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TOM TAT

Thit nhan Idor la nguon nguyén liéu giau carbohydrate va hop chat sinh hoc,
tiém ndng img dung lam prebiotic. Tuy nhién, cau tric mo déc trung c6 thé
can tré su phat trién ciia vi khudn lactic. Nghién ciru nay duoc thuc hién nham
ddnh gid anh huong cua qua trinh chan dén hiéu qud [én men lactic, chat heong
va kha nang song sot cia vi | khudn lactic trong thit com nhén Idor sau Ién men
va sdy thing hoa. Nguyén liéu chan ¢ 50, 60, 70 va 80°C trong thoi gian 5 - 20
phit (budc nhay 5 phiit), ching vi khudn Bifidobacterium _animalis subsp.
lactis BB-12 lam chung khoi dau. Chi tiéu danh gid gom pH, acid lactic, duong
ki sau lén men, do am, do hoat dong cia meoc (av), do gion va mdt so vi
khudn sau sy. Két qud cho thay chan ¢ 60°C trong 10 phiit thich hop cho lén
men thit nhén va én dinh chat lwong voi pH ¢ muee 3,9640,02; acid lactic
0,259+0,014%; duong kth 84%; dp am 4,6740,47%; av, 0,4740,01; dj gion
2.407,66482,56 g; mdt 56 vi khuan lactic 8,53 log CFU/g. Két qud nghién cuu
gitip khdng dinh vai tro ciia tién i Iy chan trong cdi thién méi truong nén,
ndng cao hiéu qud Ién men va tinh 6n dinh ciia sin pham probiotic tir nhén.

Tir khod: Bifidobacterium gnimalis subsp. lactis BB-12, chan, lén
men, nhan Idor, probiotic, say thang hoa

ABSTRACT

Idor longan pulp is rich in carbohydrates and bioactive compounds, with
potential as a prebiotic substrate. However, its dense tissue structure may
hinder the growth and activity of lactic acid bacteria (LAB). This study
investigated the effects of blanching pretreatment on lactic fermentation
efficiency, product quality, and LAB viability in fermented and freeze-dried
Idor longan pulp. Blanching was carried out at 50, 60, 70, and 80°C for 5 to
20 minutes (5-minute intervals), followed by fermentation using
Bifidobacterium animalis subsp. lactis BB-12. Key parameters included pH,
lactic acid, reducing sugars (post-fermentation); moisture content, water
activity (aw), texture crispness, and viable cell count (post-drying). Blanching
at 60°C for 10 minutes yielded optimal outcomes: pH 3.96+0.02, lactic acid
0.25940.014%, reducing sugars 2.84%, moisture 4.6710.47%,
aw 0.47+0.01, crispness 2,407.66182.56 gf, and LAB viability of 8.53 log
CFU/g. The findings confirm that blanching pretreatment improves the
substrate environment, enhances fermentation performance, and stabilizes
the quality of longan-based probiotic products.

Keywords: Bifidobacterium animalis subsp. lactis BB-12, blanching,
fermetation, freeze-dried, Idor longan, probiotic
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1. GIOI THIEU

Trai cdy tuoi 1a ngudn cung cip céc vitamin,
khoang chat, thanh phan chdng oxy héa tich cuc cho
co thé va dic biét duoc nguoi tiéu dung va chudng
(Da Silva et al., 2014). Tai Vié¢t Nam nhan
(Dimocarpus longan) 1a loai cay trong mang lai gia
tri kinh té cao (Tran & Do, 2011). Zhang et al.
(2020) cho rang phan thit qua nhén tuoi chira nhiéu
thanh phan dinh dudng quan trong, bao gdm protein
tho (1,2%), carbohydrate (12,38 - 22,55%), lipid
(0,1%) va chét xo (1,1%). Bén canh do, thit qua
nhan con chira mot s6 vitamin va khoang chét trong
d6 ham luong cao dang ké 1a kali (266 mg/100 g) va
vitamin C (43,12 - 163,7 mg/100 g). Tuy nhién, qua
nhin c6 thoi gian bao quan tuong ddi ngan do dic
diém vo mong va phan thit qua mong nudc, de bi
suy giam chét luong dudi tac dong cua cac yéu tb
vat ly, héa hoc va vi sinh vét. Sy hu héng thuong
X4y ra trong sudt qué trinh sau thu hoach, dic biét
khi diéu kién thu hoach, van chuyén va bao quan
khong duoc tién hanh dung cach (Tripathi, 2021).

