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TOM LUQC

Sita 1én men Kefir 1a dang thuc pham mang gia tri dinh dudng cao, rat
can thiét cho con ngudi va hién dang duoc san xuat pho bién & nhiéu nudc trén
thé gidi. Pay con la san pham c6 vai trd sinh hoc rat cao dbi voi co thé trong
trong viéc chdng ldo hoa va phong ngira mot sé bénh méng tinh. Tuy nhién,
Kefir van con kha xa la voi nguoi tiéu dung Viét Nam dac biét 1a khu vuc
PBSCL. Vi thé, dé gop phan gi6i thiéu rong rdi dang thirc ubng nay ciing nhu
g6p phan 1am da dang, phong phu nhitng dang san pham 1én men tir sita, dé tai
tién hanh nghién ciru cac yéu t6 anh hudng dén chét luong va tinh thwong mai
cho san pham Kefir trén co sé chon lua cac thong sé t6i uu nhat qua cac thi
nghiém :

- Khéo sat anh huéng ctia thanh phan nguyén liéu dén qua trinh 1én men
va chat luong san pham. Thi nghiém tién hanh phdi ché voi duong lactose & 3
ham luong 0%, 5%, 10% va nudc ép dau vaoi 3 ti 1€ 0%,10%, 20% so véi dich
sita, ham luong dudng c6 sin trong sita nguyén liéu 1a 4,6g/100ml, ti 1& men 1a
4%, 1én men ¢ nhiét do phong dén acid dirng 95°T, sau d6 tién hanh phéi ché
thanh pham véi dich siro va bao quan & 4-6°C

- Khdo sat anh huéng cua ti 1¢ men giong dén thoi gian 1én men va chat
luong san phém.Thi nghiém khao sat ¢ 4 ti 1¢ men: 2%, 4%, 6%, 8%.

- Khao sat d6 acid dimg thich hop dé két thuc qué trinh 1én men. Thi
ngiém duoc khao sat & 4 muirc: 85°T, 95°T, 105°T, 115°T.

- Khao sat ti 16 phdi ché thich hop cho thanh pham véi siro ¢ néng 3 do
20%, 25%, 30% vai cac ti 1€ 20%, 30%, 40% theo dich sira.

- Khéo sat kha nang bao quan san pham.
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Sau thoi gian nghién ciru, phéan tich va tong hop so lidu ching t6i rit ra
céc két luan nhu sau:

- Ti 1& phdi ché tot nhat cho nguyén liéu 1a 5% duong lactose va 10%
dich dau

- Ti 1¢ men gidng thich hop nhét 13 6%

- D6 acid dimng thich hop nhat 1a 105°T

- Ti 18 phdi ché cho thanh pham 13 30% dich siro ndng d6 25%

- Thoi gian bao quan t6t nhét 13 15 ngay & 4-6°C
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Chwong 1 GIOI THIEU

1.1. Pit van dé

Ngay nay, sita 1én men chua 1 mot trong nhirng san pham dang duoc
ua ding va dap ung nhu cau ngdy cang cao clia con ngudi. Ngoai viéc cung
cAp ngudn dinh dudng thiét yéu, né con duoc biét dén voi tinh chat khang
mot sé bénh: ung thu, chéng 130 hod va ting cuong tiéu hod. Mang day du
tinh chét trén va dang c6 tiém niang phat trién cao trén thé gidi - Sira Kefir
(mot san pham sita chua mé&i) can dugc quan tAm nghién ctru va phat trién.
Khac véi sira chua thong thuong, Kefir 1a san phdm vira 1én men lactic nho
nhém vi khuén lactic va 4m, vira 1én men rugu nhd nAm men. San phém tur
lau d3a duoc biét dén nhu mot loai thude thién nhién véi nhiéu duoce tinh duoc
minh chimg qua qua trinh st dung ¢ nhiéu ving trén thé gisi, n6 gitp ting
cuong kha ning mién dich, giam cing théng than kinh, 1am tan san mat, san
than, diéu hoa huyét ap, lam ngung sy ting truéng cia té bao ung thu va
nhirng loi ich sttc khoé khac ma cho dén nay van con dugc xem 13 nhitng diéu
bi mat.

Song, san pham ndy tuy di co6 mat tir rat 1au doi trén thé gidi, nhung
van con rat moi trén thi truong tiéu thu Viét Nam. Do d6, dé gop phan giup
cho san pham Kefir ngay cang pho bién va quen thudc voi nguoi tidu dung,
viéc nghién ctru ning cao chat luong va lam da dang phong phti cho san

pham Kefir s€ dugc gidi thi¢u ¢ luan van nay.

1.2. Muc tiéu nghién ctru

Sita kefir s& duoc nghién ctru ché bién & phong thi nghiém véi trong
tam 13 giai quyét cac van dé co lién quan dén chat luong va thoi gian bao
quan. Trén co sé d6 dé tai nghién ciru cac van dé sau:

- Khao sat anh hudng cua thanh phan nguyén liéu dén qué trinh 1én
men va chat lugng san pham.

- Khao sat anh hudng cua ti 16 men giéng dén qua trinh 1én men va
chét luong san pham.

- Khao sat anh huong cta do acid dimg dén chat lugng san pham.



- Khéo sat ti 18 phdi ché thich hop cho thanh pham.
- Khao sat kha nang bao quan thanh pham.



Chuwong2 LUQC KHAO TAI LIEU

2.1. Gi6i thiéu vé nguyén liéu
2.1.1. Tinh chét li hoa cua sira
2.1.1.1. Sita la hé phan tan cao

Céc thanh phén cua sita tuy c6 tinh chat khac nhau nhung khi hoa vao
moi trudng nude duge thé ddng nhat va phan tan cao. Lactose va glucose tan
trong nudc & dang phan tir, con mudi cua acid hitu co, vo co ton tai & dang
ion. Protein dang keo, chit béo sira dang hat phén tan cao.
2.1.1.2. Do chua cua sira

Cé nhiéu don vi dé biéu dién d¢ chua cua sita nhu do Soxhlet Henkel
(°SH), d6 Thorner (°T), 6 Dornic (°D). Thong thuong d6 chua cta chuin do
dugc dinh nghia 14 sb ml dung dich NaOH 0.1N dung dé trung hoa acid cia
100ml dich sira. Stra thuong c6 do chua trung binh la 16+18° T (d6 Thorner).

Bang 1: Moi lién h¢ giira cac don vi do do chua ciia sira

'‘SH ‘Th ‘D
'SH 1 2,50 2,25
'Th 0,40 1 0,90
‘D 4/9 10/9 1

(Lam xudn Thanh, 2003)
2.1.1.3. Tinh oxi hoa khw cua stra

Do trong sita chtra nhiéu chét c6 kha nang khir hay oxi hoa nhu: acid
ascorbic, tocopherol, riboflavin, systin, men.....1am cho sira cling c6 tinh chit
do.
2.1.1.4. Khoi lwong riéng

Khéi luong riéng cua sita phu thudc ham luong chit béo ciing nhu
céc chét tan trong sita. Trung binh sira c6 khdi luong riéng d = 1,027-+1,032,
s6 liéu nay thay doi tuy gidng, loai, thoi ky cho sita. Khi pha thém nudc vao

sita s& lam thay doi gia tri nay.



2.1.1.5. Ap sudat tham thiu va nhiét dg déng bang

Ap suit tham thau (P,) cua sira duoc tao ra boi nhimg chit phan tan
cao nhu dudng lactose, mudi. Binh thuong Py= 6 atm ¢ 0°C.

Nhiét d0 dong bang cua sira 1a -0,55°C. Can clr vao nhiét do dong
bang c6 thé biét duoc sita c6 bi pha thém nude vao hay khong.
2.1.1.6. Tinh khdng khudn

Sita khi méi vat xong, thuong vi sinh vat khong phat trién dugc ma
c6 thé bi tiéu diét vi trong sira c6 chat khang thé.
2.1.2. Thanh phan ho4 hoc cua sita

Nguyén liéu sir dung chinh trong san xuat Kefir 12 sita, thanh phan co
ban trong sira cac loai dong vét bao gdm nhom chu yéu nhu bang 2

Bang 2: Thanh phén ciia mot so loai sira

Loai sita Protein  Casein Whey protein  Chatbéo  Cacbohydrat  Tro

Y% % Y% % Y% Y%

Stra me 1.2 0.5 0.7 3.8 7.0 0.2

Stangga 2.2 1.3 0.9 1.7 6.2 0.5
Stra bo 3.5 2.8 0.7 3.7 4.8 0.7

Stra trau 4.0 3.5 0.5 7.5 4.8 0.7
Stra dé 3.6 2.7 0.9 4.1 4.7 0.8

Sira clru 5.8 4.9 0.9 7.9 4.5 0.8

(Lé Thi Lién Thanh, 2003)

Bang 3: Cac thanh phan chinh ciia mét lit sira

Cac thanh Mo ta Trong %
ph?m lwgng
Nudc Pha long 902 87,40
Glucid Dang tu do: lactose ( do galactose va

(40-60g/1) glucose) ¢ trang thai phan tu.
Dang két hop: galactose, galactozamin, 49 4,75
acid sialic & trang thai keo, duoc lién két

véi protein <lg/l.

Chét béo O dang cau béo: 1a nhitng giot chat béo c6 39 3,78
(25-45g/l)  duong kinh tir 1+10um, dugc bao bang
mdt mang lipoprotein, & dang nhii twong.

O dang cic hop chit hoa tan trong chit
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béo: cac séc td (P caroten),

sterol(cholesterol), cdc vitamin

Hop chat O dang mixen 28g: dang huyén phu, 13

Nito phirc ciia phosphat canxi lién két vi mot
25-40 g/I)  lién hop cua casein.
( © \ P 33 3,20
O dang hoa tan 4,7g: 1a nhitng cao phan tir
cta albumin va imunoglobulin
Nito phi protein 0,3¢g: ure axit uric creatin
Chat khoang O trang thai keo va hoa tan:
(25-40¢g/1) O dang phan tur va ion: axit citrit, K, Ca, P,
Na, Cl, Mg 9 0,87
O dang cac nguyén t trung lugng
(oligo-elemen): Zn, Al, Fe, Cu, I...
Chat kho Stra da duoc lam boc hoi nudce
téng sb 130 12,60
(MST)
Cac chat Cac chat xtc tac sinh hoc: cac vitamin (A,
khac D, E, K, B1, B2, PP, B6, B12, C...) va cac
enzim. Vét

Céac khi hoa tan: CO,, O,, N, chiém 4+5%

thé tich sita

(Lam Xuan Thanh, 2003)



2.1.2.1. Buong lactose

Lactose 1a mot disaccharide do mdt phan tir glucose va mot phan tir
galactose lién két voi nhau tao thanh. Trong sira dudng lactose ton tai dudi
hai dang:

- Dang a-lactose monohydrat Ci,H,,0,;.H,O (phan tir a-lactose ngdm
mot phan tir H,O)

- Dang B-lactose anhydrous C;;H» O, (phan tir B-lactose khan). Ty 1¢
ham lugng gilta a-lactomonohydrate va B-lactose anhydrous trong sita phu
thudc vao gia tri pH va nhi¢t do cua sira.

Khi hoa tan dudng a-lactose monohydrat dang tinh thé vao nudc, goc
quay cuc cua dung dich sé& 1a +89,4°C

Néu giit dung dich nay & nhiét d6 phong, sau 24 gid goc quay cuc s&
giam xudng gia tri +55°. Do 1a do mot sé phan tir o-lactose monohydrat da
chuyén sang dang B-lactose anhydrous. Khi d6 dung dich sé& ton tai can bang:

L-a-lactose monohydrat > L-B-lactose anhydrous

Viéc giam gia tri goc quay cuc cua dung dich a - lactose monohydrat
s& dién ra véi toc do nhanh hon néu pH duoc kiém hoé vé gia tri 9,0 hoac
dung dich duoc gia nhiét & 75°C.

Lactose 1a duong khir, d§ ngot cua lactose thép hon nhiéu so véi cac
disacharide va monosacharide thudng gip. Néu nhu do ngot cua saccharose
duoc danh gid véi chi s6 100, ciia maltose 1a 32, glucose 13 74 va fructose 1a
173 thi d6 ngot cua lactose chi dat 16. Lactose co thé bi thuy phan tao ra 2
monosacharide 1a glucose va galactose boi enzim [ -galactoside (lactase)

Cac duong don gian nhu glucose, fructose, saccharose, co nhiéu
trong thyc vat (hoa, trai cay cac loai). Tuy nhién chi cé sita dong vat 1a nguon
chura lactose duy nhat trong tu nhién

Ngoai lactose, trong stra con cO glucose (ham lugng trung binh
70mg/1), galactose (20mg/l) va cac hop chét glucid chira Nito nhu N-acetyl
glucosamine, N-acetyl galactosamine, acid N-acetyl neuraminic... Tuy nhién,

ham luong cta chung rat thip, chi ¢ dang vét.



2.1.2.2. Chdt béo

La thanh phan quan trong, vé dinh dudng chat béo c6 do sinh ning
luong cao, chira cac vitamin trong chat béo (A, D, E). Véi san pham sita 1én
men, chit béo anh hudng t6i mui vi, trang thai san pham. C6 98+99% chat
béo la triglyxerid, 1+2% con lai la cac phospholipid, cholesterol, vitamin A,
D, E, K.

Trong sita c6 18 acid béo. Mdi glyxerol c6 thé két hop véi 3 acid béo
cung loai hodc khéac loai nén sd glyxeride khac nhau 1a vo cing 16n. Lép
vang sira trén bé mit c6 nhiéu thé hinh cau kich thude khac nhau ndi tu do
trong sita, mdi thé cau dugc bao boc bang mot mang mong. Thé ciu md nay
c6 mang bao tir protein va cac phosphatide (rdt bén) c6 tac dung bao vé gitr
cho chung khong bi pha hily boi cac enzim trong sita (duwong kinh ciu mé&
0,1+20pum (trung binh 3+4 um), c6 3000 dén 4000 triéu cau md/Iml sira, 1a
thanh phan nhe nhét trong sita (ty trong 0,925g/cm®) va ¢6 xu huéng ndi 1én
bé mit. Phan con lai ngodi cac cau md 14 sira gay.

