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TOM TAT

Nghién cizu tgo ché pham vi géi synbiotic tir ching L. casei va si dung ché pham vi géi
synbiotic dé tham do vmg dung tao san pham keo déo synbiotic. Két qud nghién ciru thu dwoc nhie
sau: thiz nghiém tgo ché pham vi géi synbiotic tir L. casei véi siz dung prebiotic la Galacto-
oligosaccharides (GOS) 1,5% dé cdi thién kha néing song cua chung L. casei. Vi goi bang phuwong
phap sdy phun véi cac thong sé nhuw sau: ham hrong maltodextrin 12 15% (w/v); nhiét dg say phun
dau vao 1a 130°C, luu hrong dich phun 1a 200 ml/gio cho ché phdm vi géi ¢6 kich thiréc trung binh
1a 2,15 pum, dm dé ché pham dat khoang 4,6% va mdt dé vi khuan L. casei la 9,63 log CFU/g. Ché
phcfm keo déo synbiotic thu duoc dat chat lwong va s6 luong probiotic. Mdr dé probiotic dat 8,18
log CFU/g sau 6 tuan bao qudn ¢ nhiér dé phong va dat 7,90 log CFU/g sau 9 tuan bdo qudn ¢
nhiés d6 méat. San phdm bdo toan hoat tinh probiotic ban dau va dat yéu cau vé vi sinh an toan
thyec pham.

Tir khoa: ché pham vi goi; keo déo synbiotic; siy phun; L. casei

1.  Diatvan dé

Trong nhitng nim gan day, viéc san xuit cac loai thyc phim chtc ning chua
probiotic tac dong cé loi 1én vat chu da va dang dugc quan tam. Probiotic Ia nhitng vi sinh
vat sdng, chu yéu 13 vi khuan, twong ty cac vi sinh vat cd loi ty nhién khac dugc tim thiy
trong rudt, nhiing vi khuin nay dwoc bd sung vao ché d6 an nham can bang hé vi khuan
duong rudt dé cai thién sic khoe (Nguyen, 2019). Probiotic hd trg viéc tiéu hoa thirc dn
dugc tét hon, giam rdi loan hé duong rudt, cai thién sy dung nap lactose, cai thién chuc
nang mién dich, giam cholesterol, ¢c ché vi khuan gay hai duong rudt. Hién nay, phuong
phap vi goi dé bao vé té bao vi khuan da co két qua 16n vé ting cuong kha ning séng caa
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nhitng vi sinh vt trong san pham thuc pham ciing nhu trong hé tiéu héa. Vi géi gilp té bao
vi sinh vat cach li voi méi truong xung quanh, giam su ton thuong ciing nhu sy ton that sb
luong té bao, té bao vi sinh vat s& duoc bao vé tét hon trong méi truong cuc doan nhu pH
thap, mudi mat, sé¢ nhiét... va nang cao hoat tinh probiotic, ting gia trj V& mat cam quan
cho san pham (Ding, & Shah, 2009; Rokka, & Rantaméki, 2010).

Dé tang kha ning ton tai cua vi khuan probiotic trong diéu kién cuc doan, viéc két
hop st dung probiotic vé&i prebiotic s& gilp cai thién kha ning sdng sét caa chung loi
khuan khi di qua hé da day va rudt non, gia ting hiéu qua cua chung probiotic trong rudt
gid. Prebiotic 1a cac thanh phan thuc pham khéng tiéu héa duoc cha yéu la
oligosaccharide, c6 tac dung kich thich sy phat trién va hoat dong mét sb loai vi khuan cé
loi cho stic khoe ddng thoi tc ché mot sé loai vi khuan khac trong rudt két (rudt gia) gop
phan ting cuong suc khoe cai thién hé tiéu hoéa cho vat cha. Cac oligosaccharide nay
khong duoc thuy phan trong rudt non nén con duoc goi 1a chit xo trong khau phan in
(Roberfroid, 2007).

Hién nay, trén thé gigi co hang trim loai thuc pham probiotic véi hang ngan cac
thwong hiéu khac nhau. O Viét Nam, hién chi c6 mot dong duy nhat 1a san pham chira
probiotic 1a Probi (dong san pham caa Vinamilk) va sita chua udng Yakult (dong san pham
cta Yakult) sir dung chung L. casei. Keo 1a mét trong nhirng san pham chinh trong cong
nghiép ché bién san pham tir duong. Keo co dic tinh dé bao quan, dé sir dung, phi hop voi
nhiéu dbi twong st dung. Nham da dang hoa va ting cudng gié tri cia keo gop phan da
dang hoa dong thuc pham chic ning probiotic, dé tai “Thir nghiém tao ché pham vi goi
synbiotic tir chung L. casei va ang dung trong san pham keo déo synbiotic” duoc
nghién ctu.

2. D6i twong va phuwong phap nghién ciu

Vi khuan: chang probiotic L. casei P.2.3 tir bo suu tap giéng cua Bo mdn Coéng nghé
Sinh hoc, Trudong Pai hoc Bach khoa, PHQG TPHCM. Hai chung vi khuan gay bénh chi
thi Staphylococcus aureus ATCC 29213, Salmonella enterica serovar Typhimurium ATCC
14028.

Hoéa chat: Thudc nhudém lugol, fushin, tim tinh thé, safranin, con 70°, NaOH 1N, HCI
IN, dém pH 7, nuéc mudi sinh 1i, Galacto-oligosaccharides (GOS) (PureBulk, Mi), Fructo-
oligosaccharides (FOS) (Novaco, Nhat), Inulin (Novaco, Nhat), gelatin (Knox, Mi).

