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TOM TAT

Nghién ctru ndy dénh gia anh huéng cia chiét xuat ca saim Ngoc Linh (Panax vietnamensis Ha et
Grushv.) dén qua trinh 1én men va chat lugng sita chua dau nanh sir dung chung Levilactobacillus
brevis. Két qua cho thay, chiét xuat ct sim dugc bd sung & ndng d6 0,5 - 1,0% ting tdc qua trinh axit
hoa va ting cudng sinh tong hgp exopolysaccharide (EPS) cao hon 1,9 lan so véi ddi chimg, qua do
cai thién déng ké do cung, kha ning giir nude va lam giam hién tugng tach nudc cua sita chua. Dic
biét, bd sung 1% chiét xuat cii sim Ngoc Linh, hoat tinh B-glucosidase ciia L. brevis QD-1 duoc duy tri
& mirc t6i wu, gop phén gia tang ham luong phenolic tong (tir 9,71 1én 16,80 mg GAE/100 g) va nang
cao kha nang khir goc tuw do ABTS (tang 1,65 lan) va nang lyc khu sit FRAP (ting 1,54 1an) so véi
truge 1én men. Nguoc lai, khi ndng do chiét xuit cu sam tang 1én 2,0%, hoat tinh B-glucosidase bi trc
ché 15 rét, dan dén su suy giam qua trinh sinh axit, tong hop EPS va hiéu qua chuyén hoa cac hop chit
sinh hoc. Nhing két qua ndy cho thdy, bd sung tinh chéat sim Ngoc Linh ¢ mirc 1,0% la t6i wu dé cai
thién dic tinh ciu trac, dong thoi lam tang ham luong phenolic tong va hoat tinh chdng oxy hoa cua
stta chua dau nanh, dong thoi mo ra tiém ndng khai thac dugc liéu dac hitu Viét Nam trong phat trién
c4c san pham thyc pham thuin chay hudng dén loi ich stc khoe.

Tir khéa: Exopolysaccharide, hoat tinh chong oxy héa, Levilactobacillus brevis, sam Ngoc Linh, sita

chua ddau nanh.

1. BAT VAN BE

Sira chua 1a mot san pham thyc phdm 1én men
phd bién, duoc san xuat dua trén hoat dong cia vi
khuan lactic [1]. Trong nhitng nim gan day, sira
chua thuan chay (plant-based yogurt) ngdy cang
dugc quan tam nhu mét lya chon thay thé cho sita
chua truyén théng nhim dap mg nhu cau ciia nguoi
tiéu ding thuan chay, khong dung nap lactose [2].
Céc nghién ctru cho thdy, sita chua tir ddu nanh ¢
thé cung cip protein thuc vét chat lugng cao, chat
X0 va cac hop chit sinh hoc, dong thoi dong vai tro
la hé¢ mang probiotic [3]. Trong nhimg nam gan
day, dé nang cao gia tri chire nang cua stta chua,
viéc bd sung cac chiét xuat thyc vat giau hop chit
sinh hoc da dugc dé xuét, trong do chiét xuét nhan
sam cho thdy tiém nang cai thién kha nang chdng

oxy hoa, cdm quan va lgi ich strc khoe cia san
phiam [4, 5]. Ngoal ra, nho ddc tinh hoat dong be
mat cia saponin, cac chiét xuét nay con giiup on
dinh mang gel protein, han ché hién tugng von cuc
va tach nudc. Ngoai ra, nho déc tinh hoat dong bé
mat clia saponin, cac chiét xuat nay con gop phan
6n dinh mang gel protein, han ché hién tuong von
cuc va tach nude. Qua do, cac dac tinh cau truc cua
stra chua duogc cai thién, bao gém: Do cing, kha
nang gilt nuéc va mic do tach nudce, 1a nhimg
théng sb quan trong dé danh gia chit luong cu tric
cua stta chua, phan anh sy on dinh cia mang gel
protein va kha ning duy tri tinh dong nhét ciia san
phém trong qué trinh bao quén [6].

Sam Ngoc Linh (Panax vietnamensis Ha et
Grushv.) 1a loai dugc li¢u dac hitu cua viung nui
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mién Trung Viét Nam va duoc danh gia la mot
trong nhimg loai sim quy hiém trén thé gigi. Loai
sam nay so hitu hd so saponin dic trung, ndi bat
voi ham lugng cao majonoside R2 (MR2), la
ginsenoside nhom ocotillol, chiém khoang 5%
khéi lwong khé. MR2 di duoc ching minh c6
nhiéu hoat tinh sinh hoc quan trong nhu bao vé
tim mach, chéng stress, chéng oxy hoa, bao vé¢
gan va diéu hoa mién dich, gop phan tao nén gia
tri dugc ly doc dao cia sam Ngoc Linh [7]. Bén
canh do6, sadm Ngoc Linh con chua céac
ginsenoside khac (Rgl, Rbl, Rd...) cung véi
polyacetylen va polysaccharide c6 lgi cho stc
khoe [8]. Véi thanh phan hop chit sinh hoc
phong phti, sém Ngoc Linh c6 thé duoc tich hop
vao cac san pham thuan chay nham cai thién gia
tri dinh dudng va hoat tinh sinh hoc cua sita chua
thuc vat. Tuy nhién, dé qua trinh 1én men sita
chua chtra sim Ngoc Linh dién ra hiéu qud, can
lya chon céc ching vi khuén lactic c6 thé sinh
truong va duy tri hoat dong chuyén hoa trong moi
truong sita dau nanh chira dich chiét sam.

