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PHAN I. GIOI THIEU

Ngudn gbc ctia qua trinh bao quan rau qua bang phuong phéap 1én men co tir
thoi c6 dai. Trén thé gidi, hau hét rau qua dugc 18n men véi qui md nho, nhu trong
diéu kién gia dinh hodc boi nhitng ngudi budn ban nho. Hién nay c6 mot s mit
hang san xuat dang nay nhu dua bap cai, dua chudt mubi chua va 6liu mudi chua.
C6 y nghia thuong mai quan trong va 1a tiéu diém cho seminar ndy. CO Sy gia ting
quan tdm trong pham vi rong cac loai rau qua 1én men khac va nudce ép rau qua 1én
men , dic biét ¢ thi trudong Chau Au (Bang 2.1); tuy nhién, cac dang thuong mai
hau hét dugc san xuit voi qui mé nhé (Buchenhuskes cliing cong su, 1990). Kimchi
Han Qudc, mang tinh truyén théng trong cac bira an gia dinh, gan day ciing da
duoc thuong mai hoa (Cheigh & Park, 1994; Fleming cung cong su, 1995a).

Viéc nghién ctru vi sinh vét trong qua trinh 1én men rau qua sém bét dau
vao nhitng nam dau 1900. Nhiéu nghién ciru van c6 gia tri dén ngay nay, nhung c6
nhiéu thay doi trong qua trinh Ién men rau qua véi qui mo thuong mai. Tiéu diém
nghién ciru gan day 1a viéc rat bé nudc mudi, 14 van dé co ¥ nghia moi trudng, va
&p dung viéc cdy men giéng diéu khién qua trinh 1&n men dé san pham cudi cling
tang tinh vimg chic. Nhiéu bao chi d& viét vé chu dé 1én men rau qua, va ngudi
doc duoc chi din thém théng tin vé chu dé ndy. (Daeschel cing cong su, 1987;
Buchenhuskes cung cong su, 1990; Fleming cung cong su, 1995a; Garrido-
Fernandez cung cong su, 1995).

Vi sinh vt tiéu biéu cua rau qua tuoi bi anh hudng 16n boi vi khuan gram
am hiéu khi va ndm men, trong khi mat d¢ vi khuan lactic tao thanh lic dau 1a tha
yéu (Mundt cung cong su, 1967; Mundt & Hammer, 1968; Mundt, 1970;
Schneider, 1988). Tuy nhién, hau hét rau qua hodc nudc ép ciia chung chiu su 1én
men lactic ty phat trong diéu kién yém khi v&i d6 am, néng d6 mudi va nhiét do
duge diéu chinh thich hop dé vi khuan lactic c¢6 sy canh tranh thuan lgi. Su phat
trién cta vi khuén lactic (Bang 2.2) phu thudc vao thanh phan hoa hoc (méi truong
dinh dudng, ndng d6 mudi, pH) va tinh chat vat 1i (loai rau qua, nhiét 46 méi

truong). Moi trudng thay d6i trong sudt qua trinh 1én men, sinh vat chiém uu thé
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thudng 14 vi khuan c6 dic diém dic biét va sinh truong tot. Vi khuan gram am sém

bi trc ché trong qua trinh 18n men bai mudi thém vao va acid tao thanh nhanh.

Bang 2.1 Mot vai san phdm rau qua 1én men mang tinh thuong mai

& Chau Au, Bic Mi va Han Quéc.

San pham thuong
mai chinh San pham thwong mai phu
Oliu Artisd Ca chua xanh
Dua bip cai Bip cai (Ca chua chua chin)
Dua leo Capers Kimchi®

Carét Lupinus beans

Cai bong Dua

Can tay Ot ngot

Catim Ot cay

Toi Cu cai duong

Pauxanh  Bip cai do

Cu cai

Trich tir Buchenhiskes, 1993.

® San pham c6 tinh thuong mai cao & Han Quéc.

Bang 2.2 San pham phtic tap cta vi khuan lactic trong qua trinh Ién men rau qua.

Vi khuan acid lactic

Hinh dang lactic

Dang 1én men

CA4c san pham chinh

Enterococcus faecalis Lén men dong thé Lactate
L(+)

Lactobacillus bavaricus Lén men ddng thé Lactate
L(+)

Lactobacillus brevis Lén men di thé Lactate, acetate, CO,
DL

Lactobacillus plantarum Lén men dong thé Lactate
D(),L(+), DL

Lén men di thé

Lactate, acetate
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D(-),L(+), DL

Lactococcus lactis Lén men dong thé Lactate
L(+)

Leuconostoc mensenteroides Lén men di thé Lactate, acetate, CO,
D(-)

Pediococcus pentosaceus Lén men dong thé Lactate
DL, L(+)

Trich tr Fleming cung cong su (1995a).

Vi khuan lactic ¢6 kha nang sinh ra cac chét co hoat tinh khang sinh, trc ché
vi khuan phan huy peptides hodc protein tuy thudc vao gidng lodi. Vi khuan lactic
|2 loai phd bién san sinh ra cc chit c6 hoat tinh khang sinh ca trong qui mé 16n va
nho (Klaenhammer, 1988). Nhiing két qua bao cdo nghién ctru trén qui md I6mn, san
pham chit c6 hoat tinh khang sinh ctia vi khuan lactic dugc phan lap tir qua trinh
Ién men rau qua ty nhién biéu thi rang chat khang vi khuan phan huy protein dong
vai trd quan trong trong qua trinh Ién men thuc pham truyén thdng vé mit sinh thai
hoc. (Fleming cung cong su, 1975; Daeschel & Klaenhammer, 1985; Anderson,
1986; Daeschel cung cong su, 1990; Harris cung cong su, 1992a; Uhlman cung

cong su, 1992; Atrih cung cong su, 1993; Jimenez-Diaz cung cong su, 1993).

PHAN II. CAC DANG SAN PHAM LEN MEN TU VI SINH VAT.

2.1. DUA BAP CAI

Sy tién hoa ctia san pham bap cai mudi chua duoc biét dén ngdy nay 1a do
nghién ctru ciia Pederson (1960) va Pederson & Albury (1969). Bip cai (Brassica
oleracea) duoc biét va sir dung thudng it nhat 4000 nim. Dua bép cai 1a két qua
ctia san pham tir qua trinh 18n men lactic ty nhién cua mudi, bap cai dd duogc thai

soi. Theo ngudi Ptc nghia cua tir acid (1am chua / Sauer) bap cai (Braut). Pau
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tién dua bap cai dugc 1am tir nhitng 14 bip cai véi ngudn gidm chua hodc gidm
cdng nghiép (Vaughn, 1985). Sau d0, bip cai duoc cit thanh nhiéu miéng nho, cho
vao thung va rot dung dich coé tinh acid “Nudc qua chua” tir con xanh (chua chin)
nho hoic ngudn trai cdy khac. Thoi gian chuyén ddi tir dung dich c6 tinh acid
thanh nudc dua mudi thi khéng cb dinh.

2.1.1.Nguyén li¢u

Loai bip cai (cdy trong) dé san xuat dwa bip cai thuong mai duoc phat
trién mot cach dic biét. Yéu cau 1a bap cai c6 mau trang, hwong vi diu, ngot, vi n6
lam cho san pham t&t hon. Piém can quan tdm 1a d6 rong 16n va day dic ¢ phan
dau (3.5- 5.5Kg) véi s6 lwong t6i thiéu 14 xanh & phia ngodi. Nong d6 duong co thé
1én men duoc khoang 5%, v6i ndng d6 fructose va glucose xap xi ngang bang nhau
(mdi loai 2.5%) va luong dudng sucrose thip (Bang 2.3).

Thanh phan ctia mot vai loai bap cai c6 chét diét khuan va né phu thudc
vao loai vi khuan lactic chiém wu thé trong qua trinh 18n men (Kyung & Fleming,
1994a). Hau hét nhitng thanh phan kim hdm quan trong 1a san pham thiy phan
duong glucose tao thanh iso thiocyanates, nitriles va thicyanates.Gan day, hop chat
kim hdm methyl methanethiosulphinates duoc xem nhu hop chat diét khuan chu

yéu trong bap cai (Kyung & Fleming, 1994b).

Bang 2.3 Ham luong duong khtr va khdng khu trong nguyén liéu bip cai, dua

chudt va 6liu.

