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TIEU SU CA NHAN

Ho va tén: DIEP TRAN KHANH TRIEN

Sinh ngay 15 thang 10 nam 1983.

Noi sinh: Chau phong - Tan Chau - An Giang.

Con 6ng: DIEP QUANG KHANH.

va Ba: TRAN THI ANH.

Dia chi: T6 17- 4p Vinh Tudng 1 — Chau Phong — Tan Chau — An
Giang.

D3 tét nghiép phd théng nam 2001.

Vao truong Pai hoc An Giang ndm 2001 hoc 16p DH2TP1 khoa 2
thudc Khoa Nong Nghiép va Tai Nguyén Thién Nhién va da tot nghiép k¥ su
nganh Cong Nghé Thuc Pham niam 2005.



LOI CAM TA
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Em xin chin thanh cam on Thay Ngyén Vin Ba va Cé
Tran Phwong Lan d3 tan tinh hudng dan va truyén dat kinh
nghiém quy bao dé em hoan thanh luan vin.

Em xin chan thanh cam on quy Thay, C6 trong B mén Cong
Nghé Thuc Pham Truong Pai hoc An Giang, cung céc Thﬁy, C6 thinh
giang di giang day va truyén dat kién thic cho em trong sudt khoa
hoc.

Em xin cdm on can b phong thi nghiém, can bd thu vién va tat
ca cac ban sinh vién 16p Cong nghé Thuc Pham DH2TP da giup dd,
tao diéu kién thuén loi va dong vién em trong sudt khoa hoc cling nhu
trong sudt thoi gian 1am luan van.

Long Xuyén, ngay 19 thang 5 nam 2005.

Diép Tran Khanh Trién



TOM LUQC
)

San pham mudi chua 13 thirc 4n rat phd bién va dugc wa chudng. Vi
qua trinh mudi chua tao acid lactic va cac hop chét ester tao huong vi dac
trung cho san pham, giy cam giac ngon miéng, giup on dinh hé vi sinh vat
duong rudt, ngira rdi loan va ting cudng kha ning tiéu hoa va hap thu. Véi
muc dich ché bién san phdm cai ct tring mudi chua c6 chit lwong 6n dinh,
tinh cam quan cao va bao quan dugc lau dai, chiing t6i da tién hanh khao sat
cac yéu t6 chinh ¢ cac cong doan c6 anh huong dén chét lwong san pham cai
ct tring mudi chua nhu sau:

- Khao sat nhiét do chan, thoi gian chan va néng d6 CaCl, dén chat
luong san pham.

- Khao sat nong d6 mudi, ham luong dudng va luong vi khuan lactic
sir dung dén chat lugng san pham.

- Khao sat anh huong cua ché do thanh trung dén chat luong va bao
quan san pham.

Sau thoi gian tién hanh thi nghiém, két qua thu duoc nhu sau:

- Qua khao sat anh huong cua nhiét do chan, thoi gian chan va néng
d6 CaCl, str dung trong nudc chan, cho thdy san pham c6 gia tri cam quan
cao va ham luong acid lactic sinh ra trong san pham cao 14 & nhiét do chan
80°C, thoi gian chan 1 phut voi ndng 6 CaCl, trong nude chan 13 0,1%.

- O ndng d6 mudi 5%, ham luong dudng 2% va luong vi khuan lactic
st dung 14 0,5% sé& cho san pham c6 mui vi dic trung, vi chua man hai hoa.

- Qua khao sat anh hudng cta ché d6 thanh tring cho thay dé san
pham giit dugc gia tri cam quan cao, do acid 6n dinh trong sudt 3 tudn bao

quan thi nhiét d6 thanh trung 1a 100°C, thoi gian gitt nhiét 1a 4 pht.
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Anh huéng cua thoi gian chan va nong d¢ CaCl, dén

lwong acicd trong sin phim (tinh theo acid lactic) &
nhiét dj 80°C.

Anh huéng cia thoi gian chin va nong dé CaCl, dén
lwong acicd trong sin phim (tinh theo acid lactic) &
nhiét d§ 90°C.

Anh hwéng ciia ham lweng vi khuan lactic dén lwong
acid lactic sinh ra trong sin phiAm khi mudi dwa ndng dd
mudi 3% va ham lwong duong 1%.
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Anh hwéng ciia ham lweng vi khuan lactic dén lwong
acid lactic sinh ra trong sin phiAm khi mudi dwa ndng do
mudi 7% va ham lwong duong 2%.

Anh hwéng cia thoi gian gitt nhiét dén sy thay doi cia
ham lwong acid trong san phim ¢ nhiét do thanh trang

12 90°C.

Anh hwéng ciia thoi gian giir nhiét dén sy thay do6i ciia ham

lwong acid trong sin pham ¢ nhiét dd thanh tring 12 100°C.
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Chuwong 1 GIOI THIEU

1.1. Dt van &

Rau xanh 14 thirc an hét sttc quan trong cho strc khoé cia con ngudi.
N6 cung cap cac vitamin va cac chat khoang can thiét cho cac hoat dong
chuyén hoé cac chat dinh dudng trong co thé. Nhat 1a cac loai vitamin va
khoang chit c6 tac dung phong chéng 1o héa, duy tri hoat dong cia cac co
quan va bao vé stc khoé. Rau cung cép chu yéu chat xo, giup hé tiéu hoa
hoat dong tdt (chét x0 ¢6 tac dung giai doc, ngura bénh tiéu duodng, ung
thu va lam gidm tac hai cua cac loai chit béo ¢6 hai cho tim mach, gan,
than,...). Vi vdy, rau khong thé thiéu trong khau phan an ctia con nguoi khi
ma nhu cau vé ngudn thuc pham gidu chat dam, chat dudng bot ... ngay
cang cao, nham giup co thé can bang dinh dudng ( tiéu hoa, hap thu, bién
dudng) va kéo dai tudi tho.

Viét Nam, c6 khi hau nhiét d6i, c6 nhiéu ving tiéu khi hau khac nhau
nén chung loai rau da dang, san lugng 16n, gia thanh ré. Tuy nhién do tinh
chat mua vy va diéu kién bao quan rau tuoi ¢ nudc ta chua phat trién tot, nén
chua dap tmg duoc yéu ciu cta nguoi tiéu dung. Do d6 trong cong tic bao
quan va ché bién rau nhimg kinh nghiém truyén thng da duoc khai thac tbi
da. Ngoai ra, do nhu ciu ngay cang cao ctia ngudi tiéu dung 1a san pham phai
c6 chat luong cao va an toan khi sitr dung. Cho nén can két hop nhimng
phuong phép truyén thdng voi nhitng cong nghé tién tién, trong dé tiéu biéu
1a nhitng san pham duoc ché bién trén co so ing dung cong nghé vi sinh nhu:
cac san pham 1én men tir sita, 1én men bao quan thit, trimg va cac san pham
rau qua mudi chua,. ..

Mudi chua 1a mot bién phap dé bao quan san pham, lam da dang
thém cac san phém ché bién tr rau (cai be, cai bép, dua leo, cu cai ,...).
Mudi chua cai ci theo phuong phap cd truyén voi su két hop véi cong
nghé vi sinh vat 14 st dung ching vi sinh vat 1én men trong mubi chua dé
cai thién huong vi cho san pham, kéo dai thoi gian bao quan san pham. Bén
canh d6, c6 thé tan dung dugc ngudn nguyén liéu ré, ning cao gia tri san

pham vé dinh dudng ciing nhu kinh té.



1.2. Muc dich

B6 sung ching vi sinh vat 1én men lactic vao phuong phap mubi chua céi
ct theo phuong phép truyén thdng, rut ngan duoc thoi gian 1én men, nang cao
va 6n dinh chét luong trong bao quan.

Khao sat anh huong cta qué trinh xtr Iy nguyén liéu dén chat luong san
pham.

Khao sat anh hudng cta cac thanh phan (mudi, duong, vi khuan lactic), dé
tim ra diéu kién 1én men thich hop nhét cho san pham cai ci mudi chua.

Xac dinh ché d6 thanh trung tét nhét cho san pham.



Chuwong 2 LUQC KHAO TAI LIEU
2.1. Nguyén li¢u

2.1.1. Cai cl tréng
2.1.1.1. Dic diém

Cai cu tring co6 tén khoa hoc 1a Rhaphanus sativus L. var.
longipinnatus Bail, thudc ho Cai con goi 1a thip tu (Brassicaceae). Co vi
ndng cay, cu dai dén 40cm (c6 thé dén 1m). La chum & dat, c6 kia sau gan
dén gan nhanh. Chum dung, hoa tring hay do, 4 tiéu nhuy dai, 2 ngan. Giac
qua hinh tru c6 mo dai, hoi eo gitra hot, hot it trong mot mo sdp.

Cai cu tréng la loai rau duoc tréng quanh nam, c6 thé thu hoach sau
45+55 ngay gieo trong. Puogc trdng chi yéu & ban cau bic, nhit 1a Dia
Trung Hai. O Viét Nam c6 6 chi: Brassica, Capsella, Cardamine,
Nasturtium, Raphanus, Rorippa; khoang 20 loai. Pugc trong dé 13y cu, an

song, lam dua mudi,....

2.1.1.2. Thanh phan dinh dudng cta ct cai
Bing 1. Thanh phan dinh dudng trong 100 g cii cai

Thanh Phén Ham Lugng

g%
Nudc 91,20
Protein 1,50
Glucid 3.70
Cellulose 1,50
Tro 1,20
mg%

Ca 40

P 41

Fe 1,10
Vitamin B1 0.06
Vitamin B2 0.06
Vitamin PP 0.50
Vitamin C

30




2.1.2. Rau gia vi

Rau gia vi bd sung vao qua trinh 1én men trong mudi chua nham
muc dich:

- B6 sung thém dudng cho qua trinh 1én men.

- Lam tang hwong vi cho san pham.

- C6 tac dung bao quan san pham do c6 chira chit khang sinh.
2.1.2.1. Téi

Trong t6i c6 chtra iod va tinh dau (100kg toi chira 60-200g tinh
dau). Thanh phan chu yéu cua tinh dau toi 1a allycin, allicin 1a mot chat
khang sinh c6 tac dung diét vi khuan rat manh. Trong toi tuoi khong co
allycin ma chi chura allyn (mét acid amin). Do tdc dung cua enzym alynase
c6 sdn trong toi nén khi bao quan sé& cho ra allycin. Allycin véi néng do
1/8500+1/125000 du sitc Gc ché sy sinh truong cta cac vi khuan
Staphylococcus, thuong han, ta, li, bach hau,... Vi vay téi khong chi 1a mot
gia vi ma no6 con ¢ tac dung bao quan kha cao.

Bang 2. Thanh phan chit dinh dudng trong 100g phin in dugc ciia

toi
Thanh phin héa hoc, % Ham lwong
Nudc 62
Glucid 29
Protid 1
Tro 1
Cellulose 0,80
Lipid 0,10
Tinh dau 0,06 + 0,20
Vitamin B, (mg %) 0,16

*Vién Dinh Dudng va By Y Té, 1995.



2.1.2.2. Ot

Chét gay cay chua yéu trong 6t 1a capcaisin (0,5+0,2%). Capcaisin 1a
mot alcaloid, phan 16n tap trung & biéu bi ctia gia nodn. Chat ndy véi ndng
d6 1/100.000 van con gy cay va khong bi bién ddi trong mdi truong kiém.
Ngoai ra trong 6t con ¢ capeisin (0,01+0,18%) xuat hién khi qua chin, co
trang thai dau 16ng va 1a hoat chat gdy do noéng.

Trong 6t con c6 nhitng chat khac nhu: capsantin 1a chat mau c6 tinh
thé thudc loai caroten, vitamin B;, vitamin B, vitamin C (0,80+1,08%),

acid citric, acid malic,...

2.1.3. Mudi &n (NaCl)

Mudi dn c6 tinh sat trung nhe, Uc ché mot sb vi sinh vat nhung
khong diét dugc vi sinh vat ua mudbi.

Mudi dn gop phﬁn vao viéc tao vi cho san phém.

Trong san pham rau mudi chua, mudi 4n co6 tac dung chi yéu 13 gay
ra hién tuong co nguyén sinh & té bao rau lam dich bao trong rau tiét ra.
Trong dich bao c6 chira dudng va cac chat dinh dudng khac s& tao diéu
kién tt cho vi khuan lactic hoat dong va phat trién tao su 1én men tot, lam
san pham dat chat lugng cao.

Thanh phan cha yéu ctia mubi an 13 NaCl, ngoai ra con c¢é nhiing
tap chat nhu cac chit khoang khong tan, cac ion Ca®', Mg*', Fe*', Fe*.
Luong nudc trong mudi an thay dbi rat nhidu, néu do am khong khi 16n
hon 75% thi mudi an hat nuée nhiéu.

Trong mudi 4n c6 nhidu CaCl,, MgCl,. D6 hoa tan cua hai mubi
nay 16n hon dg hoa tan cua NaCl rat nhiéu. Khi nhiét do tang thi do hoa
tan cta hai mudi ndy rit cao. Do d6, néu ham luong ciia hai mubi nay
chiém ti 1 cao trong mubi an thi s& lam giam dang ké d6 hoa tan ctia mudi
NaCl. Néu nhu trong mudi dn ¢6 tir 0,15+0,18 % mudi CaCl,, MgCl, thi
mudi 4n s& ¢6 vi dang.

