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TOM LUQC

Sita tuoi 12 mot trong nhitng ngudn thuc pham dinh dudng qui gia
can thiét cho strc khoe con ngudi. Nhung hién nay ngudn nguyén liu sita bo
chua nhiéu va sb lugng chua on dinh. Mt khac gia thanh cua sira bo tuoi
nguyén chit con kha cao so véi thu nhap binh quan ctia nguoi dan, dac biét la
gia thanh cua cac loai sira tuoi mang tinh an toan cao nhu sita tuoi ti€t trung.

Pung trude nhu cau dé, ché bién san pham sita twoi déng chai tiét
tring c6 bod sung sita bot nham gop phan giai quyét 6n dinh phan nao cho
khau nguyén liéu trudc ché bién, ddng thoi cling mang lai hiéu qua kinh té, ha
gia thanh san pham, pht hop véi thu nhap ngudi dan, nhung dong thoi dam
bao duogc chat lugng dinh dudng can thiét ma van gilt dugc mui vi, mau sdc
dic trung cua sita bo twoi, v6i chat luong an toan cao.

Pé tai: “ Thir nghiém qui trinh ché bién san pham sita tuoi dong chai
tiét tring c6 bo sung sita bot tai nha may nudc giai khat Festi” v6i muc dich
khao sat cac anh huong co ban dén chét luong sita dong chai thanh pham,
nham tim ra céc thong sb toi wu cho san phém dat duoc gia tri cam quan cao
nhat . D& tai gdm céc nodi dung nghién ciru co ban sau:

— Khao sat sy anh huéng cua ty 18 pha lodng dén chét luong va tinh kinh té
ctia san pham.

— Khdo sét ty 1¢ phéi ché ham lugng duong va sita bot thich hop cho san
pham.

~ Tim thoi gian dong hoa thich hop cho san pham.

~ Xac dinh ché d¢ tiét trung ti vu.

— Theo ddi sy thay ddi chat lugng cia sita thanh phdm theo thoi gian bao
quan.

Két qua khao sat cho thay.

— Oty 18 pha lodng 8 sita twoi : 2 nudc cho san phim mau sic dic trung véi

muc d0 ua thich cao nhat.
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— Vi ty 1& phoi ché 25% dung dich sira bot hoan nguyén so véi 1 lit sira
thanh pham va b sung 6% dudng s& cho san phim c6 mau sic, mui vi
thom ngon, hoa hop va hoan toan dic trung cho san pham.

— Sita twoi déng hoa & ap sudt 250 kg/cm? trong thoi gian 7 phit & 70°C s&
cho san pham c6 mau tring duc va trang thai tot.

28-1-14

17 san pham s& khong con vi sinh vat gay hai,

— O ché do tiét trung :

tong vi sinh vat hiéu khi trong gidi han cho phép dong thoi van dam bao
duoc mau sac, mui vi va trang thai dic trung cua sita tuoi. Vi mau duge
chon, do chua va chat lugng san pham van 6n dinh trong khdang thoi gian

theo doi 1a 21 ngay.
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Chwong 1 GIOI THIEU

1.1. Pt van dé

ba tur lau con nguoi da biét str dung sita tuoi nhu mot loai thyc phém
thiét yéu trong doi séng hang ngay. Boi 18 nho vao thanh phan cac chat dinh
dudng cling nhu mirc d6 hoan hao ma ching cung cap. Qua phén tich ngudi
ta théy hién di€n moét lugng 16n cac chat dam, duong, béo, cac vitamin va
mudi khoang hién dién trong sira dudi dang d& hap thu. Do d6 né phu hop véi
ting giai doan phat trién ctia mot co thé, dé co thé hoan thién nhat vé thé chat
1an tinh than, khong nhiing vay né con tao co s& duy tri va cai thién noi giéng
tot.

Tuy sita c6 nhiéu wu diém ndi bat va can thiét, nhung ¢ Viét Nam noi
chung, An Giang néi riéng ngudn nguyén liéu sira bo chua nhiéu va sd luong
chua 6n dinh. Mit khac, gia thanh cia mot san pham sira bo twoi nguyén chat
vira mang tinh an toan, vira day du chat dinh dudng con kha cao so véi thu
nhdp binh quan cua nguoi dan nude ta. P6 cling chinh 1a 1y do tai sao ti 1€
tiéu thu sita twoi/ ngudi/nim cia nudc ta con rat thip so voi nhimg nudce
khéc.

Pung trudc nhu cau d6, voi muc dich ning cao gia tri dinh dudng
cho ngudi dan, giai quyét on dinh phan nao cho khiu nguyén liu trude ché
bién. Sita tuoi dong chai tiét tring c6 bo sung sira bot, mot san pham vira dép
tmg nhu cau dinh dudng dic trung cua sira twoi co gia tri cam quan cao vira
mang tinh an toan ma van dap ing duoc kha ning kinh té cia ngudi din véi
gia thanh hop 1y, hap dan thi hiéu nguoi tiéu ding.

1.2. Muc tiéu nghién ctru

Xuét phat tir yéu cau trén, muc tiéu nghién ctru duoc dit ra bao gdbm

céc van dé sau:
Phén tich thanh phan co ban cta nguyén liéu sita tuoi
Khao sat anh hudng cia cac ty 1& pha lodng dén chat luong san

pham stra.



Khao sat anh huéng cia ty 1& phdi ché giita sira bot va duong dén
chét luong sita dong chai thanh pham

Khao sat anh hudng cua thoi gian dong hoa dén chat luong sita dong
chai thanh pham.

Khao sat anh huong cta ché do tiét tring dén chat luong san pham
stra dong chai.

Theo d&i su thay doi chat lwong cia sita thanh pham theo thoi gian

bao quan.



Chueng2 LUQC KHAO TAI LIEU

Sita 1a mot hop chat giau dinh dudng va can thiét d6i voi con nguoi
do tinh hai hoa can ddi cta nd. Sita ngoai cung cap cac acid amin thiét yéu,
cac acid béo khong no, vitamin va chit khoang... né con cung cip mét luong
calci doi dao. Do d6 nd phi hop véi timg giai doan phat trién ciia mot co theé,
dé co thé hoan thién nhat vé thé chat 13n tinh than, khéng nhiing viy né con
tao co s, duy tri va cai thién noi giéng tot.

C6 thé 13y sita tir nhiéu loai gia suc khac nhau nhu: dé, ctru, bo, trau,
Iira, ngua,... Nhung trong tat ca cac loai gia suc c6 thé 13y sita dugc, nguoi ta
chu ¥ nhiéu nhat dén sita bo, 1a loai sita thong dung nhat. Tir sita bo c6 thé st
dung dé ché bién thanh nhiéu dang san phém nhu:sfra tuoi tiét trung, bo,
phomat, sira bot, yaourt....

2.1. Thanh phin héa hoc ciia sira

Thanh phan co ban trong sita cac loai dong vt bao gébm 2 nhém:
nhém chu yéu nhu nudc , protein, chat béo, duong sira hay lactose, khoang.
Nhom thtr yéu nhu vitamin, enzym, hop chit sterol, chat mau, hop chit nito
phi protein, phospholipid va cac khi hoa tan. Tuy nhién cac thanh phan dinh
dudng co ban nay thudong thay ddi theo giéng gia suc, mua vu, ché do nudi

dudng, tinh trang strc khoe, giai doan cho sita, k¥ thuit vit sira...

Bang 1: Thanh phan trong sira tir cic nguon dong vat khic nhau (g/100g)

Ngudn dong vat  Chéit béo Casein Whey Lactose Tro

Nguoi 4,6 0,8 0,7 6,8 0,2
Bo 4,2+ 4,7 2,6 0,6 4,6 0,7
Trau 7,8 3,2 0,6 4,9 0,8
Dé 4,5 2,6 0,6 4,4 0,8
Cuu 7,6 3,9 0,7 4,8 0,9
Ngua 1,6 1,3 1,2 6,2 0,4
Lua 1,5 1,0 1,0 7,4 0,4
Lac da 4,0 2,7 0,9 54 0,7

(Duong Thi Phuong Lién, 2000)



2.1.1.Nwéc

Nudc 1a thanh phan chinh cta sita n6 dao dong khoang 80,32% =+
90,37% . Nudc dong vai tro 1a dung moi hoa tan, 1a méi trudong phan tan cac
chit vo co, hitu co va con 1a cau ndi thuc hién cac phan ng hoéa hoc, sinh
hoa, cac phan tmg 1én men, tham gia truc tiép cic phan ung trao doi chat,
thuy phan, hydro hoa va cac phan ing oxi héa khir. Nudc trong sira dugc
phén biét thanh 2 dang hién di¢n: Plasma stra va Serum sira
2.1.1.1. Plasma sira:

Chta phan sita khong béo. N6 rat gidng voi sita tich béo (Skimmed
milk), do d6 sita nguyén kem 1 hé ma chét béo sita phan tan trong Plasma.
2.1.1.2. Serum sira:

Chtra dung dich con lai sau khi chit béo va casein bi tich ra. N6 rat
gidng whey tuy nhién whey van con chira mot s6 chat béo va casein nguyén
thuy cua sira.

2.1.2. Chat béo sira

Chat béo 1a thanh phan quan trong nhat trong sita, hon 95% chét béo
hién dién trong sita duéi dang phan tan & kich thuéc nho tir 0,1+15pum. Mdi
hat chat béo duoc bao bang mdt mang bao gdom 16p mong protein,
phospholipid, dong nguyén t6, va khoang 3/4 1a enzym phosphatase c6 chiéu
dai 8+10nm nham bao vé chét béo, ngdn can chung két hop lai v&1 nhau, néu
cAu trac mang chit béo bi bién ddi cac hat chit béo c6 thé tién lai gén roi két
dinh lai véi nhau, lam mat di tinh déng nhét cua sira.

Trung binh trong mot lit stta c6 khoang 40 gam lipid, trong d6 lipid
don gian ( cong thirc phan tir chi c6 C, H, O, gdm nhiing ester ctia acid béo
no va khong no, trong d6 quan trong nhét 13 acid Oleic C18 khong bao hoa,
acid Palmitic C16 bao hoa va acid Stearic C18 bdo hoa, 3 acid nay chiém 70+
75% tong s acid béo) chiém tir 35+40 g. Lipid phtic tap ( cong thirc phan tir
ngoai C, H, O con c6 P, N, S va cac nguyén td khac: Leucithin, Cefalin...)

chiém 0,3+0,5 g



2.1.3. Hop chit chira nito trong sira

Thanh phan nito trong sita chiém khoang 3+4 %, trong d6 3,3% la
protein va 0,1% la chat phi protein.
2.1.3.1. Protein sita

La cac hop chit hitu co phirc tap gdm 3 loai chinh 1a: casein,
globulin va lactoalbumin dugc hién dién & dang keo phéan tan trong sita (trong
d6 casein chiém ty 1 cao nhat 1a 80%). C6 2 dang protein chu yéu trong sita
la:

a) Phirc chdt casein: phic chit casein 1 cdu tric toan bd cac thanh
phan casein, calciumphosphate va cac mudi khac dugc biét nhu phirc chat
calcium caseinate — calciumphosphate. Cac cau tir casein quan trong gdom
alpha (S1) casein, alpha (S2) casein, B- casein va kappa casein. Hiu hét
protein casein nay hi¢n di¢n trong mot thé hat keo do su két hop véi mét sb
thanh phan khac dugc goi 1a micell casein

Casein Micelle Casein Submicelle

hydrophobic core

- CMP "hairy"
o layer

1

¥ - casein -
enriched suface

® CE:QI:F'Oqj & cluster

Hinh 1: Céu tao micell casein trong sira

H¢ keo casein nay mang mot luong 16n calcium, phospho khong cé
kha niang hoa tan cho co thé dong vat so sinh & dang thé 16ng. Dudi tac dung
ctia nhiét trong thoi gian dai hay ¢ nhiét do cao s& lam thay dbi tinh chit cta
phirc hé casein va pha huy amino acid, hinh thanh sy thay d6i mau va mui

trong qua trinh nau.



b) Protein nuoc sita (whey)

Whey la phén dich con lai khi chit béo va casein bj két tua, tuy nhién
trong whey van con chira mot s6 chat béo va casein nguyén thuy trong sira.
Protein whey quan trong 13 albumin, globulin, globulin mién dich va globulin
khang thé.
2.1.3.2. Nhitng hop chit nitrogen phi protein

Sy hién dién cua nitrogen 1a mot trong nhiing dic tinh chu yéu cia
protein, vét ctia cc nitrogen phi protein ciing dugc tim thiy trong sita nhu
cac creatin, acid uric, poly peptid, uré... Chiing c6 1& 1a nhimg san pham phu
clia su trao d6i chat protein.

2.1.4. Glucid

Glucid cua sita chi yéu 1a dudng lactose hay con goi 1a duong sira,
trung binh moi lit sita chira khodng 50g lactose. Lactose 1a 1 disaccharide ctia
2 duong don 1a glucose va galactose. Lactose trong sita c6 ¥ nghia rat quan
trong vi n6 d& bi mot sd vi sinh vét gdy 1én men, chuyén héa lactose thanh
acid lactic va nhiing san pham phu khac (acetyl, metyl, diacetyl).

Po ngot cua lactose kém saccarose 30 1an, do hoa tan trong nudc
cling kém hon. Khi gia nhiét dén 100°C khong lam thay ddi lactose. O nhiét
d6 cao hon, xay ra su bién mau do su xuat hién cac melanoid tao thanh khi
cac acid amin cua sita tac dung véi lactose. Ngoai ra khi ¢ nhiét d6 cao hon
100°C, lactose bi phan giai 1 phan, tao thanh cac acid lactic, acid formic...ma
két qua lam ting d6 chua cua sira 1én 1+2°T.

Sy tao thanh melanoid con c6 thé xay ra khi bao quan sira bot trong
thoi gian dai, ¢ noi c6 do am cao. D6 1a do cac nhom acid amin tu do da tac

dung vdi lactose 1am cho sita ¢6 thé bi sdm mau.

CH_OH CH_OH
H z
OH o H o H
o
OH H OH H
OH
H OH
H OH H OH
Galactose Glucose

Hinh 2: Céng thitc ciu tao ciia dwong lactose



2.1.5. Chit khoang

Cac mudi khoang hién dién trong sira hau hét & dang dé dong héa va
chiém khoang 0,72%. Co6 khoang 40 loai khoang trong sira chi yéu 1a cac
nguyén to: Ca, P, Na, K, Mg, Fe... ngoai ra con c6 cac nguyén to vi luong
khac nhu: Cu, Zn, Mn, Al, Ag... chiém ham lugng rit nho nhung cé gia tri

sinh hoc rat 16n do1 vdi co thé nguoi.

Bang 2: Thanh phin cac nguyén t6 khoing trong sira

Thanh phan mg/l Thanh phan Hg/l
Kali 1500 Kém 4000
Calci 1200 Nhom 500
Natri 500 Sat 400
Magie 120 Pong 120
Phospho 3000 Molipden 60
Clo 1000 Mangan 30
Luu huynh 100 Niken 25

Silic 1500
Brom 1000
Bo 200
Flo 150
Tot 60

(Lam Xuan Thanh, 2003)

2.1.6. Vitamin
Sita chtra hau hét cac vitamin can thiét cho co thé ngudi, ngoai cac
vitamin tan hoac két hop véi chit béo sira nhu vitamin A, vitamin D, vitamin
E, vitamin K. T4t ca cac vitamin tan trong nudc ciing dugc tim thay trong
plasma sita. Nhitng vitamin quan trong thuoc nhom nay la vitamin C, va phuc
vitamin B. Vitamin C 13 ngudn quan trong trong sita, v6i mot luong 16n acid
ascorbic (50 ppm) chiing hoat dong nhu chat chdng oxi hoéa. Tuy nhién chiing

rat dé bi mat hoac bién tinh khi ché bién & nhiét do cao.



Bing 3: Thanh phan cac vitamin trong sira

Vitamin mg/l Vitamin mg/l
Vitamin A (retinol) 0,3 Vitamin PP (Niacin) 1
Vitamin B (canciferol) 0,001  Vitamin B; (Acid pantothenic) 3,5
Vitamin E (tocoferol) 1,4 Vitamin C 20
Vitamin B, (thiamin) 0,4 Vitamin H (Biotin) 0,04
Vitamin B,(riboflavin) 1,7 Vitamin B, (Acid folic) 0,05
Vitamin Be(pyridoxin) 0,5

VitaminB,(xyanocobalamin) 0,005

Vitamin K 0.05

(theo Lam Xuan Thanh, 2003; ngudn tir tai lidu internet)
2.1.7. Cac enzym trong sira
Trong sira co nhiéu nhom enzym hi¢n di¢n nhu:

Lipase: c6 thé 1am cho sira va cac san pham sita bi tré mui xau di do
ching phan giai glyceride va giai phong acid béo tu do. Enzym lipase van
con hoat tinh ¢ nhiét d6 thap (khoang 4+5°C ). Pa sd lipase bi pha huy ¢ nhiét
do thanh trung HTST ( high temperature short time) hay cao hon.