Moi truong: MRS agar, MRS broth (Himedia, An D¢), méi trudng da day nhan tao
(Simulated Gastric Fluid: SGF), mudi mat nhan tao (Simulated Intestinal Fluid: SIF). M6i
truong da day nhan tao (SGF) gém 9 g/l NaCl + 3 g/l pepsin diéu chinh vé& pH khao sét
bang HCI 5M. Mbi trudng mudi mat nhan tao (SIF) gom 9 g/l NaCl + 3 ml/l mat bo diéu
chinh vé& pH 7 bang NaOH 5M. (Himedia, An D).

Quan sdt hinh thdi dai thé va vi thé: Gidng vi khuan L. casei nudi trén mdi trudng
thach nghiéng duoc dem di nudi trén moi truong thach dia MRS, 1 ¢ nhiét do 37°C trong
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72 gio. Sau khi u, quan sat hinh thai té bao, chon khuan lac phat trién t6t dem nhudém
Gram, quan sét vi thé dudi kinh hién vi quang hoc.

Khdo sdt dwong cong sinh trueng: Cay nhan gidng L. casei. Sau 02 gio nudi ciy lay
méau do d6 hap thu & budc soéng 600 nm. Xay dung duong twong quan giita mat do vi
khuan (log CFU/ml) va d hap thu & budc séng 600 nm. Dua vao dudng twong quan suy ra
mat do6 vi sinh vat tai mdi thoi diém 1ay mau. Dung dudng cong sinh truéng cua L. casei,
chon thoi diém thu nhan sinh khdi cao nhét.

Khdo séat khd nang thich nghi pH thap: Li thm dich nudi ciy L. casei sau 24 gio véi
tbc d6 6000 vong/phut trong 10 phat, nhiét do & 4°C. Thu sinh khéi, rira sach 2 1an véi
nuéc mudi sinh 1i. Bé sung 1% dich huyén phu vao méi truong da day nhan tao (SGF) diéu
chinh pH 2,5. Chi tiéu theo d&i: mat do vi khuan L. casei trong 2 gio.

Khdo sét kha ning chong chiu mudi mat: Li tdm dich nudi ciy L. casei sau khi thich
nghi pH 2,5 sau 24 gio véi tbe d6 6000 vong/phat trong 10 phat, nhiét d6 ¢ 4°C. Thu sinh
khdi, rira sach 2 1an véi nuge mudi sinh 1i. B6 sung 1% dich huyén phu vao méi trudng
mudi mat nhan tao (SIF) diéu chinh pH 7. Chi tiéu theo ddi: mat d6 vi khuan L. casei (log
CFU/g) trong 4 gio.

Khdo séat khd nang khdng khuan cua L. casei: Xac dinh hoat tinh khang khuan bing
phuong phap duc 15 thach: Lén men L. casei trong mdi truong MRS dich thé, lic 200
vong/phut trong 48 gio ¢ nhiét d6 37°C. Li tam dich nudi 1200 vong/ phut, loai sinh khdi,
thu dich bacteriocin thd. Nhé 0,5 ml dich bacteriocin thd vao céc 15 thach trén dia da cay
san vi khuan chi thi, nudi & 37°C trong 24 gid. Sau 24 gid nudi trong ti 4m, dua ra quan sat
vong khang khuan xung quanh giéng.

Tdi dinh danh chuing L. casei: Xac dinh danh phap dén muc loai cua chang L. casei
bang phuong phap giai trinh tu gen 16S rRNA va tra cau trén BLAST SEARCH. Mau
duoc gui tai Cong ty TNHH Dich vu va Thuong mai Nam Khoa.

Khdo sat dnh huéng cua céc logi prebiotic FOS, GOS, Inulin dén ti 1é séng cua
L. casei: Nhan gidng cap 1 trong moéi truong MRS. Nhan giéng cip 2 trong méi trudng
MRS c6 b sung lan luot prebiotic FOS, GOS, Inulin theo ti I& 1%, u & nhiét d6 37°C trong
24 gio. Pha lodng dung dich mau, trai dia trén moi trudng MRS — Agar, i ¢ nhiét d6 37°C
trong 72 gid. Sau khi xac dinh duoc loai prebiotic phu hop tién hanh khao sat nong do
prebiotic lua chon vai c4c ti 16: 0,5%, 1%, 1,5%, 2%. Chi tiéu theo ddi: mat d6 vi khuan L.
casei (log CFU/mI) tai cac thoi diém khao séat & céc thi nghiém trén.

Khdo st qué trinh sdy phun tgo ché pham vi goi synbiotic: Trong qué trinh siy trén
thiét bi (SD-1000, Eyela), thuc hién khao sét 3 thong sb, bao gom:

- Ham luong maltodextrin ¢ cac muc 10%, 15%, 20%, 25% (w/v). Cac thong sb cd
dinh: luu lugng dich phun 12 200 ml/gio, nhiét do khong khi dau vao la 130°C.
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- Nhiét d6 dau vao cuaa qua trinh sdy phun ¢ cac mac 120°C, 130°C, 140°C, 150°C.
Cac thong sb cb dinh: luu lwong dich phun Ia 200 ml/gio, maltodextrin phi hop véi khao
sat trén.