Acid béo chiém 98+99% tong chat béo, khac véi md dong vat 1a
chtra nhiéu acid béo no khéi lugng phan tir thap.
2.1.2.3. Protein

Bao gém casein tu 2+4,5%, a-lactose albumin: 0,5%~+1% pB-lactose
globulin 0,1%, khoang 0,1% la cac protid khac.

Protein sira la loai protid hoan thién chira hau hét cac loai acid amin
c6 trong tu nhién va co ti 1& can di thich hop cho sy hap thu va dong hoa cta
co thé nguoi. Casein co tinh chit keo, dugc tng dung rong rii trong cong
nghiép ché bién sita. Casein thudng ¢ dang phtic chat casein-calci-phosphat
bén vimg véi hai 16p bao vé (16p dién tich trai dau va 16p nude lién két, cac
phtic chat lién két lai v6i nhau tao thanh két tua (keo hod), c6 thé keo hoa
bang acid lactic hodc men chyomozin theo phan tng:

H+
Casein-calci-phosphat —— P Casein trung hoa vé dién (két tia)

Casein-Calci-phosphat — - Paracasein + Ca** (két tua)
Chymosin



Sita da tach casein bién thanh dang trong, nudc con lai chira cac
protein hoa tan nhu a-lactose-globulin va globulin khang thé duoc goi 1a cac
protein nuéc sita (whey). Cac chat chira nito phi protein bao gém cac acid
amin tu do, creatin, acid uric, polipeptit, ure... Trong tat ca hop chét trén thi
acid amin 1a c6 y nghia hon ca.
2.2.2.4. Khodng

Ham luong chat khoang trong sita dao dong tir 8+10g/l cac mubi
trong sita & dang hoa tan hodc dung dich keo (két hop véi casein)

Trong s6 cac nguyén té khoang c6 trong sita, chiém ham lugng cao
nhat 13 calci, phospho va magie. Mot phan chung tham gia vao ciu trac
micelle, phan con lai nim duéi dang mudi hoa tan trong sita. Cac khoang
khac nhu K, Na, Cl déng vai tro chat dién ly. Cung voéi lactose ching gop
phan can bing ap luc thdm thau cua sita trong bau va dong vat véi ap luc
mau.

Ngoai ra, sita con chtra cac nguyén to khac nhu Zn, Fe, I, Cu, Mo.
Chuing rat can thiét cho qua trinh dinh dudng cua con ngudi. Mot s nguyén
t6 doc hai nhu Pb, As... d6i khi cling dugc tim thdy & dang vét trong sita bo.
2.1.2.5. Vitamin

Vitamin stta dugc chia lam hai nhom: Vitamin hoa tan trong nudc
gé)m B, B2, B3, Bs, Bg, C...va vitamin hoa tan trong chit béo gé)m A, D, E, K.
Nhin chung ham luong vitamin nhém B trong sita bo thuong 6n dinh do
chung dugc tong hop chu yéu boi vi khuan trong ngan thir nhat da day cia
nhém dong vat nhai lai va khong phu thude vao diéu kién ngoai canh. Tuy
nhién, ham lugng vitamin tan trong chat béo bi anh huong sau sac bai thanh
phan thirc n va diéu kién thoi tiét.
2.1.2.6. Hormone

Hormone do céc tuyén noi tiét tiét ra va giit vai trd quan trong trong
qua trinh sinh truong cta dong vat. Trong sira bo ta c6 thé tim thdy nhiéu loai
hormone, chung dugc chia thanh 3 nhém la proteohormone, hormone peptide

va hormone steonide, trong s6 do prolactine dugc nghién ctru nhiéu hon ca.



Ham lugng trung binh prolactine trong sita bo 1a 50ug/l, trong sita non la
23mg/1. Pa s6 bi mit hoat tinh khi thanh tring ¢ nhiét do thip (60+65°C).
2.1.2.7. Cdc hop chat khéc

Trong sira bo con chtra cac chat khi, cha yéu 1a CO,, O, va N,. Tong
ham luong chiing chiém tir 5+6% thé tich sira. Cac chat khi trong sira thuong
tdn tai & 3 dang: dang hoa tan, dang lién két hod hoc véi cac chat khac va
dang phan tan. Khi ¢ dang hoa tan hay phén tan thuong gay ra mot s6 kho
khin trong cac qui trinh ché bién sita. Do d6 sira tuoi thuong duge qua xir 1y
bai khi trudce khi ché bién.

Thinh thodng nguoi ta con phat hién trong sita c6 cac hop chat hoa
hoc khac nhu:

- Chét khang sinh: penicilline, chloramphenicol...

- Chét tay rtra: nudc Javel, kiém...

- Pesticide: heptachlore va cac epoxyde, aldride duldrine, chlordane.

- Kim loai néng

- Nguyén t6 phong xa, nitrat, doc t6 vi sinh vét.

Nhitng hop chét nay giy doc cho nguoi st dung. Him luong chung
trong sira thuong & dang vét va thudng nhiém vao sita tir ngudn thirc an, thiét

bi, dung cu chtra va méi truong chuong trai...



2.1.3. Thanh phan héa hoc va gié tri dinh dudng ctia dau Tay
Bang 4: Thanh phin héa hoc ciia ddu Tay

Thanh phin Ham lwgng Pon vi
Nudce 89,90 g
Protein 0,70 g
Béo 0,50 g
Cabohydrat 8,40 g
Ca 21,00 mg
P 21,00 mg
Fe 1,00 mg
Na 1,00 mg
Potassium 164,00 mg
Mg 12,00 mg
Vitamin A 60,00 Ul
Vitamin B1 0,03 mg
Vitamin B2 0,07 mg
Vitamin C 59,00 mg
Niacin 0,60 mg
Nang luong 37,00 Cal

(Nguyén Minh Thuy, 2003)
2.2. Co s& khoa hoc ctia qua trinh 1én men
2.2.1. Lén men lactic

Trong coéng nghé vi sinh vat, nhin chung vi khuén lactic ddng hinh
luén chiém wu thé. Tuy nhién, trong cong nghé san xuat cac thyc pham lén
men truyén thong nhu phomai, Kefir, vi khuan lactic di hinh d6i khi van duoc
su dung nham muc dich da dang hoa chi tiéu vé& mui vi va cdu trac cho san
pham.

Qua trinh 1én men dién ra trong té bao chit cta vi khuan. Pau tién
duong lactose trong sita duoc vi khudn lactic dua vao té bao nhd co ché van
chuyén dic trung cia mang té bao chat (Cytoplasmic membrane). Tiép theo
lactose s& dugc phan thanh 2 monosacharide rdi di vao cac chu trinh chuyén
hoé khéc nhau.

Pbi véi nhém vi khuan lactic dong hinh nhu gidng Lactococcus, cac
loai Streptococcus thermophylus, Lactobacilus bulgaricus, Lactobacilus
helveticus, Lactobacilus lactic.... chu trinh duong phan la con duong chinh
chuyén hoa glucose thanh acid lactic.

Phuong trinh tong quat ctia 1én men dong hinh:
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Ce¢H 206+ 2ADP + 2P; 2CH;-CH-COOH + 2ATP
OH

Lén men lactic 14 mot qua trinh trao d6i nang lwong. Cac phan tir
ATP duoc hinh thanh trong qua trinh chuyén héa co chat (lactose) s& duogc vi
khuan giir lai trong té bao dé phuc vu cho qué trinh trao d6i chat va sinh
truéng cia vi sinh vat. Nguoc lai, cic san pham nhu acid lactic, ethanol, CO,
dugc vi khuan thai vao méi truong 1én men. Két qua 1a ham luong acid lactic
tich luy trong moi truong 1én men ngay cang tang, lam giam pH moéi truong
va kéo theo nhitng bién ddi hoa 1y khéc.

Trong qué trinh 1én men lactic ngoai san pham acid lactic (1én men
ddng hinh), acid acetic, ethanol, CO, (1én men di hinh) trong dich 1én men
con xuét hién ca trim hop chat hoa hoc méi khac. Chung 13 san pham trung
gian hodc san pham phu cta qua trinh 1én men. Ham lugng cua chung trong
dich 1én men thuong rat thap (vai ppm hodc it hon). Mot sb hop chat trong
nhom trén rt d& bay hoi. Chung déng vai trd quan trong trong viéc gop phan
hinh thanh nén mui vi dic trung cho nhiing san pham 1én men lactic. Pang
cht y nhat 13 diacetyl va acetaldehyde, ddy 1a nhimg hop chat quan trong

quyét dinh dén mui vi dac trung cho san pham 1én men tir stra.

Lactose

A DA

Glucose Galactose

v
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—> —>

San pham trung gian Acetaldehyde
C,HsOH
CH;CHO
Axit Pyruvic
CH;COCOOH Acetoin
+1/20, CH;COCHOHCH;
+2H +1/20; -2H
\/

Axit lactic axit lactic  CO, + CH;COOH CH;COOH Diaxetyl
+“—> < —> CH;COCOCH;
L§n men Lén men di thé
dong the

Hinh 1: So d0 tém lwge chuyén hoa céac chét trong qua trinh 1én men sira

Ty 1& ham luong diacetyl va acetaldehyde anh huong dén gia tri cam
quan cta yaourt va bo. Ty 18 ndy phu thudc vao thanh phan cac vi sinh vat st
dung trong t6 hop gidng va cac thong s ki thuat ctia qué trinh 1én men nhu
nhiét d6, pH dau, luong gidng cay...
2.2.2. Lén men ethanol

Trong cong nghé san xuat cac san pham 1én men tir sita, qua trinh 1én
men ethanol duoc thuc thuc hién chu yéu bodi cdc nAm men thudc giéng
Sacharomyces va Kluyveromyces. Sau khi dugc van chuyén vao trong té bao
chét, duong hexose duoc chuyén hoa theo chu trinh dudng phan dé tao thanh
acid pyruvic. Tiép theo acid pyruvic s& dugc chuyén hoa thanh acetaldehyde
roi thanh ethanol

Dihydroxyacetone phosphat 13 mot san phdm trung gian trong chu
trinh dudng phéan, hop chét nay c6 thé chuyén hoa thanh glyxerol.

Trong moi trudng pH acid, glycerol chi dugc tao ra véi ham lugng
nho. Nguoc lai, trong méi trudng pH kiém luong glyxerol sinh ra sé& ting 1én
rat nhiéu va glycerol s& tré thanh mot trong nhitng san pham chi yéu ciia qua

trinh 1én men.
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Phuong trinh tong quat ciia qua trinh 1én men trong méi trudng pH acid

>
CeH1,06 + 2ADP +2Pi1 2 C,HsOH + 2CO, + 2ATP

Su chuyén héa duong hexose thanh ethanol va khi CO, dién ra trong
té bao chat ciia nAm men. Dy 1a qua trinh trao d6i nang lugng clia nAm men
trong diéu kién ky khi. Ethanol va CO, trong té bao chat s& duoc nim men
thai vao moi trudng 1én men. Ngoai ra té bao nAm men con tong hop va thai
vao dich 1én men hang trim san phidm phy va san pham 1én men khac, nhimng
hop chat nay dugc tim thdy v6i ham luong rat nho, chung dugc chia thanh 4
nhom: glyxerol cung rugu bac cao, aldehyde, acid hitu co va ester.

Trong qué trinh 1én men ethanol, nhiéu acid hitu co duoc tao thanh
(The Moll, 1990). Mot s6 acid hitu co duoc sinh tong hop tir chu trinh Crebs
néu nhu qua trinh 1én men khong dién ra trong diéu kién ky khi nghiém ngit,
céc acid hitu co chiém ham luong cao nhét trong dich 1én men la: acid citric,
malic, acetic, lactic...

2.2.3. Céc yéu t6 anh hudng qué trinh 1én men
Céc qua trinh 1én men trong san xuat cong nhiép c6 thé tom tit nhu sau:

Moi truong trude khi 1€én men Moi truong sau 1€én men

Co chét sot + sinh khéi vi

Co chit + gidng vi sinh vt ) sinh vat + san pham trao

doi chat ngoai bao do vi

sinh vat tong hop nén.

Trong cong nghiép san xuat cac san pham 1én men tir sita nhu: yaourt,
Kefir... . Cac giai doan xir Iy san phim sau qua trinh 1én men thudng don
gian, san pham cudi ciing bao gdm ca sinh khéi vi sinh vat, cac san pham trao
doi chat ngoai bao do vi sinh vat tiét ra va co chat sot. Thanh phén va ham
luong cua timg chat s& gop phan hinh thanh nén hwong vi san pham. Do do,

dé san xuat thuc pham 1én men véi chat lugng mong muon, can phai:
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- Chon dugc giéng vi sinh vt thich hop.

- Xac dinh méi truong 1én men véi co chat ddy du theo ty 18 tdi wu.

- Xac dinh dugc cac diéu kién 1én men thich hop nhu luong giéng

cay nhiét do va thoi gian 1én men. Ngoai ra con phai quan tam dén nhitng van

de nhu cung cap oxy va khuay tron.

Bang 5: Bién d6i cac thanh phin tir sira tao thanh Kefir

Thanh phén Chii thich

Chét béo Phu thuoc nguén stta ban dau (bo, dé...) va lugng bg’o
cua slta dugc dung (nguyén béo, tich béo mdt phan
hay khong béo)

Lactose Tiéu thu mot phén lactose, bdi qVi khuan lactic va ndm
men. Lactose trén 100 g san pham stra Kefir: 2+2,5 g

Acid lactic Hinh thanh béi vi khuan lactic. Trén 100 g san phim
stra Kefir c6 0,6+1 g

Protein Chiém 3+3,4 g/100 san pham sita Kefir

Ethanol San sinh boi ndm men néu dung men: luong con 13

0,01+0,1/100 g stra, néu dung hat Kefir luong con 1a
0,02+1,8 g/100 g sira

Cac acid htru co
khac

Axetic, fomic, propionic, Succinic, pyruvic, 1iso
butyric, caproic, acid lauric... gbp phan tao hwong cho
Kefir hay dugc ti€u thu boi chinh loai vi khuan trong
sudt qué trinh 1én men.