Trong nghién curu trude day, Levilactobacillus
brevis QD-1 da dugc gidi ma toan bd hé gen va
xac nhan la ching an toan cho ung dung thuc
pham [9]. Ching ndy c6 kha ning sinh enzyme
B-glucosidase ngoai bao, cho phép sinh trudéng
trong moi truong dich chiét sim Ngoc Linh va
thuc ddy qua trinh chuyén héa, 1am gia ting ham
lugng majonoside R2, phenolic va cac axit amin
thiét yéu, qua d6 nang cao dang ké hoat tinh
chbng oxy hoa, khang viém va bao vé ADN cua
dich sam sau 1&én men [9]. Ngoai ra, chung nay
khong chi c6 kha nang sinh truéng va axit hoa
trong sira ddu nanh, ma con goép phan sinh tong
hop EPS, cai thién cau trac gel, ting do cimng va
kha niang git nudc, dong thoi han ché hién
tugng tach nudc cua san phém. Bén canh do, stra
chua dau nanh Ién men béi L. brevis QD-1 con
thé hién céac hoat tinh sinh hoc dang chu y, bao
gém kha ning khir gbc tw do DPPH, ABTS va
hoat tinh khang khuan [10]. Do dé, nghién ctru
nay dugc thyc hién nham danh gid anh hudng
ctia chiét xuat cii saim Ngoc Linh dén qué trinh
1én men va chit lugng sita chua ddu nanh dugc
san xudt boi L. brevis QD-1, hudng toi phat trién
san pham sita chua thyc vat phu hop véi xu
hudng tiéu dung thuan chay, mang lai nhiéu loi
ich strc khoe.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu

Bot chiét xuat ci sém Ngoc Linh siy thing
hoa dugc cung cdp bi Cong ty TNHH Vinacrop
(Thanh phé H6 Chi Minh, Viét Nam) dua trén
quy trinh thu nhan da dugc cong bd bai Nguyen
va cs (2025) sir dung chit mang maltodextrin. Bot
6 d6 4m thap (< 10%) va do hoa tan cao (> 93%),
dap tmg yéu cau st dung 1am nguyén li¢u trong
pham vi nghién ctru nay [11]. Chung vi khuan
lactic L. brevis QD-1 duogc Iuu trit tai Phong thi
nghiém Vi sinh, Khoa Khoa hoc Ung dung va
Cong nghé, Truong Dai hoc Nguyén Tét Thanh.
Trude khi sit dung, ching dwoc hoat hoda bﬁng
cach nudi ciy trong méi truong De Man-Rogosa-
Sharpe (MRS; Himedia, An Do) ¢ 37°C trong 24
gio [9].

2.2. Phén tich thanh phén ginsenoside

Thanh phan ginsenoside ctia bot chiét xuat ca
sam Ngoc Linh say thing hoa duoc xac dinh bang
LC-MS két hop dau do UV. Mau dugc trich ly
trong methanol, hd tro siéu am & 45°C trong 15
phut, loc qua mang PTFE 0,45 um va dua vao h¢
thong phéan tich Shimadzu LC-40D sir dung cot
phenyl (250 mm % 4,6 mm; 5,0 pm). Pha dong
gdm nudc (A) va acetonitril (B), rira giai theo
chwong trinh gradient, voi toc d6 dong 1
mL/phut, nhiét d6 cot 35°C va thé tich tiém 10
pL; tin hi¢u UV duogc ghi nhan tai 203 nm. Dinh
danh va dinh lwong cac ginsenoside (Rgl, Re, Rf,
Rbl1, Re, Rb2, Rd, Rg3 va Mr2) dugc thyc hién
bang ESI-MS & ché d6 ion duong va am (m/z 100
- 1.500) dya trén dudng chuén cua cac chat chuan
tuong ung [11].

2.3. Quy trinh lén men sita chua dju nanh
b6 sung chiét xuit cit sim Ngoc Linh

Hat dau nanh (Glycine max (L.) Merr.)
dugc mua tai Cong ty Choice L Ltd. (Thanh
phd H6 Chi Minh, Viét Nam). Theo thong sb ky
thuat cta nha san xuit, nguyén liéu hat dau
nanh thé chuoa khoang 34,0 g protein, 18,4 g
lipid, 24,6 g carbohydrate va 4,5 g chit xo trén
100 g chat kho. Pau dwgc ngdm qua dém véi
nuéc theo ty 16 1 : 5 (w/v), rira sach 3 1an véi
nudc, tach vo va duge xay nhuyén véi nude cét
theo ty 1¢ 1 : 2 (w/v) trong 20 phut. Hon hop
sau xay duogc loc qua vai sach dé loai bo ba
dau. Dich sita dau nanh thu duoc duge bd sung
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duong saccharose & nong do 5% (w/v), sau d6
gia nhiét dén 100°C, khudy déu va c6 dic bang
cach 1am bay hoi nuéc cho dén khi tong ham
luong chit ran dat 17%. Sita dau nanh sau xu ly
dugc bd sung bot chiét xuét ci sam Ngoc Linh
& cac néng do 0,5; 1,0; 1,5 va 2,0% (w/v).
Chung L. brevis QD-1 dugc ly tam ¢ 10.000 x g
trong 5 phut, sau d6 rira 3 lan bang dung dich
dém phosphate (PBS) dé loai bo méi truong
MRS. Huyén phu té bao dugc do mét d6 quang
tai 600 nm va hiéu chlnh vé ODgo = 0,01,
tuong duong khoang 10° CFU/mL. Tiép theo,
dich giong dugc cay vao sita ddu nanh voi ty 1€
1% (v/v) nham dat mat do vi khuan ban dau
khoang 10* CFU/mL va u ¢ 37°C trong 10 gio.
Mat d6 vi khuén trong sira chua sau 1én men
duoc dinh luong bang cach pha loang va cly
trén moi trudng thach MRS (HiMedia, An D9),
il & 37°C trong 24 gio va dém khuan lac [12].
2.4. Phuong phap phén tich

