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MO PAU

Ttr rat l4u trong lich sir loai nguoi, chung ta di biét dén mot ngudn thuc pham
rat giau dinh dudng d6 1a sira. Sita 12 ngudn thyc pham danh cho cac loai dong vat co
v con non méi sinh chwa thé sir dung cac loai thuc pham khac. Trong sira c6 chtra
nhiéu chat dinh dudng nhu glucid, protein, lipid, khoang, vitamin,...Nhitng hop chat
nay rat c6 1loi va can thiét cho strc khoe va sy ting trudng, phat trién ctia con ngudi
va cac loai dong vat. La ngu@)n thuc phém quan trong, nén cac san phérn tur sira da
dugc da dang hoa nhu phd mai, bo, stra 1én men yaourt, kefir 1a cac san phém truyén
thng d3 co tir rat lau truée day cho dén cic san pham hién dai duoc san xuét theo
day chuyén céng nghiép nhu sita tuoi thanh tring, tiét trung, sita nguyén kem, sita
bot, sira gay, sita c¢o dic,...TAt ca nhim nang cao chit dinh dudng va bao quan sita
t6t hon.

Trong d6 sita chua 1a mot trong nhitng thuc phdm duoc quan tim hang dau,
bo1 nd dugec xem nhu 1a mdt dang thuc phém chtrc nang chira céc vi khuén probiotic
¢6 loi cho strc khoe con ngudi. Tuy nhién, san phim sita chua dugc san xuat theo
kiéu truyén thong, cong véi viéc phan phdi va bao quan khong tot nén lam cho vi
khuan probiotic khong duoc bao vé, dan dén khong phat huy dugc tac dung tich cuc
khi di vao moéi trudng cuc doan trong co thé con ngudi nhu moéi trudng da day, mudi
mat,...Dé tai “Ndng cao chdt lwong sita chua bang phirong phap vi goi Vi khudn
lactic” dd mé ra mot hudng nghién ciru méi dé bao vé vi khuan probiotic va nang

cao gia tri cua sira chua ve chi ti€u vi sinh vat.
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Chwong 1: TONG QUAN TAI LIEU
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1.1. Tong quan vé vi khuan lactic.
1.1.1. Pic diém chung ciia vi khuan lactic.

Vi khuén lactic 1 nhitng vi khudn 1én men lactic thudc ho Lactobacterium, 1a
vi khuan Gram (+). Py 13 nhiing tryc khuan hodc cau khuan, da s6 khong sinh bao
tir, thuong khong chuyén dong va ki khi tiy tién, vi hiéu khi, chung khong chira
cytochrom va enzyme catalase, chung c6 kha ning sinh tong hop enzyme peroxydase
rat manh, phan giai H,0, dé phat trién. Pa sd ching 1én men dugc mono va
disaccharide, mot s khong 1én men duoc saccharose, s6 khac khong 1én men dugc
duong maltose. Cac vi khuan lactic khdng c6 kha ning 1én men tinh bot va cic
polysaccharide khac (chi c6 loai L. delbruckii 13 dong hoa dugc tinh bot).

Vi khuan lactic thudng c6 dang hinh cau, hinh oval va hinh que, duong kinh
ciia dang cau khuan lactic tir 0,5-1,5 pm, cac té bao hinh cdu xép thanh timg cip
hozc chudi c6 chiéu dai khac nhau. Kich thudc té bao truc khuan lactic tir 1-8 pm,
tryc khudn thuong dtng riéng 1é hodc két thanh chudi.

Céc loai vi khuén lactic co kha nang rat khac nhau tao thanh acid trong moi
truong va ste chiu dung acid ciing khic nhau. Pa sb céc truc khuén lactic ddng hinh
tao thanh acid cao hon (khoang 2-3,5%), lién cau khuan (khoang 1%). Céc truc
khuan nay c6 thé phat trién dugc ¢ pH = 4-3.8 con cau khuan khong thé phét trién
duoc ¢ méi truong nay. Hoat luc 1én men t6t nhat cua truc khuan lactic & ving pH =
5,5-6.

Pa s6 vi khuén lactic (dic biét 1a truec khuan dong hinh) rat kén chon thanh
phan dinh dudng, ching chi phat trién khi trén méi trudng c6 twong d6i day du cac
yéu td dinh dudng can thiét nhu acid amin, peptide, protein, vitamin (B4, B,, Bg, PP,
cac acid pantotenic va acid folic),...

Vi khuan lactic ¢ hoat tinh protease, chung phan huy dugc protein cia sita t6i
peptide va acid amin. Hoat tinh nay & cac loai c6 khac nhau, thuong truc khuén 1a
cao hon. Chung chiu dugc trang thai kho han, bén virng voi CO, va con ethylic,
nhiéu loai van sé)ng dugc trong moi truong c6 10-15% con hodc cao hon, mét sd truc
khuan bén véi NaCl téi 7-10%. Cac vi khuan lactic wa 4m c6 nhiét do sinh truéng t6i

wu 12 25-35°C, cac loai wa nhiét c6 nhiét d6 toi wu 1a 40-45°C, loai wa lanh c6 thé




PO AN TOT NGHIEP

phat trién dugc & nhiét do twong ddi thip (khoang 5°C hodc thap hon). Khi gia nhiét
t6i 60-80°C hau hét chung bi chét sau 10-30 pht.

Mot sb loai c6 kha ning tao mang nhiy. Mot s6 khac co kha ning dbi khang
v6i thé hoai sinh va cac vi sinh vat gdy bénh va lam thdi rita thyc pham. Vi khuan
lactic ngoai kha ning 1én men lactic, chiing con c6 kha ning san sinh ra céc chat
khang khuan goi 14 bacteriocin va duoc img dung nhiéu trong y hoc ciing nhu trong
bao quan thyc pham.

Vi khuén lactic phan bd rong trong thién nhién, trong dét, trong nudc, trong
khong khi, chu yéu c6 mat trén thyc vat (dac bi¢t co 1a ¢ trén cd), trong thuc phém
(rau, qua, sita, thit,...), mot sd ching c6 mit trong hé théng dudng rudt cua co thé
ngudi va dong vat. Trong co thé nguoi va dong vat, ngoai dudng rudt chung con ton
tai trong khoang miéng. Cac dang ciu khuin dudng rudt duoc goi 1a Enterococus
hay Streptococus fecalis.

Phan loai vi khuan lactic hién nay chua hoan thién va con nhiéu tranh cii, chu
yéu phan loai dua theo hinh dang té bao. Thi du: cadu khudn xép cac gidng
Streptococcus va Leuconostoc, con trie khuan xép thanh mot gidng Lactobacillus [1,
2,3,4,7].

1.1.2. Hoat dong sinh héa, trao doi chét cia vi khuén lactic va mét sé chiing vi
khuén lactic dién hinh.
1.1.2.1. Hoat ddng sinh héa, trao ddi chét caa vi khuén lactic.

Hoat dong sinh hoa, trao ddi chét tiéu biéu nhét cua vi khuan lactic chinh 13 co
ché cta qua trinh 1én men lactic. Qua trinh 1én men lactic dién ra trong té bao vi
khuan. Pau tién, dudng s& duoc vi khuan lactic dwa vao bén trong té bao nho co ché
van chuyén dic trung cia mang té bao. Néu phan tor duong 1a duong don nhu
glucose thi s& vao thang chu trinh chuyén hoa, con néu phan tir duong 1a dudong doéi
hay céc dang duong khac thi s€ bi thuy phan thanh cac monosaccharide sau d6 méi
vao chu trinh chuyén hoa. Sau d6, phan tir duong nay sé& di vao chu trinh chuyén hoa
khac nhau va cubi cung cho san phém la acid lactic, acid acetic, CO,,...

Duya vao san pham tao thanh cila qua trinh 1én men, ma ngudi ta chia ching ra

hai nhom 14 vi khuan lactic 1én men ddng hinh hay vi khuan lactic 1én men di hinh.
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- Trudng hop 1én men lactic ddng hinh: Qua trinh 1én men tao acid lactic theo
chu trinh Embden-Meyerhorf (con dudng EMP). Trong té bao vi khuan 1én men
lactic dong hinh c6 du enzyme carboxylase, do viy pyruvate khong bi phan giai sau
hon, ma thay vao d6 né nhan hydro duoc tach ra va chuyén toi pyruvate dé tao thanh
acid lactic. Luong acid lactic tao thanh chiém hon 90% san pham, chi mot phan nho
pyruvate con lai bi khir cacbon chuyén thanh acid acetic, ethanol, CO, va acetone,...

CsH1,05 — CH3-CO-COOH — CH3-CHOH-COOH + Nang luong

(glucose) (acid lactic)

- Truong hop 1én men lactic di hinh: Xy ra khi vi khuan lactic khong c6 du
cac enzyme co ban cua chu trinh EMP la andolase va trizaphosphattizomerase. Do
khong theo con duong EMP nén ching chuyén hoéa theo con duong Pentose-
Phosphate & giai doan dau, tir glucose-6-phosphate, 6-phosphoglucose va ribuloae-5-
phosphate dudi tic dung cua enzyme epimerase chuyén thanh xilulose-5-phosphate.
Xilulose-5-phosphate s& di theo hai con dudng chuyén hoa khac nhau:

+ Xilulose-5-phosphate s& dugc chuyén héa tiép thanh glyceraldehydes-3-
phosphate. Sau d6 bi thuy phan tiép theo con duong EMP dé tao thanh acid lactic.

+ Xilulose-5-phosphate bi thuy phan tiép theo mot con dudng khac dé tao
acetyl phosphate. Sau do, dudi tac dung cua acetatkinase sé tao thanh acetate hoac bi
khur tiép thanh acetaldehyde roi thanh ethanol, acid acetic, CO,,...

CeH1,0 — CH3-CHOH-COOH + HOOC-CH,-CH,-COOH + CH3-COOH
(glucose) (acid lactic) (acid sucxinic) (acid acetic)
+ CH3-CH,0OH + CO; +H,

(ethanol)

+ Luong san pham phu cua qua trinh 1én men di lactic nhu sau: acid lactic
chiém 40% (thdp hon nhiéu so véi 1én men lactic ddng hinh), acid sucxinic chiém
20%, ethanol chiém 10%, acid acetic chiém 10% va khoang 20% con lai la céc loai
khi[l,2,3,4,7].
1.1.2.2. Mt sb chiing vi khuan lactic dién hinh.

a. Cac vi khuan lactic 1én men ddng hinh.
Streptococcus lactis: La cau khuan hodc truc khuan rat ngin khi con non, két

d6i hodc thanh chudi ngin. Ching 13 gidng wa 4m, phat trién ot & 30-35°C, lam déng
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tu sita & diéu kién nay sau 10-12 gid. Trong mdi trudng no tich tu duoc 0,8-1% acid
lactic. Nhiét do tbi thiéu cho phat trién 1a 10°C, téi da 1a 45-45°C. Mot sb ching tao
thanh bacteriocin ¢ dang nizin.

Streptococus lactis: La lién cau khuén lactic dugc st dung rong rdi trong ché
bién c4c san pham sira nhu sita chua, crem-bo chua, phomat. Khi dong tu sira cac cuc
von chit va nhan duoc tao thanh.

Streptococcus cremoris: La té bao hinh cau, két thanh chudi dai, ua 4m va tao
it acid trong méi truong. Nhiét d6 thich hop cho phat trién 1a 25°C, t6i thiéu 1a 10°C,
tdi da 1a 36-38°C. Khi st dung duoc phdi tron véi Str. lactis. Mot s6 chung thudce
gidng Diplococus sinh bacteriocin & dang diplococin.

Streptococcus thermophilus: C6 dang hinh cau, két thanh chudi dai, phat trién
t6t & nhiét do 40-45°C, tich tu khoang 1% acid. Dung phdi hop véi tryc khuén lactic
dé ché bién sita chua néi chung va céc loai déc biét, sira chua nau chin va pho mat.

Lactobacillus bulgaricus: La tryc khuan tron (d6i khi & dang hat), thuong két
thanh chudi dai, khong 1én men dugc saccharose. Day 1a giéng wa nhiét, nhiét do t6i
vu 14 40-45°C, t6i thiéu 1a 15-20°C. N6 tao thanh acid manh, tich tu & trong sita t6i
2,5-3,5% acid lactic. Dung trong ché bién sira chua phuong nam, sita ngua.

Lactobacillus casei: La truc khuan nho, thudng gip ¢ dang chudi dai hoic
ngin, tich tu t6i 1,5% acid. Nhiét d6 tdi uu cho phat trién 1a 30-35°C. Truc khuén
nay dung nhiéu trong ché bién pho mat, nhd né co hoat tinh protease nén cé thé phan
hiy casein cua sira thanh acid amin.

Lactobacillus acidophilus: La truc khuan dai chiu nhiét, nhiét d6 téi vu cho
phat trién 1a 37-40°C, t6i thiéu 1a 20°C. Trong sira né tich tu téi 2,2% acid. Truc
khuan nay dugc phan lap tir rudt tré em va bé non méi dé, dung trong san xuat sira,
acidophin c6 kha ning sinh bacteriocin c6 hoat tinh trc ché vi khuan giy bénh dudng
rudt. Mot sé ching c6 kha ning tao thanh mang nhay.

Lactobacillus delbriieckii: La tryc khuan lactic chiju nhiét, thay nhiéu & céc
loai hat ngii cbc va bot. C6 18 day 1a gidng vi khuan lactic duy nhat c6 thé dong hoa
dugc tinh bot. N6 khong 1én men va dong héa duoc lactose, vi vy khong dung trong
cong nghiép sira. Nhiét do t6i wu 1a 45-50°C, tdi thiéu 1a 20°C, tich tu 2,5% acid.

Puoc ding nhiéu trong san xuét acid lactic tir tinh bot va san xuit banh mi.
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Lactobacillus plantarum: La tryc khuan nho, thuong két d6i hodc chudi. Nhiét
do tbi wu cho sinh trudng la 3OOC, tich tu 1,3% acid. Giéng nay chu yéu trong mudi
chua rau dua va u chua thirc an dung trong chan nuoi [1, 2, 3, 4, 7].

b. Cac vi khuin lactic 1én men dj hinh.

Lactobacillus brevis (L. brassica fermentati ): Pugc tim thdy chu yéu trong
mudi chua bép cdi, rau cu,...Vi vay, noé con dugc goi la truc khuan bép cai. Trong
I&én men, ngoai acid lactic (khoang 1,2%) né con tao thanh acid acetic, rugu ethylic
(khoang 2,4%) va CO,, né con tao huong lam cho san pham c6 huong vi d& chiju.

Lactobacillus lycopersici: La truc khuan sinh hoi, dung riéng 1¢ hodc két thanh
chudi, gy hu hong thuc pham nhu thdi nhiin cudng ca chua, ciing nhu lam hu hong
ca chua dong hop, nudc ca chua da qua thanh tring chua triét dé. Ngay nay, giong
nay duoc coi nhu 13 cac bién ching ctia Lactobacillus brevis.

Ngoai ra, con co cac lién cau khuan tao huong nhu Str. citrovorus, S.
diacetilactis, S. cremoris,...nhiét do ti wu cho cac vi khuan sinh huong nay phat
trién 1a tir 25-30°C (riéng ddi vé6i S. diacetilactis phat trién t6t nhit ¢ nhiét do 1a
30°C). Chung c6 kich thuéc té bao nhé hon so véi cac gidng vi khudn 1én men lactic
khac, thuong dimg riéng 1¢ hoic xép thanh déi hay thanh chudi dai ngin khac nhau.
Piém dic biét ¢ vi khuan nay 13 phan 16n ching cé cic enzyme citritase, chinh nhd
cac enzyme nay ma chiing méi c6 thé 1én men duoc acid citric. San phdm cia qua
trinh 1én men citric cta cac lién cau khuan sinh huong 13 cac acid bay hoi nhu acid
acetic, acid propionic, cac chit thom nhu este, diacetyl,... lam cho huong vi cua san
phém 1én men dugc nang cao va hoan thién [1, 2, 3, 4, 7].

1.1.3. Vi khuan Lactobacillus acidophilus.
1.1.3.1. Phan loai.

Loai Lactobacillus acidophilus thudc gidi vi khuan (bacteria), nganh
Fermicutes, 16p Bacilli, bo Lactobacillilales, ho Lactobacillaceae, giéng
Lactobacillus. N6 thuong dugc sir dung cung véi Streptococcus salivarius va
Lactocbacillus delbrueckii spp.bulgaricus trong san xuat yaourt kiéu acidophilus.

Vi khuan nay dugc mo ta lan dau tién do cong ciia mot bac si 1a Bruno Oppler

va mot nha nghién ctiru da day rudt la Ismar Isidor Boas. Tén goi Lactobacillus
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acidophilus bit ngudn tir lacto c¢6 nghia 1a sita, bacillus chi hinh dang giéng cdy gay
va acidophilus nghia 1a mét “acid dam thim” (acid loving).

Lactobacillus acidophilus 13 vi khuan Gram (+), hinh que, khong sinh bao ti.
N6 c6 kha ning 1én men ca hiéu khi 13n ky khi. Trong trudng hop 1én men dong
hinh, glucose dugc sir dung dé tao acid lactic, hodc tao thanh nhiéu san phém khac
nhau nhu acid acetic, ethanol, CO,,...trong truong hop 1én men di hinh [7, 16].
1.1.3.2. Hinh thai.

Lactobacillus acidophilus 1a tryc khudn, c6 kich thudc rong 0,6-0,9um, dai
1,5-6pum, Ién men déng hinh, nhi¢t 46 phat trién tdi wu 1a 37-42°C. Trong tu nhién,

chung ton tai riéng 1&, d6i khi tao thanh chudi ngdn c6 kha ning chuyén dong [7, 16].
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Hinh 1.1 - Lactobacillus acidophilus [33].

1.1.3.3. Pic diém sinh Iy sinh héa.

L. acidophilus co thé phat trién & nhiét do cao nhu 45°C nhung téi wu 1a 35-
40°C. Tinh chju acid ciia n6 tir 0,3-1,9% chudn do acid, véi pH tdi uu tir 5,5-6.
Chung c6 nhitng yéu cu phat trién phtic tap nhu yéu cau ap luc oxygen thap, ¢ thé
1én men carbohydrate, protein va cic phan tir bi pha v& tir cac chat ndy, mot sb
vitamin va khoang nhu B-complex, acid nucleic, Mg, Mn, Fe can cho su phat trién.

Lactobacillus acidophilus phat trién & pH thap <3,5 va 1én men trong diéu kién
yém khi. Lactobacillus acidophilus thiéu cytochrome, prophyrin, nhimg enzyme ho
hap két qua 1a n6 khong thé kinh qua sy oxy héa phosphoryl hoa hoic hé hip. Vi
vay, no su dung dudng nhu mét co chit cho sy 1én men va séng dugc & mdi trudong
phong phu dudng. Mdi phan tir glucose trdi qua sy 1én men trong Lactobacillus

acidophilus tao ra nang lugng 1a 2ATPs. Ngoai glucose, Lactobacillus acidophilus
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con sir dung aesculin, cellobiose, galactose, lactose, maltose, salicin, sucrose va
trehalose cho su 1én men [7, 16, 33].
1.1.3.4. Pic diém sinh thai.

L. acidophilus duoc biét nhu mot loai c¢6 vai trd probiotic. Sy bam dinh va
kha ning lién két voi nhau tao thanh mot tip doan cua vi khuan lactic 1a co ché hiru
hiéu dé han ché vi khuan c6 hai. Khi vi khuan lactic vao trong co thé, dinh cu &
duong rudt chiing canh tranh vi tri gén két trén thanh rudt véi vi sinh vat o hai, 1lam
han ché s6 luong té bao vi sinh vat ¢6 hai trong dudng rudt. Ngoai ra, L. acidophilus
kha ning sinh tong hop mot sé chat c6 kha ning khang khuan nhu acid lactic,
hydrogen peroxide, diacetyl va bacteriocin 1am han ché sy phat trién cta vi khuan c6
hai. Ngoai ra, L. acidophilus con cé vai tro nhu mét chat bd trg cho nhimng nguoi
khong chiu duoc lactose. Chiing tap hop & duong tiéu hoa, gop phan chuyén hoa va
phan giai lactose trong qua trinh ti€u hoa thirc dn & da day va rudt [32].

1.2. Téng quan veé sira va sira chua.
1.2.1. Thanh phén dinh dwéng, dic diém cia sira va sira chua.
1.2.1.1. Mt s6 tinh chat vat 1y, dic diém ciia sira bo twoi.

