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TOM TAT

Hiéu qua cua mot ché pham sinh hoc phu thugc vao nhiéu yéu t6, déc biét la mdt dé vi khuan
trong che phdm. Trong thoi han sir dung, diéu kién bio qudn ‘khong duoc anh hu’O’ng bat loi, lam
giam so long bao tir vi sé anh hwéng t6i hiéu qua san pham. Nghién ciru ndy Xac dinh dg on
dinh vé ham lwong quercetin (mg), mdt do bao tir Bacillus subtilis (CFU/g) va hoat tinh chong
oxi hoa DPPH (%), hoat tinh khang khudn ciia ché pham sinh hoc trong thoi gian bao quan. Két
qua thu dwoc cho thdy sau thoi gian bdo quan ¢ nhiét d thuong 30°C, ham hrong quercetin
trong ché pham dwoc duy tri ¢ 44,74 + 0,15 mg/g, mdt do Bacillus subtilis khoding 5,32 x 10°
CFU/g. Ché pham trong thoi gian bdo qudn thé hién hoat tinh chéng oxi héa véi khd ndng trung
hoa DPPH > 60% va c6 hoat tinh khdang cdc vi khudn kiém dinh E. coli, Salmonella trong diéu
kién thuc nghiém.

T khoa: Bacillus subtilis; DPPH; Quercetin.
1. MO PAU

Trong linh vuc thuc phém bao vé stre khoe, ché phém sinh hoc dugc tao thanh véi hai thanh
phan chu yéu 1a chét xo (prebiotic) va men vi sinh (probiotic). Trong dé, probiotic c¢6 hiéu qua
duy tri sy can bang cua hé vi sinh vat duong rudt. Bacillus subtilis dugc st dung trong nhiéu loai
men vi sinh. Cac ching lgi khuan Bacillus trong probiotics c6 kha nang tao dang bao tir hinh
cau(dang khong hoat dong vdi 16p bao vé bén ngoai), Vi thé, co thé sdng sot di qua da day cua
con nguoi dé di toi dudng rudt va phat huy tac dung. Bén canh do, quercetin dugc biét dén nhu
mot chit c6 hoat tinh chdng oxy héa va khang khuin manh. Ché pham sinh hoc chira B. subtilis
va quercetin gitip ting hiéu qua chdng oxy héa, cai thién hé vi sinh dudong rudt, nang cao hiéu
qua bao vé sirc khoe. Do ché phém sinh hoc chira probiotic ¢6 thanh phan chinh 13 cac vi sinh vét
nén chit luong san pham cu thé 13 sb luong vi sinh vét bi anh hudng cua nhiéu yéu t6 trong ca
ba giai doan: san xuat, bao quan va su dung. Nghién ctru do 6n dinh nham bao dam san pham
ludn dap ung tiéu chuan chat lugng khi dugc bao quan ¢ diéu kién xac dinh theo khuyén céo.
Phuong phap nghién ctru xdc dinh tu01 tho va diéu kién bao quan cua ché phdm gdm thir nghiém
cap. tdc va theo doi dai han. Lao hoa cép tdc 1a phuong phap duoc sir dung rong réi trong du doan
d6 6n dinh va udc tinh thoi han sur dung cua cac ché pham vi khuan [1, 4]. Tai Viét Nam chua c6
nhiéu cong trinh nghién ctru vé d6 6n dinh cua ché pham probiotic, dac biét vdi chung vi khuén
B. subtilis. Trong nghién ctru trude do, ching t6i di ché tao dwgc ché pham sinh hoc chia
Bacillus subtilis, quercetin trén nén chit xo va cac ta duoc khac véi mat do vi khuan dat 6,8 x
107 CFU/g, ham lugng quercetin dat 50 + 0,05 mg/g. Ché phim c6 kha ning chdng oxi hoa,
khang khuén. Do do, nghién ciru nay duoc thuc hién véi muc tiéu xac dinh d6 on dinh cta ché
pham vé mat do vi khuan va ham lugng quercetin & diéu kién 130 hoa cip toc va diéu kién bao
quan dai han, tir d6 danh gia hoat tinh sinh hoc ctia ché phém trong diéu kién thuc nghiém.