O cac nghién ctru trude day, viéc xem xét cach
thirc gitip 6n dinh chat lugng va kéo dai thoi gian
bao quan qua nhin thong qua cac phuong phap tién
XU 1y trude bao quan da dugce thyc hién, trong d6 cac
phuong phap hoéa hoc nhu xdng SO,, ClO,, xur 1y
bang ozone hay L-cysteine hydrochloride dugc bao
c4o vé hidu qua trong viéc cai thién chét luong nhan
trong qua trinh bao quan (Chen et al., 2020). Tuy
nhién & didu kién nhiét do phong chat luong qua
nhan dugc duy tri trong khoang 8 ngay bido quan
(Long et al., 2022; Li et al., 2018; Joradol et al.,
2019). Cac hu héng, suy giam chat luong cu qua
nhén trong qua trinh bao quan chu yeu lién quan dén
viéc kiém soat nhiét d6 bao quan, d6 am, loai bao bi,
bao goi (Lin et al., 2020). Gi6i han vé thoi gian bao
quan ctia qua nhin twoi dit ra yéu ciu cip thiét trong
viéc mé rong hudng ché bién thanh cic san phim
gia tri gia ting nham giam thiéu ton that sau thu
hoach va t6i wu hoa gia tri kinh té cua loai qua nay.
Tuy vay hién nay cic san pham ché bién sau tir qua
nhin 13 twong d6i han ché dung lai & nhing san
pham dang long nhin siy kho, nhin 6m sen, nhan
ngam nudc duong dong lon, tra kombucha oolong
nhan (Nguyen et al., 2021),...

Lén men lactic 13 mot phuong phap phd bién
thuong duoc sir dung trén ngudn nguyén liéu rau cia
qua gitp duy tri, cai thién cac déc tinh dinh dudng
va gop phan da dang hoa san pham (Di Cagno et al.,
2013). Ngoai ra, ngudn vi khuan lactic dugc phan
1ap tir cac loai thyc phdm 1én men truyén thong da
dugc chimg minh vé vai trd probiotic tiém ning cua
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chung (Swain et al., 2014). Bén canh chi
Lactobacillus thi chi Bifidobacterium duoc coi la
mot trong nhitng nhém vi khudn probiotic c6 tiém
nang sir dung rong rii trong nhiéu linh vyuc hay dugc
4p dung vao qua trinh 1én men thyc pham (Prasanna
et al.,, 2014). Qua trinh 1én men thyc phém truyén
thong can dugc tién hanh mot cach can than tur
ngudn nguyén liéu dén cong thirc va ca quy trinh 1én
men (Li & Ginzle, 2020). Mt khac, ching khéi dau
duoc sir dung trong ky thuat 1én men 1a cac vi khuan
lactic gitip 6n dinh va cai thién huong vi san phdm
Ién men dugc wa chudng hon (Ossowski et al.,
2025). Hién nay, cac san pham c6 dic tinh chirc
ning, cac san pham chira hoat tinh sinh hoc hay cac
san phém chira probiotic dac biét dugc quan tdm
(Marrero et al., 2019). Probiotic dugc sir dung dudi
dang thyc pham chirc niang, ngdm tdm vao thyc
pham, bo sung vao qua trinh 1én men hay dung lam
thuc pham bo sung ghi nhan nhiing két qua kha quan
(Aspri et al., 2020). Theo Huang et al. (2019), thanh
phin polysaccharide co trong cuii nhan (thit com
nhin) c6 dic tinh prebiotic tiém ning, qua qua trinh
1én men cang lam cing c¢b thanh phan sinh hoc va
tac dung cua chung.

Chan 1a mét trong nhitng phuong phap tién xir ly
dugc st dung nhiéu trong qua trinh ché bién va bao
quan. Qu4 trinh chan gop phan lam mém mo, cai
thién tinh tham, ting cudng tinh truyén nhiét, truyén
khdi, vo hoat hay hoat hoa enzyme va tac dong dén
mat s6 vi sinh vat c6 trong nguyén liéu (Wang et al.,
2017). Bén canh do, cong doan chén c6 tac dong tich
cuc dén qua trinh 1én men tiép theo, két qua bao cao
truge dy ciia Ayo-Omogie et al. (2021) cho thay
qué trinh xtr Iy chin trude khi 1én men t6 ra hiéu qua
hon dbi v&i chudi Cardaba. Qua trinh tién xir Iy chan
nguyén liéu thyc vat co tac dong dén kha nang vo
hoat enzyme polyphenol oxidase (PPO) hay hoat
hoa pectin methylesterase (PME), PPO ¢6 y nghia
dbi voi hidu qua cai thién mau sic (ngan ngira hoa
nau), trong khi PME gop phan cai thién cau trac
nguyén liéu khi két hop véi ion Ca** hinh thanh
pectate calcium (Zhang et al., 2019; Van Buren,
1979). Két qua ¢ nghién ciru khac ciia Gocan et al.
(2021) da cho thay tién xir 1y chan c6 vai tro quan
trong trong viéc cai thién cAu tric va hiéu qua 1én
men lactic dua leo. Qua trinh 1€n men lactic hanh
tim (Allium ascalonicum) chiu anh huéng dang ké
b6i cong doan tién xtr 1y, trong d6, chan nguyén liéu
095°C trong 20 gidy da duge chimg minh c6 hiéu
qua trong viéc 6n dinh chit lwong cam quan va cau
trac. Bén canh do6, viéc bd sung chung Lactobacillus
plantarum v6i mat sé ban dau 108 CFU/mL gop
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phan 1am ting hoat tinh chdng oxy héa ctia san pham
sau Ién men (Nguyen, 2019).

