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TOM TAT

Chudi xanh duoc xem I loai trai cay chtra ham luong tinh bot khang tu nhién cao, day
1a loai tinh bt ¢6 nhiéu tac dung tét cho sic khoe. Vi vay, nghién ciu nay duoc thuc hién
nham tao san pham chtrc nang tir tinh bot chudi Laba va lgi khuan Lactobacillus plantarum da
duoc vi goi. Tinh bot chudi thu nhan dugce ¢6 ham luong tinh bot khang 22,49 + 0,58%, c6
tac dong tich cuc dén su sinh truéng cua L. plantarum khi so sanh véi méi truong MRS déi
ching khéng c6 ngudn cacbon. Vi khuan dugc vi g6i véi skim milk bang phéap siy phun, cho
hiéu suit vi goi dat 77,88 + 1,08%. Ty 18 séng s6t cua vi khuan trong bot vi goi khi di qua diéu
kién mo phong caa hé tiéu héa 1a 80,52%. Phéi tron tinh bot chudi va vi khuén vi goi o ty 18
2:1 (w/w) duoc danh gia cam quan tt nhit, vai mat do L. plantarum dat 1,15 x 10° CFU/g,
protein 10,8%, carbohydrate 76,7%, chat béo tong s6 nho hon 0,3%. So vai ché pham vi goi
bang sita gay, loi khuan trong san pham (khi cé thém thanh phan tinh bt chubi) cé thé vuot
qua céc tac dong bit loi trong didu kién md phong cua da day, rudt non dé ton tai & doan cudi
bng tiéu hoa voi ty 18 séng sot cao hon, dat 89,95%.

Tir khéa: Lactobacillus plantarum, probiotic, sira gay, tinh bot chudi, vi goi.

1. MO DAU

Chudi xanh chira ham lwong tinh bot cao, chiém dén 70-80% trong lugng khd, bi bién
ddi dan thanh duong trong qua trinh chin va dwoc xem 1a ngudn nguyén liéu giau tinh bot
khéang (resistant starch — RS) [1]. P4y 12 loai tinh bot chu yéu cau tao tir mach thang (amylose),
vuot qua dugc tac dong thity phan ciia enzyme tiéu hoa, ton tai dén rudt gia va duoc cac loi
khuan (dic biét 1a nhém Bifidobacterium va Lactobacillus) 1én men tao cac acid béo mach
ngan, cha yéu 1a acid butyric [2]. Tinh bot khang co tac dong sinh Iy nhu mét chat xo, hoat
dong nhu prebiotic duong ruot. Mot sb nghién ctru cho thay, viéc bd sung chat xo hoa tan c6
thé g6p phan lam giam can, chii yéu bang cach tang cam giac no va giam su thém an. Tinh bot
khang ciing c6 tac dung tuong tu. Thém tinh bot khang vao cac bira an thi chung sé lam tang
cam giac no va gitip chung ta an it lai, do 6 giam lugng calo dua vao co thé, nhd d6 ma giam
can [3]. Tinh bot khang 1am cham qua trinh tiéu hoa va hap thu carbohydrate, kich hoat céc
gen tong hop glycogen gitp co thé luu trir nhiéu carbohydrate hon trong co va gan [4]. Trong
cac nghién ctru trén dong vat, qué trinh 1&n men tinh bot khang tao ra cac acid béo mach ngan
lam tang d6 acid duong ruot. Nho d6 cai thién sy hap thu khoang chét, 1am tang sy phét trién
cua vi khuan c6 lgi va ngan chan sy phét trién cua vi khuan cd hai. Céc acid béo chudi ngan
(san pham I&n men tinh bot khang) cung cép ning luong cho té bao ruot két, thic day chic
nang rudt [5]. Do vay, tinh bot chudi xanh da thu hit nhiéu nghién ciru tng dung trong tao mi
s¢i [6], banh mi [7], banh quy [8]. Theo bao céo ciia T6 chirc Lwong thyc va Néng nghiép
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(FAO) tir nam 2003, Viét Nam 1a mot trong 20 qudc gia xuat khau chudi 16n nhat thé gisi [9].
Viét Nam c6 khoang hon 30 giéng chudi, phd bién cé gidng chudi tiéu, chudi tdy va nhitng
gidng dic san cua moi vung nhu chudi Ngu, chudi tiéu Hong (Nam Dinh), chudi Cau (mién
Trung), chubi Com (Dong Nai), chudi Laba (Lam Dong) chudi Bom ¢ céc tinh dong bang
song Cuu Long va mién Péng Nam Bo. Trong d6, chudi Laba duogc trong nhiéu va cho ning
suit cao ¢ Lam Dong (dac biét ¢ cac huyén Bon Duong, buac Trong, Lam Ha). Bay 1a mot
trong céc loai cay trong tao nén thuong hiéu riéng cho dia phuwong. Chudi Laba c6 vi thom
ngon, déo ngot dic trung nén rat duoc wa chudng. Hién nay, loai trai cay nay duoc xuét khau
nhiéu sang thi truong Nhat Ban. Viéc nghién ctu, phat trién cac san pham c6 gia tri tir chubi
Laba s& gop phan tao thém su da dang cac san pham ché bién tir nguyén liéu sin c6 & dia
phuong.