CO, Sinh ra nhd ndm men va vi khuan lactic 1én men di thé
sinh CO; tao tinh dic trung cho Kefir.

Hop chat thom Acetaldehyde, diacetyl, acetone gop phan vao huong
cua san pham

Vitamin Tang vitamin B (d6i véi sira ciru), pyridoxine (tir sita

ciru, dé, ngua), acid folic (trir stra ngua), orotic,
nicotinic, acid pantothenic: khong doi hay giam khi c6
dac

(Nguyén Tii Thanh, 2003)
2.3. Gi6i thi¢u vé hat kefir
2.3.1. Ngudn gbc hat Kefir
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Cach day hang nghin niam, Kefir dugc biét dén nhu mot thd nam
dung chita bénh, n6 xuat xi tir cach nuéi riéng ciia cac tu si An Tang . Day la
loai ndm vi khuin c6 thé 1am bién ddi sita nho mot hé vi sinh vat phtrc tap
gom nhiéu loai vi khuan va ndm men duoc chimg minh 1a rat c6 lgi cho sic
khoé. Dan mién ndi Caucasus thudc nudc X6 Viét cii - nguyén quan cua
Kefir - dd bao ché no6 tir sita ciia cdc sinh vat khac nhau va Kefir duoc 1én
men tuy nhién trong nhitng t4i da thu, theo cac bd tdc nguoi ¢ day ho xem
Kefir nhu 13 qua tang cia dang Allah, nhu ngudn tai san cua gia dinh va cia
bo tdc, ho tiéu thu Kefir tir thud Au tho va ci nhu vay duy tri tur thé hé nay
dén thé hé khac. Ho khong hé biét dén bénh ung thu, bénh lao, bénh da day..
va ho tho dén trung binh 1 110 tudi. Nui Caucasus 13 ving duy nhét trén dia
cAu ma ngudi ta dat strc khoé hoan toan & ltra tudi ndy. Tur rat sdm cac bac si
Nga di rat tin tuéng rang Kefir co loi cho stc khoé va co kha ning chita
bénh.

Mii dén nhitng nim dau cua thé ky 20 hat Kefir méi duoc san xuét
v6i s6 luong nhé & Moscow . Nguyén lidu dé san xuat Kefir c6 thé 14 sira dé,
sita ctru hay sita bd. Theo Oberman H va Libudiziz Z (1998) dau tién ngudi ta
1én men sita thanh Kefir trong cac tai bang da thi hodc bon bang gb sbi. Dén
cudi thé ki 19, Kefir tré thanh san pham quen thudc ciia dan cac nudc ving
dong au (Nga, Ucraina, Balan, Czech, Hungari...) va cac nudc vung
Scandinavia. Tuy nhién dé san xuét san pham Kefir cho muc dich thwong mai
ma van gitt dugc chit luong nhu san pham truyén thong 1a mot diéu khong dé
dang vi theo truyén thong thi ngudi ta khong sir dung nhimg vat dung bang
kim loai cho qua trinh ché bién ma chi tir cic dung cu bang gd, dat sét hoic
da tha. Pén 1950, mot phuong phap san xuat Kefir méi di dugc cong nhan
vé chit luong d6 1a phuong phap 1én men c6 khudy tron.

Hi¢én nay co6 hai loai Kefir, mot loai c6 vi ngot dugc 1€én men véi
nudc trai cay va duong, mot loai dugce 1én men tur stta. H¢ vi sinh véat stir dung
trong san pham Kefir bao gém vi khuan lactic va nAm men. Chiing cliing phat
trién cong sinh trén moi trudng sita. Do d6 san pham Kefir ¢6 vi chua dic

trung va thodng nhe mui nam men.
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O luén van nay s& nghién ciru sy 1én men két hgp gitra hai loai nudc
€p trai cay va sira, mdt loai san pham khac véi nhiing loai sira 1én men truyén

théng nhu yaourt véi huong vi rat méi la, dic trung va c6 loi cho sirc khoé.

Hinh 2: Hat Kefir sau khi dwgc vot ra khoi sira
(www.Kleibers.de/.../guido/4a_kefir_tibet.jpg)

2.3.2. Thanh phan hat gidng Kefir
2.3.2.1. Vi sinh vdt trong hat Kefir

Trong san xuat Kefir, nguoi ta sir dung t6 hop gidng vi sinh vat dudi
dang hat Kefir ( Kefir Grains). Cac hat Kefir c6 mau tir tring dén vang nhat,
hinh dang khong 6n dinh va thuong két thanh chim véi nhau tao dang twong
tu hoa Chou-fleur v4i dudng kinh trung binh 0,3+2 cm. Hat Kefir 1a phtrc h¢
vi sinh vét gan vi nhau boi chat polisacharide. Giéng nay bao gém vi khuan
lactic (Lactobacilli, Lactococci, Leuconostoc..) va nam men. Doi khi ta con
tim thay vi khuan A.aceti va A.racens cing vdi cac vi sinh vat khac to chiic
thanh khéi ciu vi sinh vat . Tuy van chua duoc 1am sang to hoan toan nhung
tir hang nghin nim qua su tiéu thu d3 chimg minh duoc ring hé vi sinh vat
trong Kefir 1a khong gy bénh ma con c6 kha nang ngin chin su phat trién

cua vi sinh vat gdy bénh nhu Salmonella hay Singella.
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Hinh 3: Hinh dang, kich thuwéc hat Kefir nguyén ven va sau khi da
cat doi.
(http://user.chairot.net.au/~dna/thumb3-WKG.jpi)

Polisacharide chu yéu la nude, vat chat hoa tan duoc biét 1a
Kefiranofaciens va L. kefir san sinh ra polisacharide nay. Chung 1a mot phan
cua hat, néu khong c6 su hién di¢n cua ching thi hat Kefir khong thé hinh
thanh. Ngoai té bao vi sinh vat, hat Kefir con chira protein (chiém khoang
30% tong chat kho) va Carbohydrate (25+50%). Nhu vay tir mot s6 thong tin
dd dwa ra thanh phan hop thanh cua hat gibng Kefir 1a phirc protein
Polisacharide béo. Thanh phan hat giéng say kho dong lanh véi ham am 3,5%
duoc tim théy bao gém: béo 4,4%, tro: 12,1%, Muco-polisacharide (Kefiran):
45,7%, protein tong sd 34,3% gdém co: protein khong hoa tan 27%, protein
hoa tan 1,6% va acid amin tu do 1a 5,6%.

Nhém vi khuan lactic lactobacilli chiém khoang 65-80% tong s vi
sinh vat trong hat Kefir. Chung gém nhirng loai ua 4m va wa nhiét thuc hién
qua trinh 1én men lactic theo co ché 1én men déng hinh 1an di hinh. Nhém vi
khuan lactic Lactococci chiém 20% tong s6 té bao, Bacilli 69%, Streptococci
11-12%

Riéng ndm men chiém 5+10% téng s6 vi sinh vét trong hat gom
nhitng loai 1én men duoc 1an khong 1én men duogc dudng lactose. Cac loai
nam men 1én men dugc dudng lactose thudong dugc tim thiy tai cac vi tri gin
bé mit hat Kefir. Nguoc lai, cac loai ndm men khong 1én men dugc duong

lactose lai tim théy tai cac vi tri sau bén trong tdm hat
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Hinh 4: Anh chup hat giéng Kefir dwéi kinh hién vi dién tir gdm vi

khuan, nam men, va cac chat gian bao

(Kefir.vilabo.oul.com)

2.3.2.2. Chu ky phat trién ciia giong Kefir

Kefir 12 nhiing giéng gdc ty nhién, chiing dugc hinh thanh tir nhiing
mang bao boc mong khong theo mot quy tac nao ca bao gdm hdn hop protein,
lipid, polisacharide. Nhitng mang bao boc phat trién véi hinh dang khong
nhét dinh, hinh thanh céc thuy phic tap va khong dong déu, cac thuy nay lai
c6 xu hudng tré vé nguyén ban tao thanh cau trac sinh hoc bao gém nhiéu
thuy con bao quanh minh. V&i dau hiéu phat trién dic biét nhu thé ching
hinh thanh nhitng hat con, mdi tiéu thuy dugc két ndi véi nhau ¢ phan giira,

x0e ra trong khi n6 dugc gan véi cac diém trung tdm cua hat giong me.
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Bang 6: Cac vi sinh vt c6 trong hat Kefir (Oberman H va cong sw, 1998)

Giong vi sinh vat Loai

Vi khuén

Lactobacilli Lb. brivis
Lb. cellobiosus
Lb. acidepphilus
Lb. Kefir
Lb. casei ssp. alactosus
Lb. casei ssp. rhamnosus
Lb. helveticus. ssplactis
Lb. delbruevii.ssp.lactic
Lb. paracasei.ssp.paracasei
Lb. casei
Lb. lactis
Lb. plantarum
Lb. delbrueckii. ssp. hulgaricus
Lb. fructivorans
Lb. hilgardii
Lb. kefiranofaciens
Lb. kefirgarnum sp.nov
Lb. parakefir sp.nov

Streptococci S. thermophilus

S. lactis

S. filant

S. durans
Lactococci Lec. lactis.ssp.lactis

Le. lactis.ssp.lactis var diacetylactis
Lec. lactis.ssp.cremoris

Leuconostoc Leuc. mesesteroides.ssp.dextranicum
Leuc. mesenteroides.ssp.cremoris

Acetobacter Acetobacters casei
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Acetobacters rasens

Nam men

Kluyveromyces K. lactis

K. marxinnus. ssp. bulgaricus

K.morxianus. ssp. marxianus
Sacchromyces S. lactis

S. cerevisiae

S. florentinus

S. globosus

S. unisporus

S.carlsbergensis

S. ssp. torulopsis holmii
Candida C. kefir

C. pseudotropicalis

C. tenuis

C. rancens

Torulaspora T. delbrueckii

(Lé Van Viét Man, 2004 va cdc nguon trén internet)

Nho sy xuét hién d6 ma cac hat con tach ra ¢6 mau hinh phat trién
gidng nhu hat me ban dau. Mot vai hat Kefir ciing tach ra giéng vé6i cdu tric
vat 1y ciia ndo ngudi, tuyén tuy va cic co quan bén trong. Sau mot thoi gian
c¢6 thé do chan thuong hodc nhiing tac dong bén ngoai, mot phan thiy con
gén v6i1 hat me bi tach ra thanh hat tu do. Nhirng hat con nay lai tiép tuc nhan
giong thanh hat me. Chu ky phat trién duoc lap lai v6i chu trinh gan giéng
nhau (ty nhan giéng). Trong vai trudng hop dic biét, co nhimng hat khong thé
cho ra bét ctr hat con ndo trong mdt thoi gian dai ma thay vao d6, chung hinh
thanh nén mot khéi 16n (khdi hat Kefir)

Bé mit ngoai cua hat bién ddi tir dang phang dén khong dong déu
gdm nhiéu thir phire tap, c6 nhirng chd 161 16m rai rac khip bé mat. Mot vai
hat c6 thé c6 nhimg ving rong phang, trong khi tir mé twong tu c6 thé co
nhimg hat c6 bé mit khong dong déu. Néu diéu kién thuan loi, sau mot thoi

gian, nhitng hat nhin nay thuong trd lai dang nguyén thé, sau d6 hinh thanh
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céc hat bao quanh minh, noi ma cé thé nhan giéng 1én. Thudng & nhiing ving
khong phéng, xu xi thuong c6 sy hoat dong manh cua nim men, trong khi &
vung phang vi khuan lai chiém vu thé. NAm men hinh thanh nhirng khom nhé
nhd ra trén bé mit, Streptococci thi bén vao nhau voi cac vi khuan khac chir
khong hinh thanh dang cum

O sau bén trong hat, Lactobacilli chiém wu thé va c6 rat it t& bao nim
men, chung dugc goi gon trong dich polisacharide, cac vi khuan hinh que va
nam men hinh thanh cic cum riéng biét bén ngoai va bén trong hat. G d6
Lb.Kefiranoficients dugc xem la nguyén nhan hinh thanh polisacharide hoa
tan Kefiran. Trong khi d6 L. bacitophilus 1a nguyén nhan hinh thanh vé boc
bén ngoai polisacharide ma cé thé gitip hat co gidn. Mot sd nghién ctru cho
rang vi khudn c6 thé gdy ra su nhan gidng hat Kefir vi viéc nhin giéng cta
hat khong xay ra khi vang mat Lb. kefiranoficients - 1a vi khuan sinh ra
Kefiran ¢ trung tam hat.
2.3.2.3. Kefiran

Co ché phirc tap vé cdu tric gian bao vi sinh vat trong hat Kefir hién
nay chua dugc gidi thich rd rang. Nguoi ta kham pha duoc gel hoa tan
polisaccharide trong hat kefir 14 diéu duy nhat du cho tén goi kefiran (KGF-
C). Hat kefir siy kho bao gom chat gian bao khoang 45% la kefiran.
Polisaccharide nday gém hai dudng don glucose va galactose véi ti 16 can d6i.
Kefiran hinh thanh ¢ trung tam hat, véi diéu kién ky khi thudn loi cho viéc
tong hop kefiran trong su hién dién cia ethanol. Mot vai loai Lactobaccilli
khéc cling sinh ra polisaccharide nhu Lb. brevis, Lb. sp.

Cac loai Lactobaccilli khac nhau c6 thé san sinh ra dang gel
polisaccharide gan giéng nhau & téc do khac nhau. Pay 1a mot phan trong co
ché phuc tap cua hat kefir. C6 thé do nhiing khuynh huéng khac nhau nay ma
Lactobaccilli san sinh cac phan ¢ trung tim hat.