Tiéu chudn mudi an sir dung trong san pham la ham luong Ca*’

Mg** khong vuot qua 0,7% (Ca* = 0,6% va Mg™ = 0,1%).



2.1.4. Buong

Puong duoc san xudt tir cu cai dudng hodc tir mia dudng. O nudc ta
13 mot nudc nhiét déi nén duong duge san xudt tir cdy mia. Trong qua
trinh mudi chua duong cé tac dung sau:

- Tao huong vi hai hoa cho san pham.

- Kim him mét s vi sinh vat ¢6 hai.

- La mbi trudng tét cho nAm men va vi khuan phat trién.

Puong c6 thanh phan chi yéu 1a saccharose, co cdu tao phan tir 1a
CIZHZZOII-

Puong c6 dang tinh thé mau tring, rat dé tan trong nudc véi ti 18
nuoc:duong 1a 1:2. Puong khong tan trong dung moi hiru co.

Bang 3. Chi tiéu vé dwong saccharose sir dung trong sin xuat

Thanh phan, % Dudng kinh loai I DPudng kinh loai 1T
Ham lugng saccharose > 99,65 > 99,45
D6 4m < 0,07 < 0,12
Ham luong tro < 0,10 < 0,15
Ham luong chét khir < 0,15 < 0,17

* (theo TCVN 1696-75)

2.2. Co s& Iy thuyét ctia qué trinh 1én men lactic trong mudi chua

2.2.1. Phuong phap mubi chua truyén thong
Mudi chua theo phuong phép truyén thong 1a sir dung vi khuan 1én
men lactic ¢6 sin trong nguyén liéu dé 1én men. Theo Nguyén Dirc Luong
(2002) phwong phap mubi chua c6 thé duogc tom tét theo qui trinh sau:
Nguyén li¢u

Rira sach

Cit lat
Nudc mudi dun  ————¥ Cho vao dyung cu chira
s01 dé ngudi
Gai chat

v



Lén men

San p*ém

Trong quy trinh nay, nguyén liéu sau khi lam sach, cat lat, cho vao
dung cu chtta va cho dung dich nudc mudi vao véi néng dé khoang
6-10%, dem gai chat. Dung dich nuéc mudi cho vao phai dam bao ngap
khéi rau. Thoi gian 1én men khoang 10 ngay & 20°C. Néu nhiét do 1én men
cao hon thi thdi gian 1én men s& ngan hon, nguoc lai néu nhiét d thap hon

thi thoi gian 1én men s€ kéo dai hon.

2.2.2. So lugc vé qua trinh 1én men

Mudi chua rau, 1a mot qua trinh 1én men lactic. Trong qua trinh lén
men xay ra hang loat cac qua trinh: qua trinh trich ly hay tham thau ciia cac
chét tir md bao thuc vat, qua trinh ting sinh khéi cua vi sinh vat (chu yéu
13 vi khuan lactic), qué trinh tao acid lactic, qué trinh uc ché su phat trién
cta vi sinh vat gdy thdi boi acid lactic va mudi, qua trinh tao hwong cho

san pham.

Nhung khong phai tat ca cac loai rau déu c6 thé mudi chua duoc, vi
ham luong duong trong cac loai rau la khac nhau, diéu quan trong vé mit
1én men 1a rau phai c6 ham luong dudng tbi thiéu nao d6 thi méi cd thé
mudi chua duge. Bén canh d6 cé thé bod sung thém duong néu luong
duong trong rau qua qua thap. Dudi tic dung cua vi khuan lactic (co sin
trong nguyén liéu hodc co thé bd sung vao) s& chuyén héa dudng thanh
acid lactic, tao vi cho san phém. Mat khéc acid lactic cling 1a mot chét bao
quan cho san pham khoi hu hong.

Do d6, qua trinh mudi chua rau 1a moét qué trinh vira ché bién vira
bao quan. Nguyén tic dé mudi chua rau 13 tao diéu kién dé vi khuan lactic
phat trién, dong thoi han ché tac dung cua vi khuan gay thdi rira.

Dé tao diéu kién thich hop cho 1én men lactic va bao quan san pham

duoc tot can chi y may diém sau:



- Nguyén li¢u chon dung yéu cau khong dap nat théi rira, phai rira
sach dé loai tap chit va vi sinh vét tap nhiém. C6 ché do xt li thich hop d6i
v6i timg nguyén liéu trude khi dem mudi chua. C6 thé tién hanh chan
nguyén liéu hodc sir dung mot s6 hoa chét giit d6 don cua san pham nhu:

CaCl,, Ca(OH),, CaHPO....

- Lugng duong t6i thi€u cua rau qua 1a 4+6 %, néu nguyén li¢u

thiéu phai bo sung thém dudng.

- Tao diéu kién yém khi, vi khuan lactic 1a vi khuan ho hip yém khi.
Do d6 khi mudi phai nén chat rau qua, cé thé phu kin bé mit va day kin
khi mubi.

- Nong d6 mudi an khoang 5+6%, néu tinh theo trong lugng rau qua
thi khoang 2+3%. Mudi ¢6 tac dung vira tao vi man, vura uc ché mot phén
vi sinh vat c6 hai tao diéu cho vi khuan lactic hoat dong. Do mubi c6 tac
dung lam cho té bao rau bi co nguyén chét, dich bao vao nudc mudi theo
duong 13 ngudn co chit cho vi khuan lactic 1én men tét. Vi khuén lactic
khac vi khuan gay thdi rita & cho chung khong c6 enzym lam hity hoai cau
tao mo va té bao rau qua. Nhin chung tac dung cta mubi c6 thé coi 1a gian
tiép.

- Cac chat sinh truong va cac nguyén t6 vi luong: vitamin va cac
nguyén t6 vi luong 14 nhitng chat can thiét cho hoat dong sdng cta vi sinh
vat. Thuong nhitng chat nay hién dién v6i luong nho nhung tic dung cta
chung rat 16n va da dang khong thé thiéu dugc d6i voi hoat dong séng binh

thuong cua vi sinh vat.

2.2.3. Céac giai doan cua qud trinh 1én men

Qua trinh 1én men gdm 3 giai doan co ban.
2.2.3.1.Giai doan 1

Puong va cac chit hoa tan c6 trong dich bao ciia md thyc vat duogc
tham thiu ra ngoai, tao diéu kién cho vi khuén lactic va mot s vi sinh vat

khac phat trién. Diéu kién dé nhan thay 1a trén bé miat khoi dich 1én men co



nhiéu bot khi, khi tao ra 1a do hoat dong cua cac vi sinh vat tao khi gay
nén. Trong giai doan nay vi khuan Leuconostoc mesenteroides phat trién
rat manh. Vi khuan nay sé& sinh ra acid lactic va sinh khi. Lugng acid lactic

& giai doan nay rat nho < 1%.

2.2.3.2.Giai doan 2

Daiy 1a giai doan 1én men chu yéu, s6 lugng vi khuan lactic dat mirc
t6i da, dong thoi luong acid lactic tich ty rat nhiéu, pH dich 1én men giam.
Pong thoi do tac dung cua acid lactic ma cac vi khuan giy théi giam rat
nhanh. Trong qué trinh nay huong vi dic trung cia san phim 1én men
duoc hinh thanh. Cubi giai doan nay lugng acid lactic tich tu cyc dai va tac

dung nguoc lai do6i voi vi khuan lactic.

Chung vi khuan lactic phat trién cha yéu trong giai doan nay 1a
Lactobacillus cucumeris, Lactobacillus plantarum, Bacterium brassiceae
fermentati. Quéa trinh 1én men lactic con c6 thé gy ra boi Bacterium listeri

va mot so vi sinh vat khac.

2.2.3.3.Giai doan 3

Luong acid lactic ting cao, 1am pH cta san pham giam, cac vi
khuén lactic bi tc ché. Mat khac ndm soi va nAm men s& tang dan s6 luong
gy hu hong san pham. Nam mdc phat trién chu yéu trong giai doan nay la
Oidium lactis. Khi chiing phat trién s& tao thanh 16p vang tring trén bé mit
nuoc dua. Oidium lactis c6 kha nang phan giai acid lactic thanh CO, va
H,O, lam pH tro vé trung tinh, tao diéu kién cho vi khuan gay théi phat
trién.

Ngoai nam méc con co sy tham gia hoat dong ctia mot s6 vi khuan

ky khi khac nhu: Clostridium botulinum, Proteus vulgaris.

- Clostridium botulinum phan giai duong va acid lactic thanh acid
butyric lam cho san pham c6 vi 6i kho chiu.
- Proteus vulgaris phan hiy cic san pham cua protein thanh cac

chit N,S, NHs, indol,... 1am cho san phém bi thoi.



2.2.4. Cac dang cua qua trinh 1én men lactic
2.2.4.1. Lén men ddng hinh

Trong thién nhién ton tai mot loai vi khuan c6 kha ning phan huy
duong theo con dudng don gian va tao nén san pham chu yéu 1a acid
lactic.

Quié trinh 1én men lactic dién hinh

C¢Hi,Os = 2CH;CHOHCOOH + 22,5 kcal.

duong acid lactic

Do hé enzym trong nhirng vi khuan khac nhau nén co ché hoa hoc
clia qua trinh 1én men lactic & cac giong vi khuan thuong khong gidng
nhau. O vi khuén 1én men lactic dién hinh, sy chuyén hoa duong thanh
acid lactic di theo con dudng 1én men ruou dén giai doan tao acid pyruvic,
acid lactic

Lacticodehydrogenase

CH;COCOOH + 2H' - CH;CHOCOOH.

acid pyruvic acid lactic
2.2.4.2. Lén men di hinh

Nhom vi khuan 1én men lactic khéng dién hinh thi gay 1én men phirc
tap hon, goi 13 1én men lactic khong dién hinh, hay 14 1én men lactic di
hinh, ching tao nén trong moi trudng ngoai acid lactic con nhiéu san phim
phu: acid acetic, ruou ethylic, CO,, dextran,...

Vi khuén 1én men lactic di thé rat can thiét trong 1én men rau mubi
chua, bdi vi chiing sinh ra cac acid d& bay hoi va cac hop chét khac (ester,
diacetil, acetaldehyd,...) tao mui vi dic trung cho san phém. Chung Xuét
hién sém trong qua trinh 1én men.

2CsH,06 » CH;CHOHCOOH -+ COOH(CH,)COOH + CH;COOH + C,HsOH + CO, +
H,
duong acid lactic acid succinic acidacetic  ruou ethylic +xkcal

Sb luong cac san pham phu hoan toan phu thudc vao gidng vi sinh

vat, vd moi truong dinh dudng. Néi chung thi acid lactic thuong chiém

40% luong duong da phan huy, acid succinic chiém gan 20%, rugu ethylic



khoang 10%, acid acetic khoang 10%, va cac loai khi gan 20%. Déi khi

lugng khi it hon va thay vao d6 mdt lugng nho acid formic.

2.2.5. Cac yéu td anh huong dén qué trinh 1én men lactic

Trong qué trinh mudi chua phai luén tao diéu kién cho 1én men
lactic phét trién, dong thoi phai han ché tbi da cac diéu kién 1én men tap c6
hai. Bé dam bao cho diéu kién 1én men lactic 13 tot nhat, thi chiu tac dong
ctia nhiéu yéu t6. Cac yéu té chu yéu 1a ndng d6 mudi, ham lwong dudng
trong san pham (dudng co san trong nguyén liéu va duong bod sung thém),
do acid cua san phém, nhiét do 1én men va sy hién di¢n cia oxy trong qua
trinh 1én men. Trong d6 c6 yéu t6 anh huodng it c6 yéu td anh hudng nhiéu,
nhung déu c6 anh hudng dén chat lugng cia thanh pham.
2.2.5.1. Nong d6 mudi

Yéu té nay rat quan trong. Mudi chang nhimg anh huéng dén vi cia
san pham ma con anh huéng dén qua trinh 1én men, vi céc loai vi khuan
khac nhau chi phat trién tot & mot nong d6 mudi thich hop. Cu thé cac vi
khuan Butyric va nhém Coli bi anh huéng ¢ ndong d6 mubi 2% va hoan
toan bi (rc ché & néng dd mudi 5+6%. Tai néng do mudi 5+6% cac truc
khuan duong rudt cling bi kim ham hin, con vi khuan lactic chi bi giam
hoat dong 30%. O nhimg dung dich mudi cao hon, chang han 6-12% thi
céc vi khuan noi trén s& hét ton tai, riéng vi khuan lactic s& phat trién rat
yéu. Mit khac, nudc mudi s& 1am co nguyén sinh té bao rau qua, dich bao
di chuyén ra nuéc mudi va ndong do nudc mudi giam xudng, tao diéu kién
cho vi khuan lactic dan trd lai binh thuong.