Probiotic 1a nhitng vi sinh vat séng khi hién dién véi s6 lugng du trong duong tiéu hoa
s& mang lai nhirng tac dong c6 loi cho co thé chu [10]. Céc tac dong co loi cho stc khoe bao
gom wc ché vi khuén bt loi duong rudt do uu thé canh tranh vi tri bam, dinh dudng; gitp ting
cucmg dap tng mién dich, nhat 1a mién dich tu nhién; co tac dong chéng ung thu ¢ khia canh
giup gan két va phan huy cac chat gay ung thu, san xuét ra nhitng hop chat khang ung thu,
diéu hoa nhiing enzyme tién chat gay ung thu; tac dong chéng di ung; tang kha nang dung nap
cta co thé vai lactose, gitp tranh khoi tinh trang day hoi, kho tiéu khi hap thu nhitng loai thirc
an co chira nhiéu lactose [11]. Do vay, hién nay trén thi truong thé gisi da xuét hién nhiéu
dong san pham probiotic, tip trung vao nhdm san pham tir sita va nuéc tréi cdy. Tuy nhién, dé
phat huy duoc céc tinh chat c6 loi ndy, probiotic can phai viot qua duoc diéu kién khic nghiét
& da day va dén duoc rudt gia cu tra va sinh trudng duoc tai day [10]. Dé thuc hién duoc diéu
nay, cac phuong phdp vi géi probiotic da dwgc nghién cau va chirng minh c6 hiéu qua bao vé
probiotic trong méi truong bt loi. Trong do, vi goi bang say phun thé uu diém chi phi twong ddi
thip, d& van hanh, téc do san xuit cao va kha ning tng dung trong quy mé cong nghiép [12].

Xuit phat tir c4c van dé néu trén, nghién ciru duoc thuc hién nhim thu nhan tinh bot
chudi; tao bot vi géi vi khuan L. plantarum va danh gia hiéu qua bao vé vi khuan trong diéu
kién md phong hé tiéu hoa; xac dinh cong thirc phéi tron tao san pham probiotic tir tinh bot
chudi huéng téi sy da dang hoa cac san pham ché bién tir chudi ciing nhu 1am phong pht thém
cac loai thuc pham probiotic.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

Chuoi Laba xanh (Musa sp.) duoc thu mua & huyén Dirc Trong, tinh Lam Dong khi dat
d6 treong thanh 3 thang tuoi.

Chung L. plantarum nhan tr bo suu tap giépg probiotic, Khoa Cong nghé Thuc pham,
Truong Pai hoc Cong nghiép Thuc pham TP. H6 Chi Minh. Giong duoc git trong glycerol
10% ¢ -18 °C va trén moi treong MRS-agar & 4 °C.

Sira bot gay (skim cream instant milk powder) cua Céng ty The A2 milk powder
(Newzealand), duong isomatl caa Céng ty Vikybomi, Viét Nam.

Cac moi treong, hda chat khac bao gom MRS broth, MRS agar (Hi-media, An D9);
pepsin, a-amylase, amyloglucosidase, muoi mét (Sigma - Aldrich, M), pancreatin (Cong ty
TNHH Mediphar USA, Viét Nam), cac khoang CaCl,, KCI, NaCl, KH,PO4 (Trung Quac).
~ Thiét bi chinh si dung bao gom: méy ly tam Hermle Z206A, tu sdy Memmert UN110, ti
am lac on nhiét LSI-3016R, thiet bi say phun EYELA SD1000.
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2.2. Phuwong phap nghién ctu
2.2.1. Thu nhdn tinh bgt chugi

Thyc hién theo phuong phap ctua Waliszewski et al. (2003) va diéu chinh cho phu hop:
chudi xanh dugc rira sach, dé réo, tach bo vo chudi. Phan thit qua dwoc cét thanh ting lat
mong, rira, ngam trong dung dich NaHSO30,5% véi ty 1& 1 : 2 (w/v). Sau dé, hdn hop duoc
xay nhuyén & téc do thap trong 10 phut, sau d6 loc rira ba nhiéu 1an qua cac ray 35, 50, 100
mesh [13]. Dich cudi cuing tiép tuc duoc loc qua vai loc NMO kich thudc 16 35 micron, va dé
ling & nhiét do 8 °C, ly tam 5000 vong/pht trong 10 pht, thu phan tinh bét tring, sdy ¢ 50 °C
trong 24 gio, sau d6 nghién va dong nhét qua rdy 200 mesh. Tinh bt chudi thu nhan sau méi
mé (400 — 500 g) duoc chia bao quan trong chai thay tinh 250 mL (50 gam/chai), thuc hién
xac dinh ham luong tinh bot khang, hinh dang va kich thudc hat.

