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Tém tht

Nghién ctru nay danh gia anh huéng cia nhiét d6 1én men khac nhau (20-40) °C dén Nhan 25/12/2025
hoat tinh enzyme f-glucosidase ctia hai ching vi khuén lactic Levilactobacillus brevis Puoc duyét 07/01/2026
va Lact‘zplantibacillus plantam{m tfong qua trin}l 1én men dich chiét ci sdm Ngoc Congbd  28/07/2026
Linh, dong thoi xac dinh sy bién d6i cac hop chat c¢o hoat tinh sinh hoc. Hoat tinh S-
glucosidase, ham lugng phenolic, saponin, kha ning chéng oxy hoa (DPPH, ABTS,
FRAP) va kha ning bao vé DNA duoc phan tich sau 1én men. Két qua cho thiy hoat
tinh f-glucosidase ciia ca hai ching dat cao nhit & (30-35) °C, kéo theo su gia ting
dang ké hoat tinh chéng oxy hoa, manh nhét tai 35 °C. L. brevis cho hiéu qua cai thién
hoat tinh sinh hoc vuot trdi so véi L. plantarum. Sau 48 gio 1én men ¢ 35 °C, ham T khoa
lugng phenolic tang 1o rét, trong khi ham Iuwgng saponin giam khi nhiét d¢ 1én men
tang. Dich sdm 1én men ciing 1am giam muc d6 dut gdy DNA trong mo hinh gy ton Cua sam Ngoc Linh;
thwong bang Hz0:, cho thay kha ning bao vé DNA t6t hon. Két qua khang dinh nhi¢t ~ dugc tinh; hoat tinh
d6 1én men t6i wu gép phan nang cao gia tri sinh hoc cua dich chiét sim Ngoc Linh va  chdng oxy hoa;
14 co s cho phat trién cac san pham thue phim chic ning. 1én men lactic.
® 2026 Journal of Science and Technology - NTTU

1 Dat van dé ich sirc khoe bao gom ting cudng mién dich, chéng
viém va chéng ung thu [1]. Bén canh d6, ci SNL con

Panax vietnamensis Ha et Grushv., thuong duoc goi L , L, i1 s . A
’ & QuoC ¢ chira cac nhom hgp chat c6 kha nang bao vé DNA

la sam Ngoc Linh (SNL) hay sam Viét Nam, la cay

o T A khoi ton thuong oxy hoa, bao gom cac ginsenoside
duogc li€u dac hitu co gia tri cao cia Viét Nam, dugc

(dic biét 1a Rgl, Rb1, Rg3 va Compound K), hop chit
phenolic, flavonoid va polyacetylene. Cac hop chat
nay phat huy tac dung bao vé DNA thong qua co ché

cong nhan véi dac tinh saponin ddc dao va cac hoat
tinh dugc ly quan trong. Loai cdy nay dic biét duoc
cht ¥ vi ham luong saponin nhém ocotillol cao, dién .z , . . . 2

uyv Ong sapomnt ! ’ trung hoa goc tu do, chelate hda ion kim loai chuyén

hinh nhuw majonoside R2, c6 lié én nhidu loi  .x .. Ry x
inh nhu majonoside R2, ¢6 lién quan dén nhiu loi tiép va kich hoat h¢ thong enzyme chong oxy hoda ndi
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sinh [2]. Qua trinh 1én men da dugc ching minh la
phuong phép hi€u qua trong viéc nang cao déc tinh
duoc liéu cua cac dich chiét thuc vat thong qua viéc
lam tang ham luong cac hop chat phytochemical ciing
nhu hoat tinh sinh hoc cua ching. Cac nghién ciu
trude day cho thdy 1én men bang vi khuan acid lactic,
dién hinh nhu Lactobacillus plantarum va L. casei, c6
kha ning cai thién déang ké hoat tinh chong oxy hoa va
kha ning trc ché enzyme. Pidu nay di duoc quan sat &
dich chiét tir qua dau tdy anh dao véi su gia ting ham
lugng polyphenol va flavonoid [3], hay & 1€ gai
phuong Doéng két hop véi vo yuza va 14 6i v6i ndng
d6 isorhamnetin, quercetin va polyphenol tong s ting
1én, dong thoi hoat tinh chdng oxy hoa va kha ning trc
ché a-glucosidase cling dugc cai thién [4]. Tuong tu,
quéa trinh 1én men bang cac chung vi sinh vat khac
trén sam, ching han nhu Lactiplantibacillus
plantarum va Rhizopus oligosporus®, 33 dugc chimg
minh lam ting ham lugng ginsenoside, flavonoid va
cac hop chét phenolic, nhitng thanh phan quan trong
dong gop vao dic tinh chdng oxy hoa va chdng viém
cua sam [5]. Pac biét, qua trinh 1én men con thic déy
su chuyén hoa céc ginsenoside dang glycoside thanh
cac dan xuit co hoat tinh sinh hoc cao hon nhu
ginsenoside Rg3, Rhl, Rh2 va Compound K, tur do6
tang cuong kha nang bao vé DNA va cac hoat tinh
duogc Iy khac. Nghién ctru nay dugc thuc hién nham
danh gia anh hudng ciia nhiét do 1én men dén cac chi
tiéu hoa 1y va hoat tinh sinh hoc cua dich chiét cu
SNL duoc 1én men boi hai chung vi khuan lactic
Lactiplantibacillus plantarum va Levilactobacillus
brevis. Cac chi tiéu khao sat bao gdm: su thay doi pH,
ham lugng phenolic téng s6, ham luong saponin, hoat
d6 enzyme P-glucosidase, hoat tinh chdng oxy hoa
(DPPH, ABTS, FRAP) va kha nang bao vé DNA khdi
t6n thwong oxy hoéa. Tur d6, nghién ciru huéng dén
viéc xac dinh diéu kién nhiét do t6i wu va chung vi
khuan phu hgp cho qua trinh 1én men, lam co sé khoa
hoc cho viéc phat trién cac san pham thuc pham chirc
nang hodc dugc li€u tir SNL 1én men.