Sau khi két thiic qua trinh 1én men, cic mau
duoc lam lanh nhanh va bao quan ¢ 4°C trudc
khi tién hanh cac phén tich héa Iy (nhu pH, axit
tong sb, hoat tinh P-glucosidase, ham luong
exopolysaccharide), cau tric, kha ning giir
nudc, d6 tach nuwdc va hoat tinh sinh hoc (ham
lugng phenolic tong - TPC, hoat tinh chéng oxy
héa ABTS va FRAP). Cac thong sé hoa 1y thé
hién kha ning sinh truong va trao d6i chat cua
vi khuén lactic trong khi cac théng sd vé cau
tric 1 nhitng thong sé dic trung thé hién chat
luong cua sita chua truyén thdng (set-type
yoghurt). Déi véi cac chi tiéu ATPC, AABTS
va AFRAP, mau “truéc 1én men” duoc thu ngay
sau khi phdi tron chiét Xuat sdm va truoo khi
cdy gidng, trong khi mau “sau 1én men” duoc
thu sau 10 gi¢ 1én men.

2.4.1. pH va axit tong sé

Gié tri pH cua stta ddu nanh 1én men dugc
xac dinh bing may do pH (Mettler Toledo
J12683, Nhat Ban). Do axit tong duoc xac dinh
bing phuong phap chuan d06 voi dung dich NaOH
0,1 M dén diém cudi pH 8,3, st dung
phenolphthalein 1am chi thi. P9 axit téng dugc
biéu thi dudi dang g axit lactic/100 mL mau va
dugc tinh theo cong thitc: TTA = (VNaOH x
0,009 x 100)/Vsample, trong d6 VNaOH 1a thé
tich NaOH 0,1 M tiéu ton khi chuén d6 (mL),
Vsample 1a thé tich mau dem chuan d6 (mL) va

0,009 1a hé s6 quy ddi axit lactic twong duong véi
1 mL NaOH 0,1 M [13].

2.4.2. Hoat tinh f-glucosidase

Pé x4c dinh hoat tinh B-glucosidase trong qua
trinh 1én men, p-nitrophenyl-B-D-glucopyranoside
(p-NPG) duoc thém vao sita & noéng do 1.000
pg/mL trude khi cdy gibng. Sau qua trinh 1én
men 10 gid, mau dugce ly tam (10.000 x g, 5 phut,
4°C) dé thu dich ndi, sau d6 bo sung dung dich
Na:COs 0,1 M nhim dimg phan ¢mg. Nhém
khong bo sung bot chiét xuat cu sam Ngoc Linh
duoc chi dinh 1a nhém ddi chimg. Hoat tinh p-
glucosidase duwoc xac dinh théng qua luong p-
nitrophenol (p-NP) gidi phong tir p-NPG, do tai
405 nm va tinh toan tir duong chuan p-NP (0 - 1
mM) [14].

2.4.3. Binh luong exopolysaccharide (EPS)
cua sita chua dau nanh

EPS dugc chiét xudt tr cac miu sita chua
theo quy trinh cai tién dya trén phuong phép cua
Lin va Chien (2007) [15]. Cu thé, axit
trichloroacetic (TCA) 40% dugc bd sung vao
mau theoty 18 1 : 1 (v/v) dé két tna protein va loai
b6 can té bao, sau do ly tam (10.000 x g, 15 phut,
4°C). Dich nbi thu duoc tiép tuc dugc két tua
bang ethanol theo ty 1& 1: 1 (v/v) va u qua dém &
4°C. EPS dugc thu hoi bang ly tim trong cung
diéu kién, sau d6 hoa tan lai trong nudc cat. Ham
lugng carbohydrate trung tinh tong s6 ciia EPS
dugc xéc dinh bang phuong phap phenol-sulfuric
axit theo Han va cs (2016) [16].

2.4.4. Pdc tinh cau truc cua sita chua ddu nanh

Phan tich ciu trac cua sita chua ddu nanh
dugc thyc hién bang may phan tich cau trac CT3
Texture Analyzer (AMETEK Brookfield Inc.,
Hoa Ky) st dung dau do hinh try (TA4/1000;
dudng kinh 38,1 mm). Thir nghiém nén hai chu
ky dugc tién hanh voi dau do dat cach bé mit
mau 30 mm va luc kich hoat 1a 7 g. Tbc do nén
va nhd dugc cai dit & mac 0,5 mm/s, mdi chu ky
kéo dai khoang 170 gidy va khong c6 thoi gian
nghi giita hai 1an nén. Céc thong s cdu tric chinh
clia sita chua d4u nanh duoc phan tich bang phan
mém Texture Pro CT phién ban 1.3.