. Ham lugng (%)
Thanh phan , , -
La bap cai’® L&i bap cai® Dua chuot’ Oliu®
Duong  khong
khu 0.1-04 1.3-2.4 ND* 0.1-0.2
Sucrose 2.0-2.7
buong khir 2.0-2.1 1.0-1.2 1.0-1.4 0.1-1.1
Fructose 2.2-2.6 1.1-1.7 1.0-1.3 1.0-3.0
Glucose

® Trich tir Fleming cling cong su (1988b).
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® Trich tir McCombs cling cong su (1976) va Fleming cling cong su (1988b).
° Trich tir Garrido- Fernandez cling cong su (1995).
Y ND, khdng phat hién (khong tim thay).

2.1.2.Céng nghé ché bién

Dua bép cai duoc 1am tir phuong phap mudi khé bép cai (Hinh 2.1). Bap
cai ty dugc cét dé loai bo phan 14 xanh bén ngoai, 14 gy hoic 14 do (toi 30% khdi
luong). Nhitng phan 18i dugc cit bang may cat 18i ddo nguoc tirc 1a cit phan 16i
trén dau cua l4. Diéu chinh dao quay cét dau bip cai thanh nhimg miéng nho c6
kich thuéc 0.08- 0.16 cm. Tét hon 14 cit thanh soi dai nhung d6 day dwogc xac dinh
tuy thudc vao ngudi san xuat, may cit nho va bap cai dugc sir dung. Bép cai d4 cat
(cing nhur mén xa lach tir bap cai ) dugc chuyén bang bang tai dén nhitng thung
chtra. Tién trinh mudi khac nhau. O nhitng noi c6 phuong tién san xuét thi bap cai
miéng nho duoc can trén diy bang tai va dung lugng mudi (2- 2.5%) duoc ric trén
bip cai miéng nho khi khdi bap cai di chuyén doc bang chuyén dén thing chta. O
nhitng noi khac, van chuyén bang tay thi bép cai c6 thé dugc can ¢ mdi lan van
chuyén hoic can dinh ky bip cai trong thing chia dé kiém tra s6 luong sé luong
chuyén dén thing chira.Trong qua trinh ché bién, can quan tdm lwong mudi vao
duoc ddng déu. Nhitng cai cao dé phan phdi nhitng miéng cai nho chat thanh déng
trong thing chira ngdm mudi dong déu. Véi nhirng thung 1én men 16n 180 tan,
nhitng tdm thuy tinh duoc st dung dé ngan cach mdi ngin khoang 20 tin; tuy
nhién, nhiéu thung 1&n men nho duoc sit dung trong san xuat dwa bap cai co tinh
dac biét.

M®i thung chira duoc d6 ddy dén mirc do thich hop, phu mot tim plastic
|6n du che trén dinh thung chira. Trong giai doan dau, mudi 1am cho dich bao trong
rau tiét ra. Trong luong dung dich nuéc va nudc mudi & phia trén nén ép miéng
bip cai nho di xudng dén khi nhitng miéng bap cai dugc ngap hét trong nudc
mubi. Trong thoi gian ngén, diéu kién trong thiing chira trd nén yém khi bai oxy

giam va CO, sinh ra do sy phat trién cua vi khuén lactic.
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Nhiét d6 va nong do mudi NaCl Iy tuéng cho qué trinh 18n men dua bép

cai khoang 18°C va 1.8- 2.25% NaCl. bidu nay dugc Parmele cung cong su (1927)

ghi nhan dau tién va Marten et al (1929), va duoc trinh bay chi tiét trong nghién

ctru ciia Pederson & Albury (1969). Khi gan nhiét d6 va nong d6 mubi ndy thi vi

khuan lactic bat dau hoat dong (Hinh 2.2). Thuc té san xuét thuong mai & Bic Mi

khong diéu khién nhiét do, qua trinh 1én men xay ra & nhiét d6 moi truong xung

quanh. Nhiét do cia qué trinh 1én men trong lic dau lién quan dén nhiét d6 bap cai

nhap vao, c6 thé thay déi (tir thap hon 10°C dén xap xi 30°C), phu thudc vao thoi

gian va thoi tiét trong nim. Phuong phap udp mudi kho 1am cho nong d6 mudi

khong ddng déu trong thung chira.(Pederson & Albury, 1969). Qué trinh [én men

duoc tién hanh ngan 12 khoang mot vai tuan, dai khoang mot nam trude khi bao

g6i. O Bic Mi, dua bip cai duoc du trir trong thung 1én men va dong hop khi du

don dat hang cua khach hang. Pay 13 duong 16i kinh t& dé ton trir dua bap cai

nhung két qua 1a lam thay ddi san phdm cudi. Nong d6 acid lactic cao trong san

pham dua bap cai trong qua trinh bao quan c6 thé 1am cho néng d6 mudi thay doi

hoic lodng, 1am giam mui vi va gay ra sy hu hong. O Chau Au, bao bi va thanh

trung san
ban  dua
tinh  acid,
danh  gid
quan, dé

phim dong
huong vi

hon.

Estimated number of bacteria x 10°

. Figure 2.2 Growth of lactic acid bacteria and
sauerkraut salted at a level of 2.25
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Dua bap cai c6 thé dugc bao géi trong nhitng cai hop, binh thuy tinh
hoic bao plastic (Fleming cling cong su, 1995a). Dua bap cai dugc 1am lanh (44 v
bao bi thuy tinh hodc plastic) 1& san phdm khéng co thanh tring, c6 thém chét bao
quan nhu Natri benzoate (0.1% w/w) va Kali metabisulphite. C6 thé 1am 6n dinh
dua bép cai bang phuong phap thanh tring & nhiét d6 74 - 82°C gan 3 phut. Rt
néng dung dich vao hop hodc lo thuy tinh c6 dua bap cai, bit kin va 1am lanh nhanh

dé tao moi truong chan khong.
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Bap cai tuoi

Cit phan 16i

Cit miéng nho

Uop mudi

Lén men

Rat nude ngam
(Tuy theo yéu cau)

V0 bao bi

Ngam dua
(Tuy theo yéu cau)
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Lam lanh Thanh trung

Dua bip cai tuoi Dua bip cai dong hop

Hinh 2.1 So' d6 dién ta tién trinh ché bién dwa bip cai

2.1.3 Vi sinh vat trong qua trinh 1én men
2.1.3.1 Qua trinh 1én men tw nhién

Khi bap cai ¢& ngdm vao dung dich nudc mudi thi nhitng dic tinh
ctia vi khuan 18n men bt dau lién tiép xay ra, dau tién 1a nhém vi khuan 16n men di
thé hodc vi khuan dong 1én men dong thé co sinh khi hoic khong sinh khi (Fleming
cing cong su, 1988b). Leuconostoc mensenteroides 1a vi khuan 1&n men lactic di
thé 1én men dau tién. L. mensenteroides vuot trdi trude tién boi vi nd hién dién &
sb lrong cao (Mundt cung cong su, 1967, Mundt & Hammer, 1968; Schneider,
1988), phat trién sém ¢ giai doan dau, va c6 thoi gian sinh s6i nay nd ngan hon vi
khuan lactic khac trong nudc ép bip cai (Stamer cling cong sy, 1971). Mic du vuot
troi nhanh, L. mensenteroides chét nhanh trong tién trinh 18n men (Hinh 2.2), boi

no nhay cam véi moi truong acid (McDonald cung cong su, 1990).
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L. mensenteroides duoc di kém véi Lactobacillus brevis va
Lactobacillus plantarum (Pederson & Albury, 1969). Lactobacillus cuvatus,
Lactobacillus confusus, Lactobacillus sake, Enterococcus faecalis (trudc day 1a
Streptococcus faecalis, Lactobacillus lactis subsp. lactis (truéc day la
Streptococcus lactis), va Pediococcus pentosaceus (trudc day 1a cerivisiae) da
duoc phan 1ap tir 1én men dwa bép cai hodc nhirng san pham c6 lién quan (Pederson
& Albury, 1969; Puspito & Fleet, 1985; Yago cung cong su, 1985; Buchenhuskes
cung cong su, 1986; Kandler & Weiss, 1986; Harris cung cong su, 1992a), nhung
vai tro cua cac loai vi khuan ndy trong su 18n men nhirng 1an sau chua rd.