2 Vat liéu va phuong phap
2.1 Vat liéu

Cu SNL 6 nam tudi, duge tréng tai xa Nam Tra My
(ba Nﬁng, Viét Nam). MaAu duoc thu hoach, rira sach
dé loai bo dat, cat va tap chét, sau d6 séy héng ngoai ¢
50 °C véi cong suat 3 kW trong 1 gid nham lam kho
bé mat va han ché su phat trién ctia nAm moc. Chung
vi khuin Levilactobacillus brevis va Lactiplanti-
bacillus plantarum phan 13p to kombucha va kefir
duogc sir dung lam giéng khéi dong cho qua trinh 1én
men.

2.2 Chuan bj dich chiét SNL

Mau ci SNL duoc nghién nho, sau do tron vo1 nudc
ct theo ty 18 1:10 (w/v) va u & 70 °C trong 30 phut,
sau d6 diéu chinh pH vé 7,0 bang cach thém tir tir
dung dich NaOH 0,1N, loc bé ba va xt ly nhiét &
80 °C trong 5 phut nham giam nguy co nhiém khuén.
Dich chiét saim duoc lam ngudi dén nhiét do phong dé
st dung cho céc thi nghiém 1&€n men [2].

2.3 Qua trinh 1én men dich chiét SNL

Ching vi khuan lactic dugc hoat hoa tir trang thai bao
quéan lanh sau (-80 °C trong glycerol 20% v/v) bang
cach cdy chuyén lién tiép hai lan trén méi trudng
MRS léng & 37 °C trong 18-24 gio dé dam bao vi
khuin dat pha sinh truong logarithm va c6 hoat luc
trao doi t6i da trude khi st dung. Sinh khdi t& bao
duogc thu nhén bang ly tim ¢ 10.000 x g trong 5 phit
& 4 °C, loai bé hoan toan dich ndi bén trén chira moi
truong MRS va cac san pham trao doi chat. Té bao vi
khudn duoc raa hai lan b::ing dung dich dém
phosphate saline (PBS, 0,1 M, pH 7,2 = 0,1) & cung
diéu kién ly tdm nham loai bo triét dé cac thanh phan
mdi truong nudi cdy, dic biét 1a glucose va peptone
c6 thé gy nhidu két qua phén tich héa hoc cia dich
chiét 1én men. Sinh khéi thu duoc sau rira duoc huyén
phi lai trong dung dich PBS v tring dé chuén bi dich
huyén phu gidng. Dich chiét SNL dugc bd sung
glucose voi néng do 50 g/L, sau d6 cdy gidng & mat
d6 ODsowo = 1, twong ung khoang (1 x 107) CFU/mL.
Qué trinh 1én men duoc tién hanh trong 48 gio. Su
thay d6i pH ctia dich chiét sau qua trinh 1én men dugc
xac dinh bang may do pH (Mettler Toledo J12683,
USA). Acid tong s6 (TA) duoc xac dinh bang phép
chuan d6 v6i NaOH 0,1 N, dung phenolphthalein 1am
chi thi va quy doi ra g acid lactic/L. Tong chat ran hoa
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tan (TSS) dugc do bang khiic xa ké va biéu thi bang
d6 Brix (%). Sau khi Ién men két thuc, dich duogc ly
tam dé loai bo sinh khdi, phan dich ndi duoc thu, sau
d6 siy dong kho dé thu bot FNLG. Cac mau siy kho
dugc bao quan & —20 °C cho dén khi sir dung. Khi
tién hanh céc thi nghiém, mau duoc hoa tan trong
dung moi DMSO v tring dé dat duoc néng do mong
mudn, dam bao do 6n dinh va kha ning hoa tan cua
cac hop chét hoat tinh sinh hoc.