2.4.5. Kha nang gitr nuoc va do tach nudc

Kha nang git nudc cua stta chua dugc xac
dinh bang cach ly tdim 5 g mau bang may ly tam
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lanh 5810 R (Eppendorf, Hamburg, Buc) ¢ 3.000
x g trong 10 phit ¢ 4°C. Kha nang gitt nudc (%)
duogc tinh nhu sau: WHC (%) = (1 — W2/W1) x
100, trong d6 W1 1a khéi lugng mau ban dau va
W 1a khdi lugng phan dich tach ra sau ly tam.
Do tach nude cua sita chua (%) dugc xac dinh
bang cach tach whey tir 30 g miu sira chua & 4°C
trong 2 gid va két qua dugc tinh toan theo ty 18
giita khdi lugng whey tach ra va khdi luong mau
ban dau [12].
2.4.6. Ham lwong phenolic tong (TPC)

Ham luong TPC dugc xac dinh theo phuong
phap ISO 14502-1 st dung thudc thir Folin-
Ciocalteu [9]. Dung dich chuan axit gallic
(Shyuanye, Trung Quéc) dugc pha lodng trong
khoang ndng do 0 - 100 pg/mL. Cu thé, 0,6 mL
mau hodc dung dich chuén duge tron véi 1,5 mL
thudc thir Folin-Ciocalteu, sau d6 b6 sung 1,2 mL
dung dich Na,CO;3 7,5%. Hon hop dugc dé phan
tg trong 30 phut ¢ diéu kién tdi, réi do do hép
thu tai budc séng 765 nm bang may quang phd
UV-Vis (UV-1280, Shimadzu, Nhat Ban). Ham
Iwgng TPC dugc tinh dya trén dudng chuan axit
gallic va biéu thi duéi dang mg GAE/100 ml
mau. Sy thay d6i ham lugng phenolic tong sau
1én men dugc biéu thi dudi dang ATPC, dugc tinh
bang ty sd gitta TPC sau 1én men va TPC trudc
1én men (ATPC = TPCg/TPCiusc)-

2.4.7. Hoat tinh khir géc tir do ABTS

Dung dich ABTSe+" duoc chuédn bi b?ing
cach tron dung dich ABTS 7,4 mM voi kali
persulfate 2,6 mM theo ty 1€ 1: 1 (v/v) vau &
4°C trong 24 gio. Puong chuin Trolox duoc
xdy dyng bang cach chuin bi cac dung dich
Trolox (0 - 500 mg/L). B¢ tién hanh phép thir,
2,80 mL thudc thir ABTS+" lam viéc (46 hap
thu 1,10 £ 0,02 tai budc song 734 nm) dugc
tron v6éi 0,20 mL Trolox hodc mau di pha
loang, u 30 phut, sau d6 do do hép thu tai 734
nm bang may quang

phd UV-Vis, sit dung methanol 1am mAu trang.
Két qua duoc biéu thi dudi dang mg duong
lugng Trolox trén 100 ml mau (mg TE/100 ml)
[17]. Su thay d6i hoat tinh khtr gbc tw do ABTS
sau lén men duogc biéu thi dudi dang AABTS,
dugc tinh bang ty sb giita gia tri ABTS sau lén
men va trudc lén men (AABTS = ABTSg/
ABTStruéc)'

2.4.8. Hoat tinh khir sdt FRAP

Thudc thit FRAP dugc chuin bi béng cach
tron 10 mL dém acetate pH 3,6, 1 mL TPTZ 10
mM va 1 mL FeCl; 20 mM, sau d6 u & 37°C
trong 10 phat trude khi sir dung. Dé tién hanh
phén tich, 3,0 mL thudc thit FRAP dugc tron
véi 0,5 mL dung dich mau va i & 37°C trong 10
phit, o1 do do hép thu tai budc song 593 nm
biang may quang phd UV-Vis. Puong chuan
Trolox duoc xdy dung bang cach chuin bj cac
dung dich Trolox (0 - 500 mg/L) va xu 1y theo
cung quy trinh FRAP nhu mau tht. Hoat tinh
khtr sit (FRAP) ciia miu duoc tinh toan dua
trén dudng chuan Trolox va biéu thi duéi dang
mg dwong lugng Trolox trén 100 ml miu (mg
TE/100 mL) [18]. Su thay d6i hoat tinh khtr sét
FRAP sau 1én men duogc biéu thi duéi dang
AFRAP, dugc tinh bang ty s giita gia tri FRAP
sau lén men va trudc 1én men (A FRAP =
FRAP/ FRAPy0)-

2.5. Phan tich thong ké

Tét ca cac thi nghiém dugc thyc hién 1ap lai
ba 1an va két qua dugc biéu dién dudi dang gia
tri trung binh £+ dg léch chuin (SD). Su khac
biét c6 y nghia théng ké giita cac nghiém thirc
duoc danh gia bang phéan tich phuwong sai mot
nhan té (one-way ANOVA), sau d6 sit dung
kiém dinh Tukey HSD dé so sanh da cip & mirc
y nghia p < 0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phén ginsenoside ciia bot chiét
xuat ci sim Ngoc Linh

Bang 1. Thanh phin ginsenoside ciia bgt chiét xuit cii sim Ngoc Linh

Ginsenoside Ham lugng (mg/kg)
Rbl 774,05 + 81,39
Rb2 10,10+ 0,01
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Rc 32,35+ 0,07
Rd 634,75 + 28,21
Re 97,55 + 0,49

