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TOM TAT

Lén men lactic dong vai tro quan trong trong ché bién rau qua 1én men, cho san pham c6
huong vi dic trung, uc ché sy phat trién cua vi sinh vat gay hu hong thuc pham. Muc tiéu cua
nghién ctru nay la tim hiéu chat luong cua san pham ca na 1én men lactic cling nhu phan tich
céc yéu td anh huong dén qua trinh 1én men: ché do tién xur ly nguyén liéu, nong d6 mudi,
duong cua dung dich 1én men ban dau, theo ddi va ghi nhan két qua sy thay doi ham lugng
acid tong tinh theo acid lactic (%), pH dich 1én men, mat do vi khuan lactic (log CFU/mL),
mau sac (gia tri b*) va d6 ciang (N) ctia san pham. Ngoai ra, viéc phan tich thanh phan hoa hoc
cua thit qua ca na ciing dugc thyuc hién, thanh phan hoa hoc cua ca na bao gom: 0,19% chét béo,
0,72% polyphenol, 0,82% protein, duong tong 2,73%. Sau 10 ngiy 1én men & nhiét d 28 °C
(£2), voi ché d¢ tién xu ly nhiét & 80 °C trong 60 gidy, dung dich mudi nong do 5%, dudng
2% cho san pham c¢6 mui vi thich hop, mau sic hai hoa, do cing chac nhat dinh. Nghién ciu
nay bude dau mang lai tinh kha thi cho viéc bao quan trai ca na vao mua thu hoach, tir 46 tng
dung vao san xut & quy mé vira va nho.

Tir khéa: Elaeocarpus hygrophilus Kurz, 1én men lactic, diéu kién 1én men.

1. GIOI THIEU

Cana (Elaeocarpus hygrophilus Kurz) hay con goi a com hdo am 1a mot loai thuc vat
phan bd ¢ Dong Nam A, & Viét Nam cay ca na moc hoang dai hodc duoc trong ven séng rach
thuoc mién Tay Nam B¢ nhu: Kién Glang [1], ven séng Vam Co Tay [2], Dong Nai, Tién
Giang, Dong Thap [3]. Qua hach hinh bau duc nhon, dai 3 cm, qua c6 mau xanh, vi chat va
chua, hat hinh thoi, ¢6 vo hat cung, mdi qua c6 1 hat [4]. Cana con la loai cay thudc quy hiém,
¢6 tén trong Sach do Viét Nam can duoc bao ton [1]. Ca na mudi chua 1a moén an truyén thng
hap dan kha phd bién ciia ngudi dan Viét Nam néi chung ciing nhu ngudi dén dia phuong néi
riéng.

Rau qua mudi chua 1a san phdm 1én men lactic, 1 qua trinh 1én men ty nhién nhod hé vi
sinh vt lactic chuyén hoa duong cé san trong nguyén liéu thanh acid lactic va san pham khéc.
Ngoai viéc lam tang huong vi dac trung cho san pham, acid lactic con c6 tac dung lam giam
pH cua san pham, wc ché hoat dong cua nhleu vi sinh vat, nim gy hu hong va bao quan thuc
pham [5]. Cling nhu cac loai rau qua mudi chua truyén thong khac ¢ Viét Nam, ca na muol
chua chu yeu dugc ché bién theo quy mo thu cong ho gia dinh, chat lugng san pham khong 6n
dinh do diéu kién 1én men tu nhién va van chua phat trién thi trudng am thuc, cling nhu chua
dugc quan tAm san xuit theo quy m6 lon hon. Viéc xem xét cac yéu té anh huong den qua
trinh 1én men lactic 1a rat can thiét dé tao ra san pham ca na mudi chua chit lugng cao, 6n dinh
sau qua trinh 1&€n men.
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Hinh 1. Trai cana

2. VAT LIEU VA PHUONG PHAP
2.1. Vit ligu

Ca na tuoi thu hoach tir cac tinh & Tay Nam ctaa Viét Nam nhu: An Giang, Dong Thap,
Can Tho, Hau Giang, duoc bao quan 3 ngay ¢ nhiét d¢ 7°C. Qua ca na sau khi mua vé s¢€ dugc
loai bo nhitng qua c6 vo mém, rira sach va dé rao nudc.