Vi vdy trong qua trinh mudi chua cin chon néng d6 mudi phu hop
cho su phat trién ctia vi khuén lactic déng thoi e ché duoc hoat dong cua
vi sinh vat la. Ti 1&é mubi thay dbi tuy theo nguyén liéu va nhiét do moi
truong nhu:

- Mubi chua dua chudt ndng d6 mudi thuong sir dung 13 6+-8%, dua
cang to thi néng d6 mudi cang 16n.

- Mubi ca chua thi ndong d6 mudi ding khoang 7+9%.

- Mub6i ca nong do mudi str dung 1a 10+2%.



2.2.5.2. Ham lugng duong

Trong qua trinh 1én men, dudng 13 ngudn quan trong dé tich tu acid
lactic. Néu nguyén liéu dem mudi chua khong du dudng thi lugng acid tich
tu trong san pham s& khong du dé dat murc yéu cau vé do acid can thiét cia
rau mudi chua va san pham s& c6 vi kém, chat luong san pham khéng tot
dé bi hu hong trong qua trinh bao quan. Do d6 néu nguyén liéu c6 ham
lugng duong thap thi phai phdi hop véi cac loai rau qua nhiéu duong nhur:
hanh, carot,... hoic theo phuong phap dan gian thuong lam 1a bd sung
thém duong. Nhung néu luong dudng qué nhiéu trong mudi chua ciing
khong tbt, vi acid s& mau tich tu lam pH gidm nhanh, rau mubi chua sé bi
chua git.
2.2.5.3. B0 acid

MGdi loai vi sinh vat 1én men déu thich tmg & mot néng do acid nhat
dinh. Ban than acid lactic voi néng dd 0,5% du we ché hoat dong cua nhiéu
vi sinh vat khac. Trong qua trinh mudi chua acid lactic s& duoc tich tu dan
dan l1am cho pH giam dan. Piém pH tdi wu ctia mudi chua 1a 3+4. Néu do
acid qua nhiéu tr 1+2% nuéc dua s& ¢ vi chua gét, vi khuan lactic s&
ngimg hoat dong, nhung trong giai doan nay mot sb vi sinh vat nhu nim
soi lai van t6n tai va phat trién tao thanh vang tring & bé mat, chiing oxy
hoa acid lactic va 1am cho nudc dua nhat dan. Pay 1a diéu kién thuan loi
cho cac vi khuan gay théi phat sinh, xAm nhap vao dua va 1am kht dua. Do
d6, dé tao diéu kién tot nhét cho vi khuan lactic hoat dong thi phai tao moi
truong c6 do pH thich hop.

Bang 4. D¢ pH thich hop cho cac loai vi sinh vat

Loai vi sinh vat Do pH thich hop cho hoat dong
Nam méc 1,225
N4im men 2,5+3,0
Vi khuén gy chua 3,045
Vi khuan gay thoi 4,4+5,0

Vi khuan dudng rudt 5,0+5,5




Néng dd acid lactic dat dugc trong qua trinh 1én men phu thude vao
luong duong c6 trong san pham, ndng do mudi nhiét d6 1én men va giéng
vi khuén lactic. Mit khac kha ning chiu acid cta vi khuin khac nhau tuy
theo moi trudng.
2.2.5.4. Nhiét d0 1én men

Nhi¢t do anh huong truc tiép dén téc do 1én men, luong acid tao
thanh va chat lugng cua san phém. Moi mot loai vi sinh vat khac nhau sé
thich (mg vi mot nhiét ¢ nhét dinh. O nhiét d6 qua cao hay qua thap thi
vi sinh vat s& bi trc ché. Trong pham vi thich hop thi nhiét d§ cang cao thi
su 1én men s€ cang manh.

V6i nhiét @§ 25+30°C 1én men lactic khoang 6+8 ngay.

Vi nhiét 36 22+25°C 1én men lactic khoang 8+10 ngay.

Khi nhiét do thap hon 20°C tdc d6 1én men sé& rat cham, khong co 1oi
cho san phém. Nhiét do cao hon 42°C, céc vi khuan gay chua s& bi tc ché .

Nhiét d6 tdi wu cho sy phat trién ctia vi khuan lactic 1a 30+37°C.
Tuy nhién & nhiét do nay song song vdi sy phat trién cua vi khuan lactic
con ¢o6 su tham gia phat trién cua cac vi sinh vat la khac. Day 1a mét trong
nhirng nguyén nhan lam dua mau hu hong.

Ngoai ra lugng acid lactic dat duoc ciing thay ddi tuy theo nhiét do
1én men.

- 0 16°C luong acid lactic dat duoc khoang 0,47+0,70%.

- 0 26°C lugng acid lactic dat duoc khoang 0,75+1,09%.

- 0 31°C luong acid lactic dat duoc khoang 0,80+1,20%.

Thudng thi nhiét d6 thich hop cho mubi chua 1a tir 20+30°C.
2.2.5.5. Sy hi¢n di¢n cta oxy

Vi khuan 1én men lactic 1 vi khuan ho hap yém khi, chi hoat dong
t6t trong moi trudng yém khi (khoéng cé su hién dién cta oxy) hodc c6 thé
c6 mot it oxy. Nhung néu méi trudng c6 nhiéu oxy thi vi khuan lactic s& bi
giam hoat dong. Mit khac, oxy lai 1a diéu kién phat trién tbt ctia cac vi sinh
vat la gdy hu hong nhu: vi khuan acetic, nAm men, ndm méc. Céc vi khuan

la nay chung khong phat trién duoc trong méi truong yém khi. Do d6 trong



qua trinh mudi chua phai luén han ché su c6 mit cua oxy bﬁng bién phap
day kin hodc nén chat khdi rau khi mudi chua.

Toém lai, mudi chua rau qua phu thudc nhiéu yéu t6. Mudn san pham
c6 chét lugng cao thudng c6 nhitng bién phap sau day: cho mudi vira du,
dung nudc hoi néng lac dau dé mudi, thém dudng, hanh, nude chanh dé co
du do chua (nhdm we ché vi sinh vat khac), thém nuéc dua cii hodc bd
sung giong vi khuan 1én men lactic.

Ngoai nhimg diéu kién trén, con phai cha ¥ dén ban than cua
nguyén lidu: khong dap nat, khong ung thdi. Tuy theo ting nguyén liéu ma
phdi hop céac thanh phan (mudi, duong, vi khuan lactic) theo ti 1& thich hop

dé khong anh huong dén thoi gian 1én men va chat lugng san pham.

2.3. Vi sinh vat 1én men lactic trong mudi chua

2.3.1. Vi khuan
2.3.1.1.Nhém vi khuan lactic

a. Pac tinh chung

Nhiing vi khuan giy 1én men lactic dugc goi 1a vi khuan lactic.
Chung c6 thé 1én men duoc cac dudng monosaccharid, duong disaccharid,
protein tan, pepton va acid. Nhung khong 1én men dugc tinh bdt va cac
polisaccharid khéc.

Vi khuén 1én men lactic duoc Pasteur tim ra tir sita bi chua. Vi
khuén lactic thuoc ho Lactobacillaceae, thuong c6 dang hinh cau (hodc
ovan) va hinh que. Puoc xép vao 4 nhom: Streptococcus, Pediococcus,
Lactobacillus, Leuconostoc. Pay 1a nhitng tryc khuan hodc cau khuan
khong tao bao tir. Tat ca vi khuan lactic déu khéng chuyén dong, gram
duong, ho hap yém khi.

Puong kinh cua cac dang cau khuan lactic tir 0,5+1,5 um. Cac té bao
hinh cdu xép thanh cip hodc hinh chudi c6 chiéu dai khac nhau. Kich
thude té bao tryc khuén lactic tir 1+-8um. Truc khuan dung riéng ré hoic

két thanh chudi.



Céc loai vi khuan lactic c6 kha niang rat khac nhau khi tao thanh
acid lactic trong moi trudng, va stc chiu acid (hay d6 bén acid) ciing rat
khéc nhau. Pa sb cac truc khuén lactic déng hinh tao thanh acid lactic cao
hon (khoang 2+3%) lién cau khuan (khoang 1%). Céac truc khuan nay cé
thé phat trién & pH 3,8+4 (ciu khuan khong thé phat trién dugc ¢ moi
truong nay), hoat luc 1én men t6t nhét cua tryc khudn & ving pH 5,5+6.

Nhiét d6 sinh trudng toi thich cia vi khuan lactic wa 4m l1a 25+35°C,
ua nhiét 1a 40+45°C va ua lanh 1a thip hon 5°C. Khi gia nhiét khoang
60-+80°C thi hau hét chiing bi chét sau 10+30 phut.

Trong ty nhién, vi khuan lactic thudng gip & trong dat, trong nudc,
trong khong khi, nhung chu yéu 1a & thuc vét va cac san pham thuc pham
(trén céc loai rau, qua, sira, thit,...).

b. Phan loai

Vi khuan 1én men lactic bao gdm 2 loai.

- Loai vi khuan 1én men lactic dién hinh (1én men ddng hinh).

- Loai vi khuan 1én men lactic khong dién hinh (1én men di hinh).

% Vi khuan 1én men lactic dién hinh

Chung 1én men dudng va cho san phim cha yéu 1a acid lactic
(khoang 90+98%). Bao gom cac vi khuan sau:

Lactobacillus acidophilus

Lactobacillus bulgaricus

Lactobacillus plantarum

Steptococcus cremoris

Steptococcus lactis

Steptococcus thermophilis

Pediococcus cerevisiae

Bacterium brassiceae fermentati

Bacterium cucumeris fermentati

Gidng Lactobacillus: 1a gidng dugc sir dung rong rii, 1a loai c6 kha

ning chiu dung pH acid thap.



- Lactobacillus acidophilus: truc khuan dai. Day 1a loai ua nhiét,
nhiét d6 t6i thiéu cho sinh truéng 1a 20°C va tdi thich 13 37+40°C. Truc
khuan nay duoc phan 1ap tir rudt tré em va bé méi de.

- Lactobacillus bulgaricus: truc khuan tron (d61 khi dang hat),
thuong két thanh chudi rat dai dugc tim ra do Mesnhicov & sita chua
Bungari. C6 kha nang Ién men dugc duong glucose, khong 1én men dugc
duong saccharose. Pay 1a loai wa nhiét, nhiét d6 tdi wu cho chung phat
trién 13 45+50°C, nhiét do tbi thiéu 1a 15+20°C, c6 kha ning tao acid rat
cao (tur 2,5+3,7% acid lactic).

- Lactobacillus plantarum: truc khuan nho, thuong két thanh doi
hodc chudi. La loai wu 4m, nhiét d6 tdi wu cho sy sinh truong 1a 30°C, tich
tu duge khoang 1,3% acid. Loai nay tim thdy chu yéu trong rau mudi chua
va 0 xylo thirc dn xanh dung cho chin nudi. Flening (1969) di két luan
rang su dong gdp quan trong nhit cia vi khuan nay 1a viéc tao mui vi cho
san pham 1én men va sinh ra ham luong acid dé bao quan, ngin can nhing
vi sinh vat khong mong mudn c6 thé sinh ra mui xau cho san pham.

Gidng Streptococcus: 14 loai vi khuan khong nha bao, c6 kha ning
1én men nhiéu loai duong nhu: glucose, lactose, maltose,...

- Steptococcus cremoris: thuong tao thanh mot chudi dai. Té bao c6
kich thuéc 0,6-0,7um, thudng phat trién & nhiét d6 thap hon
Streptococcus lactis. Nhiét do phat trién t6i wu la 25+35°C, nhiét do tdi da
1a 35+38°C. Lén men glucose va galactose.

- Steptococcus lactis: ciu khuan hodc truc khuén rat nga“'ln khi con
non, két song doi thanh chudi ngén. bay 1a loai wu ém, nhiét do tdi wu
30+35°C, Nhiét d6 tdi thiéu cho sy phat trién 1a 10°C va tdi da 1a 40+05°C.
Trong moi truong ching cd kha nang tich tu dugc khoang 0,8+1% acid.
Mot sb ching tao thanh bacterioxin & dang nizin, 1a mdt hop chét c6 hoat
tinh chat khang sinh chi dugc dung trong bao quan.

Streptococcus thermophilis: hinh cau két thanh chudi dai, phat trién
t6t nhat & 40+45°C, trong qué trinh 1én men chung c6 kha ning tich tu

duoc khoang 1% acid.



«%» Nhom vi khuan 1én men lactic khong dién hinh.

Chung c6 kha nang sir dung duoc duong pentose va acid citric dé
1én men. Nhom nay gy 1én men phirc tap hon nhém vi khuan 1én men
lactic dién hinh. Chung tao nén trong méi trudng ngoai acid lactic con c6
cac san phém khéac nhu: acid acetic, rugu ethylic, CO,, H, va mot sb chat
thom (ester, diacetyl,..). Nhom vi khuan ndy gébm mét s6 loai sau:

Lactobacillus brevis

Lactobacillus pentoaceticus
Lactobacterium — coli — aerogennes
Betabacterium brevis
Streptobacterium brassicae fermentati

Gidng Leuconostoc: ¢ dang hinh cAu nhung trong méi trudng acid
thi té bao dai ra va nhon O hai dau. Trong s do6, Leuconostoc
mensenteroides cung véi mot s6 vi khuan lactic dong hinh khac nhu
Lactobacillus plantarum tham gia vao viéc ché bién rau mudi chua.