- Luu luong dich phun cua thiét bi sdy phun & cac muc 150 ml/gio, 200 ml/giod, 250
ml/gio va 300 ml/gio. Cac thong sé ¢b dinh: nhiét dé khong khi dau vao, maltodextrin phi
hop véi khao sat trén.

Tham do tao keo deo synbiotic: Quy trinh tham do tao keo déo dugc thuc hién theo
quy trinh (Hartel, von Elbe, and Hofberger 2018),(Gio trinh Céng nghé san xuat banh keo
2015) c6 b sung vi géi synbiotic & budc phéi tron trudc khi tién hanh rét khudn tao keo déo.

Kiém tra hinh thdi va kich thuéc ché phdam vi géi: Ché pham vi goi dugc chup anh
duéi kinh hién vi dién tir quét SEM dé kiém tra ciu trc bé mat va kiém tra kich thudc
trung binh cua hat vi gdi bang may do kich thuéc hat HORIBA LA-950 (Nhat Ban) voi
giai do 0,1 + 1000 um.

Xdc dinh mdt dg té bao: phuong phép trai dia (Tran, 2009).

Xdc dinh gia tri pH: Gié tri pH duoc xac dinh bang méay do pH Hanna (Mj).

Xdc dinh @3 am: Str dung can say am AMB 50.

Phwong phdp thong k& xi 1i so lidu: Tat ca cac thi nghiém duoc l3p lai 3 lan, thuc
hién theo thé thirc hoan toan ngau nhién. Két qua thu duoc xir Ii bang phan mém théng ké
Stagraphics véi d tin cay 95%. Str dung phuong phap xu |i phan tich ANOVA 1 nhan t6,
so sanh su khac biét cac gia tri trung binh dya trén kiém dinh LSD.

3.  K&étqua vaban luan
3.1. Khdo sdt diic diém sinh hgc va hogt tinh probiotic ciia chiing Lactobacillus casei
3.1.1. Pdc diém sinh hoc cua ching Lactobacillus casei

Chung gidng L. casei duoc tién hanh cay chuyén, kiém tra do thuan va xay dung
duong cong sinh trudng lam tién dé cho cac khao st tiép theo (Hinh 1). Chung khao sét
thich nghi v&i méi trudng trong 6 gio, ting trudng manh trong 20 giod tiép theo, mat do vi
khuan thay dbi tir 2,30 — 6,67 (log CFU/ml), day 1a giai doan tang trudng cao nhat caa vi
khuan. Khi d&én giai doan can bang, té bao & trang thai can bang dong nén mat do té bao c6
giam nhung khong dang ké. Nhu vay, tir két qua khao sat dudng cong sinh trudng cua
chung khuan L. casei voi muc dich thu sinh khéi nham st dung trong qua trinh tao ché
pham vi goi synbiotic, ching t6i chon thdi diém thu nhan sinh khdi cao nhét 1a 24 gio véi
mat do cao nhat 14 6,67 (log CFU/mI).
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3.1.2. Kha néng chong chiu diéu kién cuee doan trong hé tiéu hoa cua ching Lactobacillus casei

Chung gidng L. casei duoc khao sat hoat tinh probiotic. Hinh 2.a cho thiy ¢ moi
truong da day nhan tao (SGF) diéu chinh pH 2,5, mat d6 té bao ¢ thoi diém ban dau 14 8,72
(log CFU/mI), sau 1 gid mat do té bao giam con 8,28 (log CFU/mI), sau 2 gid mat do té
bao chi con 8,06 (log CFU/mI). Két qua nghién ciu nay phd hop véi két qua caa Anna
Reale va cong su (2014), cac chang L. casei, L. paracasei va L. rhamnosus cd thé tiép tuc
tang truong sau 2 gio & pH 2,5 khi nudi cay trong diéu kién tdi wu (66%) va mot sé ching
con c6 thé tiép tuc tang truong sau 2 gio ¢ pH 1,5 (3,3%) (Reale et al. 2014). Nhu vay, vi
khuan L. casei ¢ thé sdng sot sau 2 gio & pH 2,5 (mat do té bao dat & mac 108 té bao,
giam 7,57% so vé6i ban dau) do d6 c6 kha ning chdng chiu véi méi truong cuc doan trong
da day.
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Hinh 2.b cho thiy ¢ moéi trudng mudi mat nhan tao (SIF) 0,3%, mat do té bao & thoi
diém ban dau 1a 8,24 (log CFU/mI), sau 2 gio> mat do té bao tang 1én 8,40 (log CFU/ml),
sau 4 gid mat do té bao c6 xu hudng ting dat 8,92 (log CFU/mI). Két qua nghién ctru nay
phu hop véi két qua cua Hassan Hassanzadazar va cong su (2012) cac chang L. plantarum
va L. casei c6 kha niang song sot rat cao trong diéu kién mudi mat 0,3% (Hassanzadazar et
al. 2012). Nhu vay, chung vi khuan L. casei c6 kha ning thich nghi, chiu dugc diéu kién
cuc doan mudbi mat & rudt non.

3.1.3. Khd ndng khdng khudn cia ching L. casei

Bacteriocin duoc sinh téng hop bai vi khuan lactic (Lactic Acid Bacteria, LAB) la
chat khang khuan c6 ban chit peptit hoic protein duwgc tong hop theo con duong ribosome
& ca vi khuan Gram 4m va Gram duong. Bacteriocin khong gy di tng va khong gay hai
cho stc khoe con nguoi (Bromberg et al., 2004).