2.4 Pinh lugng saponin tong

Ham luong saponin tong dugc xac dinh theo phan tmg
tao mau p-anisaldehyde-H.SOs [2]. Cu thé, 100 pL
mau thit duge tron véi 100 pL dung dich p-
anisaldehyde 50 % (trong methanol), sau d6 bd sung 2
mL H.S0s 50 %. Hon hop dugc 1 ¢ 60 °C trong 20
phat dé phat trién mau, tiép theo lam lanh nhanh trong
nuée da khoang 10 phat. o hap thu duge do ¢ budce
song 600 nm bing may quang phé UV-Vis. Két qua
dugc dinh luong tir dudng chuan ginsenoside Rb1 va
biéu thi dudi dang mg ginsenoside twong duong trén
lit mau (mg GE/L).

2.5 Pinh lugng polyphenol tong

Ham luong polyphenol tong duoc xac dinh bang
thudc thir Folin-Ciocalteu [6]. Mau thir (0,6 mL) duoc
tron v6i 1,5 mL thudc thir Folin-Ciocalteu 10 %, dé
yén trong 5 phut, sau d6 bd sung 1,2 mL dung dich
Na2CO:s 7,5 %. Hon hop duogc u trong diéu kién tdi 30
phut ¢ nhiét 6 phong, va do hép thu duoc do tai 765
nm. Ham luong polyphenol dugc tinh dua trén duong
chuén acid gallic va biéu thi dudi dang mg acid gallic
tuong dwong trén lit mau (mg GAE/L).

2.6 Panh gia hoat tinh chdng oxy hoa

Hoat tinh chéng oxy héa ctua mau duoc danh gia
thong qua kha niang khtr gbc tu do theo cac phuong
phap DPPH, ABTS va FRAP, trong d6 gia tri hoat
tinh dugc tinh dya trén dudng chuin Trolox va biéu
thi duéi dang mg Trolox twong dwong trén lit mau
(mg TE/L) [2]. Ddi vé6i phép thir DPPH, dung dich
DPPH duoc diéu chinh dén d6 hap thu 1,10 £ 0,02 tai
OD = 515 nm trudc khi tién hanh phan tng; sau do,
0,2 mL mau dugc tron véi 2,8 mL dung dich DPPH,
hén hop duoc  trong bong tdi 30 phit & nhiét do
phong va do do hap thy tai 515 nm. Trong phép thu

ABTS, gbc ABTS" duoc tao ra bang phan tng giita
dung dich ABTS 7 mM va K.S:0s 2,45 mM, 1 trong
diéu kién ti tir (12-16) gio cho dén khi mau xanh on
dinh, sau d6 pha lodng dén khi dat do hap thu 1,10 +
0,02 tai budc séong 734 nm; tiép theo, 0,2 mL mau
dugc tron véi 2,8 mL dung dich ABTS*, u 30 phut
trong bong tdi ¢ nhiét do phong va do hap thy tai 734
nm. Dbi véi phép thir FRAP, thude thir dugc pha tir
acetate buffer 0,3 M (pH = 3,6), TPTZ 10 mM (trong
HCl1 40 mM) va FeCls-6H-O 20 mM theo ty 1¢ 10:1:1
(v/v/v); hdn hop phan tmg bao gébm 0,2 mL méu va
2,8 mL thudc thir FRAP, dugc U trong 30 phut & nhiét
d6 phong trude khi do do hap thuy tai 593 nm.

