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LOI CAM TA
Trong sudt qua trinh hoc tap va nghién ciru dé hoan
thanh dé tai ndy, ngoai sy phin du ctia ban than con nhan
dugc rat nhiéu sy giup d&, hd tro clia cac thﬁy cO, ban bé...
Nay em xin trin trong gui 161 cam on dén:

+ Thay Nguyén Vin Muoi va thdy Tran Xuan Hién da

tan tinh hudng din trong sudt qué trinh thuc hién dé tai.

+ Quy thiy c¢6 & Bo mén Cong ngh¢ thuc pham

truong Pai hoc An Giang va trudng Pai hoc Can Tho

d3 nhiét tinh giang day trong sudt thoi gian qua.

+ Cac can by phong thi nghiém truong Pai hoc An

Giang va phong thi nghiém trudng Pai hoc Can Tho da

tao moi diéu kién thuan loi va quan tdm gitp d& dé em

hoan thanh dé tai nay.

+ Chu co so san xuat lap xuong, banh trung thu Hué

Vién, thanh phé Long Xuyén, An Giang di nhiét tinh

chi dan nhirng kinh nghiém thuc té rat thiét thyc.

+ Céc ban sinh vién khoéa DPH2TP di tan tinh ho tro va

c6 nhidu déng goép bod ich trong qua trinh hoc tip va

nghién ctru.

Xin chan thanh cam on!

Long Xuyén ngay 5 thang 5 ndm 2005
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TOM LUQC

Ché bién lap xudng tur thit bo hién nay chua dugc phé bién rong rai, san
pham thuong duge ché bién boi cac co sé nho. Chinh vi thé quy trinh san xuat
va chit luong san pham thuong khéng 6n dinh ma phu thudc vao kinh nghiém
ctia mdi noi. Nghién ctru ché bién san pham lap xuong trén nguyén liéu thit bo,
trong giéi han cua dé tai ndy gidi thiéu mot sb thi nghiém co ban nhu sau:

- Khao sat cac ti 1é ph6i tron gitra thit nac bo va md heo dé san phém co
mui vi va céu tric thich hop. Thi nghi¢m bd tri vai 3 ti 18 1a 80% nac:20% md,
70% nac:30% md va 60% nac:40% ma.

- Khdo sat anh hudéng ctia ham luong mubi va dudng dén vi cia san
pham. Tién hanh phdi trén vao cac miu thi nghiém v6i ham lwong mudi lan luot
1a 2,5%, 3% va 3,5% tuong ung voi cac ham luong duong la 8%, 9%, 10%. Sau
d6 tién hanh cac danh gia dé lya chon ti 18 thich hop.

- Khao sat anh hudng cta ché do phoi, siy dén chat lugng san pham.
Qua do, Iva chon ché do séy thich hop nhét vira cho gia tri cam quan tdt, san
phém it bi bién d6i, vira dem lai hiéu qua kinh té cao.

- Khdo sat sy bién ddi ciia san pham trong cac diéu kién bao quan khac
nhau 13 treo san pham noi thodng mat va bao goéi chan khong. Theo ddi su thay
dbi chi s6 peroxyde, pH... va mot sd chi tiéu vi sinh dién hinh. Tir 46, du doan
thoi gian bao quan san pham trong timg diéu kién bao quan twong tmg.

Qua qua trinh nghién ctru thu duoc két qua nhu sau:

- Ti 1€ phéi tron ti 1€ nac:md 1a 70%:30% thi san phém cO gia tri cam
quan pht hop nht.

- Khi b6 sung 3% mudi va 12% duong thi san pham vira ¢ gia tri cam
quan t6t vira dam bao kha ning bao quan.

- Say ¢ 60°C thi san phim nhanh dat 46 am yéu cau, dam bao cac chi

ti€u vi sinh va cho chat luong san pham cao nhat.



- Trong diéu kién khong bao goi san pham c6 thé giir chat luong t6t
trong khoang 3 tudn va bao géi chan khong chat lwong san pham c6 thé 6n dinh
lau hon nhung do gidi han vé thoi gian nghién ctru nén chua thé két luan chinh

xac.
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Chuong 1 GIOI THIEU

1.1. Pt van dé

Lap xuong (Chinese sausage) 1a mot loai thuc phim c6 ngudn gbe tir
Trung Quéc va du nhdp vao Viét Nam tur rat 1au doi. Pay 1a moén an hau nhu
ngudi Viét Nam nao ciing biét dén. Ngoai cach ding nhu mot mén an thong
thuong sau khi duoc hép, nudng hodc chién, lap xudng con duge dung nhu mdt
nguyén li¢u dé ché bién nhiéu moén an khac nhau. Pic biét trong dip Tét ¢b
truyén ctia ngudi Viét, lap xuwéng 1a mot mon an khong thé thiéu khong nhitng vi
gia tri dinh dudng cao, mui vi thom ngon ma con vi thoi gian bao quan lap
xuong twong dbi dai va dé ché bién.

Hién nay, phan 16n lap xuong trén thi truong déu 1am tir thit heo. Tuy
nhién, thit bo ciing 1a mot loai nguyén liéu c6 thé san xuat ra lap xudng c6 gia tri
dinh dudng cao va mui vi thom ngon rat dac trung. Lap xudng bo hién chua phé
bién trén thi truong ma chu yéu 1a ché bién va ding trong gia dinh.

Tinh An Giang dang dugc nha nuée kéu goi dau tu “Duy 4n chin nudi va
ché bién thit bo (VN-02-141)” tai hai huyén mién nai Tri Tén va Tinh Bién véi
qui md du kién 13 trai chin nudi tap trung 1én dén 10.000 - 15.000 con bo va dau
tu xay dung nha may ché bién thit bo c¢6 cong suét 1.500 - 2.000 tin/nam (do S
Noéng Nghiép va Phat Trién Nong Thon Tinh An Giang lap du 4n). Do dé trong
twong lai khong xa ngudn nguyén liéu s& hét sirc doi dao va sy thanh cong ciia dé
tai nghién ctru nay ciling dong gbp mot phan nhod vao dy an phat trién nén nong

nghiép cua dia phuong.



1.2. Muc tiéu nghién ctru

Tao ra san pham moi 1a lap xudng 1am tir thit bo, dong thdi da dang hoa
cac chung loai lap xudng trén thi trudong, tao thém nhiéu co hoi cho nguoi tiéu
dung lya chon.

Vi nguyén liéu thit bd c6 nhiing tinh chat twong ddi khac vai thit heo (vé
do dai, mau sic, mui vi) do d6 dé tao san phém maoi ndy can phai tién hanh

—Khao sat anh huéng thanh phan cac nguyén lidu dén chat luong san
pham

—Khao sat anh huong ham luong cac chat gia vi va phu gia bo sung dén
chét luong san pham

—Khao sat anh hudng ciia ché d6 say san pham va phuong thirc bao goi

do1 voi chat lugng san pham va thoi gian bao quan.



Chuong 2 LUQC KHAO TAI LIEU

2.1. So lwge vé nguyén liéu thit gia siic

Trong dinh dudng nguoi, thit va cac san phém thit 1a nguén dam, chét
béo, vitamin, chit khoang va céc chat hoa tan. T4t ca duogc st dung trong co thé
nhim muc dich sinh tong hop cac chét can thiét cho co thé ciing nhu bu dap
nang luong do hoat dong.

Thanh phan va tinh chat cta thit va san pham thit phu thudc vao loai,
gidng, gidi tinh, d6 tudi, diéu kién chim sdc va nudi dudng con vat cling nhu
nhitng thay doi xuét hién trong mé dudi tac dung cua enzim, vi sinh vat, oxy
khong khi va cac yéu to khac.

Chat luong thit dugc xac dinh bﬁng ti 1€ gifra cadc mo va dac tinh sinh li
ctia con vat. Thong thudng, mé co chiém 50 + 70%, md md 2 + 20% con lai 1a
mo xuong va md lién két.

2.1.1. Mé6 co ‘ ’ ‘ ’
Mo co la phan co6 gia tri dinh dudng cao nhat. Cac thanh phan chu yéu

trong md co gom: nudc, protid, cac chat hoa tan chira nito, cac chat hoa tan
khéng chira nito, lipid va cac chat khoang.

Tuy thudc vao giéng gia stc, diéu kién sinh trudong va phét trién, ty 18
cac thanh phan c6 thé dao dong. Thanh phan lipid va protein ctia mé co c6 mdi
quan h¢ ti 1€ nghich, khi ti ¢ chét béo tang cao, ti I¢ protein giam va nguoc lai.
2.1.1.1. Nuoc

Nudc trong mé co c6 thé chia 1am 3 loai:

- Nudc lién két manh: chiém khoing 4 + 5% tong luong nudc, hinh
thanh 16p don phan protein.

- Nudc lién két yéu: chiém khoang 60 + 80% tong luong nudc, duogc
giit boi luc tinh dién trén bé mit phan tir protein. Day 13 nudc lién két noi bao,

chiém giltr khoang trong gitra céc to co.



- Nudc ty do (ngoai bao): chiém tir 20 + 40% tong luong nude duoc giir
béi luc mao dan giira cac to co. Nudc ty do ciing duoc xem nhu nude gian bao.
2.1.1.2. Protein

Protein chiém khoang 80% chét kho ctia mo co va trong muc d6 nao d6
n6 xac dinh gid tri thuc pham, chi tiéu hoa 1y cua thit, ciing nhu nhimmg dic trung
vé sy thay doi cua thit trong ché bién.

Céc protein tham gia thanh phan mé co chia thanh 3 nhém chinh: chit
co, to co, mang co.

Mioglobin 14 mét thanh phan duoc quan tim nhiéu nhat trong s6 cac
thanh phan ciia to co. Do 13 protein mang lai sic t6 do ciia thit va thuong chiém
khoang 90% tong luong cac sic to cua thit bo. Him luong mioglobin trong mo
co khoang 1% va khac nhau tily thang tudi ciing nhu loai con vét.

Chtrc nang ctia mioglobin trong mé co 1a tham gia van chuyén oxy. Con
vat cang 16n lugng protein nay trong md co cang cao. Khéi luong phan tir ctia
mioglobin ddi vai trau bo 1a 17,000, heo 14 16,500.

Phén tr mioglobin ciu thanh tir phan protid-globin (khoang 94% khdi
luong chung) va hem. Trong phan tir hem, nguyén tir sit (Fe) ndm & vi tri trung
tam c6 6 lién két phdi tri: mot ndi nguyén tir Fe v6i phan tir globin, 4 lién két voi
nito va lién két thir sdu tham gia vao viéc hinh thanh phtrc ctia mioglobin véi cac
hop chat khac nhau.

Sy ¢6 mit cia mioglobin tao thanh mau d6 huyét cia mé co. Trong
truong hop nay nguyén tir Fe ciia hem (c6 hoa tri 2) duoc ndi bang lién két phoi
tri th 6 v6i phan tir nude. Mioglobin dé& dang lién két voi oxy tao nén sic td
mau dé tham 14 oxymioglobin. Liic 6, Fe ctia hem khong bi oxy héa ma van giir
hoa tri 2. Chinh vi vady, hem trong phan tir mioglobin dugc bao boc bdi protein
khong phan cyc. Su tiép xtc 1au dai v6i oxy dan dén su oxy hoa mioglobin va

xuat hi¢n metmioglobin c6 mau nau.



Globin Globin Globin

N ~ N N ~ N N _~ N
P Fez+\ P Fez+\ P Fe3+\
N N N N N N
H,O 0, OH
Mioglobin Oxymioglobin Metmioglobin

Trong qua trinh ché bién thit, mioglobin c6 thé chuyén hoa theo duong
huéng khic nhau. Khi ché bién nhiét, cromoproteit bién tinh hinh thanh
hemocrom va hematin. Trong truong hop nay, mau cta thit chuyén tir mau do
sang mau nau xam.

Mau dac trung cua thit khi ché bién dugc bao vé bﬁng viéc st dung
nitrit. Nitrozomioglobin, dugc hinh thanh do globin bién tinh khi niu s& dem lai

mau d6 hong cho thit.

Globin
N N N N N N
/Fez+\ /Fe3+\ /Fe%\
N N N N N N
H,O OH NO
Hemocrom Hematin Nitrozomioglobin

To co bao gdm miozin, actin, actomiozin, tropomiozin, troponin..., trong
d6 miozin chiém khoang 55%.

Mang co bao gébm mét phitc hop vé dinh hinh. Céac protein ndy cé trong
thanh phan cia chit co va mang lién két bao boc soi co. Mang co ¢6 thé & dang
chat ché, day dic hay long 1éo, tily thudc vao thanh phan va sy lién két ciia cac té
bao va cac soi hién dién. Collagen va elastin 1 hai thanh phan co ban ciia mang

co. Ngoai ra trong mang co con c6 mucin va mucoid.



2.1.1.3. Lipid

Ham luong lipid trong moé co khoang 3% va dao dong tuy thudc vao loai,
gidi tinh, do 16n va ché d6 nuéi dudng. Phan lipid (chil yéu 1a phospholipid) c6
trong thanh phan ciia to co, mang té bao. ..

Lipid 14 chit duy trit ning luong c¢6 mit trong chat co, mo lién két giira cac
té bao va co dang co ban 14 triglycerit. Him luong acid béo khong no cia chat
béo & md co cua heo rat nhé so véi dong vat nhat lai.
2.1.1.4. Chdt hoa tan

Gom nhitng chat duoc trich ra tir mé co bang nudc, bao gdm hai loai: chia
nito va khong chtra nito. Chlrc nang quan trong ctuia né la tham gia cac phan tng
trao d6i chat khac nhau va céc qua trinh ning luong té bao. Sy co6 mit cia cac
chat hoa tan va cac chat chuyén hoa hoa hoc ciia né trong qua trinh tu phan,
trong da sb truong hop tao nén gia tri cam quan cua thit.
2.1.1.5. Vitamin

Cac vitamin trong mé co ph?m 16n tan trong nudce: viatamin B, vitamin B,,
vitamin Bj, vitamin Bg, vitamin Bj,, vitamin B,s, vitamin PP, biotin (vitamin
H)...

Nhu vay mé co 1 ngudn chira vitamin nhom B. Cac vitamin nhém nay khi
ché bién nhiét s& bi phan huy theo cac mirc d6 khac nhau. Chang han nhu:

- Vitamin B, ¢ pH 7,0 dun dén 97°C trong thoi gian 1 gid mat 80% hoat
tinh.

- Vitamin B, ¢ pH 7,2 dun dén 120°C trong thoi gian 1 gio mat 50%
hoat tinh.

- Vitamin B¢ bén nhiét nhung bi phan hity dudi tic dung ciia anh sang
va chit oxy hoa.