(b)
Hinh 3. Kha nang khang S. Typhimurium ATCC 14028 (a)
va S. aureus ATCC 29213 (b) cua chung L. casei

Bdng 1. Puong kinh vong khang khudn cia chuing L. casei véi 2 chung vi sinh vat chi thi

Vi khuan chi thi Puong kinh vong khang khuan (mm)
S. Typhimurium ATCC 14028 19
S. aureus ATCC 29213 22

Két qua thi nghiém cho thay, chang L. casei ¢6 kha niang tc ché ca 2 chung vi sinh
vat chi thi, do d6 c¢6 kha ning tao vong khang khuan ngan can sy phat trién cua chung vi
sinh vat gay bénh. Thir nghiém khang S. Typhimurium ATCC 14028, duong kinh vong
khéng khuan 12 19 mm va thtr nghiém khang S. aureus ATCC 29213, duong kinh vong
khéng khuan 1a 22 mm. Két qua thi nghiém nay twong tuw voi két qua nghién ctu caa
Ashraf Mahdy Sharoba va cong su (2015), ca 3 chung L. acidophilus ATCC 20552,
L. casei DSM 20011, L. plantarum ATCC 14917 déu c6 kha ning khang khuan dbi vai 7
chang vi sinh vat chi thi gdm: B. cereus DSM 351, E. coli ATCC 25922, S. aureus ATCC
12600, L. monocytogenes, S. Typhimurium ATCC14028, K. pneumonia ATCC 1705 va P.
aeruginosa ATCC 43495. Chung L. casei DSM 20011 c6 kha nang khang S. Typhimurium
(duong kinh vong khang khuan 1a 10 mm) va khang S. aureus (duong kinh vong khang
khuan 1a 15,5 mm) (Soliman et al. 2015). Nhu vay, chung L. casei c6 kha ning khang
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S. Typhimurium va S. aureus va ciing 1a nhirng chi tiéu vi sinh sau nay can ra soat véi dinh
hudng ng dung keo déo synbiotic.
3.1.4. Tdi dinh danh vi khudn Lactobacillus casei

Sau khi khao sat cac hoat tinh probiotic caa chung L. casei P.2.3, ching t6i tién hanh
tai dinh danh bang phuong phap giai trinh tw gen 16S rRNA va tra cau trén BLAST
SEARCH. Muyc dich cta tai dinh danh dé kiém tra lai chung trudc khi budc qua cac nghién

ctru veé ng dung.
KET QUA TRA CUFU TREN BLAST SEARCH (NCEBI)

NR_ 075032 Lactobacillus casei ATCC 334 strain ATCC 334 165 riboso.. S=994 E=0
Color key for alignment scores
<3O 40 -50 S50 - BO-200 =200
Qs i -
[}
1 00 200 < T Lo | . lelnl] S00

Max Total Query E  Max
score score cover value ident

asei ATCC 334 siram ATCC 334 165 ribosomal RNA compiete sequence 994 954 100% 00 99% MR 0750321

Accession

Descripbaon

-

Lactobacillus casei ATCC 334 strain ATCC 334 168S ribosomal RNA, complete seguence
Sequence ID: reflNR_ OFS032 1|Length: 1S&68Number of Matches: 1

Related Information

Range 1: 14 to SSaA4aGenBankGraphics

Hinh 4. Két qua dinh danh mdu vi khudn xét nghiém tra cizu trén BLAST SEARCH

T6m lai, chang vi khuan duoc tai dinh danh 1 L. casei ¢4 kha ning chng chiu céac
diéu kién cuc doan ¢ hé tiéu hoa nhu: pH thap & da day, chdng chiu mudi mat ciing nhu co
kha nang khang cac vi khuan gay bénh duong ruot.
3.2. Khdo sat @nh hwong cia cac logi prebiotic FOS, GOS, Inulin dén ti 1é séng cia
Lactobacillus casei

Nham muc dich khao sat anh huéng cua prebiotic dén ti 1¢ séng cua L. casei va tim
duoc loai prebiotic thich hop dé bd sung vao ché pham, ching tdi tién hanh thi nghiém
khao sat vai 3 loai prebiotic phd bién véi probiotic 1a FOS, GOS, Inulin véi ti 18 1% trong
24 gio.

Bdng 2. Anh hwong cua cé&c loai prebiotic dén mdt do L. casei

Prebiotic Mat dd séng L.casei(log CFU/mI)
FOS 7,56+0,020°
GOS 8,02+0,0352
Inulin 7,54+0,032°

Déi chimng 6,67+ 0,03

Khi sir dung GOS, mat d6 song L. casei la cao nhat véi 8,02+0,035 (log CFU/mI),
trong khi sir dung FOS va Inulin mat d6 séng L. casei twong ung la 7,560,020 (log
CFU/ml) va 7,540,032 (log CFU/mI), khéng c6 su khac biét c6 ¥ nghia vé mit thong ké
khi str dung FOS va Inulin. O mau d6i chiing, mat do séng L. casei dat 6,67+ 0,03 (log
CFU/ml), c6 su khéc biét c6 y nghia vé mit théng ké khi st dung cac prebiotic GOS, FOS
va Inulin véi viéc khdng bd sung prebiotic toi mat do song L. casei. Két qua nghién ctu
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nay tuong tu véi két qua nghién ciru caa D.Watson va cong su (2012), nhém tac gia chi ra
viéc sir dung GOS lam tang dang ké mat do song cua 23 chung lactobacilli khi so véi viéc
dung FOS va Inulin (Watson et al. 2012).
Dua vao két qua thi nghiém trén, chiing tdi lua chon sir dung prebiotic GOS dé tién
hanh khao sat ndng d6 vai céc ti 18: 0,5%, 1%, 1,5%, 2%.
Bdang 3. Anh hweng cua nong do GOS dén mdt dé L. casei