2.7 Béao vé dat gdy DNA

Kha ning bao vé DNA plasmid pUCI9 khéi ton
thuong do gdc hydroxyl gy ra boi thude thir Fenton
cia dich chiét SNL 1én men dugc danh gid bang
phuong phép phan cit DNA nhu mé ta trude d6 [7].
Hdn hop phan tmg bao gdm thudc thir Fenton (30 mM
H20-, 50 mM acid ascorbic va 80 mM FeCls) cung voi
cac né)ng d6 khac nhau cua dich chiét SNL tho va lén
men (25 pg/mL va 50 pg/mL). Hon hop duoc o véi 1
g DNA plasmid trong 30 phat & 37 °C. Nhom ddi
chimg chi bao gdbm DNA plasmid xtr 1y bang nudc vo
trung. Sau d6, 5 uL hon hop phan ung dugc tron véi 1
uL thudc nhuém GelRed (TBR, Viét Nam) va dién di
trén gel agarose 0,8 % trong dung dich dém TAE (40
mM Tris-acetate va 1 mM EDTA) ¢ hi¢u dién thé 90 V
trong 30 phut. Cac vach DNA duogc quan sat va chup
bang hé thdng chiéu UV model UVG3653 (Orange,
India), sau d6 dwoc phéan tich cudng do bing phan
mém ImageJ phién ban 1.53. Mirc d6 ton thuong DNA
duogc thé hién thong qua so sanh cuong do vach giira
cac nhom xtr 1y va nhom déi ching.

2.8 Xur 1y s6 licu

Tét ca cac thi nghiém dugc thuc hién ldp lai ba lan
doc lap, va Kkét qua dugc trinh bay dudi dang gia tri
trung binh. Sy khac biét c6 y nghia théng ké giita cac
nghiém thirc dugc phén tich bang phuong phap phan
tich one-way ANOVA, sau d6 so sanh cip bang phép
kiém dinh Student (s-test) & mic y nghia 5 % béng
phan mém SAS 9.4.
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3 Két qua va thao luan

3.1 Anh hudng cua nhiét d¢ 1én men 1én sy san sinh
enzyme f-glucosidase

Nhiét d6 1én men 1a yéu t6 then chdt anh huong dén
hoat tinh enzyme S-glucosidase, quyét dinh kha ning
chuyén hoa ginsenosides trong SNL thanh cic dang
¢ hoat tinh sinh hoc cao hon. Tdi uu hoa nhiét do
gitip ting hiéu suat enzyme, thic diy hinh thanh cac
dan xuat nhu Rg3 va Rg5 ¢ tac dung chdng oxy hoa
va chéng viém manh. Vi vay, kiém soat nhiét do 1én
men phu hop c6 y nghia quan trong trong nang cao
gia tri sinh hoc ctia san pham SNL 1én men [8]. Két
qua ¢ Hinh 1 cho thdy qua trinh sinh trudng cia cé L.
brevis va L. plantarum duy tri & muc cao sau 48 gio
lén men trong khoang nhiét d6 1én men tr (20-40) °C,
v6i gia tri dao dong khong dang ké (p > 0,05). Piéu
nay cho thiy ca hai ching vi khuin déu c6 kha ning
phat trién tot trong diéu kién khao sat, phan anh tinh
thich nghi sinh hoc cao v&i méi truong dich chiét
SNL. Tuy nhién, khi danh gia dnh hudng cta nhiét 46
1én men dén hoat tinh B-glucosidase théng qua ndng
d6 p-nitrophenol (pNP) (Hinh 2), ¢ thé thay ring
hoat tinh enzyme cua ca L. brevis va L. plantarum
tang rd rét tir 20 °C dén 35 °C. O mirc 35 °C, L. brevis
dat gia tri pNP cao nhat (0,75 mM), trong khi L.
plantarum ghi nhan khoang 0,65 mM, cho thy hiéu
sudt xtic tac cta L. brevis vuot trdi hon. Giai doan
(25-30) °C thé hién su gia ting 6n dinh vé hoat tinh
enzyme, phan anh qua trinh thich nghi sinh hoc cta vi
khuén trong moi truong dich chiét SNL. Khi nhiét do
tang dén 40 °C, hoat tinh giam dang ké so véi 35 °C,
mic du van cao hon so véi (20-25) °C, cho thiy mirc
nhiét nay co thé vuot nguong thuan 1gi cho cAu tric
enzyme. Xu hudng ting hoat tinh dén 35 °C c6 thé
giai thich boi qué trinh sinh tong hop va on dinh cu
tric enzyme B-glucosidase dién ra thuan lgi & khoang
nhiét trung gian, tao diéu kién tdi wu cho qué trinh
thuy phan ginsenosides glycosyl hoa. Nguoc lai, su
suy giam tai 40 °C c6 thé lién quan dén bién tinh nhiét,
lam anh huéng dén vj tri hoat dong cua enzyme, tur d6
lam giam hiéu suat xuc tac.