Sita 1a chét long duc. PO duc cia no 1a do cac chét béo, protein va mdt s6 chat
khoang trong sita tao nén. Mau sic cia sita phu thuéc chu yéu vao ham luong B-
caroten c6 trong chit béo cua sira. Sita bo thuong ¢6 mau tir tring nga dén vang nhat,
c6 mui rat dic trung va vi ngot nhe nhang. Stra c6 mot sb tinh chét sau:

Bing 1.1 — Mt sé chi tiéu vit Iy ciia siva bo

Dai lwgng Doi vi do Gia tri
pH - 6,5-6,7
Do chua °D 15-18
Ty trong glem? 1,028-1,036
Piém dong dic °c -0,54+-0,59
Thé oxy hoa - khir Vv 0,10-0,20
Stre cang bé mat 20 °C | Dynes/cm 50
D6 dan dién 1/ohm.cm | 0,004-0,005
Nhiét dung riéng Callg% | 0,933-0,954

[1].
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1.2.1.2. Thanh phan héa hoc, dinh duéng ciia sira bo twoi.

Stta 1a mot hdn hop véi cac thanh phan chinh bao gdm nudc, lactose, protein,
va cac chit béo. Ngoai ra, sira con chira mot sd hop chit khac v6i ham luong nho
nhu cac hop chat chira nito phi protein, vitamin, hormone, cac chat mau va khi. Ham
luong cac chit trong sita c6 thé dao dong trong mot khoang rong va phu thude vao
nhiéu yéu t6 nhu chung giéng vat nuoi, tinh trang suc khoe, diéu kién chian nuoi,
thanh phan thirc an chin nudi, ché do an, thoi tiét,...[1, 2, 4].

Bing 1.2 — Sw thay déi ham lwong cdc chit trong sita bo (% khéi lwong)

Cic thanh phan chinh | Khoang bién thién | Gia tri trung binh
Nude 85,5-89,5 87,5
Tong cac chat kho 10,5-14,5 13,0
Lactose 3,6-5,5 4.8
Protein 2,9-5,0 3,4
Chat béo 2,5-6,0 3,9
Khoang 0,6-0,9 0,8

[1].
a. Duwong lactose.

Trong sita, duong lactose ton tai dudi hai dang: Dang a-lactose monohydrate
C12H2,041.H,0 va dang B-lactose anhydrous C;,H,,04;. Lactose 1a duwong khir nén co
do ngot thép hon nhiéu cac loai disaccharide va monosaccharide khac. Khac véi cac
loai duong khac, duong lactose chi xuat hién duy nhit trong sita dong vat. Ngoai
lactose, trong sita con chira glucose (ham lugng trung binh 70mg/l), galactose
(20mg/l) va cac hop chat glucid chia nito nhu N-acetyl glucosamine, N-acetyl
galactosesamine, acid N-acetyl neuraminic,...Tuy nhién, ham luong cua ching rat
thap, chi & dang vét [1, 2, 4].

b. Cac hop chit c¢é chira nito.

Casein 13 thanh phan protein chii yéu trong sita. Chung ton tai dudi dang
micelle. Mdi micelle chtra khoang 65% nudc, phﬁn con lai la cac loai casein va
khoang (gém calci, magie, phosphate va citrate). Casein trong sita c6 ngudn gdc tir

nhiing chung, giong bo khac nhau cé thé c6 cau triic bac mdt khac nhau.
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Cac protein hoa tan trong stra: B-lactoglobulin va a-lactalbumin la protein cé
dang hinh cau, chiing c6 ciu tric ciia nd gan giéng véi lysozyme, a—lactalbumin Ia
mot metalloprotein, trong mdi phan tir ciia nd c6 chira mot nguyén tir calci nén a-
lactalbumin 1a mot protein c6 gia tri dinh dudng cao, thanh phan cac acid amin trong
phan tir ciia né rat can ddi. Peptone-proteose 1a nhitng phan doan protein khac nhau,
chung 13 san pham thuy phan tir B-casein boi phasmine. Nguoi ta con tim thdy trong
stra cO ba loai immunoglobulin 1a IgG, IgA va IgM. Trong d6 IgG la c6 ham luong
cao nhét, dac biét trong stta non, ham lugng cua IgG; cé thé 1én dén 80% téng khdi
luong cac protein hoa tan trong sita. IgM 1a mot glyco-protein, ca IgG va IgM déu
hoat d6ng nhu khang thé theo ciing mot co ché 1a lién két véi khang nguyén va tao ra
mang luéi khong gian ba chiéu khong tan. Con IgA, nd ¢ chirc nang chdng nhiém
triung duong rudt, rat cé 1oi cho co thé. Serum-albumin 13 protein phan tir luvong 16n
c6 nguodn gdc tir mau va khong dic trung cho sita. Ngoai ra, trong sita con co cac
protein mang, ham luong ctia ching rat thap. Protein mang tao nén mét 16p mang
mong bao quanh cac hat béo, gop phan lam 6n dinh hé nhii twong trong sira.

Niam 1881, 1an dau tién Arnold phat hién su c6 mdt cuia enzyme trong sita bo.
Enzyme dau tién d6 1a enzyme lactoperoxydase. Tir d6 dén nay, rat nhiéu nghién ctru
trén thé gidi da tim ra thém hon 60 loai enzyme khac nhau trong sita. Phan 16n
enzyme trong sita 1am hu hong sita nhanh hon. Tuy nhién, mot s enzyme trong sita
nhu lactoperoxydase, lysozyme c6 vai trd khang khuan. Chung tham gia vao viéc 6n
dinh chit luong sita tuoi trong qua trinh bao quan trude khi ché bién. Mot sb loai
enzyme chi yéu trong sira nhu: lactoperoxydase, catalase, lipase, phosphatase,
lysozyme, protease [1, 2, 4].

c. Chat béo.

Chét béo trong sita gdm hai nhém chinh 1a nhdm hop chat véi glycerol va
nhom hop chit véi sphingosine. Cac chit béo trong sira thudng cd dang hinh cau, c6
duong kinh tir 0,1-20um. Trong Iml sita ¢6 khoang 10-15 ty hat ciu béo. C4c hat cau
béo c6 thanh phan chua yéu 1a glyceride, phospholipid va protein [1, 2, 4].

d. Vitamin va khoang.
Céc vitamin trong stra duoc chia lam hai nhdm: vitamin hoa tan trong nudc

(B1, Bg B12, C,...) va vitamin hoa tan trong chét béo (A, D, E, K). Cac vitamin duoc

11
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téng hop chu yéu tir cac VSV trong ngan thir nhat da day cua bo va khéng phu thude
vao diéu kién ngoai canh. Nhung bj anh huéng boi thanh phan thic an va diéu kién
thoi tiét,...[1, 2, 4].

Bing 1.3 — Ham lwong mét sé vitamin trong sita bo

Vitamin | Ham lwgng | Vitamin | Ham lwgng | Vitamin | Ham lwgng
(mg/l) (ng/h
A 0,2-2,0 mg/I B, 0,44 B, 4,3
D 0,375-0,5 pg/l B, 1,75 C 20
E 0,75-1,0 mg/I Bs 0,94 Biotine 30
K 80 ng/l Bs 3,46 Acid folic 2,8
Bs 0,5

[,

Ham luong chit khoang trong sita dao dong tir 8-10g/l. Cac mubi trong sira &

dang hoa tan hoic dung dich keo (két hop véi casein). Trong cac nguyén té khoang

trong sita, chiém ham luong cao nhat 1a Ca, P, Mg, céc khoang khéac nhu K, Na, Cl

dong vai trd nhu cac chat dién ly. Ngoai ra, sita con chira cac nguyén té khac nhu
Zn, Fe, I, Cu,...chlng rat can thiét cho qua trinh dinh dudng cta con nguai [1, 2, 4].

Bing 1.4 — Thanh phdn mét s6 nguyén t6 vi lwong trong sita bo (mg/l)

Nguyén to Sira bo Nguyén to Sira bo
Zn 2-5 Mo 0,05-0,08
Si 1,5-7,0 F 0,1-0,2
Al 0,5-1,0 Se 0,01-0,05
Fe 0,2-0,5 Cr 0,01-0,02
Cu 0,02-0,15 Co 0,5.10°1,0.107
| 0,015-0,050 Pb 0,04-0,08
Mn 0,03-0,05 As 0,03-0,05

[1].
e. Cac hop chit khéac.
Trong stta b0 con chira cac hormone, ching dugc chia lam ba nhém la
proteohormone, hormone peptide va hormone steoride, trong s6 do prolactine 1a

duogc biét dén va nghién ciru nhiéu hon ca, ham lugng trung binh prolactine trong
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stra bo 1a 50ug/1, trong stra non la 230ug/1 [1, 2, 4]. Ngoai ra, trong sira bo con chira
cac chat khi, cha yéu 1a CO,, O, va N,. Téng ham luong cua ching chiém tir 5% dén
6% thé tich sita. Chling thudng ton tai & cac dang hoa tan, dang lién két hod hoc véi
chat khéac va dang phan tan. Thinh thoang, nguoi ta con tim thay trong sita bd mot sb
hop chat hod hoc nhu: khang sinh, chat tay ria, kim loai nang, nguyén t6 phong
Xa,...cac chat d6 déu la cac chat doc cho nguoi sir dung. Ham luong cia ching trong
sira thuong & dang vét. Ching nhiém vao sita do thirc an, thiét bi vat sira, mi truong
chudng trai, ngudn nudc,...C4c chat nay can phai duoc loai bo ra khoi sita d¢é dam
bao vé sinh an toan thyc pham cho ngudi sir dung [1, 2, 4].

1.2.1.3. Mt sb tinh chat vat ly, dic diém ciia sira chua.

Sira chua 14 san pham ché bién tir sita nho qué trinh 1én men bai nhom vi
khuén lactic va mot sé nhém vi khuan khac. N6 c6 mot sd dic diém sau:

- Trang thai: Stra chua la déng nhat, min, sét, khong von cuc, khong tach 16p.

- MUi: C6 mui thom dic trung ctia san pham 1én men nhd sy c6 mit cua cac
hop chit nhu acud lactic, acid acetic, diacetyl,...chung ¢6 mui thom dui va mui cua
huong liéu bo sung thém vao mdi loai sita chua.

- Vi: Stra chua c¢6 vi hoi chua cua acid lactic, vi ngot nhe ctia dudong va vi béo
cua lipid trong sita chua. Ngoai ra, con cé thém vi ddc trung cua tirng loai stta chua.

- Mau sic: Sita chua thuong c6 mau tring nga va mau dic trung cua huong
liu bd sung nhu mau hdng cua sita chua ddu, mau vang cua sita chua trai cay,...

Hién nay c6 rat nhiéu loai stta chua khac nhau nhu, dua vao cAu trac va mui vi
ma sita chua c6 thé duge phan loai nhu sau:

- Stta chua truyén théng (set type): San pham c6 ciu trac gel min. Trong quy
trinh san xuat, stta nguyén liéu sau khi dugc xir 1y, cdy giéng roi duoc rét vao bao bi.
Qua trinh 1én men dién ra trong bao bi lam xut hién cac khdi déng (coagulum) va
tao cdu truc dic trung cho san pham.

- Sita chua dang khudy (stirred type): Khdi dong xuat hién trong san pham sau
qua trinh 1én men bi pha hay mot phan do su khudy tron co hoc. Trong quy trinh san
xut, sita nguyén liéu dugc xir Iy va cdy giéng roi 1én men trong thiét bi chuyén
dung, tiép theo 12 qua trinh 1am lanh va rot san phdm vao bao bi. Sita chua dang

khuay s€ khong co6 cau triic gel min va dong nhat nhu sita chua truyén thong.
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- Sita chua uong (dringking type) hay sita chua Iong: Khdi déng xuat hién
trong san pham sau qua trinh 1én men bi pha hily hoan toan. San pham c6 dang 1ong.
Diém khac biét 1a sau qua trinh 1én men, ngudi ta st dung phuong phéap khudy trén
hoic phuong phap dong hoa dé pha hay cau tric gel cua khdi dong va lam giam do
nhét cho san pham.

- Sita chua lanh déng (frozen type): San pham c6 dang twong ty nhu kem. Qua
trinh 18n men sita dugc thyc hién trong thiét bi chuyén dung, tiép theo hdn hop sau
1én men s& dugc xir 1y va lanh dong dé 1am tiang do cimg cho san pham rdi bao géi.

- Sita chua ¢é ddc (concentrated yaourt): Quy trinh san xuat bao gém céc giai
doan quan trong nhu 1én men sita, c6 dic, lam lanh va bao goéi san phdm. Trong qua
trinh ¢6 dic, ngudi ta sé tach bot huyét thanh sira ra khoi san pham.

Dua vao ham luong chit béo trong san pham, luong chat béo trong sira chua tir
0-10%. Theo WHO/FAO, san phém stta chua duoc chia lam ba nhom chinh:

- Sita chua gdy (skimmed yaourt): Ham luong chat béo khong 16n hon 0,5%.

- Sita chua bdn gay (partially skimmed yaourt): Ham luong chit béo nam

trong khoang 0,5-3,0%.

- Sita chua béo (fat yaourt): Him luong chat béo trong san pham khong thip
hon 3% [1, 2, 4, 15].

1.2.1.4. Gia tri dinh dudng cua sira chua.
a. Carbohydrate.

Trong stta chua ty nhién c6 sy c6 mat cia mot vai mono va disaccharide
nhung duong lactose lai c6 ham lugng nhiéu hon han. Tham chi sau qua trinh 1én
men, san pham c6 thé chira téi 4-5g lactose trong 100g san phdm. B4i vi phan con lai
clia qua trinh 1én men c6 thé chira t&i 14-16g TS (Total solid: tong sb chat kho) trong
100g san pham nghia 13 co thé chira ti 8g lactose. Vi vay ma luong lactose c6 trong
san pham cudi cung c6 it khac biét so véi sita binh thudng. Nhiéu nghién ctru chi ra
rang, khi so sanh véi sita, kha nang phén giai lactose ctia sira chua phu thudc vao kha
ning phin giai cia B-galactosidase do nhitng vi sinh vét c6 trong sita chua tiét ra va
nhiing lactase do nhiing vi sinh vt trong sira chua tiét ra 1a dé kich thich cho nhiing

lactase ngoai sinh hoat dong chuan bi cho kha ning phan giai lactose [15].
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Bing 1.5 — Thanh phén dinh duéng ciia siva chua (trong 100g)

Sira chua®
Thanh phin Chatbéo | Chatbéo | Chatbéo thap/ | Kicu Hy
cao thap huong trai cay Lap
Nudc (g) 81.9 84.9 77.0 77.0
Nang luong (kcal) 79 56 90 115
Protein (g) 5.7 5.1 4.1 6.4
Chét béo (g) 3.0 0.8 0.7 9.1
Carbohydrate (g) 7.8 7.5 17.9 -
Canxi (mg) 200 190 150 150
Phospho (mg) 170 160 120 130
Natri (mg) 80 83 64 -
Kali (mg) 280 250 210 -
K&m (mg) 0.7 0.6 0.5 0.5

[15].
% Gia tri dinh dudng cua sita chua trai cdy phu thudc vao loai trai cdy va do on dinh.
b. Protein.

Ham luong protein trong sita chua cao hon protein trong sita béi trong qua
trinh san xudt sita chua c6 sy b sung sita gy va sita co dic dé ddng hoéa nguyén licu
sita. Mdi ngay st dung khoang 200-250ml sita chua c6 thé cung cap t6i thiéu khoang

15g protein. Protein trong sita chua d& tiéu hoa, rat tot cho strc khoe con ngudi [15].
c. Lipid.

Luong chat béo c6 trong sira chua tuy thudc vao loai san pham sira chua dugc
san xuat. Mac du phan 16n sita chua ban ¢ nhirng nudc cong nghi¢p duoc lam tir stra

giy, thé nhung sita chua truyén théng ciing chira khoang 3-4g sita béo trong 100g
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stta chua va stra chua c6 dac hay stra chua lam theo kiéu ctia Hy Lap chira khoang 9-

10g chat béo [15].
d. Vitamin va khoang vi lwgng.

Canxi co trong sita chua 1a dang canxi dé hap thu hon bat ki dang canxi duoc
cung cap boi cac ngudn khac. Ngoai ra sira chua con cung cap moét s6 nguyén to vi

luong khac nhu Na, Mg, Zn, P déu & dang dé hap thu va sir dung [15].

Bdng 1.6 — Mgt vai logi vitamin coé mdt trong sita chua (trong 100g)

Stra chua
Vitamin Chét béo cao | Chat béo thap | Chat béo thap/
huong trai cay
Retinol (ug) 28 8 10
Carotene (ug) 21 5 4
Thiamin (B,) (ug) 60 50 50
Riboflavin (B,) (1g) 270 250 210
Pyridoxine (Bs) (LQ) 100 90 80
Cyanocobalamine (B1,) (1Q) 0.2 0.2 0.2
Vitamin C (mg) 1 1 1
Vitamin D (ug) 0.04 0.01 0.01
Vitamin E (ug) 50 10 10
Acid Folic (pg) 18 17 16
Acid Nicotinic (ug) 200 100 100
Acid Pantothenic (ug) 500 450 330
Biotin (ug) 2.6 2.9 2.3
Choline (mg) - 0.6 -

[15].
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Stra chua la san phém 1én men nho vi khuan lactic. Hoat dong cta h¢ VSV
trong sita va sira chua 1am cho gié tri dinh dudng cua sira khong nhimg khong mét di
ma con ting thém. Hoat dong cua vi khuan lactic thity phan protein, glucid, lipid
trong sita thanh cac chit don gian dé tiéu hoa hon nhu peptide va acid amin. Ngoai
ra, do trong sita chua c6 sy hién dién ciia VSV ¢6 loi 1a nhém vi khuan lactic 1am
tang sy On dinh ctiia hé VSV duong rudt, ting kha ning hap thu chat dinh dudng tir
thtrc an. Va dic biét, cac vi khuan lactic con san sinh ra cac loai acid hitu co nhu acid
lactic, cac enzyme tiéu hoa, cac chat khang khuan nhu lactoccidine gitp chdng lai
cac tdc nhan xam nhap tir bén ngoai, bao vé h¢ VSV duong rudt co loi.

1.2.2. H¢ vi sinh vit ton tai trong sira va sira chua.

1.2.2.1. Hé vi sinh vt ton tai trong sira.

Trong sita thudng chira cac VSV nhu vi khuan va mot sé nhém khac. Trong
d6 nhom vi khuan lactic 1a phd bién hon ca, it hon 1a vi khuan butyric, propionic, vi
khuan gay thdi, tryc khuan duong rudt,...

Vi khuin lactic: Vi khuan lactic ¢6 dang hinh cau hodc hinh que, ding riéng
1¢ hoic tao thanh chudi, Gram (+). Nhiét dg sinh truong t6i wu 1a 25-47°C.

Xét theo cach thac 1én men, vi khuan lactic duoc chia thanh hai nhom 14 vi
khuan lactic 1én men d6ng hinh va vi khuan lactic 1én men di hinh.

Xét theo hinh thai cau trac thi vi khuan lactic duoc chia ra hai nhom:

- Lién cau khuan lactic ( Streptococcus lactic): Té bao hinh tron, oval, thuong
xép thanh d6i hodc thanh chudi. Nhiét do phat trién t6i wu 1a 30-35°C va duoc tng
dung nhiéu trong san xuét sita chua, bo, pho mat.

- Truc khuén lactic (Lactobacillus): Ching dtng riéng 1¢ hodc két thanh chudi
va gdm ba nhém nho 1a trye khuén wa nhiét (nhiét d6 t6i wu 1a 40-45°C), nhom truc
khuén va 4m (nhiét d6 t&i vu 1a khoang 30°C) va nhém Beta bacterium.

Vi khuin Coliform: Ton tai trong hé tiéu héa cia dong vat. La vi khuan
Gram (), ky khi tity tién, nhiét d¢ sinh truéng tdi wu 1a 30-44°C. Trong sita, vi khuin
Coliform chuyén héa duong lactose thanh acid lactic, acid hitu co khac, CO,,
H,,...chliing giai phong protein trong sira tao mui kho chiu.