2.2. Phuong phap

Trai ca na duoc chan & nhiét do 80 °C vai thoi gian khao sat tuong tng 1a 30 gidy, 60 gidy
va 90 gidy, sau d6 ngam trong nudc lanh 5 phut, vot ra dé rao, Xép trai vao dung cu chta (khéi
lwong khoang 100 g/hii) [6]. Chuan bi dung dich 1én men véi 3 nong d6 mudi 5%, 6%, 7%
(duoc lya chon tir két qua 18n men so bd), bd sung duong véi 3 ndng do 1%, 2% va 3% (ty 1é
nguyén liéu/dich 1én men (w/v) 1a 1:2), tién hanh 1én men & nhiét &6 phong [7]. Sau d6 khao
sat cac chi tiéu vé pH dich 1én men, ham lugng acid tong tinh theo acid lactic (%), mau sic vo
qua (b*), mat d6 vi khuan lactic (log CFU/mL), do cung thit qua (N) sau 20 ngay 1én men tur
d6 chon thoi gian chan va thoi gian 1én men thich hop, ndng d6 mudi va dudng thich hop. Mdi
thi nghiém duoc lap lai 3 1an, sau do6 ldy gia tri trung binh cua cac két qua do.

2.3. Cac phwong phap phan tich

Bang 1. Phuong phap phéan tich

Chi tiéu Str dung may do pH
pH Str dung may do pH (WTW 7110)
Mau sic Do mau vo qua duoc thuc hién bing may do mau Chroma meter CR400. He

do mau CIE, ngudn 4nh sang D65 (4nh sang ty nhién). Thyuc hién lay ngau
nhién 3 mau dai dién, lap lai 3 lan trén mdi mau dé Iy gia trj trung binh. S&
liéu thu dwoc gom: L*, a*, b*.

L*: thé hién cho d6 sang tdi cia mAu, co khoang gia tri tir 0 (den) dén 100
(tring). a*: thé hién sic do cua mau do, gia tri a* am s& biéu hién mau xanh
1a cay, gia tri a* duong biéu hién mau do. b*: thé hién cho sic vang, gia tri
b* am s& biéu hién mau xanh duong, gia tri b* dwong biéu hién cho mau
vang oliu.

Céu triic Str dung may do cau trac Zwick/Roell béng phuong phap dam xuyén. Mau
dugc thyc hién do 3 lan, nguoi do dé dau do dam xuyén qua vo qua ca na
de xac dinh d¢ cliing. Két qua 1a trung binh cong cuia gia tri F (N).

Cam quan Panh gia bing phép thir cho diém (TCVN 3215-79)
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Chi tiéu St dung may do pH
Ham lugng acid tong | Chuén d6 NaOH (TCVN4589:1988)

Mt d§ vi khuén Dinh lugng vi sinh vat bing phuong phap dém khuan lac (De Man, 1960)

lactic
Chéat béo Phuong phap Soxhlet
Polyphenol Phuong phap FCR (Folin — Ciocalteu) theo 1ISO 14502-1: 2005

2.4. Xir 1y sb liéu

Trong nghién ctru nay, s liu thyc nghiém dugc trinh bay dudi dang trung binh va do
léch chuan, mdi phép do duoc Iap lai 3 1an (n = 3). Su khac biét c6 ¥ nghia gitta cac mau
nghiém thie dugc danh gia bang phuong phap phan tich phuong sai ANOVA (o = 0,05) va
kiém dinh Student (a = 0,05). Phin mém quy hoach thuc nghiém va xu 1y théng ké dwoc st
dung 1a JMP 10.