Prebiotic Mat dd séng L.casei (log CFU/mI)
GOS 0,5% 7,91+0,08°
GOS 1% 8,02+0,036°
GOS 1,5% 8,81+0,0212
GOS 2% 8,94+0,01°
Déi chung 6,67+ 0,03°

Trong cac nghiém thirc bd sung GOS, mat d6 song L. casei ting dan theo ham luong
bo sung. Mat do séng L. casei trong cac nghiém thic bd sung GOS déu dat trén 107
CFU/ml. Trong d6, nghiém thac 0,5% GOS mat do song L. casei thap nhat. Cac nghiém
thirc bod sung GOS 1,5%, 2% mat do song L. casei cao nhat, nhung khéng c6 sy khac biét
vé mit thdng ké nén xét vé& mit hiéu qua kinh té ching toi chon ham lugng GOS bé sung la
1,5%. Két qua thi nghiém trén phi hop véi két qua nghién cau cua Krasaekoopt va cong su
(2014) khi bb sung GOS (1,5%) trong qua trinh vi goi cho kha ning bao vé tét nhit va ting
su phét trién caa vi khuan L. acidophilus 5 (LA-5) va L. casei 01 (LC-01) trong sita chua
va nudc ép trai cdy khi bao quan ¢ nhiét do 4°C trong 4 tuan (Krasaekoopt and
Watcharapoka 2014). Nhu vay, dua trén su chénh léch mat do song L. casei khi sir dung 3
loai prebiotic nay nén ching toi lya chon sir dung prebiotic GOS ndng do 1,5% dé lam cac
thi nghiém tiép theo.
3.3. Vi goi synbiotic bang phwong phdp sdy phun tgo ché pham
3.3.1. Khdo sét c&c yéu té anh hirong quéa trinh vi goi bang phwong phdp sdy phun

e Khdo sat dnh hwong cia ham leong maltodextrin dén am dé ché phdam va mdt do

song cua Lactobacillus casei

Maltodextrin thuong sir dung trong siy phun véi vai trd 1a chat tro sdy nham lam
tang ham luong chat khd gilp qué trinh sdy dé dang va dat hiéu suat thu hoi san pham cao
hon. Ngoai ra, trong khi sdy, maltodextrin hinh thanh cau tric dang gel 1am 16p mang bao
boc bén ngoai cac vi sinh vat gidp bao vé ching khoi tac dong nhiét caa qua trinh siy do
d6 giup tang ti 1& séng sot cua ching. V& chi tiéu am do6, ché pham sau sy phun phai dat
am do dudi 5% (la chi tiéu trong cac san pham dang bot thuong mai) dé dam bao do dinh
thap, giir lai tdi da hoat tinh probiotic ciing nhu kéo dai thoi gian bao quan va mat do té
bao L. casei (log CFU/g) phai dat cao nhat d¢& dam bao hiéu qua vi goi (Fu and Chen
2011),(Ying et al. 2012), (Ananta, Volkert, & Knorr 2005; Barbosa-Canovas GV, Ortega-
Rivas E, & Juliano P 2005). Tur két qua thi nghiém & Hinh 5, xét chi tiéu 4m d6 dudi 5%,
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khi str dung ham luong maltodextrin 10% cho 4m d¢ ché pham 1a 9,6% do d6 khong phu
hop. Xét chi tieu mat do té bao L. casei, tir két qua thi nghiém cho thiy khéng cé su khéc
biét co y nghia giita cac nghiém thtrc khi ham lwong maltodextrin 1a 15%, 20%, 25%. O
nghiém thae phdi tron ham luong maltodextrin 15% cho ti 1& song 9,66 log CFU/g khdng
c6 su khac biét khi ting ham lwong maltodextrin 18n 20%, 25% (9,35 log CFU/g). Két qua
thi nghiém nay ciing phu hop véi két qua nghién ctu caa Niédila Nascimento Alves va
cong su (2016), bot nuwéc ép cam sau say phun c6 chtra vi khuan L. casei NRRL B-442 sit
dung ham luong maltodextrin 15% la mot thong s6 ti wu dam bao bot sau siy phun c6 cac
chi tidu hoa Ii tét (Alves et al. 2016). Két hop céc tiéu chi vé am do, mat do té bao L. casei,
tinh hiéu qua kinh té, ching tdi chon ham lwong maltodextrin 15% bb sung vao dich trugc
say phun cho céc thi nghiém khao st tiép theo.