Trong sudt giai doan sinh khi, vi khudn 1&n men lactic di thé st
dung dudng cua bap cai (dudng glucose, fructose va sucrose) tao thanh hdn hop
acid lactic, acid acetic, ethanol va CO, (Fleming cung cong su, 1988b). Fructose
duoc chuyén ddi tao thanh mannitol, ung dung dang nay nhu chit nhan dién tu.
(Kandler, 1983). pH giam nhanh va két hop thém mudi NaCl, thi vi sinh vat gram
am bi wc ché. CO, thay thé khong khi va tao moi trudng yém khi, ngin ngira oxy
hoa acid ascorbic va sy sim mau ty nhién cua dua bép cai. CO, ciing kich thich sy
phét trién cua cac vi khuan lactic khac. O giai doan cudi ciia qua trinh Ién men, vi
khuan 1én men lactic déng thé Lb. Plantarum tao thanh s6 lurong 16n acid lactic tur
hop chat hydro carbon con s6t lai, pH giam manh. Céc tién trinh Xay ra theo hudng
dung thi s& dat dugc mot san pham dua bép cai 6n dinh v6i mUi vi va huong thom
dac trung.

Ca hai toc d6 18n men va toc do vuot troi cia mdi gidng lodi bi anh
huong boi ndng d6 mudi NaCl va nhiét do 18n men. Nong d6 mudi tang thi L.
mensenteroides bi kim hdm nhiéu hon 1a Lactobacilli hoic pediococci (Pederson
& Albury, 1969; Stamer cung cong su, 1971; Yildiz & Westhoff, 1981). Néu ndng
d0 mudi hodc nhiét do qua cao, thi vi khuan 1én men lactic déng thé phat trién
nhanh, két qua 12 qué trinh 18n men lactic di thé bi rat ngén, ti 18 acid lactic ting, va
mau, mui vi, cdu tric kém hon. (Pederson & Albury, 1953; Gangopadhyay &
Mukherjee, 1971). P. pentosaceous va E. faecalis thi c6 thé phat trién khi ndong do
mudi NaCl hozc nhiét d6 trén mic binh thuong (Pederson & Albury, 1969).
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Pederson & Albury (1969) nhan dinh ring dwa bap cai co thé 18n
men t6t ¢ nhiét do thap (7.5°C). L. mensenteroides phat trién tot & nhiét do thip
hon vi khuén lactic khéc trong qua trinh I1én men binh thuong. Két qua, ¢ nhi¢t do
thap acid tong 1a 0.4% (tinh theo acid lactic) duoc san xuat khoang 10 ngdy va 0.8
- 0.9% it hon mot thang. Tinh theo acid ndy, ciing v&i sy bdo hoa cua nhitng miéng
bip cai nho trong nudc mubdi véi CO, sinh ra do vi khuan, 1a nhirng diéu kién can
thiét cung cap cho qua trinh bao quan. Lactobacillus va Pediococcus phét trién rat
yéu hoac khong c6 ¢ nhiét do thép.

O nhiét d6 16n hon bang 32°C, qua trinh 1&n men chu yéu 1 vi khuan
lén men lactic dong thé chiém wu thé 1a Lb. Plantarum va Pediococcus
pentosaceus (Pederson & Albury, 1969). MUi vi va huong thom dwa bap cai x4u di
va bap cai bi acid hoa do hai gidng vi khuan 1én men lactic ddng thé tao thanh acid
lactic v6i ham luong 16n. Dua bép cai 18n men & ndng do cao nthi dé bi sém mau
do d6 nén vo hop nhanh sau qua trinh 1én men.

Khi san xudt & 18 - 20°C, acid tong cubi cting khoang 1.6 - 2.3% (tinh
theo acid lactic) thi san pham (pH khoang 3.5 hodc thip hon). Ti 18 acid khong bay
hoi trén acid bay hoi (acid lactic / acid acetic) thuong 1a 3:1 dén 5:1 (Trail clng
cong su, 1996). Qua trinh 18n men dwogc hoan thanh 2 tuan dén 2 thang, phu thudc
vao s6 luong vat chit co thé 18n men, ndng do mudi, nhiét do, va su ua thich cua
ngudi san xuat.

2.1.3.2. Sw nudi cdy men gidng

Viéc cdy men gidng vao trong ché bién san pham dua bip cai tranh
duoc viée dya vao nhitng vi khuan tir nhién cd trong nguyén liéu tuoi va c6 thé 1am
cho tinh chit va gia trj ciia san phim ting cao. Tuy nhién sy phat trién cia men cdy
vao thi khé diéu khién dé phat trién binh thudong va dé xay ra qué trinh 1én men tu
phat néu nguyén liéu khong qua thanh triing, gay anh hudong dén cau trac.

Trong mot thé ky qua d4 thyc hién nhiéu phuong cach dé ap dung viéc
nudi ciy men giéng vao dua bap cai 1én men. (Bao c4o va ghi nhan ciia Pederson
& Albury, 1969). Nam 1920 - 1930, Lc.lactis subsp. lactis (Streptococcus lactis

trude ddy) duge phan 1ap tir cac san pham sita thi dwoc 1am men giéng cho dua
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bip cai (Brunkow cling cong su, 1925; Pederson, 1930a,b). Trong tit ca cac trudng
hop khong cdy men giéng thi san phim dua bép cai t6t hodc tét hon. Tuy nhién,
Pederson (1930a) da that bai viéc phan 1ap Lc. Lactis subsp. lactis tir bap cai 18n
men va dng ta xem chat luong dua bap cai dugc cai tién 12 ¢6 ciy men gidng. Khi
vi sinh vat cua dwa bip cai 6n dinh hon thi Lc. Lactis subsp. lactis duoc thay thé
bang vi khun lactic khac dugc tach ra trong qua trinh 1én men.

Trong nhiéu truong hop, viéc tiém chung ddc 1ap hodc pha trén men
gidng L. mensenteroides, Lb. Brevis va Lb. Plantarum mét it, néu chat luong san
pham dugc cai tién hon so v6i khong cdy men gidng (Keipper cling cong su, 1932;
Lopez cung cong su, 1954; Narbors & Salunkhi, 1969; Yago cung cong su, 1985).
Tuy nhién, d6i khi viéc cdy giéng ciing 1am cho chat luong dua bap cai tét hon
(Pederson, 1930a,b; Buchenhuskes cung cong su, 1986). Trai lai, d6i lac cling
nhan thay bat loi cho khi cdy men gidng véi Lb. Plantarum vao bap cai. (Pederson,
1930a,b; Pedrerson & Kelly, 1938; Buchenhuskes cung cong su, 1986).

Stamer (1986) d4 danh gia nudc ép bap cai dd 1én men véi gibng don
thuan chung vi khuan lactic. Nudc ép da 1én men boi L. mensenteroides thi dugc
mui thom hai hoa va thich thu, trong lic d6 1én men bang P. pentosaceus thi thd va
gidng nhu gidm. Lb. Plantarum va P. pentosaceus san xuét san phim c6 vi chan
ngét, cau trac bi khiém khuyét, va ¢4 danh gia khong thé chap nhan.

Harris cing cong su (1992a) nhan thdy & giai doan dau cua qua trinh
1én men dua bap cai thi vi khuan sinh ra doc t6 va d& tim thiy 2 gidng Lc. Lactis
subsp. lactis san xuat nisin. Sir dung mé hinh nudc ép dua bap cai 18n men, nhiéu
tac gia ching minh rang lwong nisin thich hop c6 thé &c ché dugce Lb. Plantarum
nhay cam véi nisin, trong luc L. mensenteroides dé khang nisin phét trién dat duoc
mat do té bao 16n nhét (xép xi 5 x 10° cfu / ml) (Harris cting cong su, 1992b).
Breidt cing cong sy (1993) phan 1ap bién thé cua gidng L. mensenteroides dé
khang duogc nisin & mtc do cao va st dung nhitng giéng ndy trong qua trinh 1én
men dua bip cai clng voi nisin tinh khiét & mic do cao (Breidt cling cong su,
1995). Nhan thay rang qua trinh 1én men lactic di thé phat trién va lam cham qua

trinh 18n men lactic ddng thé. Choi cling cong su, (1990) d4 sir dung nisin & miic
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d6 thap trong qué trinh 1én men Kimchi d4 lam giam bot ti 16 san pham acid trong
quéa trinh Ién xay ra ty nhién. Mirc d6 nisin cao va khong thém men giéng dé khang
nisin thi s6 luong vi khuan gram duong giam, vi khuan gram am vuot troi va giam
hu hong cho san pham.

L. mensenteroides san xuit D(-) acid lactic, 1 chit con ngudi khong thé
chuyén hoa dugc va khdng cho phép sir dung vao san pham cho lra tudi thiéu nhi
va tré nhoé an (WHO, 1974). G Puec, gidng Lb. bavaricus dugc dung dé san xuit
dang L(+) acid lactic trong san pham dua bap cai, mot san pham ban cha yéu trong
ctra hang thuc pham dinh dudng (Lucke cling cong su, 1990).