Vi khuén sinh acid butyric (giéng Clostridium): La vi khuan Gram (+), ky

khi bat budc, c6 kha ning sinh bao tir. Nhiét d sinh trudng téi wu 1a 37°C. Té bao ¢6
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dang hinh que, d6i khi c6 dang hinh thoi hodc hinh tréng. Vi khuan Clostridium
chuyén hoa duong thanh acid butyric, butanol, ethanol, acetone, CO,, H,,...

Vi khuén Propionic (giéng Propionibacterium): Pugc tim thiy trong da day
ctia cac loai nhai lai nhu trau bo. Ching ¢ hinh cau, xép thanh ting d6i hoic chudi,
Gram (+), ky khi khong bit budc, nhiét do sinh trudng tdi wu 1a 30°C. Vi khuan nay
chuyén hoéa duong thanh acid propionic, acid acetic, COp,...lam hu hai sira.

Vi khuin giy thdi: La cac vi khuan c6 dang hinh cau, hinh gay, hiéu khi 1an
ky khi, chiing c6 kha ning sinh téng hop protease ngoai bao trong méi truong sira.
Protease xuc tac thily phin protein t6i peptide va acid amin, acid amin tiép tuc bi
thity phan thanh NHs, H,S,...1am cho sita ¢c6 mui khé chiu. Vai giéng vi khuan gay
théi c6 kha nang téng hop lipase xtic tac phan giai chat béo trong sira va tao mui oi
cho sita. Ngoai ra, cac vi khuan gy thdi con tao ra khi CO,, H,, sinh téng hop acid
hitu co 1am giam pH sita va gy dong tu protein. Mot sd khac c6 thé sinh tong hop
protease xUc tac twong tu nhu renin lam dong tu casein trong stra [1, 2, 3, 4].
1.2.2.2. Hé vi sinh vit ton tai trong sira chua.

Trong sita chua, hé VSV bao gdm nhiéu nhom khac nhau nhung trong d6 phd
bién va tiéu biéu hon hét 1a nhom vi khuan lactic, ngoai ra con c6 mit mot sé nhom
vi khuan khac. Vi khuén lactic trong sira chua c6 mit tu nhién trong sira va qua trinh
1én men lactic. Chiing sir dung co chit 1a dudng lactose va cac chat khac trong sita dé
lam co chét phét trién, san phém tao thanh 13 acid lactic, acid acetic,...cac chét sinh
huong,...Vi khuén lactic trong sita chua thudc cac nhom khac nhau nhu nhém wu
am, nhom wa nhiét [1, 2, 3, 4].

1.2.3. Quy trinh cong nghé san xuit sira chua.

Sira nguyén li¢u: Co thé 1a ngudn sita tuoi, sita bot, sita c¢d dic, sira hoan
nguyén hoic sita tai ché. Sira duoc dung 1am nguyén liéu phai dat dugc cac yéu cau
nhu: tong sb t& biao VSV trong sita cang thap cang tot, khong chia thuc khudn thé
(Bacteriophage), khong chura khang sinh, khong chira enzyme, khong c6 du luong
chat tay rira, ham luong chit béo phu hop, ham luong chat kho phu hop (8,2%), ...

Chuén héa: La cong doan hiéu chinh ham luong chat béo cho san pham sita

chua. Néu sita nguyén liéu c6 ham luong chat béo thap ta s& bd sung thém cream
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vao. Nguoc lai, néu stta nguyén li€u c6 ham lugng chat béo cao thi ta c6 thé bo sung

thém sira gy hodc ly tam dé loai bot chat béo ra khai sira.

Stra nguyén liéu

\4
Chuan hoa

A 4

Hiéu chinh

A 4

Bai khi

A 4

Pong héa Vi khuin

lactic

A 4

X 1y nhiét

A 4 A 4

Cay gidng 1‘7 Hoat hoa

\ 4
Phoi tron

A 4
ROt san pham 1'* Bao bi
A

Lén men

A\ 4

Huong liéu

A 4

Lam lanh

A 4

Béo quén lanh

Stra chua
truyén thong

Hinh 1.2 — Quy trinh cong nghé san xuat yaourt [1].
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Hiéu chinh ham lwong chit kho: Nhiam diéu chinh ham lugng chat kho trong
sita vé gid tri Iy tuong cho qué trinh san xuat sira chua.

Bai khi: La loai b bst chat khi trong sita cang nhiéu cang tt. Khi d6, hiéu
qua cia cac qua trinh dong hoa va thanh tring sé& ting, cac hop chat bay hoi c6 mui
kho chiju trong sita s& duoc tich bo va chit lwong san pham sé& tot hon.

Pong héa: Myc dich cua qua trinh dong hoa 14 tranh hién tuong tach pha cua
chat béo xay ra trong qua trinh 1én men sita va lam ting d6 dong nhat cho san pham.
Qua trinh ddng hoéa sita s& anh hudng tét dén céu triic micelle trong sita va cai thién
ciu tric gel cua sita chua thanh pham. Thuong dong hoa ¢ ap suit 200-250 bar, nhiét
do tir 65-70°C.

Xir Iy nhié¢t: Dé tiéu diét va irc ché dén mirc t6i da hé VSV va cac enzyme co
trong sita. Hon nita, qua trinh xtr Iy nhiét s& lam bién d6i mot phan cac protein sira.
Nho d6, qua trinh 1€n men sé& tdt hon, khéi dong duogc hinh thanh voi ciu trac 6n
dinh do B-lactoglobulin trong whey protein twong tic voi k—casein trong ciu tric
micelle, han ché thit thoat huyét thanh ra khoi ciu trac gel khi bao quan sita chua.
Qua trinh nay thuong duoc thuc hién ¢ nhiét o 90-95°C trong 3-5 phut.

Céy gidng vi khuan lactic: Trong san xuét sita chua ta thuong ding nhom vi
khuan lactic 1én men dong hinh nhu Lactobacillus bulgaricus, Streptococcus
thermophillus va Lactobacillus acidophilus,.... Dé rat ngin thoi gian 1én men va tiét
kiém luong ché pham vi khudn can dung, ngudi ta thuong hoat hoa gidng vi khuan
lactic trude khi chuyén qua giai doan 1én men.

Phéi tron: O giai doan nay co thé phdi tron thém nhiing huong liéu khac nhau
dé san xuét ra cac loai yaourt c6 huwong vi khac nhau.

R6t san pham: Sau thoi gian hoat héa, hdn hop sita va giéng vi khuan lactic
dugc chiét rét vao céac hil sita chua nhé va duoc chuyén qua phong 1én men.

Lén men: Nhiét d6 1én men t6i wu trong phong 1én men 14 tir 42-43°C. Thoi
gian 1én men phu thudc vao ching vi khuan lactic st dung, trang thai sinh 1y cia
gidng va yéu cdu vé do chua cua san pham yaourt thanh pham, thong thuong thoi
gian 1én men la tir 4-6 gio.

Lam lanh va bao quan: Sau thoi gian 1én men, san pham duoc lam lanh dé

6n dinh céu tric gel cia san pham va tranh hién tuong tach huyét thanh sita trong san
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pham, ddng thoi 1am cham tc d6 sinh tong hop acid lactic cua vi khuan. Cac bao bi
chtra yaourt s& duoc dua vao phong 1am lanh dé dwa vé nhiét o 18-20°C trong vong
30-40 phut. Cudi cing, ha nhiét do san pham xudng 4°C va bao quan trong kho lanh
& nhiét d 2-4°C [1, 2, 4].

1.3. Tong quan vé vi goi.

1.3.1. Khai niém, dic diém, wu va nhwoc diém caa viéc vi goi.

a. Khai niém vi goi.

Vi goi 1a mot trong nhitng phwong phap c¢b dinh té bao duoc sir dung rong rai
hién nay. Vi goi 13 phuong phap sir dung cac chat tao mang (gel) 1a cac polymer co
ngudn gdc tw nhién nhu gelatin, alginate, chitosan, cellulose,...hodc c6 ngudn gbc
nhan tao nhu polyamide, polystyrene, polyacrylate, polyacrylamide, polyester,
polyvinyl pyrrolidone (PVP), polyethylene glycol (PEG),...dé biy, nhdt va bao goi
cac té bao, co thé vi sinh vat sdng trong cac nang nho. Gitp té bao cach ly v6i méi
truong xung quanh, 1am giam su ton thuong ciing nhu su ton that s luong té bao,
bang cach nay cac té bao s& dugc bao vé tot hon trong cac mdi truong cuc doan nhu
acid cao, pH thép, mudi mat, sdc nhiét,...va phoéng thich tai nhitng noi ta mong

muodn. Ngoai ra, vi géi con giup On dinh, tdng gia tri vé€ mat cam quan cho san phan.

©e@
©

a) b) c) d) €)
Hinh 1.3 — Cac loai vi goi [5].

a) Vi goi dang 16ng; b) Vi gbi dang rin; ¢) Vi goi nhiéu 16p;
d) Vi goi da nhan; e) Vi goi trong vi goi
Vi goi c6 nhiéu loai: vi goi don nhéan 13 phan nhan bén trong vi géi chi chira
mot khéi dung dich hoidc chit ran, vi gbi da nhan 1a bén trong vi gdi c6 chtra nhiéu
nhan nho (vi goi trong vi gbi), vi gbi nhiéu 16p 1 vi goi duogc thiét ké voi nhiéu 16p

bao khac nhau [5].
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b. Pic diém vi goi.

MBJi loai vat liéu vi goi va mdi loai té bao song lai hoat dong & cac diéu kién
khac nhau nén phai lira chon diéu kién dé tao thanh vi goéi nhu pH, nhiét 4o, thoi
gian,...

Vi goi khong 1am ton hai dén céc té bao sbng ma con bao vé té bao sbng.

Vi g6i cho phép ¢b dinh sb luong té bao séng 16n hon cac phuong phap cb
dinh t€ bao khéc.

Do bén co hoc cua 16p mang bao vi gbi 1a mot dic diém quan trong. N6 phai
c6 do bén tuong ddi dé co thé bao vé duoc cac té bao séng, tuy nhién 16p mang vi
61 nay lai khong duoc qua virng chic vi nhu thé s& anh hudng dén kha ning phong
thich té bao khi can thiét.

Kich thudc hat vi géi ciing 1a dic diém can lwu y. Gitra kich thudce hat vi géi,
d6 bén vimng ctia hat va kha ning phéong thich té bao c6 méi quan hé v4i nhau. Kich
thude hat vi goi cang 16n thi dd bén viing cta hat cang cao, kha ning bao vé té bao
song cang cao, nhung kha ning phong thich té bao cang kho. Kich thudc hat vi goi
cang nho thi d6 bén cang thap, kha ning bao vé té bao s& thap di nhung kha ning
phong thich té bao s& d& dang hon.

Ngoai ra con c6 mot s6 dic diém khac nhu sy mai mon cta cac hat vi g6i do
su va cham va ma sat vao nhau, kha ning khang khuan cta hat vi goi,...[5].

c. Uu diém caa vi goi.

Vi goi giup bdo vé té bao séng, tao ra mat do vi sinh vat 1on, hat vi gbi nhu
tdm 4o choang bao vé cac té bao song chdng chiu duoc diéu kién khic nghiét cua
moi truong cuc doan nhu acid, nhiét do,...

Tao ra cac gradient n6ng dd co chit, néng do san phém, néng dd oxy hoa tan,
pH mai truong 1én men. Tir d6 c6 thé tao ra cac moi truong khac nhau cho té bao
trong cac linh vuc nghién ctru va ing dung khac nhau.

Bao vé té bao chdng lai tac nhan bacteriophage, tir d6 dam bao cho qué trinh
1én men khong bi tap nhiém, hu hai.

Cho phép diéu chinh tdc d6 sinh truéng cta vi sinh vat.

Cho phép sir dung té bao & mét pha riéng biét dbi véi moi trudng 1én men, do

d6 kha nang dung phan ung nhanh.
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C6 thé str dung cac k¥ thuat tap hop vi sinh vat dé thu dugc hoat tinh cao nhat.

Tao diéu kién cho viéc dinh ving timg bo phan trong té bao dbi véi cac ching
loai vi sinh vét khac nhau, cac sd lugng vi sinh vat khéac nhau.

Tang do on dinh hoat tinh trao ddi chét cua té bao khi c6 su thay dbi pH, nhiét
d6 hay su c6 mit cac chat trc ché trong moéi trudng 1én men.

Vi goi c6 thé 1am cho té bao kéo dai kha nang ton tai, tir d6 gitip cho thoi gian
bao quan ching, giéng té bao vi sinh vét duoc 1au dai.

Trong cac nganh san xuét, dic biét 1a nghanh san xuat cic san pham lién quan
dén probiotic, thi viéc vi goi té bao ¢ y nghia rat quan trong. N6 gitip cho san pham
khi dén tay ngudi tiéu ding van con nguyén gia tri sir dung.

Trong c4c nganh thyc pham cé cac san pham 1én men nhu san xuat bia,
ruou,... thi k¥ thuat vi géi 1a mot trong nhirng lya chon dé cd dinh té bao vi sinh vat
st dung trong cong doan 1én men, tir d6 st dung vi sinh vat tiét kiém, t6i wu va hiéu
qua hon [5, 17].

d. Nhuwoc diém ciia vi géi.

Té bao vi sinh vét san sinh ra nhiéu enzyme trong qua trinh trao d6i cht cua
no, c¢6 nhirng enzyme c6 thé cho xtic tac cac phan tng khéng mong mudn c6 thé lam
t6n hai dén 16p vat liéu vi gbi va ca chinh té bao. Pé giai quyét van dé nay phai chon
Iwra gibéng vi sinh vt cho thich hop (c6 thé bién doi hodc xur 1y gidng) dé té bao vi
sinh vat khong tao ra cic enzyme khéng mong muén va ting hoat tinh cia céac
enzyme mong muon.

Maing hay thanh té bao nguyén ven thuong chéng lai sy tham thau cia chat
nén, san pham va nhitng phan Gmg thich hop trudc hodc sau khi ¢d dinh doi hoi pha
hity rao can dé tham thau.

C6 thé lam giam gid tri cam quan cta san pham néu kich thudc vi godi qua 16n.

Pa s6 céac vt liéu vi g61 nhu gelatin, thach, cac loai tinh bot,...déu 1a cac
ngudn dinh dudng ma vi sinh vét co thé tiéu hoa duge. Didu nay kha nghiém trong vi
nhu thé vi sinh vat duoc vi goi bén trong hodc vi sinh vat tap nhiém tir bén ngoai co
thé tiéu hoa 16p vi goi va lam cho 16p vi géi bi rach, thing va nhu vy hiéu qua vi

g6i s& giam xudng dang ké. C6 bang ching cho thay mot sé chung vi khuan cé kha
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nang ti€u hoa, sir dung chinh vt li€u vi géi. Vi vay moi ching vi sinh vat ta phai
nghién ctru vat liéu vi goi phii hop nhat cho ddi tuong vi sinh vat d6 [5].

1.3.2. Cac phwong phap vi géi hién nay.

1.3.2.1. Phwong phap nhé giot.

Phuong phap nho giot tng dung nguyén 1y cin ban 1a khi mot chét long duoc
dé roi ty do thi s& tao thanh giot hinh ciu do strc cang bé mit ciia chat 1ong. Phuong
phap nho giot dugc thuc hién theo nguyén tic tao giot ddng thoi va 16ng vao nhau
ctia dung dich té bao va dung dich tao vo géi. Trong diéu ché vi géi, sy nho giot
khong thé thuc hién béng cach cho chay ty nhién nho vao trong lyc do céc 6ng tao
giot c6 dudng kinh rat nhé. Sy tao giot trong vi gbi phai dugc thuc hién bang cach ép
cac chat 1ong qua cac dng dong tam, & quy mo nho c6 thé ding bom tiém dé ép chat
long qua bd phan tao giot. HE théng con ¢o thé duge gén thém mot thiét bi siéu am

dé ngit giot nén c6 thé diéu chinh dugc kich thude cua vi goi.

Dung dich tao vo
(gelatin) Dung dich té bao

@)

O —_4 ()ng chira diu parafin

O
Q

Hinh 1.4 — So d6 nguyén tic ciia phuong phap nho giot [5].
Quy trinh thyc hién vi goi bang gelatin theo phuong phap nhé giot gdm c6 5
cong doan sau:
- Piéu ché dung dich gelatin: Tinh chat vat 1y ctua dung dich gelatin 13 yéu t6
quan trong quyét dinh chit luong cta vi goi duoc thuc hién theo phuong phép nho
giot. Theo phuong phap nay, ca hai loai gelatin A va B déu c6 thé sir dung, gelatin

nén c6 d6 bén gel va dung dich gelatin duoc didu ché ngay trudc mdi 16 mé.
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- Tao giot vi gbi t& bao séng: BO phan quan trong nhit cua thiét bj gom co 2
ong tao giot ddng tAm, 6ng trong ndi v4i binh chira dung dich té bao tu do, dng ngoai
nbi v6i binh chira dung dich tao vo vi goi (gelatin). Gelatin dugc dun néng va duy tri
nhiét do 68-70°C dé co thé chay dugc qua dng véi tée d6 6n dinh. Dung dich té bao
tu do duy tri ¢ nhiét d§ binh thuong. Tbc d6 chay cua 2 6ng duoc diéu chinh sao cho
lugng gelatin vira du dé tao mot 16p vé bao boc té bao bén trong. Vi goi hinh thanh
duoc dan di vao mot 6ng chtra parafin lanh. Mot b0 phan tao xung duoc thiét ké tai
dau ra cua 2 dng ddng tam gitp ngit giot va tao ra duge vi goi ¢b kich thudc mong
mudn. Su déng bo vé tdc do bom dung dich té bao va toc do tao xung s€ giap vi goi
dat d6 ddéng déu vé khdi luong. Cac hat vi goi s& di chuyén trong dng chira dau
parafin lanh nhd mot bom duge thiét ké ngay trén duong 6ng dan dau parafin lanh,
gelatin tao vo s& bit dau dong lai khi hat vi gbi bt dau di chuyén trong éng chira dau
parafin lanh. Sau khi hat vi g6i duoc tach ra khoi dung dich dau parafin, ddu parafin
s€ duogc loc, loai nude va duge bom lai vao trong h¢ théng.

- Lam lanh giot vi g6i: Cac hat vi g6i sau khi ra khoi may dugce hing vao trong
cac thung chtra dau parafin va dugc lam lanh ¢ nhiét do 4°C trong tho1 gian it nhat 1a
6-8 gid dé 16p gelatin dong lai hoan toan.

- Rura sach vi goi: Céc hat vi goi sau d6 duogc 1y ra khoi dau parafin lanh bang
cach ly tam hodc riy va dugc rira lai bang dung méi hiru co.

- Say kho vi goi: Hat vi gbi duoc cho vao budng sdy. Qua trinh sdy phai duoc
kiém tra chat ch€ cac thong sb nhiét dJ, luu luong khi va ham lugng am cua khi vao.
Céc hat vi goi can duoc séy 0 nhiét do thép, thuong thoi gian séy 1a khoang 12 gio.

Quy trinh thyc hién vi géi bang alginate theo phuong phap nhé giot dugc thuc
hién nhu sau:

- Diéu ché dung dich alginate, dung dich CaCl, (chét hd tro tao gel).

- B sung té bao ru do vao dung dich alginate dé tao huyén phu té bao.

- Cho tat ca lugng hdn hop alginate va té bao tir do vao trong dng bom tiém va
nho giot vao trong dung dich hd tro tao gel. Khi giot hdn hop alginate va té bao tiép
xtc voi dung dich hd tro tao gel, ngay lap tirc polymer alginate bao quanh té bao va
hinh thanh khung 3 chiéu boi lién két véi ion Ca®*. Néu ndng do alginate thap

(khoang 0,6%) thi viéc tao gel ctia polymer alginate chi xay ra néu c6 mit ion Ca?*

25



PO AN TOT NGHIEP

v6i ndng d6 0,3M. Nong do phd bién thuong duoc st dung dé vi géi té bao 1a
alginate 1-2% va dung dich hd tro tao gel (CaCl,) 1a khoang 0,05-1,5M.

- Sau khi vi géi xong, hat vi gbi dugc say kho. Giai doan sdy nay it nhiéu s&
lam anh hudéng dén té bao, co thé 1am ton thuong té bao. Cac phuong phap sy
thuong st dung 1a sdy thing hoa, sdy phun va sdy tang soi.

Uu diém cta phuong phap nho giot: thiét bi twong d6i don gian, gon gang, dé
str dung, nang suat vi gbi cao va bao vé té bao tt.