3. KET QUA VA THAO LUAN
3.1. Thanh phén héa hoc cia thit qua ca na

Thanh phan nguyén liéu 1a mot trong nhiing yéu té quyét dinh chit lwong cua san pham
rau qua mudi chua. Ham lugng dudng trong nguyén liéu 1a ngudn cung cap chat dinh dudng
cho cac hoat dong cuia vi khuan acid lactic c6 anh huong rat 16n dén qua trinh 1én men gop
phan thuc ddy qua trinh 1én men va tao huong vi cho san phdam. Do dé, viéc phan tich thanh
phan hoéa hoc ciia nguyén liéu Ia can thiét trude khi tién hanh mudi chua rau qua [8]. Thi
nghiém nay duoc tién hanh giri mau phén tich ¢ Trung tim Dich vu Phan tich Thi nghiém TP.
HG Chi Minh.

Thanh phan hoa hoc thit qua ca na dugc trinh bay & Bang 2

Bang 2. Thanh phan hoa hoc cua thit qua ca na trude 1én men

Thanh phan Khdi luong (%)
Protein (%) 0,82 +0,08
Puong téng (%) 2,43+0,51
Chat béo (%) 0,19+ 0,01
Polyphenol (%) 0,72+0,20
Acid téng (acid citric) (%) 2,72+0,82

(Két qua do Trung tam Dich vu Phan tich thi nghiém TP.HCM thyc hién)

Rau qua c6 ham lwgng duong cao s& tao diéu kién thuan lgi cho qua trinh 1én men va ham
luong duong thich hop la 2-3% [4]. Két qua phan tich (Bang 2) cho thiy ham lugng duong
tong 122,43+ 0 51(%). Doi khi ham lugng duong s& dao dong tuy thude vao mua vu, do tudi
trai thu hoach, diéu nay cho phép bd sung ty Ié duong thich hop dé thiic day qua trinh 1én men,
rt ngan thoi gian 1én men ché bién ca na mubi chua. Xét ham luong acid toan phan trong
nguyén lidu c6 ty 1& 2,72 + 0,82 (%) cho thay, trong nguyén liéu co gia tri pH tuong d6i thap
(pH 3-3,5) thich hop cho qua trinh 1én men lactic [8]. Diéu ndy mé ra trién vong cua viéc st
dung san pham 1én men tir ca na mudi chua.

115



Dam Thi Bich Phuwong, Vi Thi Lam An

3.2. Anh hwéng cia thoi gian chan dén qua trinh 1én men

Thong thuong cac san pham rau qua mubi chua, nguyén liéu dugc xt Iy so bd trude khi
1én men. Viéc chan nguyén ligu nham myc dich ngin ngira cac qué trinh sinh hoa xay ra bén
trong nguyén liéu bang cach pha huy hoat dong cua enzyme polyphenol oxydase cai thién
dugc mau sac, tang gia tri cam quan cua san pham. Ngoadi ra, qua trinh chan con lam thay doi
tinh chat keo cua protein trong chat nguyén sinh cua té bao thuc vat tao didu kién cho su
khuéch tan ham lugng dudng ra bén ngoai. Pay 1a chat dinh dudng cung cap cho vi khuan
lactic thuc hién qua trinh 1én men [9].

Qua trinh gia nhiét c6 anh hudng dén mau sic, do cing cua té bao, pectin bi pha v& va
nhitng dic tinh vat 1y cling thay doi. Tuy nhién, néu gia nhiét thich hop thi khéng nhing han
ché duoc viéc giam do cang ma con cai thién duoc do cang san pham [10]. Déi véi rau qua
mudi chua, d6 cing 1a mot trong nhimg tiéu chi danh gia chat lugng san pham. Viéc thay doi
nhiét d9, thoi gian chan cé anh huong dén sy thay doi mau sic, d6 cang, pH dich 1én men.