2. VAT LIEU VA PHUONG PHAP
2.1. Nguyén li¢u
Ché pham chira vi khuan Bacillus. subtilis VTCC 51 véi mat do bao tir dat 6,8 x 107 CFU/g,
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ham luong quercetin dat 50 + 0,05 mg/g 1a san pham cua dé tai di nghién ctru trude d6 [2] duge
luu trir & nhiét 4o phong (30 + 2 °C).
2.2. Hoa chat

- M6i truomg LB: peptone 10 g/L, cao nim men 5 g/L, NaCl 5 g/L, nudc cét vira du 1 lit.

- Mbi trudng DSM: pepton 5 g/L, cao ndm men 3 g/L, KCI 3 g/L, MgS0.4.7H.0 0,25 g/L,
Ca(NO3)21M 1 mL, MnCl21M 1 mL, FeSO4 10mM 100 pL, nudce cat vura da 1 lit.

- Hoa chét phan tich quercetin: methanol, ethanol tuyét ddi, quercetin chuan (Merck).

- Hoa chat phan tich kha ning chdng oxi hoa bang DPPH: axit ascorbic, dimethyl sulfoxyd
(DMSO), Ethanol, DPPH (2,2- Diphenyl-1-picrylhydrazyl),...

- Chung vi khuan kiém dinh Salmonella typhi ATCC 10428, Escherichia. coli ATCC 25922
dugc cung cap tr bd moén Thyc vét, khoa Sinh hoc, truong Dai hoc Khoa hoc Ty nhién, Pai hoc
Quoc gia Ha Noi.

2.3. Thiét bi

Ta 4m nudi cay vi khuan Memmert cua DBuc, may lic on nhiét Thermolyme cua My, may
quang ph6 Dynamica cta Thuy Si, ti cdy v6 tring Laminar cta Phép, ti siy Memmert ctia Diic,
nodi khir tring Autoclave cua Pai Loan, may ly tdm lanh 1,5/2 ml Sigma ctia My, tu vi khi hau
Memmert cia Puec,... tai phong thi nghiém Cong nghé Hoéa sinh/Vién Cong ngh¢ mdi.

2.4. Phwong phap, ky thuét nghién ciru
2.4.1. Pdnh gid dj on dinh ciia ché pham bang phirong phdp ldo héa cap toc

Phuong phap duoc tiép can theo hudng dan cia ASEAN [9]: diéu kién thir ‘nghiém 40 + 2 °C,
d6 am twong doi 75 * 5%. Do 6n dinh ciia ché phdm duoc theo ddi & cac mdc thoi gian 0, 3, 6
thang thong qua 03 chi tiéu: Ham lugng quercetin (mg/g), mat do bao tir B. subtilis (CFU/g)
hoat tinh sinh hoc cta ché pham.

2.4.2. Panh gid dg on dinh ciia ché pham bang phwong phdp theo déi dai han

Ché phim duoc theo ddi do on dinh trong 12 thang ¢ diéu kién nhiét do 30 + 2 °C, do 4m
tuong doi 60 £ 5%. Ché’phém duogc kiém tra vé ham lugng quercetin, nong dd vi sinh vat va hoat
tinh sinh hoc qua cac moc thoi gian: 0, 3, 6, 9, 12 thang.

2.4.3. Xdc dinh ham lwong quercetin

Ham lugng quercetin dugc xac dinh theo phuong phap UV-VIS dugc mo ta theo Nguyén Thi
Kim Lién va cong su c6 cai bién [7]. Dung duong chuin quercetin & cac dai ndng do 2, 3,58,
10, 15, 30 pg/ml. Ché phdm dugc chuan bi & noéng d6 1 mg/ml. Hat 500 pl dung dich mau ché
pham dinh mirc bang ethanol ti Sml ta duoc mau cén do. Dua trén phuong trinh duong chuin da
1ap xac dinh ham Iugng quercetin ¢6 trong ché pham theo cong thire (1):

F=k.(C.V)/m (8]

Trong do: F - Ham luong quercetin (mg/g); k - H¢ s6 pha loang; C- Nong do quercetin tur
duong chuan (mg/ml); V - Thé tich dich chiét thu dugc (ml); m - Khoi lugng mau c6 trong thé
tich (V).