Protease: protease tham gia vao qué trinh thuy phan hay phéd huy
protein tao thanh mui vi khong d& chiu trong sita va cic san phidm sita.
Protease dugc hinh thanh tu nhién trong stta va ching khong bi thuy phan
hoan toan ¢ nhiét do thanh trung HTST ( high temperature short time).

Phosphatase: c6 thé phan huy phosphate hitu co. C6 2 loai enzym
phosphatase kiém va phosphatase acid. Trong d6 loai kiém c6 pH tdi vu la
9,6 rat quan trong trong cong nghiép ché bién sita. (Duong Thi Phuong Lién,
2000)

2.1.8. Cac chit khang sinh
Su c6 mit cac chat khang sinh trong sita c6 ngudn gbc xuat phét tir:
e Céc chat khang sinh dung diéu tri cho gia suc.
« Cho cac chit khang sinh vao sira voi muc dich bao quan.

* Do cac vi sinh vét trong sira tict ra.



« Do ban than tuyén sira tiét ra (khang thé do cac hach 1am ba cua tuyén sira tiét
ra).

Sy c6 mat cac chat khang sinh trong sira ndi chung 1a khong c6 1oi vi
n6 gy anh hudng téi chat luong sira va cac san pham cua sita. Tuy vy mot
s6 vi sinh vat lactic c6 kha ning tong hop 1 sb chat khang sinh trong san
pham sira chua c6 tac dung chita bénh tét.

2.1.9. Cac sic to trong sira

Sita thuong c6 mau tring duc dén hoi vang. Mau tring sira 1a do su
khuéch tan anh sang boi cac micell protein. Sira mau vang 1 do hién dién cia
carotenoid trong chat béo sita, ham luong caroten ndy phy thudc vao loai
dong vat cho sira, thirc an gia suc, giéng, thot vu... Nudc stta ¢c6 mau tréng
hoi xanh 13 do ham luong chit béo trong sita thap, do cac hat casein trong san
pham khong béo. Ngoai ra nudc sita c6 mau vang xanh 1a c6 lién quan dén
riboflavin, trong sita con c¢6 hop chéat chlorophyl mau xanh 14 cdy nhung
khéng nhiéu.

2.1.10. Céc chét khi

CO,, 0, N, 1a cac chat khi cha yéu co trong sita (6 dang hoa tan).
Trong qua trinh ché bién chét khi thay doi. Khi dun nong chét khi giam, két
qua cua viéc bai khi nay khién cho d6 acid cua sira giam 0,5+2°T. Chat khi
tang khi c6 su phat trién cua vi sinh vat. Trong sé cac chat khi c6 mit trong
sita chi c6 oxi 1a anh huong xau vi né c6 thé 1a nguyén nhan phat trién cac

qué trinh ox1 hoa.



2.2. Tinh chat vat Iy ciia sira bo twoi

Bang 4: Cac tinh chat vit 1y ciia sira bd twoi

Tinh chat vat ly Gia tri Nhiét d¢ twong ing
Ty trong (D) 1,026-1,023g/m’ 20°C
Ap suit tham thau 6,6at 0°C
Ty nhiét (nhiét dung C) 0,94 Kcal/kg’C 30°C
Do dan nhiét 0,426Kcal/mh°C 18-22°C
Hé s dan nhiét (a) 0,122m?/s 15°C
Mat do quang 1,030-1,034 15°C
Chi s6 khuc xa 1,35 20°C
pH 6,5-6,8

DJ nhét 1,8 centipoa

Nhiét do dong bang -0,555°C

Stic cang bé mat 42,4-46,5 dyn/cm

D6 dan dién 46,10*Q

(Duong Thi Phuong Lién,2000; Lam Xuan Thanh,2003; L& Thi Lién Thanh
va L& Van Hoang,2002)
2.3. Tinh chit héa hoc ciia sira
2.3.1. B¢ acid chung

D6 acid chung cia sita thuong duge biéu thi bing d6 Thorner (°T).
Do acid chung cho ta biét lugng mililit NaOH 0,1N di dung dé trung hoa acid
tu do c6 trong 100 ml sita. Do acid chung phu thudc vao cac thanh phan cia
stta chu yéu 1a cac mubi acid cta acid phosphoric va limonic, cac protein
(casein, albumin, globulin) va CO, ton tai dudi dang hoa tan trong sia.

Gi4 tri trung binh d6 acid cua stra bo 1a 16+18°T. Ngoai ra ta con cé
thé biéu thi do acid chung theo do Soxhlet-Henkel (°SH) dung dung dich
NaOH 0,25N; do Dornic (°D) voi dung dich NaOH 0,125N hoac theo % acid

lactic.
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Bang 5: Méi twong quan giira cac don vi do d9 acid ciia sira

°SH °T ‘D % Acid lactic
1 2.5 2,25 0,0225

0,4 1 0,9 0,009

4/9 10/9 1 0,01

(Lam Xuan Thanh, 2003)
2.3.2. B§ acid hoat djong

D¢ acid hoat dong biéu thi tinh hoat dong cua cac ion H'. Gia tri nay
dugc goi la pH , thong thuong dd pH cua sita khoang 6,5-6,8. PO pH khong
dac trung cho do tuoi cua sira, d6 acid hoat dong bién doi rit cham so vai do
acid chung.

2.3.3. Tinh chét oxi héa khir ciia sita

Sira 1a 1 chét 1ong phuic tap ma trong d6 ngoai cac thanh phan chinh
la protein, lipid, va lactose, stta con chira hang loat cac chat khac rat d& bi oxi
hoa va bi khir nhu: vitamin C, vitamin E, vitamin B,, cac enzym, chat mau...
(Tran Van Chuong,2001; Lam Xuan Thanh,2003)

2.3.4. Tinh chit keo ciia sira

Sita 13 mot dung dich keo ¢ 3 pha ton tai dong thoi: dung dich thuc,
dung dich huyén phu va dung dich nhii tvong.
2.3.4.1. Dung dich thuc

Thanh phan gdm nudc va cic chat hoa tan nhu lactose, mudi khoang
va vitamin hoa tan trong nudc.

Céc mubi vo co va hitu co & dang phan tir ion hoa tan trong sita mang
tinh chat 1 nhitng dung dich dém nhd d6 ma sira twoi ludn ¢ pH tir 6,5-6,8.
Trong khi cac mudi kém hoa tan : calciphosphate, tribasic ton tai ¢ dang keo.
2.3.4.2. Dung dich huyén phu

Chu yéu 1a protein va cac chit lién két khac nhu lipoprotein. Do kich
thudc phan tir protein 16n tao thanh dung dich keo. Trén bé mit cac phan tir
protein thuong c6 chira cac nhém hdo nude, nén rat dé dang hat nude. Khi

cac nhom nay phan li s& tao thanh cac dién tich (+) va (-) vé6i sb luong xéac
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dinh. Hai yéu t6 hao nudc va c6 dién tich thuong quyét dinh sy bén viing cua
protein ¢ dang keo.
2.3.4.3. Dung dich nhii twong

Chu yéu 1 chat béo ¢ dudi dang cac cau md, nhil tuong chat béo cua
stta kha bén virng du dun sira dén nhiét do cao hodc 1am lanh sita dén nhiét do
thip, tic dong co hoc ctia bom, canh khudy... van khong lam pha v& duoc
mang bao ciu md. Vo nay chi co thé bi pha hay khi ¢6 tac dung co hoc dac
biét v6i ap suat ( nhu dong hoa) hodc do anh hudng cia hoa chat.
2.4. Chét lwgng sira twoi

Mudn ché bién sita hodc bat cir san pham sita nao ta ciing phai bat
dau tir chat luong sita tuoi nguyén liéu. Cong viéc tuy don gian nhung anh
huong 16n dén chat luong san pham. Chi c6 thé ché bién ra cac san pham sita
t6t khi chat luwong nguyén liéu tot.

Sira twoi c6 chét lugng cao nén co trang thai bén ngoai tdt, mui vi dac
trung, co it vi sinh vat va khong co tap chat nhiém tir ngoai vao:

a) Trang thai bén ngoai cua sira: sira thuong c6 mau trang duc dén
mau hoi vang.

b) Mui vi: sita tuoi ¢6 vi ngot nhe thom diu

Bang 6: Tiéu chuan danh gia chat lwong sira twoi ciia

nha may sira Thong Nhat

, Chi tiéu Yéu ciu
Mau sac Vang kem nhat
Mui vi Mui déc trung cua stra bo, khong c6 mui la.
Chét béo >3,5%
Vat chét kho > 12%
bo acid 0,13-0,16%
Nhiét do stra 30-35°C
Thoi gian mat mau xanh metylen > 4h
Thir 1én men véi vi khuén lactic < 4h

Sita khong tua khi thir voi cdn 75°.

Sita khong pha tron vdi bat ky chat nao khéc.
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Bang 7: Tiéu chuin thu mua sira ciia Vinamilk

Tiéu chuin LoaiA LoaiB Loai C Loai D Loai E

Chat béo (%) >3.5 33-3,5 3,0-33 2,7-3,0 <2,7
Chat kho (%) >12 11,7-12  11,4-11,7 11-114 <I11
Vi sinh (h) >3h30° 3h-3h30° 2h30’-3h 2h-2h30° <2h

(ngudn: Bao céo cong ty sita Vinamilk, 2001)
2.5. Sira bot

San xuét stra kho hay con dugc goi la stta bot da dugc Parmentier
dua ra ddu tién vao nim 1805 nhung mii dén nim 1855 méi dugc dua vao
san xuat & qui mo cong nghiép, 1902 Just Hatmaker dang ky bang phat minh
sang ché vé thiét bi séy truc dé san xuit sita bot.

Sita bot 1a san phdm nhan duoc tir sita 16ng 1am mat nude gan nhu
hoan toan bang cach siy phun hay siy mang. Ché bién sita bot rat c6 loi vé
kinh té boi chit kho ting cao tiét kiém bao bi, van chuyén dé dang va c6 thoi
gian bao quan lau (stta bdt nguyén kem trung binh bdo quan duoc 6 thang,
con sita bot gdy c6 thé 1én dén 3 nam). Pay 1a mot vu diém 16n cia sita bot so
vOi sita tuoi.

Cac dang sira bot hién co:

a) Sira bot nguyén béo (whole milk power).
b) Sira bot tdich béo mot phén.

c) Sita bot tach béo toan phan (skim milk power).

Biang 8: Tiéu chuan sira bot theo FAO va WHO

San phim Ham lwong chit béo (%) D) 4m (%)
Stra bot nguyén béo 26-40 <5
Sita bot tach béo mot phan 15-26 <5
Sita bot tach béo toan phan <15% <5

(Duong Thi Phuong Lién, 2000)

Su ¢6 mait cta chat béo 1am tang dang ké su oxi hoa va su 6i khét

trong qua trinh bao quan sita bot. Van dé quan trong trong san xuat sita bot 1a
kha niang hoa tan hoan toan ctia sira bot trong nudc sau khi siy sao cho gan

giong vai stra tuoi ty nhién.
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Qui trinh san xudt sita bét:

Nguyén liéu — phdi ché —p gia nhiét so bo —¥loc — dong hoa —p
bbc hoi —p»gia nhiét —p sdy —p> lam mat —prdy —p vobaobi —Pp>
bao quan san phém. (Duong Thi Phuong Lién,2000).

Nguyén liéu dé san xuit sita bot c6 thé 13 sita twoi nguyén kem, sita
tach béo mot phan hay sira tach béo toan phan. Tat ca nguyén liéu ndy phai
dam bao chat luong tot vé cac chi tiéu héa li, cam quan, cling nhu vé cac chi
tiéu vi sinh vat, vdi do acid gidi han tir 0,1% - 0,15%.

Nguyén liéu sita 1an luot qua cac cong doan phdi ché, gia nhiét, loc,
dong hoa dé chuan bi thi dugc dem di boc hoi trong thiét bi chan khong dén
d6 kho yéu cau. Sau do sira tiép tuc duoc gia nhiét dé chudn bi cho qué trinh
sdy. C6 2 phuong phap sdy:

a) Phuong phép sdy Just- Hatmaker c6 thiét bi dang hinh tru tiéu biéu.
b) Phuong phap siy phun dang swong mu (spray).

Sita bot sau khi siy duoc 1am mat, ray, dong géi ky ( bao bi dong goi
phai han ché su tiép xUc cua anh sang, khong khi, va do am tr moi truong
xung quanh dén sita bot. ngudi ta thudng déng goi ¢ diéu kién chan khong
hodc thoi hon hop 90% nito va 10% hydro nham kéo dai thoi gian bao quan
san pham), va bao quan & noi kho rao, mat nhiét do tot nhat dé bao quan sira
bot thudng thap hon 10°C, 6 am khong khi khong qua 85%.

Bang 9: Cac thanh phin ciia sira bét (/100 gam)

Thanh phin g% Thanh phin mg%
Nudc 2,0 Ca 900
Pam hitu co protein 27,0 P 750
Lipid 28.0 Fe 0,8
Glucid 37,0 Vitamin A 0,47
Khoang 6,0 Vitamin B, 0,15
Vitamin B, 0,61
Vitamin PP 0,6

(Tran Thi Thanh, 2003)
Trong san xudt, sita bot cung cdp ngudn nguyén liéu c6 chit luong

twong duong véi stta tuoi nhung voi gia ré, mat khac stra bot dong vai tro can
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ddi lai thanh phﬁn protein voi chét béo, duong, nham 1am cho san phém dat
yéu cau dinh dudng dong thoi ha dugc gia thanh san xuét.

Thong thudng ctir 1000 lit sita nguyén chit thu duoc 130 kg sita bot,
nhu vay ctr 130g sita bot toan phan hoa véi 900 ml nude ta c¢6 duge 1 lit sira
c6 thanh phan gan giéng nhu sita tuoi.

2.6. Sira hoan nguyén, sira pha lai

Do nhu cau sir dung cac san pham sita ngdy cang cao ma nang luc
san xuat sira twoi khong phai lic ndo cling dap ung day du.Vi vdy viée st
dung sita bot nguyén kem, sira bot gdy va dau bo dé san xuét 1a giai phéap tich
cuc.

Stta hoan nguyén (reconstituted milk) 1a stra thu dugc khi hoa nudc
v6i sira bot gay hodc sita bot nguyén kem.

Stra pha lai (recombined milk) 1a stra thu duoc khi hoa nudc voi sira
bot gdy va bod sung chit béo sira sao cho dat dugc ham luong béo mong
mudn. Sira pha lai dugc san xuét tir sita bot c6 mui thom tu nhién, khong co
mui la, mau tréng, min, d@)ng nhat.

Vé6i cong nghé tién tién va thiét bi phi hop cac san pham sita hoan
nguyén va sita pha lai hoan toan dap ung duoc nhu cau cua ngudi tiéu ding
ca vé mit chat luong ciling nhu chiing loai san pham.

Qui trinh san xudt sita hodn nguyén:

Nguyén liéu sita bot —kiém tra chit lugng —9hoa tan —p» lam lanh —p
1 hoan nguyénm— loc—¥ dong hoa—P> xir li nhiét—P> 1am ngudi —p
rot chai —»bdo quan. ( Lam Xuan Thanh, 2003).

Nguoi ta diung nudc am 45+50°C dé hoa tan sita bot. Khong nén ding
nuéc lanh vi nude lanh 1am giam téc d6 hoa tan. Nguoc lai nude nong qua s&
lam cho stra bi von cuc khé hoa tan. Hoan nguyén stta & 4+6°C trong thoi
gian 6h v&i muc dich dé sira tro lai trang thai ban dau (protid truong nd, hoa
tan triét dé hon, cac mudi tro lai trang thai cin bang ...)

Dbi voi sira pha lai cling duge san xuit gidng nhu sita hoan nguyén
nhung dé san xuét sita pha lai nguoi ta thuong sir dung sita bot giy va dau bo,

cream hodc chit béo sita nguyén chat (anhydrous milk fat- AMF) thay vi
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dung sita nguyén kem nhu trong san xuit sita hoan nguyén. (LAm Xuin
Thanh, 2003).
2.7. Dong héa

Muc dich ctia qué trinh dong hoa (homogenisation) trong cong nghé
ché bién sira 13 1am giam kich thudc cta cac cdu md, gitp chung phan bd déu
trong sira tir d6 6n dinh dwoc hé nhil twong (emulsion) giup cho sita duoc
ddng nhat, chong lai su tach pha duéi tac dung cia trong lyc. Néu hiéu theo
nghia rong qua trinh déng hoéa con dugc st dung véi muyc dich on dinh hé
huyén phu.