12 12
2 o
S 10 10 =2

L ‘©
E 8 5 85 o
g 6 - 6 jE B Am d6 ché pham (%)
2 4 -4 e O
(:_ 2 L E B Mat d6 L.casei (log
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s 0 L0 =
o 10 15 20 25
Ham luwgng maltodextrin (%)

Hinh 5. Anh huong cia ham lwong maltodextrin dén am ds ché pham
va mdt do song cua L. casei
e Khdo sat anh huwong cua nhiét do dau vao dén am dg ché pham va mdr dé song cua
Lactobacillus casei
Nhiét d6 sdy phun dau vao 1a mét trong nhitng nguyén nhan gy chét té bao sau say.
Viéc gia tang nhiét do siy phun anh huéng dang ké dén ti 1é séng cua probiotic. Ngoai ra, khi
nhiét do say cang cao, d6 4m cua san pham cang thap, gitp duy tri thoi gian bao quan duoc
lau. Két qua thi nghiém & Hinh 6, xét chi tiéu am do dudi 5 %, nhiét do siy phun dau vao
120°C 14 khong pha hop, nhiét do say 130, 140, 150°C duoc lua chon. Xét chi tieu mat do té
bao L. casei, nhiét do sdy c6 anh huong 16n dén su séng cua vi sinh vat. O nhiét d6 sy 130°C,
ti 16 séng cua té bao 1a cao nhat (9,63 log CFUI/Q), ti 1é séng cua L. casei giam khi ting nhiét o
sdy (nhiét do 140°C con 7,27 log CFU/g, 150°C con 3,59 log CFU/g). Nguyén nhan la do vi
khuan L. casei bj bat hoat bai nhiét do khi tiép xuc truc tiép voi dong khdng khi ndng. Két qua
nay tuong tu két qua nghién ctu cia Amir Ghandi va cong su (2012), nhiét do say phun dau
vao 130°C va nhiét 46 dau ra 65°C duy tri ti 1é song s6t cao cua vi khuan Lactococcus lactis
ma khong anh huong t6i am do ché pham sau khi sdy phun (Ghandi et al., 2012). Két hop cac
tiéu chi vé am do, mat do té bao L. casei, tinh hiéu qua kinh té, ching ti chon nhiét do sy
phun dau vao 1a 130°C ¢4 dinh cho cac thi nghiém khao sét tiép theo.
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Hinh 6. Anh hwong cua nhiét dé dau vao dén am dé ché pham va mdr dg song cua L. casei
e Khdo sét dnh huéng cia lwu heong dich phun dén am dé ché pham va mdt dg séng
cua Lactobacillus casei
Luu luong dich phun déng vai trd quan trong trong qué trinh sy phun. Lwong dich
phun I6n s& dan dén giot phun to, khé dam bao tat ca cac cau tir bén trong giot phun duoc
tiép xdc voi nhiét do trong budng sdy, lam gia ting dd am trong san pham. Nguoc lai,
lwong dich phun nho s& gay ra sy tiép xdc truc tiép cua cac thanh phan bén trong giot phun
véi nhiét do cao, gay ra su boc hoi qua nhanh va cé thé gay bién tinh céc yéu t6 nhay cam
v6i nhiét do, gy ti 1& chét té bao cao. Tir két qua thi nghiém & Hinh 7, xét chi tiéu d6 am
dudi 5%, luu lugng dich phun 250 (ml/gio) va 300 (ml/gio) khéng phu hop nén ching toi
khong tién hanh khao sat mat do vi khuan L. casei. Xét vé chi tiéu mat do té bao L. casei,
tir két qua thi nghiém cho thiy khdng c6 su khac biét c6 y nghia giira cac nghiém thirc khi
luu lwong dich phun la 150 (ml/gio) va 200 (ml/gio) (¢ 150 (ml/gio) dat 9,66 log CFU/qg,
200 (ml/gio) dat 9,66 log CFU/g), tuy nhién xét vé mat kinh té, luu luong dich phun 200
(ml/gi®) nhanh hon nén tiét kiém thoi gian say phun. Két qua thi nghiém nay phu hop voi
két qua nghién ciru cua Niédila Nascimento Alves va cong su (2016) tién hanh siy phun
nuéc ép cam cd chta vi khuan L. casei NRRL B-442 véi luu lwong dich phun 200
(ml/gi®), ham lwong maltodextrin 15% (w/v) la théng s6 ti vu dam bao bot sau siy phun
c6 cac chi tiéu hoa |7 tot, bot sau siy phun c6 ti 1¢ séng 1a cao nhit sau 3 tuan bao quan
(7,79 log CFU/g) (Alves et al. 2016). Két hop céac tiéu chi vé 4m do, mat do té bao L. casei,
tinh hiéu qua kinh té, ching t6i chon luu lwong dich phun 1a 200(ml/gio).
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Hinh 7. Anh hwong ciia heu heong dich phun dén dm dé ché pham va mdt dé song cua L. casei
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Véi khao sét cac thong sé ham lwong maltodextrin, nhiét do sy phun, luu lugng dich
phun, prebiotic c4c thdng sé tdi uu cho qua trinh sdy phun tao ché pham synbiotic duoc
chdng tdi lva chon nhu sau: ham luong maltodextrin 1a 15% (w/v); nhiét d6 siy phun 1a
130°C; Iuu luong dich phun 12 200 ml/gio.

3.3.2. Anh huéng prebiotic trong qua trinh sdy phun dén mdt dé séng cua Lactobacillus casei

Nhidm danh gia anh huéng cua prebiotic trong qua trinh sy phun dén mat d6 séng
cua L. casei, chling toi tién hanh thi nghiém sy phun tao ché pham synbiotic véi cac thong
s6 t6i wu da khao sat trén véi 2 mau khao sat: mau c6 b sung prebiotic GOS 1,5% va mau
dbi chang (khdng b sung prebiotic).