2.2.2. Chudn bj sinh khéi vi khudn

L. plantarum dugc nhan giong cip 2 trong 450 mL moi truong MRS léng trong 48 gio &
nhiét do 37 °C. Sau do ly tam (5000 vong/phut trong 15 phat) thu sinh khdi, rira 3 1an bang
mudi sinh Iy, hoan nguyén véi 10 mL nuéc mudi sinh 1y vo tring dé thu dugc sinh khdi dam
dac vai mat do dat 11,47 log(CFU/mL).

2.2.3. Khdo sét anh hwéng cua tinh bét chudi dén sinh trurong cua L. plantarum

Thuc hién theo Lopes et al. (2016) va diéu chinh cho phu hop [14]: dua trén méi truong
MRS co ban, chuin bi 3 méi truong gdm: MT1 (MRS chtra 1% glucose), MT2 (MRS khong
chira glucose), MT3 (MRS chira 1% tinh bt chubi). Cay 1% dich sinh khéi L. plantarum (da
pha lodng dén khoang 10° CFU/mL theo thang Mc Faland) vao m&i méi truong. Trai dia xac
dinh mat do vi khuan (CFU/mL) tai mdi thoi diém 24 va 48 gio.

2.2.4. Sdy phun tgo ché pham vi g6i L. plantarum

Thuc hién theo Teanpaisan et al. (2012) va diéu chinh cho pht hop [15]: chuan bi dung
dich sira gay 20% duoc hoan nguyén trong nuéc vo tring khudy lién tuc 450 vong/phut trong
30 phut dé cai thién sy hoan nguyén cua bot. Mai mé say phun chuan bj 500 mL dich sita gay.
Bb sung 2% (v/v) sinh khéi vi khuan vao dung dich va dong hda. Sau dé, thuc hién siy phun
& nhiét d6 hoat dong dau vao 130 °C va nhiét do dau ra 1a 76 °C = 5 °C, tdc do nhap liéu
250 mL/gio, toc do dong khi khd 40 L/phdt va ap suat khong khi 1,8 atm. Ché pham vi goi
duogc thu ¢ day cyclone, chuyén vao lo vo tring va dugce luu trir & 4 °C. Xac dinh hiéu qua vi
goi thong qua ty 1¢ sdng sot cua vi khuan trong qué trinh vi goi.

Kha nang sdng s6t cua L. plantarum vi goi va tu do trong diéu kién mé phong hé tiéu hoa
dugc khao sat theo phuong phap cia Maciel et al. (2014) va Etchepare et al. (2016) vai vai
thay d6i [16, 17]. Mau vi khuan vi g6i (1 g) va sinh khdi ty do (1 mL) duoc dwa vao dich da
day nhan tao AGJ (artificial gastric juice: 0,11 g/L CaCl; 1,12 g/L KCI; 2 g/L NaCl; 0,4 g/L
KHPO4; pepsin 3 g/L, pH 2,0), i 37 °C trong 2 gi¢. Sau do, Vi khuan duoc tlep xuc véi diéu
kién dich rudt nhan tao bang cach chinh pH cua dich 18n 5,0 bang NaHCOs, b6 sung pancreatin
(0,1 g/L) va mudi mat (1 g/L), u 37 °C trong 2 gid. Cudi cung pH cuaa dich dwgc chinh [én 7,5
va tiép tuc u 37 °C trong 2 gio tiép theo. Cac mau déu dugc thuc hién nudi cdy trén may lic ¢
120 vong/pht. Tai cac thoi diém 0, 1, 2, 4, 5, 6 gid, cac mau duoc Iy ra trai dia xac dinh mat
d6 vi khuan séng trong dich.
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2.2.5. Phoi trén tinh bét chugi va L. plantarum vi goi tao san pham bét probiotic uong lién

San pham tinh bot chudi probiotic dugc thir nghiém phdi tron véi tong khéi lwgng
20 g/g6i gom tinh bot chudi, bot vi goi L. plantarum va duong an kiéng isomatl. Trong do,
dudng an kiéng b sung cb dinh 1a 2 gam, ty I¢ phdi tron tinh bot chudi va bot vi goi thict 1ap
¢ 3 muc 1:1; 2:1; 3:1 (w/w). Pha 1 g6i bot véi 100 mL nuée am (40-50 °C), khuay déu. Panh
gi4 cam quan so hang vé vi cua cac mau. Cong thuc co két qua cam quan tot nhat s& duoc thuc
hién theo ddi sy thay ddi ty 1& song sot caa L. plantarum trong didu kién hé tiéu héa mé phong
tuong ty nhu dd mo ta & phan trén, dong thoi phan tich mét sb chi tiéu héa Iy cho san pham.