- Streptobacterium brassicae fermentati: thuong thdy ching c6
trong dich 1én men chua rau cai. Thudng ton tai t& bao don hodc ghép
thanh timg d6i hodc chudi ngin va thudng tao thanh chudi dai hinh soi.
Pubi té bao thuong udn cong lai. Khi 1én men rau cai chua tao thanh acid
lactic, acid acetic va rugu (dén 2,4%) va CO,. Chung 1én men saccharose
t6t hon lactose.

- Lactobacillus bervis: tim thdy chi yéu trong mudi chua bap cai,
rau cai, dua chudt, nén n6 con duoc goi l1a "truc khuan bép cai". Trong lén
men, ngoai tao thanh acid lactic (1,2%) nd con tao thanh acid acetic, rugu
ethylic (2,4%) va CO,. Pong thoi tao huong lam san pham c6 hwong vi dé
chiu.

Lactobacillus pentoaceticus: 13 tryc khuan, khong sinh bao tu.
Nhiét d6 thich hop cho sy phét trién 1a 30-35°C. Vi khuan nay chi 1én men
duoc duong glucose.

- Lactobacterium lycopersici: La truc khuin gram dwong, sinh hoi,

té bao tao thanh chudi hay don, c6 khi tao thanh tirng d61 mot. khi l1én men



tao thanh ruou, acid latic, acid acetic va CO,, chung c6 kha nang tao bao
tir. Té bao sinh dudng thuong chét & 77-80°C.

- Lactobacterium — coli — aerogenes: 13 giéng dai dién cua 1én men
lactic di hinh. C6 dang hinh que, khong hinh thanh bao tir, nhiét d¢ thich
hop cho phat trén 1a 35-38°C. Thuong gip loai nay trong nudc, trén bé
mit rau qua, trong rudt ngudi va dong vat, trong sita chua,... San phim
ciia vi khuan nay 1a acid lactic, acid acetic, acid succinic, rugu ethylic,
CO,, H,0 va indol.
2.3.1.2. Vi khuan butyric

Vi khuan butyric 1a loai vi khuan yém khi, vi khuan nay xam nhap
vao san pham, c6 kha ning 1én men duoc cac loai dudng, tinh bot, dextrin,
glycerin va cac mubi lactat. Duéi tac dung cua vi khudn butyric, duong bi
phan giai thanh acid butyric va céc san phém khac nhu: CO,, H,, ruou
ethylic, aceton, acid acetic, acid capronic va acid caprilic.

Nhitng vi khuan butyric thudc giéng Clostridium. Dy 1a tryc khuan
16n, chuyén dong, sinh bao tir, ky khi bat budc. Nhiét d6 tdi wu cho su phat
trién 1a 30+40°C. Chung rat nhay cam voi moi trudng acid, pH tdi thich
cho su phat trién 14 6,9+7,3 va chung ngimg sinh truéng & pH < 4,9. Hay
gdp hon ca la Clostridium butyricum, Clostridium pasteurianus va
Clostridium saccharobutyricum.

Vi khuan butyric rit c6 hai déi voi rau mudi chua vi chiing tao acid
butyric. Acid butyric 1a mot loai acid 16ng, khong mau, c6 mui hic kho
chiu ngay khi chi c6 mét luong rat nho, ching can trd sy phat trién cia
nam men, 1am dua kht khi mudi dua chua kip chua, 1am san phim rau co
mui hdi thoi kho chiu.

Khi vi khudn nay ¢ thuc pham, chi can thay d6i pH sang mdi truong
acid 1a c6 thé @c ché dugc ching. Nhung diét vi khuan nay rat kho vi
ching c6 mit rong rdi trong ty nhién, & bat ki nguyén liéu thuc pham nao,
tham gia vao vong tuan hoan vat chat va sinh bao tir ¢6 kha nang chiu nhiét

rat cao.



2.3.1.3.Vi khuan gy théi

Céc vi sinh vt phan hay cac hop chat hiru co ¢6 chira nito thudng
duoc goi 1a cac vi sinh vat thdi rira, trong s6 nay vi khuan déng vai tro
quan trong. Vi khuén théi rita c6 thé 1a ky khi hodc hiéu khi, tao thanh
hodc khong tao thanh bao tu. Chung la céc thé wa 4m, wa nhiét hodc ua
lanh. Pa s trong ching rat nhay cam véi d6 acid va ham luong NaCl
trong moi trudong.

Vi khuén gay théi chia 1am hai loai: loai yém khi va loai ky khi.

- Loai yém khi: Clostridium putrificum va Bacillus botulinum.

Clostridium putrificum: truc khuan sinh bao tir, chuyén dong, bao tir
chiu nhiét cao. Bao tir twong ddi 16n ndm ¢ phia dau 1am cho té bao co
hinh dui tréng. Vi khuan nay khong 1én men céc hydratcarbon chi phan
huy protein. Protein bi phan huy tao thanh NH;, H,S. Nhiét d6 ti thich
cho sinh truong 14 37+43°C va t6i thiéu 1a 5°C.

Ngoai ra con c6 loai Proteus vulgaris 1 thé ky khi tuy tién, truc
khuan nho, gram am, khong sinh bao tir. Tuy thude vao diéu kién séng, cac
té bao cua loai nay thay doi hinh dang va kich thuéc dang ké. Pic diém
cta loai nay 1a chuyén dong rat nhanh, sinh trudng trong méi truong giau
hydrratcarbon s& tao thanh lugng 16n CO, va H,. Tinh chéat gay thdi rita
cta loai nay duogc thé hién rat rd khi ching phan hiy cic san phim c6
protein thanh céc chat H,S, NH; va indol. Chung phat trién t6t nhit & nhiét
d6 25+37°C, nging sinh truéng khoang 5°C.

- Loai hiéu khi: Bacillus subtilis (truc khuan co khd) va Bacillus
mesenteroides (truc khuan khoai tay).

Bacillus subtilis: tryc khuan két thanh chudi dai, ngan khac nhau va
té bao co thé dung riéng ré. Nhiét do tdi thich cho sinh trudng 1a 36+50°C
va toi da khoang 50°C. Bao ttr chiu nhiét kha cao.

Bacillus mesenteroides: truc khuan gan giéng véi Bacillus subtilis.
Nhiét d6 t6i thich cho sinh trudng 1a 36+45°C va tdi da 1a 50+55°C. O pH

4,5+5 loai ndy ngung phat trién. Bacillus mesenteroides c6 hoat tinh



amylase va protease cao hon so v&i Bacillus subtilis, nhung 1én men dudong

lai kém hon.

2.3.2. N4m men

Nim men 13 tén chung dé chi nhom ndm men co6 ciu tao don bao,
khong di dong thuong sinh san chu yéu bang cach ndy chdi va phan cit.
Nhém nay dugce phan bd rong rii trong ty nhién (dat, nude, khong khi va
dic biét 1a ¢ rau qua, cac san pham luong thuc, thyc pham).

Nam men c6 thé hoat dong trong hau hét qua trinh 1én men rau cai,
c6 thé hién dién v6i sb luong rat it trong nude mudi dua trong nhitng ngay
dau sau khi ngdm mudi . NAm men thuong hoat dong & giai doan 1én men
chinh ctia qua trinh mudi chua cho dén khi lugng carbohydrat khong con
ntra.

Phén loai mot s6 nAm men chi yéu sau:

Saccharomyces rosei
Saccharomyces delbrueckii
Torulopsis versatilis
Torulopsis caroliniana
Torulopsis etchellsii
Torulopsis holmii
Hansenula subpelliculosa
Hansenula anomala

Gidng nAm men thudng gip 1a Saccharomyces, ¢6 té bao hinh cau ,
hinh elip va hinh 6ng. Loai duoc sit dung rong rdi 1a Saccharomyces
cerevisiae, cO y nghia quan trong trong 1én men lactic.

Céc loai nAm men c6 tinh chét oxy hoa:

Debaryomyces membranaefaciens
Pichia ohmeri
Saccharomyces rouxii

Candida krusei



Nam men oxy hoa c6 thé str dung acid lactic va ha thap d6 acid cua
nudc mudi, tao di€u kién cho cac vi khuan hu hong khac phat trién. Acid

sorbic dugc stir dung dé lam gidm sy phat trién ciia nam men oxy hoa.

2.3.3. Nam méc

Nam méc 14 tén chung dé chi cac nhém nam khong phai 1a ndm
men, cling khong phai 13 cac ndm 16n c6 qua thé. Ndm mdc thudc vi nAm
(nAm hién vi), phan b rong rai trong tw nhién, cé ciu tric hinh sgi phan
nhanh, thudng phat trién rat nhanh trén bé mat co chat thanh cac dang 16ng
to, dang mang nhén hoac sgi bong, mot sb tao thanh mang hodc 16p moéng
goi 1a hé soi ndm. NAm méc con tao khuan ty & dang bot mau xanh, mau
vang, mau tréng, mau den,...D6i v6i rau mudi chua nAm mdc xuit hién
trén bé mat gay mui vi khé chiu cho san phém va ¢ mot s6 loai tiét ra doc
td gay ngd doc thuac an. Bén canh do, nhiéu loai nAm méc ¢6 loi duge st
dung trong cong nghé san xuat cac ché pham enzym, tong hop hitu co, chat
khang sinh,...

Nam méc 1a loai vi sinh vat hiéu khi bat bugc dién hinh. Nam moéc
c6 thé phat trién duoc & mot sb moi truong ma ndm men va mot sb vi
khuan khéng phat trién dugc nhu méi truong co ap sudt thim thau cao,
moi trudng c6 do acid 16n va moi trudng c6 d6 am thap.

Trong qua trinh 1én men lactic thuong gip cac loai nAm mdc nhu:
Aspergillus, Oidium lactis,... Pac biét nhat 1a sinh enzym thuy phan
pectin, c6 thé gdy hu hong quan trong do enzym lam mém ciu trac mé rau
cai. Enzym thity phan pectin c6 thé hién dién trong rau cai lic ngdm mudi
hodc 1a ¢6 thé sinh ra do nAm mdc sinh séng trén bé mat nude mudi dua.
2.4. Mot s6 dang hu hong thudng gip trong rau mubdi chua

Trong qué trinh ché bién ciing nhu bao quan san pham rau mubi
chua c6 thé xdy ra mot s6 hién twong hu hong sau: dua bi sim mau, dua bi
rong rudt, dua bi nhét, nude dua bi vang, dua bi thdi va c6 huong vi la khé

chiu (dua b1 khu).



2.4.1. Dwa bj sédm mau

Chu yéu 14 do vi sinh vat gay ra. Mau tham den ctia nudc mubi 1a do
cac sic to hoa tan tao ra boi Bacillus nigrificans trong diéu kién co
glucose, ham lugng nito thip va moi trudng trung tinh hodc kiém yéu.
Diéu kién nay xay ra khi nhiét d6 1én men qué cao (khoang 30°C) hoic do
mudi phan bd khong déu trong san pham.

Ngoai ra, hién tugng sim mau 13 do tao sulfur sat. Mau sim cé thé
do tac dung giira tanin (c6 trong gd dong thung ngim ra) véi st (co trong
mudi dn hodc trong nudc). Sy bién mau ciing c6 thé do hién tugng oxy hoa
boi oxy trong khong khi, xdy ra do nudc dua bi bi ro chay va do 16p dua
bén trén khong ngp trong nudc dua. Sy bién mau con c6 thé do 16p san
pham trén cung bi théi. Dong thoi hoat dong cua cac vi sinh vat ciing cd

the 1am cho san pham sinh ra cac mau khac nhau.

2.4.2. Dua bj trwong réng rudt

Dang hu héng nay chi xay ra d6i v6i san pham dwa chudt mudi
chua. Dua chudt bi trrong va bi rdng ruodt 1a do hoat dong ctia cac vi sinh
vat sinh khi (vi khuan Acrobacter, cac nAm men). Céc vi sinh vat nay hoat
dong manh khi nong d6 mudi qua thap hodc qua trinh 1én men san pham
xay ra voi cudng d6 qua manh. Khi ay, cac khi sinh ra 1am qua dua bi
trrong va bi rong rudt, nhét 1a ddi véi cac gidng dua chudt vo mong.

Pé ngan ngira hién tuong trén co thé cho acid sorbic vao nudc mudi
v6i ndng d6 0,01-0,1%. Vi ndng dd nay, acid sorbic (¢ ché hoat dong
clia cac nAm men va anh huong khong dang ké dén vi khuan lactic. Ngoai
ra ciing c6 thé dung natri benzoat hoic dung cach cham thung dua chuot

trude khi muoi.

2.4.3. Dwa bi nhan nheo
Nguyén nhan do dung nudc mudi véi ndong d6 qua cao, 1am cho hién
tugng co nguyén sinh ctia té bio xay ra nhanh va manh dan dén dua bi

nhan nheo.



2.4.4. Dwa bi mém

Do ndng d6 mubi trong san pham thip, 1am dich bao trong rau tiét ra
cham cho nén su su Ién men lactic xay ra cham lai.