Toém lai, nghién clru nay dwoc thuc hién nhim
danh gia tac dong cua qua trinh tién xir Iy chan dén
su thay ddi vé dic tinh va chét luong cua thit com
nhin 1én men sy thiang hoa khi sir dung chung vi
khuan khoi dau Bifidobacterium animalis subsp.
lactis BB-12. Thong qua do, két qua nghién ctru gop
phan phat trién mét huéng di méi trong ché bién
nhin, mo rong tiém ning ng dung 1én men lactic
va da dang hoa cac san pham tir qua nhan theo
hudng sang tao va giau gia tri sinh hoc.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

Nhan Idor dung trong nghién ctru & d6 chin thu
hoach dép tmg theo TCVN 9768:2013 vé “Nhan qué
troi” dugc thu mua truc tiép tai cac vuon thudce cac
tinh Bén Tre, Vinh Long va Can Tho. Céng doan
thu hai dugc tién hanh vao budi sang, tranh thu
hoach luc troi qua néng hodc mua va duoc thu hoach
thanh tirng chum 16n. Sau khi thu hai, nhan dugc van
chuyén ngay vé phong thi nghiém trong cac tui nilon
kém véi 14 nhan (muc dich chdng sbc). Tai phong
thi nghiém, nhan dugc cit roi ting qua, loai bd cac
qua dap, nut vo, hu hong; cac quéa co kich thudce
ddng déu thugc nhoém ma kich ¢& 5 (dudong kinh dao
dong tir 24 dén 25 mm) chia vao cac tai ludi (khoang
500 g/tiii) chuén bi cho qua trinh chan.

Chung vi khuén Bifidobacterium animalis subsp.
lactis BB-12 duéi dang hat sdy thing hoa cua Cong
ty Chr. Hansen (Pan Mach), duoc cung cap boi chi
nhanh cong ty Chr. Hansen Malaysia Sdn. Bhd. tai
Viét Nam (Quén 1, Thanh phd H Chi Minh). Mat
s6 10" CFU/g dugc bao quan & nhiét d6 -18°C theo
quy dinh ctia nha san xuat.

Hoa chat: sodium chloride (NaCl, Xilong - Trung
Qudc, > 99,5%); calcium chloride (CaCl,, Xilong -
Trung Qudc, > 97,0% ); potassium chloride (KCI,
Xilong - Trung Qudc, > 99,5%); sodium hydroxide
(NaOH, Xilong - Trung Qubc, > 96% ); moi trudng
Lactobacillus MRS broth (Himedia, An D9); agar
agar (Viét Nam); phenolphthalein (Merck, Dtrc);
hydrochloric acid (HCI, Xilong - Trung Quéc, 36%);
copper (II) sulfate pentahydrate (CuSOs, Merck -

Puc, > 99,0%); potassium sodium tartrate
(KNaC4H406.4H,0, Xilong - Trung Qudc; > 99,0%);
methylene blue (Merck, Puc); 2,6-

dichlorophenolindophenol sodium salt dihydrate
(Himedia, An D9).
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2.2. Noi dung nghién ctru

Nhin duoc chun bi theo mé ta & muyc 2.1, cong
doan chan duoc tién hanh trong bé diéu nhiét (Water
bath Cole-Parmer WB-400, Trung Qudc) véi cac
diéu kién nhiét do va thoi gian khac nhau dé danh
gia anh huong dén qua trinh 1én men va chat luong
san pham cudi. Ty 1 nguyén liéu (nhan nguyén qua)
so voi nuéc chan 1a 1:5 (W/V) bén murc nhiét do
duoc tién hanh d4nh gia bao gdm 50, 60, 70 va 80°C
lan lugt & cac thoi gian thay dbi 1a 5, 10, 15 va 20
phiit; nhin sau chan dugc lam lanh nhanh bang hdn
hop nude da (0 - 4°C) dé két thiic qua trinh tién xu
ly. Nhan sau chén dugc thue hién tach thu nhén thit,
loai bo vo va hat bang dung cu chuyén dung, qua
trinh dam bao giir trong diéu kién lanh bang hon hop
nuée da. Thit com nhan thu nhan duoc chuyén vao
dung cu 1én men (keo thiy tinh) dé chuén bi cho qua
trinh 1én men.

