Tap chi Khoa hoc - Truong Pai hoc Mo Ha Noi 95 (9/2022) 21-29 21

NGHIEN CUU CAC YEU TO ANH HUONG PEN QUA
TRINH LEN MEN NEM CHUA SU DUNG VI KHUAN
LACTIC LACTOBACILLUS PLANTARUM

RESEARCH ON FACTORS AFFECTING FERMENTATION
FERMENTED PORK ROLL USING LACTIC ACID BACTERIA
LACTOBACILLUS PLANTARUM

Bui Thi Hdi Hoa", Nguyén Phwong Mai’

Ngay toa soan nhan dugc bai bdo: 04/03/2022
Ngay nhan két qua phan bién danh gia: 05/09/2022
Ngay bai bao dugc duyét dang: 30/09/2022

Tém tit: San pham probiotic cé nguon goc tir vi khudn lactic xudt hién nhiéu trong linh
viee cong nghé san xudt cac san phofm thuc ph(fm Ién men. Lactobacillus la nhém vi khudn
lactic dwege sir dung nhiéu nhat trong linh viee probiotic. Trong nghién civu nay, két qua khdo
sdt cdc yéu té anh hwéng dén qud trinh lén men nem chua sir dung ché phdam vi khudn lactic
Lactobacillus plantarum cho thdy véi mdt dj té bao vi khuan L. plantarum trong ché pham
ban dau la 1,5 x 107 vmg véi 0,1g ché pham san phdam nem chua cé ham lwong axit lactic
cao nhat dat 2,592 %, thoi gian thich hop nhat cho qud trinh sinh truong cua vi khuéan L.
plantarum va san pham nem chua c¢é cam quan dat yéu cdu la sau 48h 1én men so véi doi
chitng can 74 — 96h, nhiét @ phit hop cho vi khudn L. plantarum trong ché pham phat trién
la 32°C.

Tir khoa: nem chua, axit lactic, L. plantarum

Abstract: Probiotic products derived from lactic acid bacteria appear a lot in the field of
technology for the production of fermented pork roll products. Lactobacillus is the most commonly
used group of lactic acid bacteria in the probiotic field. In this study, the results of investigating
factors affecting the fermentation of meat rolls using lactic acid bacteria Lactobacillus plantarum
showed that with a cell density of L. plantarum in the initial preparation of 1, 5 x 107 corresponds
to 0.1g of fermented pork product product with the highest lactic acid content of 2,592 %, the most
suitable time for the growth of L. plantarum bacteria and the sensory products of fermented pork roll.
The optimal time is after 48 hours of fermentation, while the control takes 74-96 hours, the optimal
temperature for inoculating L. plantarum bacteria is 32°C.
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I. Diit vin dé

Nem chua 13 san phdm thit 1én
men c6 gia tri dinh dudng cao va thuong
dugc an séng nhung khong giy ngd doc
néu duoc ché bién dang céach. Theo mot
két qua méi cong bd trén tap chi Process
Biochemistry, cac nha nghién cltru cua
Pai hoc RMIT tai Melbourne (Uc) phat
hién ra diéu nay c6 dugc la nho cac vi
khuén c6 loi trong nem chua da tiéu diét
vi khuan c6 hai. Vi phat hién nay, hop
chat diét vi khuan ty nhién trong nem
chua c6 thé tmg dung dé gitr thuc pham
tuoi lau hon, an chta nhiéu tiém ning
trong nganh bao quan thyc pham. Viéc
sit dung chung vi khuin Lactobacillus
trong cac san phdm 1én men hién nay ngay
cang phd bién nham tao ra san pham thuc
pham giau probiotic, dong thoi cé céc
dic tinh quy cua san phiam 1én men va
lam tang hiéu suit ciia qua trinh 1én men
chuyén hoa dudng thanh axit lactic dudi
xuc tac ctia vi khuan Lactobacillus.

