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TOM TAT

Trong nghi€n ctru nay, vai tro cta dich chiét lan gdm (0,5%; 1% va 1,5% (v/v)) téi kha ning sdng sot cua vi
khuén Bifi dobacterium bifidum vi bao trong calcium- alglnate duoc danh gia thong qua cac khao sat hi¢u suat vi
bao va kha nang song sot trong diéu kién da day (SGF) va mudi mat nhan tao (SIF). Két qua nghién ciru cho
thiy, hiéu suit vi bao vi khuan B. bifidum tix 93,11% dén 97 ,35% khi thay doi nong do alglnate tr 2% 1én 3%
(w/v) trong khi dich chiét lan gam khong dnh huorng t61 hidu sudt vi bao. O cac mau khéng vi bao cho thay,
bifidum bi anh hudng dang ké boi dleu kién pH thap voi kha nang sdng sot khong duoc ghi nhan sau 2 glor u,
trong khi d6 & diéu kién SIF ti e song sot dat 83,23%. Qua trinh vi bao da gitip cai thién dang ké kha ning song
cua B. bifidum v&i kha nang song sot dat tir 71,91% t&i 87,89% trong diéu kién SGF va 97,16% 61 98% trong
diéu kién SIF. Dich chiét lan gdm bd sung vao qua trinh vi bao da néng cao dang ké kha ning séng sot cua B.
bifidum trong dleu kién dich rudt va khong c6 sy khac bi€t so vdi mau bo sung pl"eblOth Fructoohgosaccharlde
(1% (W/v)). Két qua nghién ctru cho thdy tiém nang tng dung hdn hop chit mang nay trong cac san phim thuc
pham bd sung vi khuan probiotic.

Tur khoa: Alginate, Bifidobacterium bifidum, lan gém, dich rudt nhan tao.

MO PAU

Cac thwc phdm bd sung vi khudn problotlc dang nhan dwoc rat nhidu quan tam nhe nhung lgi ich strc khée ma
chung mang lai. Loi ich dau tién khi st dung cac san pham chira probiotic 14 ching glup kéo dai thoi gian bao
quan va bao vé thuc pham. Trong qua trinh ton tai, cac chung problotlc sé san sinh ra cac hop chét khang khuan
nhw acid lactic, hydrogen peroxide, cac loai bacterocin va lam giam pH cla san pham tao diéu kién thuan loi dé
&rc ché céc vi sinh vat gay hai (Parvez et al., 2006). Tuy nhién, kha nang song kém cla cac chdng vi khuan nay
trong didu kién bao quan va déc biét 13 didu kién da day va mubi mat khién cho céc tac dung cé lgi do nhitng
chung vi khuén nay mang lai khéng dat dwoc hiéu qua cao. Didu nay doi hdi mét k¥ thuat khac nhdm duy tri mat
dd vi sinh vat ma trong do ki thuat vi bao dang nhan dwoc nhiéu quan tam (Rokka, Rantamaki, 2010) Ki thuat vi
bao gitip bao vé vi khudn probiotic khoi diéu kién bt lgi trong qua trinh ché bién, bao quan va trong diéu kién
dich tiéu hoa (lyer et al., 2005) Bén canh d6, viéc bb sung thém cac prebiotic da dwoc chirng minh cai thién dang
ké kha nang soéng s6t cla vi khuén probiotic trong moi trwdng dich tiéu hda. Prebiotic 1a nhitng cacbonhydrate
mach ngéan khong duoc hép thu trong co thé con nguol nhwng lai 14 ngudn co chét cho vi khudn problotlc khi dén
dai trang (Mlchael Schrezenmeir, 2008) Piéu nay gilp tang kha nang sinh trwéng va nhan doéi ctia ching vi sinh
vat nay nh& vao céc tac dong dong cong sinh cla chung khi chung phai di qua hé tiéu héa clha con ngudi. Bén
canh cac thue phdm bd sung probiotic, cac hop chat tw nhién co6 hoat tinh sinh hoc tir thic vat cung dang nhan
dwoc rat nhiéu sy quan tdm hién nay. Cay lan gam la moét trong nhirng loai dwoec liéu cé chira cac hop chét co
hoat tinh sinh hoc da duwoc chirng minh c6 kha nang bao vé gan, ngan chan ung thw, bénh tidu dwdng va dung
cho viéc chira tri bénh tim.. (Wang et al.,, 2002). Tuy nhién, cac nghién ctru danh gla vai tro preblotlc clia dich
chiét tir lan gdm van chua ducyc cong bd day da. Viéc két hop dich chlet tr lan gam voi vai tro cla prebiotic vao
trong qué trinh tao ché pham vi bao c6 thé glup céi thién kha nang sbng cda vi khuan problotlc trong diéu kién bat
loi. Muc tiéu cda nghién clru nay la danh gia vai tro cla dich chiét tir lan g&m trong viéc nang cao kha nang sbng
s6t cua vi khuan Bifidobacterium bifidum AS 1.1886 trong diéu kién dich ruét nhan tao dwoc danh gia. Cac khao
sat bao gdbm anh hwéng cta dich chiét t&i hiéu suét vi bao, kha ndng sdng sét trong diéu kién da day va mudi
maéat nhan tao.