2.3. Phuwong phap phan tich

Xdc dinh ham luong tinh bgt khang: thuc hién theo quy trinh cia Hung Pham et al. (2013)
[18]: 1 g tinh bot (tinh theo trong luong kho) dugc hoa vai 25 mL dém acetate (pH 6,0), dun
s6i cach thily 30 phat. Dich huyén phu dugc xu ly véi enzyme amylase (7000 U/g tinh bot) &
37 °C trong 2 gio va sau d6 vei enzyme amyloglucosidase (50 U/g tinh bot) ¢ 60 °C trong 30 phut
Hon hop duoc ly tam (lyc ly tam 1500 g, 15 phut). Phan cin duoc rira 3 1an voi nude cat va
sau do say kho ¢ 50 °C trong 48 gio. Ham luong RS (%) duoc tinh bang khéi lugng can thu
duoc (tinh theo trong lwong khd) so véi mau ban dau.

Xdc dinh dj am: sir dung can siy am AMB5O0.
Xdc dinh mdt dg vi khudn: bang phuong phap trai dia trén moéi truong MRS agar [19].

Xac dinh hiéu sudt vi goi: theo cong thic EY(%) = (logN/logN,) x 100, trong d6 N 1a sb
mat do té b’éo duoc giai phong tir hat vi g6i (CFU/mL); No la mat d6 vi khuan tu do ban dau
trude khi say phun (CFU/mL) [16].

Xdc dinh cdu tric, kich thuéc: cau tric bé miat cua tinh bot chudi va hat vi géi vi khuan
L. plantarum bang cach chup SEM. Mot gam mau tinh bot va bét vi goi duge dung riéng trong
cac tui zipper va guri phan tich tai Trung tdm Cong nghé¢ Viét bac - Truong Dai hoc Cong
nghiép Thuc pham TP.Hb Chi Minh.

Phuwong phdp danh gid cam quan: st dung phuong phép so hang [20]. Moi 15 thanh vién
da dugc sang loc so by ve kha nang cam quan, moi ngudi dugc nhén 3 mau tinh bot Chuol
probiotic dung trong céc c6 ky hiéu A, B, C da dugc ma hoa trén coc. Mdi thanh vién uéng
thir cac mau, sap xép chung theo cuong do vé mii vi yéu thich cam nhan duoc tir cao xubng
thap. Danh gia cac mau theo muc giam dan tir 1 dén 3, voi thi ty 1 1a thich nhét va 3 1a khang
thich nhat.

Xc dinh cAc chi tiéu tinh bét tong, protein, lipid, tong cacbohydrate, tong vi khuan hiéu
khi: mau dwgc guri phan tich tai Céng ty TNHH DV KHCN Khué Nam,

Phan tich va xi Iy s6 ligu: c4c thi nghiém dwoc I3p lai 3 1an, thyc hién theo thé thirc hoan
toan ngau nhién (RCD). Ket qua dugc xu ly bang phan mém Excell 2014, thong ké
Statgraphics Centurion XV.I va vé& d6 thi bang phan mém Origin.

3. KET QUA VA THAO LUAN
3.1. Hinh dang, kich thwéc va ham hrgng RS trong tinh bt chudi Laba

Tinh bt chudi Laba thu nhan dugc ¢6 mau trang tuoi, hat min, do tinh sach kha cao véi
ham luong tinh bot tong dat 91,3%. Theo két qua chup SEM, hat tinh bot dugc ghi nhan ¢6 hinh
bau duc, thuén dai, kich thude dao dong 12-40 pm (Hinh 2a). Ham lugng tinh bot khang cua
tinh bot chudi Laba dat kha cao 22,49 + 0,58%. Ham lugng tinh bot khéng s& khac nhau tiy

165



Nguyén Thi Quynh Mai, Dao Thi My Linh, Kiéu Yén Vy, Son Thién Nga, Nguyén Ddng Khoa

thuoc vao giong chudi. Téc gia Hung Pham et al. (2013) thuc hién cung phwong phap phan tich
da xac dinh dugc ham luong RS trong tinh bot chudi st thu thap ¢ tinh Tra Vinh la 11,2% [18].

3.2. Panh gia tac dong cia tinh bot chudi Laba dén s sinh truwéng caa L. plantarum

Tinh bot khang 1a phan tinh bot khong duoc tiéu hdéa boi enzyme amylase tuyén tuy &
rudt non, tn tai duoc dén rudt gia va dwoc 1én men boi hé vi sinh vat duong rudt cua ngudi.
Tinh bot khang duoc xem 14 prebiotic (carbohydrate khong bi tiéu hda, hap thu & rust non,
thiic ddy su ton tai cua cac loi khuan ¢ dai trang) 1 co chit 1én men dugc cho sy phéat trién cua
loi khuan probiotic dic biét Ia nhém Lactobacillus va Bifidobacterium [21]. Do vay tinh bot
chudi duoc sir dung nhu ngudn cacbon trong méi trudng nudi cdy L. plantarum dé danh gia
su tac dong 1én sinh truong caa loi khuan nay.