Trong qua trinh bao quan dua, dua c6 thé bi mém do hoat dong cua
cac enzym phan giai pectin dd chuyén héa protopectin thanh pectin hoa
tan. Trong giai doan dau cia qud trinh mém 1 dua bi nhét. Cac enzym
phan giai pectin 1a pectinoesterase hodc pectipoli-galacturonase, nhiing
enzym ndy do vi sinh vat tao ra (chu yéu 1a Bacillus vulgaris) trong diéu

nong doé mudi qua thap.

Dua con bi mém do dd acid trong san phim qua cao, hoic mudi dua
trong thung qua 16n, 16p dua dudi thung chiu mot ap suat 1én nén bi mém
va bi bién dang. Ngoai ra diéu kién nhiét do qua cao va muc do yém khi
kém (do nén dwa khong chit) ciing can tré sy phat trién binh thuong cua vi
khuan lactic, tao diéu kién cho vi sinh vét la pha trién va lam mém dua.

Dé tranh hién tuong nay co thé dung bién phap loai bo nuée dua cii
va thay bang nudc mudi méi, hodc dun soéi lai nuée dua cii roi dé ngudi va

dung lai.

2.4.5. Dwa bj thoi
Do céc vi sinh vat gay théi phat trién. Diéu ndy xdy ra khi ché do lén

men thuc hién khong t6t hodc ché 6 bao quan bi vi pham nghiém trong.

2.4.6. Dwa bi nhot

Do mét s6 ching vi khudn lactic phat trién qua manh, trong diéu
kién nhiét do qua cao. Khi nhiét d§ qué cao thi Lactobacillus cuccumeris
c6 thé gay nhét trong san pham (do Lactobacillus cuccumeris 13 loai ua
nhiét), tuy nhién khong gay doc cho nguoi sir dung.

Ngoai ra hién tugng dua bi nhét con do cac vi khuin ¢6 vo nang
phat trién, trong diéu kién nudc dua c6 ham luong mudi qua thap va ham

lugng acid qua cao.



2.4.7. Nuwdc dwa co Iép vang

Sau khi mubi dua doc 2+3 ngay, hodc trong qua trinh ton tri¥, trén
mit nuéc dua s& xuat hién 16p vang va c6 mui kho chiu. Nguyén nhan cta
hién tugng nay l1a do hoat dong ciia mot s6 loai ndm men, nAm moc va vi
khuan hiéu khi 1am cho san pham bi giam chat lwong va c6 khi bi hu hong.

Céc vi sinh vat gdy vang la cac chung: Debaryomyces, Mycoderma,
Pichia. Lop vang thuong duoc goi 12 “vang Mycoderma”. Mot sb trong
cac ndm men d6 chiu duoc néng do mudi cao. Chung c6 thé phat trién
trong nudc mudi co6 ndong dd 20%. Ching phan huy acid lactic bang cach
oxy hoa acid nay. Néu khong loai bo duoc 16p vang nay, co thé 1am giam
d6 acid t6i muc khong thé e ché duge cac vi sinh vat gy hu hong san
pham.

Vi véy khi san pham c6 vang, dé giit dugc chét lwong san pham can
phai loai bo hét 16p vang di. Mot bién phap hiéu qua c6 thé ngin ngira hién
tugng tao vang 1a pha 1én mit san phim mot 16p dau thuc vt trung tinh,
day khoang 3 mm. C6 thé bao quan san pham bang tia tir ngoai dé chong
vang nhung gia thanh s& rat cao. Mit khac c6 thé bao quan lanh hodc giir

trong diéu kién yém khi, hodc dung acid sorbic 0,07+0,10%.

2.4.8. San phém c6 huong vi la, kho chiu

Do hoat dong cia ciac nam mdc ndm men: Mycoderma,
Debaryomyces, Hansenula, Pichia va mgt s6 vi sinh vat khac 1am giam do
acid cia san pham, anh hudng xau dén huong vi ctia san pham, c6 thé lam
cho san pham c6 huong vi la.

Dua bi gidm huong vi hodc c6 mui vi la, khé chiu (dua b1 kha) 1a do
qua trinh 1én men khong tét, hodc bé mudi (hodc keo chira) 1am vé sinh
chua dat yéu ciu
2.5. Cac phuong phap bao quan rau mubi chua

Cac san phém lén men sau khi Ién men dat do chua theo yéu cau thi
can phai c6 mot bién phap bao quan ngay, dé trc ché sy 1én men mait khac
cling ngdn can sy phan hay acid lactic cta vi sinh vat c6 hai. P6i véi san

pham rau muoi c6 thé bao quan bang mdt so cach sau:



2.5.1. Bao quan lanh

Sau khi két thic qué trinh 1én men, nudc dua duogc loc ky 1oi cho
vao bao bi ciung v6i phan cai. Ghép mi kin san phdm va dem bao quan ¢
nhiét do 0+2°C (thoi gian bao quan khoang 6 thang) hodc nhiét do bao
quan 10+15°C (thoi gian bao quan tir 13 thang).

2.5.2. Bao quan bang cach thanh trung

Nudc dua sau khi 1én men xong duge tach ra khoi dua, loc k§ roi
cho vao bao bi clng véi phan cai. Ghép mi kin sin pham va dem thanh
tring & nhiét d6 90+100°C véi thoi gian tiy thudc vao loai san pham va

bao bi, thuong khoang 5+20 phut.

2.5.3. Bao quan bang cach ding hoa chat
C6 thé dung cac loai hoa chat nhu sau:
Acid ascorbic 0,10%
Benzoat natri 0,10%
Sorbat kali 0,05+0,10%
Sorbat natri 0,05+0,10%
Acid sorbic 0,05+0,10%

2.5.4.Bao quan bang bién phap két hop

C6 thé két hop nhiéu cach bao quan thi san pham s& giit duoc lau
hon, nhu két hop bién phap bao quan lanh va str dung hoa chat.
NGUYEN LIEU CHE BIEN CU CAI TRANG MUOI CHUA.



Chwong 3 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU

3.1. Phuong ti¢n nghién cuu

3.1.1. Pia diém nghién ctru
Thi nghiém duogc tién hanh tai phong thi nghiém Bé mén cong nghé

thuc phém, truong Pai Hoc An Giang.

3.1.2. Thoi gian thyc hién
Luan vian tot nghiép dugc nghién ctru trong thoi gian tir 03/2005 dén
05/2005.

3.1.3. Nguyén li¢u
Cu cai tring.
Nudec.
Mudi.
DPuong.
Bot vi khuén lactic (Lactobacillus spp.).
Cac nguyén liéu phu khéc (t0i, 6t) bd sung khoang 3% so véi khbi

lugng cai.

3.1.4. Thiét bi st dung
Can dién tur.
Céan bang.
Bép gas.
Dung cu dé phan tich.
Mot s6 dung cu thong thuong khac cua phong thi nghiém.
3.2. Phwong phap nghién ciru
Céc thi nghiém dugc bb tri ngau nhién 2 1an lip lai.
Cac thi nghiém duoc khao sat nhu sau:
Khao sat anh hudng ctia nhiét do chan, thoi gian chan va nong do

CaCl, trong nudc chan dén chit luong cta san pham.



Khdo sat anh hudng cua nong do: mudi, duong, vi khuan lactic
dén chat lugng cua san pham va lugng acid lactic tao ra trong qua trinh 1én

men.

Khao sat anh huong ciia ché do thanh tring dén chat luong san pham.

3.2.1. B4 tri thi nghiém
Céc thi nghiém dugc tién hanh theo qui trinh sau:
Nguyén liéu

v

Rura sach

v

Cat miéng

Chan
Lam rao
Dung dich (nudc, mubi,

duong, vi khuan lacticy —— Cho vao keo

v

Gai chat

v

Lén men

v

Thanh trung

v

San pham
3.2.1.1. Khdo sdt dnh hudng ciia nhiét dé chan, thoi gian chan va nong dé
CaCl, trong nudc chan dén chdt lwong ciia san pham ciia san pham
4 Muc dich
CaCl, c6 tac dung giit mau sic va do gion cho san pham.
4+ Chuén bj mau

Nguyén li€u rira sach, dem cat mi€ng tron.



4+ Tién hanh thi nghiém

Chan nguyén liéu trong dung dich CaCl, véi ndng d6 va thoi gian
khac nhau. Sau d6 dem nguyén liéu mudi.

4+ BO tri thi nghiém

Thi nghiém duogc bd tri ngiu nhién 2 1an 13p lai voi cac nhan t6 1a:
nhiét d6 chan, thoi gian chan va ndng d6 CaCl, trong nudc chan.

Nguyén li¢u
(.*.)

v

Chan
f !
| | |
Bl 2 B3
| | | | |
Cl C2 C3 Cl C2 C3 Cl C2 C3

Nhan t6 A: nhiét d6 chan.
Al: nhiét d6 80°.

A2: nhiét @6 90°C.

Nhén t6 B: thoi gian chan.
B1: 1 phut.

B2: 1,5 phut.

B3: 2phat.

Nhan t6 C: ndng d6 CaCl,,
C1: 0%.

C2: 0,1%.

C3: 0,2%.

4 Chi tiéu danh gia

banh gia cam quan vé cAu truc, mau sic va mui vi.

Luong acid tao ra trong san pham.



3.2.1.2. Khao sdt anh hwong ciia nong dg: muoi, dwong, vi khudn dén chdt
liong ciia san pham va lwong acid tao ra trong qud trinh 1én men

4 Muc dich

Chon ra ndong d6 mudi va ham luong dudng thich hop cho qua trinh
1én men.

Xac dinh lwong vi khuan lactic thich hop dé san pham dat gia tri
cam quan cao.

4 Chuén bi mau

Nguyén liéu sau khi chan trong dung dich CaCl, v6i ndng do, nhiét
d6 va thoi gian thich hop, dé rao nudc.

4+ Tién hanh thi nghiém

Cho nguyén liéu vao keo cung véi cac nguyén liéu phu (té1, ot)
khoang 3%.

Pun s6i dung dich mudi, dudng véi cac ti 18 bd tri, dé ngudi con
khoang 30°C va loc trong, tiép tuc bo sung bot vi khuén lactic theo céc ti 18
bd tri. N6ng d6 mudi, duong, vi khuan lactic duoc tinh theo khéi luong
cua nudc.

Cho dung dich vira hoa tan xong vao keo chura cai ti 1¢ cai:nude la
2:1.

4+ BO tri thi nghiém

Thi nghi€ém duoc bd tri hoan toan ngau nhién 2 lan 1ap lai, voi1 cac
yéu t6 thi nghiém 1a ham luong vi khuan lactic, mudi, duong.

Nguyén liéu

v

(...)

v

Chan
v
Lam rao
v

Cho vao keo




F1 F2 F1 F2 F1 F2

Nhan t6 D: vi khuén lactic.
D1: 0%.
D2:0,5%.
D3: 1%.
Nhén t6 E: nong 6 mudi.
El: 3%.
E2: 5%.
E3: 7%.
Nhan t6 F: luong duong.
F1: 1%.
F2: 2%.
Néng dd vi khuén lactic, mudi, duong tinh theo lugng nudc sir dung.
4 Chi tiéu danh gia
San phém duogc danh gia vé chtd lugng: mui vi, mau sic, 4o gion.
Luong acid sinh ra trong san pham.
3.2.1.3. Khao sat anh hudng cua ché d6 thanh tring dén chat luong cua san
pham
4 Muc dich
Tim ché d6 thanh trung phu hop cho bao quan san pham.
4 Chuén bi mau
Cu cai sau khi phdi tron cac nguyén liéu phu (t6i, 6t), cho vao keo.
Cho dung dich r6t vao, gai kin va 1én men.

4+ Tién hanh thi nghiém



Sau thoi gian 1én men 7 ngiy dem thanh tring san pham & nhiét do va
thoi gian khac nhau.

4 B6 tri thi nghiém

Thi nghiém dugc bd tri ngau nhién 2 lan ldp lai voi cac yéu t6 thi

nghiém la nhiét d¢ thanh trung va thoi gian gitt nhiét

Nguyén li¢u

Lén men

v

Thanh trung
|

Gl G2

HI  H2 H3 HI  H2 H3
Nhan t6 G: nhiét 6 thanh trung.
G1:90°C.
G2:100°C.
Nhan t6 H: thoi gian giir nhiét.
HI: 2 pht.
H2: 4 phut.
H3: 6 phut.
Mau d6i ching 1a mau khong xtr Iy nhiét.
4 Chi tiéu danh gia

Sy thay do6i ham luong acid trong qu4 trinh bao quan.



Panh gia cam quan san pham sau khi thanh tring.

3.2.2. Phuong phép thu thap s6 liéu théng ké
3.2.2.1 Phuong phap thu thap sé liéu
Khao sat chat luong san pham: danh gia cam quan bang phuong
phap cho diém.
Xéc dinh d6 acid cta san pham: phuong phéap chuin do acid.
3.2.2.2. Phuong phap théng ké
St dung chuong trinh thong ké Minitab.

Chuong 4 KET QUA VA THAO LUAN
4.1. Két qua khao sat anh hwéng ciia nhiét do chan, thoi gian chin va
nong dd CaCl, sir dung trong nwéc chian dén chat lwong san phim

Qua trinh chan sé tiéu diét cac vi sinh vat la bAm trén bé mat nguyén
liéu va mot s6 enzym c6 trong nguyén liéu nhu: peroxydase, tirosinase,
phosphorilase, polyphenoloxydase,...Tranh dugc hién tugng sim mau cho
san pham.