3.2.1. Anh hwong cua thoi gian chan nguyén liéu dén pH dich lén men

Nhiét d6 chan cao va thoi gian chan dai lam cho pH dich 1én men giam. Theo Hinh 2, sau
5 ngay 1én men, pH dich tng véi xir Iy chan 90 gidy thap khac biét c6 y nghia so v6i khong
chan va chan 30 gidy, khong khac biét so véi chan 60 gidy. Hién tuong nay 1a do khi chan
cang lau, vo té bao thuc vat bj tac dong manh bai nhiét d6 pha v cau trac, dich bao dé dang
thodt ra ngoai c6 chét dinh dudng hd trg tt cho qua trinh 1én men, ddng thoi cac acid hiru co
c6 trong qua khuéch tan ra ngoai moi truong dan dén pH thap. Céu trac cua thit qua bi thay
d6i, nguyén lidu cang mém, cac chat dinh dudng trong té bao dé dang thoat ra ngoai tao diéu
kién cho vi khuan lactic hoat dong. Nguyén liéu duoc xir Iy nhiét véi thoi gian ngan, pH dich
1én men thay d6i, qua trinh 1én men c6 dién ra, két qua thuc nghiém thu dwoc c6 su khac biét
y nghia so véi nguyén liéu dugc xur 1y nhiét dai hon. Diéu nay duogc giai thich 1a do lugng vi
khuan lactic c6 sin trong trai twoi con ton tai s& hd tro qua trinh 1én men dién ra theo sy khuéch
tan dich qua dan dén pH giam dan theo thai gian.
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2,70 = fg' 1 1 = 10 ngay
2,60 15 ngay
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Hinh 2. Anh huéng cua thoi gian chan dén sy thay df)i pH theo thoi gian 1én men
(0¢: the hign su khéc biét ¢6 ¥ nghia thong ké (p < 0,05))

Qué trinh 1én men twong ddi on dinh trong thoi gian 10 ngay, san pham cho huong vi dic
trung, vi chat giam. Két qua xt ly thong ké cho thay, pH dich 1én men khong c6 sy khac biét
y nghia gitra thoi gian chan 60 gidy va 90 gidy, do d6 ca hai thoi gian chan nay déu dugc chon
de xu ly nguyén li¢u.
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3.2.2. Anh huong cua thoi gian chan dén ham leong acid tong (%) (Tinh theo acid lactic)

Sy thay doi pH va gia tang ham luong acid lactic tao thanh la mét trong nhitng thong sO
quan trong giup theo doi tién trinh 1én men va danh gia hiéu qua qué trinh mudi chua. Hinh 3
cho thay viéc diéu khién qua trinh chan c¢6 anh huong dén ham luong acid trong san pham
mudi chua. Ca na sau khi dwoc chan ¢ 80 °C véi thoi gian 60 gidy va 90 gidy c6 ham luong
acid tong cao hon so voi san pham con lai, thoi gian chan cang dai thi thanh phan dinh dudng
trong thit qua thoat ra ngoai nhiéu tao diéu Kién cho 1én men lactic xay ra.

Déi véi miu chan véi thoi gian 60 gidy va 90 gidy du dé cac dudng chét khuéch tan qua
mang té bao nho d6 thiic day hoat dong cua vi khuan lactic. Khi gia nhiét cac vi sinh vat khac bi
trc ché, vi khuan 1én men c6 Lactobacilus sp chiu nhiét do d6 qué trinh 1én men van xay ra. Vay
viéc xir Iy nhiét d6i voi nguyén lidu ca na trude 1én men 1a can thiét.
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Hinh 3. Anh huong cua thoi gian chan dén sy thay d6i ham luong acid lactic (%)
(2P thé hién su khéac biét c6 ¥ nghia thong ké (p < 0,05))

3.2.3. Anh hwong cua thoi gian chan dén dg cuimg cua trdi ca na 1én men

Mau dbi chirng c6 d6 cung thap nhit va giam dan theo thoi gian 1én men (Hinh 4). Biéu
nay duoc giai thich 1a do enzyme pectinase khong bi trc ché va tac dung cua acid hitu co,
protopectin bi thily phan thanh pectin hoa tan dn dén cuong luc lién két gitra cc té bao giam.
Do cing cua ca na chan & 30 gidy cao nhat trong 5 ngay du 1én men va giam dan sau 20 ngay
1én men do thoi gian chan ngan chua e ché hoan toan cac enzyme, protopectin bi thity phan
thanh pectin hoa tan giam d¢ cung ca na.