Két qua & Hinh 1 cho thy, sau 24 gio nudi cdy, mat do vi khuéan trong ca 3 méi truong
déu ting nhanh so v&i ban dau va 6n dinh trong 24 gio nudi cay tiép theo. So véi MT1 (MRS
khéng bd sung ngudn cacbon), su sinh truéng sua vi khuan trong hai méi truong con lai thé
hién cao hon do déu dugc bd sung ngudn cacbon. G méi truong 1 (MRS bb sung glucose) thé
hién sy sinh treéng manh nhét, ting 3,12 log so vé6i ban dau, dat mat d6 9,53 log(CFU/mL);
tiép dén 1a MT3 (thay thé glucose bang tinh bt chudi) su sinh truéng ting 2 log véi mat do
8,41 log(CFU/mL). biéu nay dé dang giai thich do glucose 1a dudng don nén trong qua trinh
trao doi chat vi sinh vat dé str dung hon so véi tinh bot. Qua két qua nay, c6 thé chirng minh
tinh bot chudi c6 tac dong tich cuc trong su sinh trudng cua L. plantarum. Trong nghién cau
vé dac tinh prebiotic caa cac dang bot chudi caa Thai Lan, Powthong et al. (2018) ciing ghi
nhan su kich thich sinh truéng cua cac dang bot chudi dén cac loi khuan thudc ching
Lactobacillus [22].
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Hinh 1. Su sinh truéng cua L. plantarum trong cac méi truong khac nhau
(Céc ky tu a, b, ¢ khac nhau thé hién su khéc biét c6 y nghia thong ké & d6 tin cay 95%)

3.3. Tao bdt vi goi L. plantarum va danh gia hiéu qua bao vé loi khuan cia hat vi goi

Céc loi khuan trude khi bo sung vao cac dang thuc pham rét duoc quan tam bao vé nham
duy tri suc Song t6t trong san pham ciing nhu khi qua hé tiéu hoa. Sy phun 1a phuong phap
Vi goi co nhiéu uu diém duoc st dung rong rdi trong cong nghi¢p. Méac du nhugce diém 16n
nhét 1a nhiét d6 say cao c6 nguy co 1am chét té bao, tuy nhién nhiéu nghién ciru ciing di thanh
cong trong viéc san xuat bot tir méi truong sita gay chia cac loi khuan khac nhau cé s lugng
sbng st cao [23]. Trong nghién cau cua Zheng et al. (2015) ciing ching minh sita gay hoan
nguyén la chat bao vé phu hop cho nhém vi khuan lactic trong qua trinh Say phun [24]. Do
vay, trong nghién ciu nay, L. plantarum dugc vi g6i vai chat mang 1a bot sira gay hoan nguyén
& nong do 20% thong qua phuong phap siy phun.
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Hinh 2. Hinh énh chup SEM cua tinh bt chudi (a) (¢ do phong dai 1000 lan)
va bot vi gai L. plantarum (b) (¢ dd phong dai 3000 lan)

Qua qué trinh tac dong bai nhiét do say dau vao 130 °C, nhiét d6 dau ra 60-70 °C, bot vi
g6i thu dugc & dang bot min, trang nga, do 4m 5,23 + 0,05%. C4c hat c6 kich thuéc khoang
3-12 pm, dang hinh cau, 18m nhiéu chd trén bé mat hat (Hinh 2b). Hinh dang tuong tu ciing
duoc ghi nhan khi sy phun L. acidophillus véi sita gay va whey protein, hién tuong 16m va
xep bé mat hat 1a do tac déng nhiét trong qua trinh siy phun [25].

Hiéu qua vi goi L. plantarum kha cao ¢ 77,88 £ 1,08%, v6i mét do vi khuan trong bot dat
9,02 log (CFU/g). Trong c4c nghién ctru khac lién quan dén sdy phun vi khuan lactic véi sita
gay hoan nguyén, c4c tac gia ciing ghi nhan hiéu qua vi goi trén 60%. Teanpaisan et al. (2012)
vi g6i L. paracasei SD1 véi hiéu qua vi goi 60% khi thuc hién sdy phun & 170 °C nhiét do dau vao
60 °C nhiét d6 dau ra [15]. Maciel et al. (2014) ciing ghi nhan hiéu qua vi g6i L. acidophillus
La-5 77,73 + 5,95% véi sita gay hoan nguyén 30% & nhiét do sy cao (180 °C nhiét do dau
vao, 85 - 95 °C nhiét do dau ra, tbc d6 nhap liéu 8 mL/pht) [16]. Dimitrellou et al. (2016)
ciing vi goi L. casei ATCC 393 dat hiéu qua 72,5 + 0,7% & nhiét do siy dau vao va ra lan luot
1a 170 °C va 80 °C. Viéc bao vé vi khuan cua sita giy hoan nguyén dwoc giai thich do cac
thanh phan c6 mat trong sira, dac biét 1a lactose. Trong sudt qua trinh sdy, lactose twong tac
Véi cé&c thanh phan mang té bao 1am giam thiéu téi da cac ton hai [26]. Hon nita, Ca®* trong
sira ciing gilp 6n dinh mang té bao khi chiu tac dong cua nhiét do. Ca* con két hop véi cac
protein trong sira tao thanh khdi két tu voi céc té bao vi khuan, diéu nay giup giam di ap luc
gay ra do sy mat nuéc nhanh chong va su ting nhiét do [24].