NGUYEN LIEU VA PHUONG PHAP
Chung vi sinh vat va méi trwéng nudi cay
Glong vi khuan: Bifidobacterium bifidum (VTCC, co ngudn géc AS 1. 1886) duwoc nhéan glong trén moi treong

MRS & 37°C sau 24 gio nudi cly duwoc thu nhan bang phwong phap ly tam va rra hai l4n bang nwéc mudi sinh ly
va thu nhan dwéi cung diéu kién ly tam.
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Lan gam duwoc riva bang nwéc mudi 0,9% (wlv) va dé rdo. Sau do, can 20 + 0,01 g lan gdm va xay nhuyén, dinh
mirc bang nwéc cat vé trung 1én 100 mL va chuén bj thi nghiém.

Qud trinh tao ché pham vi bao

Ky thuat nén dun dwoc st dung dé vi bao hat thwc hién theo cac buéc sau: 5 mL sinh khdi da chuén bi dwoc cho
vao 20 mL dung dich alginate 2,5% (w/v) cé hodc khong co bb sung dich chiét lan gadm (0,5%; 1%, va 1,5% (v/v)).
H6én hop dung dich sé& dwoc khudy tron bang may khudy tr trong 15 phut. Dung kim tiém dung tich 5 mL dé& hat
hén hop, cac hat dwoc tao thanh qua 16 kim sé& cho vao dung dich CaClz 0,1 M. P& yén trong 30 phat dé& qua trinh
hinh thanh hat dwoc dién ra hoan toan. Hat vi bao sé& dwoc loc gan va rira qua nuwéc cat vo trang trwéce khi st
dung. Ché pham bd sung prebiotic FOS (Fructooligosaccharide) 1% (w/v) trong qué trinh vi bao (khéng b sung
dich chiét lan gadm) dwoc s dung dé danh gia hiéu qua két hop véi prebiotic. Hiéu suét vi bao dwoc tinh dwa
theo cong thirc sau:

ZlogCFUtrong ché& pham

Hiéu suit vi bao (%) = STogCFU
Ban dau

x100%

Pdnh gid anh hwéng caa dich chiét lan gdm téi kha ndng séng cda vi khuan probiotic trong diéu kién da
day va mubi mat nhéan tao

Mbi trwng da day (SGF: simulated gastric fluid) bao gdm 9 g/L NaCl + 3 g/L pepsin diéu chinh dén pH 2 bang
HCI 5 M va mudi mat nhan tao (SIF: simulated intestinal fluid) bao gém 9 g/L NaCl + 3 mL/L mét bo diéu chinh
dén pH 6,5 bang NaOH 5 M. Ché pham vi géi (1 gram) dugc G trong 9 mL méi truo’ng SGF (pH 2) & 37°C trong 2
gio’ va 4 gio trong mudi treong SIF. Dich sau qua trinh G sé duoc pha mau va klem tra kha nang song clia vi
khuén probiotic. Mau té bao tw do khéng vi bao dwgc str dung nhw déi ching. Ti lé song sét cta vi khudn dwoc
tinh theo cbéng thirc sau:

ZlogCFUsau khiu

Ti lé sdng s6t (%) = mxloo%
ruéc khit

Xt ly théng ké

Cac nghiém thirc dworc 13p lai ba 14n dé tinh gia tri trung binh, do I&ch chudn, két qua dwoc trinh bay & dang gia
tri trung binh + gia tri sai sb. Danh gia sw khac biét c6 y nghia gitra cac mau thi nghiém duwoc thye hién bang
phwong phap théng k& ANOVA kiém dinh Tukey HSD v&i a= 0,05 trén phdn mém Statgraphics XV, tinh toan va
thé hién dd thij trén phan mém Sigmaplot 11.