Ca na chan 60 gidy trong 5 ngay dau 1én men c6 d6 cing thap 2,62 (N), sau 10 ngay 1én
men c6 d6 cing 1a 5,12 (N), sau 20 ngay 1én men do cimg giam con 4,13 (N). Két qua nay
duoc giai thich 1a do tién xu Iy nhiét & 80 °C s& kich hoat enzyme pectin methyl esterase (PME)
noi bao, thuc day hoat dong cia enzyme, ha thip do ester hoa ctia nguyén liéu giit duoc do
cting cua thit qua [11]. Ngoai ra két qua nghién ctu trude day da xac dinh rang qua trinh chan
nguyén liéu trude khi 1én men s€ gitp gia tang ham lugng pectin khong hoa tan va giam luong
pectin hoa tan trong san pham, do do cai thién do ciing san pham [12]. Két qua thuc nghiém &
ca na mudi chua khong khac biét nhiéu so véi cac nghién ctru trude day va san pham cho do
ctng thich hop sau khi xtr 1y nhiét.

Vay voi thoi gian chan 60 gidy cho ciu tric chic va 6n dinh hon va dat do cung t6i da
sau 10 ngdy 1én men, diéu nay s& ting kha ning tham thau duong, mudi hd trg tt cho qua
trinh 1én men [11]. Twong tyu v&i thoi gian xir 1y nhiét kéo dai 90 gidy cho do cing ting dan
theo thoi gian 1én men nhung van thdp hon san phim chan véi thoi gian 60 gidy, diéu nay c6
thé giai thich 1a do anh hudng ciia nhiét do cao trong thoi gian dai lam vo hoat enzyme PME
ndi bao ddng thoi pha hiy ciu tric té bao 1lam mém san pham [11].
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Hinh 4. Anh huong thoi gian chan dén su thay d6i do cting ca na
(2b<-: thé hién su khéc biét c6 ¥ nghia théng ké (p < 0,05))

3.2.4. Anh hweng cua thoi gian chan dén mau sdc cua trdi ca na lén men

Mau sac san pham mudi chua qua cac thoi gian chan khong khac nhau nhiéu (Hinh 5), chu
yéu c6 su khac biét giita san pham chan va khong chan. San phiam khong xt Iy nhiét bi sAm mau,
nguyén nhan 1 do khi khong gia nhiét, enzyme polyphenol oxydase c6 trong qua ca na van hoat
dong, khi tiép xtc voi khong khi 1am oxy hoa manh, mau sic nguyén liéu bi bién ddi, co xu
huéng mat mau xanh ty nhién cua thit qua. Enzyme clorofilase trong rau qua c6 hoat tinh tot &
60 °C, sau khi gia nhiét nguyén liéu cdn dugc ngdm vao nudc lanh. Diéu nay s& kich hoat enzyme
clorofilase dé duy tri mau xanh ty nhién cta rau qua. Do dé, viéc ngdm ca na vao nudc lanh sau
khi chan dé san pham mudi chua gitr dugc mau xanh tir nhién 1a can thiét.

- ® |
> - .
S > -

a) Canakhong chdn  b) Canachin30gidy  c¢) Canachan 60 gidy  d) Ca na chin 90 gidy
Hinh 5. Ca na 1én men khong xur Iy nhiét va sau khi xtr 1y nhiét

3.3. Anh hwéng ciia ndng d mudi, dwong dén qua trinh 1én men

Nhiéu nghién ciru vé rau cu qua mudi chua da dugc thyc hién, tay theo nguyén liéu, diéu
kién 1én men va khau vi cta tirng qudc gia ma nhiéu nong do mudi duong khac nhau da duoc
lya chon cho qua trinh 1én men. Phuong phap 1én men truyén thong thong thuong ¢ ndng do
mudi cao 5-11% NaCl va khong bo sung duong [13]. Mat khac, nguyén liéu trai ca na c6 ham
luong duong thip s& anh huong dén qua trinh 1én men. Chinh vi thé, viéc lya chon nong do
muoi, dudng thich hop cho qua trinh 1én men la can thiét, nham tao diéu kién cho hoat dong
cua vi khuan lactic, tao san phim c6 chat lugng 6n dinh. Trén co sé do, thi nghiém khao sat
anh huong ciia ndng d6 mudi duong dén qué trinh 1én men duoc thyc hién.