Mot thtr nghiém trén chudt da phat hién tinh khang ung btru cua
Kefiran. Trong thir nghiém nay kefiran duoc cung cép tir dudng miéng cia

chudt va két qua cho thay kich thudc khdi u da giam di r5.
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2.4. Mot so loai vi khuan lactic quan trong
Streptococcus lactic: vi khuan nay phat trién t6t trong sita va mot so
moi truong pha ché tir sira, trong khi lai phat trién kém trong méi truong
nuéc thit pepton. Py 13 loai vi khuan hiéu khi tuy tién nén co thé phat trién
sdu trong thach va cho khuan lac hinh ciy c6 nhanh. Pic diém sinh hoa quan
trong l1a Ién men glucose, lactose, galactose, maltose, dextrin, khong 1én men
saccharose. Vi vay Streptococcus lactic dong vai trd quan trong trong viéc
ché bién sira chua. Phat trién tot & nhiét d6 30+35°C, ¢ nhiét do nay vi khuan
gay dong tu stra sau 1012 gi0, do acid gid1 han do Streptococcus lactic tao
nén thudng dao dong trong khoang 110-120°T, mic du cé nhing ching yéu
chi tao khoang 90-100°T . Sita dugc 1én men chua béi Streptococcus lactic
luén ludn cé huong vi dac trung cta san phrflm stta chua. O nhiét do tdi vu
Streptococcus lactic phét trién trong sira c6 thé dat dén sb luong toi da 1a
1,22 ty té bao/ml sau 10+12 gio. Thoi gian nay twong Gng voi thoi gian 1én
men chua sita dén 60°T. Do acid sita tang 1én rat nhanh trong vai gio du, sau
d6 giam dan va nging hin khi dat dén gan 120°T . Pudng biéu thi acid trong
stra 1én men khong c¢6 hudng di xuéng vi sau khi dat cuc dai d0 chua duoc
gilt nguyén theo thoi gian ma khong giam di
Streptococcus cremoris: loai lién cau khudn nay thuong thiy trong
stta dudi dang chudi dai hodc hién dién dudi dang song cau khuén, phat trién
t6t & 20+25°C. Cac diéu kién nuoi cay khac véi giéng S.lactic. Tuy nhién,
anh hudéng cta ching d6i voi sita hoi khac, ching thuong lam dong sira
nhung chiing ciing c6 thé lam cho sita bi nhét. Mot sd ching loai nay phat
trién trong sita cho mui dic biét dé chiu duoc tng dung trong ché bién bo.
Ciing nhu S./actic, S. cremoris 1én men lactose thanh acid lactic nhung khong
1én men saccharose, maltose, dextrin. Streptococcus cremoris 1am cho sira co
d6 chua thap hon (110+115°T) tao nén san pham c6 vi ngon thudng duoc
dung trong san xuat bo chua.
Streptococcus thermophillus va Streptococcus bovis day la hai vi
khuan thudc nhém Viridams Streptococci chung khong phat trién ¢ 10°C,

phat trién tét & 40+45°C khi 1én men sira tao dugc khdi dong, khong phat
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trién khi c6 su hién dién cua 0,1% xanh methylen, 6,5%NaCl, pH=9,6,
arginin, pepton, khong tao thanh amoniac. Streptococcus thermophillus 1a vi
sinh vat ua nhiét gidng nhu tén chung, nhiét d6 thich hop khoang 40+45°C va
bi tiéu diét ¢ nhiét do 53°C. Khi lam méi trudng nudi céy tur stra thanh trung
va it & 32°C s6 luong 16n khuan lac cua Streptococcus thermophillus xuat
hién. Streptococcus thermophillus 1a mdt vi sinh vat quan trong trong san
Xudt yaourt, phomat, né bi ngin can su hoat dong bai 0,01 mg penicillin hay
5 mg streptomycin/ml. Streptococcus bovis dugc tim thiy trong sita bo va ¢
thé xam nhap vao sita tir ngudn ndy hay ngudn khac, né séng sét trong sita
thanh tring, cé thé tach chung tir sita thanh tring hay mot s6 loai phomat

Céc truc khuan lactic: tryc khuan lactic phat trién rong rdi trong thién
nhién, ching luén luén c6 madt trong sira va cac san phém stra chiu duoc do
acid cao, phat trién & pham vi nhiét d6 rong trong mdi truong c6 hoic khong
c6 khong khi. Tryc khuén lactic dong vai tro rat quan trong trong ché bién
stra chua, qua trinh lam fomat.

Tryc khuan lactic cling chia thanh nhém dién hinh va nhém khong
dién hinh tuy thudc vao kha ning tao thanh san phim phu. Nhém tryc khuan
lactic gém cac truc khuén wa nhiét, truc khuan xép chudi can nhiét d6 trung
binh (ua am), Bacterium thuéc nhom truc khuan khong dién hinh.

Nho nhiéu loai enzim thich hop nén cac vi khuén lactic dién hinh c6
kha nang phan giai cac duong don (glucose, galactose, levulose...) thanh acid
lactic. Cac loai khac nhau co thé tich tu lugng acid khac nhau:
Lactobacterium bulgaricum tich ty dén 3,5%, Thermobacter, Ribirium cerea
1a 2,2%, Lactobacterium plantarum 1a 1%.

Céc tryc khuan lactic ua nhiét phat trién tot & méi truong acid yéu
(pH=6,5), tuy nhién co loai phat trién & pH=5,4 nhu Lactobacillus
bulgaricus, ciing c6 loai phat trién t6t & pH =3,8 trong khi céac truc khudn xép
chudi khong thé phat trién duogc, nhiét do tdi wu 1la 40+45°C, day 1a vi khuan
tao duoc d6 acid rat cao 300+-350°T. Lactobacterium helveticum (truc khuan
phomat) phat trién ¢ 22-51°C, lam cho sita chua toi 200+300°T,

Lactobacterium bulgarium phat trién & 22+53°C tao d6 acid trong sira
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200-300°T, do gi6i han 1a 200+250°T. Lactobacterium lactic phat trién &
22+50°C d6 acid gii han 1a 110+180°T

Betabacterium trén mdi truong thach tao nhitng khuan lac gidng nhu
khuan lac cta truc khuan lactic wu nhiét. Khi phat trién trong sira vi khuan
nay cho it acid, néu cho dich tu phan ctua ndm men vao moi truong, vi khuén
nay phat trién manh han 1én, duong sita bi 1én men bai vi khuan nay khong
chi tao thanh acid lactic ma con tao nhiéu acid dé bay hoi. Trong sita thudong
¢0 hai loai chinh 1a Betabacterium causasium va Betabacterium breve.

Leuconostoc: 1a nhom gdm nhitng vi khuan 1én men lactic khong dién
hinh. Chung ¢6 dang hinh cau nhung trong méi truong acid chiing nhon ¢ hai
dau va dai ra sinh ra lugng acid c6 han vi thé khong 1am dong sira. Trai lai
chung hinh thanh tir duong, acetyl metyl carbonyl hodc acetoin lam cho bo
thom. Loai vi khuan dién hinh coa gidng ndy 1a Leuconostoc citrovorium

duoc ung dung trong san xuét bo.

Bang 7: Gia tri nhiét d6 va pH t6i wu cho sw sinh trwéng ciia mot s6

loai vi khuan lactic

Loai vi sinh vat Topts ("C) pHope
Lactococcus lactis 29 +34 6,0+6,5
Lactococcus cremoris 28+32 6,0+-6,5
Lactococcus diacetylactis 30+34 6,0+-6,5
Streptococcus thermophilus 40+42 6,0+6,5
Lactobacillus bulgaricus 43+46 5,5+6,0
Lactobacillus helveticus 43+46 5,5+6,0
Lactobacillus casei 30+37 -
Lactobacillus kefir 30 -
Lactobacillus acidophilus 37 5,5+6,0
Lauconotoc lactis 2027 5,5+6,0
Lauconotoc cremoris 25+30 -
Bifidobacterium bifidum 37+41 -

(Lé Vin Viét Man, 2004)
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2.5. Dinh duéng va nhirng loi ich vé strc khoé ciia Kefir

Bén canh nhiing vi khudn c6 loi va ndm men, Kefir con chira nhiéu
khoang chat va nhing acid amin can thiét giup chita bénh va duy tri cac chirc
nang cho co thé. Cac protein hoan chinh trong Kefir duoc tiéu hod hoan toan,
vi thé co thé hdp thu mot cach dé& dang. Tryptophan 13 mét trong nhitng acid
amin can thiét rat phong phu trong Kefir, c¢6 tac dung xoa diju hé théng than
kinh. Kefir rat giau Ca va Mg, 1a nhiing chat quan trong cho mot hé than kinh
khoé manh, néu dung Kefir thuong xuyén sé& c6 tac dung tot cho hé than kinh.

Kefir cung cap mot luong 16n phospho, ddy 1a khoang chét can thiét
thir hai trong co thé con ngudi, né gitp st dung carbohydrat, chat béo,
protein gitp té bao phat trién tt, duy tri va can bang ning luong.

Kefir rat giau vitamin B12, Bl va vitamin K. Py 1a mot ngudn
Biotin tuyét voi gitp co thé hap thu nhiing loai vitamin khac nhu acid folic,
acid pantothenic va B12.

Néu dung Kefir mot cach thuong xuyén s& co nhiéu loi ich rat 1on.
Mot sb thong tin cho réng nho né ma nguoi ta da tri dugc cac bénh r6i loan
duong ti€u hoa, bénh dau that da day, viém rudt man tinh va nhiing bénh vé
gan, mat, than, bang quang. Kefir 13 mot moén in bd dudng. N6 chira nhiéu
chat can thiét nhu: duong sira, khoang chat, vitamin, béo. Vi chua va men ciia
Kefir giup dé dang tiéu hoa nhitng thirc dn khac. Hon nita, Kefir chira mot
luong khoéng 16 nhii khuan di khang vé6i nhitng vi tring gy bénh da 1
rang ciu tao.
2.6. Phuong phap ché bién va bao quan gidng Kefir

Hién nay c6 rat nhiéu thong tin khac nhau cho viéc chim soc va bao
quan giéng kefir. Cach don gian nhat 1a 1am kho chung bang khong khi roi
g6i trong gidy va giit noi kho mat, nhitng hat ndy van c6 thé hoat dong t6t sau
mot hay nhiéu nam. Sau d6 ngam ching vao nudc, loc sach va thad vao mot
tach sita dé yén trong vai ngdy, ching s& hoat dong tré lai.

Hau hét cac phuong phap déu dé nghi nén rira gidng trudc khi sir
dung, nhung mot s6 khéc lai khéng cho phép, ho cho rang hé vi sinh vét co

lgi xung quanh con giéng s€ b1 x40 tron hodc bi tiéu di€t hoan toan trong
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nuéc c6 chlorine hay flourine va dimng rira giéng ngoai trir myc dich lam kho
hay mudn ngimg 1én men trong thoi gian ngan. Gidng Kefir déo dai hon moi
ngudi nghi, c6 thé dit ching trong sita tuoi va trir trong ta lanh & 4°C khi ban
khong mudn no 1én men. Tt nhat nén thay sita mdi tuan dé gitt giéng va nudi
chung ludn hoat dong.

Ngoai ra, c6 mot cach trir gidng khac 1a dit nd trong ti dong mot
thoi gian dai ma khong c6 van dé gi dén viéc tai kich hoat giéng.

Kefir s& c6 chat lugng tot trong khoang 14 ngay néu trit & 4°C. Theo
phuong phap ché bién hién nay ngudi ta c6 thé thém cong doan U chin bang
cach sau khi cho 1én men ¢ nhiét d6 phong, lam lanh xuéng ¢ 14+16°C
khoang 12 dén 14 gio. Liic nay toc do trao d6i chat ctia vi khuan va ndm men
bi cham lai. Khi san phém da dat dén do chua yéu cau, dua vao bao quan lanh

dudi 6°C va sir dung 1+2 tuan.

Hinh 5 Hat Kefir va bao quan hat Kefir
2.7. Qui trinh ché bién

2.7.1. Quy trinh san xuat men giéng Kefir

Stra tuot tiét trung

v
v

Hat Kefir (5%) Ciy men

v

Lén men (pH =4,5)
4_
Hat Kefir L(_)c, tho
Men giong Kefir

_>
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2.7.2. Giai thich qui trinh san xu4t men gidng

- Mbi truong chudn bi gibng: Sita twoi, sita gay hodc sira hoan
nguyén. Ham luong chat kho trong moi trudng khoang 11+12%. Sita duoc
thanh tring & 90+95°C trong thoi gian 3045 phut (thoi gian thanh tring kéo
dai nham v6 hoat enzim va @c ché dén mure tdi thiéu su c6 mit cia vi sinh vt
la trong mdi trudng dé gitp cho gidng phat trién t6t va khong bi tap nhiém),
sau d6 dwa vé 22+24°C dé chuan bi cay giéng. O day sir dung sita tuoi tiét
trung ctia Vinamilk .

- Cay gibng : str dung hat Kefir voi lwong ban dau 5% theo khdi lugng,
qua trinh nhan gidng ciing dugc thyc hién & nhiét 6 phong (23+25°C) . Do
hat Kefir c¢6 kich thudc 16n nén ching thudng bi chim xudng dudi day nén
can phai khudy tron méi truong trong thoi gian 10+15 phit sau mdi 2+5 gio .
Qua trinh nhan gidng két thuc khi pH méi truong giam xudng con 4,5.

- Loc: khi dat pH yéu cAu, canh truong duoc loc. Hat kefir dugc xu ly
bang cach rira trong nude vo khudn ¢ nhiét d6 thap (6+10°C) dé loai bo tap
chit bam trén bé mat hat (co thé st dung sira géy vO trung dé rira hat, Hat
Kefir di qua rira sach va bao quan trong nudc vo khuan hoic dung dich mubi
NaCl 0,9%. Khi can nhan giong cho mé tiép theo, st dung tiép hat Kefir trén
dé nhan gidng

- Dich thu dugc sau qua trinh loc tho chira cac vi khuén lactic va
nam men c6 thé st dung dé cdy gidng vao méi trudng sira nguyén liéu dé san
xuat Kefir. Qua trinh san xuit giéng ciing duoc thuc hién & 25+30°C thoi
gian nudi trung binh 13 20 gio (can kiém tra gia tri pH cta canh trudng 1 4,5

dé xac dinh thoi diém két thiic qué trinh nubi).
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2.7.3.Qui trinh ché bién Kefir
Stra tuo1

v
Phéi ché
\ 4

Men gidng Kefir —pp» Cay giéng

v

Lén men
v
Phéi ché (diéu vi)
v
V6 bao bi
v
Bao quan (4+6°C)
2.7.4. Giai thich qui trinh san xuét Kefir

- Nguyén liéu: Sita c6 chat luong cao, khong chira khang sinh va dat
cac murc chi tiéu vé vi sinh. Ham lugng chit béo c6 thé thay dbi tuy thi hiéu
nguoi tiéu dung, san pham Kefir thuong c6 ham lugng chat béo tir 2,5+3,5%.
Trong céac thi nghiém nay, st dung nguyén li€u l1a sira tuoi ti€t trung cua
Vinamilk.