2.3. Chuén bij huyén phu vi khuén

Chang vi khudn Bifidobacterium animalis
subsp. lactis BB-12 sy thing hoa dugc hoat hoa va
trlt dong o nhiét do -18°C (Fritzen-Freire et al.,
2012), duoc xem la dung dich gbc. Dung dich gbc
dugc cdy vao méi trudng MRS broth, u trong diéu
kién ky khi ¢ 3742°C trong 48 gio. Sau do, sinh khoi
vi khun dugc thu nhan bang cach ly tim & 4.000
vong/phit trong 15 phut ¢ 25°C (thiét bi ly tam
DLAB, model DM0412, Trung Qudc), gan bo phin
dich trong. Sinh khdi duge rira lai 03 1an bang nudce
mudi sinh 1y vo trung (0,9% NaCl), sau cung sinh
khdi duoc tai huyén phu bang dung dich nude mudi
sinh sinh 1y v6 trung (Batrinou et al., 2024).

2.4. Lén men thit com nhan

Qua trinh 1én men dugc tién hanh bang cach rét
dung dich 1én men v6 trung gdbm 0,25% NaCl va
0,2% CaCl, (dwa trén két qua nghién ctru thim do)
voi ty 1€ dung dich 1én men va thit com nhan 1a 1:1
(w/v). Huyén phu vi khuan (mat sé 10° CFU/mL)
dugc bo sung véi ty 1& 1,0 mL huyén phu cho 99 mL
dung dich 1én men (trong tng 100 g nguyén liéu thit
com nhin), déo tron déu. Diéu kién 1én men dugc cb
dinh ¢ nhiét d6 30°C trong 20 giod. Sau 20 gio 1én
men (pH dich 1én men < 4,5 va mat 6 vi khuan
lactic dat trén 103 CFU/g — dua trén Kkét qua tham
do), thit com nha@n dugc thu nhan va chuyén sang
giai doan cap dong chuén bi cho sy thing hoa.

2.5. Siy thing hoa thit com nhin 1én men

Nhén sau khi 1én men theo m6 td ¢ muc 2.4 duoc
thu nhén va chuyén vao cac khay say thang hoa. Qua
trinh cap dong dugc dien ra ¢ nhiét d6 moi truong
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cap dong 1a -80°C bang tu dong sdu (PHC, MDF-
U74V-PB, Nhat Ban) cho dén khi nhiét d6 tam dat
-40°C (str dung dau do type K) thi chuyén sang thiét
bi sdy thang hoa (CoolSafe Touch 55-15, Pan Mach,
¢6 cong suat 800 W). Nhiét d6 budng ngung la
-45°C, giai doan sdy chinh ¢ nhiét d6 -1°C trong 42
gi0, giai doan sdy phu dién ra & 40°C trong 6 gio
tiép theo. Thit com nhén 1én men lactic sdy thing
hoa dugc bao quan trong cac bao bi mPET
(metallized Polyethylene terephthalate) va bao quan
& diéu kién mat ctia tii lanh (4 - 6°C) dé sir dung cho
phan tich cac dic tinh chat lugng.

2.6. Phuong phap phan tich

Do am (%) Xac dinh bang phucmg phap say o
105°C dén khdi lugng ciia 03 1an can lién tiép gan
nhéit khong dbi, theo AOAC 934.06;

Gia tri pH: Xac dinh bang thiét bi do pH TOA
DKK (model HM-41X; pH 0+14; Nhat Ban);

Ham lugng duong khir (%): Theo phuong phap
Bertand (Pham & Bui, 1991);

Ham luong acid (%, tinh theo acid lactic): Chuan
d6 bang dung dich NaOH 0,1N véi phenolphthalein
lam chét chi thi dén khi xuét hién mau héng nhat;
theo TCVN 5483:2007;

Céu trac san pham (d6 gion, gp): Xac dinh bing
thiét bi phén tich c4u trac thuc pham model TA.XT
plus (Vuong Qudc Anh), it nhat 10 1an/mAu;

4l

ol Bl N

==

pH thit qua nhin sau l1én men
w

Adel i H Acde
(e : aAbed

37 —

Tép 61, S6 CD: Nong nghiép bén ving vi an ninh heong thue va an toan thue pham: 110-120

Do hoat dong ctia nudce (ay): Xac dinh béng thiét
bi Water activity meter WA-60A (Trung Qudc), do
d6 hoat dong ctia nude ¢ nhiét 36 20°C;

Mat sb vi khuan lactic (log CFU/g): Phuong
phap d6 dia duoc s dung dé xac dinh mat sb vi
khuén lactic trén moi truong MRS-agar va u trong
diéu kién 304+2°C trong 48 gio (Ossowski et al.,
2025).