Tién hanh khao sat anh huéng cia ndong d6 mudi va ndng do duong & cac mic da trinh
bay & phan phuong phap, két qua thu dugc trinh bay ¢ Bang 3.
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Bang 3. Anh huéng cua ndng dd mubi, duong trong dich ngdm

dén chat luong san pham sau 10 ngay 1én men

Nong do | Nong do pH Ham luong acid | Mat do vi khuan Mau sic cua
uong (70)] muol (7 ich 1én men actic (% actic 0g m san pnham
duong (%) 0i (%) | dich 1én me lactic (%) lactic (log CFU/mL) | san pham (b*)
5 2,75+ 0,07 0,71+ 0,09 6,07°4+ 0,02 30,30¢%f + 3 93
0 6 2,78¢ + 0,01 0,549+ 0,01 6,09% + 0,02 33,08%cd + 1 64
7 2,37+ 0,01 0,34+ 0,01 5,857+ 0,03 29,30¢F + 521
5 2,712+ 0,01 0,684+ 0,01 6,124 + 0,05 36,682+ 0,37
1 6 2,76+ 0,04 0,46+ 0,03 5.97¢+ 0,02 32,3+ 0,66
7 2,59¢+ 0,05 1,01° + 0,02 6,132%¢ + 0,06 23,8+ 1,15
5 2.84% 1+ 0,04 0,77+ 0 6,13%c + 0,04 30,68+ 0,9
2 6 2780+ 0.08 0,56de +0,02 6,08Cd +0,02 32,94b +1,59
7 259°4 005 | L14°%0,1 6,19+ 0,05 22,99°+ 0,55
5 2,76+ 0,1 0,73+ 0,07 6,123¢ 4+ 0,04 31,23°+2.93
3 6 2,92+ 0,01 0,56% + 0,03 6,059 + 0,04 32,12°+ 0,92
7 2,58+ 0,07 1,32 +£0,20 6,172 + 0,06 32,332+ 1,74
(3¢ Céc chit cai khac nhau trén ciing mot cot biéu thi sy khac biét & muc ¥ nghia 5%)

Qua trinh 1én men sau 10 ngay c6 sy thay d6i vé ham luong acid va chi So pH (Bang 3).

Sau 10 ngay 1én men, ham lwong acid tong cua san pham ca na 1én men voi ndng d6 mudi 6%
dao dong trong khoang 0,13-0,54%, pH dao dong tr 2,9 giam con 2,7. Diéu nay cho thiy qua
trinh 1én men c6 xay ra, gia tri pH thip du diéu kién ngan chan sy phat trién cua vi sinh vat
gdy hai va san pham an toan vé mat vi sinh. Mudi b sung vao dich 1én men c6 tac dung cung
cip khoang cho vi khuén, dong thoi tao moi truong thich hop va uc ché sy phat trién cua vi
sinh vat gay hai. Khi 1én men, viéc st dung muoi véi cac nong d6 khac nhau dan dén viéc hinh
thanh ham lugng acid ciing khac nhau diéu nay phu hop vai két qua nghién ctiu trude day [14].
Nong d6 mudi qué thap (<5%), vi khuan acid lactic phét trién manh dong thoi céc vi sinh vat
gdy hu hong cling phat trién, didu nay lam san pham 1én men nhanh nhung chét luong khong
dong déu, c6 mui vi la va khé bao quan [14]. Tuy nhién, nong d6 mudi cao s& ic ché hoat
dong cua vi khuan acid lactic va lam cham tién trinh 1én men. Két qua cho thdy, cung diéu
kién 1én men voi cung ham lwong dudng bd sung, mau c6 ndng d6 NaCl cang cao cho thoi
gian 1én men dai hon so v6i mau c6 ndng d6 mudi thap, dién hinh miu c6 ndng dd mudi 7%
cham 1én men hon so véi cac mau con lai. Viéc lra chon ndng do mudi, dudng thich hop s&
tao diéu kién thuan loi cho vi khuan lactic sir dung hiéu qua ngudn dinh dudng trong qua trinh
1én men. Bén canh d6, mudi con ¢rc ché mot phan sy phat trién caa vi sinh vat khong mong
mudn va dudng 1a ngudn tich tu acid lactic. Néu nguyén liéu chira it dudng thi lwong acid tao
ra trong san pham khong du, chat lugng san pham khong tt va dé bi hu [11].