Co s& khoa hoc ciia qua trinh dong hoéa hé nhii twong bao gom céc
phuong phap phéa vd, lam gidm kich thudc nhitng hat thudc pha phan tan va
phan bd déu chung trong pha lién tuc. Viéc 1am ting dién tich tiép xtic bé mit
giit hai pha va strc cang bé mit s& lam cho hé nhii tuong on dinh hon tranh
duoc hién tuong tach pha. Trong thuc té san xut, nguoi ta thuong s dung
cac chit nhii héa trong qua trinh dong héa, khi cac hat phan tan bi pha v& va
giam kich thudc chét tao nhii s& hap phu 1én bé mit tiép xuc giira hai pha, tao
nén mot mang bao vé quanh cac hat phan tan giap hé nhii tuong dugc bén
hon.

2.7.1. Pong héa bing phwong phip khuay trén

Str dung canh khudy dé dong héa hé nhil twong. Cac hat cua pha phan
tan va dap vao canh khudy va s& bi giam kich thudc. Phuong phap nay sir
dung dé dong hoa hé nhii tuong c6 d6 nhdt thap, tuy nhién hiéu qua khong
cao.

2.7.2. Pong héa bing phwong phap sir dung ap luwe cao

M4y dong héa 1a 1 bom pittong 3 cap. Trén dng ting ap nguoi ta dat
van dong hoa van nay ép sat bang 16 xo vao 16 c6 dudng kinh 5+10mm goi 1a
dé van.

Céac cau m& bi phan chia nho 1a két qua cta su thay doi dot ngot tde
d6 cua sita khi di qua khe van. Téc do chuyén dong cua sira trong budng ting

ap V, = 9m/s. Do két qua cua sy thay d6i dot ngot tiét dién dong sira khi di tur
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buodng tang ap vao khe van rat nho, toc do sira s€ tang dang ké. Trong khe van

sita ¢ toc d6 V,-200-300m/s ( Lam Xuan Thanh,2003)
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Hinh 3: Ciu tao va nguyén li hoat ddng ciia qua trinh dong hoa

Khi cdu m& chuyén tir ving c6 toc do thip vao ving cé téc do cao,
phan phia trudc ciia cau md di vao khe van véi toc do cao bi kéo cing va
ting phan cta nd bi dit khoi cidu m&. Tée d6 khi di vao khe van cang 1on
(phu thudc vao ap suat) thi ciu m& bi kéo cang manh va khi d6 thu duoc cac
cau m& c6 kich thude nhé hon. Do d6 mirc dd phan chia cic cau m& phu
thudc vao ap suat. Pé tang hiéu suit clia qua trinh dong hoa sita nén dat nhiét

do tir 60+85°C

1-stage 2-stage
{2500 psig) {(2500/500 psig)

unhomogenized

Hinh 4: Su khac biét giira cac hat béo sira sau qua trinh dong héa

2.7.3. Pong héa bing cac phwong phap khac
Ngoai cac phuong phap trén ta c6 thé dong hoa bang phuong phap
nghién keo (collcid milling), dung dong chdy xody tdm ( hydroshear
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treatment), song siéu am (ultrasonic treatment) va mot sé phuong phap khac.
Trong phuong phéap song si€u am, hién tugng xam thuc khi dong vai tro quan
trong trong viéc phé v cac hat pha phan tan, song siéu am thuong str dung co
tang s tir 18+30 kHz.

Sita sau khi dong hoa co thé ting do nhét 1én chut it nhung lam giam
dugc dang ké qua trinh oxi hoa, thay doi thanh phan tinh chat, ning cao muc
d6 phan tan ctia md sita, phan b lai giita pha chat béo va plasma sita, lam
giam sy ndi 1én cua cac ciu md (do tdc d6 ndi cua cac cdu m& ty 1¢ thuan véi
binh phuong ban kinh cau md). Tur do 1am tdng va cai thién chét lugng, mau
sic, trang thai, cdu trac cua sita va cac san phdm sira. (Ldm Xudn
Thanh,2003; Lé Vin Viét Man,2004).

2.8. Thanh trung va ti¢t trung
2.8.1. Thanh trung

Muc dich cua qua trinh thanh trung (pasteurisation), chu yéu 1a tiéu
diét hé vi sinh vat giy bénh trong thuc pham va (rc ché qué trinh sinh tong
hop ddc t6 ctia chung. Trong san xuit cong nghiép qua trinh thanh tring duoc
thyc hién & nhi¢t do tor 62,8°C +100°C. Khi d6 cac vi sinh vat gay bénh
thuong bi tiéu diét. Tuy nhién, trong thuc pham thanh tring c6 thé con chira
mdt sd t& bao hodc bao tir ciia nhdm vi sinh vat ua nhiét va cac enzym bén
nhiét, chung chi bi trc ché mot phﬁn sau qua trinh thanh trung.

Theo 1y thuyét, néu nhiét do xir 1i cang cao va thoi gian xur 1i cang dai
thi s vi sinh vét con séng sot trong thuc pham s& cang thip va tinh an toan
ctia thyc pham s& cang cao. Tuy nhién nhiét d6 xu li qué cao va thoi gian xir
li qua dai s& lam giam di gia tri dinh dudng va cam quan cta thyc pham.
Thong thudng thyc phdm sau thanh tring van giit duoc gia tri chat luong
twong tu nhu trude khi thanh trung nhung thoi gian bdo quan thuong khong
dai.
2.8.1.1. Piéu kién thanh tring siva

Can xac dinh nhiét d6 va thoi gian kéo dai can thiét, nhiét d6 dun
néng doi hoi phai pha huy dugc cAu trac cta truc khuan chiu nhiét, cic vi

khuan gdy bénh. Trong thuc té dé dam bao pha hily hoan toan ciu tric cua
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chung nguoi ta thuc hién céac ché d6 nhiét va thoi gian khac nhau. Do cudng
do va thoi gian dun nong khong thé phu thudc vao ban chit caa hé vi sinh vat
trong sita vi khi tdng nhi¢t d§ thanh trung bét budc phai chon ché do nhiét
dya vao cac vi sinh vat sinh bao tir va cac vi khuan chiu nhiét. Cac vi sinh vat
nay c6 kha ning sinh ra cac loai enzym phén giai cic casein va din dén su
théi rita. Trong khi sita dugc dun néng & ché do nhiét do twong tGng van ton
tai cac loai vi sinh vat c6 kha nang lén men lactic ngan chan sy phat trién
nhanh ciia cic vi sinh vat chiu nhiét von c6 kha ning sinh enzym thiy phan
protein. Mit khéac su ting 1én vé nhiét do thanh trung gdy anh huéng rat trim
trong vé thanh phan va cau tric cia sira khi dun néng, nhiét do cang ting lén
thi bién doi vé vat 1y va héa hoc cua sira dién ra cang sau sac, su bién doi tiéu
biéu 12 sy mit cin bang vé cac thanh phan nito va cac loai mudi khoang ciing
nhu ham lugng vitamin.

2.8.1.2. Cac phwong phdp thanh trung siia

Thanh tring & nhiét d6 thip: Phuong phap nay dugc tién hanh khi
dun nong stra & 63°C trong 30 phut. Po6 1a phuong phap cham va gian doan
nhung c6 uu diém 1a khong lam thay ddi cac dic tinh cua sira, dic biét 1a
thanh phan albumin va globulin khong bj déng tu va trang thai vat 1y cua cac
cau béo khong thay doi. Tuy nhién cac vi sinh vét ua nhiét co thé phat trién
duoc & nhiét do nay, day 1a nguyén nhan gay ting sd luong vi sinh vat cho
stra sau qua trinh thanh trung.

Thanh tring & nhiét d6 cao: phuong phap nay duoc tién hanh khi dun
noéng sira ¢ nhiét dd 75-85°C trong vong 15s, phuong phap nay nhanh lién tuc
va ciing it 1am thay d6i cac dic tinh cua sira.

2.8.2. Tiét trung

Muc dich cua qua trinh ti¢t trung (sterilisation) la ti€u di€t toan bo h¢
vi sinh vat (bao gdm toan b cac vi sinh vat gdy bénh va khong giy bénh) va
v6 hoat khong thuan nghich cac enzym cé trong thuc phém. bé dat dugc muc
dich nay qua trinh ti€t truing dugc thuc hién & nhiét d6 cao (thuong 16n hon
100°C), ddi khi két hop v6i ap suét cao va thoi gian xir 1i nhiét kéo dai. San

pham qua qua trinh tiét tring dugc goi 13 vo trung (sterile product).
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Trong thyc té thuc pham vo tring khong c6 ngoai thyc tién va qua
trinh ti€t trung trong qua trinh san xuét thuc ph'flm khong thé dat duoc mot
cach tuyét d6i. Tuy nhién chung khong chira cac vi sinh vat giy bénh, riéng
cac enzym hau hét da bi vo hoat, cac vi sinh vat khong gay bénh con song sot
voi s6 luong rat thép va hoat tinh trao ddi chat cua chung bi tc ché manh mé.
2.8.3. Co sé khoa hoc ciia qua trinh thanh trung va ti€t trung

Xét qua trinh thanh trung hodc tiét trung mot mau thuc phém Vo1
khéi lugng va thanh phan hoa hoc di biét & nhiét do T,

Goi N, 1a sb té bao vi sinh vt co trong mau trudc khi xtr 1i nhiét

N 14 s6 té bao vi sinh vat con sdng sot trong mau sau thoi gian xir
li nhiét t
Ta co:
N=N,.e™
Véi k 13 hang s6 pha huy ( gia tri k phu thudc vao loai vi sinh vat co

trong mau dang khao sat, phuong phap va ché do thanh trung hodc tiét trung

dang su dung)
Bién d6i biéu thirc trén ta duoc:
N k.t t I 2,303
lo— = - - - — Vol D= 2
No 2303 D

. N ; . . .
Nhan thay khi Yo 10" thi t = D. Nhu vay gia tri D (decimal
o

redution time) 1a thoi gian can thiét xir li mau ¢ nhiét do da chon (T,) dé tong
s6 t& bao vi sinh vét con sdng trong miu khao sat giam di 10 lan.

Theo li thuyét, s6 té bao con séng sot trong mau s& bang 0 khi thoi
gian xtr li nhiét ting dén +oo, diéu d6 co nghia 1a muc do vo tring tuyét dbi
cia cAc mau sau qua trinh xir 1i nhiét s& kho dat dugc trong thuc té san xut.

Thoi gian thanh trang hodc tiét tring c6 thé du doan so bo thong qua
biéu thirc sau: Fi=n.D

Véi F, 1a thoi gian xur 1i thyc pham & nhiét d6 T, da chon

No
N =1 2
&N
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b)

N s6 té bao vi sinh vat dy kién con song sot trong mau sau qua trinh
thanh tring hodc tiét trung ( gia tri N* can chon khong duoc 16n hon 107)
(Lé Vian Viét Man,2004)
2.8.4. Phwong phap thanh trung hoac tiét trung sira
Qua trinh thanh tring hodc tiét tring sita gdm 3 giai doan:
—Gia nhiét ting nhiét 6 thuc pham tir gid tri ban dau lén dén gia tri
nhi¢t do thanh trung hoac tiét trung (thoi gian nang nhiét)
—Gitr thuc phém O gia tri nhiét do can thanh trung hodc tiét trung trong
1 khoang thoi gian xac dinh. (thoi gian gitr nhiét)
—Lam ngudi thyc pham vé gia tri nhiét do thich hop dé bao géi hoic
bao quan san pham ( thoi gian ha nhiét)
Phuong phap thanh trung hodc tiét trung stra dugc chia thanh 2
nhém:
Thanh trung hodc tiét trung sita trong bao bi: trong phuong phap nay sitta s€
duoc rét vao trong bao bi va dong nap. Tiép theo, chung s& dugc dua vao
trong cac thiét bi thanh tring hodc tiét trung. D6i véi nhom san pham duoc
ché bién tir sita nguoi ta thuong sir dung bao bi thily tinh hoidc bao bi nhura.
Thanh tring hodc tiét triung san phdm ngodi bao bi: phuong phap nay duogc
ap dung cho sira va cc thuc pham dang 1ong khac, khi d6 sira s& dugc bom
vao thiét bi xir i nhiét qua cic ving dun ndng , giit nhiét va 1am nguoi. Tiép
theo sita s& dugc dua vao 1 thiét bi trung gian va duoc bom vao thiét bi rot
san pham. Toan bd bao bi va thiét bi trong diy chuyén rot, dong nip... phai
vo trung dé tranh hién tuwong tai nhidm vi sinh vat tr moi trudng vao san
pham, thong thuong bao bi gidy 1a thong dung nhat.
2.9. Anh huwéng ciia nhiét do ddi véi chit lwong cia sira
2.9.1.Nhiét d thip
Khi bao quan sita ¢ nhiét do thap (5°C) s& lam thay doi can bang
mudi ( Phospho (P) va calci (Ca) ) gitta cac micell va pha hoa tan: ham luong
Ca, P va casein cta serum déu ting 1én, pH ciing ting 1én mot chat. Két qua

c6 thé 1am ting thoi gian dong tu, co thé phuc hoi lai tinh chat ban dau cia
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stra bﬁng cach thém mét it CaCl,, diéu chinh vé pH ban dau, hodc xtr li nhiét
(60°C trong 30 phut) dé tai hp thu casein B vao trong micell.

Trong qué trinh bao quan sita twoi nguoi ta nhan thay c6 sy kim him
su phat trién ctia vi khuan do anh hudng ctia mot sé chat doc khuan trong sira
( nhu Lacterin), vi vay di lac s6 luong vi khuan khong nhitng khong ting ma
con giam, giai doan nay dai hay ngan tiy thudc vao sé lugng vi khuan ban
dau cua sita, phu thudc vao nhiét do bao quan ( nhi¢t do cang thép doc khuan
sinh ra dé @c ché vi khudn cang nhiéu), phu thudc vao dbi turong cho sita. Su
kéo dai giai doan doc khuan c6 y nghia 16n trong viéc bao quan sita, do d6
viéc 1am lanh sita ngay sau khi vat 12 bién phép rat quan trong trong bao quan
stra.
2.9.2.Nhiét do cao

Tac dong ctia nhi¢t do cao cho phép tiéu diét cac loai vi sinh vat va la
phuong phap bao quan hitu hiéu, nhung vi sita 1 dang vét chat khong 6n dinh
d6i voi nhiét. Nhiét d sir dung va thoi gian dun néng cé thé lam bién doi sau
sic dén cau trac vat Iy va hoa hoc cua cac thanh phan cha yéu, mic do gia
nhiét cang ro rang hon khi gia tdng nhi¢t do xu Ii.
2.9.2.1. Tdc déng lén chit béo

Cac glyxerid thuong it thay d6i boi tac dong cua phuong phap dun
noéng. O nhiét do rit cao mébi c6 thé xuat hién nhimng thay doi vé thanh phan
nhu tao ra mot vai loai acid khong no c6 mach ngan hoic tao ra cac dong
phan cua céc acid béo.

Nguoc lai cu tric 1i hoa cua cac tiéu cau béo chiu anh hudéng dang
ké boi sy dun nong : trén 65°C, protein ctia mang bi bién tinh va tat ca cac
glycerit déu tro thanh dang 1ong. Chat béo hoan toan bi néng chay va xuit
hién mang crem dong thoi giy ra sy két dinh & bé mit cua cac cau béo, su
tach cac cau béo phu thudc vao cuong do xur 1i nhiét, hién tugng nay duoc coi
nhu mot qua trinh bién tinh cta chét béo.
2.9.2.2. Tdc ddng lén cdc chit chira nito

Céc protein hoa tan dugc déu bi bién tinh mot chiéu ( bién tinh khong

thuan nghich) bat dau tir nhiét do khoang 60°C trong vai phut. Cac
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imunoglobulin déu 1a cac chat nhay cam véi nhiét nhat. Sy d6t nong lam giai
phong cac géc —SH ty do tir cac acid amin chira lyu huiynh nhu cystin va
cystein von 1a cac cau tir chinh cu thanh cac protid hoa tan cua sita.