Nhuoc diém coa phuong phap nho giot: chi co thé tao ra cac hat vi g61 ¢6 hinh
dang cau, khong tao ra dugc cac hat vi goi c6 hinh dang thay ddi linh hoat [5].
1.3.2.2. Phwong phap polymer héa lién két bé miit.

Nguyén tic: Tao mot phan Gmg polymer héa ngay bé mit tiéu phan phan tan.
Dé thyc hién phan tmg polymer hoa, cac monomer duoc hoa tan hodc phan tan trong
dung dich chura té bao tu do. Cac té bao tu do d& dugc bao boc bai mang polymer tai
thoi diém polymer dugc hinh thanh, do d6 phuwong phap ndy con duoc goi 13 phuong
phap polymer hoda in situ. Sau khi thyc hién phan Uimg polymer hoéa, cic vi gbi sé&
duoc tach ra khoi moi trudng 10ng bang phuong phép ly tim, loc hodc bang cach cit
loai dung méi. Kich thudc hat vi géi thuc hién bang phuong phap polymer hoa
thudng nho hon cac phuong phap vi goi khéac, thuong kich thude hat vi géi nam

trong khoang 3-2000um [5].

Dung dich té bao, monomer, moi
truong kich hoat polymer hoa
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Hinh 1.5 — So @6 mé ta phuong phap polymer hoa [5].
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1.3.2.3. Phwong phap ngung tu polymer héa.

Phan ung xay ra trén
bé mat tiép xic 2 pha

Pha lién tyc (Nudc)

A\ : Monomer tan trong nudc
: Monomer tan trong ddu

Hinh 1.6 — So @6 m6 ta qua trinh ngung tu polymer hoéa lién két bé mat [5].

Phuong phap ngung tu polymer hoa lién két bé mit duoc tmg dung rat nhiéu
dé diéu ché cac vi gbi. Nguyén tic ctia phuong phap nay tuong ty phuong phap
polymer hoa, nhung stir dung 2 loai polymer, mot phan irng ngung tu dugc thuc hién
dé tao thanh mot polymer méi c6 lién két chéo va c¢6 phan tir lwong 16n hon bao
quanh tiéu phan phan tan (cac té bao tu do) [5].
1.3.2.4. Phwong phap tach pha dong tu.

Phuong phép nay thuong duoc ap dung dbi voi cac dung dich polymer than
nuée, polymer dugc dung phai co kha ning tao thanh mang phim. Néu chi sir dung
mot loai dung dich keo thi goi 1 phuong phap tach pha dong tu don, néu str dung
nhiéu loai dung dich keo thi goi 13 phuong phap tach pha dong tu phirc.

a. Phuong phap tach pha dong tu don.

Nguyén tic: loai nude cua cac keo than nude, nhu vay lam giam do tan cua
cac chét keo, cac chat keo s& tua lai trén bé mit tiéu phan phan tan (dung dich té bao
tu do). Su tach pha duogc thuc hién béng cach thay doi nhiét do, tao sy héa mudi
hoac thém mot dung moi thir hai vao dé giam do tan cua chét keo than nudc. Chat

keo than nudc dugc st dung phd bién nhét hién nay chinh 1a gelatin [5].
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Hinh 1.7 — Cac giai doan cua qua trinh tach pha dong tu don [5].

Chat long khong déng
ran khong tan trong '

Chafu nhi hoa
Chat gay tham

>
<

A 4

Nhil twong D/N hoic hdon dich trong nuéc
(pha phan tan khoang 20%)

Thém dung dich chat dién giai

Loc rira vi goi voi nude lanh (loai mudi)
<«—1 Lam cling vo gobi

Loc, rtra lai vi goi

Say kho

A 4

Vi goi

Hinh 1.8 — So d6 quy trinh diéu ché vi goéi bang phuong phap tach pha dong tu don
[5].
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b. Phwong phap tach pha dong tu phirc.
Nguyén tic: Su dong tu dugc thuc hién béng cach két tia 2 chit than nudc tich

dién trai dau trén bé mat tiéu phan phén tan (t& bao tu do).

Keo than nudc > Keo than nudc > Két tia keo than nudc
tich dién (-) tich dién (+) (can bang dién tich)

Kich thudc cua vi goi phu thude vao kich thudce tiéu phan phan tan trong nhu
twong hodc hon dich, thuong trong khoang 5-5000um. Ty 1é giita 16p bao so véi
nhan c6 thé trong khoang 3-30%. Phuong phap nay ¢ thé ap dung dé dang & quy md
san xudt 1on véi cac thiét bi don gian nhu thung phan tng, hé théng loc loai dung

moi, thiét bi kiém tra pH va nhiét do,...[5].

Chat 16ng khong d(‘éng’tan
vO1 nudc hodc chat ran : ‘
khong tan trong nudc. Dung dich gom Arabic
P Chét nhil hoa
v Chat gay tham
Nhil twong D/N hoac

hon dich trong nudc.

Thém dung dich gelatin 10%
Khudy tron

Loc, rira

Xu 1y vo vi goi

Rura, loc, séy vi goi

A

A 4

Vi géi

Hinh 1.9 — So d6 quy trinh diéu ché vi goi bang phuong phap tach pha dong tu phirc
[5].
c. Phuong phap tach pha dong tu trong dung méi hiru co.

Su tach pha dong trong dung mdi hitu co dugc thuc hién tuwong tu nhu tach
pha d6ng tu trong dung mdi nudc. Tuy nhién, trong giai doan dau phai diéu ché nhi
tuong N/D hodc hdn dich té bao trong dau. Cac polymer tao vo nang phai 1a loai tan
dugc trong dung moi hitu co. Su tach pha dong duogc thuc hién bang cach thém dung

moi hiru co hon hoa véi tudéng ngoai nhung khong hoa tan dugce polymer tao vo vi
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g6i. Vo goi duge hoa ran bang cach thém dung moi phan cuc vao hdn hop, hoic tach
loai vi gbi trude sau d6 rira bang dung moi phan cyc [5].

Ngoai ra, con c6 mot sb phwong phap vi goi khac nhu: phuong phap ly tam,
phuong phap phun siy, phuong phap bao [5].
1.3.3. Vit lidu vi géi, dic diém ciia vat liéu vi goi.
1.3.3.1. Gelatin.

a. Cau tao, nguon goc cua gelatin.

cdc amino )
glycin

21 A0%

acid khd ¢ -
276005 ‘1

prolin

12,405

Arginin_ :

7.80%

=

r \
Alanine _ III".._ll}tlli'!'?{H:-ll'!‘li.ll
glutamic e
8.90% L1.90%

acid 10,00%

Hinh 1.10 — Thanh phan cac acid amin c6 trong gelatin [12, 30, 37].

Gelatin duoc thu nhén tir sy thity phan gidi han soi collagen c6 ngudn gdc tir
da, gan, xuong cua dong vat nhu da cé, da va xuong heo,... Collagen duoc bién tinh
& nhiét do cao 1am théo cAu tric xodn ba tao thanh cac chudi tach roi, duge 1am lanh
va hép thu nude manh dé tao thanh gelatin. Gelatin c6 chtra 18 loai acid amin (khong

co tryptophan va cystine), co6 ham luong glycine, proline va hydroxyproline cao.

Q o Q o =
I 0w I ,f\(
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Hinh 1.11 — Cau trtc héa hoc cua gelatin [12, 30, 37].
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C6 hai loai gelatin: gelatin loai A va gelatin loai B. Gelatin loai A dugc diéu
ché bang cach thuy phan trong méi trudng acid, c6 diém ding dién trong khoang 4,8-
5,0. Quy trinh thity phan bang acid mat khoang 7-10 ngdy, nguyén liéu st dung chu
yéu la da dong vat. Gelatin loai B thu duoc bang cach thuy phan xwong dong vat
trong mdi truong kiém, c6 diém dang dién trong khoang 7-9. Quy trinh thiy phan
bang kiém lau hon quy trinh thuy phan bang acid khoang 10 1an do ¢6 nhiéu cong
doan hon. Trén thuc té, hai loai gelatin nay hoan toan cé thé su dung riéng, nhung
thuong dugc phdi hop véi nhau dé cho hiéu qua cao hon. Khi phdi hop véi nhau,
gelatin thuy phan tr xuong c6 chirc nang tao d§ cung, gelatin thuy phan tur da cé
chtrc nang tao do trong va do déo dai cho vat liéu [12, 13, 30, 37].

b. Tinh chit caa gelatin.

Gelatin khong tan trong nudc lanh nhung d& tan trong nuéc dm. Khi thém
nu6e lanh nhiing hat gelatin s& truong phong ting dén 5-10 lan trong luong. Khi ting
nhiét do 1én trén 40°C nhirng hat gelatin ndy s& hoa tan dé tao thanh dung dich. Cac
yéu t6 anh huong dén d6 hoa tan cua gelatin 1a nhiét dog, néng do va kich thudc hat.
Gelatin 1a nguyén liéu khong ddc, dugce stir dung rong rai trong cac nganh thuc phém
va trong y hoc cua tit ca cac nude. Gelatin ¢6 kha ning tao mang phim bén chic,
ngay ca trong truong hop mang phim rit mong dén khoang 100pm. Dung dich c6
néng do gelatin cao dén 40% van c6 tinh linh dong & nhiét do 50°C.

Do bén gel cua gelatin duoc biéu thi béng dd Bloom, 1a mot dai lugng dung do
luong do két dinh cua cac lién két chéo co trong gelatin. PO Bloom cua gelatin
thuong phai dat khoang 100-200 Bloom gram.

DJ nhdt cua gelatin dugc xac dinh trén dung dich gelatin 6,67%, d0 nhoét 1y
twong cua gelatin phai dat trong khoang 25-45 milipoise & 60°C. Tuy nhién, nhiéu
nha san xuat quy dinh sir dung gelatin c6 d6 nhét trong khoang 38 + 2 milipoise.

Gelatin thuong chua sat voi ham lugng thay doi tiiy thudc vao ngudn nudc st
dung trong qua trinh san xuat gelatin. Gi6i han sit trong gelatin 14 khong quéa 15ppm.

Gelatin duoc biét dén nhu 1a mot trong nhitng moi trudng nudi cy va giir
giong vi sinh vat nén né 13 moi truong thuan lgi cho vi sinh vat phat trién néu co
ham lugng 4m cao. Theo quy dinh thi mot gram gelatin phai khong duoc chira nhiéu

hon 1000 vi sinh vat va tuyét d6i khong duoc co6 Samonella hay E. coli [5].
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¢. Uu va nhwoc diém ciia chit géi la gelatin.

Uu diém: Ré tién, thao tac don gian, dé dang, dé dang tao gel bao quanh té
bao, khong doc voi vi khuan va co thé nguoi, dé dang bi thuy giai trong méi trudng
da day-rudt dé phong thich té bao, vi goi gelatin c6 thé lo ling trong bé 1én men gitp
giam chi phi khudy tron dé phan phéi déu té bao ra khip bé 1én men, ...

Nhuoc diém: Gelatin d& dang dong dac lai khi nhiét do xuéng dudi 40°C nén
phai ludn duy tri nhiét 6 nay dé gelatin & dang dung dich, tuy nhién nhiét d6 cao khi
b6 sung té bao dé vi goi s& lam chét té bao. Mat nhidu thoi gian sau vi goi (gelatin
sau khi vi g6i phai dé lanh 6-8 gior dé gelatin déng lai hoan toan). Gelatin d& tan chay
& nhiét do 40°C ciing gay anh hudng cho qua trinh sdy khé vi goi,...[5].

d. Ung dung cia gelatin.

Ung dung dé lam mang bao trong cac phuong phap cb dinh té bao vi sinh vat.
Hoa tan gelatin vao trong nudc & nhiét do thich hop sau d6 bo sung té bao séng vao
trong mdi truong lanh dé gelatin tao thanh hat gel.

Gelatin dugc su dung trong y hoc nhu lam vo nang, ta dugc, nguyén vat liéu
trong san xuat thudc. Pic biét tmg dung lam mang phu vét thuong nhd c¢6 mot sé wu
diém nhu: khong c6 tinh khang nguyén, hoat hoa dai thuc bao, hiéu qua cdm mau
cao, c6 thé duogc hép thu hoan toan in-vivo.

Gelatin dugc dung trong cong tac giit gidng vi sinh vat. Pha ché moi truong
nude thit + gelatin + Inosit hodc acid ascorbic. Sau d6 cit thanh tirng miéng nho, say
kho va bao quan lanh & 5°C dé str dung dan khi can thiét.

Ngoai ra, gelatin con duoc dung lam phim anh, chat két dinh trong san xuat
diém, mang loc anh sang, mang bao cac san pham thuy san,...[5].
1.3.3.2. Alginate.

a. Ciu tao, ngudn goc cua alginate.

Alginate 13 mot polysaccharide mach thing, khéng phan nhanh, phén tir lugng
trung binh khoang 200.000 Dalton, dugc chiét xuat tir taio nau. Thanh phan chinh cta
alginate 13 acid alginic cu tao bdi cac don vi acid guluronic va acid mannuronic lién
két v6i nhau bai day ndi a-(1—4)-L-guluronic (G) va p-(1—4)-D-mannuronic (M).

Alginate duoc san xudt tir tio nau Phaeophyta, trong tio cac acid chi yéu &

dang mudi hdn hop (Na, K, Mg, Ca) [12, 14, 38].
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- [1 =4 -D-Mannuronic Acid [t~ ::1 —4] -L-Guluronic Acic

Hinh 1.12 — Thanh phan céu trac cta alginate [12, 14, 38].
b. Tinh chit cia alginate.

Alginate c6 tinh wa nudc, twong hop sinh hoc cao va ré tién. Alginate dugc
mg dung rong rai trong nhiéu linh vyc. Alginate c6 hai tinh chat quan trong 1a do
nhdt dung dich va kha nang tao gel.

Do nhét ciia dung dich alginate phy thudc vao nhiéu yéu té nhu:

- Xuét x{r cua loai tao sir dung dé chiét xuit, thong thuong tio & ving on d6i
cd do nhét cao hon tdo & vung nhiét doi, trong lugng phan tir cta alginate cang cao
thi do nhét dung dich cang tang.

- Nhiét do tang 1°C thi do nhot tang 1én 25%, khi tang nhiét do roi lai ha nhiét
d6 thi do nhét ciia dung dich alginate thap hon ban dau.

- Qua trinh bao quan ciing anh hudng dén do nhét cua dung dich alginate, khi
& dang bot alginate van tiép tuc bj thuy phan va sau mot thoi gian thi d6 nhét ciia nd
giam xudng dang ké.

- Gia tri pH cta dung dich: ¢ pH 5,5, nhém COO" bi proton hoa thanh -COOH
1am cho luc déy tinh dién giita cac chudi giam xubng, chung trd nén gan nhau hon va
dé dang tao lién két hydro lam ting d6 nhét.O cac gia tri pH thap hon (pH 3-4) thi
chung s& hinh thanh gel. Néu trong dung dich alginate c6 mat ion Ca® thi s& dong
dac & pH khoang 5. Khi pH >11, alginate bi khir polymer hoa lam giam d6 nhdt do
cac lién két glucoside s& bi thity phan trong mdi truong kiém.

Kha ning tao gel ciia dung dich alginate. Khi cho két hop véi cation hoa trj II
va III, thuong 1a ion Ca®" s& thiy xuit hién cac ving ndi giita cac mach phén tir
alginate va tao gel theo mo6 hinh “hop trimg”. Céc gel nay dugc hinh thanh & nhiét o

phong hodc nhiét do <100°C va tan chay khi dun néng. Dung dich alginate ciing tao
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gel khi bi acid hoa, nhung loai gel ndy mém hon so vdi calcium gel. Theo mé hinh
“hop tring” ctia Grant (1973) thi trong qua trinh hinh thanh gel cin ¢ nhiing co ché
lién két giira hai hay nhiéu chudi alginate. Chudi phan tir alginate cu tao tir cac don
vi glucoronic acid c6 hinh dang tuong tu nhu mot hop dung trimg véi cac nép va khe
hé ma ion Ca® c6 thé chui vao, dinh vi va lién két, trong khi cac ion Ca®" giit cac
phan tir alginate lai véi nhau thanh cic chudi alginate. Cau tric gilta cac mach
glucoronic acid tao khoang cach gifta cdc nhom carboxyl va hydroxyl thich hgp véi
mot luong 16m cac lién két cua calcium [19, 26, 39].

c. U, nhuge diém ciia chét géi 1a alginate.

Uu diém: d& dang tao gel bao quanh té bao vi khuan, khong doc véi co thé, ré
tién, thuc hién dé dang, don gian, hinh dang hat vi goi dep va twong d6i dong déu,
quy trinh vi goi c6 thé thuc hién & nhiét d6 binh thudng nén khong lam t6n thuong té
bao khi vi goi,...

Nhuoc diém: min cam véi moi truong acid, co thé tao vét nirt ran 1lam mét tinh
6n dinh co hoc trong méi truong acid, hat vi goi thuong chim xudng day thing chta
lam giam gi4 tri cam quan cua san pham va ton kém trong qua trinh 1én men (phai
khudy dé phan phédi déu té bao vi goi trong bé 1én men),...[19, 26, 39].

d. Ung dung cua alginate.

Ung dung trong vi goi té bao vi sinh vat song. Mudi natri cua alginate (sodium
alginate) tan trong nudc, ta tron thém cac té bao vi sinh vat séng, sau do6 nho giot vao
dung dich calcium chloride sé& tao thanh hat gel calcium alginate bao boc té bao song
bén trong.

Ung dung trong y sinh nhu 1am pht mang vét thuong, gian nudi ciy té bao,
phau thuat,...Alginate dugc dung trong hé thong phan phdi thude. Khi sir dung,
alginate s& bi phan cit thanh cac gbc dudng don gian hon va ¢ thé hap thu hoan
toan [19, 26, 39].
1.3.3.3. Cac hop chit vi géi khac.

a. k-carrageenan va hén hop ciia né.

k-carrageenan 1a hon hop cic polysaccharide trung tinh twong tu agar-agar

duoc chiét tach tir cac loai tao algae 16n ¢ bién, hoa tan trong nude hodc trong dung

dich muoi, c6 khoang 4+5% carrageenan, la polysaccharide c6 chura galactose va
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galactose sulfate. O nhiét do cao (60-90°C) méi phan huy k-carrageenan cé nong do
tir 2-5% (Klein va Vorlop, 1985). Gel héa k-carrageenan thuc hién viéc thay doi
nhiét d0. k-carrageenan dugc Uing dung trong ¢ dinh enzyme, c¢d dinh té bao. Theo
Chibata va cac cong sy, k-carrageenan 1a nguyén liéu tot dé c6 dinh té bao vi sinh vat
dung trong cong nghiép san xuat nhiéu chat khac nhau. Nguyén tic: bd sung tir tir
dung dich tao gel (potassium chloride, hoac cac cation khidc nhu ammonium,
calcium, alumium) vao trong dung dich mudi k-carrageenan c6 chira sin té bao (hoic
enzyme) s& thu duoc ché pham bao géi té bao. Hon hop k-carrageenan-locust bean
tao hiéu qua t6t cho san pham 1én men lactic (sita chua) vi tinh min cam véi acid
hitu co thip hon. Hén hop nay duogc str dung rong rdi cho vi goi probiotics trong
nhitng san phém 1én men. Tuy vay, viéc tao gel ciia hdn hop k-carrageenan-locust
bean lai phu thudc ion Ca®*, 14 ion anh hudng x4u dén stre sdng cua Bifidobacterium
spp. va co thé nguoi. Pic tinh xuat hién do tic dong khong mong mubn Ién trang
thai can bang dién tich cua chat 1ong trong co thé. Ti 18 hop 1i 1a 2:1 cho
carrageenan-locust bean gum dé tao gel chac chan cho vi goi nho tuong tac dic biét
cuia cac chudi galactomannan cua locust véi carrageenan [17, 18].

b. Chitosan.

Chitosan 1a mdt dan xuit cua chitin, 1a mot polysaccharide mach théng tich
di€én am bdi cac nhom amine c6 dugc nho sy khir acetyl cua chitin, chiét tach tir vo
cac loai giap xéac, dugc cdu tao tir cac don vi D-glusosamine va 2-acetamido-2-
deoxy-D-glucosamine. Chitin 13 don vi cdu thanh cdu trac vo ctia dong vét giap xéac
nhu tom nén nguén tach chiét dé san xuét chitosan chu yéu la tor vo, xac dong vat
giap xac, phé pham ciia nghanh ché bién san xuét thily san. Chitosan c6 d6 deacetyl
cao (khoang 90%) va trong lwong phan tir gan 1.000.000 Dalton.