2.4.4. Xac dinh mdt do vi khudn [6]

Pha lo&ng ché pham véi nude cat khtr trung thanh day cac nong d¢ thap phan 10%, 107, 10%,...
Trai 50 - 100 pL dich pha loang ¢ nong do 10‘7,~ 10:8 1én dia thach LB, 0 ¢ 37 °C, 48 h. Bém s0
khuan lac trén cac dia c~(') 30 — 300 khuan lac. Moi nong d6 pha loang lap lai 3 1an. Xac dinh s t€
bao vi khuan trén 1g mau theo cong thic (2):

) ) N=AXx1Kx1V ) i 2

Trong do: N - S6 lugng t€ bao VSV trong 1 g mau; A - S6 khuén lac trung binh ¢ mét nong
d6 pha loang; K - B¢ pha lodng ctia mau; V - Thé tich dich mau dem trai, ml.

Tap chi Nghién citu KH&CN quin su, S6 Déc san FEE 2023, 264-270 265



Hoa hoc — Sinh hoc — Moi truong

2.4.5. Phirong phap danh gia hoat tinh khang oxi hoa qua kha nang cho hydro

Xac dinh kha nang khang oxy hoa (bat géc DPPH) [8]: Hoa tan DPPH trong methanol dat
ndng d6 0,25 uM. 1 g ché pham duoc hoa trong methanol 6 cac nong d6 pha loang khac nhau. 1 mL
DPPH duoc bd sung vao cic ong co san mau dich ché pham. Hn hop phan tmg duoc u ¢ 37 °C
trong 30 phat. Xac dinh d6 hip thu quang ciia dung dich sau phan ing 6 budc song 517 nm. Ong
¢6 dung mo6i va dung dich DPPH duoc xem la mau do6i chimg. Kha nang trung hoa goc tu do (A)
sinh ra ttr DPPH ctia mau thr dugc tinh theo cong thirc (3):

A (%) =[1 - (As — Ag)/Ac]x100 (3)

Trong do: As - D9 hép thy cia miu cing v6i DPPH; Ao - DO hép thy cia miu ma khong co
DPPH; Ac - B hap thu cua DPPH véi mau doi chung.
2.4.6. Phuwong phdp xdc dinh hoat tinh khéang khudn ciia ché pham

Hoat tinh khang khuan ctia ché pham duogc xac dinh bémg phuong phéap khuéch tan dia thach
theo mo ta cua Jaisinghani va cong sy [5]. Cac vi khuén kiém dinh E. coli, S. typhi duge nudi
tang sinh trong mé1 truong LB 1ong va nudi ciy dich huyen phu vi khuén cho dén khi dat ODsoo
bang 0,8. Tlep theo, 100 pL dich vi khuén dugc trai déu 1én bé mat dia thach, sau do, dia thach
duoc dé kho 15 phit. Pat 5 khoanh gidy v tring dudng kinh 6mm 1én mit dia thach theo vi tri
danh dau. Sau @6, hit 20 pL dung dich pha loang ché pham trong DMSO ¢ ndng d6 1 mg/mL, 5
mg/mL va 10 mg/mL vao khoanh gidy. 20 pL khang sinh Ciprofloxacin ¢ nong d6 5 pg/mL
dugc str dung 1a d6i chimg dwong va 20 pL. DMSO duoc sir dung 1a dbi chimg am. Cac dia duoc
dé & nhiét 6 phong 30 phut cho cac chét duoc khuéch tan, sau d6, u cac dia trong tii 4m 37 °C.
Sau 24 gio, quan sat va do kich thudc vong khang khuén bang thuéce do.

3. KET QUA VA THAO LUAN
3.1. Két qua xac dinh d9 on dinh ciia ché pham bang phwong phap ldo héa cip toc
3.1.1. Xdc dinh ham lwong quercetin bang phiong phdp ldo héa cdp toc
Két qua xac dinh duong chuan quercetin dugc thé hién ¢ hinh 1.
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Hinh 1. Buong chudn quercetin.
Puodng chuan c6 phuong trinh y = 0,0719505x — 0,0568987
Két qua dinh luong ham luong quercetin trong mau ché pham dugc thé hién & bang 1.
Bing 1. Ham lwong quercetin theo thoi gian bdo qudn & diéu kién ldo héa cdp toc.