- Vitamin B, trong méi trudng trung tinh khong mat hoat tinh khi dun

dén 121°C trong thoi gian 15 phut.



2.1.1.6. Cdc chdt khodng

Ham luong cac chat khoang trong mé co khoang 1,0 + 1,5%. Trong thit co
mat K, Na, Mg, Ca, Fe, Zn, P, S, Cl. Nhiéu cation lién két véi cac hop chét protid
cia md co, mot s6 & dang tu do xudt hién sau khi giét md. Ngoai ra trong thit
cling c6 mit cac nguyén tir déng, cobalt, molipden,. ..

Bang 1: Thanh phin héa hoc ciia thit bd

Thanh phin S6 lwong (g/100g)
Nudec 70,50
Protein 18,00
Lipid 10,50
Khoéng 1,00

Biang 2: Thanh phin cdc acid amin khong thay thé trong protid thit

Acid amin Ham lwgng % trong protid
Lysin 8,10
Methionin 2,30
Tryptophan 1,10
Phenylalanin 4,00
Treonin 4,00
Valin 5,70
Leucin 8,40
Isoleucin 5,10
Arginin 6,60

Histidin 2,90




Bang 3: Ham luwgng vitamin trong thit bo

Loai vitamin Ham lwgng (mg%)
Vitamin B, 0,23
Vitamin B, 0,26
Vitamin Bg 0,40
Vitamin PP 7,50
Vitamin Bs 0,60
Vitamin B, 80,00

Bang 4: Ham luong chit khoang trong thit bo

Chit khoang Ham lugng mg% so véi thit
Ca 12
Mg 24
Fe 3
K 338
Na 84
P 216
Cl 76
S 230

( Phan Hoang Thi va Doan Thi Ngot. 1984)

2.1.2. M6 mé
M6 m& dugc xem nhu mot bién thé ciia mo lién két trong do6 cac t€ bao

md dugc tap trung nhi€u. Trong cau tric cua t€ bao md giot md chiém thé tich
16n nhat con protoplasma, nhan va cac thanh phan khac phan bo ¢ phan ria cua
té bao m& canh mang lién két. Tham gia vao thanh phan cic chat nam gifra té

bao va mé md ngoai cac chat vo dinh hinh con c6 cac soi collagen va elastin.



Ham lugng cua cac thanh phan co ban (dm, chit béo, dam) trong mdé mé&
ty thudc vao timg vung trén co thé con vat. Ngoai cac thanh phan chinh trong
mo mé& con chira cac chat mau, chit khoang va vitamin.

Vé co ban, gia tri thuc phém ctia mé m& duoc tao nén do chit béo, do 1a
ngudn cung cip ning luong. Cung voi chat béo, ciing c6 mit cac chat sinh hoc
khéac nhu: acid béo khong no, phosphatid, vitamin hoa tan trong dau, sterin. Su
hién dién cta chit béo trong duong rudt cé vai trd quan trong trong viéc tiéu
hoa céc vitamin tan trong dau.

Trong chit béo dong vat cé triglycerit, ham luong di- va mono-glycerit
khong dang ké. Ham luong acid béo khong no c6 thé xem nhu chuin muc dé
danh gia gié tri sinh hoc cia m6é md bdi vi céc acid béo linoleic C;;H3;;COOH va
acid linolenic C,;H,0COOH khong téng hop dugc tr co thé con nguoi, con acid
arachidonic C;oH;;COOH chi duoc téng hop ttr acid linoleic.

Mau sic ctia md 1a do cac sic td tan trong d6 quyét dinh nhu B-caroten, co
tinh chéng oxy héa. M bo chira khoang 1,7 mg% vitamin A va 1,0 mg%
vitamin E. M& heo chtra khoang 0,8 mg% vitamin A va 1,0 mg% vitamin E.

M& dong vat chua qua cac khau xir 1i héa hoc, do chita nhiing chat chong
oxy hoa ty nhién nhu phosphatid, caroten, vitamin A, vitamin E nén c6 thé bao
quan mot thot gian lau. Trong md con chtra cac enzim nhu lipase, phospholipase
qua xtr li nhiét cac enzim ndy mat hoat tinh va c6 thé bao quan lau.

Vai trd ciia md dung trong san pham 14 lam cho san pham mém mai, tao
nhil tuong t6t, hdn hop thit xay c6 do nhdt cao gitp qua trinh nhdi rudt d& dang.

Luong m& anh hudng rat 16n dén day chuyén san xuat va cho hiéu suat cao.



Bang 5: Ham lwong cac acid béo chii yéu trong mé heo

Acid béo Ham lwgng (%)
Miristic 0,80 + 3,50
Panmitic 25,00 + 35,00
Stearic 12,00 + 18,00
Miristinoleic 0,10+ 1,00
Parmetinoleic 1,50 + 3,50
Oleic 41,0 51,00
Linolic 2,50 + 7,80
Linolenic 1,00+ 1,50
Arachidonic 0,50+ 1,00

(B.LKHOMUTOV, L.M.LOVASEV, Pham Minh dich, 1977)

2.1.3. Céc yéu t6 anh hwong dén chit lirong thit ché bién
2.1.3.1. Nhiét do

Nhiét d§ c¢6 anh hudéng 16n dén su phat trién cua vi sinh vat do d6 cling anh
huong 16n dén chat lugng thit. Thém vao d6 nhing bién d6i hoa hoc khac ciing
xay ra khi nhi¢t d0 tang cao: su 61 hoa chit béo, bién d6i mui vi, mau sic clia san
pham...

Trong qué trinh ché bién cac san phém thit, nhiét d¢ tdc dong lon nhét
dén chét luong san pham: su ri dich, mét kha ning gitr nude, cau trac giam khi
nhiét d6 ché bién cac san pham nhil twong ting cao.

Tuy thudc vao muc dich ctia qua trinh ché bién, nhiét d6 phong ché bién,
nhiét d6 san pham duoc diéu chinh phu hop.
2.1.3.2. Anh huéng ciia pH

Gia tri pH cua mo dong vat song thudng & gia tri trén 7,0. Gi tri pH nay s&
giam dan sau khi giét mo dén khoang 5,4 + 5,7 ddi voi thit binh thuong. pH cua
thit c6 anh huéng siu sic dén mau sic, kha ning lién két, kha niang giit nude

(cao nhat & pH = 10, giam dan va thap nhat & diém dang dién cua protein thit,



giita gid tri pH = 5,0 + 5,1) diéu nay c6 thé anh huong dén vi, cau tric va trang
thai sau khi chét ctia thu.
2.1.3.3. Vi sinh vat

Trong nhiéu ndm cac nha vi sinh hoc da chimg minh rang, ngay ban than
mo thi khoe déu chtra vi khuén, chu yéu 1a Salmonella va bao tt Clostridia. Mot
s6 lugng 16n cac vi sinh vat ddc trung nay phat trién trong mé co va mo lién két
trong sudt thoi gian tha séng.

Thit sau khi giét mo va trong qué trinh ché bién lai cang dé xay ra cac bién
d6i gay hu hong do vi sinh vat. Su nhiém khuin & bé mat thit cling xay ra do cac
giai doan xur 1i nhu 16t da, moi rudt, cao 16ng cua thu thit d6. Qué trinh v¢ sinh
can kiém soat dé s6 luong vi sinh vat sdng s6t dém dugc trong xac gia stc & giai
doan xu li cubi t6i da 10° + 10%/cm? cho thit do.
2.1.3.4. Nuoc hoat dong

Nudc ¢6 anh hudng rat 1on dén su bién dbi chat luong, ca vé& mat cau tric
cam quan, sy oxy hoa chat béo, phan tmg enzim ciing nhu chat luong vi sinh.

Do hoat dong cta nude 13 ti sb giira 4p sudt hoi nudc cua thyc pham va
ap suit hoi nude cta nude tinh khiét trong cung mot diéu kién nhiét do.
O thit heo, gia tri 4m vao khoang 0,966 + 0,990, ddy chinh 14 méi truong

thich hop cho su phat trién cta vi sinh vat.

aw = P20 ddich/PH20 tinh khiét

Trong qua trinh ché bién, bién phap sdy kho hay sir dung thém céac chit
nhu mudi, chat hoa tan khong c6 ion nhu dudng, gia vi, cac chat phu gia khac.. .,
hay thay doi thanh phan nguyén liéu c6 thé lam giam do hoat dong ctia nude
trong thit, ngan chan céc bién d6i khong mong mudn.

- O murc d6 1% chit béo thém vao c6 thé gidm dg hoat dong cua nudc voi
gia tri 0,00045.

- O mitc d6 1% NaCl thém vao co thé gidm dg hoat dong cua nudc véi

gia tri 0,0060.



- O muc do 1% duong giam d9 hoat dong cua nudc voi gia tri 0,0020 +
0,0025.

Ngoai ra, sy bién doi cua nude hoat dong con phu thudc vao diéu kién
ché bién: ché do séy, ché do nau...

Khi gia tri 4m cudi ctia san pham thit <0,95 hau hét cac vi khuan G(-)
déu bi e ché, thay thé dan bang nhom lactobacilli va cac cocci chiu mubi. O gia
trj am thap hon 0,88 + 0,90 nhiéu vi khuan va nAm men ngimg hoat dong.

2.2. Vai tro ciia cac thanh phan gia vi

2.2.1. Muéi
Muoi la chat nén trong san pham thit mudi. Muoi khong chi dong vai tro

nhu mot chit tao vi cho san phém ma con 1a chit kiém him vi khuén, bao dam
tinh chét vi sinh cho san pham.

Mudi khong phai 1a chat khir tring, n6 khong c6 kha niang giét chét cac vi
sinh vat hién dién. Tuy nhién, mudi cé tac dung thay d6i 4p suat thim thau, vi
thé han ché duoc su phat trién cua vi sinh vat va nhitng hu hong tiép sau do. Moi
loai vi sinh vat c6 kha nang chiu duogc néng dd mudi khac nhau. Su phat trién
ctia mot sO vi khuan, dic biét 1a Salmonella c6 thé bi (e ché & nong do mudi 3%,
trong khi mét s loai khac nhu Staphylococus can néng do cao hon dé dé kiém
ham hoat dong ctia nd.

O ndng d6 mudi cao hon va viéc dung mudi riéng 1¢ thuong 1am cho san
pham thd, khé va min. Hon nita, san pham chi st dung mudi NaCl s& cho mau
sam, kho nhin, mui vi khong hap dan. Pé nang cao hiéu qua tic dung ciia mudi
dbi véi mui va vi mudi thuong duoc st dung két hop véi dudng, nitrit hodc
nitrat.

2.2.2. Duwong
Viéc thém duong khi udp mudi trude tién la dé€ tao mui vi. Puong lam diu

mém san pham do lam gidm tac dung cirng chat ctia mudi, ngan can mot it sy di

chuyén am va tac dung truc ti€p & mirc vura phai déi véi mui vi. Puong cling tac



dung qua lai v&i nhém amino ciia protein va khi ndu s& hinh thanh san phdm mau
nau lam ting mui vi cta thit vép mudi.

Puong ciing 14 chit bao quan c6 hiéu qua va ngin chin sy phat trién cia vi
sinh vat. Tuy nhién, muc dJ st dung trong udp mudi thit 1a rat it va khong chic
chin ring dudng c6 mot anh hudng chinh ndo dén su phat trién cua vi sinh vat.
Mot sé ngudi cho rang duong nudi dudng mot sé vi sinh vét tao huwong nhung
khéng c6 bang ching cho luan diém nay.

2.2.3. Hop chit nitrit, nitrat
2.2.3.1. Vai tro cua nitrit trong san pham thit muoi

Nitrit duoc st dung trong san pham thit mudi véi cac chirc ning chinh:

- On dinh mau ctia mé thit nac.

- Gop phan tao hwong vi dic trung cta thit mudi.

- Han ché sy phat trién ciia mot s6 doc td thuc phémve‘l vi sinh vat gay
hu hong.

- Lam cham sy phat trién mui 6i trong sudt qué trinh bao quan.

- On dinh vi dic biét cua san phém.

Mic du sy 6n dinh mau 13 muc dich chinh cta viéc bd sung nitrit vao
hdn hop mudi, thé nhung anh hudng cia nd dbi voi mui vi va tac dung kiém ham
vi sinh vat 12 quan trong hon. Anh hudéng cta nitrit d6i voi mui vi cua thit tiy
thudc vao ndng do nitrit sir dung trong san pham.

Nong d6 25 ppm nitrit cn thiét cho sy phat trién mui vi.

Nong d6 > 300 ppm s& ph4 hity huong vi ctia san pham.

O ndéng do 100 =+ 200 ppm nitrit s& phan Gmg véi cac thanh phan cia thit,
va tac dung theo cac chiéu hudng khac nhau.

Nguyén nhan quan trong nhat dan dén su can thiét phai bo sung nitrit
vao san pham thit mudi 1a vi n6 c6 anh huéng dén sy phat trién cua vi sinh vat.
Diéu nay ching minh 16 rang rang nitrit 13 chat ngan can hiru hiéu sy phat trién
cua Clostridium Botulinum, muc do phu hop nitrit trong thit mudi c¢6 thé ngan

can sy phat trién cua vi sinh vat gay hu hong va tao doc t6 trong thuc pham.



Vai tro tri hoan sy phat trién cta vi sinh vat gay doc cua nitrit dugc gia
tang khi c6 sy giap do cua cac tac nhan khir va xur li nhi¢t, nho vao sy hinh
thanh ctia hop chét trung gian nitrosothiol. Py 1a hop chét trung gian cua phan
ung nitrit voi mioglobin tao nén nitrosomioglobin. Chinh vi vay, su tao thanh
hop chét nitrosothiol gbp phan gia ting hiéu qua phan ng tao mau cta thit mubi
cling nhu tri hodn t6t sy phat trién cua vi sinh vét gdy doc.

Ngoai ra, nitrit con c6 kha niang phan tmg véi cac thanh phan khac nhu
acid béo khong no, chuyén hoa carbonhydrat thanh hop chat aldehyd, cai thién
mui cho san pham. Nitrit con c6 chtrc ning nhu mot chit oxy héa va ty oxy hoa
trong thit, mot trong nhitng san pham tao thanh 1a nitrit oxid, hop chat nay c6 thé
phan tng nhu mot tdc nhan nitrosating. Mot doc chét truc tiép con co thé tao
thanh do phan Uing cua nitrit oxid v&1 hemoglobin tao nén methemoglobin, ngan
can sy hap thu oxygen, gdy nén hién tuong thiéu oxy nio.