Mang chitosan tao thanh c6 tinh khang khuan, khéang nim va han ché sy that
thoat. Chitosan hoa tan trong nudc & pH<6 va giéng nhu alginate, tao ciu tric gel
bang cach gel hoa kich thich ion. Chitosan 14 polycation chira cdc nhém amine, nén
lién két v6i cac anion va polyanion nhu polyphosphate, [Fe(CN)g]*, [Fe(CN)s]® acid
polyaldehydrocarbonic. Ngoai ra chitosan con duoc sir dung lam vo boc chat goi
gelatin. Boi vi khong 1am ting kha ning sdng cia té bao probiotic nén chitosan

thuong dugc st dung lam vo boc [17].
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c. Tinh bét.

Tinh bot dugc stir dung 1am vo boc chit goi alginate. Loai tinh bot bap c6 ham
lwong amylase cao (HACS) duoc ap dung dé ting kha ning hinh thanh vé boc. Tinh
bot c6 mot sb tinh chat nhu: tinh bot lién két chit ché véi nude nén khi hép thu nudc
s& truong phong 1én khoang 10-50% tiy loai (c4 biét tinh bot khoai tdy c6 thé ting
dén 200%), tinh bot cang kho thi hut nudc va truong né cang manh, d6 tan khong
phu thudc vao pH, khong can st dung thém chit dé bao quan.

Loai tinh bot bap dd duoc lam khé lanh (LCS) duoc sir dung dé lam vat liéu
boc chat gbi, tuy nhién né bi phan huy khi gip enzyme 6 tuyén tuy. Loai tinh bot c6
sttc chiu (RS) khong bi phan huy bdi amylase tuyén tuy khi vao hé tiéu hoa, ton tai
dudi dang kho tiéu hoa. Sy phong thich té bao & hé tiéu hoa ciling tao cho chiing chirc
ning prebiotic vi chiing c¢6 thé duoc sir dung boi vi khuan probiotic ¢ trong rudt.
Tron HACS véi RS theo ti 16 4:1 pht hop dé phan phéi vao hé tiéu hoa. Nhitng mau
giau RS thich hop cho vi goi [5, 23, 25, 27].

d. Hon hop xanthan-gelan.

Hon hop xanthan-gelan gum duoc st dung dé vi goi vi khuan probiotic. Ti 18
t6i wu 12 1:0,75 cho xanthan:gelan (Sun va Griffiths, 2000). Nguoc véi alginate, hon
hop nady c6 sttc chong chiu trong diéu kién acid. Ciing c6 thé sir dung thém
carrageenan chtra ion K* dé 6n dinh ciu trac (nhung ion nay lai c6 hai cho strc khoe
néu ndng dd cao), gum cé thé duoc 6n dinh nho ion Ca?*. Mic du gelan gum c6 cu
truc hat gel dé vi goi nhung né khong duogce sir dung cho muc dich nay vi nhiét do tao
gel can phai cao (80-90°C trong 1 gi®) s& lam ton thuong té bao [17].

e. Cellulose va cac din xuit ciia cellulose.

Cellulose acetate phethalate (CAP) 1a hop chat nay mang dién tich am cia
phethalate. CAP hoa tan & pH=6, khong hoa tan & pH=5. Do tinh an toan dbi véi su
tiéu hoa cia nguoi, CAP duoc s dung rong rdi dé vi goi duoc pham. Ciing vay,
Bifidobacterium pseudolangum dong khé duogc vi goi boi hop chit nay va boc bang
sap ong, c6 kha ning sdng sot cao hon khi vao hé tiéu hoa [17, 28].

Cellulose vi tinh thé (Avicel) 1a cellulose thity phan, sdy phun, dang hat, kich
& tir 20pum-180pum, c6 tinh tron kha tot. N6 con phdi hop véi silic dioxide tao hdn

hop cellulose-silic dioxide vi tinh thé (CsiMC). Mot sé dan xuat cia cellulose nhu
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Natri carboxy methyl cellulose (NaCMC), Calci CMC, Methyl cellulose va Hydroxy
propyl methyl cellulose (HPMC). Trong d¢6 HPMC thuéng st dung dé lam vat liéu
g6i hon ca. So véi gelatin, vé nang HPMC c6 dd bén cao hon va it twong tac véi
nhan bén trong hon. Mot s6 tinh chat cia HPMC nhu: bén vé mit hoa hoc, bén véi
nhiét, ham luong am thép, it gion khi bi sdy mat do 4m, vo vi gbi tan nhanh, ham
luong am trong vi gbi thip (4-6%) so véi gelatin (13-15%), tuy nhién hién nay vat
lidu vi goi bang dan xuat cellulose chua dugc st dung nhiéu do gia thanh cao [5].

f. Cac polymer tong hop.

Polyvinyl pyrrolidone (PVP) 13 polymer tong hop, c6 do dinh cao, tan trong
nuée, PVP dé tan, c6 kha ning phong thich nhanh chat ma no vi goi. Cac dan xuét
PVP nhu crospovidone (cross-linked polyvinyl pyrrolidone) ciing dugc su dung
trong thuc hién vi géi té bao véi ty 18 thuong ding 1a 1-5% trong cong thic.

Polyethylene glycol (PEG), con goi tén khac la carbowax, polyglycol,
macrogol,...PEG co6 thé & ca ba dang ran, long hoac mém. PEG 14 san phém thu
dugc khi tring hop cac phan tr oxyethylen v6i sy ¢6 mit ciia nudc. PEG thé rin
khong mau, khong vi, c6 mui nhe riéng, tan dugc trong nudc, cOn, benzene va
glycol, khong tan véi cac ete, ddu hoa va cac hydrocarbon. Cac dan xuit cua PEG
nhu polyethylene glycol dimetacrylate ciing c6 thé duoc sir dung trong vi goi.

- Uu diém cta PEG: Khong gdy anh huong dén sinh 1y (khong gdy nhuén
trang). Cac PEG rat bén viing nén cé thé bao quan dé dang, PEG khong phai 1a moi
truong thuan loi cho mam mdc phat trién nén co tinh bao vé tét hon. PO bén co hoc
16n nén rét thich hop v6i khi hau nhiét d6i nhu nudce ta, c6 thé phdi hop thém nhiéu
chat khac nhau dé nang cao hiéu qua khi st dung va thich hop véi nhiéu phuong
phap diéu ché khac nhau.

- Nhuoc diém cua PEG: C6 tinh hdo am hut nuéc manh nén dé gay kich g
tryc trang hodc kich thich nhu dong rudt 1am cho kha ning hap thu khong cao. Phong
thich cham vi hoa tan chdm trong niém dich. D& bj gion néu trong qua trinh bao quan
khong ding cach hodc duge 1am lanh qua nhanh. PEG con chira nhiéu tap chat nhu
cac vét kim loai, cac peroxyd nén phai kiém tra trudc khi str dung.

Ngoai ra con ¢o rat nhidu cac chit tong hop duoc sir dung trong phuong phap

vi goi nhu: polyamide, polystyrene, polyacrylate, polyacrylamide, polyester,...[5].
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g. Cac hop chit khac.

Céc hop phan nhu whey protein duoc st dung lam chat goi, dau dau nanh 1am
chat gbi va dugc boc boi Arabic va gelatin gum, sap ong dé boc cac chat goi khac va
CaCl, dé tao vo cho chét géi alginate dugc sir dung dé vi goi probiotic. Ngoai trir vat
liéu chinh ma né hinh thanh truc tiép chét g61 hoac cAu trac vo, thém vao SDS,
tween 80 (chat chuyén thé sira) va chat chong déng (vi du glycerol) thuong duoc

thém vao dung dich dé tién hanh vi goi [17, 39].
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Chwong 2: VAT LIEU VA PHUONG PHAP THi NGHIEM
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2.1. Trang thiét bi, héa chat, vt liéu.
2.1.1. Trang thiét bi.

Ta ciy, ta 0, tu sdy, autolave, may do quang, mdy ly tdm, dia Petri, dng
nghiém, erlen (250ml va 100ml), pipette (10ml, 5Sml, 1ml), becher (1000ml, 500ml,
100ml), lame, que cdy, que trang, dén cdn, dng tiém (céc kich c& khac nhau), can, ...
2.1.2. Héa chat.

Con, dudng glucose (500g), peptone (200g), agar (5-10 bich), gelatin (500g),
mdi truong MRS (An Do san xuét), sodium alginate, cao ndm men, gia, dung dich
NaOH (0,1N), thudc thir phenolphthalein 1%, mudi CaCl,, NaCl, thudc nhuém tim
violet, 1odine, fusine...

2.1.3. Vit li¢u.

Gidng vi khuan Lactobacillus acidophilus c6 ngudn gbc tir bo suu tip gidng vi
sinh vat cua Phong thi nghiém vi sinh vat, B0 mon Céng ngh¢ sinh hoc, Truong Pai
hoc Bach Khoa Tp. HCM cung cap.

2.2. N§i dung thi nghiém.

2.2.1. So' @6 ndi dung thi nghiém.

2.2.2. B6 tri thi nghiém.

2.2.2.1. Hoat héa, ting sinh va giir giéng vi khuin L. acidophilus.

Pha ché méi truong MRS 16ng va méi trudng MRS-agar.

Ciy giébng vi khuan L. acidophilus vao cic 6ng nghiém chtt sin 10ml moi
truong MRS 16ng dé hoat hoa gidng. Pem u & 37-42°C trong 1-2 ngay.

Hut 1ml gidng tir cac dng nghiém giong da hoat hoa vao cac 6ng nghiém chira
san 10ml mdi trudng MRS 16ng dé ting sinh, thu sinh khéi t& bao. Pem 1 & 37-42°C
trong 1-2 ngay.

Hat 1ml gidng vi khuan L. acidophilus tir 5ng nghiém da hoat hoa cho vao éng
nghiém chira sin 9ml nudc mudi sinh 1y da hap khir trung dé tién hanh pha lodng
mau ra cic nong d6 tir 10™ d&én 107. Hat 0,1ml dung dich ¢ cac do pha lodng phdi
vao dia petri chra sdn méi truong MRS-agar di hap khur tring, tién hanh trai dia,
dem 0 & 37-42°C tr 1-2 ngay cho khuan lac moc 1én. Sau d6 chon nhiing khuén lac
dic trung ciy ria trén moi trudng MRS-agar trong 6ng thach nghiéng, u ¢ 37-42°C tir

1-2 ngay, sau d6 bao quan & nhiét do 4-5°C dé lam nguyén lidu giit gidng. Ngoai ra
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ta c6 thé sir dung giéng da hoat hoa trong dng nghiém 1ong, dung que cdy vong lay
giot canh truong té bao dé cdy ria trén moi truong MRS-agar trong 6ng thach

nghiéng, dem 0 & 37-42°C trong 1-2 ngdy, sau d6 dem bao quan ¢ 4-5°C dé lam

nguyén liéu gitr giéng.

Lactobacillus acidophilus

Giong vi khuan

A 4

Tang sinh gidng L. acidophilus
(trén moi truong MRS)

/\

Khio sat sinh hoc gidng vi
khuén L. acidophilus

- Quan sat vi thé, dai thé vi

khuén L. acidophilus.

- Dinh luong chét luong

gidng.

- Khdo sat kha nang 1én men

lactic cua gidng.

Thu sinh khdi té bao vi khuin
L. acidophilus (ly tam)

A 4

- Khéo sat ndng do gelatin.

- Tao ché pham vi goi.
- Khaéo sat kich thudc hat gel.

Vi goi vi khuén L. acidophilus

- Biéu ché hdn hop gelatin va alginate.

A 4

Khao sat chit lwong vi goi
- Khao sat kha ning ton tai cta ché pham vi
g61 trong moi truong da day nhan tao.
- Khao sat kha niang bién dong cta pH, acid
lactic trong qua trinh 1€én men stra chua.
- Khao sat, danh gia chat lvong cam quan

trong san pham sita 1én men.

Hinh 2.1 — So d6 ndi dung thi nghiém

2.2.2.2. Khio sat sinh hoc giéng vi khuan L. acidophilus.

a. Quan sat vi thé, dai thé vi khuin L. acidophilus.

Quan sat vi thé vi khuin bang phuong phap cay trai. Hat 1ml giéng vi khuan
L. acidophilus tir dng nghiém di hoat héa cho vao 6ng nghiém chtra sin 9ml nudc
mudi sinh 1y da hap khir trang dé tién hanh pha lodng mau ra cac nong do tir 10™ dén

107", Hat 0,1ml dung dich & cac do pha lodng phdi vao dia petri chtra sin méi truong
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MRS-agar dd hip khir tring, tién hanh trai dia, dem 0 ¢ 37-42°C tir 1-2 ngdy cho
khuan lac moc 1én. Chung t6i quan sat va mé ta vi thé (khuan lac) cua vi khuan L.
acidophilus.

Quan sat dai thé vi khuan bang phwong phap nhuém Gram. Thyc hién tiéu ban
giot ép tir canh truong trong cac mdi trudng MRS 16ng c6 gidng vi khuan di ting
sinh. Sau khi c6 tiéu ban giot ép, ching t6i thuc hién nhuém Gram dé quan st dai
thé vi khuan L. acidophilus.

b. Pinh lwgng chit lrong giong bang phwong phap ciy trii.

Hut 1ml dich 1én men va tién hanh pha lodng mu ra cac ndng d6 10™ dén 107
Huat 0,1ml tir cic dd pha lodng trén tién hanh cdy trai trén dia petri, dem u & 37-42°C
chd khuan lac moc 18n. Ghi nhan két qua bé‘mg cach dém sb luong khuan lac moc
trén dia Petri & cac ndng d6 khac nhau. Ap dung cong thirc dé tinh toan:

S6 té bao / ml miu = (n/v).D
Trong d6: n - S6 khuan lac trung binh dém dugc trén tat ca cac dia Petri ¢ cling
mot do pha loang.
V - Thé tich dich miu dem cdy (0, 1ml).
D - hé s pha lodng.
c. Khéo sat kha ning 1én men lactic ciia gidng.

Chuan bi méi truong MRS 10ng phdi vao dung cu chira, hdp khtr tring, ciy
gibng, dem u & 37-42°C. Thu mau déi chung va mau 1én men dé do pH va ham
luong acid lactic ban dau (0 gid). Sau d6 cir sau 24h, 48h, 72h, 96h ching to6i thu
mau d6i chimg va mau Ién men dé do pH va do ham luong acid lactic sinh ra.

Dinh luong acid lactic ctia 2 mau (mdi miu 10ml) bang dd NaOH 0,IN véi
chat chi thi mau phenolphtalein 1% (cho 2-3 giot) va thém 20ml nudc cét trung tinh.
Ghi nhan két qua thé tich ciia dd NaOH 0,1 N & 2 mau.

Ap dung cong thirc: ¥ a (g/1) = (V — V) x 0,1 x (90/10) = (V — V) x 0,9

Trong d6 V: ml dd NaOH trung hoa 10ml mau dich 1&n men.
V,: ml dd NaOH trung hoa 10ml miu déi chimg.
2.2.2.3. Thu sinh khdi té bao.
Chuan bi cac ong falcon vo tring, can falcon. Hat gidng vao falcon ly tdm

6000 vong/phut trong 10 phut, d6 bo dich méi trudng, sau d6 rira bang nudc mudi
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sinh 1y va tiép tuc ly tdm, tién hanh rira 2-3 1an nira. Sau d6 Gp nguoc dng ly tim trén
gidy loc cho rdo. Pem cén falcon chira sinh khéi té bao, suy ra khdi lwong sinh khéi
thu dugc & mdi falcon. Thu phan sinh khéi té bao bam lai ¢ day 6ng ly tAm dé sur
dung cho thi nghiém vi géi tiép theo.

2.2.2.4. Vi géi vi khuan L. acidophilus.

a. Khao sat nong dj gelatin.

Pha ché dung dich gelatin & nhiéu ndng do khac nhau dé thir nghiém kha ning
vi goi cua gelatin ¢ cac ndong d6 khac nhau nhu thé nao? O ndng d6 nao 1a co thé vi
g6i duoc? Chung t6i pha ché dung dich gelatin & cac nong do sau:

5% - 7,5% - 10% - 12,5% - 15%
b. Diéu ché hdn hop gelatin va alginate.

Do dung dich gelatin 13 chét tao gel d& tan & nhiét do thuong (khoang 35°C trd
1én) nén phai tim cach khic phuc nhuogc diém nay cua vat li¢u gelatin. C6 3 cach
khic phuc:

Céch thir nhét 1a ting nong do gelatin 1én. Cach nay khong hiéu qua (ngay ca
khi ting ndéng do gelatin 1én dén 30%) ma con gy khé khin trong qua trinh tao vi
261 do ndéng d6 gelatin ting 1én thi d6 nhét cia dung dich gelatin ciing ting theo
thudng 1am tic dau tiém khi nho giot.

Céch th hai 13 phdi hop gelatin v6i agar 2%. Cach nay ciing khong hiéu qua
vi vi g6i van tan khi ¢ nhiét phong, thém nita agar khé tan nén phai mat thoi gian
diéu ché nhung khi nhiét d6 giam xudng thi agar lai rit mau dong nén thuong lam
tac nghén & dau 6ng tiém gay kho khin trong qua trinh tao vi goi.

Cach thtr ba 1a phéi hop gelatin véi alginate 2%. Cach ndy t6 ra rat hiéu qua,
gelatin dong vai tro 1am chat géi chinh con alginate déng vai tro lam chét chiu nhiét
gitp cho vi goi chiu dugc nhiét do cao trén 40 °C. Hon hop gelatin — alginate to ra
rat hiéu qua, ching c6 do nhét vira phai nén dé& dang thao tic ma khong gay tic
nghén dau tiém nhu cac cach khac.

Dua vao két qua thir nghiém nong d6 gelatin & trén, chung toi diéu ché dung
dich alginate 2%, sau d6 tron hai dung dich gelatin va alginate lai voi nhau dé tao

thanh hon hop chit goi.
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c. Tao ché pham vi goi.

Diéu ché hén hop gelatin — alginate.

Diéu ché dung dich CaCl, 0,1M, dé lanh.

biéu ché dung dich lactose 10%, dé lanh.

Sinh khéi té bao thu & trén duoc bd sung hdn hop gelatin — alginate theo ti 16
1:4, sau d6 vortex dé sinh khéi hoa 1an hoan toan trong hon hop. Chuyén tat ca vao
dng tiém nho giot vao trong dung dich CaCl, 0,1M (lanh) sé& thu duoc ché pham vi
g6i. Ché pham vi gbi duoc loc bang gidy loc vo trung va bao quan trong dung dich
lactose 10% & 4 °C.

d. Khao sat kich thwéc hat vi géi.

Trong qua trinh tao vi goi, chung t6i sir dung cac dau kim tiém c6 kich c& khac
nhau dé tao ra cac hat vi géi c6 kich thuéc khac nhau. Sau khi c6 cac ché pham vi
g6i, chung toi st dung vi tric ké dé do dac kich thudc cac ché pham vi goi.
2.2.2.5. Khao sat chat lwong hat vi goi.

a. Khao sat kha ning ton tai ciia vi khuin lactic trong méi trwong da day nhan
tao SGJ.

Sau khi tao dugc ché pham vi goi & cac kich thudc khac nhau, chung toi tién
hanh khao sat kha ning ton tai ctia ché pham vi goi trong moi trudng da day nhan tao
SGJ.

Khao sat mat do té bao va cac dang ché phém tai thoi diém ban dau. Tién hanh
can 1g sinh khéi té bao tu do va 1g cac ché pham vi goi (mdi kich thude vi goi can
1g). Sau d6 tién hanh pha lodng mau tir 10™ dén 107 va tién hanh cdy trai trén dia
petri dé xac dinh mat do té bao ban dau ctia miu té bao tu do va cac mau vi g61 kich
thudc khac nhau.