KET QUA VA BAN LUAN
Anh hwéng ciia néng d6 chat mang va dich chiét lan gam téi hiéu suat vi bao vi khuén B. bifidum

Anh huéng ctia ndng do alginate t¢i hiéu suat vi bao dwoc trinh bay & Hinh 1 cho thdy cé sw khac biét dang ké&
(b < 0,05) vé& hiéu suét vi bao khi gia tdng ndng d6 alginate t&r 2% lén 2,5%. K&t qua nghién clru ciing cho thay
khi tiép tuc gia tang ndng dé alginate (ttr 2,5% lén 3%) thi sw khac biét khéng c6 y nghia (p > 0,05). Biéu nay cho
thdy ndng do alginate 2,5% (w/v) cho hiéu suét vi bao cao va hiéu qua v& mat kinh té. Hinh 2 trinh bay anh
hwéng cla dich chiét lan gdm t&i hiéu suét vi bao. Két qua thu dwoc cho thay, hiéu suét vi bao ¢é xu hwéng gidm
nhe khi gia ting ndng do ciia dich chiét lan gdm. Tuy nhién, sy khac biét nay la khéng cé y nghia (p > 0,05) & tét
cé cac mau khao sat.
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Hinh 1. Anh hwéng cia ndng do alginate t&i higéu Hinh 2. Anh hwéng cua dich chiét lan gdm (LG) t&i
suat vi bao B. bifidum hiéu suét vi bao vi khuan B. bifidum
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Lwa chon chat mang cho qua trinh vi bao 14 mét trong nhitng bwéc quan trong vi né tac dong trwe tiép dén hiéu
suat vi bao va sy 6n dinh clia vo vi bao (Estevinho et al., 2013). Alginate chi(ra nhém cac polymer khéng déng
nhét v&i da dang chirc nang va 1a chat mang ly twdng thwong dwoc st dung trong vi bao vi khuan probiotic
(Kailasapathy, 2002). Bén canh d6, néng dd chat mang vi bao c6 &nh hwéng dang ké t&i hiéu suét vi bao da
duwoc bao cdo trong cac nghién ctru trudc day. Nghién clru clia Sheu va ddng tac gia (1993) cho thay alginate &
néng d6 cao s& mang lai cAu tric min trén vé hat ché phdm. Diéu nay gitp tang hiéu qua vi bao vi khuan
probiotic. Twong tw, nghién ctru ctia Chen va ddng tac gia (2005) ciing cho thdy néng d6 alginate cao (3%) sé tac
déng dén cAu trac vi bao; ndng dé cang cao thi bé mat hat vi bao cang min va ngwoc lai, bé mat nham, xu xi véi
cac 16 16n lai dwoc tim thay & vi bao c6 ndng d6 thdp hon. Do vay sw rod ri té bao ra khdi vi bao dwoc giam téi da.
Diéu nay dung véi két qua thwe nghiém khi hiéu suét vi bao cla alginate 2,5% (w/v) la 96,9%; cao hon dang ké
0 v&i néng dd 2% (wiv) véi 93,11% té bao dwoc vi bao (Hinh 1).

Anh hwéng cha dich chiét lan gdm té&i kha ning séng sét ciia vi khuan B. bifidum trong diéu kién dich
ruét nhan tao

Anh hwéng clia dich chiét lan gdm va prebiotic FOS I&n kha ndng séng B. bifidum trong didu kién SGF va SIF
duwoec trinh bay & Hinh 3 va 4. Két qua khao sat cho thdy, mat do vi khuan B. bifidum bi tac d6ng dang ké béi diéu
kién dich ruét nhan tao, trong d6 khéng té bao B. bifidum séng sét dwoc ghi nhan sau 2 gid G trong SGF (Hinh 3)
trong khi van con 83,23% té bao B. bifidum sbng sét sau 4 gi® G trong diéu kién SIF (Hinh 4). O cac mau vi bao
cho thay, kha nang sbng sét cla vi khuén B. bifidum da dwoc céi thién dang ké véi 71,91% va 93,52% té bao
sbng sot sau 2 gid U trong diéu kién SGF (Hinh 3) va 4 gi¢ trong diéu kién SIF (Hinh 4) twong tng. & cac mau
bd sung prebiotic FOS va dich chiét lan gdm vao qua trinh vi bao cho thay ti 1& sbng cla B. bifidum cai thién dang
ké so v&i mau khong bd sung (Hinh 3 va 4). Két qua nghién ciru cho thay, ca prebiotic FOS va dich chiét lan gdm
déu giup cai thién dang ké kha nang séng cla vi khuan B. bifidum trong diéu kién dich ruét nhan tao va khéng cé
sw khac biét gitra ndng d6 FOS (1% (wi/v)) va dich chiét lan gdm 1% (v/v) (Hinh 3 va 4).
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alginate 2,5% wi/v; LG: lan gam; FOS: alginate 2,5% w/v; LG: lan gam; FOS:
Fructooligosaccharide Fructooligosaccharide