10 mm L. brevis T3 L. plantarum

Log CFU / ml

20°c 25°C 30°C 35°C 40°c
Hinh 1 Anh hudng cua nhiét d6 1€n men 1€n sy phat
trién cua L. brevis va L. plantarum trong dich chiét cu
SNL Ién men lactic sau 48 gio

Hoat tinh f-glucosidase dugc lya chon lam chi tiéu
danh gia do enzyme nay xuc tac qua trinh thuy phan
nhom chuc f-glucoside, gidi phong aglycone c6 hoat
tinh sinh hoc cao hon, dac biét véi ginsenosides trong
SNL. Viéc theo ddi hoat dong enzyme gitip lam 1o
kha ning ting cudng hiéu qua duoc 1y cua dich chiét
sau 1én men. Nhiét d6 1én men 1a yéu t6 quan trong vi
anh huong tryc tiép dén biéu hién enzyme va con
dudng chuyén hoa cia vi khuan lactic, do d6 danh gia
hoat tinh B-glucosidase theo nhiét d6 giup xac dinh
diéu kién t6i wu cho qua trinh chuyén hoa sinh hoc [9].
Céc enzym S-glucosidase trong cac vi khuan nay la
mot phan cua hé thong trao d6i chat rong hon cho
phép chung chuyén héa phytochemical glycosyl héoa
thanh cac hop chét hoat tinh sinh hoc, ting cudng cac
dic tinh dinh dudng va cam giac cia cac san pham 1én
men [10] . L. brevis duoc biét dén v6i hoat tinh -
glucosidase manh mé, rit quan trong dé ting cudng
c4u hinh mui thom trong qué trinh 1én men, chang han
nhu trong san xuat ruou vang va Baijiu, noi no gop
phan dang ké vao sy hinh thanh cac hop chit huong vi
va giam thoi gian 1én men [11] . Ngugc lai, L.
plantarum, trong khi ¢6 kha niang chuyén hoa nhiéu
loai carbohydrate thong qua cac con duong phospho-
f-glucosidase, ¢ thé khong thé hién cing mirc do
hoat dong hoidc 6n dinh cua enzyme trong cac diéu
kién tuong tu [12].
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1.07 mm L. brevis = L. plantarum
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Hinh 2 Anh hudng cua nhiét 6 1€n men 1€n hoat
tinh B-glucosidase, thé hién qua nong do p-
nitrophenol (pNP) cia L. brevis va L. plantarum
trong dich chiét cii SNL 1én men lactic sau 48 gid

3.2 Anh hudng cua nhiét d6 1én men 1én tinh chét hoa

ly ctia dich chiét SNL

Su thay doi pH trong qua trinh 1én men nhén sam phan
anh muc do hoat dong cua vi khuén acid lactic, do qua
trinh tao acid hiru co lam giam pH, gop phan ting kha
ning bao quan va hoat tinh sinh hoc ciia san pham.
Pong thoi, TSS va TA 1a cac chi tiéu quan trong danh
gia qua trinh tiéu thu duong va tich lily acid, chiu anh
hudng truc tiép boi nhiét do 1én men. Két qua ¢ Bang 1
cho thiy gi4 tri pH giam manh tir mérc trung tinh ban
dau xubng khoang 3,5-4,1 khi nhiét d6 tang tir 20 °C

dén 40 °C, trong d6 murc giam rd rét nhat dugc ghi
nhén & khoang (30-35) °C, dic biét voi L. plantarum
(pH = 3,57 tai 35 °C). Sy giam pH di kém véi xu
hudng ting ciia ham luong acid toan phan (TA), dat gia
tri cao nhat trong khoang nhiét nay, phan 4nh qua trinh
chuyén hoa duong thanh acid hiru co trong 1én men.
Nguoc lai, TSS (°Brix) giam dang ké theo nhiét do,
cho thiy carbohydrate trong dich chiét dwoc vi khuan
str dung 1am ngudn co chit cho sinh truéng va sinh
acid. Viéc pH giam, TA tang va TSS giam ddng thoi
chimg minh ring khoang (30-35) °C 1a nhiét d6 t6i uu
cho qua trinh chuyén héa sinh hoc cta vi khuan lactic,
trong d6 L. plantarum cb tdc d6 acid héa manh hon,
con L. brevis thé hién sy 6n dinh tot hon & mirc nhiét
cao hon. Pham vi nhiét d6 (30-35) °C dugc xem la tbi
wu cho qua trinh 1én men do thiic day hoat dong trao
d6i chét cua vi khuan acid lactic, gitip chuyén hoa hiéu
qua carbohydrate thanh acid hiru co. Diéu nay din dén
giam pH, ting TA va giam TSS trong dich chiét. O
nhiét do nay, L. plantarum c6 kha ning chuyén do6i
hexose thanh acid lactic manh hon, gép phan gia ting
d6 acid va cai thién chat luong cam quan ciia san pham
1én men [13]. Nguoc lai, L. brevis thé hién kha nang
thich nghi tét hon & nhiét do cao, nho duy tri 6n dinh
trong diéu kién hiéu khi va wc ché sy phat trién cua
nam modc, yéu t6 quan trong trong viéc bao dam chét
luong cuia cac san pham 1én men.