Nitrat ¢6 thé str dung nhu mot ngudn nitrit. Du cho nitrat da dugc chap
thuan cho viéc on dinh mau cua cac san phém thit mubi nhung nd van duoc thay
thé nhiéu bang nitrit.
2.2.3.2. Sw hinh thanh nitrosamine

Phan tng cua acid nitrit vi amin bac 2 tao thanh nitrosamin. Nitrosamin
tach ra mot luong nho trong cic san pham thit mudi nhu 1a két qua su tac dong
qua lai giita nitrit va amin bac 2 trong khi uép mudi hoic khi nau. Nhiing nghién
ctru gan day cho thay sodium ascorbate véi lidu lwong 550 ppm két hop véi 120

ppm nitrit sodium s& 1am giam bt nitrosamin trong thit heo mubi xong khoi.

CH CH
3 ~_ 3
NH + HONO —» N-NO + H,0
/
CH; - CH,
Dimetilamin Acid nitrit Dimetilnitrosamin

Hinh 1 Phéan Gng hinh thanh Nitrosamin



2.2.4. Sodium ascorbate va erythobate R i
Mubi cua acid ascorbic va erythobic dugc dung phd bién dé thic day qua

trinh phat trién va on dinh mau cua thit mubi. Trong thuc té chi co sodium
ascorbate va erythobate dugc str dung trong dung dich mudi. Acid ascorbic va
erythobic phan tng véi nitrit tao thanh oxit nitrit, chat nay c6 mot gisi han nguy
hiém v&i nitrit phan huy. Vi thé, ascorbate ludn duoc dung trong thuc té.
Ascorbate c6 3 chtrc nang chinh:

- Gop phan trong viéc ha thip metmioglobin, vi thé day nhanh téc do
udp mubi.

- Phan tng hoéa hoc voi nitrit [am tang lugng oxid nitrit tir acid nitrit.

- Luong ascorbate thira hoat dong nhu mot chat chdng oxy hoa. Vi thé
s& lam 6n dinh c4 mau 13n mui vi va & mot diéu kién nao dé ascorbate din dén
giam vi¢c hinh thanh nitrosamine.

O liéu luong 500 ppm ascorbate c6 thé dian dén giam hodc loai trur
nitrosamine.

Ascorbate c6 thé duoc dung ca trong thit miéng nguyén hodc trong sausage
nhung vu diém 16n nhat khi sir dung trong san xuit sausage, khi d6 thoi gian ché
bién giam mot cach dang ké. Thoi gian chd doi ndy thong thuong can dé phan
huy nitrit va hinh thanh sic té hong 6n dinh khi khong co ascorbate.

Tinh chét chdng oxy hoa ciia ascorbate khong chi ngin can su phat trién
cia mui 6i khét ma con ngan can sy phai mau ciia miéng thit khi phoi ra ngoai
anh sang. Dung dich chtra ca sodium nitrit va sodium ascorbate thi 6n dinh trong
it nhat 24 gio & 50°F va pH = 6 hodc cao hon. Vi thé khong nén bao quan lau
hon va néu dung dich mudi duoc giit kéo dai nd s& phan tich va can thiét phai

thém ascorbate vao dé no trd lai trang thai ban dau.



2.3. Cac bién ddi mau thit trong qua trinh wép

2.3.1. Mau thit
Mau ctia san pham thit 1a két qua cia phan ung nitrit véi chat mau thit. Do

d6, n6 phu thudc vao thanh phﬁn va ham lugng chit tao mau. C6 mot luong 16n
cic chat tao mau nhu mioglobin, hemoglobin, cryto chrome, catalase, flavin
tham gia tao mau thit twoi va san pham thit. Trong d6 mioglobin va hemoglobin
chiém da sb va quan trong nhat 13 mioglobin.

Trong md co, mioglobin c6 vai trd tiép nhan oxy chuyén thanh
oxymioglobin c6 mau do tuoi. Do d6, mau phu thudc vao lugng mioglobin trong
mo co va tuy do tuoi. Ham luong mioglobin trong mé co heo chtra 1+3 mg/g so
v6i khédi lugng co thé con con non nhung dén 8 + 12 mg/g trong co thé con gia.
Vi vay thit con gia thuong c6 mau do tham. Ngoai ra, lwong mioglobin con phu
thudc vao co hoat dong. Mo lung it mioglobin hon co dui nén mau kém dé hon
thit co dui.

2.3.2. Vai tro ciia nitrit va nitrat trong viéc tao mau sin pham thit
Sau khi giét mo, ham lugng moé co gidm di rat nhanh, mioglobin s€ chuyén

doi1 nhu sau:

Globin Globin Globin
N\F62+/ : —_ : \ Fe2+/ : _ : \Fe3+/ "
JON ST 0N ST 0N
N i N N | N N i N
O OH, OH
Oxy Mb Mb Met Mb

Hinh 2: Su bién d6i mau thit twoi
Mic du 3 dang c6 thé chuyén ddi qua lai nhung tir dang MetMb kho
chuyén qua cac dang con lai va doi hoi phai c6 nhitng diéu kién phu hop. Sau khi
giét mo, oxy cang it nén phan g khir oxy tao thanh dang MetMb chiém wu thé

do vay thit c6 mau d6 thim hay nau.



Thit cang dé lau mioglobin cang it do chuyén sang dang MetMb, trong khi
phan g tao mau cua thit oxid nitrit ciia mudi nitrit tic dung voi mioglobin
nhung khong phan tmg voi MetMb. Do d6, nhiéu mioglobin s& cho mau dé twoi
hon.

Phan trng don gian:

Mb + Nitrit —> Nitroso Mb

Tuy nhién phan g xay ra theo nhiéu nhanh va nhiéu giai doan phirc tap vi
NO," trong phan tir nitrit vira ¢6 tinh khir vira ¢6 tinh oxy hda trong dung dich
hoa tan. Do d6 ngoai tdc dung tich cuc tao mau nitroso mioglobin NO,  oxy hoéa
Mb va OxyMb tao OxyMb hay MetMb. Cac dang trung gian nay khong phan
g truc tiép voi oxid nitrit dugc.

Mudn chuyén Met Mb va OxyMb (sinh ra do phan ung trung gian va do
thit kém tuoi) thanh Mb can c6 chat khir NO, hay chat khir khac thém vao. Hon
nita phan Ung tao thanh Nitroso Mb thuong cham va khong hoan toan. Vi vay
ngudi ta thuong thém chat khir nhu: acid ascorbic, mudi ascorbate, duong
glucose hay saccarose nham muc dich chuyén NaNO, thanh NO nhanh va hoan
toan, déng thoi chuyén mau niu cia MetMb thanh mau do mioglobin dé co thé
lién két voi nitrit tao nitrosomioglobin.

Nhu vay, cac chat khtr s& 1am ting tdc d6 cac phan Gmg tao mau san pham
thit trong qua trinh ché bién va tan dung t6i da lugng mioglobin trong co.

Trong qua trinh wdp, néu ding nitrit thira s& sinh NO, véi téc do dir doi.
Chét oxid nitrit c6 tinh oxy héa manh s& chuyén Fe*" cua hem thanh Fe’* mat
mau do hay tao mau xanh thit. Hon nira, luong nitrit du s€ phan ung véi acid
amin tao Nitrosamin gay ung thu. Dé khic phuc hién twong trén, ngudi ta ding
lugng NO, it va thay thé mot phan bang nitrat. Nhu vay lwong oxid nitrit do
nitrit tao thanh s& phan tng hét voi mioglobin, sau d6 nitrit méi duoc sinh ra tir
qua trinh chuyén nitrat do cac chat khir (acid ascorbic). Piéu nay dam bao luong
nitrit phan Ung vira da va tranh du ¢ dang ty do. Mat khéc, lugng nitrat hién dién

trong san pham vdi sy tham gia cua vi khuan khir nitrat s€ tao thanh nitrit va



chuyén dang nau (Denatured Met mioglobin) thanh hong (Nitroso hemoglobin)

trong qua trinh bao quan san pham thit udp.

. . + 0O, : :
Mioglobin (d6) - »| Oxymioglobin
< (do tia)
NO
v \ 4
Nitrosomioglobin » Metmioglobin
(do) < (nau)
Khir + NO
\ 4 \4
. + 02 ) . am 2
Nitroso hemochrome < Metmioglobin da dong tu
(hong) > (nau)
Khtr + NO
Oxid porphyvin

(xanh, vang, khong mau)

Hinh 3: Sy bién ddi mau thit trong qua trinh ché bién
2.4. Cac cong doan anh hwéng dén qua trinh ché bién

2.4.1. Lwa chon nguyén liéu
2.4.1.1. Thit

C6 thé chon thit tuoi hay thit dong lanh nhung phai c6 chét luong tét,
khong dugc str dung thit gia suc bi bénh s€ cho san phém chét lugng kém.
2.4.1.2. Rudt don sausage

Rudt st dung cé thé 1a rudt tu nhién (rudt heo, bo, ctru) hay rudt nhan tao
(rudt collagen, cellulose) tuy theo tirng loai sausage. N6 xac dinh kich thuéc va
hinh dang cua sausage. Stir dung ruot dé dén nham han ché nAm mdc, vi sinh vét

xam nhap, giip qua trinh chuyén chd va van chuyén dé dang. Rudt phai chac va



c6 tinh co gian gitp qua trinh ddn thit duge chit. Rudt khong nhiing chiu dugc
ap luc trong qua trinh ddn ma con chju duoc luc ¢p khi budc va chiu dugc nhiét
trong qua trinh lam chin.

2.4.2. Xuwr li nguyén liéu i )
Nguyén li¢u dugc lam sach dat tiéu chuan vé sinh va dua vao san xuat.

Nguyén liéu dugc xtr 1i qua cac budc sau:

- Loc xuong

- Xén bo gan, xwong, mang nhiy, md va cac soi mao mach ra khoi phan
thit roi dem di trit lanh chd ché bién.

Rudt: ¢6 thé 1a rudt tu nhién hay rudt nhan tao.

- Rudt ty nhién: rudt gia stc can phai duoc xt Ii trude.

- Rudt nhan tao: rudt collagen, cellulose khong xu li trudc vi rudt
cellulose s& mém ra khi thim nuéc 1au. Do dé chi thdm nude khi bit dau don
thit, nhu vay rudt s€ dai va dep.

2.4.3. Xay ‘
Hai hoat dong dugc dat ra dau tién ctia qué trinh xay thit 1a nghién nat va

pha v& cdu trac. Sy pha v& cac mé té bao duoc hinh thanh boi qua trinh cit,
nghién va xé nho. Tuy nhién két qua ciia qua trinh nghién nho rat kho thyc hién.
Su pha vo cAu tric tao thanh nhitng hat nho, nhitng hat nay tac dong qua lai,
chung lién két lai v6i nhau nho lién két hydrogen, anh hudng cia ion ki nudc va
lwc Van Der Van. Nhiing tac nhan ndy c6 anh huong dén kha ning két dinh cua
hdn hop, tao cho hdn hop ¢o cdu tric tot hon.

Qua trinh xay duogc thyuc hién bang may xay cau tao gom:

- Truc vit: 1 hay 2 truc vit.

- Dao cit: 1 hay 2 1udi, 4 hay 8 canh

- Dia: ¢6 16 luéi kich thudc khac nhau.

Tuy theo loai sausage, gia vi c6 thé thém vao hodc khong thém vao ¢

giai doan nghién.



Tién trinh: Nguyén liéu thd cho vao cira duoc truc vit don ép dén dau
cudi, tai day thit chuyén dong xo0dn dc va bi dao cit nhé hon, sau d6 duge don
qua 15 ludi, nhirng khéi thit c6 kich thude 16n hon 16 ludi bi giit lai va duoc dao
cat nho hon. Trong qua trinh nghién nhiét d¢ ting do ma sat gitra nguyén liéu véi
nguyén liéu va nguyén liéu voi thiét bi. Pay 1a van dé can dugc quan tim trong
qua trinh nghién vi n6 c¢6 anh hudng rat 16n trong ddy chuyén san xuét.

Noéi chung, qua trinh nghién thit 1am cho thit c6 kich thudc nho hon,
gilip qua trinh tron duoc dé dang va gia vi ngdm déu vao thit.

2.4.4. Bugc (tha) ‘ ‘ ‘
Thit sau khi dugc don vao rudt budc miéng lai bang day hoac bang kep.

Sau d6 dinh hinh sausage c6 chi¢u dai tuy theo loai sausage va tuy ti€u
chuan ctia moi quoc gia. Mo1 diy sausage gom nhiéu doan, s6 doan tuy theo
chiu dai rudt. Sau doé treo chuoi sausage 1én mée va dua vao phong lam chin.

2.4.5. Sdy o
2.4.5.1. So lwoc vé say

Qua trinh 1am bdc hoi nude ra khoi vat liéu bang nhiét goi 1a siy. Nguoi
ta phan biét ra sdy tu nhién va siy nhan tao. Siy tu nhién tién hanh ngoai troi,
dung ning lugng mat troi dé lam bay hoi nudc trong vat liéu. Sdy tu nhién vira
don gian vira ré nhung khéng diéu chinh duoc qué trinh va vat liéu sau khi siy
van con do am tuong dbi cao. Trong cong nghiép ngudi ta thuong dung sy nhan
tao, tuc la phai cung cép nhiét cho vat liéu am, phuong phap cung cép nhiét co
thé bang dan nhiét, dbi luu, bic xa hoic bang ning lwong dién trudng cé tan sb
cao.

Muc dich ctia qua trinh siy 13 lam giam khéi luong cta vat liéu am, 1am
tang do bén, bao quan t6t hon.
2.4.5.2. Dién bién qud trinh sdy

Néu ché do séy tuong ddi dju, tirc 12 nhiét do va tde do chuyén dong cua
khong khi khong 16m, dong thoi vat c6 do am tuong ddi cao, thi qué trinh say xay

ra theo ba giai doan :



% Giai dogn lam néng vt liéu : Giai doan nay bat dau tir khi dua vat
vao budng say tiép xuc voi khong khi nong cho t6i khi nhiét do vat dat dén bang
nhiét do nhiét ké uét. Trong qué trinh nay toan by vat séy dugc gia nhiét. Am
long trong vt ciing duoc gia nhiét cho dén khi dat dugc nhiét do soi tng véi
phan 4ap suit hoi nudc trong méi trudng khong khi trong budng sdy. Do dugc
lam nong nén do am cua vat ¢ giam do6i chut do bay hoi am con nhiét do cua vat
thi ting dan tir nhiét d6 ban dau cho dén khi bang nhiét 46 nhiét ké uét. Tuy vay
sy ting nhiét do trong qua trinh xay ra khong dong déu ¢ phan ngoai va phan
trong vat.