O nhiét do thap hon 100°C, casein nguyén thé khong bi bién tinh ma
chi & nhiét 46 120+130°C trong nhiéu gid c¢6 thé giy ra su hu hong dang ké
thanh phan casein. Nguoc lai, do ciu trac phuc tap cua calciphosphocaseinat
nén co su bién tinh khi nhiét do vuot qua 75+80°C.
2.9.2.3. Tac déng Ién thanh phin dwong lactose

Khi dun nong sira trén 100°C trong 1 thoi gian, lactose bi phan huy
tao thanh cac acid hiru co, cac loai rugu va andehyd. Acid fomic dong vai tro
nhu mot nhan t6 ching minh su thich hop ctia ché do tiét trung sita st dung.
Viéc dun nong dé dang dan dén cic mau nau dam hay nhat cho san pham,
ching han do céac acid amin tu do phan tmg v6i duong lactose tao ra mau niu
cho san pham thudng xay ra ngay khi nhiét d6 dun nong vuot qua 80°C. Sy
xuat hién cic chit mau melanoidin nay thudng kém theo lam ting d6 acid cua
moi trudng. Cac bién doi ndy 1am giam gia tri thuc pham cua sita bdi mot sb
acid amin can thiét (ddc biét lyzin), tham gia vao phirc chét giira lactose —
protein, ma phirc chat nay khong c6 mot loai enzym tiéu hoa nao co thé phan
tach duoc.
2.9.2.4. Tdc dpng dén cdc enzym

O 75°C phosphatase kiém bi pha hiy ngay tic khic. Trong khi do
can phai dat dén 80+82°C trong vai gidy dé pha huy enzym reductase, ciing
nhu peroxydase. O 85+90°C tiéu diét dugc mot vai loai enzym lipase cua vi
sinh vat.
2.9.2.5. Tdc dong dén cdc vitamin

O nhiét 46 dun néng thap khong cé tic dung pha huy cac vitamin.
Nhiét do hién sir dung phd bién trong cong nghiép ché bién sita véi trinh do
hién dai khong giy ton that vitamin dang ké ma chinh oxi méi 1a yéu t6 chinh
trong co ché phan huy cac vitamin. Khi dun noéng dén 80°C trong diéu kién co
oxi tr do s& gy mat mat dang ké mot sé vitamin (A, By, By, C); dun néng

100+110°C dugc thuc hién trong diéu kién khong cé khong khi thi gﬁn nhu

23



toan bo céac loai vitamin dugc bao toan, ngay ca vitamin C von 13 loai vitamin
khong bén vimg d6i voi nhiét. Mot vai kim loai nhu dong, sat....xac tic manh
qua trinh phd huy vitamin C dudi tdc dong ctia nhiét.

2.10. Vi sinh vét trong sira

2.10.1.Procaryote : nhém vi khuan c6 nhan chwa hoan chinh.
2.10.1.1.Nhém vi khudn lactic

Vi khuan lactic 1a nhom vi khuan cé y nghia quan trong nhat doi véi
cong nghiép ché bién sira, nhd chung ma ngudi ta c6 thé san xuét ra nhiéu
loai sita khac nhau. Mét sb loai vi khuan lactic tiéu biéu:

Streptococus Lactus: vi khuan nay phat trién tot trong sita va mot sd
moi truong pha ché tir sira, ddy 13 loai vi khuan hiéu khi. Nhiét do thich hop
phat trién tot 1a: 30+35°C. Voi dic tinh sinh héa quan trong 1a 1én men
glucose, galactose, dextrin nhung khong 1én men saccharose.

Streptococus Cremoris: phat trién t6t & 20+25°C ching 1am cho sita
dong tu nhung ciing 1am cho sita bi nhét. Chung thudng lam cho san pham co
mui d& chiu va lam sita c6 do chua thdp hon, thuong dugc dung trong ché
bién bo.

Céc vi khuan sinh huong: dy 1a nhém vi khuan lactic ¢6 kha ning
tao nén trong sira va cac san pham sita nhiéu acid d& bay hoi (a. acetic, a
propionic...) va cac chat thom khac (diacetyl, ester...). da sb cac vi khudn nay
cb enzym citritase nén c6 thé 1én men acid citric. C6 3 loai vi khuan sinh
huong 1a S. Citrovorus, S. Paracitrovorus va S. Diacetylactic, nhi¢t d0 phat
trién thich hop cua ching 1a 30-35°C.

Cac vi khuan gay dang: S.Liquefacien c6 nhiéu tinh chat giéng
S.Lactic, phat trién tot & 30°C ngoai ra ching phat trién trong sita gdy nén qua
trinh peptone héa lam cho san phdm cé vi déng.

(Duong Thi Phuong Lién,2000).
2.10.1.2.Vi khuén Coliform

Trong sita, vi khuan Coliform s& giai phong dudng lactose tao acid
lactic va cac cac acid hitu co khac ; khi CO,, N,... Ching ciing phan gidi

protein trong sira tuoi tao ra cac san pham khi lam cho san pham c¢6 mui kho
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chiu. O nhiét do 75°C trong khoang thoi gian 20s, vi khuan Coliform s& bi
tiéu diét (Lé Van Viét Man,2004)
2.10.1.3. Vi khudn gay thoi

Vi khuan gay thbi khong 1én men dudng sita, ching c6 kha ning tao
enzym phan huy protein, gidi phong peptone thanh cac acid tu do va amoniac.
Peptone 1am cho sita ¢6 vi dang, amoniac 1am cho sita c6 phan tng kiém.

Vi khuan nay chia lam 2 loai:

—Loai hiéu khi: Bacterium Fluorescen, Proteus Vulgaris, Bacillus Subtillis
—Loai yém khi: Bacterium Putrificus, Bacterium Botulinus...

2.10.2. Eucaryote nhom vi sinh vat c6 nhan hoan chinh

2.10.2.1. Ném men ( Yeasts)

Hau hét nAm men c6 dang hinh cau, elip hodc hinh try, trong sira va
cac san pham sita thuong thiy cac gibng nAm men sinh bao tir va khong bao
tu, chung 1én men duong lactose thanh khi carbonic va ruou, day 1a mot phan
g sinh hoa quan trong trong qua trinh hinh thanh mot s san pham sita
chua.

C6 loai ndm men khong phan huy lactose dwoc, nhung vi khuan
lactic trong sita chuyén lactose thanh glucose va galactose, sau d6 nAm men
1én men cac dudng don ndy tao thanh cac san pham can thiét cho cac san
pham sira 1én men.

Mot s6 ndm men thudc Mycoderma c6 kha nang tao enzym phan huay
protein va lipid tao nén vi déng trong cac san pham sira.

Cic loai ndm men thudng gip trong sita nhu: Sacharomyces
cerevisiae, Mycorderma, Torula, Kluyveromyces marxianus, Debaromyces
hanseni...
2.10.2.2.Nidm méc

Nam moc c6 kha ning phan giai protein va lipid nén thuong giy vi
ddng trong cac san pham sira. NAm mdc thuong phat trién sau ndm men, vi
thé chi thiy trong sita bi hu hong hodc trén phomai mém.

Trong sira thuong thdy céc loai nam moc sau:
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Mucor, Aspergillus, Penicillum, Clad- osprium thuong tao nén trén
bé mit bo, phomai nhirng vét mau khac nhau va gay mui 6i.

Odium lactic: thudng thdy trong sita, tao nén bé mit vang chua mot
16p trang dic biét 1a c6 mui thom nhu san pham 1én men lactic. Méc nay
thuong gay 61 lipid trong sira.

T4t ca ndm mdc thuong hiéu khi, thich nghi véi méi truong acid va
dic biét 1a trong mdi truong da bi vi khuan lactic acid hoa. Chung khong phat
trién trong sita twoi ma phat trién trong san pham sita chua. Trong trudng hop
nay chiing kiém hoa sira
2.11. Cac dang hu héng cia sira do vi sinh vat
2.11.1. Sira bi acid hoa

Su chuyén hoa sinh hoc quan trong nhét trong sita 1a do cac vi
khuan:Streptococus lactic 1én men dudng lactose trong sira tao acid lactic 1am
cho pH cua sita ha thap két qua sita bi chua. Vi khuan nay ngoai viéc st dung
duong lactose dé 1én men chung con s dung dudng glucose, galactose,
matose, dextrin dé 1én men nhung khong sir dung saccharose dé 1én men. Vi
khuan ndy phat trién tot & nhiét d6 30+35°C , sau 10+12 gio chiing s& lam cho
sita c¢6 d6 chua 110+120°T . Qua trinh 1am chua sita ngoai vi khuan
Streptococus lactic con ¢o cac vi khuan khac nhu Streptococus Gremoris,
Streptococus Thermophillus va Streptococus Boris.... Do sy san sinh acid
lactic nhiéu 1am cho pH sira ha thép tao diéu kién cho céc vi sinh vat khac
phat trién va phan giai protein trong sita dién hinh nhu nim méc: Geotricum,
Penicillium... va mot s6 vi khuén bit dau tac dong.

Qua trinh sira bi acid hoa ngoai san pham 1a acid lactic con c6 mot sd
chit khac duoc tao ra nhu: acid acetic, cdn etylic, diacetyl, CO,, Ha...

2.11.2. Sira bi phan giai lipid ( sira 0i)

Sita thuong bi 6i, ¢6 vi kho chiu do su xuat hién cua vi khuan
Bacterium Fluorescens, nAm mdc. Ching tiét men lipase phan giai chat béo
trong sira tao glycerol va acid béo. Chung st dung triét dé glycerol con cac

acid béo trong do c6 acid butyric ty do 1am cho sira c6 mui 6i. Ngoai ra su
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thuy phan protein trong sira cho ra peptid, albumos cling lam cho sfra c6 mui
Oi.
2.11.3. Sira ¢6 sic tb
2.11.3.1.Sita c6 mau do

Do sy phat trién ctia vi khuan Serratia Marcescens hodc Bacillus
lactic erythrogenes chiing két tiia casein trong sita, sau d6 peptone hoa chat
nay lam cho sita c6 mau d6. Vi khuan Bacillus lactorubefaciens gan giong
v6i E.Coli 1am cho sita nhdt c¢6 mau hong do. Vi khuin Micrococcus
prodigiosus hoic Chromo bacterium prodigiosum hinh thanh nhiing cham d6
trén bé mit cla sira va kem, acid hoa lam sita dong. Nam men Torula va
Sarcina c6 thé 1am cho sita d6 . Bacillus Mycoides roseus hinh thanh nhiing
vong nhudém hdng trén sita, khong nén nham su hu hong nay véi su cd mit
mau trong sita do xuat huyét thuong hay xdy ra.
2.11.3.2. Sita xanh

Do sy phat trién cua cac vi khuan PseudomonasCyanogebes, Bacillus
Cyanogenes va mot sb truc khan ngan rat di dong song trong méi trudng vira
du acid san sinh sac to trén bé mat sita lam cho sita ¢6 nhiing chdm xanh sam,
vi khuan nay d& bi tiéu diét sau khi dem s6i & 80°C. Ngoai ra, con co cac vi
khuan khac ciing lam cho sita xanh nhu: Bacterium syncyaneum, Bacterium
coeruleum va Bacterium indigona ceum.
2.11.3.3. Sita vang

Do su phat trién ciia Pseudomonas synxantha, Bacterium synxantha
chi séng trong sira di dun soi khong co vi khuan lactic, ching peptone hoa
casein trong stra san sinh NHs. Khi ¢6 sy hi¢n di¢n cia cac vi khuén nay stra
c6 mau vang kim loai. Ngoai ra con cac vi sinh vat khac cling lam cho sira c6
mau vang nhu: SarcinaBacterium faevum, Saccharosemyces...
2.11.3.4. Sita kéo sgi

Do d6 chua tang 1én hodac mot s6 vi khuan nhu : Streptococus lactic,
Bacterium lactic viscosum san xuat ra hop chat glucoproteic goi 1a muxin lam
cho sita tré nén dinh thanh soi nhy, sita dau xuét hién, gia stic viém v ciing

lam cho sira kéo soi.
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2.11.3.5. Sita ding va mén

C6 nhiéu loai vi khuan phat trién manh lam thay doi thanh phan héa
hoc cua sita lam giam luong lactose va ting chat mudi lam cho sita dang va
man. Sy bai tiét khong binh thuong cua sita ¢6 thé do va bi viém gay ra do
cac loai vi sinh vat khac nhau. Pién hinh 13 cau khuin giy viém va
Streptococus Mastitidis 1am cho sita bai tiét kém di tr& nén man, ding, lugng
KCl, NaCl tang va luong lactose giam, trong sita xuat hién s¢i chi ldy nhay
sau d6 sira c6 mui khé chiju. Vi khuan giy viém va c6 thé vao co thé bo sira
theo dudng tiéu hoa hodc do tay vit sita ban, may vit sita khong sach, vi
khuan cé san trén va Micrococcus, nam men Torula Amara ciing c6 thé 1am
cho sita dang. Ngoai ra vi ding cua sita ¢ thé xuét hién sau khi bao quan sira

& nhiét d6 thap.
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Chueng 3 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

3.1. PHUONG TIEN
3.1.1.Pja diém thuc hi¢n
—Tién hanh nghién ciru, thu thap s liéu tai nha may nudc giai khat FESTI
-Xr i sb liéu tai phong thi nghiém. B mén Cong Nghé Thuc Pham, Khoa
Nong Nghi¢p va Tai Nguyén Thién Nhién.
3.1.2.Nguyén liéu
Stra bo tuoi mua tai trai bo stta Chau Thanh- An Giang.
Duong RE ( Cong ty duong Bién Hoa).
Stra bot C6 Gai Ha Lan
3.1.3. Hoa chat
Na,SO4 khan, dung dich H,SO., NaOH khan, isoamyl alcohol, dung
dich HCL, chi acetat, dung dich Fehling A, Fehling B....
Moi trudng dé nudi cdy vi sinh vat: hiéu khi, Coliform (Nutrient agar
va Endo agar)
3.1.4. Dung cu
—Can dién tu
—pH ké
~Nhiét ké
—Nobi thanh tring
—May dong hoa
—May do mau
—Dung cu déng nip.
—Cung mot sb thiét bi va dung cu khac
3.2. Phwong phap nghién ciru
3.2.1. Phwong phap thi nghiém
Thi nghiém duoc bd tri hoan toan ngiu nhién, két qua duogc tinh

thong ké cuia 3 1an lap lai va bicu thi két qua bang gid tri trung binh.
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Duva vao tai liéu tham khao duoc, phﬁn nghién ctru nay khao sat cac
van dé quan trong co thé anh hudng dén chét luong sita tuoi tiét trung.
3.2.2. Quy trinh ché bién dw kién:

Su’a tuoi

Loc sach

Phaiang} Khao sat

Khao sat {Strabit ——p Ph0+che <4— Duong(Khao
sat

Pong hoa ¢ Khao sat

4_

R6t chai

Tiét rung }Khéo sat

Thanh pham

Béo%uén Theo doi

Hinh 5: Quy trinh ché bién du kién

Céc khao sat duoc b tri & cac cong doan: pha lodng, phdi ché, dong
hoa va ti¢t trung.
3.3. Noi dung va bo tri thi nghiém
3.3.1.Phdn tich thanh phén co bén ciia nguyén li¢u sita twoi
3.3.1.1. Muc dich

Nhim biét duoc cac thanh phan protid, lipid, glucid, chat kho va tri
s6 pH cua sita bo tir nhidu ngay tiép nhan khac nhau dé thiét lap ty 1 phdi ché

va ¢o bién phap xur 1i thich hop nhdm bao dam chat luong sita thanh pham.
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3.3.1.2. Bé tri

Sita bo twoi sau khi loc dugc phan tich cac thanh phan: chat kho, dam
tong s6, ham luong chit béo, ham luong lactose va pH.

Céc thi nghiém dugc tién hanh ba lan 1ap lai, léy gia tri trung binh va
1am tron dén phan trim don vi.
3.3.1.3. Chudn bi mdu

Mau duoc st dung dé phan tich thanh phan nguyén liéu 1a sira bo
tuoi, duoc loc qua vai loc dé loai bo tap chét co hoc.

Cac mau dugc chuan bi va phan tich theo cic phuong phap ¢ phan
phu chuong
3.3.1.4. Cdc chi tiéu can xdc dinh:

Chét kho, dam tong s, ham luong chat béo, ham luong lactose va

pH.
Bang 10: Phwong phap xac dinh cac chi tiéu
Chi tiéu Phwong phap
Chat kho Phuong phép sy dén khoi lugng khong doi
Pam tong s Phuong phép Kjeldahl
Ham lugng béo Phuong phap Gerber

Ham lugng Lactose  Phuong phép thé tich
pH Dung pH ké dién tir

3.3.2. Thi nghiém 1: Khdo sdt anh hwéng ciia t 1é pha lodng dén chit
lwong va tinh kinh té san phim sira.
3.3.2.1. Muc dich

Tim ty 1é pha lodng thich hgp nhim 1am ting hiéu sudt va gia tri kinh
té, giam gia thanh san pham nhung dong thoi van giit dugc mau sic va cht
luong cam quan ctia san pham.
3.3.2.2. Bé tri

Thi nghiém gém 1 nhan té

Nhan t6 A: Ty 1& pha lodng: Al, A2, A3: tuong Ung véi ty 1é pha

loang nudc : sita twoi 1a 1:9; 2:8; 3:7.
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Thi nghiém dugc b tri ngau nhién 3 lan lap lai

0 S6 nghiém thirc 1a: 3x3= 9 nghiém thirc

Méiu Ty 18 nuée (%) Ty 18 sira tuoi (%)
Al 10 90
A2 20 80
A3 30 70

3.3.2.3. So dé bé tri thi nghi¢m

Stra tuoi

Loc sach

Pha loang

v

Al

v

A3

e

Sttabot —— P Phdiché <€——— Duong
Ponghoa (250 kg/cm? — 5 phut)

«

R6t chai

4_

Tiét tring  (121°C — 10 phut)

v

Thanh pham
Hinh 6: So' dd b6 tri thi nghiém 1
3.3.2.4. Chudn bi méu
Sita tuoi khi mua vé sau khi loc sach loai bo tap chit, duoc tién hanh
pha lodng & céc ty 1é khac nhau. Sau d6 duoc phdi ché vdi 20% sira bot hoan
nguyén va 5% duong & 70°C va tién hanh dong héa & 4p suat 250 kg/cm?
trong 5 phat. Cubi cting dugc rot chai va tiét tring ¢ 121°C trong 10 phut.
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3.3.2.5. Cdc chi tiéu can xdc dinh

Tién hanh danh gia cam quan céc chi tiéu: mau sic va muc do ua
thich.
—Dbi véi chi tiéu mau sic dung phuong phap xép thir tu theo cudng do mau
trang tir cao dén thap.