Bang 1 Mot sb tinh chat hoa 1y cua dich chiét ci SNL duge 1én men & cac nhiét d6 khac nhau

Chﬁng vi Ban diu Nhiét do 1én men (°C)
khuén 20 | | 30 | 35 | 40

pH
L. brevis 704 400la 4,13+ 0,11Ab | 3,97 £0,09Abc | 4,07 £0,10Abc | 3,97 +0,17Abc | 3,87 £0,22Ac
L. plantarum ’ ’ 4,01 +£0,08Ab | 3,87 +0,19Ab | 3,82+£0,23Abc | 3,57+0,28Bc | 3,88 £0,07Ab
TSS (Brix)
L. brevis 538+ 0.0la 4,57+ 0,08Ab | 4,40 +0,14Abc | 4,34+ 0,20Ac 4,02+ 0,23Ac | 4,27+0,27Abc
L. plantarum ’ ’ 443+ 0,06Bb | 4,29+0,19Ac | 4,24 +0,24Ac 3,97+0,16Ad | 4,17 £0,09Ac
TA (g lactic acid/L)
L. brevis 034 + 0.02a 2,17+ 0,54Ab | 2,47 +0,30Abc | 2,88 +£0,13Ad 3,17+ 0,19A¢ | 2,43+0,10Abc
L. plantarum ’ ’ 2,53+ 0,25Ab | 2,80+ 0,33Abc | 2,97 £ 0,09Ac 3,03+ 0,06Ac | 2,77 +0,05Bb
Phenolic (mg GAE/L)
L. brevis 451 +0.18a 1897+291Ab | 19,95+ 1,06Ab | 29,45+0,79Ac 39,34 +3,54Ad | 29,12+ 1,86Ae
L. plantarum ’ ’ 14,91 £3,74Bb | 23,06 £4,49Bc | 25,46 +1,09Bcd | 27,14£2,94Bd | 20,46 = 1,62Bc
Saponin (mg QSE/L)

L. brevis

| 2725+2,82a | 38,16+ 3,22Ab

32,49+ 2,74Ac

2328+ 1,57Ad

| 12,85+ 1,15A¢

| 26,36+ 1,72Af

»
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L. plantarum | 33,82+ 1,54Bb | 37,03+2,90Bc | 30,87+4,75Bbc | 1697+0,70Bd | 30,74+1,19Bc
DPPH (mg TE/L)

L. brevis 8.9 4082 1531+220Ab | 20,16+ 1,73Ac | 39,43+1,15Ad 60,39+543Ae | 46,79+ 1,28Af
L. plantarum ’ ’ 11,93+0,38Bb | 23,02+1,57Bc | 35,86+0,81Bd 4124+242Be | 35,48+3,02Bd
ABTS (mg TE/L)

L. brevis 4.00+0.122 18,80+2,01Ab | 15,18+228Ab | 34,69+ 1,33Ac 56,5 +4,56Ad 41,18+ 3,8A¢
L. plantarum ’ ’ 11,62+ 0,04Bb | 1624+ 144Ac | 29,532+0,81Bd | 46,92+4,09Be | 40,48+ 1,01Af
FRAP (mg TE/L)

L. brevis 5064 1222 14,14+334Ab | 2324+250Ac | 40,65+1,88Ad 58,32+7,68Ae | 37,51 £224Af
L. plantarum ’ ’ 8,56+ 1,65Bb 16,79+2,58Bc | 27,78 +4,96Bd 4253 +2,12Be | 28,31+4,14Bd
Ghi cht: s liéu duge trinh bay dudi dang gia tri trung binh + d6 1éch chuén cta ba lan 1ap lai. Dbi voi mdi chi tidu phéan
tich, cac chir cai thuong khac nhau trong mot hang va chir cai in hoa khac nhau trong mot cot biéu thi sy khéac biét co v
nghia thong ké & muc do tin cdy 95 % (p < 0,05).