Khao sat trong moi trudng da day nhan tao SGJ ¢ pH=2. Chuén bi cac moi
truong da day nhéan tao & pH=2 da dugc hip thanh trung & 90°C trong 20 phut. Sau
d6 tién hanh can 1g sinh khdi té bao ty do va 1g cac ché pham vi géi ¢ cac kich
thude khac nhau, cho 1an luot tat ca vao trong méi trudng SGJ pH=2. Sau d6 sau 30
phat, 60 phat va 90 phit ta 1dy mau ra tién hanh cdy trai dia dé xac dinh mat do té

bao con ton tai trong mdi truong da day nhan tao 13 bao nhiéu.
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b. Khao sat bién dong ciia hat vi goi.

Chuan bi mdi trudng sita cho qua trinh 1én men, hap thanh tring & 90°C trong
30 phut, sau d6 cdy giéng vi khuan lactic dudi hai dang 1a té bao ty do va ché pham
vi g6i dé hoat hoa giéng vai ty 1& gibng 1a 10%. Tiép theo, phdi hdn hop sita va
gidng vao cac hii sach dé chuyén qua giai doan 1én men. Cac hil sita chua duogc u &
44-45°C trong khoang 4-6 gio. Sau 6 gid 1dy mau mdi ché phdm vi gbi va té bao ty
do ra 1 hii ¢ do pH va luong acid lactic sinh ra.
c. Panh gia chét lwong cim quan ciia san pham.

Dung phuong phap cho diém va phuong phap cip d6i dé danh gia cam quan
cac san pham sita chua thu duoc. D& dam bao tinh khach quan, cdc miu sita chua

duoc ma hoa (ki hiéu) mét cach ngau nhién nhu sau:

Stra chua vé1 hinh thuc Sita chua vé6i hinh thuc tiép giong
tiép giong 1a té bao tw do | 1a ché pham vi goi kich thudc 1,2mm
Mau 2 Mau 1
Mau 3 Mau 5
Mau 4 Mau 6
Mau 8 Mau 7
Mau 10 Mau 9
Mau 14 Mau 12
Mau 15 Mau 13
Mau 18 Mau 20

Lap phiéu chuan bi thi nghiém va phiéu tra 10i. Sau d6 moi 8 ngudi thir cam
quan, moi ngudi nhan duoc 2 miu sita chua co ki hiéu trén hil.
PHIEU CHUAN BI THi NGHIEM

San pham: Sita chua.
Tinh chét: Trang thai san pham.

Mau sic.

Mui.

Vi.
Phép thtr dugce lip lai 8 1an.
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Nguoi thir | M3 s san pham | Ngudi thar | M2 s6 san pham
1 Mau 1 va 8 5 Mau 5 va 10
2 Mau 2 va 9 6 Mau 12 va 15
3 Mau 3 va 6 7 Mau 13 va 14
4 Mau 4 va 7 8 Mau 18 va 20

PHIEU TRA LOI
PANH GIA CHAT LUQNG CAM QUAN SAN PHAM
Phwong phap so hang

Hovaténnguoithu:.........coooii e Gioi tinh:...............
NEhE NGRIEP: . ...t TuOk: e,
NOAY TN e e e

Ban nhan dugc 2 mau sira chua. Ban hay ngtri, quan sat trang thai, mau sac va ném
thir vi ciia cd 2 san pham. Va ban hdy danh gid cac tinh chat cua 2 mau san pham

bang cach cho diém nhu goi ¥ ¢ phan ghi chu:

Tinh chit cam quan Nhan xét

Trang thai san pham (min, sét, dong nhat)

Mau sic
Mui
Vi

Ghi chl: Goi y cach cho diém.

1: Rat ghét 2: Kha ghét | 3: Ghét 4: Hoi ghét

5: Khéng ghét, khong thich.

6: Hoi thich 7: Thich 8: Kha thich | 9: Rat thich
PHIEU TRA LOI

PANH GIA CHAT LUQNG CAM QUAN SAN PHAM
Phwong phap so sanh cap

Hovaténnguoi thir:.........oooiiiii e Gidi tinh:...............
NEhE NRIEP:. ... TUOL: ..o,
NOAY BN
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Ban nhan duoc mot cip mau san pham. Ban hiy danh gia giita 2 mau do co gi khac

nhau vé cac tinh chit sau day:

Tinh chit cam quan

Trang thai san phém (min, s¢t, déng nhét)

Mau séc
Mui
Vi

Ghi chl: Néu dic tinh mau nay tot hon miu kia (ki hiéu >).
Néu dic tinh miu nay kém hon méu kia (ki hiéu <).
Néu dic tinh 2 miu twong dwong nhau (ki hiéu =).

2.3. Cac phuong phap lién quan.

2.3.1. Cac phuong phap vi sinh.

2.3.1.1. Phwong phap pha méi trwong dinh dwong MRS.

Chuan bj nguyén liéu pha moi truong: cung cap day du cc thanh phan dinh
dudng cho qua trinh trao d6i chat cta té bao vi khuéan lactic, duy tri duoc thé oxy
hoa-khir, a4p suat tham thau va tao duoc 6n dinh pH thich hop ctia méi trudng.

Lam trong moi truong: néu méi trudng nudi cay vi sinh vat ¢ cin thi can loc
qua bong gon, gidy loc dé 1am trong méi trudng.

Diéu chinh pH cta méi trudng: cac vi sinh vat khac nhau chi c6 thé sinh
trudng va phat trién trong cac khoang pH khac nhau va chi phat trién t6i vu & mot
gia tri pH nhat dinh nao d6. Vi viy pH ctia méi trudng nudi cdy vi sinh vat can phai
dugc diéu chinh pH vé gia tri thich hop ddi voi vi sinh vat can nudi cay. Trong d6
cac chat thuong dung dé diéu chinh pH ctia méi trudng nudi cay vi sinh vat 1a cac
loai dung dich HCI, NaOH,...Str dung may do pH dé cho két qua chinh xéc.

Phan phéi moi truong vao cac dung cu chira (6ng nghiém, erlen 16n), lam nut
bong va dem khir tring méi trudng bang phuong phap nhiét uét trong autolave ¢ ché
d6 121°C, 1atm trong vong 30 pht.

Sau khi hap khir tring méi truong xong néu str dung méi truong ngay dé 1am

thach nghiéng, thach dting hay d6 dia Petri thi ta tién hanh sau d6 cay giong vi sinh
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vat 1én moi trudng va quan sat. DOi voi moi truong chua can sir dung ngay, ta bao
quan ¢ noi thoang mat, tranh anh sang, nhiét do thich hop Ia tur 0-5°C [6].

2.3.1.2. Phuwong phap nghién ctru hinh thai vi sinh vét.

a. Quan sat hinh thai vi thé té bao bang phwong phap trai dia.

Trén méi trudong dinh dudng thich hop cho ddi twong vi sinh vit ma ta quan
tam, sau khi céy mot thé tich giéng vi sinh vat nhit dinh, sb luong té bao vi sinh vat
c6 trong thé tich giéng do s& phat trién va moc 1én cac tdp doan vi sinh vét goi 1a cac
khuan lac. Ta quan sat hinh thai, cdu trac va dic diém cua khuén lac dic trung dé mo
td va nhan dinh do6 c6 phai 1a vi sinh vat ma ta quan tam hay khong.

Phuong phap nay duoc sir dung dé tién hanh quan sat hinh thai vi thé t& bao vi
sinh vat: chuan bi cac dia Petri c6 chtra sdn moi truong dinh dudng va chuan bi cac
6ng nghiém chira sin 9ml nude ct (hodc nude nudi sinh 1y) di qua vo trung dé tién
hanh pha loang mau. Hut 1ml giéng cho vao éng nghiém 1 (ta c6 d6 pha lodng 10™),
hat Iml tir dng nghiém 1 cho vao éng nghiém 2 (ta c6 d6 pha lodng 107®), ctr nhu thé
ta pha lodng ra cic ndng d6 10 dén 107, Hut 0,1ml tir c4c d6 pha lodng khac nhau
phdi 1én cac dia Petri va dung que trang trai déu 1én toan bd bé mit dia. Pem u &
nhiét do thich hop trong 1-2 ngay dé khuan lac moc 1én [6].

b. Quan sat hinh thai dai thé té bao bang phwong phap nhuém Gram.

Nhuoém Gram khéng chi gitp phan biét dugc vi khuan Gram (-) hay Gram (+)
ma con cho phép quan sat duoc hinh thai, su sip xép cua té bao va thong tin vé 16p
v6 té bao. Khi nhudm theo phuwong phap nay, té bao vi khuan Gram (+) co 16p vo té
bao day cau tao boi peptidoglycan s& hap thu mau tim, con té bao vi khuan Gram (-)
do ¢6 16p vo té bao moéng hon (co it peptidoglycan hon) nén sau khi an mau tim, bi
rira troi va bat mau hong ciia thuéc nhuom sau.

Céach tién hanh: tao vét bdi vi khuan, 1am kho, ho nhe trén ngon Itra dén con dé
cd dinh vét boi. Sau do vét boi duge nhudm mau tim crysrtak violet, sau d6 thém
thudc nhuém iodine dé mau thudc nhudém gén chit vao té bao vi khuan. Tiép theo
rira vét boi bang con va nhudm lai véi safranin. Két qua, & té bao vi khuan Gram (+)
mau tim cua violet dugc gin chit vao 16p vo té bao nho iodine, khong bi rira troi boi
con nén mang mau tim. Tréi lai, & t& bao vi khuin Gram (-), mau tim violet bj rira

troi boi con va té bao bat mau hong cua safranin [6].
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2.3.1.3. Phwong phap kiém tra s6 lwong té bao.
a. Xac dinh gian tiép s6 luwgng té bao bé‘lng phwong phap trai dia.

Ta c6 thé sir dung phuong phap trai dia, dém khuan lac moc trén dia dé xéc
dinh gian tiép sd luong té bao vi sinh vat. Ta tién hanh pha lodng miu tir 10 dén
107 sau d6 céy 1én dia Petri roi den 0 dé khuén lac moc 1én, tién hanh dém sd khuan
lac moc trén cac dia (luu y: chi dém khuén lac trén cac dia voi sb khuén lac nam
trong khoang gia tri ttr 15 dén 300 khuan lac, thong thudng khoang gia tri nay 1a tir
25 dén 250 khuan lac) [6].

Ap dung cong thirc sau dé tinh toan s lugng té bao:

S6 té bao / ml miu = (n/v).D
Trong d6: n - S6 khuan lac trung binh dém dugc trén tat ca cac dia Petri ¢ cing
mot dJ pha loang.
V - Thé tich dich miu dem cay (0,1ml).
D - hé s pha lodng.
b. Pinh lweng vi sinh vt bing phwong phip do mat d§ quang.

Theo phuong phap nay, sé luong photon 4nh sang bi phan tan ti 1¢ thuin véi
lwong sinh khéi té bao c6 trong mau dem do (trir nhitng mam c6 ndéng d6 dam dic)
hay trong nhiing diéu kién sinh truong nhét dinh thi ti 1¢ véi ndng do té bao. Tuy
nhién lugng anh sang lot vao bo tach song quang ¢ modi may do mat do quang bi quy
dinh boi hinh dang hinh hoc cua may d6. Vi vay, duong cong chuan xac dinh mdi
lién hé gitra 6 hap thu va ndng do té bao phai duoc thiét 1ap riéng cho tirng may do.
Piéu nay dugc thyc hién bang cach do do hap thu cua dich huyén phu té bao tai
nhitng ndng d6 khac nhau va xac dinh néng do té bao cia mdi dich huyén phu bang
cach dém sb lugng yé bao truc tiép dudi kinh hién vi hay cay 1én tach dia roi dém s6
khuan lac tao thanh.

Luu y: do hép thu 13 sé do lugng sinh khdi chir khong phai 1a sé luong té bao.
Kich thudc té bao thay d6i cho ting giai doan sinh truong, vi thé xdy dung duong
cong chuin cho may do mat d6 quang véi cac té bao ¢ giai doan ting trudng 1a tot
nhat. Kich thudc té bao ciing thay doi tiiy thudc vao mdi truong nudi cdy khac nhau.

Kich thudc té bao cang nho lai néu méi trudng nghéo chit dinh dudng, vi viy duong
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cong chudn phai dugc xdy dung theo tirmg madi truong nudi cdy va timg chung vi sinh
vat riéng biét.

Néu mat do té bao qua cao, photon anh sang co thé bi cac t& bao lam léch
hudng khoi tu quang va quay trd lai bdi cac té bao khac, lam mat do chinh xac cua
d6 hip thu, dic biét khi gia tri d6 hdp thu ¢ budc séng 600nm 16n hon 0,7. Vi viy
khi xac dinh mat do t& bao bang may do mat d6 quang, dich huyén phu can phai
duoc pha lodng dén nhimg ndéng d6 thich hop dé c6 dugce d6 hap thu chinh xac. Luu
y: gid tri do dugc can phai duoc nhan hé sé pha lodng [6].

c. Phwong phap kiém tra kha nang tao sinh khdi caia vi sinh vit.

Nguyén tic: tach té bao ra khoi moi trudng va xac dinh ching. Xac dinh sinh
khéi vi sinh vat nham dénh gia kha nang phat trién cta chiung trong mot méi truong
nao d6 ma ta nghién ctru hodc gitip ta danh gia duoc ning suét sinh hoc trong qua
trinh 1&n men.

Cach x4c dinh sinh khéi:

- Pém s6 luong té bao trong 1 ml (theo phuong phap dinh lwong vi sinh vat).

- Ly tam thu sinh khéi té bao, cin trong luong sinh khéi d6. Ong ly tdm ria
sach, khir tring, siy kho, can. Dung pipette hiit moi trudng nudi cdy vi sinh vat cho
vao 6ng ly tam. Sau khi ly tim, d6 hét dich ta co sinh khéi dang paste. Can ong ly
tam c6 sinh khéi. Sinh khéi thu dugc 1 hiéu sb gitta hai lan can trudc va sau khi ly
tam.

- Ngoai ra ta ¢ thé xac dinh sinh khdi bang cach xay dung dudng chuin mat
do té bao vi sinh vat trong dung dich img véi mat do quang trong may do quang &
budce song 600nm. Két qua tra theo duong chuén [6].

2.3.2. Cac phwong phip héa sinh — Phwong phap kiém tra qua trinh 1én men
lactic.

Lén men lactic 12 qua trinh chuyén hoa dudng thanh acid lactic va cac san
pham khac. Tuy thudc vao cac san pham tao thanh trong qua trinh 1én men lactic ma
ta c6 1én men dong hinh hay di hinh.

Trong qua trinh 1én men dong hinh, san pham chinh 14 acid lactic, chiém hon

90%. Con cac san pham phu con lai chiém khong qua 10%.
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Trong qua trinh 1én men dj hinh, acid lactic khong phai 1a san phidm chua yéu
ma con co rat nhidu cac thanh phan khac ciing dugc tao thanh véi ham lugng déng
ké.

C6 thé dinh tinh sy c6 mit cia acid lactic trong dich 1én men bang nhiéu phan

ung dic trung khéac nhau:

- Cach don gian nhat 1a do pH cua dung dich. Nudi cdy vi khuan lactic trong
mai truong MRS, néu vi khudn nay sinh acid lactic thi s& lam cho pH ctia méi trudng
giam xubng. Khoang chénh 1éch thu duoc vé pH chinh 13 kha ning sinh acid lactic

manh hay yéu ctia ching vi khuan d6.

- Trong méi truong acid c¢6 mit cia KMnO,, acid lactic s& chuyén thanh

acetaldehyde va lam den gidy loc c6 tim AgNO; trong ammoniac.

- Acid lactic khi phan @mg v6i nhan phenol c6 trong thubc thir uphenmen 1am
cho mau thudc thtr chuyén tir xanh sang vang.

- Dya vao kha ning phan giai CaCOs ctia vi khuan lactic. Nudi cdy vi khudn
lactic trén moi truong thach MRS c6 bod sung CaCOQOs, néu vi khuén sinh acid lactic
thi né s& phan giai dugc CaCO3 (2H* + CO5* — CO, + H,0). Dya trén sy bién ddi
mau sic trén dia thach ma ta danh gia kha nang sinh acid lactic ctia vi khudn do.

Ngoai ra ta c6 thé dinh luong acid lactic bang dung dich NaOH 0,1N v&i chat
chi thi phenolphthalein 1%. Cho vao erlen dung tich 100ml: 10ml dung dich 1én men
vi khuan + 20ml nudc cét trung tinh + 2-3 giot phenolphthalein. Chuan d¢ bang dung
dich NaOH 0,IN cho dén khi théiy xuét hién mau héng nhat bén viing. Thyc hi¢n
mau d6i chimg 13 dich chua 1én men. Ham luong acid tong (T a g/1) qui vé acid lactic
(xem nhu acid lactic 13 acid chii yéu tich lily trong dich 1én men) la:

Ya=(V-Vp)x0,1x90/10 = (V —-V) x0,9
Trong d6: V 1a s6 ml dung dich NaOH dung trung hoa 10ml dich 1én men.
V), 14 s6 ml dung dich NaOH dung trung hoa 10ml dich d6i ching [6].
2.3.3. Cac phwong phap khac.
2.3.3.1 Phuong phap do duwong hat vi goi.
St dung vi tric ké dé do dudng kinh hat vi goi tao thanh, dugc tién hanh &

Phong thi nghiém Khoa hoc vat li¢u, Truong Dai hoc Bach khoa TP. HCM.

o1



PO AN TOT NGHIEP

2.3.3.2 Phwong phap dong nhat miu.

Str dung may dong nhat mau dé hoa tan miu.
2.3.3.3 Phuong phap danh gia chat lwgng cam quan.
a. Phuong phap phép thir so hang.

Tién hanh phép thir trén mot loat cic mau, nguoi thr duoc moi sip xép cac
mAau nay theo cuong d6 hay mirc d6 ctia mot tinh chat cam quan nao do6. Phép thir so
hang chi mang lai cho ta thong tin vé thir tr so sanh cudng do gilta cac miu ma
khong chi ra murc d6 khac nhau giita hai san pham dung canh nhau.

Trude tién phai lap phiéu chuan bi thi nghiém trén d6 chi rd trat tu trinh bay
mAu cho ting ngudi. Can thiét thay doi trat t nay gitta ngudi thir véi nhau ciing nhu
giita cac lan lap.

Ngudi thir nhan duoc mau da dugc ma hoa, mém thtr va ghi lai két qua vao
phiéu tra 1oi [8].

b. Phuong phap phép thir so sanh cap.

Phép thir gdm hai mau duoc chuin bi dé so sanh v6i nhau. Ngudi thir dugc
moi tra 101 ¢6 su khic nhau hay khong gitta hai mau duoc thir vé mét tinh chat cam
quan nao do6. Phép thir nay cho phép ta xac dinh chinh xac c¢6 su khac bi€t nhau hay

khong vé mat cdm quan cua céc cap mau [8].
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Chuwong 3: KET QUA VA BAN LUAN
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3.1. Khao sat dic diém sinh hoc ciia gidng vi khuin L. acidophilus.
3.1.1. Ting sinh va giir gidng trén mdi truong MRS.

Qua trinh ting sinh va giit gidng dugc thyc hién trén moi truong MRS. Moi
truong MRS duge diéu ché, hip khir trung & ché d6 121 °C, trong 20 phit. Moi
truong MRS 16ng duge dung dé ting sinh, hoat hoa giéng vi khuan lactic, con moi
truong MRS-agar duoc ding dé gitr giéng vi khuan lactic trong ta lanh. Chat luong

gidng vi khuén L. acidophilus cua ching t6i dat dugc 1a 2,43.10® t& bao/ml.

a) 'b) c)

Hinh 3.1 — Mbi truong ting sinh va gitr gibng L. acidophilus

a) Tang sinh gidng trong erlen; b) Ting sinh gidng trong dng nghiém;
¢) Giir gidng trong dng thach nghiéng

3.1.2. Quan sat vi thé, dai thé vi khuan L. acidophilus.

Qua qué trinh ting sinh va nudi cdy giéng vi khuan L. acidophilus, ching toi
thuc hién phwong phap nhuém Gram dé quan sat dai thé (t& bao) vi khuan L.
acidophilus va thuc hién phuong phép ciy trai trén dia petri dé quan sat vi thé
(khuan lac) té bao vi khuén L. acidophilus.