2.1.4 Hao hut va hw héng ciia dwa bip cai

Mot s6 van dé& hu hong 1am anh huong dén dua bip cai. Bao gdm su bac
mau (Su oxy hoa), giam tinh acid, c6 vi vd mui la (mUi mdc, mdi men va mui di),
c6 tinh nhét, bap cai bi mém, va dua bép cai co vét hong, tat ca nguyén nhan l1a do
su phét trién hiéu khi ctia ndm mdc va nim men. Khic phuc nhitng vin dé nay
bang cach dam bao hoat dong yém khi.

Hao hut xay ra trong nhiéu nim 13 dua bép cai bi mém hodc bi nhét. Bi
mém 1a két qua cua su tao thanh dextran boi L. mensenteroides. Tuy nhién, dextran
duoc san sinh ra bdi enzyme dextransucrase, dugc tao thanh bdi duong sucrose.
Phan tir dudng sucrose dugc phan cét ra thanh dudng fructose va glucose va
glucose dugc thém vao dé 1am cho chudi dextran phat trién. Mirc d6 duong
sucrose trong bap cai (Bang 2.3) c6 thé thip hon mét vai loai polysaccharide ngoai
bao khéc, co thé duoc san xuit boi mot vi sinh khac hon L. mensenteroides. Su tao
thanh chit nhét trong dua bip cai chua bao gio duge nghién ciru hoan toan. Bip
cai ¢6 tinh nhdt do hoat tinh ciia pectinolytic 1 sy hao hut lau dai, nhung it phd

bién.

2.2 DUA CHUQT MUOI CHUA
2.2.1 Nguyén li¢u
Dua chudt (Cucumis sativus) d& duoc trong hang ngan nam (Vaughn,

1985). Dua chudt cho nhiéu dang mubi chua trén thi trudong, ching duoc lya chon
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theo hinh dang déu din va cau trac viing chac. Dua chudt 1am mubi chua duoc thu
héi l10c chua chin. Dua chudt chin hoan toan thi khong phu hop bdi ching qua 16n,
mau sic va hinh dang thay doi, c6 nhiéu hat gid, va phan 16n 12 qua mém. Dua
chudt dugc phan loai dé loai bo tat ca nhitng dua chudt dap hodc gy, bi hong hoic
bi dap nat. Viéc phan loai bang may phén loai dua vao dudng kinh dua chudt. Dua
chudt mudi chua dugc phét trién tir Canada dén Mexico va duoc nhiéu nha ché
bién chép nhén trén nhiéu nam. Néu van chuyén tur noi xa, dua chudt tuoi dugc gil
lanh hodc ngadm trong nuéc mudi dé phan phdi ¢ noi xa hon. Hop chét hydro
carbon c6 thé 1&n men chu yéu trong dua chudt mudi chua 1a dudng fructose va
glucose (Bang 2.3). Acid malic c6 thé hién dién v6i nong d6 du gy ra van dé& (xem
bén duéi) khi chuyén di tao thanh acid lactic va CO, theo dudng hudng 1én men
malolactic.
2.2.2.Cdng nghé ché bién

Dua chudt mudi chua dugc bao quan bang phuong phap 1én men (40%
san pham & Mi), phuong phép thanh trung (40%), phuong phap 1am lanh (20%)
(Fleming cung cong su, 1995a), nhu phat hoa ¢ hinh 2.3.
2221 . Lam lanh véi thi la

Lam lanh véi thi 1a mudi chua dugc gidi thi¢u & Bic Mi nam 1960

(Fleming cung cong su, 1995a). Ching tao cho dua chudt c6 mui vi twoi va ciu

triic rin chic.

Dua chudt tuoi

Phan loai Phan loai Phan loai

Thung chaa Rua Rua
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Ngam mudi

Cit hoic dé nguyén

Mubi dat yéu cau

Cho Ién men

Phan loai

Ciét hodc dé nguyén

Khtr mu6i

San pham
(vi chua ngot)

V6 bao goi

ROt dung dich

ROt dung dich

Day nip

Thanh trung

;

Kiém tra va chan

V6 bao goi

ROt dung dich

Lam kin

Thanh trung

y

Bao goi

(Cét hoic dé nguyén)

ROt dung dich

Day nip

Lam lanh

San pham muoi chua

Mudi chua bao goi tuoi

A
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Vi sinh vat phat trién khong dang ké trong qua trinh mudi chua nay va duoc ngin
chin bang cach thém gidm an c6 ndéng do thap, hoa chit bao quan nhu Natri
benzoat, va phuong phap lam lanh ( <5°C).

Mudi chua 1am lanh khéng c6 tinh acid c¢6 thé dugc tim thdy & mot vai
thi treong dac biét. Mudi chua duoc thuc hién bﬁng cach ngdm dua chudt trong
nude mudi NaCl 5% vaéi thi 13, t0i. Nude mudi dua chudt duge ton trir va 18n men
& 3 - 7°C, noi ma 1én men lactic chdm san sinh acid téng (tinh theo acid lactic)
khoang 0.3 - 0.6% & cudi thang thu 3. (Fleming cling cong su, 1995a). Tai nhiét do
va nong d6 mudi thip thi L. mensenteroides dong vai trd quan trong hon so véi dua
chudt 1én men khac.
2.2.2.2 Mudi chua bao géi twoi ( thanh tring)

Mudi chua duoc thanh tring d& duoc gidi thiéu & My nam 1940, nghién
cuu cua Etchells & Jones (1942) va sau do la Monroe cung cdng su (1969). Dua
chudt bi acid hoa véi gidm an (0.5 - 0.6%) dén pH xap xi 3.7, men gidng duoc
thém vao, va “nudc gidm” dugc thanh tring dén nhiét do tam 1a 74°C trong 15
phat. Nong do mubi c6 thé thay doi tir 0 - 3%, nong d6 duong thay ddi theo timg
loai mubi chua. Nhiéu ngudi tidu thu thich bao géi tuoi hon 1én men chua bai mui
vi hai hoa cua acid acetic (gidm an).
2.2.2.3 Mudi chua 1én men

Mudi chua 1én men, thinh thoang duoc goi 1a san phém mubi hodc
“chinh cdng” 1&2 mudi chua duoc ngdm trong nudc mudi va trdi qua qué trinh Ién
men lactic hoan toan. Dua chudt phan loai theo kich thudc, qua hu hong va hoa
duogc loai bo. Hoa c6 mirc dd nhiém vi sinh vét cao (Etchells cting cong su, 1958)

lam cho enzyme 1am mém (poly-galacturonase) mé cua dua chudt.
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Dua chuét tuoi duge cho vao trong bé nudc mudi 16n, mé cira bon 18n
men, 12 kiéu 1én men tu nhién. Nong 6 ¢6 mudi ban dau trong nude ngdm khoang
5 -8%. Qua trinh Ién men thyc hién ¢ nhiét d6 xung quanh khoang 15 - 32°C. Nué6e
mudi bi acid hod véi acid acetic dén pH = 4.5 hodc c6 CO, sinh ra va toc do phat
trién cua vi khuédn lactic nhanh. Nong d6 CO; cao 1a nhuyén nhin lam truong va
phong 18n cia mé dua chudt (goi 12 “su phong hop” hodc “su phinh ra”). Costilow
cing cong sy (1977) d4 phat trién phuong phéap loai CO, qua mirc tir nude ngam
dua chudt. Nudc dua duge acid hoa véi acid acetic dudi pK, cua bicarbonat va
khéng khi (hon binh thudng) hodc N, (dang ké) tao ap luc 1én thung l1&n men, 1am
cho viéc loai CO, ¢6 hiéu qua. Viéc loai bo ndy xay ra trong sudt qua trinh 1&n
men. Khi st dung thong gio, Kali sorbat (0.035%) hoac acid acetic (0.16%) dugc
thém vao nudc dwa dé ngan ngira sy phat trién ciia nAm médc va mém qua (Gates &
Costilow, 1981; Potts & Fleming, 1982).

Véi ndng do mubi vira phai (5%) va nhiét d6 (20 - 27°C) tién trinh Ién
men nhanh va hop chat hydro carbon 1én men dugc khong con, acid lactic hinh
thanh nhiéu. N6i chung, qué trinh 1én men hoan thanh 2 - 3 tuan. Xép xi 1.1% acid
lactic hién dién sau qua trinh I8n men, véi pH cubi cting khoang 3.3 - 3.5.

Mudi chua sau khi 1én men, duoc khir mudi va ché bién v6i nhiéu san
pham phy gom duong va ngudn mubi chua, thi 1a ¢4 ché bién, va gia vi. MUi vi co
thé thay d6i, phu thudc vao lwong duong, gidng men va gia vi thém vao. Acid
lactic bi loai bo trong giai doan khir mudi va thuong dugc thay thé bang acid
acetic. Mac du khong doi hoi, di khi mudi chua 1én men duoc thanh trling & nhiét
d6 thap dé ting thoi gian bao quan.