Bén canh d6 CaCl; ciing c6 kha nang ngan can phan ung hod nau,
do tac dung tao phurc ciia Ca véi cac acid amin. Ngoai ra CaCl, s& két hop
v6i pectin cho ra pectat-canxi tao mang ctmg bao boc san pham, gitp cho
san pham gion hon. Tinh chat nay tuy thudc vao phan ung giirta ion Ca>*
v&1 nhom carboxyl cua pectin.

Bang 5. Anh hwéng cia qua trinh chin va nong dé CaCl, sir

dung trong nwéce chan dén lwgng acid sinh ra trong sin pham

Nhiét Thoi gian Nong do Ham lwgng acid lactic
do (°0) (phut) CaCl, (%) trong sin phﬁm (%)




0 0,727*

1 0,1 0,725

0,2 0,707

0 0,685"

15 0,1 0,656

’ 0,2 0,643

80

0 0,624¢

) 0,1 0,614

0,2 0,598¢

0 0,719

1 031 0,701ab

0,2 0,687

0 0,656

15 0,1 0,631°

’ 0,2 0,607

90

0 0,574¢

5 0,1 0,551

0,2 0,545°

F =2055,15 P =0,000

Qua két qua théng ké & bang 5 cho thdy anh hudng cua nhiét do
chan, thoi gian chan va nong d6 CaCl, dén luong acid lactic sinh ra trong
san pham 1a khac biét ¢6 ¥ nghia théng ké.

Trong cung nhiét do chan, ta thdy nguyén liéu chan & thoi gian 1
phut s& c6 luong acid sinh ra trong san pham cao hon so voi nguyén chan &
thoi gian 1,5+2 phit. O cung thoi gian chan, cho thay nguyén liéu chan ¢
nhiét @6 80°C s& cho luong acid nhidu hon so v6i nguyén chan & nhiét do
90°C. Khi ting ndong do CaCl, thi luong acid sinh ra trong san pham s& bi
giam.

Theo két qua tinh toan théng ké & bang 5 cho thdy mau chan & nhiét
d6 80°C trong thdi gian 1 phit voi néng d6 CaCl, 13 0,1% thi cho san

pham t6t nhat (c6 ham lugng acd lactic cao).
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Hinh 1. Anh huéng ciia thoi gian chin va nong do CaCl, dén

lwong acicd trong san pham (tinh theo acid lactic) ¢ nhiét do 80°C
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Hinh 2. Anh huéng ciia thoi gian chin va nong do CaCl, dén
lwong acicd trong san pham (tinh theo acid lactic) ¢ nhiét d9 90°C

Dua vao bang 5, hinh 1, hinh 2 ta thiy khi thay doi nong d6 CaCl,
trong nudc chan thi lugng acid sinh ra trong san pham sé& thay doi. Sy thay

d6i nay khong ti 1& thuan nhau.



Khi chan nguyén liéu trong thoi gian 1 phut thi luong acid sinh ra

trong san pham cao hon so v&i thoi gian chan 1a 1,52 phut trong cing

nhiét d§. Khi tang nhiét do thi lugng acid sinh ra s€ giam.

Biang 6. Anh huéng ciia qua trinh chan va nong d9 CaCl, dén

gia tri cAm quan ciia sin pham

Nhiét Thoi Nﬁng Piém danh gia cam quan san
do gian do pham
('C) (phiit) CaCl, Cau Mau Mui, vi
(%) truc Sac
0 6,875 6,250 7,250°
1 0,1 7,500 6,875° 7,125°
0,2 7,500° 7,250° 6,625
0 4,625¢ 6,250 7,125°
15 0,1 6,625° 7,000 6,375
’ 0,2 7,250a 7,000° 6,375
80
0 5,875¢ 6,375 6,250
) 0,1 7,000® 6,250 6,000°
0,2 7,000% 7,125° 6,125°
0 6,250° 5,625°¢ 6,375
1 0,1 6,750 6,875° 6,500%
0,2 7,500° 7,000° 6,375
0 5,125¢ 6,250 6,500%
15 0,1 6,625° 6,500 6,125°
’ 0,2 7,250° 7,000 6,125°
90
0 4,875¢ 5,500¢ 6,250°
) 0,1 5,875¢ 6,625 6,125°
0,2 5,750 6,875% 5,625°

F(cu trac) = 17,60
0,000
F(mau) = 5,80

P =0,000 F(mui, vi) = 4,22

P =0,000

P:



Qua thdéng ké vé diém danh gid cam quan & bang 6 cho thiy ciu
triic, mau sdc va mui, vi cla san phém phu thudc vao nhiét do chan, thoi
gian chan va nong d6 CaCl,.

O nhiét do chan 80°C véi thoi gian chan 1 phut s& cho san pham c6
cAu trac chic gion, mau sdc dep va mui, vi ddc trung va co diém cam quan
cao nhit. O nhiét d6 chan 90°C véi thoi gian chin 1 phut s& cho san phim
c6 cau triic chac gion, mau sac dep va mui, vi ddc trung nhung c6 diém
cam quan thap hon.

Khi chan & thoi gian 1,5+2 phut nhiét 36 80°C ciing nhu & nhiét do
90°C s& cho san phém kém gion, mau khoéng tuoi, mui thom nhe va vi
khong dic trung, do nguyén liéu tiép xtc 1au voi nhiét d6 1am nguyén liéu
bi mém va ddng thoi khi tiép xuc voi nhiét do 1au mot sd vi sinh vat trén
bé mit nguyén li€u s€ bi uc ché hodc bi tiéu diét trong d6 co céc vi khuan
lactic, nén lam cho san pham c6 chat lugng khong tbt.

Néu ¢ cung nhiét 6 chan, cing thoi gian chin va ting ndng do
CaCl, thi s& cho san pham c6 cau trac t6t hon, nhung san pham s& ¢ vi
déng.

Do d6 dé san pham c6 cdu tric gion, mau sic dep va mui vi dic
trung khong bi dang, nén chan nguyén liéu trong thoi gian 1 phiit vi nong
do CaCl, 12 0,1% & nhiét do 80°C.

4.2. Két qua khao sat anh huong cua néng do mudi, ham luong dudng va
luong vi khuan lactic sir dung dén chat luong san pham

Qua trinh 1én men chju anh hudéng cua nhiéu yéu té trong dé cé
ndng d6 mudi, ham luong dudng va luong vi khuan lactic. Cac yéu t nay
chang nhing anh huong dén thoi gian 1én men, ma con anh huéng dén gia

tri cdm quan cua san pham, dac biét 1a mui vi cua san pham.



Bing 7. Anh hwéng ciia ndong d6 mudi, ham luwong duong va

lwgng vi khuin lactic dén lwong acid sinh ra trong sian pham (tinh theo

% acid lactic)
b M V
w u Kk Ngay 1én men
o 6 (
n i L
a
( ct
% o
) b
a
ci
/)
u 1 2 3 4 5 6
s
s
p
p
)
(
%




0 0162 0212 0312° 0455 050"  0640° 0674
;05 oI 0250" 0353 0300 05T 0670° 077!
1 0,185" 0315' 0470 055" 0380  07&3" 0775
0 0115 0207 ¢ 0310 0450°  05l6™  0565" 0661 ¢
s 05 o 0225 0402 0468 055 067! 0718"
1 0,149°¢ 0250" 0450" 0490t 0331 0635° 0738
0 0065 0,148 0230° 042°  0460%  0495° 0593
;05 oo0* oI’ 0243 040°  0491° 0505 05%°
1 0m* 075%™ 0260° 0450 0305%  0517° 0612°¢
0 0,19 0303° 0406 % 050"  0650F 0705 0780 "
;05 0 0310" 0408 03851 677" 0725 0812°
1 0225 0325™ 0449" 0605 069" 0753" 0830°
0 0115 0215 0410 0485% 0605 0636° 0727’
s 05 o 0270° 0465 052" 063 0725 078"
1 0,165¢ 0287 0490 0535° 06 0741 0813°
0 0067 0,180 0340 0270°  0491° 0552" 0575
;05 ooB® 0,187¢ 0380 * 0315 0335 0601 0692 ¢
1 0076°¢ 0,197¢ 0403 ° 0330° 0345 0617 0750*
F(ngay 1) = 420,34 P=0,000 F(ngy 5)= 59,03 P=
0,000
F(ngay 2) = 361,41 P=0,000 F(ngiy 6)=11642 P=
0,000
F(ngdy 3) = 44,53 P=0,000 F(ngiy7)=1233,62 P=
0,000
F(ngay 4) = 20645 P =0,000
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Hinh 3. Anh huéng ciia ham lwong vi khuin lactic dén lwong
acid lactic sinh ra trong san phim khi mudi dwa néng do mudi 3% va

ham luwgng duwong 1%
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Ham lw

Hinh 4. Anh huéng ciia ham lwong vi khuan lactic dén hrong acid
lactic sinh ra trong san phim khi muoi dwa ndng dd mudi 5% va ham

lwgng duwong 1%
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Hinh 5. Anh hwéng cia ham lwong vi khuén lactic dén lwong
acid lactic sinh ra trong san pham khi mudi dwa ndng do mudi 7% va

ham lugng duwong 1%
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Hinh 6. Anh hwéng ciia ham lwong vi khuin lactic dén lwong
acid lactic sinh ra trong san phim khi mudi dwa néng do mudi 3% va

ham lugng duwong 2%
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Hinh 7. Anh hwéng cia ham lwong vi khuén lactic dén lwong

acid lactic sinh ra trong sin pham khi muoi duwa nong d¢ muoi 5% va

ham lugng duwong 2%
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Hinh 8. Anh hwéng ciia ham lwong vi khuén lactic dén lwong

acid lactic sinh ra trong sin pham khi muédi dwa ndng a9 mudi 7% va

ham lugng duwong 2%

Theo s6 liéu thong ké & bang 7 cho thiy lugng acid sinh ra trong san

pham Ia rat khac nhau. Su khéc nhau nay phu thudc vao noéng do mudi,

ham luong duong va luong vi khuan sir dung trong qua trinh mudi dua.



Duya vao bang 7, hinh 3, hinh 4, hinh 5, hinh 6, hinh 7, hinh 8, cho
théy su 1én men xay ra rit manh & néng d6 mudi 3% va 5%, con & 7% thi
su 1én men rat cham.

Khi ting néng d6 mudi thi ham lwong acid sinh ra trong san pham s&
giam, do qua trinh len men bi &rc ché boi ndng do mudi cao.

O cung ndéng d6 mudi va cung ndéng d6 dudng, khi bd sung thém vi
khuan lactic 13 0,5% va 1% thi lugng acid sinh ra sé& nhiéu hon so véi mau
khong bo sung vi khuan lactic.

O ham luong vi khuan bang nhau v6i nong d6 mudi 13 3% va 5%
khi ting néng d6 duong thi qua trinh 1én men dién ra rat nhanh, va ham
luong acid sinh ra rat cao do ¢ néng d6 mudi nay it anh huong dén hoat
dong cua vi khuén lactic, nhung lai 1am giam hoat dong cua nhiéu vi sinh
vat khac nén qua trinh 1én men lactic dién ra nhanh.

O ndng do mudi 7% ngay khi ting ndng d6 duong va bod sung thém
vi khuan lactic thi sy 1én men van xay ra rat cham. Do ¢ nong d6 mudi nay
cac vi sinh vat déu bi rc ché trong d6 ¢o ca vi khuan 1én men lactic.

Bing 8. Anh hwéng ciia nong dd mudi, ham lwong dwong va

lwgng vi khuan st dung dén gia tri cim quan cda sian pham

Ham huong Nong do Luong vi Cau

. ) Mausic  Mii,vi
dudng (%)  mudi(%)  khuan(%)  tric




0 4,5° 5,4° 5,4

3 0,5 4, 8% 5,5 5,6

1 S,Sabc 5,6ab 5,7bc

0 6,0 6,3% 6,1¢

5 0.5 6,3 6,3 6,8

I 1 6,0% 6,2 7,0

0 6,4 6,7" 4,6°

7 0.5 6,4 6,7° 4,6"

1 6,3 6,6 4,9%

0 5,0° 5,3 4,9

3 0,5 54% 530 5,0"

1 5, 4abe 5,6® 4.4°

0 6,3¢ 6,2 6,5

5 0.5 6,6° 6,4 7,3¢

2 1 6,4 6,6" 7,49

0 6,.9¢ 6,4 4,6"

7 d b b

0,5 6,8 6,7 4,9°

1 6,8 6,6" 5,4
F(c4u trac) = 9,51 P = 0,000
F(mau sic) = 4,81 P = 0,000
F(mui, vi) = 17,65 P = 0,000

Qua két qua théng ké vé diém danh gia cam quan & bang 8 cho thay
ndéng d6 mudi, ham luong duong va luong vi khuan lactic st dung c6 anh

huong dén cau truc, mau sac va mui vi cia san pham.