Tac dong bao vé vi khuan nho qué trinh vi géi vai sira gay hoan nguyén duoc thuc hién
qua su theo ddi su séng s6t cua ching trong cac didu kién mo phong cua hé tiéu hoa. Cac két
qua thé hién trong Hinh 3.

Trong qué trinh tiép xdc lién hoan vai cac diéu kién md phong hé tiéu héa, vi khuan vi
goi va tu do déu thé hién xu hudéng giam mat do nhanh chéng sau khi tiép xtic méi trudong &
da day (pH 2,0) trong 2 gid, sau d6 mat do tang dan Ién khi trai qua tiép theo 2 gio ¢ diéu kién
rudt non (pH 5,0) va 2 gid o diéu kién dai trang (pH 7,5). Biéu nay ching to, pH thap ¢ da day
la nguy@n nhan gay chét chii yéu cho vi khuan, khi da vuot qua dugc giai doan nay thi vi khuan
c6 thé 6n dinh va phat trién mat d6 & cac doan sau caa hé tiéu héa (khi pH dan trung tinh). So
sénh vé sy thay d6i mat do, vi khuan vi goi cho thiy sy giam mat do thap hon nhiéu khi tiép
xtc méi trudng da day ¢ pH 2,0; chi giam 2,27 log (CFU/mL), ty 1& song s6t twong tng dat
71,83%; trong khi d6 vi khuan tu do giam gap d6i mat do (4,77 log (CFU/mL)), ty Ié sdng sot
chi dat 48,18%. Do d6, & vi khuan vi géi giir duoc mat do ludn cao hon vi khuan tu do khi di
tiép dén madi truong rudt non va dat 6,48 log (CFU/mL) khi dén dai trang, nhiéu hon 1 log
(CFU/mL) so vai vi khuan tu do (Hinh 3).
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Hinh 3. Sy thay doi mat do (a) va ty 1¢ séng st (b) cua L. plantarum
qua céc dicu ki¢n mo phong hé tiéu hoa
(Cac ky tu a, b, ¢ khac nhau thé hién sy khac biét c6 y nghia thong ké & dd tin cay 95%)

Xét vé ty 18 sbng s6t & doan cudi cling cua hé tiéu hda, vi khuan vi gbi dat muc cao
80,52%, vi khuén tu do chi dat 57,29%. Xu huéng nay ciing dwoc nhiéu tac gia bao céo trong
céc nghién ciu chirng minh su duoc bao vé vaéi sita gay cua vi khuan vi g6éi khi di qua diéu
kién hé tiu h6a md phong. Paez et al. (2013) thuc hién sdy phun ba ching Lactobacillus véi
sira gy, & ca 3 loai déu thay su giam manh mat do sau khi qua diéu kién pH 2,0 & dich da day
nhan tao sau 90 ph(t, tuy nhién mat d6 gitr khong ddi khi trai qua tiép theo 60 phit trong dich
rudt nhan tao; & cac vi khuan vi géi thé hién mat do séng sot cao hon 1 log (CFU/mL) so vGi
dang tu do [23]. Trong nghién ciru cia Maciel et al. (2014), L. acidophillus La-5 ¢ dang tu do
giam manh 3,11 log (CFU/mL), trong khi dang vi goi véi whey khong thay ddi, dang vi goi
Vvéi sita gay hoan nguyen tang 1,64 log (CFU/mL) khi di dén moi truong md phong cua dai
trang. Su phuc hoi caa vi khuan & cubi duong tiéu hda mod phong dugc cho la do pH trung tinh
¢ giai doan duong ruot. Tac gia cling goi ¥ rang, su phuc héi cao caa vi khuan vi géi trong sita
gay con do sy phan huay protein trong qué trinh di chuyén, giai phong peptide va cac acid amin
hd tro su phat trién cua vi khuan [16]. Ditrimellou et al. (2016) ghi nhan sy giam mat d6 4 lan
& dich da day nhan tao (pH 2,0), va giam 2 1an mat d6 & dich rut nhan tao cua L. casei ATCC
393 dang tu do so véi vi khuan vi géi [26].