% Giai doan sdy téc dg khong doi - Két thuc giai doan gia nhiét, nhiét
do vat béng nhiét do nhiét ké uét. Tiép tuc cung cﬁp nhiét, am trong vat s€ hoa
hoi con nhiét d6 cta vat gitr khong doi nén nhiét luong cung cip chi dé 1am héa
hoi nudc. Am s& hoa hoi & 16p vat ligu sat bé mat vat, am long & bén trong vat sé&
truyén ra ngoai bé mat vat dé hoa hoi. Do nhiét do khong khi néng khong doi,
nhi¢t d§ vat cling khong ddi nén chénh léch nhiét do gifra vat va moi trudng
cling khong ddi. Do véy toc do bay hoi 4m cua vét ciing khong doi.

Trong giai doan ndy, bién thién ctia do chira m theo thoi gian 13 tuyén
tinh. Am thoat ra trong giai doan nay la am tu do. Khi d6 am cua vat dat dén gia
tri gidi han thi giai doan nay chdm dut.

% Giai doan sdy toc do giam : Két thic giai doan sdy téc do khong
doi, Am tu do da bay hoi hét, con lai trong vat la am lién két. Nang luong dé bay
hoi 4m lién két 1én hon so véi 4m tu do va cang tang lén khi do am cua vat con
nho. Do vay, tbc dd bay hoi 4m trong giai doan nay nhé hon giai doan say toc do
khong ddi co nghia 1a tc do siy trong giai doan nay nho hon va cang giam di
theo thoi gian sdy. Qua trinh sdy cang tiép dién, d6 am cua vat cang giam, tdc
d6 say ciing giam cho dén khi do 4m cta vat giam dén bang d6 4m can bang Gmg
v6i diéu kién moi truong khong khi am trong budng siy thi qua trinh thoat 4m

clia vat s& ngimg lai co nghia 1a téc d6 siy bang khong.



Trong giai doan nay, nhiét do vat séiy tang 1én 16n hon nhi¢t d¢ nhiét ké
udt. Nhiét d6 ¢ cac 10p bén ngoai bé mit ting nhanh hon con cang sau vao bén
trong vat nhiét do tang cham do d6 hinh thanh gradien nhiét do trong vat li¢u
séy. Khi do 4m cua vat liéu d3 dat dén d6 am can béng thi luc nay gitra vat li¢u
sdy va moi trudng c6 su can bang nhiét va am.
2.4.5.3. Cdc yéu té anh huéng dén toc do sdy

Téc d6 sdy duoc xac dinh bang luong kg 4m (nudc) bay hoi trén 1m” bé
mat vat liéu séy trong mQt don vi thoi gian (1 gio).

Téc @6 say phu thudc vao nhidu yéu t6, sau ddy néu 1én mot s6 nhén t6
chu yéu :

< Ban chat ctia vat lidu sy : cdu trGc, thanh phan hoa hoc, dic tinh
lién két 4m....

< Hinh dang vat liéu sdy: kich thudc mau sdy, chiéu dai 16p vat
lidu.... Trong cac diéu kién khac khong doi ta c6 thé xem nhu tdc do sdy ty 1¢
Vi ty sb gitra bé mat vat lidu sdy véi thé tich ciia n6. Bé mat vat lidu sdy cang
16n thi qua trinh sy tién hanh cang nhanh.

< D06 4m ban dau va cudi cua vat liéu say.

< Do am khong khi, nhiét d6 va toc d6 cta khong khi : nhiét d6 khong
khi cang cao, toc d6 khong khi cang 16n, dd 4m khong khi cang nho thi qua trinh
sdy tién hanh cang nhanh. Nhung nhiét do khong khi khong thé vugt qua nhiét
d6 say cho phép timg loai vat liéu cu thé, tbc do cua tac nhan sy ciing khong thé
qué 16n vi con phu thude vao diéu kién lam viéc va ché do siy.

Ngoai ra, tdc do séy con phu thudc vao tac nhan séy, cAu tao may séy,
phuong thic va ché do sdy...

2.5. Cac dang hw héng thwong gip trén sin pham

Trong xtc xich, lap xudng, giam bong, gid cha... c6 mot luong nude
khong 16n (30 + 40%), c6 vo boc, cd cac chat e khuan (mudi, diém tiéu, gia
vi,...) nén c6 thé bao quan duoc mot thoi gian. Trong qua trinh bao quan cé thé

gap cac dang hu hong nhu:



2.5.1. Lén men chua
Thuong thdy ¢ nhiing san pham c6 nhiéu do am, cé chura bdt va co tap

chét thuc vat. Nhitng vi sinh vat gy 1én men chua lam phan huy glucid va tao
thanh acid lactic. Cac vi khuan c6 kha niang nay thuong 1a tryc khuan lactic, truc
khuan duong rudt, CL perfringens... Mau sic va do dic cua xuc xich trong 1én
men chua khong thay d6i nhung xuét hién nhiéu vi chua. Nhiing ché thit ho tiép
xuc véi khong khi c6 thé c6 mau xanh xam.

2.5.2. Théi rita 7 ,

Thoi rira & xtic xich cé khéc véi thit. Cac vi khuan gay thoi & day roi vao
xuc xich trong qua trinh ché bién do khéng ton trong cac quy dinh vé sinh va ché
d6 cong nghé. Thdi rira xay ra dong thoi & toan bo xtic xich. O ddy, ngoai protein
con co lipid va glucid bi phan giai.

2.5.3. Ding q

Vi dang cua san pham sinh ra trong trong thoi gian bao quén la do céc vi
sinh vat Bact.fluorescens liquefaciens, Bact.prodigiosum, Endomyces lactic,
Cladosporium butyric... giy ra. Trong qua trinh ndy chit béo bi phéan ly thanh
glicerin va acid béo, nhiing chat nay bi oxy hoa thanh andehid va ceton. Xuc
xich, gio, lap xuong di bi ddng thudng ddng thoi c6 mui hing cay va chit béo
tré nén vang.

2.5.4. Moc
Khi bdo quéan san pham & ché am dé sinh ra 16p mdc ngoai vo va cling

c6 thé mbc dot nhap sdu vao bén trong. Nhitng san pham bi mdc khong nén bao
quén tiép va can phai dem ding ngay. Néu chi mdc 16p ngoai, trude khi an can
loai bé 16p mdc. Khi bi nhiém loai méc den dang chum Cladosporium
gerbarum- mot loai mdc bit toan c6 kha ning moc sdu vao cac 16p bén trong thi

khi an phai c6 thé bi ngd doc.



Chwong 3 PHUONG TIEN VA PHUONG PHAP NGHIEN
CcUU
3.1. Phuong tién nghién ctru

3.1.1. Pia diém ,
Céc thi nghiém dugc tién hanh tai phong thi nghiém khoa NN-TNTN,

phong thi nghiém B mén Cong nghé thuc pham truong DPH An Giang va phong
thi nghiém Bé mén Cong nghé thyc pham PH Can Tho.

3.1.2. Nguyén liéu
Thit bo nac.
MG heo.
Rudt nhan tao.
Buong.
Muéi an.
Tiéu so.
Ruou mai qué 19.
Natri nitrit
Natri ascorbate.
3.1.3. Thiét bi sir dung

++ Can dién tu.

< pH ké

¢ Ban cham lap xudng.
% Thiét bi sy.

¢ Gian phoi.

Céc dung cuy thong thuong khac.

3.1.4. Hoéa chit

< HzSO4

* NaOH

+*» Acid boric

s MgO,...

R/
0‘0

%

%

X3

%

X3

%

X3

%

X3

%

X3

%

X3

%

%

%

D)



3.2. Phuwong phap thi nghiém va phan tich

Tién hanh nghién ctru dya trén quy trinh ché bién lap xudng tir thit heo,
tir d6 khao sat cac thong s6 va thay d6i cac yéu t6 cho pht hop véi san pham lap
xudng trén nguyén liéu thit bo.

Céc thi nghiém duoc bb tri tai mot sd cong doan cua quy trinh nhu phdi
tron, séiy, bao quan. Mdi thi nghiém lap lai 3 lan, két quéd phan tich, danh gia cam
quan dugc xir 1i bang chuong trinh théng ké MINITAB .

Quy trinh san xuat dy kién nhu sau:

Nguyén liéu
I
I |
Thit bo nac MG& heo
I I
Cit

|

Nguyén liéu phu —» Phbi tron, udp

Rudt nhantao ——»  Nhdi

|

Cham dinh hinh

|

Rtra

I

Say

I

Bao goi

I

Thanh pham

Hinh 4: Quy trinh san xuit tdng quat



3.3. B0 tri thi nghiém

3.3.1. Phan tich thanh phin nguyén liéu thit bo
3.3.1.1. Muc dich

Xac dinh ham am, ham lugng chét béo, chat dam trong nguyén liéu nham

tao thuan loi cho cac thi nghiém sau .
3.3.1.2. Chudn bi mdu

Chon nhitng mAu thit thich hop dé ché bién lap xuéng, can khoang 50g
mau dem phan tich cac thong sb. Thuc hién 3 1an rdi ldy gia tri trung binh.
3.3.1.3. Tién hanh

Phan tich céc chi tiéu bang cac phuong phép cho trong bang.

Bang 6: Phuwong phap phan tich thanh phin nguyén liéu.

Chi tiéu Phwong phap
Ham am S4y dén khéi luong khong dbi (105°C)
Ham lugng dam Phuong phép Kjeldahl
Ham lugng lipid Phuong phap Soxhlet
pH nudec thit Dung pH ké

3.3.2. Thi nghiém 1: Khdo sdt dnh hwéng ciia ti 1¢ phéi tron giita nac va mé
dén cau truc cua san phdam.
3.3.2.1. Muc dich

Nhim chon ra ti 1& phéi tron pht hop véi s& thich ngudi tiéu dung va tao
c4u tric phu hop cho san pham.
3.3.2.2. Chudn bi mau

Céc mau cung ngudn thit.

S6 mau: 3

Khéi lwong mau: 250g
3.3.2.3. Bé tri thi nghiém

Ti 1€ thit nac: T Tilé mo: M
T1=280% M1 =20%
T2 =70% M2 = 30%

T3 =60% M3 = 40%



Nguyén li¢u
I
I I

Thit blc‘) nac Nllfy heo

I I
TI:M1  T2:M2 T3:M3

v

Cit

.

Phéi tron

.

Nhdi

.

Cham dinh hinh

}
Rua

’

Say

v

Bao goi

|

Thanh pham

Hinh 5: So dd b6 tri thi nghiém 1

3.3.2.4. Tién hanh

Ché bién mau theo quy trinh san xuat du kién thay doi ti 1é phéi tron

nac: mo 1a 80%:20% , 70%:30%, 60%:40%.



3.3.2.5. Bdnh gid két qua

Danh gia cdm quan dya trén chi tiéu cau tric va muc do ua thich

Bang 7:Bing diém danh gia ciu tric va mirc d9 wa thich cac ti 1¢ phdi trén

Chi titu Piém M3 ta
5 Lap xudng chac, dan hoi t6t, khong nhiin, khong phinh hoi.
4 Lap xuodng chic, hoi kho ctng, khong nhiin, khong phinh
hoi.
Chu tric 3 Lap xuong kém chic chan, hoi mém nhiin, khong phinh
hoi.
2 Lap xudng quéa kho cimg hodc mém nhiin, phinh hoi mét it.
1 Lap xudng bi mém nhiin, phinh hoi.
5  Ratthich.
Mitc do 4 Thich.
wra thich 3 Khong thich, khong chan.
2 Chan.
1 R4t chan.

3.3.3. Thi nghiém 2: Khdo sdt anh hwéng ciia ham lwong muoi va dwong dén

vi ciia sdn phim
3.3.3.1. Muc dich

Xac dinh ti 16 mudi va dudng thich hop nhat dé bo sung vao san pham

nham tao vi phu hop vdi khau vi ctia da s6 nguoi tiéu dung.

3.3.3.2. Chudn bi mdu

Cac mau cung nguon thit.

SO mau: 9

Khéi luong mau: 250g



3.3.3.3. BO tri thi nghiém

Luong dudng bo sung (%): D Luong mudi bd sung (%): N
D1 =8 N1=2,5
D2=10 N2 =3
D3=12 N3=3,5
Thit bo
|
Cat

.

Phéi tron, wdp

I I
N1 N2 N3

1 ot

D1 D2 D3 D1 D2 D3 DI D2 D3

!
Nhdi
!

Cham dinh hinh

v
.

Say

.

Bao goi
Thanh pham
Hinh 6: So' d0 b tri thi nghiém 2




3.3.3.4. Tién hanh

Ché bién mau theo quy trinh san xuét thay doi ti 16 phdi tron mubi va
duong cho phu hop.
3.3.3.5. Pdnh gid két qua

Panh gid cam quan dya vao chi tiéu vi cua san pham va muc d6 wa
thich. Két hop phan tich ham luong mudi trong san pham dé chon mau c6 vi phu
hop vira ddm bao ham lugng mudi dé e ché vi sinh vat.

Bang 8: Bang diém danh gia mui vi va mirc dd wa thich khi phdi tron gia vi

Chi tieu Diém Mo ta

5 Mui vi thom ngon dac trung cua san phém, vi man ngot hai
hoa.

4 Mui thom, vi hai hoa, c6 thé hoi man hodc hoi ngot.

3 Vi kém hai hoa, man hodc ngot, mui thom it, kém dac

Mui vi trung.

2 Khong ¢6 mui thom dic trung cta san pham.Vi khong hai
hoa, quéa man hodc qué ngot.

1 Mui vi khong phu hop, ¢6 mui chua, vi la ciia san phdm hu

hong.

Rat thich.

Thich.

Khong thich, khong chan.
Chan.

1 Rét chan.

Mutrc do
ua thich

D W R




3.3.4. Thi nghi¢m 3: Khdo sdt anh hwéng ciia ché dj phoi-siy dén gid tri cim
quan va thoi gian bdo qudn cua san pham
3.3.4.1. Muc dich

Nham chon ché d6 phoi sy thich hop dé san pham dat gia tri cdm quan
tdt va dat dd Am thich hop cho viéc bao quan.
3.3.4.2. Chudn bi mdu

Céac méu cung ngudn thit.

S6 mau: 4

Khéi lwong mau: 250g
3.3.4.3. Bo tri thi nghiém

Nguyéln ligu
I |
Thitlb(‘) nac Mé’lheo
Cat

.

Phdi tron, udp

|

Nhoi
!

Cham dinh hinh

|

Rua

'

Say, phoi

Ph|0’i 5 5|°C 6(|)°C 65|°C

San pham

Hinh 7: So @6 b tri thi nghiém 3



3.3.4.4. Tién hanh
Ché bién mau theo quy trinh san xuit sau d6 tién hanh sdy hodc phoi san
pham theo b tri.
= P6i v6i siy: O mdi nhiét d6 siy, cir 30 phut 1y mau 1 1an dé can va
tinh lwong Am mat di theo thoi gian.
= Doi v6i phoi: Ly mau mdi gio 1 1an dé tinh lugng am mat di.