Két qua nhuém Gram cho thdy té bao vi khuan L. acidophilus 14 té bao vi
khuin Gram (+) nén bit mau tim cia thudc nhuém Crystal violet. Té bao L.
acidophilus c6 dang hinh que dai, kich thuéc chiéu dai khoang 5-10um, thuong ding

riéng 1¢é mot minh nhung d6i khi cling tap hop lai véi nhau.
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a) b)
Hinh 3.2 — Hinh chup vi thé, dai thé t& bao vi khuan L. acidophilus
a) Hinh chup dai thé L. acidophilus; b) Hinh chup vi thé L. acidophilus

Két qua cdy trai va u trén dia Petri & 37-42°C sau 96 gio ching t6i nhan dugc
la nhitng khuan lac ¢6 hinh tron, mau tréng duc, bo déu va c6 bé mit 16i. Khuan lac
c6 kich thudc duong kinh khoang tir 1-2mm (hinh 3.2).
3.1.3. Khao sat kha ning 1én men lactic cia L. acidophilus.

Két qua do pH cua dich 1én men va dich d6i chung, thé tich dung dich NaOH
chuan d¢ dich 1én men va di chimg va luong acid lactic ban dau (0 gio), 24 gio, 48

gio, 72 gidy va 96 gio.

Bang 3.1 — Bang gia tri do pH, Vnaon va ham lugng acid lactic (Z a)

PHpc PHMzu VNaormc) | VNaOHMEu) Xa(g/h
0 gior 5,90 5,30 6,05ml 6,25ml 0,18
24 gio 5,90 4,41 6,63ml 15,03ml 7,56
48 gio 5,92 3,98 6,2ml 24,66ml 16,614
72 gio 5,93 3,98 5,6ml 23,9ml 16,47
96 gior 5,90 3,94 5,36ml 23,66ml 16,47
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0 giy 24 givy 48 gi®v 72 givv 96 gi®y

D6 thi 1 — Bi€u dién gia tri pH ctia mau doi chimng va mau dich 1én men
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Db thi 2 — Biéu dién ham lugng acid lactic sinh ra trong thoi gian nudi ciy

Qua hai d6 thi biéu dién ¢ trén ching toi nhan thay vi khuan L. acidophilus
trong qua trinh tang trudng va phat trién ciia n6 da tao ra mot lugng acid lactic déng
ké. Chinh luong acid lactic ndy da lam cho méi trudng bi chua héa, biéu thi bang gia
trj do pH giita mau d6i chimg va mau 1én men da cho thay rd diéu nay. Mau doi
chtng khong ¢ vi khuén lactic thi pH gan nhu khong thay d6i gi trong sudt 96 gid
khéo sat, trong khi d6 mau 1én men c6 sy hién dién cta vi khuén lactic sinh ra mét
luong acid lactic nén c6 gia tri pH thap hon.
3.2. Khio sat quy trinh vi géi vi khuan L. acidophilus.
3.2.1. Khao sat ndng do gelatin.

Két qua khao sat nhiéu ndng d6 gelatin da cho két qua 1a ndong do gelatin tir
10% tré 1én 1a c6 thé tao duoc vi goi té bao. Chiing t6i chon nong do gelatin 1a 10%

vi néu chon gelatin ¢ cac nong d§ cao hon vura ton hoa chat lai khong lam tang hi¢u
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qué vi goi, dong thoi con gy kho khin cho qua trinh tao vi goi do d nhét dung dich

gelatin ting 1én lam tic nghén dau tiém. Dya trén két qua ndng do gelatin nay, ching

t6i diéu ché dung dich gelatin 10% va dung dich alginate 2%, sau d6 phdi tron lai dé

tao thanh hdn hop gelatin (10%) — alginate (2%).

3.2.2. Tao ché pham vi géi va khao sat kich thuéc hat gel.

Sau khi di chuan bi xong tit ca cac yéu td can thiét, ching toi tién hanh tao

ché pham vi goi va nhan dugc két qua nhu sau:

Béng 3.2 — Mot s6 tinh chat ctia ché pham vi goi

STT | M@t so tinh chat Nhén xét
1 | Phuong phap vi g6i | Phuong phap nho giot nhét té bao trong
vat liéu gelatin—alginate
2 Kich thudce vi goi 2,2+ 0,1mm
1,5+ 0,1mm
1,0£0,1mm
3 Tinh chat co Iy Hat vi géi mém
4 Hinh dang Vi goi c6 dang hat
5 Mat do té bao 4,5.10°- 5.10° té bao/ml

Hinh 3.3 — Hinh chup ché pham vi goi
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3.3. Khao sat chat lwong hat vi goi.
3.3.1. Khao sit kha niing ton tai ciia vi khuin lactic trong méi truong da day
nhén tao SGJ.

Dung phuong phap cdy trai dé xac dinh mat do té bao ciia mau té bao tu do va
mau cac ché pham vi goi khao sat qua cac thoi diém khac nhau trong méi trudng da
day nhan tao SGJ pH=2. Két qua ching t6i nhan dugc nhu sau:

Bang 3.3 — Két qua mat do té bao sdng sot sau khi khao sat trong moi truong da day

nhan tao SGJ
Thoi gian | Té bao ty do | Ché pham vi gbi | Ché pham vi géi | Ché pham vi goi
theo doi (té bao/ml) 2,2+0,1mm 1,5+0,1mm 1,0+£0,1mm
(pht) (té bao/ml) (té bao/ml) (té bao/ml)

Ban dau 5.10° 5.10° 5.10° 5.10°

30 phat 1,5.10° 4,5.10° 4.10° 3,7.10°

60 phat 0 3,5.10° 3,15.10° 2,9.10°

90 phut 0 2,6.10° 2,2.10° 1,85.10°

Dua vao két qua trén, chung t6i tinh toan % té bao ton tai so v&i mat do ban
dau & pH=2 nhu sau:
%X = (X¢/ Xp) X 100
Trong do: Xo: mat do té bao tai thoi diém t = 0.
X: mat do té bao tai thoi diém t = 30 phdt, 60 phut, 90 phuit.

% Xi: phén tram té bao X; so véi Xo.

Bang 3.4 — % té bao ton tai so véi mat do ban dau & pH=2

Thoi gian | Té bao ty do | Ché pham vi gbi | Ché pham vi géi | Ché pham vi géi
theo doi (%) 2,2£0,1mm (%) | 1,5+0,1mm (%) | 1,0£0,21mm (%)
(phut)
Ban dau 100 100 100 100
30 phut 30 90 80 74
60 phat 0 70 63 58
90 phat 0 52 44 37
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Qua hai bang s liéu trén cho thay mat do té bao tu do va cac ché pham vi goi
ban dau 14 nhu nhau (100%). Sau thoi gian 30 phit trong méi trudng da day nhan
tao, t& bao ty do sut giam dang ké chi con khoang 30% so v&i ban dau. Trong khi do,
mat d6 té bao vi khuan lactic trong cac ché pham vi goi sut giam khong nhiéu nhu té
bao tu do, con khoang 74-90% so voi ban dau tuy kich thude vi goi. Sau 60 phit
trong moi truong da day nhan tao, khong con théy su ton tai cia té bao ty do, mat do
té bao trong cac ché pham vi godi con khoang trén 50%. Sau 90 phut trong moi
truong da day nhan tao, mat do té bao trong cac ché phém vi gbi con khoang 37-52%

tuy kich thudc vi goi.

% Té bao ton tai so v&i mat dé ban dau & pH=2

120
100 l“\\n\
80 —= Ché pham vi goi

" \ \'\ 2,2 +0,1mm
\ - Ché pham vi goi

40 1,5 + 0,1mm
20 \‘\ Ché pham vi géi

\ 1,0 £ 0,2mm

0

0 30 60 90
Théi gian theo doi (phuat)

—e— Té bao tvw do

%

[ 2

Do thi 3 — Biéu dién mat do té bao trong moi truong da day nhan tao SGJ ¢ pH=2

Cac khao sat trong méi truong da day nhén tao cho thiy, néu khong dugc bao
vé bang vi gbi thi té bao vi khuén lactic s& bi tiéu diét hoan toan trong khoang thoi
gian 13 60 phat, nhu vay vi khuan lactic ¢ trong san pham sita chua s& khong phat
huy duogc tac dung tich cuc cua minh khi di vao h¢ théng ti€éu hda cua ching ta. Té
bao vi khuan lactic trong cac ché pham vi goi do c¢6 16p 4o vi goi bén ngoai bao vé
nén van con ton tai duoc trong moi truong da day nhan tao sau 90 phut. Cac ché
pham vi goi c6 kich thudc cang 16n thi kha ning bao vé vi khuén lactic cang tot (sau
90 phut trong mdi trudng da diy nhén tao, mat do té bao cia ché pham vi goi kich

thudc 2,240, 1mm 13 52% so véi 37% cia ché pham vi géi kich thude 1,0+0,1mm).
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3.3.2. Khio sat bién dong pH, acid lactic trong qué trinh Ién men.

V6i chat luong gibng 1a 2,43.10° té bao/ml va ty 18 gidng 1a 10%. Hai chi tiéu
dé so sanh kha ning 1én men cta hai hinh thirc tiép gidng bai té bao tu do va ché
phim vi goi 1a pH va acid lactic. Sau 6 gid 1én men & nhiét do 44-45°C, ching toi
tién hanh 1y mau ra do pH va xac dinh luong acid lactic tao thanh, céc hi sita chua
duoc dem bao quan lanh & 4-6°C.

Bang 3.5 — So sanh kha ning 1én men cua hai hinh thirc tiép gidng 1a té bao ty do va

cac ché pham vi goi

Giong pH Viaon (M) | Acid lactic (g/l)
Té bao ty do 4,18 6,7 4,446
Ché pham vi g6i 2,2+ 0,lmm | 4,25 6,5 4,266
Ché pham vi g6i 1,5+ 0,lmm | 4,23 6,55 4,311
Ché pham vi g6i 1,0+ 0,lmm | 4,20 6,6 4,356

* Voi mau nguyén lidu ban dau c6 pH=6,7 va Vynaon=1,76ml.

Dua vao gia tri pH va ham lugng acid lactic thu dugc, chiing t61 nhan théy kha
ning 1én men giira hinh thirc tiép giéng té bao tw do va cac ché pham vi géi 1a gan
nhu trong dwong nhau. Trong d6, ché pham vi goi kich thude 1,0 £ 0,1mm 1 gan
v6i té bao tu do nhét (bang 3.5), con cac ché pham vi géi co kich thudc 16n hon c6
gia tri pH cao hon va luong acid lactic thip hon. Piéu ndy chting minh cac ché pham
vi g6i c6 kich thudc cang 16n thi kha ning 1én men cang thap (biéu thi qua gia tri pH
cao hon va lugng acid lactic thap hon) do 16p vo boc vi goi bao vé bén ngoai da lam
han ché mot sé luong té bao vi khuan lactic & bén trong vi géi tiép xtc vdi moi
truong dinh dudng, tir d6 1am han ché kha ning 1én men cua vi khuan lactic.

3.3.3. Khio sat danh gia chit hrgng cim quan trong sin pham sira 1én men.

Duya trén gia tri pH va ham lugng acid lactic sinh ra trong qua trinh 1én men
sita chua, chiing toi chi tién hanh danh gia cam quan mau sita chua dugc tiép giong
bang té bao tu do va ché pham vi goi 1,0 £ 0,lmm. Cac ché pham vi goi co kich
thudce 16n hon (2,2+0,1mm va 1,5+0,Imm) tuy bao v¢ vi khuan lactic t6t hon nhung
do kich thudc 16n nén dé 1am ngudi thir cam quan e ngai ma khong giam thir san
pham, dong thoi kha nang 1én men ctia cic ché pham vi goi kich thudc 16n khong

bang ché pham vi goi co kich thudc nho. Sau khi 1én men bing cac hinh thuc tiép
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gidng khac nhau dugc cac san pham sita chua, ching toi sir dung hai phuong phép
phan tich danh gia cam quan 1a phuong phép so hang va phuong phap so sanh cép.
Két qua thu duoc nhu sau:
Theo phuong phép so hang:
Bang 3.6 — Bang tong hop két qua th ty so hang

Tinh chat cam quan | MAu té bao ty do | Mau ché pham vi goi 1,0+£0,1mm

Trang thai san pham 8 8,125
(min, sét, ddng nhat)

Miu sac 8,25 8,25

Mui 7,875 1,75

Vi 7,125 6,875

Tong hop 7,8125 7,75

Két qua tinh toan cho thiy mau sita chua dugc tiép gidng bang té bao tu do va
mAu sita chua duoc tiép giéng bang ché pham vi géi kich thude 1,0+0,1mm co su
khéc biét nhau doéi chiat nhung su khac bi¢t nay la khong 16n (7,8125 so véi 7,75).
Theo phuong phép nay cho thiy mau san pham sira chua 1én men bang ché pham vi
g6i 6 kich thudc 1,2mm 14 ¢6 thé chap nhan dugc.

Theo phuong phép so sanh cap:

Bang 3.7 — Bang két qua cam quan theo phuong phap cip doi

Tinh chat cam quan | Mau ché pham vi goi 1,0+0,Imm

so vO1 mau té bao tu do

Trang thai san pham <

(min, sét, déng nhét)

Mau sic =
Mui <
Vi <
Tong hop <

Két qua cho thiy vé tong thé ché pham vi goi 1,0+0,Imm c6 sy khac biét so

v&i mau té bao tu do. Trong d6, cac mat nhu trang thai san pham, mui, vi cia mau
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ché pham vi goi danh gia thdp hon miu té bao ty do. Khia canh mau sic giita hai
mAu san pham dugc danh gia 1a twong dwong nhau.

Qua hai phuong phap phén tich va danh gia cam quan, chung tdi nhan xét mau
san pham sita chua duoc tiép gidng bang ché pham vi goéi 1,0+0,1mm 1a phu hop véi
ngudi tiéu dung do khong 1am mat di gid tri cam quan vé san phdm cta nguoi thir
cam quan. Kha nang 1én men gitra hai hinh thtc tiép giéng 13 nhu nhau, kha ning lén
men ciing gan bang nhau, dong thoi vi goi c¢6 kich thudc nho it anh huong dén chét
luong cam quan ctia san pham.

Céac ché pham vi goi déu c6 kha ning bao vé té bao vi khuan lactic, trong d6
ché pham c6 kich thude 16n (2,240,1mm va 1,5+0,1mm) thi kha ning bao vé té bao
t6t hon ché pham c6 kich thuéc nhoé hon (1,0£0,1mm). Tuy nhién cac vi goi c6 kich
thude 16n s& dé dang 1am cho ngudi tiéu dung e ngai ma khéng giam thir san pham,
anh hudng truc tiép dén chat lwong cam quan, dong thoi kich thudc vi gbi 16n gay
han ché kha ning tiép xuc giira té bao vi khuan lactic vi méi trudng 1én men tir d6
lam giam kha ning 1én men lactic ciia ché pham vi goi 16n. Vi goi ¢6 kich thude
1,040, 1mm vira c6 thé bao vé vi khuén lactic, vira khong lam thay ddi gia tri cam

quan cua san pham.
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Chuwong 4: KET LUAN VA KIEN NGHI
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4.1. Két luan.

Sita chua duoc xem 1a nhom thue pham chirc nang, né chira cac vi khuan lactic
c6 loi, cac vi khudn probiotic nén co vai trd quan trong trong hé théng tiéu hoa cua
con ngudi. Nang cao chét luong sita chua 1a van dé quan trong dugc dat 1én hang dau
dé c6 thé phat huy t6i da nhitng tic dung tich cuc cta thyc pham chirc ning nay. Co
nhiéu bién phap khac nhau dé cai thién va ning cao chat luong sita chua, trong d6
bién phép vi goi vi khuan lactic 1a mot bién phap dugc xem la hiru hi¢u nhat.

Qua toan bd qua trinh thuc nghiém, chiing t61 da dat dugc mdt s6 két qua nhat
dinh:

- Xac dinh duoc néng do gelatin tdi uu phuc vu cho vi goi vi khuén lactic 1a
10% va két hop tot v6i nong do alginate 2%.

- Theo phwong phap nho giot, tao ra cac ché pham vi goi vi khuan lactic véi
cac kich thuéc khac nhau 2,2 + 0,1mm, 1,5 + 0,1mm, 1,0 + 0,1mm.

- Khao sat trong méi truong da day nhén tao cho thay khi vi goi kha ning bao
vé vi khuan lactic t6t hon so véi té bao ty do. Hat vi goi ¢6 kich thudc cang 16n thi
kha ning bao vé té bao cang tdt.

- Khéo sat kha niang 1én men giita hai hinh thire tiép giéng khac nhau thong
qua bién dong qua trinh 1én men va phén tich danh gid cam quan cho thay kha ning
1én men 14 twong dwong nhau giita hai hinh thirc tiép giéng té bao tu do va ché pham
vi goi kich thude 1,0 = 0,1mm.

Tom lai, nang cao chat luong sita chua, bao vé vi khuén lactic bang phuong
phap vi géi 1 hidu qua nhat va can thiét. Vi goi kich thudc 1,0 + 0,1mm vira c6 thé
bao vé vi khuan lactic chdng lai cac diéu kién cuc doan trong san pham va trong moi
truong da day nhan tao, vira khong 1am thay doi gia tri cam quan clia san pham.

4.2. Kién nghi.

Sau qua trinh thuc nghiém chung t6i c6 mot sé kién nghi:

- Do thoi gia thuc nghiém c6 han nén ching t6i chua thé thuc hién danh gia
thoi gian bao quan ché pham vi goi ciing nhu kiém nghiém céc chi tiéu hoa 1y, vi

sinh cua san pham sira chua.
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- Thuc hién vi gbi theo phuong phép nho giot véi cac kich thude hat vi goi
nho hon dé danh gia kha ning bao vé té bao va cam quan cua ché pham d6 so véi
ché pham cta chung t6i nhu thé nao.

- Thyc hién vi géi theo cic phuong phap khac da néu trong phan téng quan tai
liéu cta luan vin dé so sanh voi phuong phap nho giot.

- Thyc hién phdi tron gitta gelatin véi cac chat tao gel khac nhu: chitosan,
agar, k-carrageenan, ...dé so sanh voi hdn hop phdi tron giita gelatin va alginate, xem
xét hon hop nao bao vé vi khuén lactic t6t hon.

- Thyc hién céac loai vi géi khac nhau nhu vi g6i nhiéu 16p, vi goi trong Vi
g0i,...dé so sanh vé6i loai vi gbi cua ching t6i va ting kha ning bao vé vi khuan
lactic tot hon.

- Thyc hién vi goéi véi nhiéu loai vi khuén probiotic khac nhau dé bao vé vi

khuén probiotic.
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PHU LUC
I. B6 sung tong quan tai li¢u.
I.1. Nhirng nghién ciru méi vé Lactobacillus acidophilus.

Nhom tac gia Ruixiang Zhao da phan tich thudc tinh chic nang cua L.
acidophilus. Theo ho, méi trudng sita gdy (skimmilk), sy 1én men cta L. acidophilus
1a 1én men dong hinh, luong acid lactic tao thanh tir hai ching L. acidophilus khao
sat 13 12,73 g/ va 13,33 g/l chiém 90% tong sb cac acid hitu co tao thanh. Diéu nay
mé ra nhitng xu huéng thir nghiém c6 thé gia ting sy tan dung lactose va lam giam
di ndng do lactose trong sita. Piéu nay c6 thé 1a mot trong nhitng nguyén nhén tai
sao L. acidophilus 1am ting sirc chiu lactose cho nhitng ngudi ca biét. Ho c6 thé sir
dung nhitng ché pham probiotic [29].

B-galactosidase c6 thé cai thién viéc sir dung lactose cho nhitng ngudi khong
chiu dugc lactose (lactose-intolerant persons). Lactose dugc thu nhan béng mot chat
dic biét thim vao trong t& bao vi khuan va n6 phan chia bai p-galactosidase thanh
glucose va D-galactose. Trong mdi truong MRS, B-galactosidase hoat dong tot nhat
vao thoi diém 36 gid va sau do bat du sut giam. Diéu ndy mot 1an nita chimg minh
tai sao L. acidophilus 1am ting sirc chiu lactose cho mét s ca thé dic biét [29].

Viéc san xuat mot sd acid amin tu do trong qua trinh 1én men sita gy gia ting
rat 16n so voi khong 1én men trén méi truong sita gdy, dic biét 1a glutamic acid,
praline, asparagines. Valin, leucin, tyrosin va arginine. Trong nghién clru cuia
Ruixiang Zhao, L. acidophilus c¢6 kha nang thiy phan protein cua sita thanh acid
amin tu do. Vi gid tri protein sira dugc danh gia boi n6ng do acid amin tu do nén su
1én men bai L. acidophilus da cai thién chat luong va gia tri ctia protein sira [29].