Ham lugng phenolic ting 1o rét theo nhiét do va dat
cuc dai tai 35 °C, véi gia tri cua L. brevis cao hon
dang ké so v6i L. plantarum, cho thiy kha ning giai
phong hop chat hoat tinh ctia ching nay hiéu qua hon.
Hoat tinh chéng oxy hoa (DPPH, ABTS va FRAP)
cling tang dan tir 20 °C dén 35 °C va giam nhe &
40 °C, phan anh mdi twong quan thuin véi phenolic.
Nguoc lai, ham lugng saponin giam dan khi nhiét do
tang, dac biét tir 30 °C trd di, cho thdy co thé xay ra
qué trinh phén giai cdu triic glycoside, chuyén saponin
thanh cac din xuat aglycone co hoat tinh sinh hoc cao
hon. Hoat dong tdi wu cua enzyme B-glucosidase, dic
biét 1a khoang (30-35) °C, déng mot vai trd0 quan
trong trong viéc tang cudong ham lugng phenolic va
hoat tinh chéng oxy hoa ddng thoi giam ham luong
saponin trong chiét xuat nhan sam 1én men. Pham vi
nhiét do nay rat quan trong d6i voi su thiy phan hiéu
qua cua ginsenoside, 1a saponin chinh trong nhan sam,
thanh cac dang nho, c6 hoat tinh sinh hoc cao hon.

3.3 Anh hudng cua qué trinh 1én men lactic 1én viéc
cai thién kha ning bao vé DNA té bao cua dich chiét
cu SNL

Chiét xuat SNL, v6i cac hoat chat twong tu, co tiém
nang trd thanh tac nhan ty nhién bao vé¢ DNA. Nho
kha nang giam ton thuong DNA va hd tro phuc hoi té
bao, chiét xuit c6 thé dugc ing dung trong cac chién
lugc chdng l3o héa va phong ngira ung thu [14]. Két
qua & Hinh 3 cho thiy tac dong rd rét cua dich chiét
SNL 1én men boi vi khuan lactic ddi véi kha ning
chéng lai tén thwong DNA do hé phan tng Fenton
(H:02/Fe*) gay ra. O mau déi chung duong, bing
DNA gan nhu bi phan hiy hoan toan, thé hién muc do

ton thuong nghiém trong dudi tac dong cta hydroxyl
radicals (—OH). Nguoc lai, ¢ mau dbi chung am
(khong xtr 1y tac nhan gay oxy hoa), bang DNA 10 nét,
chimg minh cau tric DNA dugc béo toan hoan toan.
Pang chil y, mau xtr Iy bang acid ascorbic (20 pg/mL)
chat chéng oxy hoa chuan cho thay mirc bao vé DNA
t6t nhung van kém hon so véi mau 1én men bang L.
brevis. O mau NLGE (dich chiét chua 1én men), bing
DNA van xuét hién nhung mo hon so véi cac mau 1én
men, chiing té hoat tinh bdo v¢ DNA c6 nhung chua
cao. Cac mau 1én men boi L. plantarum va L. brevis
déu giup cai thién dang ké kha ning bao vé DNA so
v6i NLGE, trong d6 dich chiét 1én men bang L. brevis
thé hién hiéu qua vuot trdi nhat, véi bang DNA 13 va
sdc nét hon ca mau ddi chung dwong va dbi ching sir
dung acid ascorbic. Diéu nay cho thdy hoat dong
khang oxy hoa manh va kha ning tc ché ton thuong
DNA t6t hon ctia L. brevis so v6i L. plantarum.

Tac dung bao vé DNA cua chiét xuit Panax
vietnamensis (ca SNL) 1én men c6 thé 1a do hoat dong
cta cac hop chat phenolic va ginsenosides bién doi
sinh hoc, dugc tang cuong trong qud trinh 1én men vi
khuén acid lactic. Qua trinh 1€n men, dac biét véi cac
chung nhu Lactiplantibacillus  plantarum  va
Leuconostoc mesenteroides, dd dugc chiing minh la
lam ting ham luong ginsenoside nho, dugc biét dén
vO1 cac dac tinh hoat tinh sinh hoc manh mé cua
chung, bao gdm tac dung chdng ung thu va chong oxy
hoa [15]. Két qua nay phu hop vé6i cac chi tiéu hoat
tinh chong oxy hoa da phan tich trudc d6. Kha ning
bao vé DNA vuot troi cia dich chiét 1én men, dic biét
boi L. brevis, c6 thé duge giai thich bai mot sé co ché.
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Thér nhat, qua trinh 1én men giai phong cac hop chat
phenolic lién két, lam ting ham luong phenolic tu do
¢6 kha ning trung hoa goc tu do hiéu qua hon. Thir
hai, enzyme B-glucosidase tir vi khuan lactic thiy
phan cac glycoside, chuyén hoa ginsenoside thanh cac
dang aglycone hodc ginsenoside thir cip (nhu Rg3,
Rh1, Compound K) c6 hoat tinh sinh hoc manh hon
va kha ning xuyén mang té bao t6t hon. Thir ba, su
hinh thanh cac chét trao ddi méi trong qua trinh 1én

= . Ascorbic acid
Dbl chimg 4m DI chimg duong 20 pgimL
H,0, | Fe** - + +

men c6 thé tao hidu tmg hiép ddng véi cac hop chét
c6 san. Kha niang bao vé DNA khoi stress oxy héa la
mdt chi tiéu quan trong trong danh gia tiém nang ng
dung cua dich chiét trong linh vyc chéng lao hoa,
phong ngira d6t bién va hd tro didu trj cac bénh 1y lién
quan dén ton thwong oxy hoa. Két qua nay cung cb
dinh hudng phat trién san pham thuc pham chirc ning
hoac duoc liéu tir SNL 1én men.