2.7. Phuwong phap thu nhén va xir Iy s6 liéu

Thi nghiém duoc b tri ngdu nhién véi s 1an lap
lai it nhat 14 03. Cac két qua phan tich dugc tong
hop, xir Iy bang phan mém Excel 2019; trong khi,
cac phan tich thong ké duoc tién hanh bang phan
mém Statgraphics Centurion XV.I. Phan tich
phuong sai (ANOVA) dugc thuc hién 6 mirc y nghia
95%, kém theo kiém dinh LSD dé so sanh su khéc
biét gilra cac nhom.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia qua trinh tién xir Iy chan
dén hiéu qua lén men lactic thit com

nhan Idor

Céc thong s vé pH thit qua, ham luong acid
(tinh theo acid lactic) va ham lugong duong khur cta
c4c mau thit com nhan 1én men lactic & cac ché do
xtr 1y chan khac nhau duoc ghi nhan va téng hop &
Hinh 1, Hinh 2 va Hinh 3.

— Bdefg
(7] aAbBed

oo | =
i c_.? aAbe

P

bC 50-5
(Khong
chan)

50-10 50-15 50-20 60-5

60-10 60-15 60-20  70-5

70-10  70-15 70-20 80-5 80-10 80-15 80-20

Ché do chin

Hinh 1. Anh huéng ciia ché dd chin dén sy thay ddi pH thit qua nhin 1én men lactic

Ghi chi: DC: Déi chitng khéng chan; ché d chan biéu thi dang nhiét do - thoi gian chan; cdc chit cdi giong nhau ¢ cdc
ché dé chan (chit in thuwong) hodc trong cung mét nhiét do chan (chit in hoa)thé hién sw khac biét khong co y nghia vé

mdt thong ké & mikc 95%.

Két qua (Hinh 1) cho thay pH thit nhan sau lén
men giam rd rét & cac miu chan so véi mau dbi

chung (khong chan). Sy suy giam pH co y nghia
thong ké (p < 0,05) va cang 16n khi thoi gian chan
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tang 1én. Gia tri pH thit nhan sau 1én men véi chung
vi khuan Bifidobacterium animalis subsp. lactis
BB-12 dao dong trong khoang 3,90 dén 4,04 trong
khi mau khong thyc hién tién xtr 1y chan (pH > 4,0).
Ngoai ra, qua trinh xir 1y nhiét kéo dai ciing cho thay
pH giam manh hon so vé6i cac ché do xu 1y ngin
hon. Gia tri pH 1a mot trong nhitng chi s6 quan trong
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trong qua trinh 1én men, sy suy giam pH lién quan
dén sy hinh thanh acid hitu co (ma chu yéu 1a acid
lactic) do qua trinh hoat déng ctia nhém vi khuén
lactic (Liu et al., 2016). Mat khéc, gia tri pH thap
hon 4,0 & san pham rau quéa 1én men giup 6n dinh
qué trinh 1én men va duy tri cac diéu kién ky khi
(Steinkraus, 2002).

Chi BChi

Cfgl Bgh
Befg BCdef Cfeh ABdelg 21"] ! R Adef = =7
Ab Abe (T abe P = ] Acde =g T —— [ ]
- Por Pomer - H 1 H
S 02 ¢ f |
= “— g t
3
2 o E
: e
:
2 X H
= |
£ 0l i
0.0 — - - B S |_._.. (HEE] L L (S5 | _j _; () L (B
bC 50-5  50-10 50-15 5020 605  60-10 60-15 60-20 70-5  70-10 70-15 7020 80-5 80-10 80-15 80-20

(Khéng
chan)

Ché d6 chan

Hinh 2. Su thay dbi ham lwgng acid (tinh theo acid lactic)
cuia thit com nhan Ién men 6 cac ché do chan khac nhau

Ghi chii: PC: P3i chimg khéng chan; ché dg chan biéu thi dang nhiét do-thoi gian chan;cde chit cdi giong nhau ¢ cdc
ché dg chan (chit in thirong) hodc trong cing mét nhiét dg chan (chit in hoa)thé hién su khdc biét khéng c6 y nghia vé

mdt thong ké & mikc 95%.