—Déi v6i chi tiu muc d6 wa thich: dugc danh gia theo thang diém Hedonic

Bang 11: Piém cam quan theo thang diém Hedonic

Piém Yéu Cau
9 Thich cuc do
8 Rat thich
7 Thich vura phai
6 Thich hoi hoi
5 Khong thich khong chén
4 Chan hoi hot
3 Chan vura phai
2 Chén rat nhiéu

1 Chan cuc do

Két qua duogc xt 1i thong ké bang phan mém MINITAB.

3.3.3.Thi nghi¢m 2: Khio sat anh huong ciia sira bot va dwong dén chat
lwong sira déng chai thanh pham.
3.3.3.1. Muc dich

Tim ty 1& phdi ché sita bot va duong thich hop dé ting thém gia tri
dinh dudng va gia tri cam quan, dong thoi ting gia tri kinh té cho san pham.
3.3.3.2. Bé tri

Thi nghiém gém 2 nhan té

Nhan td sita bot F: F1, F2, F3 tuong Ung voi luong dung dich sita bot
thém vao: 20%, 25%, 30%.

Nhén t6 dudng E : E1, E2, E3 tuong tng v6i lugng dudng thém vao :
5%, 6%, 7%.

Thi nghiém duogc b tri ngau nhién 3 lan lap lai
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0 S6 nghiém thire: 9x3= 27 nghiém thirc

Sira bot ( dang Pudng
o (1) (1)
dung dich) E1 (5%) E2 (6%) E3 7%)
F1 (20%) F1E1 F1E2 F1E3
F2 (25%) F2E1 F2E2 F2E3
F3 (30%) F3E1 F3E2 F3E3
3.3.3.3. So do bo tri thi nghiém
Stra tuoi
Loc iach
Pha loang
Phoi ché
I I I
El E2 E3 El E2 E3 El E2 E3
Péng hda (250 kg/cm?® — 5 phut)
Rét chai
Tiét trung  (121°C — 10 phut)
Thanh pham

Hinh 7: So' d6 b6 tri thi nghiém 2

3.3.3.4. Chudn bi méu

Sita bot mua vé sau khi kiém tra chat lugng, han bao quan... dugc
phuc hoi hoan nguyén bang cach pha nudc: cir 130g sita bot pha 900ml nude
& nhiét do tir 45 +60°C ( dé dat duogc 1 lit sira twoi hoan nguyén), khudy déu,
loc qua rdy sau d6 b sung vao sita tuoi voi ty 1& pha lodng duoc chon & thi
nghiém 1 cung v6i dudng, trong giai doan nu phdi ché & nhiét do 70°C véi

cac muc do da bo tri, sau khi phoi che sita dugc dong hoa véi ap suat 250
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kg/cm? trong thoi gian 5 phit, cudi cuing duoc rot chai va tiét trung & 121°C
trong 10 pht.
3.3.3.5. Cdc chi tiéu cin xdc dinh
Mau sic, mui, vi va mic d6 wa thich.
—Péi véi chi tiéu mau sic dung phuong phap xép thir ty theo cuong do mau
tring tir cao dén thip. (Néu 2 hay nhiéu mau c6 cung cudng dé mau gidng
nhau c6 thé cho cing sé diém tuong tng)
—Déi v6i chi tiéu mui, vi dung phuong phép cam quan cho diém theo thang
diém mo ta bang 12
—Déi voi chi tieu mic do wa thich ding phuong phip cam quan cho diém
theo thang diém Hedonic (bang 11)
Bang 12: Piém cim quan ciia sira theo thang diém mé ti cho thi
nghiém khio sat Anh huwéng ciia sira bot va duwong dén chat lwgng sira

déng chai thanh pham.

Chi , 3
Piém Yéu cau
tiéu
1 Mui thom béo, rat dac trung, hoa hop, khong ¢ mui nau
2 Mui thom béo, dic trung, khong co6 mui nau.
Mui 3 Mui it thom it béo, kém dac trung, hoi c6 mui nau
4 Mui khéng thom béo, khong dic trung, hoi c6 mui niu.
5 Mui vi la, mdc, chua, khoéng dac trung.
1 Vi béo ngot, ém diu, hoa hop, hoan toan dic trung.
2 Vi béo ngot dac trung, ém diu, chua hoan toan hoa hop.
Vi 3 Vi béo ngot it dic trung cho san pham, it hoa hop.
1
4 Vi béo ngot khong dac trung (quéa béo, hoac qua ngot),
khong hoa hop
5 Vi la, chua... khong dac trung, khong hoa hop.
Két qua dugc xu 1i thong ké bang phan mém MINITAB va
Statgraphics plus.
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3.3.4. Thi nghiém 3: Khdo sdt sw anh hwéng ciia thoi gian khi dong héa ¢
dp sudt 250kg/cm’ dén chit lwong siva déng chai thanh phim
3.3.4.1. Muc dich

Nham tim thoi gian thich hop cta qua trinh déng héa & ap suat 250
kg/cm? dé san pham c6 mau sac va trang thai tot nhat.
3.3.4.2. Bé tri

Thi nghiém goém 1 nhan t6 :

Nhan t6 H: 13 thoi gian dong hoa véi H1, H2, H3 twong tng vdi thoi
gian dong hoéa la: 5 phut, 7 phut, 9 phut.

Thi nghiém dugc b6 tri hoan toan ngau nhién 3 lan lap lai

0 S6 nghiém thirc: 3x3=9 nghiém thirc.

. < Thoi gian
Ap suat 5 phiit 7 phiit 9 phut
250 kg/cm? H1 H2 H3

3.3.4.3. So' d6 bo tri thi nghiém

(Hinh 8) 3
3.3.4.4. Chuan bi mau

Sira twoi mua vé sau khi xtr li va loc sach, duoc pha loang theo ty 1€
dugc chon & thi nghiém 1, tiép theo duoc phéi ché véi thong s6 tdi wu tim
thiy & thi nghiém 2. Tién hanh khao sat déng hoéa & ap sudt 250 kg/cm’ véi
nhan t6 thay doi 1a thoi gian dong hoa ( nhan t6 H) theo bd tri thi nghiém .

Sau cung stra dugc rét chai va tiét trung ¢ 121°C trong thoi gian 10 phut.
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Stra tuoi

\

Loc;sach

PhaYoﬁng

Yy .
Sttabgt ———» Phdiché €——— Duong

D(‘A)n?h()a
Y ¥ ¥
\ A
R6t chai
\ 4
Tiét tring  (121°C — 10 phtt)

Yo
Thanh pham
Hinh 8: So' dd b6 tri thi nghiém 3
3.3.4.5.Cdc chi tiéu cin xdc dinh
Tién hanh danh gid cam quan cac chi tiéu mau sic va trang thai cta

san pham.

—Déi véi chi tiéu mau sic dung phuong phap xép thir tir theo cuong dod

mau trang tir cao dén thap.

—Déi v6i chi tiéu trang thai dung phwong phap cam quan cho diém theo

bang diém mo ta.(bang 13)
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Bang 13: Piém cam quan trang thai ciia sira theo thang diém mé ta cho

thi nghiém khao sat thoi gian dong hoa & ap suat 250 kg/cm?

Piém Yéu cu
1 San phém d@)ng nhét, khong c6 vang sira, khong co6 lon con
2 San ph'flm tuong doi déng nhat, c6 rat it vang stra, khong c6 lon con
3 San pham tuong d6i dong nhat, co it vang sita, c6 lon con.
4 San phém kém d@)ng nhét, ¢6 nhiéu vang sira, co nhiéu lon con.
5 San pham khong dong nhat, C6 rat nhiéu véang sita va lon con.

Két qua duoc st 1i thong ké bang pham mém MINITAB.
3.3.5. Thi nghiém 4: Khio sit anh hwéng ciia ché d9 tiét trung dén chat
lwong san phim sira dong chai.
3.3.5.1. Muc dich

Tim ra duoc nhiét do va thoi gian toi wu nhat dé san pham dat duoc
chét luong t6 nhat vé mau sic, mui vi.... Va nhét 1 c6 kha ning bao quan lau
dai va khong c6 su hién dién cua vi khuén gay bénh.
3.3.5.2. Bo tri

Thi nghiém gom 2 nhan té

Nhan t6 C: nhiét do véi Cl1, C2, C3 twong Ung voi nhiét d6 1a: 121°C,
125°C, 127°C

Nhan t6 D: thoi gian giit nhiét véi

D11, D12, D13 tuong ing v&i thoi gian gilt nhiét 1a: 5,10,15 phat

D21, D22, D23 tuong ung v&i thoi gian gilr nhiét 1a : 1,2,3 phat

D11, D12, D13 tuong rng v6i thoi gian gitr nhiét la : 1,2,3 phut

Thi nghiém duogc b tri ngau nhién 3 lan lap lai

0 S6 nghiém thirc: 9x3=27 nghiém thirc

Nhiét @ C1 (121°C)  Nhiétddp C2 (125°C)  Nhiét d§ C3 (127°C)

TG it nhict D11 (5°) TG giit nhiét D21 (1°) TG giit nhiét D31 (17)

TG giit nhi¢t D12 (10°) TG git nhidt D22 (2°) TG giit nhiét D32 (2°)

TG giit nhiet D13 (15°) TG giit nhiet D23 (3°) TG giit nhiét D33 (3")

3.3.5.3. So dé bé tri thi nghi¢m

Stra tuoi
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v

Thanh pham

Hinh 9: So @6 b6 tri thi nghiém 4

3.3.5.4. Chudn bi méu

Stra tuoi sau khi lgc sach, loai bo tap chit va pha loang theo ty 1¢ &
thi nghiém 1, duoc phdi ché vé6i thong sb t6i wu thi nghiém 2 va tién hanh
ddng hoa & ap suat 250 kg/ecm?® voi thoi gian tim duogc & thi nghiém 3 . Sau
khi déng hoa sita dugc vo chai va tiét trung & cac ché do nhiét khac nhau.
3.3.5.5. Cdc chi tiéu can xdc dinh

O mdi ché do tién hanh danh gia cac chi tiéu: mau sic, mui vi, trang
thai, do pH, kiém tra coliform va téng vi sinh vat hiéu khi.
—Péi v6i chi tidu mau sic: ding may do mau Photoelectronic colorimeter
—pH : do bang pH ké dién tir.
—Kiém tra Coliform, va tong vi sinh vat hiéu khi bang phuwong phap dém

khuan lac trén moi truong dic trung.
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—Dbi véi chi tiéu trang thai va mui vi ding phuong phap cam quan cho diém
bang diém 14
Bang 14: Piém cam quan theo thang diém mé ta cho thi nghiém khao sat

ché @ tiét trung.

Chi i s
Diém Yeéu cau
tieu
1 Thom béo, cé vi rat dac trung, khong c6 mui nau.
2 it thom béo, ¢ vi dic trung, khong c6 mui nau.
Mui vi 3 it thom, it béo, co6 vi kém dic trung, hoi c6 mui nau.
4 Khong thom béo, c6 vi khong dac trung, hoi c6 mui nau.
5 Mui vi hoi la, hoi chua.
1 San pham dong nhat, khong c6 vang sira, khong c6 lon con
2 San pham tuong doi dong nhat, co rat it vang sira, khong c6
lon con
Trang 3 San pham tuong d6i dong nhat, co it vang sira, c6 lon con.
thai 4 San pham kém dong nhat, c6 nhi€u vang stra, c6 nhic¢u lon
con.

5 San pham khong dong nhat, C6 rat nhiéu vang sira va lon

con.

Két qua dugc s li thong ké bang pham mém MINITAB va
STATGRAPHICS Plus.
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Chwong4 KET QUA VA THAO LUAN

4.1. Thanh phan chinh ciia nguyén liéu

Nguyén liéu anh huong rat 16n dén qui trinh céng nghé va chit luong
thanh pham, do d6 chit luong nguyén liéu ban dau 1a rat can thiét cho cong
viéc ché bién. Pac biét 1a thanh phan nguyén liéu sita, sira thay doi tiy theo
giéng dong vat cho sira, mua vy, ché d6 nuoi dudng, tinh trang strc khoe, giai

doan cho sita va k¥ thuat vat stra.....

Bang 15: Thanh phan héa hoc sira bo twoi

, _Thanh phan Ty 18, % *
Chat kho tong so, % 11,20
Ham lugng dam téng s6, % 3,54
Ham lugng béo, % 3,08
Ham luong lactose, % 3,64
pH 6,75

(*) Sé liéu trung binh cua 3 1an lip lai.

Tir két qua cho thay sita tuoi 13 mot san phdm c6 gia tri dinh dudng
cao, mat khac trong thanh phan sita tuoi lai chtra dén gan 90% nuéc. Do d6 1a
moi truong rat thuan loi cho su phat trién cua vi sinh vat. Vi vay dé dam bao
chat lugng sita thanh pham han ché sy gia ting luong vi sinh vt trong sita, ta
phai ché bién ngay hodc sau khi lam sach co thé sur dung cac bi¢n phap dé
tdn trit nhu: lam lanh. . ..

Bang 16: Thanh phan héa hoc ciia sita bot Cé Gai Ha Lan

Thanh phin (%) Ty 18
bam 24,20
Béo 23,40
Carbohydrate 43,10
Am 3,50
Khoéng 5,10

Stra bot 1a san pham duogc lam mat nudc gan nhu hoan toan, nén ham

luong céc thanh phan trong sira bot thuong cao hon rat nhi€u lan so véi sira
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tuoi, do do stra bot 1a mot loai san phém c6 gia tri dinh dudng cao. Vi hau hét
tat ca cac loai sira bot déu co6 d6 am thap va dugc dong goi ki trong bao bi &
diéu kién chan khong nén co thé han ché duoc sy phat trién cta vi sinh vat, vi
vay thoi gian bao quan c6 thé kéo dai (khoang 6 thang ddi véi sita bot nguyén
kem). Mat khac sira bot con tiét kiém duoc bao bi, van chuyén thuan loi dé
dang nén day chinh 13 mot trong nhitng vu diém 16n cua sita bot so véi sita
tuoi.

Tuy nhién khi lya chon sita bot 1am ngudn nguyén liéu trong san xuat
can lua chon loai sita bot ¢6 gia thanh phu hop, chét lugng on dinh, c6 mui
thom tu nhién, mau tring min déng nhat, va van dé quan trong la kha ning
hoa tan hoan toan cua stra bot trong nudc. Trang thai, cAu tric va tinh chat
cta dung dich sira bot sau khi hoa tan sao cho phai gan gidng véi sita tuoi tu
nhién.

4.2. Anh huéng cia ty 1¢ pha loing dén chat lwong san pham sira
Bang 17: Két qua dnh hwéng ciia ty 18 pha loing dén mau sic va mirc dd

wa thich cia sdn pham

Miu Chi tiéu
(T I¢ Sika tuoi: nuéc) Mau sac(*) Mirc d§ wa thich(*)
9 sita twoi : 1 nudc 2,00° 6,50°
8 stra tuoi : 2 nudc 2,00? 6,75%
7 sita twoi : 3 nudc 1,72° 5,83
F=3,11 F=25,92
P= 0,049 P=0,000

(*) Két qud thong ké trung binh ciia 3 lan Idp lai.
Cdc nghiém thirc trong ciing mot ¢ét ¢ ciing mau ti thi khéng c6 si

khac biét o murc y nghia 5%.
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Hinh 10: Anh hwéng cia ty 1¢ pha lodng dén diém cam quan mau sic va

murc d) wa thich ciia san pham.

Mau sic cua sita tuoi nguyén chat phu thudc nhiéu vao su khuéch tan
anh sang boi cac micell protein va cac hat chét béo sira. Trong khi d6 nuéc 1a
thanh phan chinh cua sita, dong vai tro 1a dung moi hoa tan, 1a méi truong
phan tan cac chat. Do d6, khi san pham sita duoc pha lodng va dong hoa thi
mau sic cua sira ¢ thé duoc cai thién tra“ing hon.