IL. Co 6 1y thuyét
2.1. Co ché Ién men lactic [1]

Lén men lactic 1a qua trinh chuyén
héa duong thanh axit lactic nh¢ vi sinh
vat, dién hinh 12 vi khuan lactic. Lén men
lactic 1a mot trong nhitng loai hinh 1én
men phat trién nhat trong tu nhién, c6 hai
kiéu 1én men lactic chinh 1a 1én men dong
hinh va 1én men di hinh.

a. Lén men lactic dong hinh (dién
hinh)

Trong trudong hop nay axit pyruvic
duoc tao thanh theo so dd Embden-
Mayerhorf-Parnas (EMP), hydro duoc
tach ra va chuyén toi pyruvat. Sau d6 axit
pyruvic s€ tao thanh axit lactic dudi tac
dung cua enzyme lactatdehydrogenase.

Luong axit lactic tao thanh chiém
hon 90%. Chi m{t lugng nho pyruvat
bi khtr cacbon dé tao thanh axit axetic,
ethanol, CO, va axeton. Lugng san pham
phu tao thanh phu thudc vao sy c6 mat
ctia oxy. Qua trinh chuyén hoa thanh axit
lactic dugc md ta tom tit nhu sau:

Enzyme
CeH1206 — 3 2CH3;CHOHCOOH + 225Cal

b. Lén men lactic di hinh (khong
dién hinh)

Xay ra trong truong hop vi khuan
lactic khong c6 cac enzyme co ban trong so
d6 Embden — Mayerhorf — Parnas (aldolase
va triozophotphatizomerase). Theo co ché
nay chi cé 50% lugng duong tao thanh axit
lactic, ngoai ra con co cac san phim phu
khac nhu: axic axetic, ruou etylic, CO.,.
Trong co ché 1én men nay cac san pham
phu tuwong tac v6i nhau dé tao thanh ester
¢6 mui thom. Co ché cua qua trinh 1én men
lactic di hinh c6 thé duoc tom tit nhu sau:

C,H,,0,— CH,CHOHCOOH + CH,COOH

1276
+ C,H,OH + COOH(CH,),COOH + CO,

Luong san pham phu duoc tao thanh
phu thudc hoan toan vao ching vi sinh
vat, vao mdi truong dinh dudng va diéu
kién ngoai canh. Thong thuong axit lactic
thuong chiém khoang 40% luong dudng
da duoc phan huy, axit sucxinic 20%, rugu
etylic chiém 10%, axit axetic 10% va cac
loai khi gan 20%.

2.2. Khdi qudt vé vi khudn
Lactobacillus plantarum [2,6]

a. Dic diém hinh thdi

Lactobacillus plantarum 1a tryuc
khuan nho, hinh que, thuong két d6i hoic
chudi, khong di dong. Khuin lac cua
Lactobacillus plantarum cb6 mau tring
stra [1].
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b. Pdc diém sinh ly sinh héa ciia vi
khudn Lactobacillus plantarum

Tuy thudc vao céac loai vi khuén
lactic khac nhau thi c6 nhu cau dinh dudng
khac nhau. Nhu cau vé ngudn dinh dudng
ctia vi khuan lactic khong chi 1a cac ngudn
dinh dudng co ban nhu cacbon, nito,
photphat va Iuu huynh ma con c6 nhu cau
vé mdt s6 chét can thiét khic nhu vitamin,
mudi vo co...

Nhu cdu dinh dwong cacbon:

Vi khuan Lactobacillus plantarum
¢ thé su dung nhiéu loai hydrat cacbon
tor cdc monosaccarit (glucoza, fructoza,
manoza), cac disaccarit (saccaroza,
lactoza, maltoza) cho dén cac polysaccarit
(tinh bot, dextrin ). Chung st dung nguén
cacbon ndy dé cung cdp niang lugng, xay
dung cau trac t& bao va lam co chit cho
qué trinh 1én men tong hop céc axit hitu co.