Rgl 3346,25 + 288,29

Mr2 3697,55 + 403,83

Tong 8592,6 + 802,14

Trong nghién ctru niy, bot tinh chat giau
ginsenoside tir cii saim Ngoc Linh duoc bd sung
vao qué trinh 1én men sira chua d4u nanh nham
danh gia anh hudéng cta thanh phan c6 hop chat
sinh hoc nay 1én qua trinh sinh truong va phat
trién ctia vi khuan lactic ciing nhu cu tric cua
san phim. Nhiam dic trung hoa thanh phan hoa
hoc ctia nguyén liéu dau vao va lam co s¢ cho
viéc giai thich cac két qua 1én men va hoat tinh
sinh hoc cua san pham, thanh phan ginsenoside
cta bdt chiét xuit ci sam Ngoc Linh da duoc
phan tich chi tiét. Bot chiét xudt cu saim Ngoc
Linh c6 ham luong saponin toan phan dat 8592,6
+ 802,14 mg/kg, gém cac dai dién tiéu biéu thudc
hai nhom chu tric chinh 1a dammarane va
ocotillol. Nhém dammarane bao gém cac
ginsenoside thuong gap nhu Rgl (3346,25 +
288,29 mg/kg), Rbl (774,05 + 81,39 mg/kg), Rd
(634,75 + 28,21 mg/kg), Re (97,55 = 0,49
mg/kg), Rc va Rb2 v6i ham lugng thép hon
(Bang 1). Pic diém nay thé hién 16 sy khac biét
so v&i nhiéu loai sdm khac, vi du sdm Han Quéc
(Panax ginseng) c6 cac ginsenoside Rbl, Rc va
Re 1a nhing thanh phan chiém wu thé [19], hoic
sam MY (P. quinquefolius) lai giau Rb1, Rb2, Rc,
Rd, Re va Rgl [20]. Piém ndi bat nhit cua sim
Ngoc Linh 1a sy hién dién voi ham lugng rat cao
cua majonoside R2 (MR2), thuéc nhom ocotillol
v6i ham luong cao (3697,55 + 403,83) mg/kg.
MR2 1a hop chét dic hitu, chi tim thiy & sim
Ngoc Linh va c6 gia tri sinh hoc dac biét nhu
chdéng tram cam, bao vé gan va diéu hoa mién
dich [21]. Chinh sy khac biét vé thanh phan
ginsenoside niay gop phan khing dinh gia tri doc

d4o va tiém ning tmg dung dic biét cia sam
Ngoc Linh.

3.2. Anh huéng cia bot chiét xuit ci sadm
Ngoc Linh dén sy phat trién cia L. brevis
trong sira chua diu nanh

Anh hudng cua bt chiét xuét cu sam Ngoc
Linh dén su phat trién ctia L. brevis trong moi
truong sita ddu nanh dugc danh gia thong qua
viéc dinh luong mit do té bao sau 1én men. Két
qua cho théy, mat do L. brevis khong khac biét
(Hinh 1A) thé hién rang viéc bo sung bot chiét
xuat cit sim Ngoc Linh khong anh huong dén su
sinh truong ciia vi khuan. Dé qua trinh 1én men
dién ra hiéu qua, vi khuan lactic can biéu hién
hoat tinh enzyme p-glucosidase nham xuc tién
cac phan ung thuy phan glycoside va hd tro qua
trinh chuyén hoéa co chét [9]. Vi vdy, hoat tinh p-
glucosidase cua L. brevis trong qua trinh 1én
men ciing dugc danh gia. Két qua cho thay, hoat
tinh enzyme giam dang ké khi bd sung chiét xuat
bot cu sdm Ngoc Linh & nong d6 2% (Hinh 1B),
cho thdy ham lugng chiét xudt sim cao co thé
gy tc ché hoat dong enzyme. Cac nghién ctru
truéc ddy di ghi nhan rang dich chiét saim ¢
néng do cao hon 1% c6 thé wc ché vi khuan
lactic, trong khi & ndng d6 thap hon (< 0,5%) lai
c6 tac dung kich thich hodc khong tac dong xau
dén sy phat trién cta chung [5]. Tuy nhién, trong
nghién ctru nay, mac du mat d¢ L. brevis khong
bi anh hudng dang Kké, su suy giam hoat tinh -
glucosidase ¢ nong do chiét xuat cu sam cao cho
thiy tac dong @c ché chi yéu xay ra & mac do
chuyén hoa, thay vi & mirc do sinh truong cia té
bao vi khuan.
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Hinh 1. Anh hwéng ciia chiét xuit cit sim Ngoc Linh 1én (A) mét d Levilactobacillus brevis trong
cAc miu sira chua sau 10 gio' 1én men. (B) hoat tinh B-glucosidase cia Levilactobacillus brevis
trong cic miu sira chua twong ing. Cac miu bao gom dbi chitng (Y-CON) va sira chua bd sung
chiét xuat cii sim Ngoc Linh & cic nong d9 khac nhau (0,5 - 2,0%).

3.3. Anh hudng cia chiét xuit ci sim
Ngoc Linh dén pH, dd axit cia sira chua diu
nanh l1én men béi L. brevis

Két qua & hinh 2 cho thdy, sau 10 gid lén
men, gia tri pH cudi ctia cic mAu sita chua dau
nanh dao dong trong khoang 4,1 - 5,2, phu hgp
v6i cac bao cho trude day vé dong hoc 1én men
stta chua d4u nanh bang vi khuan lactic [12]. Gia
tri pH va do axit téng c6 sy khac biét 1o rét gitta
cac nghiém thuc. Cu thé, mau d6i chung c6 pH
cudi dat 4,7 va do axit téng dat 1,5 g axit
lactic/100 mL. Khi b6 sung 1,0% tinh chat sim
Ngoc Linh, pH giam xuéng 4,1, trong khi d6 axit

téng ting 1én 2,1 g axit lactic/100 mL (hinh 2),
cho thdy qué trinh axit héa dugc ting cuong.
Nguoc lai, & nghiém thirc bd sung 2,0% tinh chat
sam, pH cudi tang 1én 5,24 va d6 axit tong giam
con 1,4 g axit lactic/100 mL (hinh 2), phan &nh su
suy giam hoat dong chuyén hoa axit cua L. brevis
QD-1 6 ndng d6 tinh chit cao. Sy khac biét nay
c6 thé duoc giai thich boi hoat tinh B-glucosidase
giam manh & ndng do 2% (Hinh 1b), din dén
giam hiéu qua chuyén hoa co chat va sinh axit,
mac du mat d§ vi sinh vat khong bi anh hudng
dang ké.
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Hinh 2. Sy thay d6i pH va d¢ axit tong trong qua trinh 1én men sira chua dau nanh b sung chlet
xuét cit sim Ngoc Linh. Cac miu bao gém ('101 chitng (Y-CON) va sira chua bo sung chiét xuit ci
sam Ngoc Linh & cic nong d9 khac nhau (0,5 - 2,0%)
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3.4. Anh hudng cia chiét xuit ci sim
Ngoc Linh dén exopolysaccharide (EPS) va cac
dic tinh cu tric cia sira chua du nanh