Qua bang 17 cho thdy, cac mau c6 diém théng ké trung binh vé mau
sdc cang thap s& cho san phdm c6 mau cang tring dep dic trung. Tuy nhién
v6i cac ty 18 pha lodng sira tuoi : nude trén cac mau khong c6 sy khac biét vé
mau sic & muc ¥ nghia 5%. Cac san pham déu trang dep nhu nhau. Nguogc
lai, khi xét vé muc dd wa thich mau theo thang diém Hedonic thi mau c6 diém
théng ké trung binh cang cao chimg t6 mau dugc ua thich cang nhiéu, qua
bang 17 va hinh 10 d& nhan thay 2 mau véi ty 1€ sita tuoi : nudc 1a 9:1 va 2:8
duoc ua thich hon ca.

Khi két hop ca 2 chi tiéu mau sic va mirc do ua thich c6 thé chon ty
1¢ pha loang 1a 8:2 dé tiép tuc khao sat cac yéu to khac. Do miu nay c6 ty 1¢

phu hop, c6 kha ning giam gia thanh va ting gia tri kinh té cho san pham.
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4.3. Anh huéng ciia sira bot va dwong dén chat lwong sira déng chai

thanh phim

Bang 18:Két qua anh hwéng ciia cac ty 1¢ phoi ché dén chit lwgng cam

quan ciia sira d6ng chai thanh phim

Miu Chi tiéu (*)
Mau sac Mui Vi Mirc d¢ wa thich
20%Sirabdt 5%duong 1,95° 1,54* 2,83% 5,95
20%Strabot 6%duong 1,95° 1,58 1,75% 6,66
20%Strabot 7%duong 6,75¢ 1,54° 1,83 6,54
25%Sirabdt 5%duong 1,91° 1,62° 2,79% 5,79°
25%Sirabdt 6%duong 1,83* 1,58 1,78° 7,33¢
25%Strabot 7%duong 4,25° 1,58 1,75% 6,37%
30%Sirabdt 5%duong 4,20° 2,83° 2,37 6,41*"
30%Strabot 6%duong 5,834 2,87° 1,58° 6,79°%"
30%Strabot 7%duong 7,45¢ 2,95° 1,79% 6,87°%f
F=229,23 F=48,86 F=11,12 F=81,80
P=0,000  P=0,000 P=0,000 P=0,000
8 _
7 - . I N -
S 6 B Mau sic
&5 -
g O Mui
08 4 —
| Vi
§ 3 !
Q2 OMPUT
. J]
0 T 1
20%- 20%- 20%- 25%- 25%- 25%- 30%- 30%- 30%-
6% 5% 6% 5% 6% 7%

Cdc Mau Phoi Ché

Hinh 11: Anh hwéng cia cac ty 1€ phoi ché dén diem cAm quan mau sac,

mui, vi va mirc do wa thich
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(*) Két qua thong ké trung binh ciia 3 lan Idp lai.
Cdc nghiém thirc trong cling mot ¢ét ¢ ciing mau tie thi khéng c6 sie
khac biét o muc y nghia 5%.
Bang 19: Két qua dnh hwéng ciia dwong dén mau sic, mii, vi va

mirc d wa thich cta san pham

Miu Chi tiéu (*)
Mau sac Mui Vi Mirc d§ wa thich
5 % dudng 2,69° 2,0° 2,67 6,05°
6% dudng 3,21° 2,01° 1,68° 6,59"
7% duodng 6,15° 2,03° 1,79 6,93¢
F=275.07 F=0.07 F=41.19 F=20.50
P=0.00 P=0.93 P=0.00 P=0.00

(*) Két qua thong ké trung binh ciia 3 lan Idp lai.
Cdc nghiém thirc trong cting mot c¢ét ¢ ciing mau tie thi khéng c6 sie

khac biét o muc y nghia 5%.

8,

7,
= 6 N
3 W Mau sac
S5 -
£ I Mui
g4 mhY
£ 3 - :
Y 2 B MDPUT
()

1,

0,

5% 6% 7%
Céc t 1& dudng
Hinh 12: Anh huéng ciia cac ty 1é dwong dén diém cam quan mau sic,
mui, vi va mirc d§ wa thich

Bang 20:Két qua dnh hudng cia sira bot dén mau sac, mui, vi
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va mirc d) wa thich ciia sin pham

MA Chi tiéu(*)
Y Mausic  Mui Vi Miic d wa thich
20% sita bot 3,56° 1,56° 2,14° 6,39°
25% sita bot 2,66 1,60° 2,08 6,50°
30% sita bot 5,83¢ 2,89" 1,91° 6,69°
F=210.73 F-=197.60 F=1.89 F=2.52
P=0.00 P=0.00  P=0.15 P=0.08

(*) Két qud thong ké trung binh ciia 3 lan Idp lai.
Céac nghiém thirc trong cting mot ¢t c6 cling mau tur thi khong c6 su

khéc biét & murc y nghia 5%.

8 _

7 - B _
= 6 - [ ,
S B Mau sac
o 5
£ O Mui
S 4 - v
£3 - '
0 E MPUT
a2 -

1 _

0 _|

20% 25% 30%

Cdc ty 1é sira bot

Hinh 13: Anh hwéng ciia cac ty 1€ sita bot dén diém cam quan mau sic,
mui, vi va mirc d§ wa thich
Tir bang diém cam quan mo ta cho thi nghiém phdi ché duong va sira
bot, cac miu c6 diém thé)ng ké trung binh vé mau sic, mui, vi cang thép
ching to mau cang dat chit luong tt. Riéng dbi véi mirc do wa thich, khi
diém trung binh két qua thong ké cang cao chung té miu cang duoc ua

chudng.
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Qua bang 19 cho thay, khi ham lugng duong thay doi tir 5% + 7%
thi diém théng ké trung binh vé mau sic ciing dugc ting dan. Chimg t6 mau
sdc cua san pham cling sdm dan theo ty 1¢ dudng. Dic biét 1a cac mau cé ty 18
duong 7% khong ké ham luong sita bot bo sung thi cic mau lai c6 mau sam
di mot cach c6 y nghia so voi cac mau khac

Tuong tu, bang 20 ciing cho thiy cac ty 18 sira bot anh huéng rat
manh m& dén mau sic san pham dic biét 12 cac mau sira bot ¢o ty 1 30%. Su
khac biét vé mau sic co y nghia thong ké ¢ ca 3 ty 1é sira bot. Nguyén nhan 1a
do khi c6 ham lugng duong cao khi dugc dem st 1i nhiét do cao co thé xay ra
cac phan ung caramen, Maillard sinh ra cac hop chat mau. Mit khac hop
chit mau con c6 thé xay ra do su xuét hién cac melanoid tao thanh khi cac
acid amin cua stra tdc dung véi lactose

Qua thuc té cam quan, khi két hop giita ty 1é sita bot va duong, cac
mau A(20% sita bot: 5% duong); B (20% sita bot: 6% duong); D (25% sita
bot : 5% duong) va E (25% sita bot: 6% dudng) 1a nhitng mau ¢ chat lugng
cam quan tot vé mau sac, trang dep nhu nhau, giita cac mau khong c6 su khéac
biét vé mit thong ké.

Tuy nhién, & 2 mau san phdm c6 ham lugng dudng 5% mau sic
trang dep nhung lai co vi ngot rat nhat khong hai hoa, sai biét c6 ¥ nghia dbi
v6i mau 6% duong va 7 % duong. Ca 2 miu ndy déu co vi ngot hai hoa, thich
hop cho san pham.

Theo thong ké khi dénh gia vé vi thi ham luong sita bot khong lam
anh huong dén vi cta san pham, ching khong co y nghia & ca 3 ty 18 khac
nhau. Nhung d6i voi chi tiéu mui thi nguoc lai ham lwong sira bot anh hudng
rat manh mé& dén cac mau san phém. Dic biét 1a cac mau voi 30% sita bot, co
mui sita bot rat rd, khac biét c6 ¥ nghia théng ké ddi véi cac mau con lai.

Khi két hop céc chi tiéu khi danh gi4 chung cho mau sic, mui, vi va
muc d6 wa thich cho tat ca cdc mau voi nhau. Nhéan théy 2 mau B (20% sira
bot: 6% dudng) va miu E (25% sita bot: 6% duong) dat chat luong hon ca vé

tat ca cac chi tiéu.
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Xét theo diéu kién dé tai mau co ty 18 25% sita bot va 6% duong
duoc chon dé c6 kha ning nang cao gia tri kinh té, ha gid thanh san pham.
4.4. Anh hwéng thoi gian dong hoa & ap suat 250kg/cm? dén chit lwong

sira déng chai thanh pham.

Bang 21:Két qua danh gia cam quan mau sic va trang thai theo thoi gian

dong hoa.

x Chi tiéu (*)
Mau Mau sic Trang thai
5 phut 2,83¢ 1,75
Tphut 1,50° 1,30°
9phut 1,33 1,08
F=116,14 F=25,41
P=0,000 P=0,000

(*) Két qua thong ké trung binh ciia 3 lan Idp lai.
Cdc nghiém thirc trong cing mét cot c6 cung mau tw thi khéng cé sw

khac biét o murc y nghia 5%.

3 -
25
2
1.5 -
1
0.5 -
0

E Mau sic
Trang thdi

- R
biémcd mquan

Thdi gian déng héa

Hinh 14: Anh hwéng ciia thoi gian dong h6a dén mau sic va trang thai
san pham
Mau sic va trang thai bi anh hudng rat nhiéu bai qua trinh dong hoa.
Khi ddng hoa véi thoi gian cang dai thi mau sac va trang thai c6 thé duoc cai

thién t6t hon, do kich thudc giot béo nho lai va phan tan dong déu. Lam cho
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sita trang hon va ngin ngira hién twong xuat hién trg lai 1 16p vang béo trong
thoi gian bao quan.

Qua bang 21 nhén thiy, thoi gian dong hoa cang dai thi diém théng
ké trung binh mau sic va trang thdi cia sita cang thap. Nhu vy ching to mau
sic va trang thai san phém thuc su duoc cai thién tét hon. Cac mau co thoi
gian dong hoa 7 phut va 9 phut khong c6 su khac biét vé mau sic va trang
thai: stta c6 mau tréng duc dac trung, san phém kha d@)ng nhat, khong co6 lon
con, dic biét khong co vang sita xuat hién.Tuy nhién thoi gian déng hoa kéo
dai khong mang lai hiéu qua kinh té, do d6 & ap suat dong hoa 250kg/cm? véi
thoi gian hop 1i 1a 7 phut, s& cho san pham dat chat lugng t6t nhat vé mau sac
va trang thai.

4.5. Anh hwéng ciia ché dj tiét tring dén chit lrong san phim sira dong
chai.
Bang 22: Két qua thong ké mau sic bing may do mau Photoelectric

Colorimeter ddi véi cac ché dé tiét trung khac nhau.

Mau Mau séc (¥) (¥%)
121°C- 5° 83,40
121°C- 10’ 80,90
121°C- 15° 80,40°"
125°C-1° 81,20
125°C-2’ 78,90¢
125°C-3’ 79,90
127°C-1° 82,80
127°C-2’ 82,70
127°C-3’ 81,70%
F=20,28
P=0.000

(*) Két qua thong ké trung binh ciia 3 lan Idp lai.
(**) Két quad biéu thi gid tri L chi @6 sing t6i (véi L = 0 : den; L = 100
trang)
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Cdc nghiém thirc trong ciing mét ¢ét cé cing mau tw thi khéng c6 su

khac biét o murc y nghia 5%.
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Hinh 15: Anh hwéng ciia cac ché d tiét trung dén mau sic san pham.
Mau sic cua sita bi anh hudng rat nhiéu boi cac ché do tiét trung
khac nhau. Dudi tac dung cta nhiét do trong thoi gian dai hay ¢ nhiét do cao
s& lam thay do6i tinh chét cua phic hé casein, va xay ra sy phan giai cac
protein thanh cac acid amin, hinh thanh su thay ddi mau do sy xuit hién cac
hop chit mau melanoid 13 két qua cua su két hop giita cac acid amin tu do

phan tmg v&i duong lactose lam cho sdn pham bi sam mau.

Bang 23: Anh huéng ciia cac ché dd tiét trung dén mui vi va trang thai

cuiia san pham.
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Chi tiéu (%)

Mau

Mui vi Trang thai

121°C-5° 1,37¢ 1,16°
121°C- 10’ 1,58° 1,25°
121°C- 15 2,79° 1,37¢
125°C-1° 1,45° 1,16°
125°C-2’ 1,54* 1,41°
125°C-3’ 1,62° 1,29¢
127°C-1° 1,50° 1,507
127°C-2° 1,54* 1,37*
127°C-3’ 2,95° 1,45°

F=139,53 F=1.62

P=0,000 P=0.120

(*) Két qud thong ké trung binh ciia 3 lan Idp lai.

Cdc nghiém thirc trong ciing mot ¢ét ¢é ciing mau tie thi khéng c6 si
khac biét o murc y nghia 5%.
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Hinh 16: Anh hwéng ciia cac ché dd tiét trung dén mui vi va trang thai

cua san pham.

Béang 24: Bién doi mat so vi khuan hiéu khi ciia sin pham sau 3 tuan bao

quan, (cfu /ml).
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Nhiét d0 Thaoi gian Thoi gian biao quén, (tuin)

tiét trung, giir nhiét,

0 1 2 3
CO) (phut)
5 3,1.10? 6,2.10? 1,6.10° 3,1.10°
121 10 <2,5.100  47.10° 1,4.10° 1,7.10°
15 <25100 46100  4,7.10° 1,6.10°
1 3,1.10° 3,1.10° 1,1.10° 2,3.10°
125 2 <2,5100 <2510°0  62.10? 9,3.10°
3 <2,5.100 <2510°  4,6.10° 9,3.10?
1 <2,5.100  <25100 <2510°0 <2,5.10°
127 2 <2,5100 <2510° <2510° <2,5.10°
3 <2,5.100  <25100 <25.10° <2,5.10%(*)

(*) Ghi theo quy dinh tiéu chuan, khi & nong d6 pha lodng thap nhét, sb
khuan lac dém duoc trén 1 dia < 25 khuan lac.

Bang 25: Bién doi mat so coliform cia san pham sau 3 tuan bao quan,

(cfu /ml).
Nhiét d0 Thaoi gian Thoi gian biao quén, (tuin)
tiét trung, giilr nhiét, 0 1 ) 3
O (phut)
5 <1 <1 <1 <1
121 10 <1 <1 <1 <1
15 <1 <1 <1 <1
1 <1 <1 <1 <1
125 2 <1 <1 <1 <1
3 <1 <1 <1 <1
1 <1 <1 <1 <1
127 2 <1 <1 <1 <1
3 <1 <1 <1 <1(*

(*) Ghi theo quy dinh tiéu chuan khi khéng phat hién Coliform trong 1 ml
san pham.

Do sira 1a moi truong hét strc thuan 1gi cho su phat trién cua vi sinh
vat nén chi tiéu vi sinh 1a yéu t6 quan trong nhét dé dénh gia chat luong san

pham va dam bao cho san pham dugc bdo quan lau dai .
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Qua két qua bang 24 va 25 cho thay khi tiét tring & 3 ché d6 nhiét do
121°C, 125°C, 127°C déu khong c6 su hién dién cua coliform sau 3 tuan bao
quan. Tuy nhién & 2 ché d6 nhiét d6 tiét trang 1a 121°C va 125°C tdng vi sinh
vat hiéu khi van hién dién va ting déu sau 3 tuan, dic biét 1a cAc mau véi ché
do xir 1i nhiét 121°C. Vi vy cac mau nay chua dam bdo an toan vé mat vi
sinh va c6 thé 1am rat ngan thoi gian bao quan cta san phdm so v6i cac mau
ti¢t trung & 127°C.

Bang 26: Két qua bién doi pH sau 3 tuin biao quan

Nhiét do  Thoi gian Thoi gian bao quan, (tu?ln)
tiét trung, giwr nhiét, 0 1 2 3
(9] (phut)
5 6,82 6,83 6,62 6,58
121 10 6,82 6,81 6,65 6,60
15 6,82 6,75 6,68 6,55
1 6,82 6,75 6,64 6,55
125 2 6,82 6,78 6,64 6,53
3 6,82 6,76 6,62 6,53
1 6,82 6,78 6,67 6,59
127 2 6,82 6,75 6,71 6,60
3 6,82 6,73 6,65 6,56

Bang 27: Suw anh hudéng cua thoi gian gilr nhiét va thoi gian bdo quén

dén pH ¢ cAc miu tiét trung 121°C.

Thoi gian giir nhiét pH Thoi gian bao quan pH
5 phut 6.71° 0 tuan 6.82°
10 phut 6.72° 1 tudn 6.80°
15 phuat 6.70° 2 tuin 6.65
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3 tuan 6.58¢

F=0.43 F=43.70
P=10.67 P= 0.00
(*) Két qud thong ké trung binh ciia 3 lan Idp lai.
Cdc nghiém thirc trong ciing mot ¢ét ¢é ciing mau tie thi khéng c6 si

khac biét o murc y nghia 5%.