3.4. Tao san pham tinh bdt chudi probiotic

Tinh b6t chudi duge xem 1a dang tinh bot khang loai 2, day 1a loai tinh bt dugc ghi nhan
¢6 nhiéu gid tri cho sirc khoe. Do vay, nguyén liéu nay thich hop dé tao thuc phdm chirc ning.
Tinh bot chubi duoc gia ting thém gia tri ¢6 1oi cho stc khoe bang cach bo sung probiotic, s&
tao thém sy phong phu, da dang cho cac nhém san pham probiotic. Vi vdy, trong nghién ctru
nay, tinh bot chudi duge phdi tron clng L. plantarum da vi goi nham ting su séng sot cua vi
khuén khi di vao hé tiéu hoa. Ba ty 1& phdi tron tinh bot chudi va bot vi goi duoc lwa chon 1a
1:1, 2:1 va 3:1 (W/w). Két qua danh gia cam quan bang phwong phap so hang vé vi ctia 3 cong
thirc bot duoc thé hién trong Bang 1.

168



Nghién ctiu tao sdn phdm chikc nding tir tinh bét chudi va bét vi goi probiotic

Bang 1. Két qua cam quan so hang ciia cac cong thire phdi tron tinh bot chudi va probiotic vi goi

Ty lé tinh bot va bot vi goi (wiw) Mirc danh gia
1:1 2,00 + 0,53
2:1 1,47 £0,74°
3:1 2,07 +0,81°

(®5 ¢ cac ky tu khac nhau thé hién su khac biét co y nghia thong ké & do tin cay 95%)

Mau & ty 16 phdi tron tinh bot va bot vi goi 1a 2:1 nhan dugc diém so hang thip nhit,
chting té duoc wa thich nhat trong 3 mau véi mo ta vi ngot thanh, thom mui sira. Mét d6
L. plantarum trong mau dat 1,15 x 10° CFU/g, pht hop véi khuyén céo cia WHO vé mot san
pham probiotic mat do loi khuan phai dat trén 10° CFU/g. San pham duoc phan tich tiép theo
céc thanh phan dinh dudng va chi tiéu téng vi khuan hiéu khi. Két qua trong Bang 2 cho thiy
ham lwong protein, carbohydrate cua tinh bot chudi probiotic lan luot 13 10,8%; 76,7%; ham
lwong béo nhé hon 0,3%. Téng s vi sinh vat hiéu khi 1a 4,7 x 10° CFU/g, nam trong khoang
cho phép ciia TCVN 7404 : 2004 vé bot sita gay.

Bang 2. Chi tiéu héa ly va vi sinh cia san pham tinh bot chudi probiotic

STT Chi tiéu Pon vi Két qua Phuong phap thir
1 Protein % 10,8 Mod. AOAC 991.20 (*)
2 Carbohydrate % 76,7 Mod. AOAC 948.22 (*)
3 Béo tong % <0,3 FDA Reg. 21 VFR 101.9
4 | Tongsé visinhvat hiéukhi | CFU/g | 4,7 x10° 10S 4833-1:2013(*)(b)

(*): Chi tiéu duoc VILAS cdng nhan theo ISOMEC 17025:2017
(b): Chi tiéu dwoc Cuc An toan Thuc pham —Bg Y Té chi dinh

San pham tinh bot chudi probiotic khi dugc sir dung s& di qua hé théng tiéu héa, do vay
loi khuan sé& chiu tac dong caa cac diéu kién bat loi ¢ da day pH thap (khoang 2, 0-3,0), mudbi
mat, cac enzyme tiéu héa ¢ rudt non trude khi dén cu tra duoc & rudt gia. Su song sot cua
L. plantarum trong san pham dwoc theo di khi trai qua cac diéu kién mé phong ciia duong
tiéu hdéa (Hinh 4).

Trong 2 gid trai qua diéu kién tac dong o diéu kién da day (pH 2,0), méat do L. plantarum
giam 2,46 log (CFU/mL), sau d6 mét d6 on dinh va tang dan khi tiép xtc voi diéu kién mo
phong trong duong rudt (pH dan trung tinh), dén cudi duong tiéu hoa mat do dat 7,76 log
(CFU/mL), &ing véi ty 1é sbng s6t so véi ban dau 1a 89,95%.

Mat do vi khuan & mau san pham tinh bt probiotic qua cac diéu kién mo phong khac
nhau & hé tiéu hoa, dic biét & doan tiép xiuc moi trudng mod phong duong rudt, déu cao hon
khoang 1 log (CFU/mL) so véi mau bot vi g6i (chi cd vi khuan va sira gay). Bén cubi dng tiéu
hoa (& diéu kién md phong dai trang) ty 16 séng cua L. plantarum trong mau tinh bot probiotic
cao hon 9,43% so véi mau vi géi (Hinh 3 va 4). Diéu ndy c6 thé do vi khuan di sir dung tinh
bot chudi (1a mot dang tinh bot khang loai 2) trong thoi gian ¢ diéu kién dudng rudt cho su
sinh trudng.
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Hinh 4. Sy thay d6i mat d¢ cua L. plantarum trong san pham tinh bot chudi
probiotic khi trai qua cac diéu kién mé phong & hé tiéu hoa