O nong d6 mudi 3% va ham lugng duong 1%, sau 7 ngdy lén men
s€ cho san ph'flm ¢6 vi chua 14n 4t vi min cia san phém. Vi chua cang tang
khi bo sung luong dudng & nong do 2%.

O noéng do mudi 5% va ham lugng dudng 2%, sau thoi gian 1én men
7 ngady s& cho san phdm c6 cdu trac gion, mau sic twoi dep va mui thom
dac trung, vi chua man hai hoa. O néng d6 mudi 5% va ham lugng duong
1% ciing cho san pham c6 cdu trac gion, mau tuoi, vi chua man hai hoa,
nhung c6 sé diém cam quan thip hon so v&i mau mudi ¢ néng do mudi 5%
va ham luong duong 2%.

O nong d6 mudi 7% va ham lugng dudng 1% ciing nhu ham lugng
duong 2%, sau thoi gian 1én men 7 ngay s& cho san pham gion, mau sic
dep nhung mui thom khong dit trung va vi khong hai hoa (vi qua min lan
at ca vi chua), va c6 s6 diém cam quan thap nhat. Vi ¢ ndng d6 mudi nay
vi sinh vt s& bi trc ché trong d6 c6 ca vi khuédn lactic nén tao san pham co
mui thom khong dac trung va luong acid tao ra khong du dé tao vi cho san
pham.

Néu ¢ cung nong d6 mudi, ham luwong duong véi ham lugng vi
khuan lactic sir dung ting dan s& cho san phim c6 mui thom va vi s& t6t
hon. Do d6, dé dat duoc san phrflm ¢ cAu tric gion, mau sac dep va mui
thom dac trung,vi chua man hai hoa (khong qué chua, khong qué man),
nén mudi dua ¢ néng d6 mudi 5%, ham luong dudng 2% va lugng vi

khuan lactic st dung 12 0,5%.

4.3. Két qua khao sit anh hwéng ciia ché do thanh trung dén chat
lwong san phim

Thanh tring 14 mdt trong nhimg bién phap bao san pham, nho tac
dung cuia nhiét do cao s€ giup tiéu di€t di¢t cac vi sinh vat la c6 trong san
pham. Mit khac day 1a mot bién phap dé ngung qua trinh 1én men, do nhiét

dd cao cling anh hudng dén vi khuan latic.



Bing 9. Bién ddi do acid ciia sain pham (tinh theo lwong acid

lactic) trong thoi gian bao quan

Nhiét Thoi L
Thoti gian bao quan (tuan)
do gian giir
thanh nhiét
trung (phut) 0 1 2 3
(‘O
2 0,788 0,833¢ 0,845 0,865¢
20 4 0,788 0,825¢ 0,829 0,837
6 0,788 0,810° 0,827 0,835°
2 0,788 0,812° 0,825 0,834°
100 4 0,788 0,810" 0,814 0,826°
6 0,788 0,790 0,810° 0,815
Khong xt 1y 0,788 0,837¢ 0,846° 0,882°
F(tuan 1) = 122,22 P = 0,000
F(tuin 2) = 88,98 P = 0,000

F(tuan 3) = 379,40 P = 0,000
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Hinh 9. Anh hwéng ciia thoi gian giir nhiét dén sw thay doi caa

ham lwong acid trong sin phim & nhiét dé thanh tring 1a 90°C
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Hinh 10. Anh hwéng cia thoi gian gii nhiét dén sw thay di caa
ham lwong acid trong san pham & nhi¢t d9 thanh trung 1a 100°C
Theo thong ké & bang 9 cho thay lugng acid thay d6i trong sudt 3

tuan bao quan.



O nhiét d6 thanh tring 90°C va 100°C véi thoi gian giir nhiét 1a 6

phut thi luong acid s& on dinh trong subt 3 tuan bao quan.

O nhiét d6 thanh tring 90°C thoi gian giit nhiét 4 phut thi luong acid

s& c6 su thay d6i. O nhiét d6 100°C véi thoi gian gitt nhiét 1a 4 phut thi

luong acid chi thay d6i twong doi.

O thoi gian giit nhiét 2 phat v6i nhiét do thanh trung 1a 90°C ciing

nhu 100°C va miu khong xir 1y nhiét thi luong acid trong san pham thay

d6i dang ke.

Bang 10. Anh hwéng ciia ché do thanh trung dén gia tri cam

quan cia san pham

Nhiét dd .
Thoi gian giir Cau Mau
thanh trung B Mui
nhiét (phut) truc sac
(‘C)

2 6,875 7,125° 6,937

90 4 6,688% 6,875 6,688"

6 6,188" 6,188% 6,188%

2 6,250 6,875 6,500®

100 4 6,250  6813%  6,188"

6 5,688° 5,938° 5,563°

Khong xir 1i nhiét 6,875 7,125 6,937
F(cau truc) = 2,99 P=0,015
F(mau sic) = 3,63 P = 0,005
F(mui) = 3,73 P = 0,004

Theo két qua thong ké & bang 10 cho thiy ché d¢ thanh trung anh

hudng dén cau tric, mau sac va mui cua san pham.

Mau thanh tring & nhiét ¢6 90°C va 100°C véi thoi gian giit nhiét 1a

2+4 phat va mau khéng xir 1i nhiét, thi san phdm van giit dwgc cdu tric

tuong doi gion, mau sac dep va mui thom dac trung.



O nhiét d6 thanh trung 90°C ciing nhu 100°C véi thoi gian giir nhiét
12 6 phut thi mui van con thom, nhung mau bi tai di (mau bi niu chin) va
cAu tric bi mém, do tiép xuc véi nhiét d6 cao trong thoi gian dai.

Do d6, dé san pham cii cai mudi chua sau khi thanh trung van git
dugc mau sic dep, mui thom dac trung, cAu tric gion, va do acid 6n dinh
trong subt 3 tudn bao quan can thanh trung ¢ nhiét 46 100°C voi thoi gian

gilt nhié¢t 1a 4 phut.

SAN PHAM CU CAI TRANG MUOI CHUA



Chwong 5 KET LUAN VA PE NGHI
5.1. Két lugn

Qua qua trinh tién hanh thi nghiém va tong hop cac két qua thu nhan
dugc cho thay qua trinh x{r Iy nguyén liéu nhu: nhiét do chan, thoi gian
chan va noéng do CaCl, str dung trong nude chan anh huong dén do gion va
mui vi ctia san pham. Dong thoi ndong d6 mudi, ham luong duong va luong
vi khuan lactic sir dung trong 1én men anh huéng 16n dén luong acid lactic
tao ra trong san phém, mui vi dac trung cua san phém. Bén canh do6 ché d6
thanh tring ciing anh huong dén cau tric va huong vi cta san pham. Vi
vay, dé tao ra san phém ctl cai mudi chua dat chat lugong tdt, c6 gia tri cam
quan cao thi c6 thé tién hanh véi cac diéu kién ché bién sau:

- Béi voi xir Iy nguyén lidu, dé dam bao duoc dd don cho san phim
va mui vi ddc trung khong bi dang thi can tién hanh chan nguyén liéu &
nhiét d6 80°C, trong thoi gian 1 phut véi ndng d6 CaCl, sir dung trong
nuée chan 14 0,1%.

- Déi véi qua trinh 1én men dé tao mui vi dic trung cho san phém,
néng d6 mudi str dung 1a 5%, ham lugng duong 2% va luong vi khuan
lactic 14 0,5% cho san pham c¢6 mui vi hai hoa.

- Phuong phap bao quan bang ché do thanh tring & nhiét d6 100 °C
va thoi gian giit nhiét 1a 4 phit. V&i ché do thanh tring nay san pham van
giir duoc do gion, mau va mui dic trung cta san pham, va do acid trong
san pham 6n dinh sau hon 3 tuan bao quan.

5.2. Pé nghi

Quy trinh tao ra san pham mudi chua v&i chat lugng tt va thoi gian
bao quan dugc san phém lau d6 1a qua trinh rat quan trong, nham tao cho
san pham rau c6 gia tri kinh t& cao va duy tri duoc luong rau 6n dinh
quanh nam.

Dé c6 dugc quy trinh hoan chinh mudi chua ci cai trang, dé nghi
nghién ctru tiép mot s6 van dé sau:

- Phan 1ap, tuyén chon vi khuan lactic sir dung dé san pham 1én men

c6 chét lugng hoan chinh hon.



- Khao sat cac bién phap bao quan khac dé san pham dugc 6n dinh

hon trong bao quan.
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1. Panh gid cam quan san pham
Dua vao cac bang chi ti€u sau:
Bang 11. Bang danh gia gia tri cim quan cia sian pham & qua

trinh chin qua cic chi ti¢u thé hién trong bing

Cl}i tiéu ’ Gia tri cﬁm quan

Cau trac Gion chac, khong mém nhiing.

Mau sic C6 mau tuoi dep, khong bi sam mau.

Mui, vi Mui thom dac trung, khong c6 mui la.
Khong bi ding.

Bang 12. Bing danh gia gia tri cim quan ciia sin phim qua cac

chi tiéu thé hién trong bang

Chi tiéu Gia tri cam quan

Cau trac Gion chac, khong mém nhiing.

Mau sac C6 mau tuoi dep, khong b1 sam mau.
Mui, vi Mui thom dac trung ctia sdn pham rau

mudi chua, khong c6 mui la. Vi chua

de chiu.

Bang 13. Bing diém danh gia cim quan

Mikec mé ta Pi¢m twong ving

Thich cuc do 9
Thich rat nhicu 8
Thich vira phai 7
Thich hot hoi 6
Khong thich khong chan 5
Chan hoi hoti 4
Chén vtra phai 3
Chan rat nhiéu 2

Chan cuc do 1




2. Xac dinh d0 acid cua san phém.
Dung phuong phép chuin d6 acid, sit dung NaOH 0,1 N (chuén) dé
trung hoa hét luong acid trong san pham. Véi chit chi thi mau la

phenolphtalein.

2.1. Két qua phan tich Minitab vé anh hudng cia qué trinh chin, va ndng do
CaCl, str dung trong nude chan dén chat lugng sdn pham

2.1.1. P} acid trong san phim
General Linear Model: acid versus mau
Factor Type Levels Values
mau  fixed 18 Al A10 A1l A12 A13 A14 A15 A16 A17 A18 A2 A3
A4 AS A6 A7 A8 A9
Analysis of Variance for acid, using Adjusted SS for Tests
Source DF SeqSS AdiSS  AdMS F P
mau 17 0,1164582 0,1164582 0,0068505 2055,15 0,000
Emor 18 0,0000600 0,0000600 0,0000033
Total 35 0,1165182
Least Squares Means for acid
mau  Mean SE Mean
Al 0,7270 0,001291
A10 0,7190 0,001291
All 0,7010 0,001291
Al12 0,6870 0,001291
Al13 0,6560 0,001291
Al4 0,6310 0,001291
Al5 0,6070 0,001291
Al6  0,5740 0,001291
Al17 0,5510 0,001291
Al18 0,5450 0,001291
A2 0,7250 0,001291
A3 0,7070 0,001291
A4  0,6850 0,001291



A5 0,6560 0,001291

A6 0,6430 0,001291

A7 0,6240 0,001291

A8 0,6140 0,001291

A9  0,5980 0,001291

Tukey 95.0% Simultaneous Confidence Intervals

1.2. Gia tri cam quan ciia san pham

General Linear Model: Mau. Cau truc. Mui, vi versus Nhan to
Factor Type Levels Values

Nhanto fixed 18 A1 AIO0AIl A12 A13 A14 A15A16 A17 A18 A2 A3
A4 A5 A6 A7 A8 A9

Analysis of Variance for Mau, using Adjusted SS for Tests
Source DF SeqSS AdjSS AdgMS F P
Nhanto 17 66,4444 66,4444 3,9085 5,80 0,000
Error 270 182,0000 182,0000 0,6741

Total 287 248,4444

Analysis of Variance for Cau truc, using Adjusted SS for Tests
Source DF SeqSS AdjSS AdjMS F P
Nhanto 17 238,278 238,278 14,016 17,60 0,000
Error 270 215,000 215,000 0,796

Total 287 453,278

Analysis of Variance for Mui, vi, using Adjusted SS for Tests
Source DF SeqSS AdjSS AdMS F P
Nhanto 17 47,2778 47,2778 2,7810 4,22 0,000
Error 270 178,0000 178,0000 0,6593

Total 287 225,2778

Least Squares Means



.. Mau ..... .. Cau truc .. .. Mui, vi ...