2.2.3. Vi sinh vat trong qua trinh 1én men
2.2.3.1. Qua trinh l1én men ty nhién
Cac yéu t6 anh huong dén mat do vi sinh vat trong 1én men dua
chudt bao gdm ndng d6 mudi va nhiét dé nudc ngdm, nhitng ngudn dinh dudng dé
Ién men, sb lugng va loai vi sinh vat hién dién ¢ giai doan bat dau 1én men. Téc do

ctia qua trinh 18n men phu thudc vao ndng d6 ciia mudi va nhiét d6 nudc ngam.
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Trong subt giai doan dau cua qua trinh 18n men, vi khuan, nAm méc va
nim men c6 thé bi phan 1ap véi sd luong 16n. Binh thuong cudi giai doan dau 12 2 -
3 ngay va d6i khi dai khoang 7 ngdy. Trong suét thoi gian ndy, vi khuan lactic va
qua trinh 1én men va nAm men oxy hoa gia ting nhanh va vi sinh vat khong can
thiét bi giam thiéu va cudi cuing bién mat toan bo, 1a két qua cia sy gia ting nhanh
chéng cua acid tong va gia tri pH cta nudc dua giam (Fleming cing cong su,
1995a). Tién hanh giam pH xudng 4.5 bang acid acetic thi c4c vi khuan gram am bi
kim hdm va vi khuan acid lactic phat trén mui vi.

Vi khuan 18n men lactic di thé phat trién khong dang ké trong sudt qua
trinh 1én men dua chudt. Nhitng vi khuan nhu L. mensenteroides thuong bi kim
hdm bai ndng d6 va nhiét d6 nudc dua cao, va pH giam nhanh. Qua trinh 1&n men
so khai hoan thanh béi vi khuan lactic P. pentosaceus, Lb. Brevis va Lb.
Plantarum.

Nhiéu giébng nim men dugc phén lap trong subt giai doan dau cia qua
trinh 1én men, mic du day 1a linh vuc khong thé xac dinh dic tinh triét dé. Nam
men 1én men duoc phan lap gdom Hansenula anomala, H. subpelliculosa,
Saccharomyces bailli, S.delbruckii, S. rosei, Torulopsis holmli, T. lactis- condensii,
va T. verstilis (Etchells cung cong su, 1961). Gidng c6 tinh oxy hoa duge tim trong
dua chudt 18n men bao gém Candia krusel, Debaromyces hansenii, Pichia ohmeri,
Rhodotorula spp. va Saccharomyces rousenii (Etchells & Bell, 1950).
2.2.3.2 Qua trinh 1én men c6 diéu khién

Qua trinh 1én men & nong d6 mudi thap 1a rat can thiét. Trong linh vuc
ché bién loai san phim mudi chua & My, dung dich mudi st dung c6 chirc ning
quan trong. Nong d6 mubi thap s& gitup cho san phdm dwa chudt 1én men dat két
qua tot. Nong d6 mudi cua nudc ngadm trong thung thip duoc dé xuét (Fleming
cling cong su, 1988a). DUNg nitrogen tinh khiét vao thung 1én men dé duy tri yém
khi bé mit ¢ dinh thung. Bang cach thém calcium vao nuéc dwa, ndng d6 mudi
thip hon c6 thé duy tri cau tric cung chic cua san pham mudi chua. (Buescher
cung cong su, 1981; Fleming cung cong su, 1987; Guillou cung cong su, 1992).

2.2.3.3. Cach ciy men gidng
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Str dung viéc cdy men gidng vao dwa chudt 1én men dd duoc gi6i han.
Két qua nghién ciru ciia Pederson & Albury (1961) cho thiy cdy vao san pham dua
chudt vi khuan E. faecalis, L. mensenteroides, Lb. Brevis va P. pentosaceus. Lb.
plantarum chiu duoc do acid cao vi vdy chung phat trién chiém wvu thé ¢ giai doan
sau cua qua trinh 1&n men dua chudt. Thuc hién sat trung dua chudt trude khi cy
men giéng, dé 1am giam vi khuan canh tranh. Etchells clng cong su (1964) st
dung phuong phap chin bang nuéc ndng (66 80°C) hoic tia birc xa gamma (0.83 -
1.0 MRad) dé dat dugc muc tiéu nay. Etchells cung cong sy (1973) chon Lb.
plantarum bén acid cdy vao dua chudt d4 rira sach, tiy tring va acid hod. Chat dém
natri acetat dugc st dung lwong nho vira phai dé pH giam dan va hop chit hydro
carbon 18n men hoan toan. Thanh tring méi trudng 1a rat can thiét bai vi san pham
CO, va bot hinh thanh. Vi khuan 1én men dong thé tao CO, |a van dé dau tién lam
réi tri; tuy nhién, McFeeters cing cong su (1984) chimg minh rang Lb. plantarum
c6 thé san xuit CO, tir sy phan huy cta acid malic thanh acid lactic (qué trinh 1&n
men malolactic). Dua chudt chira dii acid malic (0.2 - 0.3%) dan dén nguyén nhan
gy cho dua chudt b truong phong (McFeeters cling cong su (1982). Dya vao biéu
d6 chon mai truong, Breidt & Fleming (1992) nhan thay rang hau hét vi khuan
lactic trong dwa chudt mudi chua chiém uu thé hon tién trinh 18n men malolactic.
Daseschel cung cong su (1984) da tach ly dang malolactic am cua Lb. plantarum.
Dang nay dbi khi c6 thé c6 wu thé trong qua trinh 18n men dwa chudt va ngin chin
CO; sinh ra.

Lén men dua chudt khong co6 NaCl chi dat duoc két qua trong phong thi
nghiém nhung khi ¢ diéu kién san xuat quy mé thuong mai thi khdng day duoc. Dé
dat duoc didu ndy, qua duoc chan (3 phut & 77°C) va ngam trong dung dich dém
calcium acetate cing véi cidy Lb. Plantarum vao. Duéi diéu kién quy md nho
thwong mai thi dua chudt bi truong va mét di sy cing chéc bai vi khdng kiém soat
duoc su nhiém vi sinh vat sau khi chan.

San pham chat diét khuan lactic dwoc phan lap tir qua trinh 18n men dua

chudt (Fleming cung cong su, 1975; Daeschel & Klaenhammer, 1985; Daeschel
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cing cong su, 1990); tuy nhién, dén ngdy nay, ching sir dung khong thanh cong
nhu nudi cdy men gidng.
2.2.4. Hao hut va sy hw héng ciia dwa chudt mudi chua

Hau hét sy hung hong cia dua chudt trong qua trinh 18n men 1a do hoat
dong cua vi sinh vat, enzume gdy hu hong tao thanh, dan dén sy mém mo, clotridia
hap thu acid lactic dé phat trién, san sinh mUi la, hoic CO, sinh ra khong dang ké
do thit qua bi méo mé hoic tao thanh hinh véng mac bi béc ¢ bén trong. Viéc mo
bi pha hoai va sy hao hut ciu tric hoic d6 cting 1a do hoat dong cua enzyme
cellulolytic va enzyme pectino-lytic, n6i chung 1a mat mat vé gia trj kinh té. Sy hao
hut dugc biét nhu hu hong sy phdng 18n” hodc “ sy phinh ra” c6 thé khic phuc
bing cach bo sung thém mot sé chit gia vi khac.

Qua trinh 1én men thir yéu véi ndm men c6 thé xay ra khi dudng con lai
va vi khuan lactic da bi kim hdm ¢ pH thip. Sau do, khi pH va mudi qua cao hoic
acid ho4 thap, vi khuén clostridia va propionic c6 thé phat trién, din dén hu hong.
(Fleming cung cong sy, 1989). Nhiéu thung 18n men ton trit ngoai troi voi bé mit
16 ra va dua chudt bi dim xubng boi stirc ning cia nap day. Viéc phoi dudi anh
nang mit troi (tia UV) 1am giam sy phat trién ndm men oxy ho4, nAm mdc va Vi
khuan trén bé mat. Khi thing 1én men yém khi, c6 thé ngin ngira hu hong bang

cach duy tri pH thap va dap tng day du vé sb luong va chit luong mudi.