NLGE L plantarum L. brevis
50 pg/mL 50 pg/mL 50 pg/mL
+ + +

Hinh 3 Kha niing bao vé t& bao khoi dit gdy DNA cua dich chiét SNL trudc (NLGE)
va sau 48 gio 1én men lactic bdi L. brevis va L. plantarum

4 Két luan va kién nghi

Két qua nghién ciru cho thiy qué trinh 1én men dich
chiét ca SNL bang ching Lactiplantibacillus
plantarum va Levilactobacillus brevis tac dong dang
ké dén cac chi tidu hoa 1y va hoat tinh sinh hoc, trong
d6 diéu kién nhiét d6 (30-35) °C duogc xac dinh 1a tbi
wu. L. brevis thé hién kha ning chuyén héa sinh hoc
vuot trdi, lam ting dang ké ham lugng phenolic, hoat
tinh chéng oxy héa (DPPH, ABTS va FRAP) cing
hoat d6 enzyme P-glucosidase, dong thoi cai thién
hi€u qua kha nang bao vé DNA khoi stress oxy hoa.
Nguoc lai, ham lugng saponin c¢6 xu hudng giam &
nhiét do cao, cho thiy co thé xay ra qua trinh phan
giai hodc chuyén hoa thanh cac dan xuat sinh hoc c6

kha niang hap thu tét hon. Nhimg két qua nay mo ra
trién vong ung dung dich chiét SNL 1én men trong
linh vuc duoc liéu va thuc phdm chirc ning, dic biét
v6i cac san phdm dinh hudng hd tro chdng oxy hoa,
tdng cuong stc khde va bao vé té bao. Dé hién thuc
hoa tiém ning niy, cac nghién ctru lam 13 co ché
chuyén hoa saponin ¢ mtc phén tir, xac dinh cau triic
va hoat tinh cta cac san phdm thr c¢ip hinh thanh sau
1én men can duoc thuc hién. Béng thoi, viéc danh gia
hi€u qua sinh hoc trén mo hinh té bao va dong vat
thuc nghiém, két hop khao sat d6 on dinh, an toan va
sinh kha dung nhdm xay dung co so khoa hoc viing
chic cho viéc phat trién cac ché phdm thuc pham bao
vé sirc khoe hodc duge pham hd tro tir ngudn nguyén
liéu SNL 1én men ciing can duoc trién khai.
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Effect of Fermentation Temperature on The Bioactivity of Ngoc Linh Ginseng (Panax Vietnamensis
Ha Et Grushv.) Extract Fermented by Different Lactic Acid Bacterial Strains

Nguyen Thi Van Linh®, Nguyen Quoc Duy, Tran Thi Tuong Vi, Nguyen Thi Thuy Dung, Huynh Quoc Trung
Faculty of Applied Science and Technology (FAST), Nguyen Tat Thanh University, Ho Chi Minh City, Viet Nam
*ntvlinh@ntt.edu.vn

Abstract This study investigated the effects of fermentation temperature (20-40) °C on f-glucosidase activity of
the lactic acid bacteria Levilactobacillus brevis and Lactiplantibacillus plantarum during the fermentation of
Panax vietnamensis (Ngoc Linh ginseng) root extract and evaluated the resulting changes in bioactive
compounds. S-Glucosidase activity, phenolic and saponin contents, antioxidant capacity (DPPH, ABTS, and
FRAP), and DNA-protective activity were determined after fermentation. The results showed that B-glucosidase
activity of both strains reached its highest level at (30-35) °C, accompanied by a marked enhancement of
antioxidant activity, with the greatest effect observed at 35 °C. L. brevis exhibited superior performance to L.
plantarum in improving the bioactivity of the fermented extract. After 48 h of fermentation at 35 °C, the total
phenolic content increased significantly, whereas the saponin content decreased with increasing fermentation
temperature. The fermented ginseng extract also reduced H-O:-induced DNA damage, indicating enhanced DNA-
protective activity. These findings demonstrate that optimizing fermentation temperature improves the biological
properties of Ngoc Linh ginseng extract and provides a scientific basis for developing functional food products.

Keywords Antioxidant activity; lactic fermentation; Ngoc Linh ginseng root; pharmacological activity.
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