Luu ¥ trong qua trinh khao sat thi nghiém nay can c6 dinh s6 lugng va kich
thudc 16 cham trén san pham bang cach sir dung ban cham c6 duong kinh kim
cham la Imm khoang cach gitra cac 16 1a 5mm, chiéu dai mdi doan lap xuong la
20cm vo1 duong kinh 1a 1,5cm.
3.3.4.5. Pdnh gid két qua

Phén tich d6 4m, theo ddi su thay d6i do 4m theo thoi gian phoi, ciing
nhu theo thoi gian séy tai moi nhiét do séy.

Danh gia cdm quan céc chi ti€u mau sdc, mui vi, trang thai cua san phém
dé tim ra thoi gian phoi say thich hop.

Xéac dinh chi sd peroxid, dinh lugng NHj, phan tich vi sinh. Sau do so

sanh su khac bi¢t vé cac thong so nay gilra san pham phoi va say.



Bang 9: Bang diém danh gia cac chi tiéu ciia san pham sau khi phoi say

Chi titu DPiém M3 ta
5 Mau dé tuoi dep, ddc trung cua lap xuong.
4 Mau do tuoi.
Mausic 3 Mau dé hoi sam hodc hoi tai.
2 Mau do sam hoac tai.
1 Mau sam téi hodc tai xanh.
5 Mui vi thom ngon dac bi¢t ctiia san phém, vi man ngot hai
hoa.
4 Vi hai hoa, c6 thé hoi man hoac hoi ngot.
M vi 3 Vi kém hai hoa, mui thom it, kém déc trung.
2 Vi khong hai hoa, khong thom, khong dac trung cho san
pham.
1 Vi khong phu hop, khong c6 mui thom, qua méan hodc qua
ngot.
5  Lap xuong chic, dan hoi tot, khong nhiin, khong phinh hoi.
4 Lap xudng chic, hoi kho ctung, khong nhiin, khong phinh
hoi.
Clu tric 3 Lap xudng kém chic chan, hoi mém nhiin, khong phinh
hoi.
2 Lap xudng quéa kho ctig hoic mém nhiin, phinh hoi mét it.
1 Lap xuéng bji mém nhiin, phinh hoi.
5  Ratthich.
Mitc do 4 Thich.
wa thich 3 Khong thich, khong chan.
2 Chan.
1 Rét chan.




3.3.5. Thi nghi¢m 4 : Khdo sat anh hwong ciia phwong phdp bao goi dén khd
nang bdo quadn san pham
3.3.5.1. Muc dich

Panh gi4 kha ning bao quan san pham trong cac diéu kién khac nhau, tir
d6 co thé lya chon phuong phéap bao goi thich hop tiy theo yéu cau vé thoi gian
bao quan nham dat gia trj kinh té cao nhét.
3.3.5.2. Chudn bi mau

Tuong tu cac thi nghiém trén.
3.3.5.3. B tri thi nghiém

Nguyéln ligu

I |
Thitlbc‘) nac Mélheo

v

Cit
}

Phdi tron, wdp

|

Nhoi
|

Cham dinh hinh

|
Rua

v

Say, phoi
|

)
Phoi Say
I | [ I | [
Thuong Chan khong  Thuong Chan khong
|

Dénh gia Dénh gia
Hinh 8: So' @b b tri thi nghiém 4




3.3.5.4. Tién hanh

Cho mau vao bao g61 hodc budc lai thanh chum treo noi kho rdo. Banh
gia mau sau thoi gian bao quan.
3.3.5.5. Pdnh gid két qua

Panh gia cam quan cac chi tiéu mau sic, mui vi, trang thai cta san
pham.

Xac dinh chi s6 peroxyde va phan tich vi sinh mdi tudn mét lan trong

sudt thoi gian bao quan.



Chuwong 4 KET QUA VA THAO LUAN

4.1. Phan tich thanh phan nguyén liéu

Thit bo 13 loai nguyén liéu gidu chat dinh dudng. Thanh phan cic chat
trong thit c¢6 anh hudng rat 16n dén qua trinh ché bién ciing nhu gia tri dinh
dudng cua san pham. Tuy theo cac dic diém cua gia sic nhu tudi, gidi tinh,
gidng, diéu kién cham soc, nudi dudng ciing nhu vi tri ctia miéng thit trén co thé
ma ti 18 gitta cac thanh phan dinh dudng s& khiac nhau. Nhiam 6n dinh cac tinh
chét cua san pham, nguyén liéu dua vao ché bién can phai co tinh twong dbi
ddng nhét, con tuoi ngon va phai dam bao vé sinh.

Két qua phan tich cac thanh phan co ban cua thit bo tuoi nguyén liéu duoc
ghi trong bang 10

Bang 10: Thanh phan co ban cia thit bo

Thanh phin Ham lwgng (*)
Nudc 70,26 %
Protein tong sb 19,61 %
Chat béo tong s6 6,20 %
pH nudc thit 5,62 + 5,84

(*) s6 liéu trung binh cua 3 lan Idp lai

Thit ¢6 ham luong nudc tuong ddi cao, lai giau dam va chit béo nén
viéc bao quan rat kho thyc hién. Trong ché bién san pham lap xudng c6 sy phoi
hop nhiéu bién phap khac nhau dé bao quan thit. Thit dugc nghién nho va nhdi
vao bao lap xuong (rudt) dé ngan can sy tiép xuc cua thit voi cac tac nhan giy
hu hong. Cac bién phap phoi sdy nham 1am giam ham luong nudc tu do trong
thit két hop voi viée bd sung mudi, duong, cac chit gia vi va phu gia khac cung
v6i nhitng phuong thire bao goi thich hop vira kéo dai thoi gian bao quan thit

vua tao ra san pham c6 gia tri thuc pham cao hon.



Hinh 9 : Nguyén li¢u thit bo, m& heo va rugt nhan tao

4.2. Anh hwéng ciia ti 1¢ phdi tron giira nac va mé dén ciu tric san
pham

M@ c6 vai trd tuong dbi quan trong trong viéc tao nén tinh chat cam quan
t6t cho san pham. Ngoai tic dung lam cho san phim c6 cdu trac mém mai, ting
mui thom, vi béo, md con 1a tdc nhan khong thé thiéu trong vi¢c hinh thanh khdi
nhil tuong hoan thién. Ngoai ra, viéc bo sung m& con lam giam d6 4m nén giam
a,, gitip giit san pham duoc 1au hon. Tuy nhién, néu bd sung m& qua nhiéu s&
lam giam gia tri cam quan va anh huong dén stic khoe ngudi tiéu dung. Thi
nghiém tién hanh voi 3 ty 16 nac : m& khac nhau va két qua danh gia cam quan
clia cac mau san pham dugc thé hién trong bang 11.

Bang 11: Két qua danh gia cim quan su khac nhau giira cac ti 1¢ phoi tron

Ty 18 Chi tiéu
nac : mé Cau triic (*) Mirc do wa thich (%)
60% : 40% 3,35° 3,507
70% : 30% 3,90% 3,90
80% : 20% 4,15° 3,65°
F=4.67 F=1,32
P=0,013 P=10,267

Ghi chu: (*) S6 liéu trung binh cua 3 lan lap lai



Cac tri s6 cuoi trong cung mot cot co cung mau tw khong co su
khac biét o murc y nghia 5%.

Tir bang két qua trén cho thdy, miu co ti 1¢ nac 80% cé diém trung binh
cao nhat khi danh gia vé chi tidu cau tric, nghia 1a khi ti 1& thit nac phdi tron
cang cao thi san pham cang c6 cdu truc cimg chic. Tuy nhién, do m& déng vai
trd quan trong trong viéc tao khdi nhil twong hoan thién nén phdi tron mé it lam
cho tinh mém mai cta san phim kém , ngoai ra mui thom va vi béo ciing giam
tir 46 lam giam muc d6 ua thich ddi voi san pham.

DBdi véi mau 70% thit nac va 30% mé& duge danh gia co cAu tric tuong
d6i phu hop, khong qua kho ctng ciing khong mém nhiin. Ham lugng mé& 30%
1a vira da dé hon hop tao nhil twong tot sau khi phdi tron va san pham sau khi
phoi sdy van giir dugc tinh mém mai. Ti 1& phdi tron nay con 1am cho san phim
c6 mui vi dac trung do ham luong md vira phai nén dugc ua thich hon so vdi cac
mau khéc.

Mau phdi tron md nhiéu (40% m&) khong duge danh gia cao do cau trac
lap xudng kém chic chén, hoi mém nhiin. Bén canh do6 su ngai an md vi li do
sttc khoe ciing 1am giam muc d6 wa thich dbi voi san pham.

Vé mat théng ké, sy khac biét gitra ti 1€ thit nac 60% va 80% la c6 ¥
nghia (d0 tin cay 95%), mau 70% nac khong khac biét so voi mau 60% va 80%
nac nén n6 c¢6 nhitng dic diém mang tinh chét trung gian giita hai mau nay.

s |

Hinh 10: Khdi thit m& sau khi xay
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Hinh 11: D6 thi biéu dién diém cam quan cac ti 1¢ phoi tron khac nhau
Quan sat hinh 11 cho théy, mau 80% nac ¢ cau tric tot nhung muc do ua
thich khong cao. Mau 60% nac ca ciu tric va mac do ua thich déu khong dugc
danh gia cao. Riéng mau 70% thit nac duoc danh gia tét dong déu ca vé cau tric
va muc do ua thich.

Tir @6 c6 thé két ludn rang, ti 18 phdi tron 70% nac va 30% md s& lam
cho ¢6 cu trac thich hop, mang lai chat luong cam quan va hiéu qua kinh té cao
nhat.

4.3. Anh hwéng ciia ham lwong mudi va dwong dén vi ciia san pham
Mubi déng vai trd quan trong trong viéc bio quan san pham, bén canh d6

con anh huong dén mui vi cta san pham. Két hop st dung mubi va duong sé

gitp cho san phém vira ddm bao tinh on dinh vira tao vi min vira phai hai hoa

dat gié tri cdm quan cao.



Bang 12: Két qué danh gia caim quan sau khi bé sung mudi va dwong

Miu Chi tiéu
Mui vi (*) Mirc dd wa thich (%)

2,5%-8% 3,550" 3,150°
2,5%-10% 3,400 3,150
2,5%-12% 3,850 3,550°
3,0%-8% 3,650° 3,450°
3,0%-10% 3,800 3,700
3,0%-12% 4,650 4,600°
3,5%-8% 3,750° 3,350
3,5%-10% 3,600" 3,400°
3,5%-12% 4,050 3,950

F =376 F =488

P =0,000 P = 0,000

Ghi chu: (*) S6 liéu trung binh cua 3 lan lap lai
Nhitng chir s6 cudi trong cing mot cot c6 cing mau tw khong cé sw
khac biét o murc y nghia 5%.

Tir bang 12 cho thdy, hau hét cac mau déu dugc danh gid ¢ mic do
tuong dbi tot vé chi tiéu mui vi ctia san pham. Sy khac biét vé mit thong ké giira
cdc mau khong nhiéu. Cac mau c6 ti 1& duong cao (12%) ludn duoc danh gia cao
hon vi nd tao ra mui vi tot hon. Mau 6 (3% mudi, 12% duong) co6 su khac biét
hon han cidc mAu con lai, ¢6 nhiéu tinh chét t6t nhu mui thom dic trung, vi man
ngot hai hoa nén c¢é diém trung binh qua cac lan danh gia 1a cao nhat. Mau 3
(2,5% mudi, 12% dudng) va mau 9 (3,5% mudi, 12% dudng) sy khac biét khong
c¢6 y nghia, tirc 12 vira c6 tinh chét cia mau 6 vira gidng v6i cac mau con lai va

duoc danh gia & muc do trong doi, mui vi kha dic trung va twong ddi hai hoa.



Cac mau khac duoc danh gia twong ddi gidng nhau va kém dic trung hon so véi

cac mau duogc néu.

Hinh 12: Nhoi khéi thit va m& vio rudt nhén tao
Phan tich lwong mubi con lai trong thanh pham twong tmg véi 3 ndng dod
mudi khao sat duoc két qua nhu trong bang 13

Bang 13: Phan tich ham lwgng mudi trong san phim

Ham lwong mudi (%) (*)

MAu Thanh phim
2,50 2,83
3,00 3,88
3,50 4,36

Ghi chii: (*) 86 liéu trung binh cua 3 lan Idp lai
Dbi véi mau sir dung 2,50% mudi so voi khdi luong nguyén lidu ban
dau, sau khi phoi sdy thi ham lwong mudi trong thanh pham con lai 1a 2,83%. Ti

1¢ nay twong dbi thip do d6 san pham khé bao quan d& xay ra hién tuong 6i



chua, do néng d6 mudi chua du dé e ché hoat dong cua mat s6 vi sinh vat trong
san pham.

Dbi voi san pham c6 ham lugng mudi ban dau 14 3,00% sau khi phoi say
ham lugng mudi trong thanh pham 13 3,88%. V&i ham luong mudi nay cé thé wc
ché duogc hoat dong cua cac vi sinh vat khong mong muén, ngan chan hién
tuong 1én men chua vira tao dugc vi man thich hop cho san phém.

Déi v6i mau sir dung 3,50% mudi san pham cé vi man khong phi hop
lam giam gia tri cam quan. Pong thoi ham lwong mudi cao lam giam kha ning

gilt nudc nén san pham rat kho va cing.
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Hinh 13: P6 thi diém cam quan cic ham lugng mudi dwong khac nhau
Qua hinh 13 cho théy mau 6 (3,00% mudi, 12% duodng) vuot troi ca vé mui
vi va muc d6 ua thich. Ham lugng duong 12% lam diu vi médn cua mudi tao nén
mui vi hai hoa cho san phém. Cac mau con lai déu duoc danh gia kém hon do
chua tao dugc vi dac trung cho san phém va su khac biét so véi mau 6 kha rd

rét.



Nhu vay, khi ti 1€ phéi tron nac m& nhu két quéd thi nghiém 1 thi st dung
ndéng do mudi 3% két hop véi 12% duong sé 1am cho san pham vira c6 mui vi
phu hop, vira dam bao kha ning bao quan cua san pham, (e ché duoc hoat dong
cua cac vi sinh vat gdy hu hong.