Bdang 4. Anh hwéng prebiotic trong qua trinh sdy phun dén mdt dg song L. Casei

(Pon vi tinh log CFU/q)

Prebiotic . o
Ché do siy phun GOS 1,5% Poi chirng

- Ham lugng maltodextrin: 15%

- Nhiét do siy phun dau vao: 130°C 9,63 5,28"

- Luu lugng dich phun: 200 ml/gio

Két qua thi nghiém cho thay c6 su khac biét c6 y nghia vé mit thong ké giira viéc c6
bd sung GOS 1,5% va khong bd sung trong qué trinh siy phun dén mat d6 séng cua
L. casei. Két qua thi nghiém nay ciing twong tu vai két qua nghién ciru ciia Krasaekoopt va
cong su (2014), vi g6i probiotic cd bd sung GOS cho kha ning sdng sot cao hon so véi qua
trinh vi goi probiotic khdng c6 b sung GOS trong qua trinh bao quan sita chua (mat do
séng cua L. acidophilus giam 0,9 log CFU/g va mat do séng cua L.casei giam 0,7 log
CFU/g) (Krasaekoopt and Watcharapoka 2014). Ngoai ra, nghién ctru ciling chi ra mat do
sbng cua vi khuan giam lién tuc trong qué trinh bao quan trong truong hop khéng bd sung
GOS va gia ting mat do sdng cua vi khuan khi ¢ bd sung GOS (mat d6 séng cua vi khuan
L. acidophilus va L. casei cao hon twong tng 1,1 log CFU/g va 0,4 log CFU/g so vai
khong bd sung GOS) (Krasaekoopt, & Watcharapoka, 2014). Nhu vay, viéc bd sung GOS
1,5% trong qua trinh siy phun tao ché pham vi géi gitp gia ting mat d6 séng cua vi khuan
L. casei.
3.3.3. Kiém tra hinh thdi va kich thuéc ché pham vi goi
Ché pham vi goi duoc chup anh duéi kinh hién vi dién tir quét SEM dé kiém tra ciu

tric bé mat va kiém tra kich thugc trung binh caa hat vi goi bang may do kich thugc hat
HORIBA LA-950 (Nhat Ban) véi giai do 0,1 + 1000 um. Két qua duoc trinh bay & Hinh 8.
Kich thudc dao dong caa hat vi goi tir 1,68 + 3,64 um va kich thudc trung binh 1a 2,15 pm
(trong d6 75% trong hdn hop c6 kich thudc tir 2 + 2,2 um, 10% trong hdn hop cé kich
thudc dudi 2,2 pm, 15% trong hdn hop co kich thudéc trén 2,2 um). Hinh anh chup SEM
cho thiy, cdu trac hat hinh cau va bi 16m & bé mat (Hinh 8).
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Hién twong 18m trén bé mat ché pham vi goi da duoc bao cao trong cac nghién cau
trudc ddy. Nghién ctru cua Carlise va cong su (2012) cho thay ciu tric bé mat cua ché
phdm vi g6i khdng anh huong boi chit trg sdy (Fritzen-Freire et al., 2012). Theo
Rodriguez va cong su (2007), hién tugng 16m cua ché pham phu thudc bai nhiét d6 siy va
qua trinh sdy thong thuong (nhiét d6 dau vao 140°C va nhiét do dau ra 60°C) gay nén
nhitng vét 18m trén bé mat ché pham (Rodriguez-Huezo et al., 2007). Tém lai, ché pham vi
g6i chup dudi kinh hién vi dién tir quét SEM c6 ciu tric hat hinh cau va bj 16m & bé mit.
Kich thuéc hat vi géi trung binh 1a 2,15 pum phu hop dé bd sung thir nghiém tao keo déo
synbiotic.

3.4. Sirdung ché phdm vi géi synbiotic dé g dung tgo sdn phdm keo déo synbiotic

Keo déo synbiotic dugc thuc hién theo quy trinh (Hartel, von Elbe, & Hofberger
2018) c6 mau sic dep, trong sudt, cé6 mui thom dic trung cta huong liéu. Keo & trang thai
mém déo, dan hoi, c6 vi ngot, hoi chua phit hop theo TCVN 5908:2009.

Nham vao muc tiéu probiotic, dé danh gia cac chi tiéu chét luong chinh cia san pham,
ching t6i tién hanh theo ddi chét lwong probiotic caa keo déo theo thai gian bao quan; tai
danh gia cac hoat tinh probiotic va giri mau keo déo kiém nghiém céc chi tiéu vi sinh an toan
thuc pham tai Trung tim Dich vu Phén tich Thi nghiém Thanh phé H Chi Minh.

3.4.1. Theo ddi chdt lirong probiotic cia keo déo synbiotic

Chung t6i tién hanh theo dai chat luong probiotic cua keo déo sau 10 tuan bao quan
& 2 ché do: nhiét a6 phong (28-32°C) va nhiét d6 tu mat 8°C.