- Phéi ché: sita nguyén li¢u dugc bo sung thém duodng lactose va dich
dau nhim tao diéu kién tbi wu cho vi khuén lactic phat trién va tao huong vi
da dang cho san pham

- Ciy giéng: Gidng Kefir dugc chuan bi theo qui trinh san xuat men
gidng (muc 2.7.1)

- Lén men: trong qua trinh 1én men Kefir, vi khuan lactic s& chuyén
duong lactose thanh acid lactic, mot s6 loai nAm men st dung dudng lactose
s& chuyén hod lactose thanh ethanol va khi CO,. Trong dich 1én men chta
hang trim san phidm phy tir hai qué trinh 1én men lactic va ethanol néi trén.

Ching déng vai tro quan trong trong viéc hinh thanh nén huong vi cua san
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pham, dang chu y nhét 1a cac acid hitu co nhu acid propiomic, acid formic,
acid succinic, cac hop chit bay hoi thuéc nhom aldehyde (aldehyde acetic,
diacetyl) va ruou cao phan tir, nhiét do 1én men 25+30°C

- Piéu vi: San phém sau 1én men s€ c6 dd nhdt tuong ddi cao nén can
bd sung thém nudc va dudng saccharose dé san pham dat ciu tric va huong
vi mong mudn

- V6 bao bi: Thyc hién trong diéu kién vo trung dé han ché cac vi
sinh vat tir méi trudng xung quanh nhiém vao san pham

- B4o quéan: san phdm hoan thanh duoc bao quan & 4+6°C. Trong qua
trinh bao quan hé vi sinh vat Kefir van tiép tuc trao doi chat voi méi truong
va 1am bién d6i dan cac chi tiéu hoa 1y (d6 chua, ham lugng ethanol) va chi

ti€u cam quan (mui vi...) cia san pham.
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Chuong 3 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU

3.1.Phuong tién
3.1.1. DPia diém nghién ciru

Qua trinh tién hanh thi nghiém, thu thap va xir Iy s6 liéu tai phong thi
nghiém Bo mon Cong Nghé Thuc Pham, Khoa Néng Nghiép-Tai Nguyén
Thién Nhién, Truong Pai Hoc An Giang.
3.1.2. Thoi gian nghién ciru

Thoi gian thyc hién thi nghiém tir thang 3/2005 dén thang 5/2005.

3.1.3. Nguyén li¢u

- Stra tuoi tiétt trung cia Vinamilk

- Gibng Kefir

- Dau Tay

- Duong Lactose

- Puong RE
3.1.4. Dung cu va thiét bj

- Th cdy, ti i

- Can phan tich, can di¢n tir

- Thiét bi chung cat

- Ta lanh

- Tu siy

- Mot s6 dung cu thong thudng & phong thi nghiém
3.1.5. Héa chat

- Hoa chat chuan do acid: NaOH 0,IN

- Hoa chat xac dinh luong con: HNO; dam dic, KI 10%, KoCr, O,
Na,S,0; 0,1N

- Mbi trudng nudi vi sinh vét: Fluid lactose Medium (vi khuan)

Potato dextrose agar (nAm men)
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3.2. N§i dung bé tri thi nghi¢m
3.2.1 Thi nghi¢m 1: Khio sat anh hwéng ciia thanh phan nguyén li¢u dén
qua trinh 1én men va chét lwong san phim
3.2.1.1. Muc dich: Tim cong thirc phdi ché nguyén liéu thich hop dé qua
trinh 1én men dat hiéu qua cao va san pham c6 chat lugng tét.
3.2.1.2. So do bo tri thi nghiém
Stra tuoi tiét trung
Phéthé
| | |
L1 1.2 L3

F1 F2 F3 F1 F2 F3 Fl F2 F3

v

Men gidng Kefir — > Cay gibng (4%)

v

Lén men (28-35 °C, 95°T)

v

Phdi ché

v

ROt chai, dong nip

v

Bao quan (4+6°C)

Thi nghiém tién hanh hoan toan ngau nhién trén hai nhan t6 L va F véi

hai lan 1ap lai . L 1a ti 1€ duong Lactose bd sung; F 1a ti 1€ dich dau bd sung

L1: 0% Fi: 0%
L>: 5% F»: 10%
L3Z 10% F3Z 20%

31



3.2.1.3. Chudn bi thi nghiém

Nguyén li€u thi nghiém la stta tuoi ti¢t trung khong duong cua
Vinamilk véi1 cac thanh phén on dinh: lactose: 4,6g, béo 3,5g, dam 3,3g/100
ml sira

Dau tay rtra sach, ép léy nude, chinh vé d6 kho va pH ¢d dinh (do
Brix =5%, pH=4.0) thanh tring 80°C (5 pht)

Can ham luong dudng Lactose bo sung theo ti 1 trén. Men giong
Kefir dugc chuan bi theo quy trinh:

Stra tuoi ti€t trung

v

> .
Trir trong nudc vo trung Cay giong (5%)
Lén men (pH =4,5)
T Loc
v
< .
Hat kefir Men giong Kefir ( dung cho thi nghiém)

Men gidng duoc xac dinh tong lugng vi khudn, nAm men bang cach
dém s6 khuan lac moc trén méi trudng dinh dudng thich hop
3.2.1.4. Tién hanh thi nghiém

Sita twoi chia 1am 9 mau ( mdi miu 100ml), tién hanh phdi ché
duong lactose va dich dau véi ti 1é trén. Cay men gidng ti 1& 4% (v/v) va lén
men & nhiét d6 phong, do acid dimg 1a 95°T. Sau d6 tién hanh phdi ché véi
dich siro (ndng do 25%) véi ti 16 30% . St dung loai dudong RE.
3.2.1.5. Cac chi tiéu xac dinh

D¢ acid theo thoi gian

bo con

Mat s6 vi khuan va ndm men

Panh gid cam quan theo theo thang diém mo ta (bang 8).
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Bang 8: Bang diém danh gia cdm quan sian pham Kefir

Diém Mo ta

Mui

5 San pham c6 mui thom déc trung cua sira chua, mui thom
diu cua dau Tay hoa hgp véi mui cua rugu etylic, dé chiu.
4 San pham c6 mui thom nhe cua stra chua, mui thom diu cua

dau Tay va thoang mui rugu etylic, nhung it dac trung hon.
3 Mui thom cua sira chua va dau Tay khong thé hién ro, mui

rugu qua nhe hoac qua nong, kém hai hoa.
2 San phdm c6 mui kém, khong con mui thom tu nhién cua

stta chua, khong ¢c6 mui dau hodc mui dau da bi bién doi,

mui acid acetic qua manh.

1 San pham c6 mui la, khong thé nhan biét dugc mui cua sira
va dau
0 San pham c6 mui cua qua thoi, mui cua stra hu hong, kho
ngui
Vi
5 San pham hai hoa gifra vi ngot va vi chua diu cua acid

lactic, vi nong nhe ctia con va CO, kha hap dan.
4 San pham c6 vi chua ngot hai hoa nhung d6 con hoi cao

hodc hoi thap, twong dbi hap dan.
3 Vi chua ngot cuia sdn pham kém hai hoa, hoi chua hoac hoi

ngot, con qua nhiéu hoic qua it, khong hap dan lam.

2 San phérn qué chua hoac khong chua, vi ngot kém, khong hoa
hop, khong phat hién cdn hodc con qua manh, hoi dang.
1 San pham co6 vi la, nhat nh&o.
0 Vi rat kho chap nhan, dang chat, bi€u hién ctia hu héng.
Hinh thai

San pham dong nhat, khong phan 16p, dd nhot vira phai
4 San pham tuong d6i dong nhat, it lon con

San pham c6 dau hi€u tach nudce, hodc dd nhot hoi cao.
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) San pham bi phan 16p (16p nude bén trén, dich sira bén dudi

dong nt}ét) hodc d§ nhét qua cao.
1 San pham bi phan 2 16p 10 rét, dich sira bén dudi khong

dong nl}ét, (c6 lon con 16n)
0 San pham bi phan lam nhiéu l6p

3.2.2. Thi nghiém 2: Khio siat anh huéng ciia ti 1¢ men giong dén qua
trinh 1én men va chit lwgng sin phim
3.2.2.1 Muc dich: Xac dinh ti 16 men gidng thich hop dé qua trinh 1én men
dat hiéu qua cao va san pham dat chat luong tot
3.2.2.2. S0 do bo tri thi nghiém

Stra tuoi

v

Phdi ché (L:5%, F:10%)

v

Men gidng Kefir —®  Ciy men

\ \ \ \
K, K, Ks K4

¢

Lén men (95°T)

ROt chai dong nip

¢

Béo quan (4+6°C)

Thi nghiém khao sat anh hudng ctia nhan t6 K v6i hai lan lap lai. K
1a ti 1& men giéng Kefir (%)

Ki:2%

K»: 4%

Ks: 6%

K4: 8%
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3.2.2.3. Chuan bj thi nghiém:

Qua trinh chuan bi men giéng, nuéc ép dau, dudng lactose giong thi
nghi¢m 1
2.2.2.4. Tién hanh thi nghiém

Thi nghiém tién hanh voi thanh phan nguyén liéu bo sung gom
lactose 5%, nudc ép dau: 10%. Lén men dén acid dimg 95°T & nhiét do
phong. Cay men giéng theo ty 1& khao sat.
2.2.2.5. Chi tiéu xac dinh

bJ acid theo thoi gian

bo con

Vi khuan, nAm men

banh gia cam quan theo bang 8.
2.2.3. Thi nghiém 3: Khio sat anh hwéng ciia d acid dirng dén thoi gian
1én men va chit lwgng sin phim
3.2.3.1. Muc dich: Tim d¢ acid dimg thich hop cho thoi gian 1én men tot va

san pham dat chat lugng cao.

3.2.3.2. S0 do bo tri thi nghiém

Stra tuoi

v

Phéi ché (L:5%, F:10%)

\
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. > . .
Men gidong Kefir Cay giong (6%)

v

Lén men

| | | |
A A, As Ay

v

Phéi ché

v

ROt chai dong nap

v

Bdao quan (4+6°C)

Thi nghiém b tri hai 1an 13p lai voi nhan t6 A 1a d6 acid dimg cua
san phim

Ay 85°T

Ay 95°T

A5 105°T

Ay 115°T
3.2.3.3. Chudn bi thi nghiém

cac bude chuén bi nhu thi nghiém 1
3.2.3.4. Tién hanh thi nghiém

Sira tuoi chia lam 4 mau va phéi ché vai ti 18 lactose 5%, dich dau
10%. Sau d6 cdy men giéng Kefir véi ti 1& 6% (v/v) va tién hanh 1én men &
nhiét d6 phong, theo ddi sy bién d6i do acid theo thoi gian va cho két thic 1én
men & 4 d6 acid dimg nhu trén, thanh pham dugc phdi ché va bao quan lanh
0 4+6°C.
3.2.3.5. Chi tiéu danh gia

Thoi gian 1én men

bo con

Mat s6 nAm men va vi khuan

banh gia cam quan theo bang 8.
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3.2.4. Thi nghiém 4: Khao sat ti 18 phoi ché thich hop cho thanh pham
3.2.4.1. Muyc dich: Tim cong thirc phdi ché thich hop dé nang cao tinh
thuong mai va chat luong san pham.
3.2.4.2. So do bé tri thi nghiém

Stra tuoi

\

Lactose 5% > Phdi ché < Dich dau 10%

v

Men gidng Kefir > Cay gibéng (6%)
Lén men (105°T)

v

Phéi ché
W, W, W;
S] Sz S3 S] Sz S3 S1 Sz S3
v
V6 bao bi

v

Bao quan (4+6°C)
Thi nghiém b tri 2 1an 1ap lai trén 2 nhan t6 W va S. V&i W 1a ti 18 siro phdi

ché; Sla néng do dich Siro

Wi:20% Si:20%
W2: 30% Sz 25%
Ws: 40% S3: 30 %

3.2.4.3. Chudn bi thi nghiém

Cac bude chuan bi nhu thi nghiém trén, chuan bi dich siro véi céc
néng do xac dinh béng cach cho duong RE vao nudc véi cac ti 1€ 20%, 25%,
30%, dun nhe dé hoa tan hét duong va thanh trung dich siro.

3.2.4.4. Tién hanh thi nghiém
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Sita tuoi chia 1am 9 mau phdi ché 5% duong lactose, 10% dich qua,
ciy giéng vai ti 18 6% va cho 1én men dén d6 acid dimg 105°T. Két thuc 1én
men, san pham duoc phdi ché véi dich siro theo ti 16 khao sat
2.2.4.5. Chi tiéu xac dinh

San pham duoc danh gia chat lugng bang phuong phap cam quan
theo thang diém mo ta (bang 8)

3.2.5. Thi nghiém 5: Khao sat kha ning bao quan thanh pham

3.2.5.1. Muc dich: Theo ddi va chon thoi gian bao quan thich hop cho thanh
pham.

3.2.5.2. Tién hanh thi nghiém:

San pham dugc bao quan trong chai nhwa dong nap kin ¢ nhiét do
4-6°C, theo doi su thay ddi céac chi tiéu do acid, d6 con va chat luong san
pham theo thoi gian dé xac dinh thoi gian bao quan thich hop.