4.4. Anh hwéng ciia ché d phoi, say dén chét lwong san pham

Giam ham luong nudc trong san pham 13 mot trong nhirng bién phap hitu
hiéu dé kéo dai thoi gian bao quan san pham. Siy 1a mot cach rat hiéu qua dé
lam giam nudc trong nguyén liéu. Tuy nhién, trong diéu kién khi hau nhiét doi
nhu ¢ nude ta thi phoi ciling c6 thé thay thé mot phan phuong phéap sdy dé 1am
giam chi phi cho viéc ché bién san pham. So véi phoi, sdy c6 rat nhiéu vu diém
ndi troi nhu khong phu thude vao thoi tiét, thoi gian giam am ngin va cho san
pham c6 chét lwong on dinh hon nhung lai ton kém chi phi cho thiét bi va dién
ning. Trong khi d6, phoi khong c6 nhiéu vu diém nhu sdy nhung lai tiét kiém
duogc chi phi san xuit. Khao sat sau ddy chi c6 thé dwa ra nhimng chi sé cu thé
cho thay anh hudng cua timg ché d6 lam kho dén chat lugng san pham, con lra
chon phuong phéap nao hoic két hop ca hai thi con tiy thudc vao tirng diéu kién
thoi tiét va diéu kién co s vat chét cu thé.

4.4.1. Phoi , o ’
San pham sau khi phoi thuong c6 chat luong kém hon mau say do rat

nhiéu nguyén nhan khac nhau, trong d6 c6 mét phan 1a do nhiét ¢ phoi trong
ngay thuong khong on dinh, dao dong rat 16n & cac thoi diém khac nhau trong

ngay.
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Hinh 14: D6 thi biéu dién sy thay ddi nhiét do (*) trong sudt thoi gian phoi

Ghi chi: 7 S6 liéu trung binh 2 lan Idp lai

Nhiét do phoi tuong ddi thdp (30 + 40°C) va khéng 6n dinh 13 nhiing

nguyén nhan chu yéu dan dén thoi gian mat am kéo dai va pham chat san pham

kém. Bén canh d6 anh nang mat troi cling 1a yéu t6 pha huy mau lam cho san

pham c6 mau sam t61 hon so véi san pham say.

D6 4m (%) theo CBK

120

100 *

. Y = 83,758¢ 346X

R>=0,9686

Thoi gian phoi (gid)



Hinh 15: P thi biéu dién sy thay d6i d am theo thoi gian phoi
Ghi chii : 7 S6 liéu trung binh 2 lan lap lai
| : Diém thi nghiém
—— : Puodng phuong trinh hoi quy
Ttr d6 thi hinh 15 ¢6 thé thiy sy mét 4m theo thoi gian trong subt qua
trinh phoi 1a rat it. Do d6, thoi gian dé san pham dat d6 4m yéu cau c6 thé kéo
dai tir 30 + 35 gio tiy theo diéu kién thoi tiét. Tuy nhién, mot cach gan dung thi

su bién thién d6 tuan theo phwong trinh hdi quy sau:

Y=83,758¢ 034

Trong do:
Y: D6 am (%) (theo cin ban kho)
X: Thot gian phoi (g10)
Phuong trinh c¢6 hé ) tuong quan R?*= 0,9686 tir 6 ¢6 thé tinh toan dugc

do 4m tai thoi gian phoi bat ki va nguoc lai.

Hinh 16: Lap xwdéng trudc khi phoi Hinh 17 : Lap xudng sau khi phoi

4.4.2. Sy , , o \
Qua trinh say cho chat luong san pham to6t hon nhiéu so voi phoi do nhiét

d6 sdy twong ddi cao (55 + 65°C) va 6n dinh hon so véi phoi. Dé khao sat va lwa

chon ché d6 sdy thich hop san phdm dugc dua vao sdy ¢ 3 nhiét d6 khac nhau.



4.4.2.1. Say ¢ 55°C

! Y =91,458¢ 71

R*=0,9771

D6 am (%) theo CBK
D
(e}

0 T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18

Thoi gian sdy (gio)
Hinh 18: P thi biéu dién sy thay doi 4m theo thoi gian tai 55°C
Ghi chii - S6 liéu trung binh 2 lan lap lai
B : Diém thi nghiém
— : Puong phuong trinh hdi quy

Tai 55°C thoi gian can thiét dé san phdm dat d6 4m yéu cau (25% am) la
13,5 gid. Tiét kiém hon phan nita thoi gian so véi phoi. Téc d6 mat 4m nhanh va

tuong d6i dong déu. Sy bién thién d6 am tuan theo phuong trinh sau:

Y=191,458¢0713%

V6i hé sb twong quan R*= 0.9771.
Trong do:
Y: Do 4m (%) (theo cin ban kho)
X: Thoi gian siy (gid)
Tu phuong trinh trén co thé tinh duoc d6 4m con lai trong san phém theo

thoi gian trong qua trinh sdy néu nhiét do say la 55°C



4.4.2.2. Say 60°C
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Hinh 19: P thj biéu dién sy thay déi am theo thoi gian tai 60°C
Ghi chii - ™ S6 liéu trung binh 2 lan lap lai
B : Diém thi nghiém
— : Puong phuong trinh hdi quy

Khi say & 60°C thi thoi gian can thiét dé san pham dat 46 am yéu cau 1a 12
gid. Thoi gian mat am ngan hon so v&i sdy ¢ 55°C va duoc biéu dién bang

phuong trinh:

Y=101,05¢""17%

V6i hé sb twong quan R* = 0,9885
Trong do:
Y 1a d6 am (%) (theo cin ban kho).
X 14 thoi gian say (gio)
Dua vao phuong trinh trén cé thé tinh duoc do 4m con lai trong san phém

theo thoi gian trong qua trinh say tai nhiét d6 sy 1a 60°C.



4.4.2.3. Sdy 65°C ™
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Hinh 20: D6 thi biéu dién su thay ddi Am theo thoi gian tai 65°C
Ghi chii - S6 liéu trung binh 2 lan lap lai
B : Diém thi nghiém
—— : Pudng phuong trinh hdi quy

Khi sdy & 65°C thi thoi gian can thiét dé san pham dat d6 am yéu cau 1a 15
gio. Thoi gian mat am kéo dai hon so véi sdy 6 55°C va 60°C va duoc biéu dién

bang phuong trinh:

Y=86,936¢ 00X

Vi hé sb twong quan R* = 0,9761
Trong do:
Y 12 d6 4m (%) (theo can ban kho).
X 1a thoi gian say (gio)



Duya vao phuong trinh trén co thé tinh duoc do 4m con lai trong san phém
theo thoi gian trong qua trinh siy tai nhiét do sdy 1a 65°C.

Theo hinh 18, 19, 20 nhan thiy, tai 60°C thoi gian siy ngan nhat. Khi siy &
55°C thoi gian sy 1a 13,5 c6 thé dugc giai thich 13 nhiét do hoi thap so véi yéu
cau cua san pham. Di véi nhiét 6 sdy 65°C thoi gian sdy lai 1én dén 15 gio
nguyén nhan 1a do nhiét 46 nay da 1am cho bé mit ngoai ciia san pham mat am
rat nhanh va hinh thanh 16p vo clmg bén ngoai san pham 1am han ché dang ké sy
bay hoi nudc cang vé sau. Hién twong niy co thé thay rd khi quan sat mit cat
ctia san pham. Tai 60°C téc d6 sdy twong d6i dong déu va su bay hoi nude dién

ra lién tuc do d6 thot gian nude bay hoi ngan hon so véi cac nhiét do con lai.

Nhiet do (o0) Thoi gian (gio)

Hinh 21: P06 thi biéu dién sy thay ddi am theo nhiét dd va thoi gian siy

Phuong trinh biéu dién moi quan hé gitta d§0 am nhiét do va thoi gian

séy:

7=697,897— 19,8704X— 10,2911Y+ 0,163457X>+ 0,313549Y*+ 0,02596XY" "
R*=0,97015
Trong do :

X: Nhiét d6 sy (°C)
Y: Thoi gian sdy (gio)
Z: D6 4m (%) (theo cin ban kho)



Mbi quan h¢ gitra do am cua san phém voi nhiét d§ va thot gian séy thé
hién rd & hinh 21. Su bién thién d6 4m theo nhiét d6 va thoi gian sy tuan theo
phuong trinh (*) véi hé sb twong quan R? = 0,97015. Céac hé sé cua hai nhan t6
nhiét d9 va thoi gian mang dau (-) thé hién méi twong quan ti 1& nghich, nghia 1a
trong gidi han cua khodng nhi¢t d¢ khéao sat khi tang nhiét 4o va thoi gian thi do
am san pham s& giam.

Bang 14: Két qua danh gia cam quan thi nghiém phoi, sy

Min , Chi tiéu (*)

Mau sac Mui vi Cau tric  Murc d§ wa thich
55°C 2,941° 3,529° 3,706 3,059*
60°C 4,294 4,235% 4,294 4,118
65°C 3,824 4,294 3,647 3,706
Phoi 2,235 3,059° 3,000° 2,706

F=41,58 F=13,77 F=11,31 F=18,42
P =10,000 P =10,000 P =0,000 P =10,000
Ghi chii: (%) S6 liéu trung binh ciia 3 lan ldp lai
Nhitng chit s6 cudi trong cing mot cot ¢é cung mau tw khéng
co su khdc biét o murc y nghia 5%.

Déi voi san pham phoi, dudi tac dung ciia anh ning mau cta san pham bj
bién doi manh nén mau sic cua san pham rat kém, thudng chuyén thanh mau do
nau va sam lai. Ngoai ra, do thoi gian phoi kéo dai, sy giam do am dién ra cham
nén mui vi cling giam nhiéu, trong mot s6 truong hop co thé xuat hién vi chua
do hoat ddng cua céc vi sinh vat 1én men chua trong thit.

Tai nhiét do séy 55°C mau sic san phém bién d6i nhe, cac chi tiéu khac it
bién d6i, chat lwong san pham tuong doi tét. Tuy nhién, thoi gian siy tai nhiét do
nay tuong dbi dai.

Khi sdy ¢ 60°C, do thoi gian sy ngin nén céc chi tiéu vé mau sic, mui vi
déu rat it bién d6i. Su mat nudc dién ra dong déu lam cho san phiam co6 cdu tric

tot, mat cat tuong do6i min, bé mat ngoai cua san pham dep, md it 10 rd.



Khi say ¢ 65°C, mau sac va mui vi it bi bién doi nhung cau trac thi khac
biét rd so véi mau say 60°C, do bén ngoai san pham kho ctirg nhung bén trong

van con am cao, lam mat cat san pham kém min.
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Hinh 22: D6 thi biéu dién khac biét vé cam quan giira cac ché d phoi, sdy
Theo hinh 22, tai nhiét do séy 60°C san phﬁm c6 chét luong tdt va su déng
déu ca ve tat ca cac chi tiéu mau sic, mui vi, cAu trac va mic do ua thich. Trong
khi d6 phoi hoic sdy & cac nhiét do khac (55°C va 65°C) déu c6 mot hoic mot sd
chi tiéu kém hon. Bén canh d6, khi say & 60°C thoi gian can thiét dé san pham
dat d6 4m yéu cau ciing twong ddi ngan. Tir d6 két luan, ddy 14 nhiét d6 thich

hop dé 1am kho san pham dat chét lugng cao.



Hinh 23: Lap xwéng truéce khi siy Hinh 24: Lap xuéng sau khi siy

Hinh 25: Thiét bj sy

4.5 Anh hwéng ciia cic phwong thire bao géi khac nhau dén kha ning
bio quin sin pham.

Do san pham co gia tri dinh dudng cao, qua trinh ché bién chi qua giai
doan xtr 1i nhiét trong d6i thap (dudi 60°C), d6 4m trong thanh pham khoang
25% nén van dé bao quan gip nhicu khé khin, san pham rat dé gip cac hién
tugng hu hong nhu: 1én men chua, mdc, su oxy hoa chit béo.... Bao gbi chin
khong 13 bién phap bao quan c6 hiéu qua do loai bé dugce phan 16n khong khi,

ngan can sy ti€p xuc tryc ti€p cua san pham véi oxy tur dé cd thé han ché dugc



su hu hong chit béo do phan tng oxy hoa ciing nhu trc ché duoc hoat dong cua
céc vi sinh vat hiéu khi trong san pham.

Bang 15: Tong so vi sinh vat hiéu khi trong sin phim theo théi gian

biao quan
Thoi gian bao Téng s6 vi sinh vat hiéu khi (CFU/g) (*)

quan (ngay) PDC PBG SPC SBG
0 1,2.10* 1,2.10* 4,1.10° 4,1.10°
7 8,6.10* 1,5.10* 6,1.10* 4,6.10°
14 1,5.10° 1,8.10* 8,4.10" 52.10°

Ghi chu:

PDC: Phoi doi chitng SDC: Sdy doi chirng

PBG: Phoi bao goi chan khong SBG: Sdy bao géi chin khéng
(*) S6 liéu trung binh ciia 2 lan Idp lai.

Cac mau dua vao bao quan ban dau déu nhu nhau, sau 1 tudn bao quan
trong cac diéu kién khac nhau thi tong s6 vi sinh vat hiéu khi trong san pham bat
dau bién doi. Trong diéu kién bao quan thuong (budc chum treo noi thoang mat)
tong s6 vi sinh vat hiéu khi ting rat nhanh. Do d6 du doan trong 3 tuan luong vi
sinh vat hiéu khi trong san pham s& vuot qua gii han cho phép. Pdi v6i san
pham bao quan trong bao goi chan khong (46 chan khong 99,5%) su gia ting sb
luong vi sinh vét rat cham & hau hét cac mau. Nguyén nhén 13 do trong diéu kién
chan khéng cac vi sinh vat hiéu khi rat kho phat trién. Do d6, dé kéo dai thoi
gian bao quan san pham thi phuong phap bao géi chan khong rat dugc khuyén
khich.

Hoat dong ctia cac vi sinh vat trong san pham con lam thay di pH cua san
pham, chu yéu 14 cic vi sinh vat 1én men chua chuyén héa duong thanh acid

lactic va lam gidm pH cia san pham
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Thoi gian bao quan

Hinh 26: D6 thi biéu dién sw thay ddi pH theo thoi gian bio quén

Ghi chu:

PDC: Phoi doi chitng SDC: Sdy doi chirng

PBG: Phoi bao goi chan khong SBG: Sdy bao géi chin khéng

Qua hinh 26 cho thdy mau phoi luén c6 pH thip hon miu sdy do thoi gian
phoi kho kéo dai. Khi dua vao bao quan cac mau déu giam pH theo thoi gian.
Pa s6 cac vi sinh vat gay hién tuong 1én men chua anh huéng dén pH 1a cac vi
khuan ki khi, do dé6 mic du trong diéu kién bao géi chan khong pH cua san
pham van giam dan theo thdi gian. Tuy nhién néu diéu kién ché bién, phoi sy
dam bao vé sinh s& lam giam s6 lugng vi sinh vat ban dau trong san pham dong
thoi két hop bién phap bao géi nhdm ngin can sy tiép xac thém véi vi sinh vat
s& han ché va 1am chdm qua trinh hu hong (nhu dbi véi san pham sy c6 duoc sd
lwong vi sinh vat ban dau thap két hop bién phap bao goi phu hop sé giir duogc
lau pham chét ctia san pham).