Nhu cdu dinh duong nito

Cic ngudon nito  vi khuan
Lactobacillus plantarum c6 thé sir dung
nhu: cao thit, cao ndm men, trypton, dich
thiy phan casein tur sita, pepton,...Hién
nay cao nam men la ngudn nito dugc s
dung nhiéu nhét va c6 hiéu qua nhit. Tuy
nhién & quy mo cong nghiép khong thé
sit dung ngudn nito ndy vi rat ton kém,
ngudi ta thay thé né bang dich thuy phéan
ndm men, cao ngo, nudc amoniac va mubi
ammon...

Nhu cdu vé Vitamin:

Vitamin dong vai tro la cac
coenzyme trong qué trinh trao ddi chat
ctia té bao, nén rat can thiét cho hoat dong
séng. Vi vy can bo sung vao moi trudng
nudi Lactobacillus plantarum cac loai
vitamin. Cac chat chtra vitamin thudng sir
dung nhu nude chiét tir khoai tay, ngd, gia
déu, ca rot hay dich tu phan nam men...

Nhu cdu cdc hop chdt hitu co va
mudi vo co khdc

Ngoai cac ngudn dinh dudng co ban
nhu cacbon, nito va vitamin thi vi khuin
lactic con can cac hop chét hitu co khac
cho su phat trién nhu cac bazo nito hay
cac axit hitu co. Mot sb axit hitu co c6 anh
hudng thuan loi dén téc do sinh trudng
cia vi khudn Lactobacillus plantarum
nhu axit xitric, axit oleic.

Pé dam bao cho sinh truéng va
phét trién ddy du, vi khuan Lactobacillus
plantarum rat can cac mudi vo co dé cung
cap cac nguyén t6 khoang nhu dong, sit,
natri, kali, photpho, luu huynh, magie dac biét
la mangan, vi mangan giip ngin ngua qua
trinh ty phan va dn dinh céu trac té bao.

I11. Phwong phap nghién ciru

3.1. Déi twong nghién civu

a. Chiing vi khuin

- Ché pham Lactobacillus plantarum

c6 nguon goc tir Vién cong ngh¢ sinh hoc
- Vién khoa hoc va cong ngh¢ Vi¢t Nam.

b. Nguyén li¢u

- Thit lgn, da lon, duong, mudi an,
bdt ngot, tdi, ti€u, 6t, thinh gao, 14 chudi.

3.2. Phuwong phap nghién ciru

a. Phuong phdp xdc dinh ham
lwong axit lactic trong sin phim nem
chua [3,4]

Can 5g nem chua nghién nho trong
cdi str vo trung, sau d6 chuyén cac mau da
nghién nhé sang binh tam giac 250ml rdi
b6 sung thém 150 ml nuGc cat vo tring.
Dun cach thuy 30 phat ¢ 80 - 90°C (thinh
thoang lac). Sau khi dun xong dé ngudi
dung dich 1oi loc qua giéy loc, xac dinh
ham lugng axit lactic.

* Cdch xdc dinh: Lay 50ml dich
loc cho vao binh tam gidc, bd sung 2 giot
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phenolphtalein rdi chuin do bang NaOH
0.1N cho t&i khi xuat hién mau hong.

* Két qua dwoc tinh theo cong thirc
sau:

Luong axit hitu co hoa tan trong
mau tinh ra %:
a. 0,009. V.T. 100%
X=

V.C
Trong do:
a: S6 ml NaOH 0.1N can dé chuan do

0,009: S g axit trong ng v6i 1ml
NaOH 0,1N

T: hé sd diéu chinh d6i v6i NaOH
0,1N 120,99

V: Téng thé tich dung dich (ml)
v: S6 lit dich mau (ml)
c: Khéi lugng mau (g)

b. Phwong phdp nuéi cdy vi khudn
Lactobacillus plantarum [6]

Can lan lugt 0,01g, 0,1g, 1g, 10g
ché phdm cho vao ong nghiém cé chira
9ml nude mudi sinh 1y 0.9% da vo trung,
dung may lic vortex lac déu 6ng nghiém
lén, ta dugc mau pha lodng 107, tiép tuc
pha lodng & céc nong do tiép theo dén 10
dua vao so dd sau:

Hinh 1. So' do pha lodng ché pham chira
vi khudn Lactobacillus plantarum

Tai cac ndng d6 pha lodng tir 10

4“+107 mdi ndéng d6 pha lodng ldy 0,1ml

dua vao moi truong MT1 (v6i mdi ndng
d6 1ap lai 2 1an). Dung que trang, trang
déu dudi ngon Itra dén con cho dén kho.