STT | Thoi Tén Ham luong Ham luong Tudi tho udc Tudi tho
gian mau | quercetintrung | quercetin con lai tinh & diéu udc tinh &
(thang) binh trong ché trong ché phdm kién thir diéu kién
pham (mg/g) (%) nghiém thuong
(théang) (thang)
1 Q1 50,648
2 0 Q2 50,542 100
3 Q3 49,741
4 3 Q4 48,277 94,58
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5 Q5 47,795 6,6 132
6 Q6 46,627

7 Q7 45,675

8 6 Q8 44,284 90,63

9 Q9 46,831

Nhan xét: Tudi tho ctia san pham dugc xac dinh khi ham luong duoc chit trong ché pham 16n
hon hoac bang 90% so voi ham luong ban dau. Két qua cua bang 1 cho thdy sau 6 thang ¢ diéu
kién 3o hoa cap téc, ham lugng quercetin trong ché pham con 90,63% so véi ban dau. Tudi tho
ctia ché pham vé ham luong quercetin & diéu kién thyc nghiém dugc wéc tinh khoang 6,6 thang
tuong g véi tudi tho ¢ diéu kién thuong la 13,2 thang. Bén canh do, sau 06 thang bao quan ¢
diéu kién ldo hoa cap toc, ché pham khong thay doi vé méat cam quan (bdt x0p, mau vang nhe).
3.1.2. Xdc dinh mdt do vi khudn trong ché pham & diéu kién ldo héa cap toc cia quercetin

Két qua xac dinh mat d6 vi khuan trong ché pham sinh hoc theo thoi gian bao quan dugc thé
hién & bang 2:

Bing 2. Mdt dé vi khudn Bacillus subtilis theo thoi gian thir nghiém ldo héa cdp toc quercetin.

Diéu kién bao quan Diéu kién 3o hoa cap tdc cua quercetin (thang)
Thoi di€ém (thang) 0 3 6
B. subtilis (CFU/g) 6,8 x 10’ 2,84 x 10’ 9,37 x 10°

Két qua bang 2 cho théy, tai diéu kién 130 hda cip tdc ctia quercetin, mat do vi khuan khong
c6 su thay doi dang ké. Diéu nay 1a phu hop véi nhan dinh cua Shibazaki va cong su (1998) rang
bao tir cua B. subtilis khong bi bat hoat khi xtr ly ¢ nhiét do thap hon 80 °C & ap suat khi quyén.
Do vay, c6 thé thiy diéu kién 130 hoa cip tdc ciia quercetin 1a chua phut hop cho xac dinh d6 6n
dinh cua ché phém O chi tiéu mat d¢ vi sinh vat. Bén canh do, theo tap chi FDA, khi bdo quan &
40 °C sau 6 thang, vi khuan B. subtilis chi bj giam hoat dong khoang 15% so v&i vi khuan & thoi
diém ban dau ma khong bi suy giam nhiéu vé mat do té bao [10].

3.1.3. Xac dinh hoat tinh sinh hoc cua chéphcfm & dieu kién ldo héa cd'p téc
3.1.3.1. Hoat tinh chong oxi héa (DPPH)
Bing 3. Hoat tinh chong oxi héa ciia ché pham.

Diéu kién bao quan Diéu kién 130 hoa cap tdc cua quercetin (thang)
Thoi diém (théng) 0 3 6
Hoat tinh chong oxi héa (% DPPH) | 65,89+ 0,05 | 64,73+0,05 | 64,04 +0,05
Két qua bang 3 cho thay ché pham van giit dugc hoat tinh chéng oxi hoa khi bao quan ¢ diéu
kién 140 héa cap tc. Két qua nay 1a phu hop voi sy 6n dinh ctia ham luong quercetm trong ché
phim trong thoi gian bao quan. Ham luong quercetin c6 sy 1ién hé mat thiét véi hoat tinh sinh
hoc ctia ché pham.

3.1.3.2. Hoat tinh khang khudn ciia ché pham ¢ diéu kién ldo héa cdp toc
Bing 4. Hoat tinh khang khudn ciia ché pham.

Nong Pudng kinh vong khang khuan (mm)
Mau do E. coli | S. typhi
(mg/ml) | 0 thang 3 thang 6 thang 0 thang 3 thang 6 thang

1 92+16 |8/0+14| 73+x17 |103+12|97+16 | 8§8+£15

Ché phdm 5 105+15|96+12 | 92+15 |112+14|105+x12| 96+1,3
10 126+13]109+15| 97+15 |135+14|128+15[109+12