Trong qué trinh bao quan san pham lap xuéng mét chi tiéu khac can luu y
dén d6 1a ham luong NH; trong san pham, dé san pham dat yéu cau doi hoi ham

luong NH; phai nho hon 45mg/100g thit (theo Tiéu chudan B Y Té 2001)



Bang 16: Ham hrong NH; trong san phidm theo thdi gian bao quan

Thaoi gian bao Ham lwgng NH; (mg/100g)(*)
quan (ngay) PPC PBG SPC SBG
0 3,82° 3,82° 2,44° 2,44°
7 15,25 6,53 5,67 2,98"
14 22,41° 7,12° 13,08 4,02°
F = 50,41 F = 4,80 F=6226 F=2,54
P = 0,005 P=0,116 P=0,004 P=0,226
Ghi chii:

(*) S6 liéu trung binh ciia 2 lan Idp lai.

PBC: Phoi doi chitng SDC: Sdy doi chitng

PBG: Phoi bao goi chdn khong SBG: Say bao géi chan khéng

Qua bang 16 cho thay sau 2 tudn bao quan tit ca cic mau déu c6 ham
lvgng NH; ting nhung vin nam trong gidi han cho phép. Cac mau phoi déu cd
ham lugng NH; ban dau twong ddi cao so voi mau sdy. D6i voi miu bao goi
chan khong su gia ting ham luong NH; khong dang ké. Sau 2 tudn bao quan sy
khac biét cua chung khong c6 ¥ nghia vé mat thong ké. So sanh giita mau phoi
bao quan trong diéu kién bao goi chan khong va miu sdy bao quan diéu kién
thudng, ¢ thé thay du 1a phoi nhung bao quan trong bao gbi chan khong thi chat
lwong ciing 6n dinh hon so v6i mau sy nhung bao quan trong diéu kién thuong.
Tir d6 cho thiy, phuong thirc bao goi phit hop c6 anh hudng rat 16n dén su bién
ddi ctia san pham trong qua trinh bao quan.

Trong san pham c6 ham lwong md twong dbi cao do d6 mot chi tiéu quan
trong trong danh gia sy hu hong cua san pham d6 1a chi sb peroxyde. Trong qué
trinh bao quéan theo ddi chi sb peroxyde c6 thé giup ta danh gia duge muc do hu

hong cta chat béo trong san pham.



Bang 17: Su thay dbi chi so peroxyde theo thoi gian bao quan

Thoigianbdo ;5§ peroxyde (mili dwong lwgng oxy/kg sin phim)

quan (ngay) PPC PBG SPC SBG
0 0,83 0,83 0,58" 0,58
7 1,15° 0,94* 0,73% 0,66
14 2,67° 1,23 1,26 0,80°

F=26.84 F=31.90 F=15.56 F=1.20
P=0.012 P=0.010 P =10.098 P=0.414
Ghi chu:
(*) S6 liéu trung binh ciia 2 lan Idp lai.
PDC: Phoi déi chitng SPC: Sdy doi chitng
PBG: Phoi bao goi chan khong SBG: Sdy bao géi chin khéng
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0 tudn 1 tudn 2 tudn
Thoi gian bao quan
Hinh 27: Su thay ddi chi s6 peroxyde theo thdi gian bio quén
Chi s peroxyde 1udn c6 xu hudng ting trong sudt qué trinh bao quan. Pbi

vGi1 cac mau bao goi thuong do su ti€p xuc truc tiep voi oxy khong khi nén phan



g xay ra nhanh lam ting chi s6 peroxyde mot cach dang ké. Phan tig oxy hoa
chat béo 1a phan ung day chuyén, cang vé sau phan tng cang manh mé& va sy
khac biét theo thoi gian bao quan cang 16n. Trong khi d6 d6i v6i san pham bao
g6i chan khong chi s6 peroxyde chi ting nhe do han ché duoc ham luong oxy.
Tuy nhién phan ng da xay ra trong giai doan dau ctia qua trinh ché bién nén
khong thé khong ché tuyét dbi su oxy hoa chét béo duoc.

Vi véy, phuong phéap bao goi chan khong c6 thé 1am cham xdy ra phan tng

oxy hoa chat béo giup duy tri chéat luong tt va kéo dai mot cach dang ké thoi

gian bao quan san pham.

Hinh 28: Bao quan khong bao goi Hinh 29: Bao goi chan khong
4.6 Thanh phan dinh duéng ciia sin pham lap xwéng bo

Bang 18 : Thanh phin co ban cia sian phim lap xwéng bo

Chi tiéu Ham lwong (%) (%)
Nudec 25,52
Protein 25,24
Lipid 32,45
Mudi 3,86
NH; 2,56
Téng s VSVHK 4,3.10° (cfu/g)

) 6 liéu trung binh cia 2 lan Idp lai



Hinh 30: San pham lap xuéng bo



Chuong 5 KET LUAN VA PE NGHI

5.1. Két ludn
Tir két qua nghién ctru c6 thé rat ra mot s6 két luan sau:

% Ti 1¢ phdi tron gitra thit nac bd va md heo phu hop dé san pham c6
gia tri cdm quan phu hop 1a 70% thit nac va 30% mg3.

< Ham luong mudi va duong can thiét dé tao vi phu hop 1a 3% mudi
va 12% dudng so véi khéi lwong thit nguyén lidu.

% Nhiét do siy phu hop dé san phim c6 mau sic, mui vi, cau tric phu
hop 14 60°C trong thoi gian 12 gid, dd am thanh pham dat 25%.

< Poi voi bao goi thuong cé thé bao quan san pham trong 27 ngay va

dy doédn bao quan 60 ngay trong bao goi chan khong.

Quy trinh san xuét dé nghi: Nguyén liéu
|
I I
Thit nac bo Mo heo
- (70%) (30%)

Muoi 3% | |
Duone 12% l Natri nitrit 120
Tiéu 1% YA atr1 nitr1 ppm
Bot ngot 0,75% Phot tron Natri ascorbate 550ppm
Mai Qué L§ 0,5% {

Nhoi <——Rudt nhan tao

|

Cham dinh hinh

%
il'a

Say (60°C, 12 gio)

'

Bao goi

'

Thanh pham

Hinh 31: Quy trinh san xuét lap xwéng bo




5.2. Dé nghi

Do thoi gian nghién ctru han ché nén con nhiéu van dé can khao sat trén
quy trinh san xuat ma trong dé tai chua duoc dé cap toi nhu:

% Khao sat anh huong cua sd luong va kich thude 16 cham dén toc 4o
thoat nudc cia san pham.

% Khao sat anh hudng cua ham lugng natri nitrat va natri ascorbate
dén kha ning tao va git mau cho san pham.

% Khao sat lya chon cac loai bao goi khac nhau va anh hudng ctia no6
dén kha niang bao quan.

% Khao sat loai phu gia 1am tang tinh lién két giira nac bd va mé& heo.
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PHU CHUONG

1. X4c dinh ham lwong 4m bang phwong phap say

1.1. Nguyén ly
Dung nhiét d¢ 1am bay hoi nudc ra khéi to chirc thit, can va tinh ra hi¢u so6

cua hai lan can trudc va sau khi say tir d6 tinh ra phan tram nudc co6 trong thuc pham.

1.2. Tién hanh , , q
Lay coc st va diia thuy tinh dem sy ¢ 105°C cho dén trong lugng khong doi.

Dé ngudi trong binh hit 4m va can & can phan tich chinh xac dén 0,0001g.

Sau d6 cho vao cbc can 10g mau da chuan bi sin, nghién nho. Dung diia thuy
tinh dan déu méu thanh 16p mong.

Cho tit ca vao ti sdy 105°C, sdy dén trong lwong khong doi. Trong thoi gian
sdy ctr mdi gid, dung diia thuy tinh nghién nhé cac phan véon cuc sau d6 dan déu va tiép
tuc séy.

Sau khi sy dén khéi lugng khong ddi, dem 1am ngudi trong binh hat am
khoang 10 + 15 phut va dem can ¢ can phan tich vdi dg chinh xac nhu trén.

1.3. Tinh két qua
Phan tram am dugc tinh theo cong thic sau :

(G - G2) *100

% am =
G -G
Trong do :

G : Trong lugng cbc can, diia thay tinh (g).
G, : Trong lugng cdc can, diia thiy tinh va mau tha trudce khi siy (g).

G, : Trong luong cua coc can, diia thiry tinh va mau thir sau khi sdy (g).

2. X4c dinh ham lwong protein tong sé bang phwong phap Kjeldahl

2.1. Nguyén ly o , ‘
Vo co hoa thyc pham bang H,SO4 ddm déc va chat xtc tdc. Dung mot kiém

manh (NaOH hoidc KOH) day NH; tir mudi (NH4),SO4 hinh thanh ra thé tu do. Pinh
lrong NH; bang mot acid.



2.2. Tién hanh
2.2.1. Dot dam

Cho 1 gram mau , 5 g chat xuc tac (K2S04 va CuSQy), 10 ml H,SO4 dam dac
vao binh Kjeldahl trén bép va dun tir tir cho dén khi thu dugc dung dich trong sudt
khong mau hodc ¢ mau xanh lo cia CuSO, dé nguoi.
2.2.2.Cat dam

Sau khi v6 co hdéa miu hoan toan, cho mét it nude cat vao binh Kjeldahl dé
trang rdi cho vao binh dinh mtc 500ml, trang rira binh Kjeldahl va phéu vai 1an va cho
tiép vao binh dinh muc. Tiép tuc cho vao binh dinh mirc khoang 10+15ml NaOH 40%
va vai giot phenoltalein. Thém nudc cit vao binh dinh mac 1én dén 300ml.

Chuan bi dung dich ¢ binh hing NHj; : Dung pipet cho vao binh himg 20ml
acid boric. Pat vao hé thong chung cit sao cho dau dng sinh han ngip vao trong dung
dich.

Bit dau qua trinh cat dam cho dén khi dung dich trong binh himg dat khoang
100ml. Lay binh himg ra va dem di thuc hién chuan d6 bang H,SO4 0,1N

2.3. Tinh két qua
0.0014 * (Visos — V 1as0s)* 100 * 6,25

Ham luong protein téng sb =
m
Trong do : m : Khéi lwong miu (g).

0,0014 : S6 g nito tuong duong véi 1 ml H,SO,,
Vinsos : S6 ml H,S040,1N sir dung dé chuan d6 mau thir

V’isos : S6 ml H>S040,1N sir dung dé chuan do miu tring

3. Xac dinh ham luwong lipid bing phwong phap Soxhlet

3.1. Nguyén ly q ’ ) 7
Dung dung méi nong dé hoa tan tat ca chat béo tu do c6 trong thyc pham. Sau

khi dudi hét dung moi, can chat béo con lai va tinh ra ham luong lipid c6 trong 100
gram thyc pham.

3.2. Tién hanh ) o o
Can chinh xac 5 g mau nho, dong déu, goi lai bang giay loc.

Cho mau vao dng chiét Soxhlet.

Cho dung méi vao 2/3 binh cau.



Cho nuée lanh chay qua 6ng sinh han.

Pun s6i cach thuy dén khi chat béo dugc cat hét. Thoi gian khoang 8+12 gid
(trong mot gio dung moi tran tir dng chiét vé binh chira khong it hon 5+6 1an va khong
nhiéu hon 8 +10 lan).

Thir xem d4 hét dung moi chua bang cach 1ay vai giot dung madi trong dng,
nho 18n trén mit kinh déng ho, dé bay hoi néu trén bé mat khong cé vét loang coi nhu
da chiét xong.

Khi ete chay hét xudng binh, nhic ng gidy ra khoi dng chiét va cat 1y bot
ete 1én 6ng chiét cia may cat. Rt binh ra dé bay hoi hét ete ¢ nhiét d thuong rdi cho
vao ti sdy 100 + 105°C trong 1 gid 30 phat dé dudi hét ete. D& ngudi trong binh hut am
30 phut va can.

3.3. Tinh két qua
Luong lipid trong 100 g nguyén li¢u (X) :

(P, — P) *100

X =
m b r
Trong d6: P : Trong luong binh cau c6 chira chat béo (g).

P, : Trong luong binh cau khé ban dau (g).
m : Trong luong chét thir (g).

4. Xac dinh ham hrong muéi Natri clorua (NaCl)

4.1. Nguyén ly 7 q N
Dung bac nitrat (AgNO3) 0,IN dé chuan dg ion CI” cua mau thir trong moi

truong trung tinh véi chi thi kali cromat (K,CrOy).

4.2. Tién hanh
Nghién nh6 2 + 5g miu véi khoang 20ml nuéc cat. Chuyén dung dich vao

binh dinh mirc dung tich 250ml (ké ca nudc trang cbi chay), 6 thém nudc cit vao téi
khoang 2/3 thé tich binh. Léc tron nhiéu 1an roi dé lang trong 30 phat. Sau d6 cho thém
nude cat dén vach dinh muc, lic déu. Loc lay dich trong.

Dung pipette 1ay chinh xac 25ml dich loc cho vao binh nén dung tich 250ml
v6i 5 giot phenolphtalein. Néu dung dich khéng mau thi ding NaHCO; 0,01N d¢é trung



hoa cho dén khi vira ¢c6 mau hong nhat. Néu dung dich c6 mau hong thi dung acid
acetic CH3COOH 0,01N trung hoa dén khi méat mau.

Sau khi trung hoa thém, thém 5 giot KoCrO4 10% vao roi chuan do bang
AgNO; 0,1N dén khi xuét hién mau do nau, lic nhe khong méat mau 1a duge.

4.3. Tinh két qua
V *0,00585 * 250 * 100

Ham lugng NaCl (%) =
25 *m
Trong do :

V : Thé tich AgNO; 0,1N tiéu tén khi chuin d6 mau thir (ml)
M : Khéi luong miu (g).

250 : Thé tich toan bd dich ngdm mau (ml).

25 : Thé tich dich loc dé xac dinh (ml).

5. Xac dinh ham lwgng NH3

5.1. Nguyén ly q N )
Dung kiém nhe day amoniac (NHj3) ra khoi mau thur, chung cat vao dung dich

acid H,SO,. Dua vao luong acid du khi chuan do bang dung dich NaOH dé tinh ham
luong NHj,

5.2. Tién hanh o
Str dung hé thong cat dam.

O binh cit : Cho vao binh cat khoang 5 g mau véi khoang 50 ml nudc cat.
Thém vai giot phenolphtalein (dung dich 1% trong ethanol 60%) va MgO bot cho dén
khi trong binh xuat hién mau hong.