Vi khuan L. plantarum dwoc nudi
& 37°C, xac dinh dém khuan lac cua vi
khuén L. plantarum sau 48h.

c. Phwong phdp dém té bao vi
khudn lactic [5]

Pé xac dinh tong sd vi khuin
Lactobacillus plantarum c6 trong ché
pham, chon nhiing dia c6 sd khuan lac
khong qua 250 khuan lac & 2 ndng do pha
loding lién tiép. Téng sb vi khuan co trong
ché pham duoc tinh theo cong thirc sau:

>.C

Vini+ 0,1xn; )d

N:

Trong do:

> C: Tong s6 khuan lac dém duoc
trén tat ca cac dia da chon.

V: Thé tich cdy trén mdi dia tinh
bang ml

n: Sé dia cta dam do pha loang thr
nhét duge gitr lai

n, S6 dia cua dam do pha lodng thu
hai dugc gitr lai

d: Hé s6 pha lodng ctua dam do pha
loang thir nhat

IV. Két qua va thao luin

4.1. Xdc dinh mat dé vi khudn
Lactobacillus plantarum ban ddu trong
ché pham

L. plantarum thudc nhém vi khuan
1én men lactic di hinh phd bién nhat, co
nghia 1a ngoai axit lactic dugc tich iy trong
san pham ra thi n6 con sinh ra mot s cac
san phém di hinh khac nira nhu ruou, axit
hitu co, CO, va H,0. Chinh vi thé ma né
tao nén huong vi dac trung cho san pham
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1én men lactic. Do vay, mat do vi khuan L.
plantarum c6 mat trong san pham 1én men
khéc nhau ciing s€ tao ra sy khac biét cho
viéc tao huwong thom va vi cho san phém lén

men. Ché pham & cac nong do khac nhau tir
0,01g =~ 10g va pha lodng trong nudc cit vo
trung, nudi & 37°C trong thoi gian 48h. Két
qua duogc chi ra trong bang 1 va hinh 3

Bang 1. Mdt @6 vi khudn L. plantarum trong ché pham

Mit d té bao (CFU/g) 2,3x10°

1,5x10’ 0,9x10°

0,36x10°

Ché phim (g) 0.01

0.1 1 10

Hinh 3. 86 lwong khudn lac L. plantarum
& néng do pha loang 107

Két qua thé hién ¢ bang 1 va hinh
3 cho thay, tai cac ndng d6 pha lodng 10
va 107 thu dugc sb luong khuan lac trén
cac dia thach tir 141 dén 239 té bao, tuong
tmg 1g ché pham thi mat do té bao dat
0,9x10°CFU (colony-forming unit). Nhu
vay, voi mat do té bao 1,5x107 CFU tuong
g v6i 0,1g ché pham va véi mat do té bao
0,36x10° CFU twong g v6i 10g ché pham
dugc bd sung vao trong san pham 1én men.
Nhu viy qua khao sat mat do vi khuan L.
plantarum trong ché pham duoc chung toi
Iwra chon trong cac nghién ctru tiép theo 1a
tor 0,01 — 10g dé xac dinh duogc kha nang
sinh axit lactic trong san phim nem chua.

4.2. Anh hwéng ciia mdt dj té bao
vi khudin L. plantarum sinh axit lactic
trong sin phim nem chua

Ddi voi san phém nem chua, mat do
té bao vi khuan L. plantarum c6 anh huong
rat 16n dén kha nang sinh axit lactic, tao
huong va vi cho san pham. Dya vao két
qua bang 1, chung t6i tién hanh bd sung

ché pham & cac mat do tir 106 - 10° vao
san phém nem chua. Mau thi nghiém duoc
tién hanh song song cung mau déi chimg
(MDC) (khong bo sung ché pham). Dinh
ky kiém tra kha nang sinh axit lactic trong
san phdm nem chua sau 24h.