Nhanto Mean SE Mean Mean SE Mean Mean SE Mean

Al 7,250 0,2053 6,875 0,2231 7,250 0,2030

Al0 7,000 0,2053 6,250 0,2231 6,375 0,2030

All 6,875 0,2053 5,125 10,2231 6,500 0,2030
Al2 5,625 10,2053 4,875 0,2231 6,375 0,2030
Al3 7,000 0,2053 6,750 10,2231 6,500 0,2030
Al4 6,500 0,2053 6,625 0,2231 6,125 10,2030
AlS5 6,250 10,2053 5,875 10,2231 6,125 0,2030
Al6 6,875 10,2053 7,500 0,2231 6,250 10,2030
Al7 6,625 0,2053 7,250 10,2231 6,125 10,2030
Al8 5,500 0,2053 5,750 10,2231 5,625 0,2030
A2 6,875 0,2053 4,625 0,2231 7,125 0,2030
A3 6,250 10,2053 5,875 10,2231 6,625 0,2030
A4 7,000 10,2053 7,500 10,2231 7,125 0,2030
AS 7,000 0,2053 6,625 0,2231 6,375 10,2030
A6 6,250 0,2053 7,000 0,2231 6,375 0,2030
A7 7,125 0,2053 7,500 10,2231 6,250 10,2030
A8 6,625 0,2053 7,250 0,2231 6,000 0,2030
A9 6,375 0,2053 7,000 0,2231 6,125 10,2030

Tukey 95.0% Simultaneous Confidence Intervals
2. Két qua phan tich Minitab vé ianh huéng ciia nong d9 mudi, ham
lwong dwong, lwong vi khuin sir dung dén chét lwong san pham
2.1. Pd acid trong san pham
General Linear Model: ngay 1, ngay 2, ... versus mau
Factor Type Levels Values
mau  fixed 18 Bl B10B11 B12B13 B14 B15B16B17B18 B2 B3
B4 B5 B6 B7 B8 B9

Analysis of Variance for ngay 1, using Adjusted SS for Tests



Source DF SeqSS  AdjSS Adj MS F P
mau 17 0.1018285 0.1018285 0.0059899 420.34 0.000
Error 18 0.0002565 0.0002565 0.0000142

Total 35 0.1020850

Analysis of Variance for ngay 2, using Adjusted SS for Tests
Source DF SeqSS AdjSS AdjMS F P

mau 17 0.1059831 0.1059831 0.0062343 361.41 0.000
Error 18 0.0003105 0.0003105 0.0000172

Total 35 0.1062936

Analysis of Variance for ngay 3, using Adjusted SS for Tests
Source DF SeqSS AdjSS AdMS F P

mau 17 0.222649 0.222649 0.013097 44.53 0.000
Error 18 0.005294 0.005294 0.000294

Total 35 0.227943

Analysis of Variance for ngay 4, using Adjusted SS for Tests
Source DF SeqSS AdjSS AdgMS F P

mau 17 0.282337 0.282337 0.016608 206.45 0.000
Error 18 0.001448 0.001448 0.000080

Total 35 0.283785

Analysis of Variance for ngay 5, using Adjusted SS for Tests
Source DF SeqSS AdjSS AdjMS F P

mau 17 0.175384 0.175384 0.010317 59.03 0.000
Error 18 0.003146 0.003146 0.000175

Total 35 0.178530

Analysis of Variance for ngay 6, using Adjusted SS for Tests
Source DF SeqSS AdjSS AdMS F P

mau 17 0.244818 0.244818 0.014401 116.42 0.000
Error 18 0.002226 0.002226 0.000124

Total 35 0.247045

Analysis of Variance for ngay 7, using Adjusted SS for Tests



Source

mau
Error

Total

mau
Bl
B10
Bl1l1
B12
B13
B14
B15
B16
B17
B18
B2
B3
B4
B5
B6
B7
B8
B9

mau

Bl

DF SeqSS AdjSS AdjMS

F

P

17 0.230688 0.230688 0.013570 1233.62 0.000
18 0.000198 0.000198 0.000011
35 0.230886

.. ngay1 ...

Mean
0.16200
0.19600
0.22050
0.22500
0.11500
0.13000
0.16500
0.06700
0.07300
0.07600
0.17500
0.18500
0.11500
0.12500
0.14900
0.06500
0.07000
0.07200

SE Mean
0.002669
0.002669
0.002669
0.002669
0.002669
0.002669
0.002669
0.002669
0.002669
0.002669
0.002669
0.002669
0.002669
0.002669
0.002669
0.002669
0.002669
0.002669

.. ngay 4 ...

Mean

SE Mean

Least Squares Means

.. ngay 2 ...

Mean
0.21100
0.30300
0.31000
0.32500
0.21500
0.27000
0.28700
0.18150
0.18700
0.19700
0.25000
0.31500
0.20700
0.22500
0.25000
0.14800
0.17000
0.17500

SE Mean
0.002937
0.002937
0.002937
0.002937
0.002937
0.002937
0.002937
0.002937
0.002937
0.002937
0.002937
0.002937
0.002937
0.002937
0.002937
0.002937
0.002937
0.002937

... ngay S ...

Mean

SE Mean

... ngay 3 ...

Mean
0.31100
0.40600
0.44000
0.44900
0.41000
0.46500
0.49000
0.40000
0.38000
0.40300
0.35300
0.47000
0.31900
0.44000
0.45000
0.23000
0.24300
0.26000

SE Mean
0.012127
0.012127
0.012127
0.012127
0.012127
0.012127
0.012127
0.012127
0.012127
0.012127
0.012127
0.012127
0.012127
0.012127
0.012127
0.012127
0.012127
0.012127

... Ngay o6 ...

Mean

SE Mean

0.45500 0.006342 0.51500 0.009348 0.64000 0.007864
B10 0.54000 0.006342 0.65000 0.009348 0.70500 0.007864
B11 0.58500 0.006342 0.67700 0.009348 0.72500 0.007864



B12
B13
B14
B15
B16
B17
B18
B2
B3
B4
B5
B6
B7
B8
B9

mau
Bl
B10
Bl11
B12
B13
B14
B15
Bl6
B17
B18
B2
B3
B4
B5

0.62000
0.48500
0.51200
0.53500
0.27000
0.31500
0.33000
0.50000
0.51500
0.45000
0.46800
0.49000
0.40200
0.42000
0.45000

0.006342
0.006342
0.006342
0.006342
0.006342
0.006342
0.006342
0.006342
0.006342
0.006342
0.006342
0.006342
0.006342
0.006342
0.006342
... ngay 7 ...

Mean SE Mean
0.67400 0.002345
0.78000 0.002345
0.81200 0.002345
0.83000 0.002345
0.72700 0.002345
0.78800 0.002345
0.81300 0.002345
0.57500 0.002345
0.69200 0.002345
0.75000 0.002345
0.77200 0.002345
0.77500 0.002345
0.66100 0.002345
0.71800 0.002345

0.69000 0.009348
0.60500 0.009348
0.63200 0.009348
0.67200 0.009348
0.49100 0.009348
0.53500 0.009348
0.54500 0.009348
0.56200 0.009348
0.58000 0.009348
0.51600 0.009348
0.52500 0.009348
0.53100 0.009348
0.46000 0.009348
0.49100 0.009348
0.50500 0.009348

0.75300
0.63600
0.72500
0.74100
0.55200
0.60100
0.61700
0.67000
0.76300
0.56500
0.62700
0.63500
0.49500
0.50050
0.54700

0.007864
0.007864
0.007864
0.007864
0.007864
0.007864
0.007864
0.007864
0.007864
0.007864
0.007864
0.007864
0.007864
0.007864
0.007864



B6 0.73800 0.002345

B7 0.59300 0.002345

B8 0.59400 0.002345

B9 0.61200 0.002345

Tukey 95.0% Simultaneous Confidence Intervals

2.2. Gi4 tri cdm quan ciia sain pham.

General Linear Model: Mau, Cau truc, Mui, vi versus Nhan to
Factor Type Levels Values

Nhanto fixed 18B1 B10B11BI12B13B14B15B16B17 B1§8 B2 B3
B4 B5B6 B7 B8 B9

Analysis of Variance for Mau, using Adjusted SS for Tests
Source DF SeqSS AdjSS AdjMS F P
Nhanto 17 94.400 94.400 5.553 4.81 0.000
Error 342 395200 395.200 1.156

Total 359 489.600

Analysis of Variance for Cau truc, using Adjusted SS for Tests
Source DF SeqSS AdjSS AdMS F P
Nhanto 17 177.156 177.156 10.421 9.51 0.000
Error 342 374.800 374.800 1.096

Total 359 551.956

Analysis of Variance for Mui, vi, using Adjusted SS for Tests
Source DF SeqSS AdjSS AdgMS F P
Nhanto 17 338900 338.900 19.935 17.65 0.000
Error 342 386.200 386.200 1.129

Total 359 725.100

Least Squares Means



.. Mau ..... .. Cau truc .. .. Mui, vi ...
Nhanto Mean SE Mean Mean SE Mean Mean SE Mean
B1 5400 0.2404 4.500 0.2341 5.400 0.2376
B10 5300 0.2404 5.000 0.2341 4900 0.2376
B11 5300 0.2404 5400 0.2341 5.000 0.2376
B12 5.600 0.2404 5.400 0.2341 4.400 0.2376
B13 6.200 0.2404 6.300 0.2341 6.500 0.2376
B14 6.400 0.2404 6.600 0.2341 7.300 0.2376
B15 6.600 0.2404 6.400 0.2341 7.400 0.2376
B16 6.400 0.2404 6.900 0.2341 4.600 0.2376
B17 6.700 0.2404 6.800 0.2341 4900 0.2376
B18 6.600 0.2404 6.800 0.2341 5.400 0.2376
B2 5500 0.2404 4.800 0.2341 5.600 0.2376
B3 5.600 0.2404 5.500 0.2341 5.700 0.2376
B4 6.300 0.2404 6.000 0.2341 6.100 0.2376
B5 6.300 0.2404 6.300 0.2341 6.800 0.2376
B6 6.200 0.2404 6.000 0.2341 7.000 0.2376
B7 6.700 0.2404 6.400 0.2341 4.600 0.2376
B8 6.700 0.2404 6.400 0.2341 4.600 0.2376
B9 6.600 0.2404 6.300 0.2341 4900 0.2376
Tukey 95.0% Simultaneous Confidence Intervals
3. Két qua phén tich Minitab vé 4nh hwéng ciia ché do thanh trung dén
chit lwong sian pham.
3.1. Su thay ddi d¢ acid trong san phim.
General Linear Model: tuan 1, tuan 2, tuan 3 versus mau
Factor Type Levels Values
mau fixed 7C1C2C3C4C5C6C7

Analysis of Variance for tuan 1, using Adjusted SS for Tests



Source DF SeqSS  AdjSS AdjMS F P
mau 6  0.0031429 0.0031429 0.0005238 122.22 0.000
Error 7 0.0000300 0.0000300 0.0000043
Total 13 0.0031729
Analysis of Variance for tuan 2, using Adjusted SS for Tests
Source DF SeqSS  AdjSS AdMS F P
mau 6 0.0022880 0.0022880 0.0003813 88.98 0.000
Error 7 0.0000300 0.0000300 0.0000043
Total 13  0.0023180
Analysis of Variance for tuan 3, using Adjusted SS for Tests
Source DF SeqSS AdjSS AdMS F P
mau 6 0.0065040 0.0065040 0.0010840 379.40 0.000
Error 7 0.0000200 0.0000200 0.0000029
Total 13 0.0065240
Least Squares Means

w.tuanl.. ..twan2.. ..tuan3..
mau Mean SE Mean Mean SE Mean Mean SE Mean
Cl 0.8330 0.001464 0.8450 0.001464 0.8650 0.001195
C2 0.8250 0.001464 0.8290 0.001464 0.8370 0.001195
C3 0.8100 0.001464 0.8270 0.001464 0.8350 0.001195
C4 0.8120 0.001464 0.8250 0.001464 0.8340 0.001195
C5 0.8100 0.001464 0.8140 0.001464 0.8260 0.001195
C6 0.7900 0.001464 0.8100 0.001464 0.8150 0.001195
C7 0.8370 0.001464 0.8460 0.001464 0.8820 0.001195
Tukey 95.0% Simultaneous Confidence Intervals
3.2. Gia tri caAm quan ciia sin pham.
General Linear Model: Cau truc. Mau_1. Mui versus Mau
Factor Type Levels Values
Mau fixed 6CIC2C3C4C5C6

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



Source DF SeqSS AdjSS AdgMS F P
Mau 5 149271 14,9271 29854 2,99 0,015
Error 90 89,8125 89,8125 0,9979
Total 95 104,7396
Analysis of Variance for Mau_1, using Adjusted SS for Tests
Source DF SeqSS AdjSS AdjMS F P
Mau 5 17,1771 17,1771 3,4354 3,63 0,005
Error 90 85,0625 85,0625 10,9451
Total 95 102,2396
Analysis of Variance for Mui, using Adjusted SS for Tests
Source DF SeqSS AdjSS AdMS F P
Mau 5 18,4688 18,4688 3,6938 3,73 0,004
Error 90 89,1875 89,1875 0,9910
Total 95 107,6563
Least Squares Means

.. Cau truc .. .. Mau 1 .... eeee Mui .....
Mau Mean SE Mean Mean SE Mean Mean SE Mean
Cl 6,875 0,2497 7,125 0,2430 6,937 0,2489
C2 6,688 0,2497 6,875 0,2430 6,688 0,2489
C3 6,250 0,2497 6,188 0,2430 6,188 0,2489
C4 6,625 0,2497 6,875 0,2430 6,500 0,2489
Cs 6,188 0,2497 6,813 0,2430 6,188 0,2489
C6 5,688 0,2497 5,938 0,2430 5,563 0,2489

Tukey 95.0% Simultaneous Confidence Intervals
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