San pham 1én men v6i nong do mudi 6%, dudmg 3% sau 10 ngay c gia tri pH khoang
2,9+0,01 (Béng 3), ham 1uong acid/lactic 1a 0,56% thap, san phém chua c6 huong vi dic trung
cua rau qua muoi chua. Nong do muoi 5%, duong 2% c6 pH thap va ham lugng acid lactic thich
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hop, qua trinh 1én men da xay ra. Rau qua mudi chua cho san pham mau vang oliu dic trung
didu nay thé hién & gi tri b thu duoc sau khi thuc nghiém. Mau sic san pham véi gia tri b do
duoc 13 30,67 gan gidng véi mau sic ciia san pham trai oliu mudi chua trén thi truong c6 gié tri
b do duogc 1a 30,09. Mat d6 vi khuan lactic cho san pham 1én men chét lugng tét 1a 6-8 log
(CFU/mL) [16]. Sau khi thuc nghiém, mat d6 vi khuan lactic dém duoc 14 6,121 log (CFU/mL),
két qua nay phu hop Vi nghién ciru ciia Papadelli va cong su (2015).

Vi nf)ng d6 mudi 7% ung voi cac nong do dudng 1%, 2%, 3% thi pH kha thap dudi
2,6 (Hinh 6). Diéu nay cho thay, qua trinh 1én men dién ra nhanh, ham luong acid ting cao, do
nong do mudi cao ting ap suat tham thau dich qua ra moi truong bén ngoai, kéo theo cac chat
dinh dudng gia ting tao diéu kién thuan loi cho 1én men lactic, khi ham lugng céc chat dinh
dudng giam thi 1én men cham lai (Hinh 7). Tuy nhién, Vvéi nong d6 nay, vi ctia san pham s€
man hon céc nong d6 con lai, khong phu hop véi xu huéng am thuc hién nay 1a giam mudi
trong khau phan an, do d6 kha niang Iya chon nong d6 mudi thich hop cho 1én men lactic trai
ca na khong 1a 7%.
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Hinh 6. Anh huong ctua ndng d6 mudi, duong dén pH dich 1én men sau 10 ngay 1én men
(2b<-: thé hién su khéc biét c6 y nghia théng ké (p < 0,05))
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Hinh 7. Anh huong ciia ndng do mudi, duong dén ham lugng acid lactic sau 10 ngy lén men
(30¢-: thé hién sy khac biét co y nghia thong ké (p < 0,05))

Két qua thdng ké & Bang 3 cho thdy, mat do vi khuan thay d6i theo ham luong acid lactic,
vi khuan lactic cang nhiéu phan giai cac chat dinh dudng khi 1én men sinh ra ham luong acid
lactic gia ting. Thoi gian 1én men 10 ngay mat do vi khudn cao c6 khac biét ¥ nghia vé mit
thdng ké so vai thoi gian 16n men 8 ngdy, ching té 1én men lactic c6 xay ra. Trong khoang 2
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ngay dau 1én men, mat do vi khuén lactic khong c6 su thay di ma chi ting nhanh sau 8 ngay
va khong c6 sy khac biét khi thay d6i nong d6 mudi cua dich 1én men, mat do vi khuan LAB
tang nhanh dat gia tri cao nhat 1a 6,08-6,19 log CFU/mL. Mat d6 vi khuan LAB tuong tu da
cong b trude do, khi khao sat thoi gian 1én men trai 6 liu véi ndng dd mudi 9% va 11% sau
thoi gian 1én men 3, 5, 7, 10, 13, 17, 21, 30, 40 va 70 ngay. Sau 10 ngay 1én men mat do vi
khuan LAB tang tir 6-8 log CFU/mL, dén ngay thir 19 thi vi khuan LAB ting trueng cham lai
do ¢6 sy canh tranh chat dinh dudng [15]. Vay két qua thuc nghiém phu hop véi két qua nghién
cliu trude day trén trai oliu [15]. Ngoai ra, cac gia tri vé mau sic khong cé sy thay doi nhiéu
sau qua trinh 1én men.