Ngoai thanh phan chat mang dwoc xem c¢6 vai trd quan trong trong viéc bdo vé vi khuan probiotic thi cac thanh
phan bd sung trong qua trinh vi bao nhu prebiotic ciing d3 dwoc chirng minh nang cao hiéu qua bao vé vi khuan
probiotic (Corona-Hernandez et al., 2013). Prebiotic sau khi dwoc 1&n men sé tac ddng dén cac thanh phan cé
trong cac vi sinh vat nay thanh cac hop chét ciu tric co loi (Yang et al., 2013). lyer va Kailasapathy (2005) cho
réng & cac probiotic cé co' ché trao dbi co' chat déc biét hiéu qua dbi véi cac prebiotic hon 1& cac dwong don.
Ogligosaccharide dwoc cong nhan la mét loai prebiotic quan trong vi ching gép phan cai thién moéi truong &
dwdng rudt, kich thich qua trinh hap thu khoang chét & rudt, didu nay giip 6n dinh hé vi sinh vat dwong rudt
(Gupta, Abu-Ghannam, 2012). Prebiotic FOS, m6t dang Ogligosaccharide d& dwoc chirng minh nang cao dang ké
kha nang sbng clia cac ching probiotic nhw Lactobacillus acidophilus, Lactobacillus casei, Bifidobacterium
bifidum va Bifidobacterium longum khi vi géi trong calcium-alginate so v&i khdng bd sung (Kun-Nan et al., 2005).
Mbt nghién ctru khac dwgc Ann va ddng tac gid (2006) cho thay kha nang séng sét clia L. acidophilus sau 5 gid G
trong mdi trwdng SGF dwoc cai thién dang k& & mau cé bd sung FOS so véi mau déi chirng (Ann et al., 2007).
Twong tw nhw FOS, vai trd cla cac prebiotic tir thwe vat dang nhan dwoc nhidu quan tdm. Yang va dong tac gia
(2012) chi ra réing nhitng hop chét polysaccharides kho tiéu héa trong dich chiét lan gdm dworc trich ly bang nwéc
hoan toan thé hién tinh chat ctia mot prebiotic. K&t qua thu dwoc tlr nghién ctvu nay cho thy, lan gdm da cai
thién dang k& kha nang sbng sét cta B. bifidum trong ca diéu kién SGF va SIF (Hinh 3 va 4). Nghién ctru nay
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ciing chi ra rang, kha nang sbng cta B. bifidum vi bao trong calcium-alginate b sung dich chiét lan gdm khéng
c6 suw khac biét so véi mau bd sung prebiotic FOS (Hinh 3 va 4). Viéc bd dich chiét lan gdm vao qua trinh vi bao
khong nhirng khéng anh hwéng dén hiéu suat vi bao ma con cai thién dang ké kha ndng séng cla B. bifidum
trong diéu kién dich rudt nhan tao.

KET LUAN

Két qua thu dwoc tir nghién ctru cho thay, ndng dd chat mang anh hwéng dang ké t&i hiéu suét vi bao trong khi
ham lwong dich chiét lan gdm trong khéo sat khong &nh hwéng dén hiéu suét vi bao. Vi khuan B. bifidum nhay
cam v6i diéu kién SGF va khong cé té bao sdng sét duwgc ghi nhan trong thi nghiém nay so véi 83,23% té bao
sbng s6t dwoc ghi nhan & didu kién SIF. Kha ndng sbng ctia B. bifidum da dwoc cai thién dang ké khi dwoc vi
bao trong calcium-alginate. Dich chiét lan gdm bd sung vao qua trinh vi bao da nang cao dang ké kha nang séng
s6t cla B. bifidum trong diéu kién dich ruét nhan tao. Két qua nghién ctvu cho thay tiém nang ng dung hén hop
chat mang nay trong cac san phadm thwc phadm bd sung probiotic.
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THE EFFECT OF Anoectochilus formosanus HAYATA EXTRACTED FLUID
ON Bifidobacterium bifidum VIABILITY IN SIMULATED GASTRIC
DIGESTION
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SUMMARY

In this study, the effect of Anoectochilus formosanus Hayata (0.5%; 1%, and 1.5% (v/v)) on Bifidobacterium
bifidum encapsulating in calcium-alginate was evaluated through encapsulated yield, and survival rate in
simulated gastric fluid (SGF) and simulated intestinal fluid (SIF). The results showed that the encapsulated yield
was 93.11% to 97.35% when increasing the alginate concentration 2% to 3% (w/v), and was not affected by
A. formosanus extract fluid. In the free cell samples indicated that there was no survival cell of B. bifidum was
recorded after 2 hours of incubation in the SGF condition, whereas the survival rate was 83.23% after 4 hours
incubated in the SIF condition. The encapsulation process improved the B. bifidum viability with 71.91% to
87.89% in the SGF condition and 97.16% to 98% in the SIF condition. Adding A4. formosanus into the
encapsulation process enhanced the survival rate of B. bifidum in simulated gastric digestion, and there was no
significant difference compared to the samples added Fructooligosaccharide prebiotic 1% (w/v). The results
show the potential for the application of this carrier mixture in probiotic supplemented food products.

Keywords: Alginate, Bifidobacterium bifidum, Anoectochilus formosanus Hayata, simulated gastric digestion.
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