Pic tinh cAu trac cia sita chua dau nanh phu
thudc chu yéu vao mirc do hinh thanh va do 6n
dinh ctia mang gel protein trong qua trinh 1én
men. Khi vi khuan lactic tao axit hitu co, pH cua
hé giam dén, 1am giam dién tich am trén bé mat
protein dau nanh, tir d6 thuc day qué trinh két ty
protein va hinh thanh ciu trac gel [22]. Bén canh
d6, EPS do vi khuén lactic sinh téng hop c6 thé
tuong tic v6i mang protein, gop phan lam ting do
bén co hoc cua gel, cai thién kha ning gitr nudce
va han ché hién tugng tach whey [23]. Vi vay, do
cting, kha nang giir nudc va do tach nudc dugce su
dung nhu cac chi tiéu quan trong dé danh gia chat
lwong cdu trac cia sita chua ddu nanh [24]. Trong
nghién ctru ndy, viéc bd sung tinh chat sim Ngoc
Linh & nong d6 1,0% cho gia tri EPS cao nhat,
cao hon 1,9 14an so véi mau ddi ching (Hinh 3A).
Su gia tang EPS nay di kém véi su cai thign do
cimg va do 6n dinh cdu trac cua san pham. Cu
thé, so v&i mau ddi chung, mau bd sung 1,0% bot
tinh chat sim c6 do cung tang tir 67,3 1én 134,6 g,
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& 1004 g
50
504 L5
0- 0
Y-CON Y-G Y-G Y-G Y-G
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trong khi do tach nudc giam tir 25,4% xubng
19,4% (Hinh 3A, 3B). Chiét xut nhan sam truoc
day dugc chimg minh co thé cung cép thém
nguon carbon va cac hoat chat khéc, qua d6 thic
day qué trinh sinh tong hop EPS cua vi khuan
lactic [25]. Nguoc lai, khi muc bd sung tinh chét
sdm Ngoc Linh tdng 1én, ham lugng EPS giam
xuéng con 179,2 mg/L & nghiém thirc 2,0%, kéo
theo su suy giam do cimg cua sita chua xubng
con 104,3 g (Hinh 3A). Sy suy giam EPS va do
cting nay cho thay mang gel protein-EPS tré nén
kém 6n dinh hon, din dén kha ning giit nudc
giam va dd tach nudc tang tré lai (Hinh 3B).
Quan sat nay phu hop voi su suy gidm kha nang
sinh axit va hoat tinh B-glucosidase da ghi nhén
trude d6 (Hinh 2), cho thay tinh chit sim & nong
d6 cao (>2%) c6 thé lam suy giam hoat dong
chuyén hoa cua L. brevis QD-1. Xu huéng nay
twong tu v6i két qua nghién ctru cia Keum va cs
(2025), trong d6 chiét xuat sim duoc chirng minh
c6 kha ning cai thién cdu triic cua sira chua ¢
mirc bo sung phu hop, nhung bd sung & noéng do
cao (> 2%) c6 thé gy suy giam ciu trac do G
ché hoat dong vi sinh vat [6].
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Hinh 3. Anh huéng ciia chiét xuit cit sim Ngoc Linh dén (A) ham lrong exopolysaccharide
(EPS) va do cirng, (B) d§ gilr nuwdc va df tach nuwde cia sira chua dau nanh. Cac mau bao gom
ddi chitng (Y-CON) va sira chua bo sung chiét xuit cii sim Ngoc Linh & cac nong dd khac nhau
(0,5 - 2,0%). Cac chir cai khac nhau (a - ¢) trong cing mdt chi tiéu biéu thi sw khac biét cé y
nghia théng ké (p < 0,05) theo phép thir Tukey’s HSD

3.5. Anh hudng cia chiét xuit ci sim
Ngoc Linh dén ham lwgng TPC trong sita chua
dau nanh

Nhan sim [a ngudn nguyén liéu giau
polyphenol va flavonoid, bao gdm cac hop chat
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nhu gentisic axit, p-coumaric axit, m-coumaric
acid, chlorogenic axit va rutin [26]. Do do, viéc
bd sung chiét xudt cu sim Ngoc Linh di lam gia
tang dang ké ham luong TPC cua sira chua dau
nanh (Hinh 4). Bén canh viéc cung cip truc tiép
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polyphenol tir nguyén liéu bot tinh chat ci sam,
qué trinh 1én men con goép phan lam ting TPC
kha dung thong qua hoat dong enzyme [-
glucosidase cua L. brevis, c6 kha nang thuy phan
cac polyphenol dang glycoside thanh dang
aglycone tu do trong stta ddu nanh, tir d6 lam gia
tang ham lugng polyphenol c¢6 hoat tinh sinh hoc
trong san pham [27]. Diéu nay duoc thé hién o &
nghiém thirc bd sung 1% tinh chit sim Ngoc
Linh, trong d6 ham lugng TPC tang tr 9,71 1én
16,80 mg GAE/100 g sau 1én men, tuong ung
tang 1,73 1an so vé6i tong polyphenol ban dau tir
nguyén liéu, cho thy vai trd quan trong cua qua
trinh chuyén hoa sinh hoc (Hinh 4). Ngugc lai,
mic di nghiém thic bo sung 2% chiét xuat cu
sam Ngoc Linh c6 ham lugng polyphenol ban dau
cao hon, gia tri ATPC sau 1én men khong ting
tuong ung s0 véi mau 1%. Piéu nay phu hop véi
su suy giam dang ké hoat tinh B-glucosidase cua
L. brevis ¢ nong do chiét xuat ci sam 2% (Hinh
1B), cho thy hiéu qua chuyén hoa polyphenol bi
han ché.