Sy tac dong tich cuc trong viéc bao vé vi khuan qua diéu kién bat loi ¢ cac doan ng tiéu
héa cua cac ché pham vi goi/bao goi véi tinh bot ciing dwoc ghi nhan trong céc nghién cau
gan day. Tac gia Nunes et al. (2018) da thuc hién sdy phun L. acidophilus La-5 véi cac chat
mang khac nhau (gum arabic, innulin, tinh bot bap loai Hi- -maize, trehalose). Két qua cho thay
& kiéu kién mod Jphong doan cubi dng tiéu hoa (dai trang), mau vi géi cé mat Hi-maize bj giam
mét d6 thip nhat [19]. Trong mét nghién ctru khac, Pankasemsuk et al. (2016) bao gdi L. casei
véi alginate 2% cung véi 0,5-2% tinh bot (Hi-maize) bang phuong phap nhii héa ciing cho
thiy hat bao g6i véi 1% hi-maize thuc déy ty 1& sbng sot trong ca dich da day va dich mat 1a
cao nhét [27]. De Aradjo Etchepare et al. (2016) cling bao goi L. acidophilus véi alginate theo
phuong phap ép dun cho thiy hat bao gdi c6 két hop véi tinh bot khang (Hi-maize) chdng lai
t6t nhat cac diéu kién tiéu hda mé phong so véi hat bao géi chi cé alginate [17].

4. KET LUAN

Qua cac két qua thu nhan duoc cho thay, tinh bot chudi thu nhan dwoc tir chui Laba voi
phan doan tinh bt khang kha cao (22,49%), c6 tac dong tich cuc dén sy sinh trudng cua L.
plantarum. Do vay, tinh bt chudi dugc phdi tron véi loi khuan da duoc vi géi bang sira gay
hoan nguyén tao san pham bot udng lién c6 gia tri hd tro tot cho sirc khoe. San pham bot duoc
lya chon phdi tron ¢ ty 1& 2:1 (w/w) giita tinh bot chudi va bét vi goi L. plantarum. Vai cac
phan tich vé chi tiéu hoa Iy cho thiy, san pham thudc loai it chat béo, giau carbohydrate (trong
d6 c6 tinh bot khang tu nhién). Mat do loi khuan trong san pham dat 10° CFU/g, dat yéu cau
ciia mot san pham probiotic. Hon nita, loi khuan L. plantarum trong san pham c6 thé vuot qua
cac diéu kién md phong & hé tiéu hoa dé dat ty 1é séng s6t cao (89,95%) ¢ doan cudi dng tiéu
hoa. Nhitng két qua ban dau nay vé san pham tinh bot chudi probiotic s& tao tién dé cho céc
nghién cuu tiép theo dé chirng minh su hd tro twong tac giita tinh bot khang trong chudi xanh
véi loi khuan khi di qua cac doan 6ng tiéu hoa va cu tré, phat huy tac dung tai dai trang, ciing
nhu cac tac dong c6 loi khac; tir d6 s& hoan thién thém san pham probiotic tir tinh bot khang
nham tao sy da dang cho cac san pham sén c6 trén thi truong.

Loi cidm on: Nghién ciru ndy do Truong Dai hoc Cong nghiép Thuc pham Tp. H6 Chi Minh
bao tro va cap kinh phi theo Hop dong s6 51/HD-DCT ngay 03/09/2019.
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ABSTRACT

A STUDY ON FUNCTIONNAL FOOD PRODUCTION
FROM BANANA STARCH AND MICROENCAPSULATED PROBIOTIC

Nguyen Thi Quynh Mai*, Dao Thi My Linh,

Kieu Yen Vy, Son Thien Nga, Nguyen Dang Khoa
Ho Chi Minh City University of Food Industry
*Email: maintg@hufi.edu.vn

Unripe banana fruits are considered to be rich in resistant starch content. This type of
starch possesses potential health benefits. This study was conducted to produce a type of
functional food from Laba banana starch and a microencapsulated probiotic species,
Lactobacillus plantarum. The obtained banana starch had a resistant starch content of 22.49 +
0.58%, showing a positive effect on the growth of L. plantarum compared with the control
MRS medium without carbon source. L. plantarum was microencapsulated with reconstituted
skim milk by spray-drying method at inlet temperature of 130 °C and outlet temperature of
60-70 °C. The encapsulation efficiency was 77.88 + 1.08% and this process provided a high
survival probiotic rate of 80.52% when passing through simulated digestive system. Banana
starch and microencapsulated bacteria powder were mixed to obtain a final product. A
combination of banana starch and microencapsulated bacteria powder at the ratio of 2:1 (w/w)
was scored highest in sensory evaluation. The density of L. plantarum of this product was
1.15x10° CFU/g; protein and carbohydrate content were 10.8% and 76.7%, respectively and
total fat content was lower than 0.3%. Microencapsulated probiotic powder supplemented with
banana starch exhibited a higher viability (89.95%) at the end of the gastrointestinal tract
compared with that of microencapsulated probiotic without supplemented starch.

Keywords: Banana starch, Lactobacllus plantarum, microencapsulation, probiotic, skim milk.
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