DMSO - 0 0 0 0 0 0

Ciproflaxacin | 0,005 [156+15|151+13]149+15|212+12|205+14[214+11
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Két qua bang 4 cho théy ché pham van gitr duoc hoat tinh khang khuén khi bao quan & diéu
kién 130 hoa cap téc. Mau ddi ching 4am DMSO khong xuét hién vong khang khuéan ddi véi cac
vi khuén thir nghiém. Khéng sinh Ciprofloxacin 5 pg/ml ¢6 hoat tinh rc ché manh vi khuan E.
coli, S. typhi thé hién ¢ duong kinh vong khang khuén trung binh 1an luot 12 15,2 mm va 21,03
mm. Két qua duong kinh vong khang khuan cua dbi chimg 4m (DMSO) va ddi chimg duong
(Ciprofloxacin) tuong dong v&i nghién ctru ciia Mohapatra va cong sy (2011) [3]. Ché phiam co
kha ning wc ché sy phat trién cia ca 2 chung vi khuén thur 'nghiém ¢ nong do ché pham 1, 5 va
10 mg/ml theo thoi gian thue nghiém ¢ diéu kién 130 hoa cép toc clia quercetin, Kha ning khgtng
khuan cua ché pham ty 1¢ thuén v6i néng d6 pha lodng, c6 su khac biét khong co y nghia thong
ké qua cac moc thoi gian bao quan. Sy 6n dinh hoat tinh khang khuan cua ché pham c6 lién quan
dén sy on dinh vé ham lugng quercetin trong ché pham [5].

Két qua cho thiy ché phim c6 sy on dinh yé ham lugng quercetin trong diéu kién bao quan
lao hQa cap tdc, hoat tinh sinh hoc cua ché pham ciling duoc duy tri so voi hoat tinh & thoi diém
ban dau.

3.2. Xac dinh d$ 6n dinh ciia ché pham bing phwong phap theo déi dai han
3.2.1. Xdc dinh dé on dinh cia ché phcfm vé ham luong quercetin va mdt do vi khudn bcfng
phuwong phap theo doi dai han

Két qua dugc thé hién & bang 5.

Bing 5. Ham lwong quercetin, mdt dg bdo tir theo thoi gian bdao quadn ¢ diéu kién thuong.

STT | Thoi gian (thang) | Ham luong quercetin trung binh | Mat d¢ B. subtilis (CFU/g)
trong ché pham (mg/g)
1 0 50,52 + 0,05 6,8 x 107
2 3 48,28 £ 0,12 3,22 x 107
3 6 46,64 + 0,17 9,56 x 10°
4 9 45,98+ 0,14 7,72 x10°
5 12 44,74 £ 0,15 5,32 x 10°

) Két qua bang 5 cho théy, tai diéu kién nhiét do thuong 30 °C, ham lugng quercetin duoc gt
on dinh theo thoi gian bao quan (12 thang). Sy suy giam ham lugng chi khoang 10% so v6i ham
luong ban dau. Mat do B. subtilis c6 su suy gidm theo thoi gian bao quan. Tai 3 thing bdo quan
dau tién, mat do bao tr van gitt dugc sy on dinh 3,22 x 10’ CFU/g. S6 luong bao tir giam dan tur
thang thr 6. Nguyén nhan cua sy suy giam mat do bao tir trong ché phdm c6 thé€ do anh hudng
cua dieu kién nhiét d9, do am bén ngoai moi trudng.

Tom lai, ¢ 6n dinh cia ché”phém theo chi ti€u ham lugng quercetin tai diéu kién bao quan
dai han c6 sy tuong ung voi két qua du doan thoi gian bao quan cua ché phdm bang phuong
phap ldo hoéa cap toc. Ché pham c6 sy O6n dinh vé ham lugng hoat chat va mat d¢ vi sinh vat
trong thoi gian bao quan ¢ nhiét do 30 °C, 12 thang.

3.2.2. Két qua xdac dinh hoat tinh sinh hoc cia chéphém
3.2.2.1. Hoat tinh chéong oxi héa (DPPH)
Bing 6. Hoat tinh chong oxi héa ciia ché pham.

Diéu kién bao quan Diéu kién thuong
Thoi diém (thang) 0 3 6 9 12
Hoat tinh chéng oxi héa (% 6589+ |6459+ 63,45 £ 62,17 £ 60,04 £
DPPH) 0,13 0,25 0,15 0,22 0,15

Két qua bang 6 cho thiy hoat tinh chdng oxi hoa ctia ché pham giam nhe theo thoi gian bao
quan & diéu kién thuong. Kha ning trung hoa gdc tw do DPPH sau thoi gian bao quan 12 thang
dat 60,04%, giam 8,9% so voi thoi diém ban dau. Két qua ndy 1a phu hop véi su suy giam nhe
ham luong quercetin trong ché phim trong thoi gian bao quan.
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3.2.2.2. Hoat tinh khdng khudn cia ché pham ¢ diéu kién bdo qudn dai han
Bing 7. Hoat tinh khdng khudn ciia ché pham.