L. acidophilus c¢6 kha nang giam cholesterol trong méi trudng MRS c6 bd
sung cholesterol v6i nhitng mic d6 khac nhau. Sau 24 gio nudi cdy, cic muc
cholesterol gidm dudi to1 han 5,69 mmol™ 1a mtc két luan chin doan bénh cao
cholesterol. Tuy nhién, kha ndng nay chi trén in vitro, nhitng chirng minh xa hon trén
mau ngudi va dong vat can tiép tuc thir nghiém [29].

Thir nghiém ching minh L. acidophilus c6 kha niang chéng lai B. anthracis va
E. coli. N6 c6 kha ning hoat dong nhu mot tic nhan khang vi khuan gy bénh Gram

(+) va Gram (-). Co ché tac dong khang khuan kha phtc tap va can nghién ciru thém



nita. Co thé 1a do mdt sd acid hiru co, bacteriocin, chét tuong tu bacteriocin, H,O; c0
ca Bifidobacterium va Lactobacillus chdng lai vi khuin gy bénh dudng rudt [29].

Cac enzyme ndi bao nhu proteolytic va lipolytic ton tai trong probiotic anh
huong dén mui cua san pham. Trong trudng hop protease, protease ngoai bao thoat
ra khoi té bao vi khuén vao giai doan sém cua sy 1én men 1a yéu td quyét dinh dé vi
khuan phat trién tot trong sita, protease ndi bao lién quan dén mui cta san pham
trong subt thoi gian bao quan. Lipolytic ¢6 vai trd ddc biét quan trong trong su hinh
thanh huong vi ctia san pham. Hoat tinh ciia enzyme nay thuong thap va khong dang
ké o Lactobacillus. Nhung hau hét chung L. acidophilus déu c6 hoat tinh enzyme
lipase cao hon L. casei (nguogc lai vdi truong hop protease). Thudce tinh tu phan cia
L. acidophilus duoc nhiéu nha nghién ctru xac nhan. Nhiéu kha ning co thé tim thiy
enzyme ty phan & cac mirc pH khac nhau va tiy thudc vao diéu kién cua dung dich
hoa tan phan tan. Cac thudc tinh ctia cac enzyme da nang cao gia tri khi lga chon
giita L. acidophilus véi L. casei va cac ching vi khudn lactic khac cho muc dich
probiotic vi ¢c6 mbi lién quan mat thiét giita enzyme tu phan va kha ning phat trién
ctia vi khuan vi cac enzyme nay phong thich trong sut thoi gian bao quan tac dong
dén chat luong san pham [31].

Sy gan bam protein trung gian dugc ching minh ¢ vai trd quan trong hiéu
qua probiotic cua L. acidophilus. Cé nhitng nghién ctru chi ra rang co ché chinh xéac
ctia sy gan bam 14 tir chudi dén chudi. Co ché thyc hién lién quan dén sy gan protein
va carbonhydrate trung gian. Mic du ca hai co ché déu dugc chimg minh thanh cong
trong in vitro nhu da thanh cong trong in vivo, boi vi duong da day-rudt 1a mot moi
truong hay thay doi, khéng gidng nhu méi trudng in vitro. Nhitng nghién ctru xa hon
v6i viée sinh thiét mo rudt 1a can thiét dé xac nhan sy bam va luu lai cua L.
acidophilus trong duong rudt. Tuy nhién, nhiing nghién ctru nay 1a rét it. Trong in
vitro, t6 chirc North Carolina Food Microbilogy (NCFM) da trinh bay 15 rang vé su
dap tng cta mot protein trung gian. NCFM di ching minh riang su gan bam khong
phai 1a mot 16p polysaccharide. Nhitng co ché xa hon 14 cin thiét dé xac nhin co ché
trong in vitro [32].

Kha ning chéng vi trang bam sinh: khi L. acidophilus cung dugc nudi ciy voi

cac vi sinh vat khac, no biéu hién su Uc ché doi vdéi cac vi sinh vat canh



tranh. L. acidophilus san xuat mot sb loai chat khang khuan bao gdm acid hitu co,
hydrogen peroxide, diacetyl va bacteriocin. Do hoat dong ctia cac hop chét nay da
qua rd rang trong phong thi nghiém nhung vai tro ctia n6 trong in vivo thi chua dugc
nghién ctu nhiéu. P6 1a mot linh vyc nghién ciru thiét thuc. Trong phong thi
nghiém, NCFM di x4c dinh hoat dong twong phan chéng lai nhiing tic nhin giy
bénh foodborne (bam sinh) nhu Staphyloccus aureus, Salmonella typhimurium va E.
coli gay bénh duong rudt [32].

I.2. Ung dung ciia vi khuan lactic.

Vi khuén lactic ngay cang duoc st dung nhiéu trong cong nghé thuc pham,
trong y hoc, cong nghiép va néng nghiép. Nhitng hudng tmg dung co ban gém:
Ung dung trong cong nghé thuc pham.

San xudt cac san phim 1én men tir sita. Trong san xudt cac loai san pham 1én
men tir sita déu c6 str dung cac chung vi khuan lactic dé 1am tic nhan 1én men, trong
qua trinh phat trién cac vi khuén lactic tao ra acid lactic lam cho casein két tua va tao
huong vi ddc trung cho san pham.

San xuat cac loai thuc pham 1én men chua nhu dua chua, hoa quéa chua. Trong
qua trinh 1én men chua rau qua, cic vi khuén lactic va vi khuan acetic sinh truéng
phat trién va san sinh ra acid lactic, acid acetic va cac loai acid hitu co khac. Cac acid
hitu co nay 1am giam pH cua dich, chdng lai hién tuong gy thdi rira rau qua, dong
thoi 1am tang huong vi, thoi gian bao quan va thoi gian str dung san pham duogc 1au
hon.

Trong san xuat nudc twong cé sir dung vi khuan lactic dé tao pH thich hop cho
san pham va ting huong vi cho san pham. Twong ty, trong san xuit dau phu (dau hi)
c6 cong doan két tiia protein dau. Theo phwong phap truyén théng thuong dung nudce
chua (c6 chtra vi khuén lactic) dé tao két tia (nho pH giam dén diém ding dién cua
protein dau nanh). Ngoai ra, ngudi ta con dung vi khuan lactic dé ¢ chua co, 1am ting
gia tri dinh dudng va kha nang bao quan co cho gia suc [3, 6].

Ung dung trong y hoc.
Ung dung vi khuan lactic dé chira bénh duong rudt, san xuat vat liéu sinh hoc,

san xuat cac loai stra bt va bdt giau chat dinh dudng cho tré em va nguoi cao tudi.



Ung dung acid lactic trong phau thuat chinh hinh, trong nha khoa, san xudt cac
loai hoa my pham c6 tinh tay rira, sat tring nhe gianh cho tré em va phu nit [3, 6].
Ung dung khic.

San xuét chat déo cho twong lai, chat déo méi nay goi 1a poly acid lactic 13 san
phém dugc tao tor phdn Ung trung hop acid lactic. Pac tinh vu viét nhét cua loai vat
liéu méi nay 13 c6 kha ning phan huy cao hon vat liéu cii va san pham phan huy
khong gy 6 nhiém moi truong.

Acid lactic dugc tng dung lam dung méi trong cong nghiép san xuét son,
vecni, dét nhuom, thudc da. Trong cong nghiép ché bién ruou, acid lactic duoc dung
dué6i dang mudi canxi.

Ung dung trong h6a my pham, chéng lai vi sinh vat trén bé mat da, lam am va
lam sang da [3, 6].

I.3. Logi ich tir sira va sira chua.
Lgi ich tir sira.

Sira bo twoi 1a ngudn thuc pham da co tir lau doi nén c6 rat nhidu nghién ctru
vé no trong lich sir va két qua 13 c6 hang loat cac san pham c6 xudt x(r tir sira da ra
do1 nhu stra chua 1én men, sira chua kefir, pho mai, bo,...

Ngoai nhitng san pham truyén thong d6, ngdy nay véi su phat trién cta khoa
hoc k¥ thudt dd c6 hang loat cic san pham méi, hién dai hon c6 ngudn gde tir sita
nhu sitta tuoi thanh trung, tiét trung, stta co6 dac, sira bot, cac loai dd uéng, cac loai
banh keo,...Dic biét dang chu ¥ trong d6 13 san pham sita bot. Sita bot 13 ngudn dinh
dudng khong thé thiéu cho tré em, ngudi gia va nguoi bénh nén nhiing nghién ciru
vé sita bot duge dic biét quan tan va cht y. Tu sita bo tuoi nguoi ta san Xuét ra cac
loai sita bot va bo sung thém vao d6 nhiéu chat dinh dudng nhu cac loai vitamine A,
B1, B, Bz, K, Biotin; Cac loai khoang chit nhu Fe, Canxi; Cac chit co lgi cho tri
ndo va thé chat cho tré em nhu DHA, ARA, MCT, FOS, Omega 3, Omega 6,
Traurine, Oligosaccharide, Trytophan, Lactoferrin, Ganglioside, Mucin, lactadherin,
B-Caroten, Galactosyllactose, Lactulose, GOS, o-Lactalbumin, Choline; Cac chat bo
sung va phuc hdi sitc khoe nhu Folate, TPAN, MUFA, PUFA, FOS (Fructo-
Oligosaccharide),...Mdi loai sita bot lai pht hop cho timg d6i twgng khac nhau, tuy

vao nhu cau cua ngudi sir dung ma chon lya loai stta phu hgp voi nhu cau ban than.



Ngoai ra sira ciing 1a mot trong nhitng phuong phap lam dep hi¢u qua. Trong
sita ¢6 chira nhiéu chat dinh dudng c6 loi cho co thé, dic biét 1a da. Sir dung sita dé
rira mit thudng xuyén co tic dung l1am tré hoa da, giir am cho da va lam da tuoi
sang.

Logi ich tir sira chua.

Ngay nay, sita 1én men noi chung va sira chua néi riéng di duoc sir dung phan
16n & cac nude trén thé gigi. C6 dugc su phat trién nhu vay 13 vi sita chua 1a ngudn
cung cip chét dinh dudng tuyét hao cho con ngudi, mét loi ich strc khoe tiém tang.
Cac san phém stta 1én men déu c6 dd tiéu hoa cao boi 18 cac chat déu da duoc
chuyén hoa thanh nhirng dang ma co thé d& hap thu, dic biét dbi voi ngudi gia va tré
em. Khong chi vay, khoa hoc hién dai d chtirng minh sita chua c6 nhiing tac dung rat
tich cuc dén strc khoe con ngudi.

Pa s6 cac san pham sita 1én men 13 thuc pham “an kiéng” va co tac dung chira
bénh. St dung cac san phém stra 1én men c6 tac dung kich thich sy tiét dich vi, kich
thich su trao d6i chat, hé vi khun lactic (trong cac san pham nay) c6 tac dung khong
ché su phat trién cua vi khuan gay thdi rita & rudt. Ngoai cac thanh phan dinh dudng
nhu protein, lipid, glucid; cac san pham 1én men con chtr nhiéu vitamin, cic chit

khang thé rat c6 y nghia trong diéu tri mot s6 bénh.

Sira chua c¢6 mot gia tri dinh dudng dang ké: Trong 100g sita chua chira
khoang 100Kcal (bang khoang 1/2 chén com hay 2 trai chudi xanh), cung cap 260kJ
nang luong, co chat duong (15,4g), chit dam (3,1g), chit béo (3g), calci va mot sb
loai vitamin. Mot s6 loai sita chua con thém DHA (chéat béo khong no chudi dai) co

tac dung gitip sang mat va ting chi sd phat trién tri tué...

Mit khéc, trong sira chua co chat khang sinh goi 1a lactocidine, c6 kha nang
chdng lai cac virut, d& khang voi cac bénh do virut gay ra. Pa c6 nhitng nghién ciru
cho thiy viéc 4n sita chua 3 lan/tudn thi hé mién dich duogc ting cudng. Dung sita
chua nhu mot phan trong bita dn hang ngay giup ban lam sach va ngin ngira cac
bénh & hé tiéu hoa. Ngudn canxi trong sita chua ciing gitip cai thién hé tiéu hoa, gitp
han ché nhung tac dong cua acid chua (hién tugng ¢ chua) trong hé tiéu hoa. Ngoai

ra viéc sir dung stra chua con rat tot cho rang miéng, n6 lam giam luong vi khuan va



ham lugng hydro sulfur gy mui trong miéng, tham chi gidm cdc mang bam rang va

cac bénh vé loi nhat 13 khi str dung loai sita chua it duong.

Stra chua va cac san phém 1én men sita khac c6 mot sd vi khuén tao nén
enzyme proteaza, tic dung thity phan protein thanh céc acid amin ty do dé hap thu
nén ngoai gia tri dinh dudng, sita chua con duoc xem nhuw mot loai my pham chim
soc da hiéu qua. Acid lactic trong sira chua voi tac dung ngan ngtra sy xam nhap va
kiém ché hoat dong cua cac loai vi khuan c6 hai, tao nén mot mang chin an toan bao
vé cho da. Cac vi khuén 1én men chua con c6 thé tiét ra chat khéng sinh ty nhién,
kich thich qua trinh lam lanh cac thuong tdn cua da nhu seo, cac vét ro, tai tao da
moi....Dac biét gﬁn day, thang 11 nam 2006 khi 6ng Peter Lee va cong su tai Pai hoc
Stranford, bang California (M§) cong bd két qua sita chua gitip phu nit c6 kha ning
ngin chin sy truyén nhiém HIV [15].

Chira h6i miéng: Trong mdt nghién ctru méi day cua cac nha khoa hoc Nhat
Ban di khang dinh rang: sita chua khong duong nguyén chit c6 thé 1am giam chat
hydrogen sulphide 14 nguyén nhan chinh gay héi miéng xuéng mic ddng ngac nhién
[34].

Giam béo: Sita chua giau Canxi con 1a phuong thudc chita béo phi hiéu qua.
Theo Zemet, Canxi c6 ngudn gdc tir sita ¢6 anh huong 1én hoat dong ctia cac té bao
mé md, giup ching chuyén hoa thanh ning lugng va dét chay hoan toan thay vi tich
tu trong co thé. Chinh vi vy, phu nir thudng xuyén sir dung sita chua 1am phuong
thudc giam can tu nhién. Trong sira chua c6 nhiéu Canxi 1am chat xuc tac gitip co thé
d6t chay m& rat nhanh [20, 21].

Tang cudng hé mién dich: An sita chua c6 thé gitp nging ngira bénh viém miii
di ing va viém dudng ho hap trén do virus nhu cam lanh hoac cam cam [13, 14].

Bénh duong rudt: Nhimg ngudi mic cac bénh da day-rudt, nhu viém rudt, dau
da day do nhiém khudn Helicobacter pylori,...c6 thé giam bét triéu chimg nhé sita
chua. Theo cic nha khoa hoc dén tir Trung tdm nghién ctru Dinh dudng, Pai hoc
Tufts (M¥), chinh vi khuan lactic c6 mit trong sira chua di gia ting s6 luong vi
khuan tich cyc trong duong rudt va gitp khir hoat tinh ctia mét sé hoa chat gay hai.
Ngudn Canxi trong sira chua ciing gitp cai thién hé tiéu hoa, gitip han ché nhiing tac

dong cua acid chua (hién tugng ¢ chua) trong h¢ ti€u hoéa [20, 21, 23, 35].



Chita bénh ndm Candida: Vi khuan L. acidophilus c6 trong sita chua co thé
khéng ché bénh nam Candida sinh dyc [24].

Giam cholesterol: Tac dung binh on lugng cholesterol trong mau, cai thién sy
can bang gitta cholesterpl HDL ¢6 lgi va cholesterol LDL ¢6 hai, mot sé vi khuan
trong sira chua con c6 kha ning phan hity acid mat. Vi khuan Lactobacilli trong sita
chua c6 thé 1am giam nguy co tir vong & nam gi6i bi ung thu rudt két va ung thu truc
trang, & nguoi bi bénh khong dung nap lactose trong sita van c6 thé an duoc sita
chua va hép thu tt [20, 21, 36].

Tri tiéu chay, tao bon: Stra chua con giup giam nguy co va thoi gian bi tiéu
chay lién quan dén thudc khang sinh [20, 21, 23, 35].

Tang kha ning tiéu hoa: Trong sita chua c6 nhiéu loai vitamin nhu vitamin B
gilp duy tri cam giac ngon miéng va su phat trién cua co thé [20, 21, 23, 35].

Tang tudi tho va chic xwong: Sita chua con co tic dung ting tudi tho, vi khuan
co trong stra chua gilip ngang ngura va chira tri chirng viém khép, ham lugng Canxi
cao trong sita chua ciing c6 tac dung tich cuc dén sy phat trién va 6n dinh cta xuong
[24, 34].

1.4. Cac phwong phap vi goi khac.
a. Phuong phap ly tam.

Phuong phép ly tim duoc cai tién trén co s nguyén tic ctia hé thdng nho giot.
Trong trudng hop nay, luc ly tim duoc tng dung thay cho luc ép tir hé théng bom
dung dich tao nhan va dung dich tao vo goi. Thiét bi c6 rat nhiéu 13 nén c6 thé ché
tao rat nhiéu vi goi mg v6i mot vong quay cua thiét bi, nén cho niang suat rat cao.
Kich thudc vi goi co thé duoc kiém soat bai cac thong s6 nhu kich thude 13, toc do
quay cua thiét bi, tbc do nap chét long tao nhan va tao vd. Vi goi thuc hién theo
phuong phap ly tam ¢6 kich thudc trong khoang 100-200um [5].

b. Phwong phap phun siy.

Thiét bi phun sdy c6 thé tmg dung diéu ché vi goi. Té bao tu do phai duoc
phan tan trong dung dich polymer thanh dang dung dich. Khi phun sy, dung moi
trong trong pha 1ong s& bay hoi va polymer s& két tu trén bé mat tiéu phan phan tan
(té bao tu do). Phuong phap nay c6 thé duoc tng dung dé dang trén quy mo san xudt

16n. Nhugc diém chinh cta phuong phép nay 13 ¢ thé tao ra mot hon hop tron 1an



giita vi gdi c6 té bao bén trong va cac vi goi cé it (hodc khong co) té bao bén trong
[5].
c. Phwong phap bao.

Phuong phap vi goi nay phai thyc hién thao tac phan té bao tu do trudc bang
cac phuong phép thich hop nhu phuong phép tao hat truc tiép,...Sau d6 méi bao goi
hat lai bang phuong phap ndi bao dudng kinh dién hoic thiét bi bao tang soi. Trong
d6 thiét bi bao tang soi kiéu phun tir dudi 1én duoc danh gia 1a thiét bi hiru hiéu nhat

khi diéu ché vi goi theo phuong phéap nay [5].

I.5. Mt s6 hinh anh vi géi.




Hinh 1 — Mot s anh chup vi géi [5]

a) Hinh chup vi goi da nhan duéi kinh hién vi dién tu,
b) Hinh chup vi goéi duoc diéu ché bang phuong phap tao giot két hop voi siéu am,
¢) Hinh chup vi goéi c6 nhan dang 16ng,
d) Hinh chup vi géi chitosan bang phuong phap phun sy,
e) Hinh chup vi goi ketoprofen (c6 nhan dang rin)
I1. Bo sung két qua va ban luin.
I1.1. Két qué danh gia cam quan.

Béang 1 — Bang danh gia cam quan mau té bao tu do.

STT Trang thai san pham | Mausiac | Mui
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Bang 2 — Bang danh gia cam quan ché pham vi g6i 1,0 + 0,1mm.

STT Trang thai san pham | Mau siac | MU Vi
1 9 8 8 7
2 8 7 7 7
3 9 9 8 7
4 7 8 7 7
5 8 8 9 7
6 8 9 8 6
7 9 9 7 7
8 7 8 8 7
Tong cong 8,125 8,25 7,75 | 6,875

Bang 3 — Bang danh gia cam quan so sanh gitta mau ché pham vi goéi 1,0 + 0,1mm

vO1 mau té bao tu do.

Mau ché pham so v6i mau té bao ty do

STT Trang thai san pham | Mau sac | MU Vi
1 = < > <
2 < > < <
3 = = = <
4 < = < =
3) < = < <
6 = = = >
7 < = = <
8 > > < <
Tong cong < = < <