6,76
6,751
6,741
6,73 |

H y
P 6,721
6,71 =

Thoi gian giir nhiét

Thoi gian bdo qudn

Hinh 17: Anh huéng ciia thoi gian xir li nhiét va thoi gian bao quan dén

pH & ciac mau 121°C

Phuong trinh biéu dién mdi quan hé giita thoi gian bao quan, thoi
gian gitr nhiét va pH ¢ 121°C

Z=-0,013X*>-0,001Y* +0,001XY - 0,057X + 0,01Y + 6,802 (*)

R*= 91,36.

Trong do:

X: 1a thoi gian bao quan (tuin)

Y: 1a thoi gian gilr nhiét (phut)

Z:1a pH.

Moi quan hé giita thoi gian bao quan va thdi gian gitt nhiét véi pH
duoc thé hién qua hinh 17, va su bién thién pH theo thoi gian bao quan va

thoi gian gitt nhiét dugc tudn theo phuong trinh (*) véi hé sé twong quan
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R?=91,36. Qua phuong trinh cho thay nhan t6 thoi gian bao quan thé hién mbi
tuong quan ty 18 nghich ddi va nhan t6 thoi gian git nhiét thé hién mdi twong
quan ty 1& thuan véi pH tirc cic mau & ché do tiét trang 121°C, déu co pH
giam tuyén tinh theo thoi gian bao quan.Tuy thoi gian giit nhiét khong lam
anh huong nhiéu dén su thay doi pH.

Qua bang 27 cho thiy c6 su khac biét théng ké sau 1, 2, 3 tuan bao
quan. Sy giam pH theo thoi gian bao quan, chig té nong do acid trong san
pham sira ting, d6 co thé 1a két qua cua su phat trién vi sinh vat theo thoi
gian.

Bang 28: Suw anh hudéng cua thoi gian gilr nhiét va thoi gian bdo quin

dén pH ¢ cac miu tiét trung 125°C.

Thoi gian giir nhiét pH Thoi gian bao quan pH
1 phit 6.69° 0 tuan 6.82°
2 phut 6.69° 1 tudn 6.76°
3 phut 6.68° 2 tun 6.63¢
3 tudn 6.54¢
F=1.05 F=337.23
P=0.41 P=0.00

(*) Két qud thong ké trung binh ciia 3 lan Idp lai.
Cdc nghiém thirc trong ciing mét ¢ét cé cing mau ti thi khéng c6 su

khac biét o murc y nghia 5%.
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pH

Thoi gian giir nhiét

Thoi gian bao quan

Hinh 18: Anh huéng ciia thoi gian xir li nhiét va thoi gian bao quan dén

pH & ciac mau 125°C

Phuong trinh biéu dién mdi quan hé giita thoi gian bao quan, thoi
gian gitr nhiét va pH ¢ 125°C

Z =-0,009X*-0,008Y" - 0,0045XY — 0,062X + 0,035Y + 6,793 (¥)

R*= 98,20

Trong do:

X: 1a thoi gian bao quan (tuin)

Y: 1a thoi gian gitr nhiét (phut)

Z:la pH.

Moi quan hé gitta thoi gian bao quan va thoi gian gitr nhiét véi pH
duoc thé hién qua hinh 18, va su bién thién pH theo thoi gian bao quan va
thoi gian gilt nhiét duoc tuan theo phuong trinh (*) v6i hé s6 tuong quan
R*=98,20

Qua phuong trinh cho thiy nhan té thoi gian bao quan thé hién mbi
tuong quan ty 1€ nghich ddi nguoc lai, nhan t6 thoi gian gilt nhiét thé hién

méi twong quan ty 1¢ thuan véi pH
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Bang 29: Sy anh hwéng cua thoi gian giir nhi€t va thoi gian bao quéan

dén pH ¢ cAc miu tiét trung 127°C.

Thoi gian giir nhiét pH Thoi gian pﬁo quan pH
1 phut 6.71° 0 tun 6.82a
2 phut 6.72° 1 tudn 6.75°
3 phut 6.69° 2 tudn 6.68°
3 tudn 6.58¢
F=2.90 F=113.24
P=0.13 P=0.00

(*) Két qua thong ké trung binh ciia 3 lan Idp lai.
Cdc nghiém thirc trong ciing mét ¢ét cé cing mau tu thi khéng c6 su

khac biét o muc y nghia 5%.
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Hinh 19: Anh hwéng ciia thoi gian xir li nhiét va thoi gian bao quan dén
pH & cac miu 127°C
Phuong trinh biéu dién mdi quan hé giita thoi gian bao quan, thoi
gian gitr nhiét va pH ¢ 127°C
Z=-0,007X*>-0,015Y” - 0,002XY — 0,055X + 0,052Y + 6,786 (*)
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R>= 98,32

Trong do:

X: 1a thoi gian bao quan (tuan)

Y: 1a thoi gian gitt nhiét (phut)

Z: 1a pH.

Moi quan hé gitta thoi gian bao quan va thdi gian gitr nhiét v6i pH
duoc thé hién qua hinh 19, va su bién thién pH theo thoi gian bao quan va
thoi gian gitt nhiét duoc tudn theo phuong trinh (*) véi hé sé twong quan
R*=98,32.

Tuong ty phuong trinh cho thdy & ché d9 tiét trung 127°C, pH ciing
giam tuyén tinh, Tuy thoi gian giit nhiét ciing khong 1am anh huong nhiéu
dén su thay d6i pH, nhung theo két qua bang 26 cho thiy & ché d6 nhiét
127°C trong thoi gian 3 phat, pH c6 giam hon so v6éi cdc mau con lai. Lam
cho su giam pH cia san pham theo thdi gian bao quan c6 sy khac biét rd rét
sau 3 tudn bao quan.

Qua thyc té phan tich va cam quan cho thay khi két hop cac chi tiéu
vé mau sic, mui vi, trang thai va pH thi mau tiét tring & 121°C-5 phat,
127°C- 1 phut va 127°C -2 phut dat chit luong hon ca, v6i mau sic tring dep,
thom béo dic trung, khong c6 mui sita nau. Tuy nhién mau tiét tring & 121°C
— 5phit sau 3 tuan bao quan cho thdy ham luong tong sd vi sinh vat hiéu khi
phat trién theo chiéu hudng ting dan, din dén viéc co thé giam han sir dung
ctia san pham so v&i cac mau con lai & cung thoi gian, dan dén viéc khong co
loi va khong mang lai hidu qua cao trong kinh doanh. Do d6 mau khéng duoc
chon mic di mau van chua bi bién ddi va hu hong.

Tuy 2 mau con lai khong cé su khac biét vé cac chi tiéu nhung mau
tiét trung ¢ 127°C - 1 phat dugc lya chon do thoi gian tiét trung dai khong
mang lai hiéu qua kinh t&, mit khic & ché d6 nhiét d6 cao trong thoi gian dai
khong ¢6 1oi cho san pham sita vi c6 thé dudi tic dong nhiét mot sd thanh
phan cua sita s& bi bién doi.

Véi miu duge chon 1a 127°C — 1 phit, khi theo d&i sau 4 tun bao

quan, két qua phén tich cho thay:
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Bing 30: Cac chi tiéu ciia miu tiét tring & ché do nhiét 127°C — 1 phut

sau 4 tuan bao quan

Chi tiéu Két qua , %
Ham lugng nito tong cong 291
Ham lugng béo 3,70
Ham luong chat kho 11,78
Téng vi sinh vat hiéu khi, cfu/ml 3,1.107
Coliform, ctu/ml <1
pH 6,59

Trong thoi gian bao quan nhén thiy, mau sic va trang thai cua sira co
thé bi bién d6i 1 it do co6 thé co sy lién két lai cua cac hat cau béo lam giam di
su phan tan cua anh sang ddi voi san pham. Nhung riéng mui vi cta sita hau
nhu khong c6 su thay d6i didu d6 duoc thong qua chi sé pH, tong vi sinh vt

hiéu khi va Coliform.
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Chwong5 KET LUAN VA PE NGHI

5.1. Kétluan

Qua thoi gian nghién ctru, két qua ghi nhan cho thy
—Sira & ty 1 pha lodng 8 sita twoi : 2 nudc cho san pham dic trung voi
murc do ua thich cao
—Véi ty 18 phdi ché 25% dung dich sita bot hoan nguyén so véi 1 lit sira
thanh pham va b6 sung 6% duong sé cho san pham c6 mau sac, mui vi
thom ngon, hoa hop va hoan toan dic trung cho san pham.
—Sira duoc dong hoa & ap sudt 250 kg/cm? trong thoi gian 7 phit & 70°C
s& cho san pham c6 mau tring dyc va trang thai tot.
—Sau khi déng hoa sira dugc vo chai nong, tiét trung ¢ nhiét do 1270C
trong thoi gian 1 phut, voi thoti gian nang nhiét 1a 28 phuat va ha nhiét 1a
14 phut.
—Khi bao quan & nhiét @6 phong trong thdi gian 21 ngay sita van chua
c¢6 dau hiéu hu hong.

Tir két qua trén c6 thé ché bién san pham theo qui trinh dé nghi sau

(Hinh 20).
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Stra tuoi

Lchsach
Voi ty lé

PhaYoéng 8 sita twoi : 2 nuoc
25%

dung dich | Sttabot ——p PhéYché <4—— Duong} 6%

Thoi gian: 7 phut
R(')tvchai

TiétYang | Tiét trimg & 127°C

Déngh(')a } Ap sudt 250 kg/em?

Thoi gian giir nhiét: 1 phut
The‘mhvphém

Béovquén B4o quan san pham
nhiét d§ thuong
Hinh 20: Qui trinh cdng ngh¢ sin xuit sin phim sira twoi dong chai tiét

trung co bo sung sira bot.

5.2. Pé nghi

Do thoi gian, kinh phi va thiét bi han ché nén phr:in nghién ctru da
khong thé khao sat hét tit ca cac yéu td anh hudng dén chat luong san pham.
Vi vay nhiam muc dich cai tién san phém dé tao ra san phém c6 chat luong t6t
hon, san pham can dugc nghién ciru thém vai van dé sau:

Khao sat anh huéng cia ty 1& pha lodng dén sy thay dbi cac thanh
phan trong san pham. ( dudng, dam, béo, chat kho)

Khao sat sy khac biét vé chét lugng cua céc loai stra bot khac nhau

dén ty 18 phdi ché ( dic biét 1a sira bot khong mui).
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Pa dang hoa san pham dé phu hop voi nhitng ngudi c6 thé trang dic
biét nhu bénh béo phi, bénh tiéu duong.....

Khéo sat cac ché do tiét trung & nhi¢t do cuc cao UHT 135-140°C
trong thoi gian ngan 4-5 gidy.

Chon bao bi thich hop nhét cho viéc bao quan san pham.
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PHU CHUONG

1.Danh sach hinh:

Hinh 21: Nguyén liéu sira twoi, sira bot va duwong

P

i Y e

Hinh 22: Sin pham sira twoi dong chai tiét tring

pe-1



Hinh 25: Bon trir lanh sira
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Hinh 27: May ti€t trung sira

Hinh 28: May so mau Photoelectric colorimeter

pe-3



121°C -5’ 121°C - 10 121°C - 1%

Hinh 29: Mau sic cac san pham tiét trang & ché dd nhiét 121°C

125°C -1’ 125°C — 2’ 125°C - 3’

Hinh 30: Mau sic cdc san pham tiét trung & ché dd nhiét 125°C

127°C -1 127°C - 2’ 127°C -3

Hinh 31: Mau sic cdc san phim tiét tring & ché dé nhiét 127°C

pc-4



2.Cac phuwong phap phan tich hoa li:
2.1 Xac dinh ham lwong chat khé bing phwong phap siy
2.1.1. Nguyén ly

Dung strc ndng 1am bay hét hoi nudc ra khoi dung dich sita vé6i su
hd tro ciia Na,SO, khan, can va tinh ra hiéu s cua hai lan can trudc va sau
khi sdy kho, tir d6 tinh ra phan trim nudc c6 trong thyc pham.

2.1.2. Tién hanh

Lay cbc st va diia thuy tinh cung v6i 10gr Na,SO, khan dem siy &
105°C cho dén trong luong khong d6i. Pé ngudi trong binh hut 4m va can &
can phan tich chinh xac dén 0,0001g.

Sau d6 cho vao mdi cbc 20ml dung dich sita (hut chinh xac), tron
déu, cho qua ndi dun cach thuy dé loai bo bdt nudce ( dun cho dén khi can).
Sau khi dun cach thuy cho cdc vao tu sdy ¢ nhiét d6 105°C trong 6 + 8 gid.
Ctr mdi gio, dung diia thuy tinh dao tron déu. Sau d6 cho vao binh hut 4m dé
ngudi va can phan tich. Lam nhu thé cho dén khi dat dugc khdi luong khong
doi.

2.1.3. Tinh két qua
Phén trim 4m duoc tinh theo cong thirc sau :

(G - G,) *100

% am =
G -G
Trong do :

G : Trong lugng cbc can, dila thily tinh, Na,SO, (g).

Gi:Trong luong cdc can, diia thuy tinh, Na,SO, va mau thr trude
khi sdy (g).

G,:Trong luong cdc can, dila thuy tinh, Na,SO4 va mau thir sau khi
sy (g).
2.2Xac dinh ham lweng dam bing phwong phap Kjeldahl
2.2.1. Nguyén ly

V6 co hoa sita bang H,SO, ddm dic va chat xic tac. Ding mot chét

kiém manh (NaOH hoiac KOH) day NH; tir mudi (NH,),SO, hinh thanh ra thé
tu do. Pinh lugng NH; béng mot acid.
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2.2.2. Tién hanh
a. Dot dam :

Cho 1 ml miu , 5 g chét xuc tac (K,SO, va CuSO,), 10 ml H,SO,
dam dic vao binh Kjeldahl trén bép va dun tir tir cho dén khi thu duoc dung
dich trong subt khong mau hodc c6 mau xanh lo cia CuSO, dé ngudi.

b. Cat dam

Sau khi v6 co hdéa mau hoan toan, cho mot it nudc cit vao binh
Kjeldahl dé trang roi cho vao binh dinh mutc 500ml, trang rira binh Kjeldahl
va phéu vai lan va cho tiép vao binh dinh murc. Tiép tuc cho vao binh dinh
murc khoang 15 + 20ml NaOH 40% va vai giot phenoltalein. Pua nudc trong
binh dinh mirc 1én dén 300ml.

Chuan bi dung dich & binh himg NH; : Dung pipet cho vao binh
htng 20ml acid boric. Pat vao hé théng sao cho dau dng sinh han ngap vao
trong dung dich.

Bat dau qué trinh cat dam cho dén khi dung dich trong binh hiig dat
khoang 100ml. L4y binh himg ra va dem di thyc hién chuan d6 bang H,SO,
0,IN
2.2.3. Tinh két qua

Ham luong Nito tong s =
Trong do6 :

n: s6 ml dung dich H,SO, 0,1 N dung dé chuin do mau thu.

0,0014 : S6 g nito twong dwong voi 1 ml H,SO,,

V: thé tich (ml) miu dung dem phan tich.
2 .3Xac dinh ham lwong béo biang phwong phap Gerber
2.3.1 Nguyeén li:

Hoa tan cac chat khong phai 1 4 lipid b ang acid sunfuric. Ly tAm véi

su ¢b mit cta con amylic, lipid s € dugc tach thanh mét 16p. Poc thé tich caa
16p dung dich lipid. Néu dung dng ly tim dic biét cho phan tich sita, thé tich

ctia dung dich lipid s& cho thang s6 gram bo trong mau sita thir nghiém
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2.3.2 Céch tién hanh
—Lan luoc cho vao dng nghiém gerber.
—10ml H,SO, ddm dic (dung pipet chuyén dung c6 bau an toan bop cao su dé
tao ap luc am.
—Dung xilanh hat 11ml sita d4 1am dong déu trude khi hut. Bom nhe nhang
vao thanh dng nghiém Gerber, khong dé sita dinh 1én miéng 6ng.
—Thém 2ml isoamyl alcohol. Pay nit Gerber that chat.
—Dung vai cAm dng Gerber vi mot ngén tay giir chatnut ng nghiém bang
cao su va lic déu cho dén khi toan bo khdi chat 16ng c6 mau dong nhat (néu
mau chit long qua den 1a do acid qué ddm dic, mau tréng duc la do acid qua
loang).
—Pem li tAm trong 5 phut & téc d6 1200 vong/phut.
—Lay 6ng nghiém ra dit trong nudc am & 65° trong 5 phut.
2.3.3 Két qua

Poc két qua dua trén chiéu cao cot chit béo phia trén Gng véi s vach
trén 6ng nghi¢m Gerber (doc theo mat Idm cua cot chat béo).
2 .4Xac dinh ham luwgng lactose:
2.4.1 Nguyeén li:

Thity phan duong lactose thanh duong nghich dao, sau d6 chuan do.
Thoi gian thily phan lactose trén ndi cach thity 1a 30 phut.
2.4.2Tién hanh:

Chudn bi dung dich thiiy phin:

Lay V ml sita (10 ml) cho vao binh dinh mic pha nuéc cat vira du 50
ml (sao cho ham lugng duong 4-10% ml). Hat 5 ml HCI tinh khiét cho vao
binh tam giac voi 50 ml dung dich trén. Sau d6 dat 16n bép cach thuy & nhiét
d6 s6i dé thury phén trong 30 phat. Khi thuy phan két thiic dem lam lanh ngay
dudi voi nude chay. Trung hoa mau thily phan bang dung dich NaOH 30%,
IN, va 0,IN voi Phenolphtalein lam chét chi thi mau.

