồ ng   đ ộ   ch ấ t   kh ô   h ò a   tan ,       o Brix    N ồ ng   đ ộ   axit   t ổ ng ,       g / 100 ml


  BI =   x − 0 , 31  0 , 172 × 100 ,


  x =   a + 1 , 75   ∙ L  5 , 645   ∙ L + a − 3 , 012   ∙ b


    ∆ E =    (   ∆ L ∗ ) 2 +   (   ∆ a ∗ ) 2 +   ( ∆ b ) 2