Nong DPuong kinh vong khang khuan (mm)
Miu (iq;/ E. coli - S. typhi -
mi) 0 thang|3 thang|6 thang9 thang thang 0 thang|3 thang|6 thang|9 thang thang
1 94+|92+|90+|83+|73+£(103+|10,1+/98+ |90+ |86
15|14 | 15 | 13 | 12 | 172 12 | 12 | 15 | 15
Ché phim 5 10,2+(10,0+( 9,6+ |92+ |88+ |11,2+(10,9+(10,6 £/10,0£| 9,0+
12 | 13 |12 | 05 | 12 [ 133 | 12 | 12 | 15 | 15
10 12,7+|12,2+|11,2+|10,8 £{10,0 £{ 13,7 £ (13,5 +|12,8 £|11,9 +|10,6 £
13 [ 15 | 15 | 14 | 15 | 14 15| 14 | 15 | 12
DMSO - 0 0 0 0 0 0 0 0 0 0
Ciproflaxacin|0,005 15,6 £/15,1 +|15,6 £|15,8 +{15,5+| 21,2+ (20,5 +|21,4 £/20,5+|20,3 £
’ 15|13 |12 | 13 | 12 | 172 14 | 15 | 16 | 15

Két qua bang 7 cho thay ché pham van giit dugc hoat tinh khang khuan khi bao quan ¢ diéu
kién thuong. Ché pham c6 kha ning trc ché sy phat trién ciia ca 2 chung vi khuan thir nghiém &
nong do ché pham 1, 5 va 10 mg/ml theo thdi gian bao quan (12 thang). Sy giam nhe hoat tinh
khang khuan coa che pham c6 lién quan dén ham luong quercetin trong ché pham. Nhu vay, ché
pham chua quercetm va vi khuan B. su btllls c6 kha nang khang khuéan dbi véi hai ching vi khuan
kiém dinh E. coli va Samonella typhi. Su 6n dinh vé& ham luong quercetin & diéu kién 130 hoa cip
tdc cling nhu diéu kién thudng gitip ché phdm duy tri duogc hoat tinh sinh hoc & cac diéu kién
tuong Ung.

4. KET LUAN

Pi xac dinh dugce d6 6n dinh cia ché phdm chita quercetin va Bacillus subtilis bang phuong
phap 130 hoa cép tc va theo ddi dai han. Ché pham co do 6n dinh & diéu kién bao quan nhiét do
30°C, d6 4m tuong dbi 60 + 5%. Thoi gian bao quan du kién cua ché pham ¢ diéu kién trén 1a
13,2 thang. Sau thoi gian bao quan & nhiét do thuong 30 °C, ham lugng quercetin trong ché
pham duoc duy tri & 44,74 + 0,15 mg/g, mat d6 Bacillus subtilis khoang 5,32 x 10° CFU/g. Ché
pham trong thoi gian bao quan thé hién hoat tinh chdng oxi héa véi kha ning trung hoa DPPH >
60% va c6 hoat tinh khang cac vi khuan kiém dinh E. coli, Salmonella. typhi trong diéu kién thuc
nghiém. Can tiép tuc nghién ctru dé gia tang thoi gian bao quan ctia ché pham.
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ABSTRACT

Research on the stability of concentration and biological activity of preparation including
Bacillus subtilis, quercetin under experimental conditions

The efficiency of a biological preparation depends on many factors, especially the
density of its bacteria. During shelf life, protective conditions do not have any factor that
reduces the number of spore bacteria. This study determined the stability of quercetin
content (mg), density of Bacillus subtilis (CFU/g) and DPPH antioxidant activity (%),
antibacterial activity, etc., in storage time. The obtained results showed that after storage
time at room temperature of 30 °C, the quercetin content in the preparation was
maintained at 44,74 + 0,15 mg/g, the density of Bacillus subtilis was about 5,32 x 10°
CFU/g. The product, during storage, showed antioxidant activity with the ability to
neutralize DPPH > 60% and was active against tested bacteria E. coli, Salmonella at
experimental conditions.

Keywords: Bacillus subtilis; DPPH; Quercetin.
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