Qua trinh 1én men lactic trén ngudn nguyén li¢u
trai cdy 1a it phd bién hon so véi sita, chi yéu phu
thudc vao sy thich nghi cta ching khéi déu bd sung
vao qué trinh 1én men (Garcia et al., 2020). Bén canh
d6, thanh phan dinh dudng nhu ngudn carbohydrate,
acid amin, khoang chét, cac thanh phan vi luong
khac nhau trong nguyén liéu tic dong manh mé dén
sy phat trién cia vi khudn lactic (Septembre-
Malaterre et al., 2018). Trong nghién ctru nay, thit
com nhan dugc tién hanh xir Iy chan cho higu qua
1én men cao hon so v6i nguyén li€u khong chan.
Cong doan chan c6 tac dong lam mém mo thuc vat
(¢ day 1a thit nhan) do qua trinh hoa tan cac polyme
pectic ¢6 lién quan dén lién két gilia cac te bao
(Greve et al., 1994). Chinh su thay dbi vé cAu trac
thanh té bao thyc vét 1am cho cac thanh phan dinh
dudng dé dang di chuyén ra khoi té bao, vi khuin d&
tiép can hon véi ngudn carbohydrate 1y tuéng cho
qué trinh sinh truéng va phat trién.

Két qua tir Hinh 2 cho thdy ham luong acid lactic
tang twong Gng véi sy giam pH (da ghi nhan ¢ Hinh
1), phu hop véi Liu et al. (2016). Ham luong acid
cua thit com nhin 1én men & cac ché d6 chan khéac
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nhau dao dong trong khoang 0,249 (50°C trong 10
phut) dén 0,287% (80°C trong 20 phiit). Acid lactic
sinh ra trong qua trinh 1én men c6 vai trd quan trong
trong viéc ha nhanh chong pH clia san pham (thap
hon 4,5) giup dam bao tinh an toan cho san phdm
(Moradi et al., 2020).

Thanh phin carbohydrate dong vai trd quan
trong trong qué trinh phat trién cua vi khudn lactic
(Septembre-Malaterre et al., 2018). Theo Surin et al.
(2014), thanh phan carbohydrate trong nhan chu yéu
1a glucose, fructose va sucrose; ddy 1a ngudn carbon
ly tuong cho su phat trién coa vi khuén lactic. Két
qué tir Hinh 3 c6 thé thay qua trinh tién xir 1y chan
¢6 tac dong dén su suy giam thanh phan duong khir
trong thit com nhan theo xu hudng tang thoi gian xtr
Iy ham lugng dudng cang giam va két qua ghi nhan
vé ham luong duong khir cao nhit & mau ddi chimg
khong thue hién tién xtr 1y. Trén thuc té, qua trinh
chan lam tac dong dén thanh té bao thuc vat gay bién
tinh va rbi loan tinh chon loc cua mang té bao
(Rittirut & Siripatana, 2009). Diéu nay cho thay qua
trinh hoat dong trao doi chat ctia vi khuan lactic 1a
tuong d6i manh mé& véi khoang 30 - 50% ham luong
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duong khir dugce str dung. Qua trinh trao dbi chit cia
vi khuén lactic sir dung ngudn carbon 13 glucose,
fructose va sucrose (dudng khir) 1am cho thanh phan
nay giam, ddng thoi lam giam pH va tang ham lugng
acid. Két qua nghién ctru nay phu hop véi cac két
qua vé ham luong dudng khtr, pH va ham luong acid

4 r
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trong bao cao trude day ctia nhom tac gia Liu et al.
(2023). Nhin chung, thit com nhén 1a ngudn nguyén
liéu thich hop cho qua trinh 1én men lactic ngoai ra
qué trinh tién xir Iy chan gép phan rat 16n vao viéc
cai thién hiéu qua 1én men.

bC 50-5  50-10  50-15  50-20  60-5  60-10  60-15
(Khéng

6020 70-5  70-10  70-15

70-20  80-5  80-10 80-15  80-20

chan) Ché do chin

Hinh 3. Sy thay d6i ham hrong dwong khir ciia thit com nhin 1én men ¢ cac ché d9 chin khic nhau

Ghi chii: DC: Do6i chig khong chan; Ché dg chan biéu thi dang nhiét dj-thoi gian chdn; cdc chi cdi giong nhau & cac
ché do chan (chit in thuong) hodc trong cung mot nhiét d¢ chan (chir in hoa) thé hién su khac biét khong co y nghia vé

mat théng ké o mirc 95%.