2.3.OLIU LEN MEN

Oliu duoc ché bién theo nhiéu dang bao gdm dong hop, 18n men, trich ly
dau 6liu. Oliu thay ddi theo nhiéu dang dang ké, chiing ban ¢ dang nguyén, tach
hot, nhoi (6t, tiéu, bot tidu, qua hanh nhén, vv...), cit doi, cit thanh bdn, cit lat
mong, nghién, hodc hdn hop ciia 6liu va ny bach hoa ngam. Oliu 1én men tao thanh
khdi 12 dang ché bién khac & Dia Trung Hai, trong luc d6 san xuat chi yéu & My 1a
6liu chin déng hop ( khong 18n men).Chi tiét hon vé tién trinh san xuat 6liu dugc
nghién ctru boi Cruess (1958), Vaughn (1985), Ferguson va cac cong su (1994) va
Garrido- Fernandez cung cac cong su (1995).

2.3.1.Nguyeén li¢u
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Nhitng nam truéc day viéc san xuit oliu & Pia Trung Hai ¢ dinh cao
(Tay Ban Nha, Thd Nhi Ky, Y, Moroco va Hy Lap) san pham 6liu duoc tiéu thu
V6i s6 luong 16n. Tiéu bang cua California & My san xuat diung hang thi sau
(Garrido- Fernandez cling cac cong su, 1995). Mot sé luong 16n nhitng loai 6liu
duoc sir dung cho san xuét 6liu thuong mai. Trén thé gidi, phd bién nhét 1a nhiing
loai Gordal (olea europaea regalis), Clemente (ciing duoc biét nhu Gordal
Sevillano, Sevillano hodc Sevillana) va Manzalilla (olea europaea pomiformis).
Loai Ascolano va Misson ciing dugc st dung tai California ( Ferguson cung cac
cong su, 1994). Méi loai c6 mot hinh dang, kich thudc dic thu.

Oliu 12 qua nho, tach bo hat, ¢6 vi dang manh, hinh cau kéo dai. Phenolic
gluco-side oleuropein 1a hop chat chu yéu tao vi ding cua qua 6liu. Oleuropein
phai dugc loai bo hodc bi thuy phan dé tao san phém an duoc. Loai bo duoc béng
cach hoa tan trong nudc hodc nudec mudi hodc thuy phéan trong dung dich NaOH
lodng ( 1-2% ). Trong sudt qua trinh chin, mau sic thay d6i tir xanh sang tim hozc
d6, va cudi cung 13 mau den. Mau xanh tuoi cta 6liu tao thanh bai sy hién dién cua
chlorophyll; chlorophyll giam va anthocyan tao thanh 1a két qua cua su d6i mau.
Thit qua chiém 70-90% trong luong. Pudng glucose 1a hop chit hydro carbon c6
thé 18n men chu yéu véi lugng dudng frutose va sucrose it hon.

Hop chéat phenolic tao thanh xap xi 1-3 % khéi luong thit qua. Hau hét
nhitng hop chat nay Ia ortho- diphenol, né déng vai trd quan trong trong 1&n men
nhu tién trinh 1am sam mau 6liu chin. Nong do hop chat phenolic giam gan mot
ntra trong qua trinh [1&n men chin ty nhién.
2.3.2.Cdng nghé ché bién

Céc cong doan ché bién co ban cho san pham 6liu duoc chi ra trong hinh
2.4. Theo phuong phap ché bién truyén théng, nhitng thing g tron dugc sir dung
cho qua trinh 18n men. Hién nay, hau hét 6liu dugc 18n men trong bé bétong duoc
pht mét 16p parafin hoac mang plastic ¢ phia trén hoac thung c6 nhuom thép (surc
chira 1a 10.000- 20.000 lit).

2.3.2.1.0liu dwoc xir li dung dich kiém trong nwéc mudi (Loai dliu chin

den hoac chin xanh ¢ California)
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San xuat chin den dong hop 1a phuong phap phat trién & California
nam 1990 (Ghi nhan ctia Vaughn, 1985; Ferguson cung cac cong su, 1994).

Oliu ¢6 mau xanh dén mau d6 anh dao duoc thu hai vao nhimng thang
mua thu. Khi khong du nhirng thung chira dé ché bién tat ca 6liu cing mot thoi
diém, thi 6liu duoc ton trit yém khi trong nudc mudi (phwong phép truyén thdng),
dung dich acid lodng (90% san xuat cong nghiép st dung hién nay). Phuong phap
truyén thong doi hoi nudi an trong nude mudi ¢ noéng do ban dau 14 5.0 - 7.5%
NaCl, hoic 20 — 30° salometer. (Dung dich mudi bdo hoa (26.5%) la 100°
salometer). Sau vai ngay, thém mubi vao dé ting nong do dén 7.8 — 9%. Poi luc
6liu can duc 16 déu nhau trén da cia chung dé 1am giam su co nguy@n sinh & té bao
qua trong sudt qua trinh ngdm nudc mudi. Qua trinh 18n men lactic tinh, giup cho
bao quan qua dén khi ché bién. Nong do acid lactic c6 thé dén 0.4 — 0.45% trong 4-
5 tuan.

Trong cong doan tach nudc mudi khé diéu khién dé loai ra vi vay can
phai nim vimg phuong phap. Dung dich acid chira 0.7% acid lactic, 1 % acid
acetic, 0.3% natri benzoate va 0.3% kali sorbat c6 thé st dung thay cho nuéc mudi.
Hién nay hon 90% khu cong nghiép ¢ California sir dung phuong phép acid hoa dé
ton trit 6liu. L&n men lactic khong xay ra dudi diéu kién ndy va 6liu tot hon mot
cach dang ké trong nude ngam ton trit qua.

Phuong phap lam lanh thi it phd bién bai chi phi ton trir dac tién. Su
thAm mau bén trong & nhiét do thap hon 5°C. Ton trit 6liu bang phuong phap didu
khién khi quyén (2% O5) & 5 hodc 7.5°C c6 thé giit duoc 9 — 12 tuln, it giam chét
luong (Ferguson cung cac cong su, 1994).

Néu 6liu duoc thong khi trong sudt qua trinh xtr li dung dich kiém,
hop chat phenolic ty nhién két hop véi oxy va polymer, tao thanh sic té den. Xir li
dung dich kiém thich hop va 6liu 16 ra ngodi khdng khi hodc lam thong khi nudc

va dung dich kiém xir 1i thi mau den phat trién mot cach dang ké.

Oliu tuoi
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Raa

Bdo quan

| Xt li dung dich kiém

Rua

Ngam mudi

Phan loai

Phan loai theo kich c&

Téch hot va thai miéng

Xép hop

Tiét trung
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Oliu d4 xtr Ii trong
dung dich kiém
(Oliu chin)

Hinh 2.4 Qui trinh san xuét 6liu véi ba phwong phap ché bién.
(Trich tir Garrido- Fernandez, 1995)

Hau hét mau hinh thanh nhanh ¢ pH khoang 8.0 — 9.5. Khi thém calcium chloride
& ndng do6 thap (0.1- 0.5% ) thi cai thién duoc d6 bén mau.

Dung dich kiém duoc loai bé bang cach thay nudc mdi ngdy hai lan trong
3- 4 ngay va tron véi khong khi nén hoac khqu tron. Nudc rira thi dugce thay thé
bing nuéc mudi lodng (0.8- 2.5% NaCl) cho hon 2- 4 ngay. Oliu da phan loai sau
d6 xép vao ngin (tiy y), vao hop va ché bién nhiét. D6 bén mau cua 6liu 16n nhat
khi pH khoang 7.0 — 7.5. Sau d6 v6 bao goi, 2 —2.5% dung dich nuéc mudi dugc
thém vao hop trude khi ché bién nhiét trong 50 — 60 phit ¢ 116 —121°C duéi ap
suat. Nam 1919, mot vu ngd ddc botulinum xdy ra & California lién quan dén san
pham 6liu California dong hop. Van dé nay lam thay ddi quan niém chi yéu vé ché
d6 xur 1i cho san pham déng hop c6 d6 acid thap. Tir d6 qua trinh xt 1i nhiét cho

san pham duogc ap dung (Ferguson clng cong su, 1994)
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San xudt 6liu chin xanh, 6liu chi xanh hodc vang rom dugc s dung va
tranh khong khi nghiém ngat trong subt qua trinh xir 1i dung dich kiém. Qua trinh
ngam va vo hop giéng nhu 6liu chin den. (Ferguson cing cong su, 1994).
2.3.2.2 Oliu xanh xir li dung dich kiém trong nwéc mudi (Sevillan hoic
Spanish- loai 6liu xanh)

Qua c6 mau xanh dén mau vang rom sau khi thu hai cho xt 1i dung dich
kiém 6liu xanh. Nhitng 6liu nay d& chin dén diém, cli qua duoc tach dé dang tir
qua c6 hot nhung mau cta qua chua bi sim mau. Oliu d4 xur 1i dung dich kiém thi
hau hét chat déng bi phd huy, rura sach dé loai bo chit kiém, va sau do ngam nudc
mudi dé 1én men lactic hoan toan hoic mot phan. Oliu d4 trdi qua qua trinh I1én
men hoan toan duoc xem 1a Sevillian hodc Spanish- c&c loai 6liu. Oliu 1én men
maot phan phai dugc bao quan bang cach thém acid hitu co, tiét triing, thém chat
bao quan, hodc lam lanh.