Céc nghién cuu trude day da chung minh L.
brevis ¢6 kha ning sinh truong va chuyén hoa

ginsenoside trong moéi truong dich chiét sam
Ngoc Linh [9]. Tuy nhién, trong h¢ 1én men sira
déu nanh von c6 ap suat thim thau cao [28], viéc
bd sung chiét xuét ci sim & noéng do cao ¢co thé
tao ra ap luc stress cong huong lén té bao vi
khuan. Cu thé, saponin & noéng do cao co kha
ning tuong tic véi mang té bao vi khuan va khi
két hop v6i stress tham thau, c6 thé lam suy giam
hoat dong enzyme, dic biét l1a B-glucosidase [5].
Do d6, mic du téng luong phenolic dua vao cao
hon, mot phﬁn céac hop chat nay & nghiém thuc
2% c6 thé chua duoc chuyén hoa hoan toan sang
dang c6 hoat tinh. Tir cac két qua trén cho thdy,
mirc bd sung chiét xuat ci saim Ngoc Linh 1% la
diéu kién phu hop nhéat dé t6i uu hoat tinh p-
glucosidase cua L. brevis, qua d6 thuc ddy qua
trinh giai phong polyphenol hiéu qua ma khéng
gdy tc ché chuyén hoa vi sinh vat. Xu huéng nay
trong ddng v&i cac nghién ctru trude day, trong
d6 qua trinh 1én men bang vi khuén lactic lam gia
tang ham luong phenolic trong dich chiét thuc vat
nhu nuge €p lyu, nhung khi néng do co chat hodc
hop chit hoat tinh qua cao c6 thé lam giam hi¢u
qua chuyén hoa do tc ché vi khuan lactic [29].

20 @ Trwéc lén men [ Sau lén men A TPC r2,0

10 b d

TPC (mg GAE / 100 mL)

il

Y-CON Y-G Y-G Y-G Y-G
0,5% 1,0%
Hinh 4. Téng ham lwgng polyphenol (TPC) truérc, sau 1én men va mirc thay d6i TPC (ATPC) ciia
sita chua dau nanh bé sung chlet xuét ci sim Ngoc Linh. Cac méu bao gom ddi chirng (Y-CON)
va sira chua bd sung chiét xuit cii sim Ngoc Linh & cac ndng d khac nhau (0,5 - 2,0%). Cac chir
cai khac nhau (a - d) trong cuing mét chi tidu biéu thi su khac biét c6 y nghia théng ké (p < 0,05)
theo phép thir Tukey’s HSD

3.6. Anh huéng cia bd sung chiét xuit ca
sim Ngoc Linh dén hoat tinh chong oxy héa
ctda sira chua dau nanh

Song song voi sy gia tang TPC, hoat tinh
chéng oxy hoa cua sita chua déu nanh, thé hién
qua kha ning bit gbc tw do ABTS va kha ning
khir sit (FRAP) ciing tang lan luot 1,65 va 1,54

1an so véi trude 1én men khi b6 sung 1% tinh chat
sam Ngoc Linh (Hinh 5A, 5B). Co ché chu yéu
dugc cho 13 do sim cung cdp thém cac hop chét
chdng oxy hoa manh nhu polyphenol va saponin.
Ngoai ra, L. brevis cling gop phan giai phong va
chuyén héa cac hop chat phenolic trong qua trinh
1én men [9], trong khi EPS do vi khuén lactic sinh
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tong hop ciing duoc ghi nhan c¢6 kha ning ting
cuong hoat tinh chdng oxy héa ciia sita chua dau
nanh [10]. Mic du nghiém thirc bo sung 2% chiét
xuat ca sim chira lvong hop chat chéng oxy hoa
ban dau cao hon, A ABTS va A FRAP khong gia
tang twong tmg so véi nghiém thirc 1%. Két qua
nay cho thdy, viéc duy tri hoat tinh B-glucosidase
& mtre thich hop 1a yéu t6 then chét dé tbi wu hoa
hiéu qua chdng oxy héa cua sita chua dau nanh
bd sung chiét xuét ca sam. Két qua nay tuong tu
v6i két qua nghién ciu cua Lee va cs (2021),
trong d6 sita chua bd sung dich chiét nhan sam
thiy canh & mirc 1% cho hoat tinh khu DPPH va