3.3. Phwong phap phan tich va xir Iy s6 liéu
3.3.1. Phuong phép phéan tich
- 6 acid: Phuong phap xac dinh d6 chua ciia san pham (phu chuong 1)
- Do con: Phuong phap xac dinh d6 cdn ( phu chuong 1)
- Vi sinh vat: Phuong phap xac dinh ham luong vi sinh vat(phu chuong
1)
3.3.2. xir Ii s6 liéu
S6 lidu dugc xtr 1i thdng ké bing chuong trinh Statgraphic 3.0 va

Minitab




Hinh 6 Nguyén liéu dung cho ché bién sira Kefir
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Chwong 4 KET QUA VA THAO LUAN

4.1. Anh huéng ciia thanh phin nguyén li¢u dén qua trinh 1én men va
chit lwgng sian pham.

Dé khao sat anh hudng cta thanh phan nguyén liéu dén kha niang lén
men va chat lugng san pham, thi nghiém tién hanh khio sat ham lugng
duong lactose va dich dau bd sung theo cac ti 1&: Lactose 0%, 5%, 10%, Dich
dau: 0%,10%, 20%. Véi ti 1é men gidng cd dinh & 4% (theo thé tich). Két qua
xé4c dinh vi sinh vat trong men giéng gém: vi khuan: 3,18*10" (cfu)/ml, ndm
men: 9,60%10'" (cfu)/ml. Ham lugng lactose c6 san trong nguyén liu 1a
4,6g/100ml, dich dau c¢6 pH = 4,0, do Brix = 5; acid dung la 95°T. Két qua
thong ké do con, vi khuin, ndm men va thoi gian 1én men duoc cho trong
bang 9

Bing 9: Anh huwéng ciia ham lwong dwong lactose va nwée ép dau dén

thoi gian 1én men, d§ con va mat so vi sinh vat

Thanh Ham lwgng  Thoi gian Do con Vi khuin N4am men
phin (%) (gio) (gD (A.10" cfu/ml) (A.10" cfu/ml)
0 17,00 0,39 2,2° 74"
Lactose
16,50 0,45° 2,57 8,5"
(L)
10 14,50 0,46" 3,7° 9,3
Dich 0 17,00 0,21 2,37 7,8°
dau 10 16,00 0,32" 2,9 8,3"
() 20 15,50 0,77 3,1° 9,1¢
Lactose F=120 F=48893 F=211,00
0,237 PA06r332+0.1 BemOL 86 0.192P+210500
Dich dau - F="04;% = (0 F=96,75

(Céc chiF Hia 954
=
(]
&
= . 2
f
12 16
f 8 = _
10 Dich qua (%)

Lactose (%) 40



Hinh 7: Do thi biéu dién su twong quan giira dd acid theo ham lrong
duwong lactose va dich dau

Theo bang 9 va hinh 7 cho thdy, ham luong duong lactose va ty 18

dich dau anh huéng dén do acid ctia méi trudng 18n men, ham luong cua cac
thanh phan nay cang ting thi cang c6 nhiéu co chat cho vi sinh vét str dung.

Khi b6 sung lactose, tirc 1a bd sung co chat chinh cho nhém vi khuan
lactic hoat dong nén trong cung thoi gian 1én men ham lugng lactose cao,
lwong acid san sinh vao méi trudng cang nhiéu do vi khuan lactic hoat dong
manh mé&. Ngoai ra, khi dich qua dugc bo sung s& 1am giam pH méi truong
(pH= 5,5+6), tao pH ban dau toi wu cho su phét trién ctia nhom vi khuan
lactic, gitip vi khuan thich nghi va phat trién tot hon. Khi vi khuan bat dau
phat trién t6t s& cung cap du acid cho méi trudng dén 110-120°T hoic cao
hon .

Khi ham luong lactose bo sung thap (<5%), ty 1& dich qua cang
nhiéu, luong acid sinh ra thdp hon so v&i miu it hodc khong bd sung dich qua
trong cung thoi gian 1én men, do nim men duoc bd sung nhiéu co chét nén
phat trién manh mé& va co su canh tranh véi vi khuan, vi khuan khong thich
nghi t6t nén luong acid sinh ra khong cao, nhung khi ham luong lactose bd

sung trén 5%, vi khuan chiém uu thé va lugng acid sinh nhiéu hon.
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=

Latose (%) 10 Dichqa

Hinh 8 D thi biéu dién sw twong quan giira d9 con theo ham lwong
dwong lactose va dich dau

Qua hinh 8 nhan thay, ty 1¢ dich dau bo sung c6 anh huéng 16n dén
dd con cia san phdm, tuy nhién ham luong lactose lai khong anh hudng
nhiéu, khi bo sung duong lactose, lwong con sinh ra c6 thay doi nhung khong
cO y nghia vé mat théng ké. Trong khi d6, dich dau lai c6 tac dong rd nét, do
trong men gidng kefir c6 chua twong d6i mot lwong 16n té bao nim men
(chiém 5-10% tong s6 vi sinh vat trong hat kefir), trong d6 chi c6 mot s it sir
dung dugc duong lactose, con co chit chinh cho hau hét té bao ndm men 1a
fructose, glucose. Do vay, fructose trong dich qua l1a nguyén nhan chinh lam
cho lugng con trong san pham ting vot, dong thoi sinh CO, va mdt s6 chat
sinh huong tao mui cho san pham .

Theo bang 9 va hinh 9, mat s6 ndm men bi anh hudng nhiéu boi ca
hai nhan t6 dudng lactose va dich dau, qua cic nghién ctru vé hé vi sinh vat,
trong men kefir c6 chira nhiéu loai nam men, trong d6 c6 mat s6 loai sir dung
duoc dudng lactose, do d6 duong lactose cling 1a nguyén nhan anh huéng dén

sinh khoi cia nam men.
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-0.04%x22+0,015*y"2+2.33*x+0.35%y+68.33

10g
%

g 88

§ 78 : 16 2
6 : s
e Dich ua (%)

Lactose (%)

Hinh 9 D0 thij biéu dién sy twong quan giira mit s6 nAm men theo

dwong lactose va dich dau

Nhu vay, khi ham lugng duong lactose va dich dau cang cao, cang
c6 nhiéu co chat cho nam men str dung, hoat dong va phat trién, 1am cho mat
sO nam men tang cao va sinh ra mot lwong con twong doi va CO, tao cho san

pham c6 vi ndng va mui thom manh me.

187,278 + 1,89333%x"2 - 0, 181667*y"2 - 6, 1*x + 6,46667%y + 0,19%x*y

BE
= M0 F 3
E
2 00f
= 00f ]
Il ok,
= § Dich qua (%)

Lactose (%)

Hinh 10 Sy twong quan giita mét s6 vi khuin theo ham lwong lactose va

dich dau
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Hinh 10 cho thay sy anh huong manh mé cia dich dau va duong
lactose dén mat sé vi khuan. Trong men Kefir, nhom vi khuan lactic chiém
vu thé, chung str dung co chit chinh 13 dudng lactose, glucose va galactose
nén khi luong lactose cang cao thi mat s6 vi khuan cang cao va toc do phat
trién ciing nhanh hon.

Véi dich dau ciing vy, khi fructose bi phan cit thanh céc glucose s&
cung cﬁp thém co chat cho vi khuan hoat dong va phat trién, do vay mat sb
cua ching cling tang nhanh khi ham luong dich dau tang.

Bang 10a: Két qua danh gia cAm quan mui vi san pham

(tirng nhén t6)

Thanh phin  Ham lwong (%) Mui Vi

0 3,40 3,36

Lactose 5 4,03° 4,03°

10 3,70° 3,70°

0 3,33 3,83

Dich qua 10 4,03 3,70°

20 3,76 3,57

Lactose F =6,81 F=1042

P =0,00 P =0,00
Dich dau F =8,47 F=1,67
P =0,00 P=0,19

Theo két qua bang 10a, ham luong lactose bd sung c6 anh hudéng dén
vi ctia san pham, mui vi gitta mau c6 bd sung lactose va khong bd sung
lactose co sy khac biét ¥ nghia, nhung giita mau bo sung 5% va 10% latose
thi mui vi lai khong khac biét, dua vao s6 diém trung binh va yéu t kinh té,

mau bo sung 5% lactose dugc xem 13 hiéu qua nhat.

Nong do dich dau bd sung lai khéng anh hudéng nhiéu dén vi, vi san
pham khéng c6 su khac biét y nghia nhung sy khac biét vé mui giita mu c6
va khong c6 bd sung dich dau lai rat 6 do dich dau c6 mui thom kha manh va
lai 14 co chat chinh cho ndm men sir dung, phat trién va sinh huong cho san

pham. Tuy nhién, gitra mau bd sung 10% va 20% dich dau thi sy khac biét vé
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mui lai khong ¢ ¥ nghia thong ké nén chon mau bé sung 10% dich dau 1a tdi

uu hon
Bang 10b: Két qua danh gia cim quan mii vi sin pham
(twong tac 2 nhan td)
Lactose Dich dau Mui Vi
0 0 3.20% 3.70%
0 10 3.60% 3.00°
0 20 3.40% 3.40®
5 0 3.60% 4.00°
5 10 4.50° 4.30*
5 20 4.00* 3.80%
10 0 3.20° 3.80%
10 10 4.00* 3.80®
10 20 3.90% 3.50®
F=0,67 F=2,55
P=0,617 P=0,04

Nhu vay, két hop két qua danh gia cam quan tir bang 10a va 10b,

ham lugng duong lactose 5% va dich dau 10% dugc chon dé bd sung vao

nguyén li¢u.

4.2. Anh huwéng cia ti 1¢ men giong dén théi gian 1én men va chat hrong

san pham

bé khao sat anh huong cua ti 1€ men giong dén chat lugng san

pham, thi nghiém duoc bd tri ¢ 4 ti 16 men: 2%, 4%, 6%, 8%. Sira tuoi

nguyén liéu duoc bo sung 5% dudng lactose va 10% dich qua va dugc ciy

men giong vai 4 ti 18 khao sat. Acid dimg 14 95°T. Céc chi tiéu xac dinh duoc

cho trong bang 11

Bing 11: Anh hudéng cua ti 1€ men den do con, nam men, vi khuan va

thoi gian 1én men
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Tilé men Do con Thoi gian NAm men Vi khuan

gidng (%) (g/) (gi0) (A.10" cfu/ml) (A.10" cfu/ml)
2 0,05¢ 20,00 5,2 2,1
4 0,20° 17,50 6,6 2,8
6 0,34° 14,00 7.2 35
8 0,66* 13,00 8,1 472
F =337,54
P=10,00

Theo hinh 11 cho thay, khi luong men gidng cdy vao cang nhiéu,
luong acid va luong con cang ting. Tuy nhién, khi ti 16 men cao (>6%) thi tdc
do tang acid cham hon, do khi mat s6 vi sinh vat cao xay ra hién tuong canh
tranh sinh hoc 1am cho qua trinh phat trién cta vi sinh vat khong duoc thuan
lgi. Vi thé, toc do sinh acid bi cham lai.

Téc d6 sinh con chdm hon khi bd sung ti 16 men trén 8% va khi
luong men cao thi méat s6 vi khun cao, trong do6 c6 su hién dién ciia nhém vi
khuan acetic nén cé sy chuyén héa con thanh acid acetic lam cho san pham
¢6 vi chua gat va mui khong hap dan.

Déi v6i san pham Kefir doi hoi luong coén khong qua cao ciing khong
qua thap, vi chua diu va mui huong manh mé, vi vay ti 1¢ men giéng nén

chon sao cho hoa hgp dugc cac chi tiéu nay.
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Hinh 12 cho thiy, thoi gian 1én men va d¢ ting acid phu thudc nhiéu
vao ti 16 men bo sung. Khi lugng men qua thap (<4%) thi thoi gian dé dat do
acid yéu cau kha dai, khi qua trinh 1én men dai d& xay ra hién tuong tap
nhiém, 1am anh huéng dén chat luong san pham va mat nhiéu thoi gian cho
san xuat. Khi ti 1&é men cao (>8%) sé& rat ngan dugc thoi gian 1én men nhung
cac vi khudn sinh huong lai khong du thoi gian dé sinh mui hdp din cho san
pham, 1am cho huong vi cuia Kefir kém dic trung hon.

Bang 12: Két qua cim quan mui vi san pham

Ti 1€ men (%) Vi Mui
2 3,40° 2,75°
4 3,60 2,95°
6 3,45° 3,70*
8 3,35¢ 3,05
F=4287 F=0,48
P=0,00 P=0,69

Tir két qua thao luan & bang 12, ti 16 men 6% 1a thich hop nhat cho

qua trinh Ién men, dam bao duogc chét lugng san phém va tiét kiém duoc thoi

gian.
100 600
= 07 =
E 80+ -+ 500 E
= 5
5 07 1400 &
=y gg T 200 ~ | —m— Nam men*10M0 (CFU/ml)
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s 301 + 200 %
€ 20+ S
+ 100 £
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Hinh 13: Sy twong quan giira méit s6 nAm men va vi khuin theo

ti 1€ men giong
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Hinh 13 thé hién mat s6 ndm men va vi khuan tang mot cach déu dan
theo murc do ting cua ti 18 giéng, nghia 1a khi dat 95°T, luong co chit trong
moi truong van con cung cap cho nAm men va vi khuan hoat dong nén chua
théy c6 su suy gidm mat sb, do vay can c¢6 mot ché do bao quan thich hop sau
khi két thiic qua trinh 1én men dé wc ché su phat trién cia chung.

Qua cac hinh 11, 12, 13 cho théy, tdc do san sinh cac chit vao moi
truong khong déu dan nhu muc d6 ting ciia mat sb vi sinh vat. Vi 1én men 13
mot qua trinh phtrc tap, chi mot thay d6i nho trong diéu kién maéi truong nhu
pH, nhiét @0, ti 16 men gidng....thi qua trinh san sinh san phdm vao moi
truong dién ra theo nhiéu chiéu hudng khac nhau, c¢6 khi ching st dung co
chat chi dé tang sinh khéi ma khong sinh san pham vao méi truong, nhat 1a

khi 1én men trong diéu kién hiéu khi.