Dung dich kiém pha lodng (1.3 — 3.5% ) duoc xt li & 12 — 21°C khoang
5-12 gid. Nong d6 dung dich kiém va thoi gian thay ddi theo d chin cua qua, nhiét
d6 ché bién va cong nghé san xuét riéng lé. X 1i dung dich kiém dung lai trudce
khi nd thaim vao dén hot qua (khoang 2/3 dén 3/4) giir lai mot lugng nho chét ding
ctia cli qua dé tao huwong vi cho san pham cudi cuing. Sau khi xir 1i dung dich kiém,
6liu dugc rira v6i nude lanh mot hodc nhidu lan dé loai bo chat kiém. Trong qua
trinh ria, c6 thé thém vao dang HCI thyc pham hodc acid manh khac dé trung hoa
mot phan dung dich kiém.

Oliu xtr 1i dung dich kiém duoc ngdm mudi 10 -13% NaCl. Pé ngin ngira
su co nguyén sinh, ban dau sir dung ndng d6 mudi thap roi thém mudi mdi ngay dé
dat mirc d6 mong mudn. Tuy nhién, ndong d6 mudi thap thi dé bi hu hong do su
phét trién cta clostridia. Mudi duoc thém vao trong sudt qua trinh 1&n men dé duy
tri ndng d6 mudi 5 -6%. CO thé ting 1&n 7% hoic cao hon & giai doan cudi qua
trinh 1én men dé tranh sy phat trién cta vi sinh vat gy hu hong. Nhiét d¢ thich hop
cho qué trinh 1&n men 1a 24 - 27°C. G cudi qua trinh 1én men pH khoéang 3.8- 4.4,

0.8- 1.2% acid tinh theo acid lactic (Ferguson cung cong su, 1994). Qua trinh 1én
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men hoan thanh trong 3- 4 tuan hodc c6 thé dai hon, tuy thudc vao nhiét do, ndng
d6 mudi va mat do vi khuén lactic ban dau.

Oliu duoc vo bao gbi bang lo thuy tinh (thuong trong mdt md hinh xac
dinh ), nhiing lo nay dugc rot dung dich nudc mubi xép xi 7 % va duoc bit kin.
Lén men 6liu xanh c6 thé xép ngin va nhdi 6t do dang soi dé thim nhiéu trong
nuéc mudi. Cu hanh nhé va nhirg qua hanh nhan ciing duoc nhdi vao dé. Oliu ¢4
nhdi c6 thé giit duoc nhiéu tuln trong 8% nudc mudi trude khi bao goi. Néu qua
trinh 1&n men d4 hoan thanh, pH < 3.5 va ndng d6 NaCl > 5 % s& thich hop dé bao
quan. Phuong phap thanh tring dugc st dung khi qua trinh 1én men khéng hoan
toan hoic theo mong mudn ctia nguoi ché bién thuc pham. Mot vai ngudi ché bién
thuc pham thanh tring & 60°C hodc str dung nudc mudi ndng ¢ 80 — 82°C. Thyc té
ngan chin su phat trién ctia vi khuan.
2.3.2.3 . Oliu chin den tw nhién khéng xir li (phong cach Hy Lap)

Oliu phong cach Hy Lap, phd bién ¢ Hy Lap, Thoé Nhi Ky va nhiing
nuée Bac Phi, dugc 1am tir 6liu d& mudi chua khi chung d4 chin hoan toan ¢én mau
tim hoic den nhung trude khi chung qua chin. Ap dung phuong phap khong xir li
dung dich kiém va chat ding chi loc qua mot phan vao trong nudc mudi. Boi dicu
nay, ching c6 vi qua va duy tri mot vi hoi hoi ddng. Chung c6 thé bao quan bang
phuong phéap 1én men trong nuwdc mudi, bang tiét tring hodc than tring hoic thém
vao chit bao quan.

Oliu duoc cho vao thiing chira va duoc che phii voi 6 — 10% nude mudi. Qua trinh
Ién men xay ra bai hé thdng phdi tron hop thanh cia coliform, nim men va lacto-
bacillus spp. Acid tong cudi cling ciia nudc mudi thuong thap hon 5 % véi pH
khoang 4.3 — 4.5 (Garrido- Fernandez cung cac cong su, 1995). Tuy nhién, dudi
mat vai trang thai, 6liu chin den tu nhién len men hoan toan, thi acid tong cao bang
0.8 — 1.0%. Qué trinh 1én men tao thanh acetic do ndm men chiu mudi, néu ndng
d6 mudi & 10%. Néu khong giit yém khi, mot 16p ndm mdc, nAm men va vi khuan
tao thanh trén bé mit cua nudc ngdm, nguyén nhan 1a do dudng va acid giam, pH
ciia nude mudi ting. Su hu hong co thé tir su phat trién cua clostridia, vi khudn

propionic, va c6 rhé 1a vi sinh vat 1am giam sulphate.
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2.3.2.4 Oliu dwoc wép mudi
Oliu w6p mudi kiéu Hy Lap 13 uép mudi vi mubi dang da kho va tré nén
khé hon khi trdi qua qua trinh 1&n men. Oliu chin qua duoc rira sach trong 2 — 3
ngdy. Sau d6 chiing dugc dit trong thing véi 16p mudi xen k&. San pham giit kho
mot phan boi ndng d6 mudi cao.
2.3.3.Vi sinh vat trong qua trinh 1én men
2.3.3.1. Qua trinh l1én men ty nhién

Ciing nhu qu4 trinh 18n men dwa bap cai va dua chudt, qua trinh 18n
men cua oliu dya trén vi sinh vat c6 trong nguyén liéu hodc nhiing thung chira dé
ton trit san pham. Khong gidng véi bap cai va dwa chudt, ndm men co vai trd quan
trong trong qua trinh 18n men 6liu. Nudc mudi cung cap méi trudng tot cho vi
khuan lactic phat trién, v6i dudng glucose, fructose va maltose 13 ngudn hop chit
hydro carbon chinh c6 thé 1én men dugc. Phenol diét khuan, bao gdm thuy phan
hoic khéng thuy phan oleuropein, ciing hién dién & mirc do cao va co thé dong vai
trd trong viéc xac dinh loai vi sinh vat chiém wu thé trong qua trinh 1én men.
(Fleming cung cac cong su, 1969, 1973; Juven cung cdc cong su, 1971; Ruiz-
Barda cling cac cong sy, 1991; Ciafardin clng cacé cong su, 1994). Khong gidng
véi c4c loai rau qua co thé len men khac, 6liu xir 1i dung dich kiém 1am giam bot
sb lwgng vi sinh vat luc dau va pH cua giai doan dau qua trinh Ién men tang
khoang 7.5- 8.5. Thém vao d0, xtr 1i dung dich kiém va rira bang nuéc sach c6 thé
loc duong tir 6liu ra ngodi lam giam chét dinh dudng va giam ham luong duong.
Vi khuan lactic trong qua trinh 1én men dliu tim thy twong ty nhu trong qua trinh
Ién men rau qua khac. Vi khuan sinh khi khong dang ké so v6i vi khuan 18n men
lactic dong thé.

NOi chung qua trinh Ién men 6liu xay ra ba giai doan dac thu, doi
khi xem giai doan hu hong 1a giai doan thir tu. (Garrido - Fernandez cung cong su,
1995). Mot s luong 16n vi sinh vat hién dién trong sudt giai doan dau cua qua
trinh ngdm . Nhitng vi sinh vat ndy hién dién t6t trén qua nhu 1a trong thing 1én
men. Phan 16n vi sinh vat ndy 1a vi khuin gram am ( Pseudomanas spp.,

Flavobacterium spp., Aeromanas spp.) tét nhu mot vai nAm méc, va sé bi tiéu diét
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dué6i diéu kién yém khi. Thanh vién cua nhom coliform - aerogenes ( Enterobacter
cloacae, Citriobacter spp., Klebsiella aerogenes va Escherichia coli ) cling hién
dién dudi mirc do cao trong sudt giai doan dau cua qua trinh 18n men. Vi sinh vat
c6 kha ning chiém wu thé trong sudt hai ngdy dau cua qua trinh 1&n men va dan
dan bién mét trong sudt giai doan hai ctia qua trinh 1&én men. Boi vi nhém vi khuan
nay nhay cam véi pH thip, néi chung chiing bién mat theo sau sy giam pH bai su
nhan Ién cua vi khuén lactic. O giai doan dau sb luong cua coliform va bacilli xuat
hién cham hon qua trinh 18n men rau qua khac, giit duoc 1au dén 10 - 14 ngay.
Vikhuan lactic ¢ giai doan dau cua qua trinh 1én men nay 1a gidng genus
Pediococcus, Leuconostoc va Lactococcus.