3.2. Tac dong cia qua trinh chin dén chit
lwgng thit com nhan Idor 1én men lactic
say thing hoa

Qué trinh chan khong chi gop phan cai thién qua

trinh 1én men thit com nhan ma con gop phan rat 16n

EZEIDG dm (%) I , ABde
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s

vao qua trinh sdy thing hoa thit com nhan 1én men.
Céac két qua vé do 4m, do hoat dong cua nudc, cAu
trac (do gion) va mat s6 vi khuan lactic sau sdy thing
hoa cua thit com nhan 1én men lactic duoc theo doi,
két qua dugc trinh bay ¢ Hinh 4, 5 va 6.
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chan) Ché d6 chan

Hinh 4. Anh huong ciia ché do chan dén sy thay déi do Am
va do hoat dong ctia nuéce (aw) ciia nhian Idor 1€én men lactic say thing hoa

Ghi chi: DC: Poi chirng khéng chan,; ché dg chan biéu thi dang nhi¢t do-thoi gian chan;cdc chir cdi giong nhau ¢ cdc
ché do chan (chiv in thuong) hodc trong cung mét nhiét do chan (chit in hoa)thé hién su khdc biét khong co y nghia vé

mat thong ké & mikc 95%.
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C6 thé thay qua trinh tién xr Iy chan sau d6 thuc
hién 1én men thit com nhan bang chung vi khuan
Bifidobacterium animalis subsp. lactis BB-12 gitp
6n dinh chat lugng san pham. Thyc té hién nay chua
¢6 quy dinh cu thé vé d6 4m ddi voi san phém séy
thang hoa va didc biét 1a san pham cung cép probiotic
sdy thang hoa & nudc ta. Tuy nhién, dwa trén du thao
Ref. CX/PFV 20/29/6 cia FAO, quy dinh vé d6 4m
san pham sy thang hoa c6 do am < 5%. Ddi chiéu
v6i két qua ghi nhan dugc trong nghién ctru ¢6 thé
thdy, viéc xir Iy qua nhan & ché d6 50°C thoi gian
thap hon 15 phut ghi nhan d6 4m hon 5% dong thoi
cam quan ban dau Vé do gion ciia mau tuong dbi
thdp, cdu trac sau sdy bi hu hong (sup cau trac).
Ngoai ra, két qua ¢ cac miu dugce xu ly ¢ nhiét do
cao hon thoi gian kéo dai hon van c6 nhitng mau c6
d6 4m cao hon 5% tuy nhién ty 18 twong dbi thip do
d6 co thé thay khi phan tich thong ké cac két qua
xudt hién sy khac biét khong c6 ¥ nghia théng ké
giita cac mau (p > 0,05). Két qua bao céo trudc day
cuia Ignaczak et al. (2023) di cho thdy qué trinh xir
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1y chan kéo dai lam ting hiéu qua sdy thing hoa trén
nguyén liéu ca rét. Két qua & mot nghién ctru khac
ctia Pandey et al. (2019) di cho thay hiéu qua qua
trinh truyén khdi tang 1én khi thyc hién xir Iy chan
tir d6 tac dong dén qué trinh sdy kho. Bén canh do,
qua trinh chan 1am cho hiéu qua 1én men dugc cai
thién, khi d6 ching vi khuan sir dung thanh phan
chat kho lam ngudn carbon (duong), diéu nay dan
dén giam thanh phan nay tir d6 ¢6 tac dong tich cuc
dén qua trinh sdy thang hoa san pham (Ratti, 2001).

Mit khac, do hoat dong ciia nudc (ay) 1a yéu t6
chiu anh huéng boi ham lugng nude (d6 4m) cua san
phém. Két qua déanh gia do hoat dong cia nudc &
cac mau co d6 am thap hon 5% am cho thay, a,, ghi
nhan cao nhit & mau xtr 1y chan & 60°C trong 5 phat
(0,49+0,01) trong khi miu thp nhét 1a mau xur ly
chan & 50°C trong 20 phut (0,39£0,02). Gia tri ay 1a
mot trong nhing thong s6 quan trong, giup phan anh
chét luong cua san pham trong qua trinh bao quan
thuc phdm (Troller & Troller, 2012).