O binh himg : Cho 20 ml dung dich H,SO4 0,1N vao binh non dung tich 250
ml vé&i vai giot chi thi hdn hop (200 mg metyl d6 va 100 mg metyl xanh hoa tan trong
200 ml ethanol 96%). Dit binh vao dau duéi dng sinh han ciia may cat dam sao cho
dau 6ng sinh han ngap trong dung dich.

Giit trén phdu mot 16p nudce cit cao khoang 1,5 dén 2 cm dé kiém tra d6 kin
ctia hé théng. Cho nuéc lanh chay qua 6ng sinh han rdi cat lién tuc cho dén khi dung
dich trong binh huing dat khoang 150 + 200 ml.

Dung NaOH 0,1N chuén d¢ lugng acid du trong binh htng cho t6i khi dung

dich chuyén tir mau tim sang mau xanh 14 ma.



Tién hanh x4c dinh mau trang véi cac lugng hoa chat, nude cat véi cac budce
thi nghiém nhu trén, khong c6 mau thir.

5.3. Tinh két qud
(Vi - V) *0.0014 * 100
Ham lugng NH3 (%) =

m
Trong do :

V| : Thé tich dung dich NaOH 0,1N dung dé chuan d6 miu tring (ml).
V, : Thé tich dung dich NaOH 0,1N dung dé chuan d6 mau thu (ml).
m : Khdi luvong miu (g).

6. Xac dinh chi s6 peroxyde

6.1. Nguyén tic )
Thyc hién phan g cua dau béo véi dung dich kali iodua bao hoa trong dung

moi acid acetic — cloroform. Iode tyr do phong thich dugc dinh phan bang dung dich
natri hiposulfit

6.2. Tién hanh ) )
Can chinh x4c 10g mau cho vao binh tam gidc 250ml. Thém vao 25 ml hon

hop acid acetic — cloroform va 1ml dung dich kali iodua bdo hoa. Pay nut, lic déu
trong vai phut rdi dé yén trong bong téi khoang 5 phut. Thém vao khoang 75ml nudc
cat. Pinh phan iod sinh ra b?mg dung dich Na,S,03, 0,01N véi thudc thtr tinh bot. Can
lac manh khi dinh phan.

Tién hanh song song thém mdt mau tring voi cung mot ky thuat, thao tac,
nhung khong chtra mau.

6.3 Tinh két qua
Chi s0 peroxyde dugc cho boi cong thirc sau :

(V-Vo) *N*1000

CP=
M
Trong do :

CP : Chi s6 peroxyde cia miu (mili dwong luong oxy / kg miu)

V : S6 ml dung dich Na,S,0; can ding trong thi nghiém c6 mau

V, : S6 ml dung dich Na,S,05 can dung trong thi nghiém mau khong
N: N@)ng dd dung dich Na,S,05 (0,01N)

m : Trong lugng mau (g)



7. X4c dinh tong s6 vi khuin hiéu khi

7.1. Nguyén tic
Dbém s6 khuan lac moc trén méi truong thach dinh dudng thich hgop tir mot

lrong mau xac dinh trén co sé coi mdi khuan lac dugc hinh thanh tir 1 té bao vi sinh
vat duy nhat. Dém sé khuan lac sau 24 = 48 gio 1 32 + 37°C.

7.2. Tién hanh
7.2.1. Chuan bi moi truong

Moi truong nudi cdy 1a méi truong nutrient agar. Moi truong sau khi pha
lodng ( 23g mdi trudng pha véi 1000ml nude cat ) duoe tiét trang 121°C trong 15 phut
r0i dé ngudi dén nhiét d6 khoang 45°C.

7.2.2. Chudn bi mau va cdch thirc pha lodng

Chon ldy 4 + 8 diém trén mau, cit nho va tron déu. s dung ben, kéo riéng
biét cho tirng mau.

Can 5g mau cho vao bao PE v6 tring. B6 sung 45 ml nudc cit dé dugc nong
d6 pha loang 1a '/1o (10"). Dong nhit miu bang may dap mau trong 30 gidy, dung dich
thu duoc goi 1a dung dich (dd) mau.

Lay 1ml dd mau & ndng do /1o (10™) cho vao éng nghiém chira 9ml nude cat
da tiét tring ( 121°C trong 15 phiit ) ta dwoc dung dich pha lodng & ndng d6 /100 (107).

Lay 1ml dd miu & ndng d6 /100 (107) cho vao 6ng nghiém chira 9ml nude cat
da tiét trang ( 121°C trong 15 phut ) ta duoc dung dich pha lodng & ndng d6 /100 (10°
3,

Léy Iml dd miu & n(‘A)ng do 1 1000 (10'3) cho vao 6ng nghiém chtra 9ml nudc
cat da tiét trung ( 121°C trong 15 phut ) ta dwoc dung dich pha lodng & nong dd /10000
(107%.

7.2.3. Cdy mau

M&i miu cdy tir 2 + 3 do pha lodng

M3di d6 pha lodng cay 1+ 3 dia.

Duing pipette v trung ldy 1 ml mau da pha lodng cho vao giira dia petri

Rot vao mdi dia khoang 15ml thach dinh dudng

Xoay tron dia xudi va ngugc chiéu kim dong ho, moi chiéu 5 lan.



Pia dugc dat nam ngang cho dong ty nhién. Mdi truong sau khi da dong 1at
Gip dia dé vao ti amu ¢ 37°C.

7.3. Tinh todn két qud , , o

Sau 24 + 48 gid u doc két qua doi voi nhitng dia coé s6 khuan lac phu hop tur
15 + 300 (theo TCVN).

Khuan lac cta vi khuan hiéu khi c6 dang tron, 16i, mau trang duc, dudong kinh
> 0,5mm.

Trong trudng hop khuan lac moc nhidu hon 300 (cfu) va trai déu trén thach
dia thi c6 thé chia dia 1am 2, 4, hodc 6 phén bﬁng nhau dé dém va nhan 1én dé tinh két
qua

Téng sb vi khuan hiéu khi trong 1g mau duoc tinh ¢ 2 d6 pha lodng lién tiép

2C

X =
(Il] +0,1n2)d

Trong do :
C : Tong s6 khuan lac dugc dém & 2 d6 pha lodng lién tiép
n; : S6 dia dém & do pha loang thir nhat
ny: Sb dia dém & d6 pha loang thir hai
d : Hé sb pha lodng tng voi do pha lodng thir nhit
Két qua tinh duoc biéu thi theo cong thirc : a x 10" (cfu/g)
Trong d6 : a : s6 thap phan twong tmg tir 1,0 dén 9,9
n: S6 mil pht hop co s6 10



8. Két qua thong ké sw khac biét giira ti 1¢ phdi tron nac:mé

3 60:40 70:30 80:20

Analysis of Variance for CAUTRUC, using Adjusted SS for Tests

Adj SS
6.7000
40.9000

Factor Type Levels Values
NTHUC fixed

Source DF Seq SS
NTHUC 2 6.7000
Error 57 40.9000
Total 59 47 .6000

Analysis of Variance for

UATHICH, using

Adj MS F P
3.3500 4.67 0.013
0.7175

Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
NTHUC 2 1.6333 1.6333 0.8167 1.32 0.276
Error 57 35.3500 35.3500 0.6202
Total 59 36.9833
Least Squares Means

. CAUTRUC ... . UATHICH ...
NTHUC Mean SE Mean Mean SE Mean
60:40 3.350 0.1894 3.500 0.1761
70:30 3.900 0.1894 3.900 0.1761
80:20 4.150 0.1894 3.650 0.1761
9. Két qua thong ké su khac biét cac ti I¢ muoi, dwong
Factor Type Levels Values
Nghiemth fixed 91234567829
Analysis of Variance for MUIVI, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Nghiemth 8 21.4778 21.4778 2.6847 3.76 0.000
Error 171  122.1000 122.1000 0.7140
Total 179  143.5778

Analysis of Variance for UATHICH, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Nghiemth 8 31.0444 31.0444 3.8806 4.88 0.000
Error 171  135.9500 135.9500 0.7950
Total 179 166.9944
Least Squares Means
. MUIVI .... . UATHICH ...
Nghiemth Mean SE Mean Mean SE Mean
1 3.550 0.1889 3.150 0.1994
2 3.400 0.1889 3.300 0.1994
3 3.850 0.1889 3.550 0.1994
4 3.650 0.1889 3.450 0.1994
5 3.800 0.1889 3.700 0.1994
6 4.650 0.1889 4.600 0.1994
7 3.750 0.1889 3.350 0.1994
8 3.600 0.1889 3.400 0.1994
9 4.050 0.1889 3.950 0.1994



10. Két qua thong ké sw khac biét ciia cac miu phoi siy

Factor Type Levels Values
Nghiemth fixed 4 55°C 60°C 65°C Phoi
Analysis of Variance for MAUSAC, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Nghiemth 3 42.882 42.882 14.294 41.58 0.000
Error 64 22.000 22.000 0.344
Total 67 64.882
Analysis of Variance for MUIVI, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Nghiemth 3 17.9265 17.9265 5.9755 13.77 0.000
Error 64 27.7647 27.7647 0.4338
Total 67 45.6912
Analysis of Variance for CAUTRUC, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Nghiemth 3 14.2794 14.2794 4.7598 11.31 0.000
Error 64 26.9412 26.9412 0.4210
Total 67 41.2206
Analysis of Variance for uathich, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Nghiemth 3 20.5147 20.5147 6.8382 18.42 0.000
Error 64 23.7647 23.7647 0.3713
Total 67 442794
Least Squares Means

... MAUSAC ... ... MUIVI .... .. CAUTRUC ...
Nghiemth Mean SE Mean Mean SE Mean Mean SE Mean
55°C 2.941 0.1422 3.529 0.1597 3.706 0.1574
60°C 4.294 0.1422 4.235 0.1597 4.294 0.1574
65°C 3.824 0.1422 4.294 0.1597 3.647 0.1574
Phoi 2.235 0.1422 3.059 0.1597 3.000 0.1574

. UATHICH ...

Nghiemth Mean SE Mean
55°C 3.059 0.1478
60°C 4.118 0.1478
65°C 3.706 0.1478
Phoi 2.706 0.1478

11. Két qua thong ké sw khac biét NH3 theo thoi gian bao quén

11.1. Méau PDC

Factor Type Levels Values

Thoigian Tfixed 3 0 ngay 14 ngay 7 ngay

Analysis of Variance for NH3, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Thoigian 2 351.67 351.67 175.83 50.41 0.005
Error 3 10.46 10.46 3.49

Total 5 362.13

Least Squares Means for NH3

Thoigian Mean SE Mean

0 ngay 3.820 1.321

14 ngay 22.410 1.321

7 ngay 15.250 1.321



11.2. Méu PBG

Factor

Thoigian Tfixed

Type Levels Values
3 0 ngay 14 ngay 7 ngay

Analysis of Variance for NH3, using Adjusted SS for Tests

Adj SS
12.388
3.872

Source DF Seq SS
Thoigian 2 12.388
Error 3 3.872
Total 5 16.260
Least Squares Means for NH3
Thoigian Mean SE Mean
0 ngay 3.820 0.8033
14 ngay 7.120 0.8033
7 ngay 6.530 0.8033
11.3. Mau SDC

Factor Type Levels Values

Thoigian Tfixed

Adj Ms
6.194
1.291

3 0 ngay 14 ngay 7 ngay

F P
4.80 0.116

Analysis of Variance for NH3, using Adjusted SS for Tests

Source DF Seq SS
Thoigian 2 119.034
Error 3 2.868
Total 5 121.901
Least Squares Means for NH3
Thoigian Mean SE Mean
0 ngay 2.440 0.6913
14 ngay 13.080 0.6913
7 ngay 5.670 0.6913

11.4. Méiu SBG

Factor

Thoigian Tfixed

Adj SS
119.034
2.868

Type Levels Values
3 0 ngay 14 ngay 7 ngay

Adj Ms
59.517
0.956

F P
62.26 0.004

Analysis of Variance for NH3, using Adjusted SS for Tests

Source DF Seq SS
Thoigian 2 2.5797
Error 3 1.5206
Total 5 4.1003
Least Squares Means for NH3
Thoigian Mean

0 ngay 2.440

14 ngay 4.020

7 ngay 2.980

SE Mean
0.5034
0.5034
0.5034

Adj SS
2.5797
1.5206

Adj Ms
1.2899
0.5069

F P
2.54 0.226



12. Két qua thong ké chi so peroxyt theo thoi gian bao quan

12.1. Mdu PDC

Factor Type Levels Values

Thoigian fixed 3 0 tuan 1 tuan 2 tuan

Analysis of Variance for Peroxyde, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Thoigian 2 3.8656 3.8656 1.9328 26.84 0.012
Error 3 0.2160 0.2160 0.0720

Total 5 4.0816

Least Squares Means for Peroxyde

Thoigian Mean SE Mean

0 tuan 0.8300 0.1897

1 tuan 1.1500 0.1897

2 tuan 2.6700 0.1897

12.2. Mau PBG

Factor Type Levels Values

Thoigian fixed 3 0 tuan 1 tuan 2 tuan

Analysis of Variance for Peroxyde, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Thoigian 2 0.175433 0.175433 0.087717 31.90 0.010
Error 3 0.008250 0.008250 0.002750

Total 5 0.183683

Least Squares Means for Peroxyde

Thoigian Mean SE Mean

0 tuan 0.8300 0.03708

1 tuan 0.9400 0.03708

2 tuan 1.2350 0.03708

12.3. Mdu SDC

Factor Type Levels Values

Thoigian fixed 3 0 tuan 1 tuan 2 tuan

Analysis of Variance for Peroxyde, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Thoigian 2 0.51053 0.51053 0.25527 5.56 0.098
Error 3 0.13780 0.13780 0.04593

Total 5 0.64833

Least Squares Means for Peroxyde

Thoigian Mean SE Mean

0 tuan 0.5800 0.1515

1 tuan 0.7300 0.1515

2 tuan 1.2600 0.1515

12.4. Mdu SBG

Factor Type Levels Values

Thoigian fixed 3 0 tuan 1 tuan 2 tuan

Analysis of Variance for Peroxyde, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Thoigian 2 0.04960 0.04960 0.02480 1.20 0.414
Error 3 0.06200 0.06200 0.02067

Total 5 0.11160



Least Squares Means for Peroxyde

Thoigian Mean SE Mean
0 tuan 0.5800 0.1017
1 tuan 0.6600 0.1017

2 tuan 0.8000 0.1017
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