Pé 1am giam su phat trién cta vi sinh vat gram am trong giai doan dau,
pH c6 thé giam x4p xi 6.0 dén khi c6 sai CO, hodc bang cach thém acetat, lactat,
hoic dang HCI thuc pham.

Giai doan hai cua qua trinh 1én men duoc xac dinh 1a qua trinh 1én men
bit ddu ¢ pH = 6.0 va tiép tuc pH = 4.5 vi khuan gram 4m vé& co ban bj bién mat.
Giai doan ndy c6 thé 10 - 15 ngay, duoc xac dinh bai su phat trién cua lactobacilli
( trir lactobacillus plantarum va Lb. Delbrueckii) vd nim men. S6 luong 16n
lactobacilli tiéu biéu dat duoc 7 hodc 10 ngay sau khi ngdm. Sau do, sé luong giir
nguyén hoac giam cham khoang 60 - 300 ngay cua qua trinh 1én men. V&i ky thuat
lén men hién dai, ban diu mat d6 khong lactic bi giam va Pediococcus,
Leuconostoc va Lactococcus spp. Nhitng vi sinh vat ndy c6 thé quan trong néu
nong d6 mudi giam.

Giai doan ba ctia qua trinh 1én men bit dau khi pH giam dén 4.5 va két
thtic khi hop chat hydro carbon dé 18n men khong con nita. Vi khuéan ¢ wu thé hon
la Lb. Plantarum, véi mirc d6 thap cua Lb. Delbrueckii dugc tach ra. Thém vao do,
nam men 1én men va oxy hoé ciing dugc tim thiy & mirc do cao vira phai trong giai
doan 18n men nay. Ndm men 1&n men san pham, ethanol, ethyl acetate, va
acetaldehyde, 14 nhitng chit xay dung mUi cubi cling cua san phadm. Thém vao do,
chung sinh mét luong vitamin, c6 thé thuc day sy phat trién cua Lb. Plantarum
(Ruiz- Barba & Jimenez- Diaz, 1995).
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Mat d6 ndm men thudc nhiéu loai khac nhau. Hansenula anomala,
Cadida Krusei, Saccharomyces chevalieri, Cadida parasilopsis va Hansenula
subpelliculosa thi c0 anh hudng 16n trong mdt vai qua trinh 1én men (Ghi nhan cta
Garrido - Fernandez cung cong su, 1995), trong Iuc Marquina cung cong su (1992)
cho riang tinh vuot troi cua Pichia spp., tét nhu  Saccharomyces cerevisiae,
Debaryomyces hansenii, Kluyveromyces lactis va Rhoddotorula mucilaginosa.
Viéc phan bd ndm men trong qua trinh 18n men 1a chua 18 rang; tuy nhién, ching
c6 vai tro tao ra ddc tinh cam quan riéng biétctia san pham 6liu 16n men.

N4m men oxy hoa co thé c6 hai boi chiing str dung acid lactic va pH nang
|&n, dan dén hu hong.
2.3.31 . Cach ciy men gidng

Hau hét cac nha ché bién khong cdy vao thung 18n men véi gibng men
thuan ching nhung sir dung thém 1- 2 lit nuéc mudi 1én men tir sy 18n men hoat
hoa vao 200 lit nudc mudi ngdm mau 6liu méi (Ferguson clng cong su, 1994).
Hoat tinh tiéu biéu ctia nu6éc ngdm nay 1 pH = 4.0 véi hon 10° cfu / ml Lb.
Plantarum, cho qué trinh I8n men méi bét dau tot.

Nam 1930, Cruess l1an dau tién dé nghi st dung nudc mudi ngam 1én
men thong thuong nhu chat mdi cho nudc ngdm 6liu mai. Nam 1937, 6ng dé nghi
su dung Lb. Plantarum la mét men nudi céy. Lb. Brevis, Lb, fermenti, Lb. Buchneri
va L. mensenter-oides ciing dugc st dung nhu sy nudi cdy men mang tinh thyc
nghiém; tuy nhién, s it trong ching chiém wu thé hon vi sinh vat ty nhién.
Etchells cung cong su (1996) d4 sir dung nhu sy nudi ciy thuan chung va pha tron
gidng tiém ching Lb. Plantarum, Lb. Brevis, P. pentosaceus va L. mensenteroides
sdc nhiét (74°C trong 3 phat) va 6liu khdng xu Ii nhiét véi ndng do mudi thép (5 -
6%). Su nudi ciy c6 thé chiém vu thé trong hé thdng sdc nhiét nhung khong trong

6liu khdng xu 1i nhiét. Lb. Plantarum vuot trdi khi cdy phdi tron hai hoic ba giéng
Lb. Plantarum LPCO10 nguyén thuy dugc tach ra tir 6liu xanh 1én men
va dan dén san xut ra hai vi khuan: plantaricins S (pIS) va T (pT1) (Jimenez - Diaz

cung cong su, 1993). Su két hop cac loai vi khuin bao gém vi khuén lactic, vi
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khuan propionic va clostridia cd két qua tc ché sy phat trién cua vi khuan giy hu
hong. Ruiz - Barba cling cong su (1994) chi ring gidng ndy san xuit chat diét
khuan, nhung khong bt ngudn tir vi khuén trai ddu cua nd, co thé vuot troi trong
Ién men dliu - dé nghi rang san xuat vi khuan co thé san xuét trong sy phét trién
nudi cdy men giéng cho 6liu.

2.3.4. Hao hut va hw héng ciaa 6liu 1én men

Sau qué trinh 1&8n men, 6liu dugc tn trit trong nudc ngam. Do do, diéu
chinh dé acid hoa va nong d6 mudi thich hop 1a quan trong dé ngin ngira hu hong.

Pugc goi 1a giai doan 18n men thi tu xay ra trong qua trinh ton trit 6liu va
khong dang ké. Oliu duoc du trir trong nudc ngdm 18n men véi mudi thém vao xéap
Xi 8% dén khi dem ban. Néu 6liu khong duogc mubi trong mot thoi gian, hodc néu
pH cudi cling qua cao (> 4.0), Propionibacterium spp. c6 thé phat trién, tao thanh
acid acetic va acid propionic tai phi tén cua acid lactic. Néu giai doan nay duoc
tiép tuc, thi c6 thé thiy duoc pH ciia nudc ngdm gia ting nhanh, theo d6 1a su phat
trién cua clostridia.

Pic diém hu hong ¢ 6liu chin California 12 thit qua mém va da bj troc. Vi
khuin gram am pectinolytic gdm Enterobacter aerogenes va Aeromonas
liquefaciens hau nhu két c6 lién quan dén sy hu hong.

Néu néng d6 mudi thiéu hodc qua trinh 1én men quéa cham, vi khuan
coliform phét trién 1am mém céu trac. Coliform va nAm men c6 thé 1 nguyén nhan
sinh bot khi trong 6liu va tao hu hong “ fisheye”. Thoi gian chd ngam 6liu vao
nuéc mudi dai co thé gy hao hut san phadm. Giam sy hao hut ndy, tao diéu kién
cho vi khuan Lb. Plantarum phat trién, vi khuan nay c6 duéi 16p vo 6liu.

“ Nhitng ndm men mau hong “ Rhodotorula glutinis var. glutinis R.
minuta var. minuta va R rubra c6 lién quan véi sy 1dam mém 6liu.Chung san xuit
enzyme poly-glacturonase 1a nguy@n nhan 1am mém mo. Su phét trién ciia nim
men c6 thé ngan chin boi duy tri trang thai yém khi (thuong sir dung) hodc dung
tay loai bo 16p nim men (it str dung).

Hu hong Zapatera cua 6liu ¢6 dic diém 1a mui khdng mong muébn cao

trong qua 1&n men. Giai doan dau n6 c6 mui phomai nhung qua mot thoi gian né
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