Bang 3 ciing cho thay pH dich 1én men véi néng do mudi 5%, duong 2% sau 10 ngay 1én
men co gia tri 2,84. Gia tri pH thuan loi cta 1én men lactic tir 3-3,5 gitip e ché vi sinh vat gy
hai, tao diéu kién thuan lgi cho bao quan san pham 1én men [16], pH giam cho thiy qua trinh
1én men c6 xay ra. Vi nong do mubi 5%, mubi 6% va nong do duong & 1%, 2%, 3% sau khi
xu ly thong ké khong co sy khac bict ¢ cac chi tiéu vé pH, acid lactic, mat d¢ vi khuan lactic
va mau sac. Tu do, nhom tac gia chon nong d6 mubi duong thich hop cho 1én men lactic trai
ca na 1a mubi 5%, duong 2%.

4. KET LUAN

Qua trinh tién xir Iy nhiét nguyén lidu c6 anh hudng dén chat lwong san pham ca na lén
men. Khi chan trai ca na & 80 °C trong 60 gidy cho két qua tét hon so véi khi chan trong thoi
gian 30 gidy hodc 90 giay. Nong do muol 5%, nong d6 duong 2% bo sung vao dich 1én men
cho san pham 1én men c6 chét lwong tt vé mau sic, mui vi va c6 gia tri dinh dudng thich hop
(ham Iugng polyphenol 0,19%).

Hudng nghién ctru mé rong tiép theo can xac dinh thai gian, nhiét d6 thich hop bao quan
san pham, thyc hién 1én men bb sung chung khai dong vi khuan LAB nham rat ngan thoi gian
1én men. Ca na chira ham lugng polyphenol, dé thu hoach, nang suét cao, do d6 viéc nghién
ctru chuyén siu vao quy trinh san Xuat véi quy mo 16n 1a diéu can thiét.
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ABSTRACT

FACTORS AFFECTING THE TRADITIONAL LACTIC FERMENTATION
OF Elaeocarpus hygrophilus Kurz

Dam Thi Bich Phuong**, Vu Thi Lam An?

'Ho Chi Minh City University of Food Industry
“Nong Lam University - Ho Chi Minh City
*Email: phuongdtb@hufi.edu.vn

Lactic fermentation plays an important role in the production of many fermented
vegetables. This current study was conducted to investigate the conditions that influence the
lactic acid of Elaeocarpus hygrophilus Kurz, a type of popular traditional fermented
vegetables in Vietnam, especially in Mekong Delta region. The purpose of the study was to
determine the quality of fermented products as well as to analyze factors affecting the
fermentation process: raw material pre-treatment, salt concentration. In addition, this research
also analysed the chemical compositions of Elaeocarpus hygrophilus Kurz fruits and carried
out storage time of the fermented product. The chemical compositions of the fruit are 0.2%
fat, 0.87% polyphenol and 0.72% protein. The change of lactic acid (%) and pH of the
fermented extracts, pH of juice, LAB populations (CFU/mL), color and texture of the
fermented product were observed. The product quality was found to be more acceptable after
ten day fermented at 28 °C (£2), pre-heating process at 80 °C in 60 seconds, salt 5%, sugar
2%. The research gave an extensive application on storage of Elaeocarpus hygrophilus Kurz
fruits after harvesting which can take to process on small and medium scale production.

Keywords: Lactic fermentation, fermentation condition, Elaeocarpus hygrophilus Kurz.
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