Khir tap chit bang dung dich acetat chi 30%:

Cho dung dich thuy phéan da trung hoa va nudc rira vao binh dinh

murc dung dich 100 ml. Cho vao d6 7ml dung dich acetat chi 30%, lic déu va
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dé lang 5 phut. Néu thay xuét hién mot 16p chat 1ong trong sudt & bén trén 16p
can thi viéc khtr tap chit da xong.

Cho vao tiép 18 — 20ml dung dich bao hoa Na,HPO, dé loai chi thira.
Lac déu va dé tia lang xubng, thém nudc cat vira di 100ml, lac déu va loc
qua gidy loc tho.

Chudn so bé:

Hut 10 ml dung dich Fehling (gdm 5 ml Fehling A va 5ml fehling B)
cho vao binh tam gidc 100ml.

Cho 15ml dung dich dudng tir burette xudng binh tam giac

Pun s6i quan sat mau sic dung dich dudng

Néu mau xanh Fehling bién mat nhanh chéng nghia 1a du lugng
duong khir, nén pha lodng luong dung dich dudng ra va chuan do lai.

Néu mau xanh Fehling chua mat, thém tir tir dung dich dudng trén
burette xuéng, mdi 1an khoang 1ml, lai dun s6i va quan sat. Ctr 1am nhu vay
dén khi mau xanh fehling bién mat. Thém vai giot xanh metylen va chuén d6
tiép tuc dén khi mau xanh mat han.

Chudn chinh xdc:

Lap lai chuan db trén nhung trudce khi gia nhiét, cho vao binh tam
giac mot luong dung dich dudng gan bang con s6 da doc duoc qua lan chuin
so bo. Nau soi trong 2 phut, thém 2-3 giot xanh metylen va chuan do tiép tuc
dén két thuc trong khoang thoi gian chuan d6 1a 3 phat. O diém két thiic mau
xanh s& chuyén thanh mau d6 gach. Ty 1é dudng bién doi tuong tmg véi 10ml
dung dich Fehling dugc cho ¢ bang.

2.4.3 Tinh két qua:
Ham lugng duong = , % kl
3.Cac phuwong phap phan tich vi sinh
3.1Maoi truomg dung dé kiém tra Tong s6 vi sinh vat hiéu khi
3.1.1. Thanh phin méi trudng
Moi truong st dung: Nutrient Agar
Thanh phan mai truong tryptone glucose yeast agar:

Beef extract 3 gram
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Pep tic digest of animal tissue 2,5 gram

Agar 15 gram

Nudc cit 1 lit
3.1.2. Céch tién hanh

Pha loang mau thanh cac nong do 1/10; 1/100; 1/1000;... v&i nudc cat
da tiét trung.

Moi truong st dung: Nutrient Agar, can chinh xdc mét lugng moéi
truong (23 gram) dem pha véi 1/10 luong nudce st dung (nudc cat), lic déu
cho moi truong tan hét khong con bam trén thanh binh tam giac,sau d6 cho
thém phén nudc con lai vao va dem tiét trung

Méi trudng sau khi hap tiét tring ¢ 121°C trong 15 phut, d6 dia petri,
dé ngudi dén khoang 42 + 45°C.

Cay mdi nong do pha loang vao 3 dia petri, mdi dia cay 1ml.

U 3 ngay 632 °C.

DPém s khuan lac c6 trong dia ( chi dém cac dia c6 s6 khuan lac tir 30 — 300
khuan lac).

Ap dung chi tiéu nay it c6 ¥ nghia vé mirc do vé sinh thuc pham vi gia
tri dat duoc thay di rat 16n tir mau nay sang mau khac, dic biét vdi cac loai
thuc pham dé nhiém khuan nhu sita tuoi.

3.1.3. Két quia

Pém tit ca sb cac khuén lac xut hién trén cac dia sau khi . Chon
céc dia co6 s6 dém tir 25 — 250 dé tinh két qua. Mat do tong vi khuan hiéu khi
trong 1 ml mau duoc tinh nhu sau:

N
nVf + ...t nVf,

A (CFU/ml)=

Trong do

A: s6 té bao ( don vi hinh thanh khuén lac) vi khuan trong 1 ml mau.
N: téng s6 khuan lac dém duoc trén cac dia di chon

n; : s6 luong dia cdy tai do pha lodng thir i

V: thé tich mau (ml) cay vao tong mdi dia

fi: do pha loang tuong ung.



3.2 Mbi truong dung dé kiém tra mat sé Coliform
3.2.1 Thanh phan méi truong
Moi truong st dung: Endo Agar.

Thanh phan méi truong:

Peptic digest of animal tissue 10 gram
Lactosse 10 gram
Dipotassium phosphate 3.5 gran
Sodium sulphite 2.5 gram
Basic fuchsin 0.5 gram
Agar 15 gram

3.2.2 Cich tién hanh

Pha loang mau thanh cac ndng d6 1/10; 1/100; 1/1000;...

Chon ndng d6 pha lodng thich hop: Chi chon 3 ndng do pha lodng lién
tiép nhau tuy thudc vao mirc d6 lay nhiém vi sinh vat clia mau.

Moi truong str dung: Endo Agar, can mot lugng chinh xac khéi luong
cua moi truong (41.5 gram) pha vdi 1000 ml nudc. Sau khi cdn méi truong
cho vao binh tam gidc, tiép tuc cho 1/10 lwong nudc vao lac cho méi truong
tan hét. Sau d6 cho phan nudc con lai vao, ddy nat bong gon kin miéng binh
va dem vao tién hanh tiét tring.

Moi trudng sau khi hap tiét trung & 121°C trong 15 phit, dé ngudi dén
khoang 42 + 45 °C @ dia pétri.
CAy mdi ndéng do pha lodng vao 3 dia pétri, mdi dia cdy 1ml.

U hai ngay & 37°C.

Pém sb khuan lac co trong dia (chi dém céc dia c6 s6 khuan lac tir 25 +

300 khuan lac)

3.2.3 Két qua
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Dém tit ca sb cac khuan lac xuat hién trén cac dia sau khi . Chon
céc dia co sd dém tir 25 — 250 dé tinh két qua. Mat do tong coliform trong 1
ml mau dugc tinh nhu sau:

N
nVf, + ...+ nVf,

A (CFU/ml)=

Trong do

A: s6 té bao ( don vi hinh thanh khuén lac) vi khuan trong 1 ml mau.
N: té)ng s6 khuan lac dém duoc trén cac dia di chon

n; : s6 luong dia cdy tai do pha lodng thir i

V: thé tich mAu (ml) cdy vao tong mdi dia

fi: do pha loang tuong ung.

4.S6 liéu thong ké:
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4 .1Két qua thong ké thi nghi¢m 1

General Linear Model: MAU, MDUT versus NT

Factor
NT

Type Levels Values
3ABC

fixed
Analysis of Variance for MAU,

using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F p
NT 2 1.8519 1.8519 0.9259 3.11 0.049
Error 105 31.2222 31.2222 0.2974
Total 107 33.0741
Analysis of Variance for MDUT, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F p
NT 2 16.1667 16.1667 8.0833 25.92 0.000
Error 105 32.7500 32.7500 0.3119
Total 107 48.9167
Least Squares Means

. MAU ..... .... MDUT ....
NT Mean SE Mean Mean SE Mean
A 2.000 0.09088 6.500 0.09308
B 2.000 0.09088 6.750 0.09308
C 1.722 0.09088 5.833 0.09308
Tukey Simultaneous Tests
Tukey 95.0% Simultaneous Confidence Intervals

4 . 2Két qua thong ké thi nghiém 2 (dung phin mém MINITAB)
General Linear Model: MAU, MUI, VI, MDUT versus NT

Factor Type Levels Values

NT fixed 9ABCDETVFGHTI

Analysis of Variance for MAU, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F p
NT 8 968.59 968.59 121.07 229.23 0.000
Error 207 109.33 109.33 0.53

Total 215 1077.93

Analysis of Variance for MUI, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F p
NT 8 83.000 83.000 10.375 48.86 0.000
Error 207 43.958 43.958 0.212

Total 215 126.958

Analysis of Variance for VI, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
NT 8 45.5370 45.5370 5.6921 11.12 0.000
Error 207 106.0000 106.0000 0.5121

Total 215 151.5370

Analysis of Variance for MDUT, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F p
NT 8 42.2500 42.2500 5.2812 8.18 0.000
Error 207 133.5833 133.5833 0.6453

Total 215 175.8333
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Least Squares Means

NT Mean
.958
.958
.750
.917
.833
.250
.208
.833
.458

HIT QMR EHOQD®R
B E I N  a

. MDUT

Mean
5.958
6.667
6.542
5.792
7.333
6.375
6.417
6.792
6.875
5.

o
°

HTD Q= MHOQW® 5

Tukey 9

KET QUA

cNoNoRoNoNeoNoNo

SE Mean

0.
.16398
.16398
.16398
.16398
.16398
.16398
.16398

0.
Simultaneous Confidence Intervals

O OO OO oo

THONG KE
statgraphics plus)
Anh hudéng cua duong va sita bot dén

16398

16398

S I I R

... MUT ..., ... VI .....
Mean SE Mean Mean SE Mean
.542 0.09407 2.833 0.14607
.583 0.09407 1.750 0.14607
.542 0.09407 1.833 0.14607
.625 0.09407 2.792 0.14607
.583 0.09407 1.708 0.14607
.583 0.09407 1.750 0.14607
.833 0.09407 2.375 0.14607
.875 0.09407 1.583 0.14607
.958 0.09407 1.792 0.14607

THI

NGHIEM 2 (DUNG

PHAN MEM

mau sdc san phém

Analysis of Variance for Mau - Type III Sums of Squares

Source Sum of Squares Df Mean Square F-Ratio P-Value
MAIN EFFECTS

A:Duong 501.454 2 250.727 275.07 0.0000
B:Sua bot 384.148 2 192.074 210.73 0.0000
RESIDUAL 192.324 211 0.911489

TOTAL (CORRECTED) 1077.93 215

All F-ratios are based on the residual mean square error.

Anh hudng cta dudng va sita bét dén mui san pham

0.9358
0.0000

Analysis of Variance for Mui - Type III Sums of Squares

Source Sum of Squares Df Mean Square F-Ratio
MAIN EFFECTS

A:Duong 0.0277778 2 0.0138889 0.07
B:Sua bot 82.75 2 41.375 197.60
RESIDUAL 44,1806 211 0.209387

TOTAL (CORRECTED) 126.958 215

All F-ratios are based on the residual mean square error.

Anh hudng cta dudng va sita bét dén vi san pham
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Analysis of Variance

for Vi - Type III Sums of Squares

MAIN EFFECTS
A:Duong
B:Sua bot

RESIDUAL

TOTAL

(CORRECTED)

42.0093
1.92593

107.602

21.0046
0.962963

0.509961

All F-ratios are based on the residual mean sguare error.

Anh hudng cta dudng va sita bét dén mic dé wa thich

phém

Analysis of Variance for MDUT - Type III Sums of Squares

Source Sum of Squares Df Mean Square F-Ratio
MAIN EFFECTS

A:Duong 28.0833 2 14.0417 20.53
B:Sua bot 3.44444 2 1.72222 2.52
RESIDUAL 144.306 211 0.683913

TOTAL (CORRECTED) 175.833 215
All F-ratios are based on the residual mean square error.

4 . 3Keét qua thong ké thi nghiém 3

General Linear Model: MAU, TT versus NT

Factor Type Levels Values
NT fixed 3ABC
Analysis of Variance for MAU, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F p

NT 2 48.667 48.667 24.333 116.14 0.000

Error 105 22.000 22.000 0.210

Total 107 70.667

Analysis of Variance for TT, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F p

NT 2 8.2963 8.2963 4.1481 25.41 0.000

Error 105 17.1389 17.1389 0.1632

Total 107 25.4352

Least Squares Means

.... MAU ..... ..., T .....

NT Mean SE Mean Mean SE Mean

A 2.833 0.07629 1.750 0.06734

B 1.500 0.07629 1.306 0.06734

C 1.333 0.07629 1.083 0.06734

Tukey 95.0% Simultaneous Confidence Intervals

4 . 4Két qua thong ké thi nghi¢m 4

General Linear Model: MAU SAC versus NTHUC
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Factor
NTHUC
1P

Analysis of Variance for MAU SAC,

Source
NTHUC
Error
Total

Least Squares Means

NTHUC
121-10P
121-15P
121-5P
125-1P
125-2P
125-3P
127-1P
127-2P
127-3P

Type Levels Values
9 121-10P 121-15P 121-5P

fixed

D

2
3

F
8
7
5

Mean

80.
80.
83.
81.
8.
79.
82.
82.
81.

95
47
41
29
90
97
83
76
76

127-2P

Seq SS
69.6365
11.5880
81.2245

SE Mean
.3276
.3276
.3276
.3276
.3276
.3276
.3276
.3276
.3276

cNoNoNoNoNoNeNeNoN|

127-

Adj SS
69.6365
11.5880

for MAU SAC

3P

Adj MS
8.7046
0.4292

Tukey 95.0% Simultaneous Confidence Intervals

General Linear Model: MUI VI, T THAI versus NT

Factor
NT

Analysis of Variance for MUI VI,

Source
NT
Error
Total

Analysis of Variance for T THAI,

Source
NT
Error
Total

Type Levels Values
9ABCDETVFGHTI

fixed

D

20
21

D

20
21

F
8
7
5

F
8
7
5

1

Seq SS
70.0833
45.8750
15.9583

Seq SS
2.8333
45.1667
48.0000

Least Squares Means

NT

HT QMR EHOQD®
[ I S S = W

3
o
~
0]

=
O

. MUI VI

Mean
.375
.583
.792
.458
.542
.625
.500
.542
.958
.0% Simultaneous Confidence Intervals

SE

lcNoNoNoNoNoNoNe)

0.

Mean

.09609
.09609
.09609
.09609
.09609
.09609
.09609
.09609

09609

[ N S T W S S

1.

Adj SS
70.0833
45.8750

Adj Ms
8.7604
0.2216

Adj SS Adj MS
2.8333 0.3542
45.1667 0.2182
T THAT

Mean SE Mean
.167 0.09535
.250 0.09535
.375 0.09535
.167 0.09535
.417 0.09535
.292 0.09535
.500 0.09535
.375 0.09535

458 0.09535

125-1P

F

20.28

F
39.53

F
1.62

125-2P

using Adjusted SS for Tests

P
0.000

using Adjusted SS for Tests

P
0.000

using Adjusted SS for Tests

0.120

125-3P

127-

KET QUA THONG KE ANH HUONG GIUA CAC CHE PO TIET TRUNG VA
THOI GIAN BAO QUAN PEN pH
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O ché dé nhiét 121°C

Analysis of Variance

for pH - Type III Sums

of Squares

MAIN EFFECTS
A:Thoi gian
B:Bao quan

RESIDUAL

0,000400333
0,0407757

0,000933

TOTAL (CORRECTED)

Sum of Squares Df
0,000800667 2
0,122327 3
0,005598 6
0,128726 11

All F-ratios are based on the residual mean

O ché dd nhiét 125°C

Analysis of Variance

for pH - Type III Sums

square error.

of Squares

MAIN EFFECTS
A:Bao gquan
B:Thoi gian

RESIDUAL

0,0480372
0,000149333

0,000142444

TOTAL (CORRECTED)

Sum of Squares Df
0,144112 3
0,000298667 2
0,000854667 6
0,145265 11

All F-ratios are based on the residual mean

O ché d¢ nhiét 127°C

Analysis of Variance

for pH - Type III Sums

square error.

of Squares

MAIN EFFECTS
A:Bao quan
B:Thoi gian

RESIDUAL

0,0312892
0,000800083

0,000276306

TOTAL (CORRECTED)

Sum of Squares Df
0,0938677 3
0,00160017 2
0,00165783 6
0,0971257 11
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