O ché do bao quan nhiét do phong, mat do vi khuan L. casei ban dau 1a 9,37 log
CFU/g, sau 6 tuin bao quan mat d6 vi khuan giam con 8,18 log CFU/g, sau 10 tuan bao
quan mat do vi khuan giam dang ké con 3,92 log CFU/g. O ché do bao quan ti mat 8°C,
mat d6 vi khuan L. casei sau 9 tuin bao quan giam con 7,9 log CFU/g (phu hop theo tiéu
chi cua chung probiotic phai dat 10° té bao/g). Nhu vay, xét vé chi tiéu probiotic, san pham
c6 thé duy tri mic 6 tuan ¢ nhiét d6 phong va 9 tuan & nhiét d6 mat 8°C.
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Hinh 9. Kha ndng song s6t cua vi khudn L. casei trong cdc giai doan bdo qudn ¢ 2 ché dg
3.4.2. Téi kiém tra hogt tinh probiotic cia san pham keo déo

Chung L. casei thu nhan tir 3.4.1 ¢ giai doan 6 tuan bao quan nhiét d6 phong duogc
tién hanh tai kiém tra hoat tinh probiotic nhim khao sat kha ning bao toan céac hoat tinh
sau qué trinh tao ra san pham. Cac hoat tinh tai kiém tra 1a: kha nang chdng chiu pH thép;
kha nang chdng chiu mudi mat; kha ning khang vi sinh vat gay bénh.

Két qua thi nghiém cho thiy khong c6 su khac biét c6 y nghia vé hoat tinh probiotic
ctia chang L. casei sau khi trai qua cac cong doan vi géi sy phun tao ché pham va tao san
pham keo déo so voi ban dau. Cac kha ning chéng chiu pH thap ¢ da day, kha nang chiu
mudi mat va kha nang khang cac vi sinh vat gay bénh & duong rudt van bao toan trong subt
thoi gian bao quan san pham (Bang 5).

Bdng 5. Két qua tai khao sat hogt tinh probiotic

STT Hoat tinh Ket ql:a Két qua tai khao sat
ban dau

1 Kha niang chiu pH thap (pH 2,5) sau 2 8,06 (log CFU/mlI) 8,05 (log CFU/ml)
gio nudi cay

) Kha niang chiu sau 2 gid nudi cay 8,40 (log CFU/mI) 8,45 (log CFU/mI)
muoi mat sau 4 gio nudi cay 8,92 (log CFU/ml) 8,90 (log CFU/ml)
Kha nang S.Typhimurium 19 (mm) 19 (mm)
khang vi sinh ATCC 14028

3 vat gay bénh S. aureus ATCC 22 (mm) 22 (mm)
(duong kinh 29213
vong khang
khuan)

3.4.3. Pdnh gid cdc chi tiéu vi sinh an toan thyc pham
San pham keo déo sau 6 tuan bao quan & nhiét do phong dwoc gui danh gia chi tiéu ¢
Trung tdm Dich vu Phan tich Thi nghiém Thanh phé H6 Chi Minh (Bang 6).
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Bdng 6. Két qua thiz nghiém keo déo synbiotic

STT Chi tiéu kiém nghiém Pon vi tinh Két qua
1 Escherichia coli /9 Khdng phat hién
2 Salmonella spp. /1259 Khdng phat hién
3 Tbng nAm men, nAm méc CFU/lg <10
4 Téng sb vi sinh vat hiéu khi CFU/lg 1.7.10°

Nhu vay, trong gigi han khao sat san pham keo déo bao quan 6 tuan ¢ nhiét do
phong, két qua danh gia cho thay san pham keo déo dat chi tiéu vi sinh an toan thuc pham.
4.  Kétluan

Nghién ctru di bude dau dat mot sé muc tiéu dé ra ban dau, thir nghiém tao ché pham
vi goi synbiotic tir L. casei véi st dung prebiotic 1a GOS 1,5%. Vi goi bang phuong phap
say phun voi cac thdng s6 nhu sau: ham lwong maltodextrin 1a 15% (w/v); nhiét o siy
phun dau vao 1a 130°C, luu luwong dich phun 1a 200 ml/gio cho ché pham vi géi c6 kich
thude trung binh 12 2,15 um, 4m d6 ché pham dat khoang 4,6% va mat d6 vi khuan L.casei
14 9,63 log CFU/qg.

Budc dau nghién ctru da tién hanh tham do tao ché pham keo déo synbiotic dat chat
lwong va sé lugng probiotic. Mat do probiotic dat 8,18 log CFU/g sau 6 tuan bao quan &
nhiét d6 phong va dat 7,90 log CFU/g sau 9 tuan bao quan & nhiét do mat. San pham bao
toan hoat tinh probiotic ban dau va dat y&u cau vé vi sinh an toan thuc pham.

Dé hoan thién san pham, ching tdi kién nghi can khao sat loai bao bi phu hop bao
quan san pham keo déo synbiotic. Khao sat qua trinh 6n dinh chat lugng san pham, két hop
Vi cac chi tidu khac cAu thanh nén chat lwong san pham keo déo.

% Tuyén bé vé quyén lgi: Cac tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.
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ABSTRACT

The research aims at creating microencapsulated synbiotic products from L. casei strain and
using them in producing jelly synbiotic sweets. Synbiotic microbiological preparations from L.
casei with prebiotic use of Galacto-oligosaccharides (GOS) 1,5% were created to improve the
survival of L. casei strain. Microcapsules by spray drying with the following parameters:
maltodextrin content is 15% (w/v); inlet temperature at 130°C, spray fluid flow of 200 ml per hour
for micro-inoculants with average size of 2,15 um, moisture content at 4,6% and density of L. casei
is 9,63 log CFU/g. The results show that jelly synbiotic sweets achieve the quality and quantity of
probiotics. The probiotic density reached 8,18 log CFU/g after 6 weeks of storage at room
temperature and reached 7,90 log CFU/g after 9 weeks of storage at cool temperature. The
product maintained the initial probiotic activity and met the requirements for food safety
microbiology.
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