A

1004

g 80- ; ) 18
S 604 P C // 16
5 4 w % % c 14

FRAP cao, tuy nhién mirc gia tang hoat tinh trudc
va sau lén men thdp hon dang ké so v&i nghiém
thirc 0,5% [5]. Tuong tu, két qua nghién ctru cua
Jung va cs (2016) cling ghi nhén rang bd sung
chiét xudt sim d6 lam ting hoat tinh chéng oxy
hoéa cua sita chua tur sita dong vat [4]. Nghién ctu
nay cho thiy hiéu qua tuong dwong trong hé sita
chua thuc vat, dé)ng thoi xac dinh muac bd sung
chiét xuit sam Ngoc Linh 1% la t6i wu dé phat
huy hoat tinh chdng oxy hoéa, trong khi van dam
bao hiéu qua 1én men va tinh 6n dinh cdu tric cta
san pham.
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Hinh 5. Hoat tinh chéng oxy hoéa ciia sita chua dau nanh b sung chiét xuét cii sim Ngoc Linh
thé hién qua (A) kha ning khir goc tw do ABTS va (B) ning luc khir sit FRAP, dwoc do truéc
18n men, sau 1én men va mirc thay déi twong ing (AABTS, AFRAP). Cac miu bao gom doi
chirng (Y-CON) va sira chua bo sung chiét xuat cii sim Ngoc Linh & cac ndng dd khac nhau (0,5
- 2,0%). Cic chir cai khic nhau (a - ) trong ciing mét chi tiéu biéu thi sw khac biét cé y nghia
thong ké (p < 0,05) theo phép thir Tukey’s HSD

4. KET LUAN
Sy két hop gitta protein thuc vét tir dau nanh,
céc hop chat sinh hoc dic trung ciia sim Ngoc
Linh va hoat dong chuyén hoa cta L. brevis QD-1
d3 tao ra hiéu Gng hiép ddng, gop phan cai thién
qua trinh 1&€n men, dac tinh cAu trac va hoat tinh
chbng oxy hoa cua san pham. Két qua cho thay,
viéc bd sung bot tinh chat sim Ngoc Linh ¢ mirc
0,5 - 1,0% (w/v) thuc day qua trinh axit hoa va
sinh téng hop EPS, qua do6 cai thién do cling, kha
nang gilt nudce va lam giam hign tuong tach nude
clia sita chua d4u nanh. Trong d6, mirc bd sung
1,0% (w/v) duogc xac dinh 1a diéu kién phu hop
nhat trong pham vi nghién ctru, dya trén sy céan
bang gilta cac chi tiéu cdu trac, kha nang gitr
nudce va hoat tinh sinh hoc cta san pham. Pong
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thoi, & muc bd sung 1,0%, ham lugng TPC va
hoat tinh chéng oxy hoa (ABTS, FRAP) ting 1én
o rét, phan anh vai trd quan trong cua hoat tinh
B-glucosidase tir L. brevis trong viéc giai phong
va chuyén hoa cc hop chét ¢ hoat tinh sinh hoc.
Nguoc lai, khi néng dd tinh chat sam tang 1én
2,0%, kha nang téng hop axit, EPS va hoat tinh
enzyme c6 xu hudng bi uc ché, dan dén céu trac
gel kém 6n dinh. Trong bdi canh sim Ngoc Linh
1a dugc liéu quy cua Viét Nam nhung con thiéu
cac quy trinh ché bién phu hop theo hudng thuc
pham chirc nang, 1am han ché kha ning tiép cén
thi truong. Nghién ctru ndy cung cip co sé khoa
hoc cho viéc Gmg dung chiét xuat ci sim Ngoc
Linh vao san xuét sita chua dau nanh thuin chay,
tao ra san pham mang lai loi ich stic khoe, nang
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cao gia tri st dung va kha nang thuong mai hoa.
Trong twong lai, can tiép tuc nghién ciru tdi wu
hoéa quy trinh 1én men & quy moé céng nghiép va
danh gi4 cam quan nham nang cao kha ning chap
nhan ctia ngudi ti€u dung.

LO1 CAM ON

Xin cam on Truong Pai hoc Nguyén Tit
Thanh, Thanh phé Hé Chi Minh di hé tro cho
nghién ciru ndy, Truong Dai hoc Cong nghé
Thanh phé Ho6 Chi Minh di cung cdp tai nguyén
cho nghién cuu, Cong ty TNHH Vinacrop da
cung cdp bot tinh chdt sam Ngoc Linh cho deé tai.
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Abstract

This study evaluated the effects of Ngoc Linh ginseng (Panax vietnamensis Ha et Grushv.) root extract
powder on the fermentation process and quality characteristics of soy yogurt fermented with
Levilactobacillus brevis QD-1. The results showed that supplementation with ginseng root extract
powder at 0.5 - 1.0% (w/v) accelerated acidification and enhanced exopolysaccharide (EPS)
biosynthesis, with the highest EPS level being 1.9-fold higher than that of the control. These changes
contributed to improved hardness and water-holding capacity, as well as reduced syneresis of soy
yogurt. Notably, supplementation with 1.0% (w/v) Ngoc Linh ginseng root extract powder maintained
the B-glucosidase activity of L. brevis QD-1 at an optimal level, thereby increasing total phenolic
content from 9.71 to 16.80 mg GAE/100 g and enhancing antioxidant activity, as indicated by 1.65-
fold and 1.54-fold increases in ABTS radical scavenging activity and ferric reducing antioxidant power
(FRAP), respectively, compared with pre-fermentation levels. Conversely, when the concentration of
ginseng root extract powder increased to 2.0% (w/v), B-glucosidase activity was markedly inhibited,
leading to reduced acid production, EPS synthesis, and biotransformation efficiency of bioactive
compounds. These findings indicate that, within the tested range, supplementation with 1.0% (w/v)
Ngoc Linh ginseng root extract powder is optimal for improving the structural properties, total
phenolic content and antioxidant activity of soy yogurt, while also highlighting the potential of this
endemic Vietnamese medicinal plant for developing plant-based functional foods with health-
promoting benefits.

Keywords: Antioxidant activity, exopolysaccharide, Levilactobacillus brevis, Ngoc Linh ginseng,
SOy yogurt.
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