4.3. Anh hwéng ciia @9 acid dirng dén thoi gian 1én men va chit hrong
san pham.

Dé khao sat anh hudéng cia do acid ding, thi nghiém dugc bd tri cho qua
trinh 1én men két thuc ¢ 4 d6 acid dimg khac nhau: 85°T, 95°T, 105°T, 115°T.
Stta nguyén liéu dugc phdi ché véi 5% duong lactose va 10% dich qua, ti 18

men gidng str dung c¢d dinh & 6% theo thé tich.

20 0.6
+05

5 15
S Loa_
2 101 | 0.3:3 —&— Thoi gian (gio)
s S —@—Docon (gl
= 7020
8 51 a
[=2]
5 + 0.1
) | | | | 0

85 9% 105 115 125
Do acid dung (do T)

Hinh 14: Sy twong quan giira thoi gian 1én men va d con theo dd
acid dung
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Hinh 14 cho thay, d6 acid ting mot cach twong d6i déu din theo thoi
gian, cach khoang 2 gio thi d6 acid ting thém 10°T. Tuy nhién, khi dat dén do
acid cao (>110°T), toc d6 ting acid cham dan va thoi gian kéo dai hon. Do d6
acid tang cao lam cho pH méi truong xuéng, {rc ché tro lai su hoat dong cua
vi khuan 1am cho qué trinh sinh acid cham dan, néu qué trinh 1én men van
tiép tuc thi dén mot lac nao do acid ctia moi truong s uc ché toan bo su phat
trién cuia vi sinh vat.

Hinh 14 cling thé hién muc do tang cua ham luong con theo d6 acid
dimg, & d6 acid dimg tir 95-115° T, téc do sinh cdn nhanh hon do & gi6i han
acid nay s€ tao pH moi truong thudn loi cho sy phat trién cua ndm men nén
chung sinh cbn rat nhanh. Nhung khi dat dén d6 acid >115°T thi qu4 trinh
sinh c6n bi giam han lai. Pidu nay c6 thé do mat s vi khuén ting cao nén cd
hién tugng canh tranh sinh hoc gay anh hudng dén su phat trién ctia nAm
men. Ngoai ra, ¢ thé do lugng co chét trong méi trudng gidm nén qua trinh
1én men sinh cdn cham lai. Bén canh do, ¢ su chuyén hoéa cia con thanh acid
acetic do su hién dién ctia nhom vi khuén acetic, vi vay qua trinh 1én men van
tiép tuc xay ra dén do acid cao, sinh nhiéu acid acetic gy vi chua git cho san
pham. Péng thoi, khi mat s6 ndm men cao lam cho san pham c6 vi hoi déng
cua xac men.

Hon nita, khi do acid cao, cac mixen cang c6 khuynh hudng két hop
cac khoi dong lai véi nhau, dich nudc - whey - dudng d& bi tach ra, lyc bén
gel ctia san pham giam, rat d& 1am cho san pham bi phan 16p. Tuy Kefir 13 san
pham c6 d6 nhét kha cao nhung dé dat tinh thuong mai va tao mui vi thich
hop thi can c6 thém cong doan phdi ché voi dich siro sau khi qua trinh 1én
men két thiic. Do vay, viéc chon lua d6 acid dimg thich hop dé vira dam bao
cho hinh thai san pham dugc 6n dinh trong qua rinh bao quan, vira tao cho
san pham c6 vi chua ngot hai hoa 1a diéu rat quan trong.

Qua két qua khao sat va danh gia cam quan cho cac chi tiéu, d6 acid
dimg 105°T dugc chon dé két thuc qua trinh 1én men vi mui va hinh théi giita
cac mau khong cé su khac biét nhung vi ciia mau c6 do acid 105°T lai c6

khac biét 1d va dugc danh gia tot hon.
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Bang 13: Két qui cAm quan mui vi va hinh thai sain phim

Do acid dirng (°T) Mui Vi Hinh thai
85 3.10° 3,00° 3.80°
95 3.30° 3,00° 3.30°
105 3.80° 4,00" 3.80°
115 3.10° 3,30® 3.30°

F=225 F=3,99 F=2,63

P=0,10 P=0,01 P=0,65
4.4. Anh hwéng cia ti 18 phdi ché sau 1én men dén hinh thai va chit
lwong san pham

Pé tién hanh khao sat ti 16 phdi ché, sau khi két thiic qua trinh 1én

men & d6 acid ding 105°T, thi nghiém tién hanh phdi ché véi dich siro theo
céac nong do va ti 1é khac nhau. Nong do siro dugc khao sat & 3 mirc 20%,
25%., 30% va ti 18 phdi ché vao dich sira sau 1én men 1a 20%, 30%, 40%. Két
qua chon lya dya vao danh gia cam quan .

Bang 14a: Két qua cim quan miii, vi va hinh thai sin phim

(Tirng nhan td)
Nhan t6 Ham lwong Mui Vi Hinh thai
‘ . 20 3,77° 3,07° 3,67
Nong dg siro
© 25 3,93 3,70 3,58
30 4,13 3,97¢ 4,03
. 20 3,87° 3,20° 3,57°
Ti 1é phdi ché
w) 30 3,97 3,93 4,03
40 4,00° 3,40 3,67
S F=2,35 F=12,60 F=3,04
P=0,10 P=0,00 P=0,05
W F=2,35 F=7,03 F=3,04
P=0,10 P=0,00 P=0,05

Qua bang 14, mui giita cac mau khong cé sy khac biét nhung ndng

dd dich siro c6 danh huong dén vi ciia san pham, vi gitta nong d¢ siro 25% va

51



30% khong c6 khac biét, do vay nén chon nong do siro 25% dé co kinh té
hon. O n6ng dd nay san phém van dat duoc sy hai hoa vé vi chua ngot. V&i
nong do siro nhu trén thi ti 1& phdi vao san pham 1a 30% s& thich hop nhat, vi
khi phdi véi ti 18 20% do nhét san pham con kha cao, khong phut hop 1am cho
san pham dang udng va it duoc wa chudng hon. Khi phdi véi ti 18 40% c6 thé
mang lai hiéu qua kinh té nhung san pham lai lodng, d& bi phan 16p, gy kho
khin cho qua trinh bao quan. Pong thoi, & ti 18 phdi ché 30% vi ciia san pham
cling c6 khéc bi¢t y nghia
Bang 14b: Két qua cam quan mui, vi va hinh thai san pham
(Twong tac 2 nhan to)

Nong do siro  Ti 18 phdi ché Mui Vi Hinh thai
20 20 3,5% 2,5 3,7°
20 30 3,7 2,9° 3,4
20 40 4,1° 3.8° 3,9°
25 20 3,8 3,3% 3,1°
25 30 4,4° 4,4° 44"
25 40 4,2 4.2° 3,05
30 20 3,8 3,6% 3,9°
30 30 4,3 3,8 4,3
30 40 4,7° 3,7° 3,9°

F=32 F=45 F=3,68
P=0,01 P=0,00 P=0,00

4.5. Anh huéng ciia thoi gian bao quan dén chit lwong san pham
Thanh phdm sau khi phéi ché s& c6 do acid 1a 75°T, do con la
14,75g/1 duogc dua vao bao quan & 4+6°C va tién hanh do cac chi tiéu chat

luong theo thoi gian

Bang 15: Chi tiéu héa li, vi sinh ciia sin phiam theo thdi gian bio quén
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Thoi gian (ngay) Do acid (do T) D) con Salmonell E.coli
(gM*10%?  a(cfu/ml)  (cfu/ml)

0 75¢ 14,75° 0 0

5 75% 14,75° 0 0

10 76 14,85° 0 0

15 7T 15,10% 0 0

20 80° 15,40° 0 0
F=17,80 F=22,36
P=0,00 P= 0,00

Qua bang 15 cho thdy, khi bao quan san pham & 4+6°C, thoi gian dé

cac chi tiéu chit luong van con duy tri duoc 1a trude 15 ngdy, tuy ¢ nhiét do

lanh nhung vi sinh vat van hoat dong nhung véi tdc do cham hon nén céc chi

tiéu hoa li cta san pham van tiép tuc thay d6i. Mic du sau 20 ngdy san pham

van chua c6 dau hiéu hu hong nhung dg acid, d§ con da cé su thay doi y

nghia. Vay dé dam bao duoc chat lwong nén giit san pham & 4+6°C va sir

dung truée 15 ngdy. Qua kiém tra vi sinh, sau 20 ngay trong san pham

khong t6n tai vi sinh vat giy bénh

Kefir

shurt forl B




Hinh 15: San pham Kefir
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Chwong 5 KET LUAN VA PE NGHI

5.1. Két luan

Qua qua trinh tién hanh thi nghiém, thu thap sb liéu va tong hop cac
két qua thu nhan dugc, co thé rat ra cac két luan nhu sau:

-Pé qua trinh Ién men tdt va san phém dat chat lugng cao thi ti 1¢ bo
sung t6i uu nhat cho nguyén liéu la: dudng lactose 5% va dich qua 10%.

- Ti 16 men gidng tot nhat cho qua trinh 1én men 13 6%.

- P6 acid dimg thich hop nhat cho san phadm dat mui vi va hinh thai
tot 1a 105°T.

-Ti 18 phdi ché cho thanh phdm sau 1én men dugc danh gia cao &
néng d0 siro 25% voi ti l€ phéi vao dich 1én men 1a 30%.

- Thoi gian bao quan thich hop nhat dé san pham van gitr duoc chat
luong 6n dinh 13 15 ngay & 4+6°C.

Qui trinh két luén:

Stra tuoi

v

Phéi ché (lactose 5%, Dich dau 10%)

v

Men gidng Kefir —— Cay giong (6%)

v

Lén men (105°T)

v

Phdi ché (siro ndng d6 25%, ti 1& 30%)

v

Vo bao bi

v

Béao quan (4+6°C)
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5.2. Pé nghi

Kefir 1a san pham tuy da c6 tir rat 1au doi nhung trén thi truong Viét
Nam thi van con rat méi la. Hon nita do qua trinh phat trién va hé vi sinh vat
trong Kefir con rat phtc tap nén phuong phap ché bién Kefir trén qui mé
cong nghiép con nhiéu khé khan, tinh thuong mai khong cao va chat luong
san pham kho dugc thi trudng chip nhan. Pidu nay 1 mot han ché 16n trong
cong nghiép ché bién sita vi Kefir ngoai viéc st dung nhu mot loai sira chua
thong thuong, n6 con dugc quan tdm nhu mdt loai dugc phém chtra bénh va
rat c6 1oi cho sirc khoe, Kefir chira ddy du va quan binh cac t6 chat can thiét
cho co thé, né thich hop cho moi ltra tudi, dic biét 13 tré em, ngudi bénh va
ngudi gia. Co rat nhiéu thong tin vé duoc tinh cua Kefir ma dén nay nguoi ta
van con xem 1a diéu bi mat

Do thoi gian nghién ciru ngéan, thiét bi va phuong tién thi nghiém con
nhiéu han ché nén no6i dung thi nghiém khong thé khao sat hét cac yéu tb co
lién quan dén chit luong va tinh thwong mai cho san phim Kefir. Vi vay dé
g6p phan nang cao gia tri va da dang hoa cho san pham, tao diéu kién cho
Kefir ngay cang quen thudc va gan giii v6i nguoi tiéu ding Viét Nam, san
pham can dugc nghién ctru tiép nhimng van dé sau:

- Khao sat thoi gian va nhiét do U chin san phém sau 1én men dé kefir
c6 huong vi manh mé va hép dan hon.

- Khao sat phdi ché dich qua véi cac loai qua khéc, hodc bod sung
cafe, cacao...... dé da dang hoa san phém.

- Nghién ctru su phat trién cua hat Kefir trén cac moi truong méi nhu
nuéc dira, sita ddu nanh, sira dira, dich qua nguyén chét..........

- Nghién ctru bién phéap kéo dai thoi gian bao quan san pham

- Nghién ctru phuong phap san xuat Kefir trén qui mo cong nghiép

hién dai va kha ning phat trién san pham.
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PHU CHUONG |

1.1 Phuong phap xac dinh d9 con ciia san pham :
1.1.1. Dung cu vat li¢u va thube thi :

- Thudc thir Nitrd Cromic :

Kali bicromat 49¢g

Acid nitric dan dac dira du 1000 ml
- Dung dich Kali iodua 10%

Kali iodua 100 g

Nuée cat dira dit 1000 ml

Pha khi dung : dung dich Natri hyposunfit O. I N. ( Na,S,0s )
1.1.2 Tién hanh thi :

Lay 100 ml mau da loai CO, cho vao may cat lay dich cit cho dén
khi gan can. Cho thém nudc cét vao dich cat dé vira dii 100ml.

Cho vao binh ndén ¢o6 nit kin :

- Dich cét Sml
- Nudc cét Sml
- Dung dich nitro cromic 10ml

Day kin nat va dé tiép xac 30 phut, cho thém :
Dung dich kali iodua 10ml
Nudc cat 100ml

Léc déu. Sau 2 phut, chuin d6 iod duoc giai phong ra thé ty do bang
dd natri hyposunfit O, I N. Phan tng két thic mau chuyén tir mau vang sang
xanh luc cta cac mudi créom II1.

Truong hop néu khi cho dung dich nitro cromic vao dd c6 ngay mau
xanh luc 1a chua c6 thura dung dich nitro cromic, can phai cho thém hoac
dung lugng dich thtr it hon nira.

Lam song song v6i 1 mau tring voi 10 ml dung dich nitro cromic va

10 ml nudc cat, theo diing thao tac va thoi gian nhu mau thur.
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1.1.3. Tinh két qua :
1 ml Na,S,05 0.1 N tuwong dwong véi 1.15 mg rugu etylic tinh bang

mg trong 1 lit mau can thi :

(N -n)*1,15%1000/ 5

trong do :
N : s6 ml Na,S,050, 1 N dung dé dinh luong mau tring.
n : s6 ml N,S,0; 0, 1 N dung dé dinh luong mau thir.