Be B
gamm  Be Bde Bde
3
2400 F : — iz Bde
Bede
g £ i
= | AbBede _ABcde
£ 2350 t gt —
i) g | E aAbBed
= (A
aAbc aAbe aAbe
S = £
2300 F i
2250
2.200 -
5015 5020 60-5 60-10  60-15  60-20 70-5 70-10 70-15  70-20 80-5 80-10  80-15  80-20
Ché d§ chin

Hinh 5. Tac dong ciia ché dd chan dén ciu tric (9 gion) cia nhin 1én men lactic siy thing hoa

Ghi chii: PC: Poi chitng khéng chan; Ché d¢ chan biéu thi dang nhi¢t do-thoi gian chan; cdc chit cdi glong nhau ¢ cdc
ché d@é chan (chit in thiwong) hodc trong ciing mét nhiét @ chan (chit in hoa) thé hién sy khac biét khéng c6 y nghia vé

mdt thong ké & mirc 95%.

Qué trinh chan kéo dai anh huéng rat 16n dén
chat lwong cau triic ciia thuc pham néi chung va dic
biét 1a nguyén lidu cho qua trinh ché bién tiép theo
nhu 1én men. Mot muc tiéu khac cta qua trinh xur ly
chan trudc khi 1én men thit com nhén 1a huéng dén
cai thién ciu triic san pham théng qua enzyme PME
va thanh phan ion Ca* trong dich 1én men. Nhiét do
chan dao dong tir 50 d&én 70°C dugc bao 1a c6 vai tro
tich cuc trong xuc tac qua trinh khir este hoa pectin
thanh acid pectic, ddng thoi tao didu kién cho lién
két voi Ca?* hay Mg?* tang cuong mang ludi pectin
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va cai thién do cting cho qué trinh ché bién tiép theo
(Imaizumi et al., 2017; Kumar et al., 2023). Két qua
tir Hinh 5 ¢6 thé nhan thay qué trinh xir Iy chan trong
nudc noéng & 60°C trong 10 phut gitip nhan 1én men
lactic sdy thing hoa cai thién 16 rét d cimg (két qua
d6 clmg cao nhat, 2.407,66+82,56 g;). Tuy nhén,
qué trinh chan kéo dai hon & ciing nhiét do nay trong
thoi gian 20 phut cho thdy su suy giam cau trac
(2.362,46+79,16 g7). Thanh phan PME trong nguyén
liéu thit nhan dugc hoat héa ¢ khoang 60°C trong 10
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- 15 phat gia nhiét. Ngoai ra, khi tang nhiét o xur ly
thoi gian giam (xtr Iy nhiét do cao thoi gian ngén)
cho két qua tuong tu, cu thé & 70°C trong 5 - 10 phuit
va ¢ 80°C trong 5 phut; khac biét khong co y nghia
vé mit théng ké (p > 0,05). Ché d6 chan noéng dugc
chon lya tuy thudc vao tirng loai nguyén liéu va muc
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844

tiéu xir Iy mong mubn, & nghién ciru nay, viéc cai
thién chat luong cau trac cho san phdm va céc dic
tinh can thiét cho san pham thit com nhin 1én men
lactic sy thiang hoa dugc chon lya & mirc 60°C
trong 10 phut.

Ab

50-15 50-20 60-5 60-10 60-15 60-20 70-5

70-10 T0-15 70-20 80-5 80-10 80-15 80-20

Ché d6 chan

Hinh 6. Sy thay d6i mat sb vi khun lactic (log CFU/g)
cia thit com nhin lén men say thing hoa & cac ché dj chan khac nhau

Ghi chit: PC: Péi chitng khéng chan; ché dg chan biéu thi dang nhi¢t do-thoi gian chén; céc chir cdi giong nhau & cdc
ché dg chan (chit in thirong) hodc trong ciing mot nhiét d¢ chan (chit in hoa) thé hién sw khdc biét khong cé y nghia vé

mdt thong ké & mikc 95%.

Mat sb vi khuan lactic trong san pham thit com
nhin 1én men siy thang hoa duoc trinh bay ¢ Hinh
6. Két qua cho thay tat ca cac mau xu ly chan déu
dat mat sd vi khuan lactic sau say tuong ddi cao, dao
dong trén 8,0 log CFU/g. Mau xtr 1y chan & 60°C
trong 10 phit va 80°C trong 20 phut ghi nhan mat
sO cao nhat. Tuy nhién, sy khac biét giira cac nghiém
thirc khong c6 y nghia thong ké (p > 0,05), ngoai trir
hai mau 50°C trong 15 phut va 60°C trong 5 phut c6
mat sb thap hon 13 rét. Nhin chung, khong quan sat
duoc xu hudng tang hodc giam ro rang vé mat so vi
khuén theo thoi gian hodc nhiét do chan. Theo
Ajibola et al. (2023), san phim dugc xem 14 c6 tiém
nang probiotic khi mat s vi khuén dat tir 6,0 dén 8,0
log CFU/g; do do, cac nghiém thire trong nghién ctru
nay déu vuot ngudng can thiét, diéu nay cho thiy
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