Mudn chuyén sang d6 rugu, nghia 1a sé ml ruou etylic nguyén chat
trong 100 ml mau, thi chia ham lugng ruou etylic trong 100ml cho 0,79433 ty
trong cua ruou etylic.

(Nguon : Kiém tra Chat lwong va Thanh tra Vé sinh An toan
Thywe Pham - Bui Thi Nhu Thuén, Phung Nguyén Tién va Bui Minh Duc -
NXB Y Hoc - 1991).

1.2 Xac dinh d6 chua ciia san pham :
Xac dinh d6 chua cua sita bang phwong phéap dinh luong do chua.
1.2.1. Tién hanh thir :
- Cho vao mdt binh noén :
Sita can thur : 10ml.
Dung dich Phenolphtalein 5 giot.

Chuan d6 bang dung dich NaOH 0.IN cho dén mau hong nhat bén
ving.

1.2.2. Tinh két qua :

Po chua cua stra, tinh béng do T (d6 Thorner) nghia la s6 ml NaOH
0.1N dung dé trung hoa cac acid ty do trong 100ml sira.

Do chua (°T ) =n* 100/10

Trong d6 : n 1a s6 ml NaOH 0.1N dung dé chuan d6 10ml sira.
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1.3. Ham luwgng VSV :
1.3.1. Ham luong vi khuan 1én men trong sita chua

- Nguyén tic : dém s6 khuan lac moc trén moi truong thach dinh
dudng tir mot lwong mau xac dinh trén co s& mdi khuan lac hinh thanh tir 1 té
bao duy nht.

- M6i truong nudi cdy : Fluid Lactose Medium.

- Tién hanh : str dung phuong phap dém dia (Total Plate Count) & cac
ndng d6 khac nhau. Ly 1ml mau pha lodng bang pipet v trung cho vao giita
dia petri. Rot vao mdi dia 15ml thach dinh dudng. Lac tron xudi va nguoc
chiéu kim dong h6, mdi chiéu 5 1an. Dat dia trén mat phang nam ngang cho
déng ty nhién. U 4m & 37°C trong thoi gian 24 - 48 gid.

- Poc két qua : dém s6 khuan lac trén cac dia, tinh gia trj trung binh

ctia cac nong do pha lodng va qui ra lugng VSV trong 1 ml mau.

1.3.2. Escherichia Coli
- Mbi trudng nudi cdy:
Moi truong tang sinh: Fluid Lactose Medium
Moi truong phan lap: EMB (Eosine Methylene Blue Agar)
- Nguyén tic va tién hanh:
Ting sinh: cdy 1ml dung dich mau vao dng nghiém chtra 5Sml moi
truong ting sinh. Dung hai 6ng nghiém cho mdi mau
Phén lap: sau 24 gid, dung que cdy dich miu tir 5ng c6 phan tng
duong tinh (c6 sinh hoi, 1am duc moi truong mau vang) Ién moéi truong phan
1ap, u 6 37°C trong 24 gi¢
Nhéan dang: trén moi truong EMB khuan lac ¢6 mau do tia, c6 anh
kim, tron, bd déu, dudng kinh 0,5mm.
1.3.3 Pém nidm méc va nim men tong sd
Moi trudong nudi cay: Potato Agar Dextrin

Tién hanh: giéng 3.1. ¢ & nhiét d6 phong trong 3-5 ngay
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Poc két qua: dém sb khuan lac moc trén cac dia, két qua duogc tinh l1a
s6 khuén lac (CFU) /1ml mAu.
1.3.4. Salmonella

MGéi trudng nudi cay: Mdi trudng ting sinh: Selenite Broth

Moi trudong phan 1ap: SS - Agar

Tién hanh: Cdy 1ml dung dich miu vao dia chtra 15ml méi truong
tang sinh, dung que cay,cay cic khuan lac trong méi trudng tang sinh l1én moi
truong phan 1ap, u 6 37°C trong 24 gio

Nhéan dang khuén lac Samonella: khuan lac trong sudt, khong mau,

c6 hay khong c6 tam den.

pe-4



PHU CHUONG I
KET QUA THONG KE

Analysis of Variance for Do con, using Adjusted SS for Tests_

Source DF
L 2
F 2
Error 13
Total 17

Seq SS Adj SS
0.01993 0.01993
1.07626 1.07626
0.10834 0.10834
1.20453

Analysis of Variance for Vi khuan, using Adjusted SS for

Tests

Source DF
L 2
F 2
Error 13
Total 17

Seq SS Adj SS
74083 74083
18496 18496

985 985
93564

Analysis of Variance for nam men(, using Adjusted SS for

Tests

Source DF
L 2
F 2
Error 13
Total 17

Seq

1125.
516.
34.
1676.

Least Squares Means

Do con ...

L Mean SE Mean
0 0.450 0.03727
5 0.466 0.03727
10 0.389 0.03727
F

0 0.207 0.03727
10 0.324 0.03727
20 0.774 0.03727

SS
33 1
00
67
00

. Vi
Mean
221.667
248.000
369.000

235
291
311

. 667
.667
.333

Adj

SS
125.33
516.00

34.67

khuan ..
SE Mean
3.55342
3.55342
3.55342

w

.55342
.55342
3.55342

w

Adj MS F
0.00997 1.20
0.53813 64.57 0.
0.00833

Adj MS F

37042 488.93 0.
9248 122.07 O.

76

Adj MS F

562.67 211.00 O.

258.00 96.75 0.

2.67

. nam men (

Mean SE Mean
74.333 0.66667
85.000 0.66667
93.667 0.66667
78.333 0.66667
83.333 0.66667
91.333 0.66667

Analysis of Variance for diem mui, using Adjusted SS for Tests

Source DF SeqSS AdjSS AdMS F P

L 2 6.0222  6.0222  3.0111 6.81 0.002
F 2 74889 74889  3.7444 8.47 0.000
L*F 4 1.1778 1.1778 0.2944  0.67 0.617

pc-5

0.

P
334
000

000
000

000
000



Error 81 35.8000
Total 89 50.4889

Analysis of Variance for diem vi, using Adjusted SS for Tests

35.8000 0.4420

F
377.54

P
0.000

Source DF SeqSS AdjSS AdjMS F P
L 2 6.6667 6.6667 3.3333 10.42 0.000
F 2 1.0667 1.0667 0.5333 1.67 0.195
L*F 4 3.2667 3.2667 0.8167 2.55 0.045
Error 81  25.9000 25.9000 0.3198
Total 89  36.9000
Least Squares Means
.. diem mui .. .. diem vi ...
L Mean SE Mean Mean SE Mean
0 3.400 0.1214 3.367 0.1032
5 4.033 0.1214 4.033 0.1032
10 3.700 0.1214 3.700 0.1032
F
0 3.333 0.1214 3.833 0.1032
10 4.033 0.1214 3.700 0.1032
20 3.767 0.1214 3.567 0.1032
L*F
00 3200 0.2102 3.700 0.1788
010 3.600 0.2102 3.000 0.1788
020 3.400 0.2102 3.400 0.1788
50 3.600 0.2102 4.000 0.1788
510 4.500 0.2102 4300 0.1788
520 4.000 0.2102 3.800 0.1788
10 0 3.200 0.2102 3.800 0.1788
10 10 4.000 0.2102 3.800 0.1788
1020 3.900 0.2102 3.500 0.1788
Analysis of Variance for do con , using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS
ti le me 4 0.85687 0.85687 0.21422
Error 5 0.00284 0.00284 0.00057
Total 9 0.85970

Analysis of Variance for vi khuan, using Adjusted SS for

Tests

Source DF Seq SS Adj SS
ti le me 4 94516 94516
Error 5 0 0
Total 9 94516

Adj MS
23629
0

* *



** Denominator of F-test is zero.
** Unable to do multiple comparisons.

Analysis of Variance for nam men(, using Adjusted SS for

Tests

Source DF Seq SS Adj SS Adj MS
ti le me 4 1482.40 1482.40 370.60
Error 5 0.00 0.00 0.00
Total 9 1482.40

** Denominator of F-test 1s zero.

Least Squares Means

. do con ( .. .. vi khuan ..
ti le me Mean SE Mean Mean SE Mean
2 0.058 0.016843 207.000 0.000000
4 0.027 0.016843 280.000 0.000000
6 0.345 0.016843 354.000 0.000000
8 0.665 0.016843 417.000 0.000000
10 0.725 0.016843 482.000 0.000000

52.
66.
2.
81.
87.

General Linear Model: diem mui, diem vi, cau truc versus ti le men

Factor Type Levels Values
tileme fixed 4 2468

Analysis of Variance for diem mui, using Adjusted SS for Tests

Source DF SeqSS AdjSS AdMS F P
tileme 3 11.7375 11.7375  3.9125 4.78 0.004
Error 76 62.2500 62.2500 0.8191

Total 79 73.9875

Analysis of Variance for diem vi, using Adjusted SS for Tests

Source DF SeqSS AdjSS AdMS F P
tileme 3 1.0375 1.0375 0.3458 0.48 0.698
Error 76 54.9500 54.9500 0.7230

Total 79 55.9875

Analysis of Variance for cau truc, using Adjusted SS for Tests

Source DF SeqSS AdjSS AdMS F P

pc-7

F P
* *

. nam men (
Mean SE Mean
000 0.000000
000 0.000000
000 0.000000
000 0.000000
000 0.000000



tileme 3 6.9000 6.9000 2.3000 3.42 0.021
Error 76 51.1000 51.1000 0.6724
Total 79 58.0000

Least Squares Means

..diem mui .. ..diem vi ... .. cau truc ..
tileme Mean SEMean Mean SE Mean Mean SE Mean
2 2.750 0.2024 3.400 0.1901 3.600 0.1834

2.900 0.2024 3.600 0.1901 3.000 0.1834
3.750 0.2024 3.600 0.1901 3.650 0.1834
3.050 0.2024 3.350 0.1901 3.750 0.1834

o N b

General Linear Model: diem mui, diem vi, cau truc versus do acid

Factor Type Levels Values
doacid fixed 410511585 95

Analysis of Variance for diem mui, using Adjusted SS for Tests
Source DF SeqSS AdjSS AdMS F P

doacid 3 3.2750 3.2750 1.0917 2.25 0.100

Error 36 17.5000 17.5000 0.4861

Total 39 20.7750

Analysis of Variance for diem vi, using Adjusted SS for Tests
Source DF SeqSS AdjSS AdMS F P

doacid 3 6.6750 6.6750 2.2250 3.99 0.015

Error 36 20.1000 20.1000 0.5583

Total 39 26.7750

Analysis of Variance for cau truc, using Adjusted SS for Tests
Source DF SeqSS AdjSS AdMS F P

doacid 3 25000 2.5000 0.8333 2.63 0.065

Error 36 11.4000 11.4000 0.3167

Total 39 13.9000

pc-8



Least Squares Means

.. diem mui .. . diemvi.. . cautruc..
doacid Mean SE Mean Mean SE Mean Mean SE Mean
105 3.800 0.2205 4.000 0.2363 3.800 0.1780
115 3.100 0.2205 3.300 0.2363 3.300 0.1780
85 3.100 0.2205 3.000 0.2363 3.800 0.1780
95 3.300 0.2205 3.000 0.2363 3.300 0.1780

General Linear Model: diem mui, diem vi, cau truc versus S, W
Factor Type Levels Values
S fixed 3 20 25 30
W fixed 3 20 30 40

Analysis of Variance for diem mui, using Adjusted SS for Tests

Source DF SeqSS AdjSS Adj MS F P

S 220222 2.0222 1.0111 235 0.102
W 2 0.2889  0.2889 0.1444 034 0.716
S*W 4 55111 5.5111 1.3778 3.20 0.017

Error 81 34.9000 34.9000 0.4309
Total 89  42.7222

R denotes an observation with a large standardized residual.

Analysis of Variance for diem vi, using Adjusted SS for Tests

Sour ce DF Seq SS Adj SS Adj M5
P

S 2 12. 8222 12. 8222 6.4111
0. 000

w 2 7.4889 7.4889 3.7444
0. 001

S*W 4 8. 4444 8. 4444 2.1111
0. 004

12.

7.

60

36

.15



Error 81 41. 2000 41. 2000 0. 5086
Tot al 89 69. 9556

R denotes an observation with a | arge standardi zed

r esi dual

Anal ysis of Variance for cau truc, using Adjusted SS for

Test s

Sour ce DF Seq SS Adj SS Adj M5 F P
S 2 3.6222 3. 6222 1.8111 3.04 0.053
W 2 3.6222 3.6222 1.8111 3.04 0.053
S*W 4 9.1778 9.1778 2.2944 3.86 0.006
Error 81 48. 2000 48. 2000 0. 5951

Tot al 89 64. 6222

R denotes an observation with a | arge standardi zed residual.
Least Squares Means

diem nu .. .. diemvi ... .. cau truc .

S Mean SE Mean Mean SE Mean Mean SE Mean
20 3.767 0.1198 3. 067 0.1302 3. 667 0. 1408
25 3.933 0.1198 3.700 0.1302 3. 567 0. 1408
30 4.133 0.1198 3. 967 0.1302 4.033 0. 1408
w

20 3. 867 0.1198 3. 200 0. 1302 3. 567 0. 1408
30 3. 967 0.1198 3.933 0. 1302 4,033 0. 1408
40 4. 000 0.1198 3. 400 0.1302 3. 667 0. 1408
Analysis of Variance for acid, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F p
ngay 4 35.6000 35.6000 8.9000 17.80 0.004
Error 5 2.5000 2.5000 0.5000

Total 9 38.1000

Analysis of Variance for con, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
ngay 4 0.0000626 0.0000626 0.0000157 22.36 0.002

pc-10



Error

Total

5
9

0.
0.

0000035
0000661

Least Squares Means

ngay

10
15
20

75.
75.
76.

77
80

Mean
0000
0000
0000

.5000
.0000

acid

0

o O O O

SE Mean
.500000
.500000
.500000
.500000
.500000

0.0000035

Mean
.1475
.1475
.1485
.1510
.1540

O O o o o

pcl 1

o O o o o

0.0000007

SE Mean
.000592
.000592
.000592
.000592
.000592
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