Két qua hinh 4 cho thdy khi bd sung
ché pham c6 chta vi khuan L. plantarum
vao nguyén liéu san xuit nem chua c6 anh
huong manh mé dén kha nang tong hop axit
lactic trong san pham. O mat do té bao tir 108
va 10° CFU/g ndng do axit lactic giam dan
tr 2,43% xudng 2,214%, ham lugng axit
lactic dat thap hon so véi mau ddi chimg. O
nong d6 10° CFU/g ndng do axit lactic dat
2,538%. So voi mau d6i ching nong do 107
CFU/g nong do axit ting khoang 0,162%,
con tai mat do té bao 10° CFU/g nong do
axit lactic giam so voi mau ddi chimg 1a
0,216%. Piéu nay cho thiy tai ndng do 10g
ché pham trén 1kg san pham nem chua do
mat do t& bao qua cao vi khudn s dung
nhanh co chét trong mdi trudng 1én men dé
chuyén hoa nhanh thanh axit lactic va khong
tich liiy dwoc cac san pham phu khac trong
qua trinh Ién men. Axit lactic lai 1a mdt axit
khong bén do d6 rat dé bi cac vi khuan gay
thdi trong thit 14n at, do d6 lam anh hudng
dén kha nang tich lily cua axit lactic trong
san phém 1én men. Tai mat do té bao thép,
toc do phat trién cta vi khuan cham, kha
nang tich Iy axit lactic trong san pham hiéu
qua thp ciing 1a diéu kién thudn loi cho vi
khuan gay th6i hoat dong va lan at. Do d6
ciing 4nh hudng dén kha ning sinh tong hop
axit lactic trong san phdm nem chua. Két
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qua ciing cho thdy viéc bd sung ché pham
trong san pham 1én men 1am tang hiéu qua
tong hop axit lactic so véi mau ddi chimg.
Do vay, chiing t61 str dung mat do té bao vi
khuan L. plantarum 10" CFU/g 1am co s&
cho cac nghién ciru tiép theo.

1.5092

Hiam hromg axit lactic (%)

MBC 1046 1047 1048 1049
Mt di té bio (CFU/g)

Hinh 4. Anh huong cua mat do té bdo
vi khudn L. plantarum dén kha nang
tong hop axit lactic trong san pham

nem chua

Ham luomg axit lactic (%)

Thiri gian (h)

4.3. Anh hwéng ciia thoi gian lén
men nem chua dén khd néng tich liiy axit

lactic ciia vi khudn L. plantarum

D6i véi vi khuan 1én men lactic noi
chung, thoi gian cang dai, s luong vi khuan
lactic ting dén mot giGi han nhét dinh thi s&
bi cac vi khuén gay thdi 1an at. pH trong san
pham ting 1én dan dén axit lactic trong san
pham bi phan huy, tich lily cac san pham
phu cta qua trinh 1én men lactic.

Tién hanh xac dinh thoi gian 1én
men anh hudng ti kha nang sinh tong hop
lactic trong san pham nem chua cta méau
d6i chirg va duéi tac dung ciia 10" CFU/g
vi khuan L. plantarum trong ché pham.
Dinh ky sau 24 gio ldy mau xac dinh ham
luong axit lactic tich lily trong san pham
1én men, pH va xéac dinh chi tiéu cdm quan
(mau sdc, mui vi, cau tric) cua san pham.
Két qua chi ra trong hinh 5, bang 2 va 3.

96 120 144

Hinh 5. Anh huéng ciia thoi gian 1én men dén kha nang tich lity ham leong axit lactic trong

san pham nem chua

Bdng 2. Anh huéng cia thoi gian 1én men
dén chi sé pH trong san pham nem chua
lén men véi vi khuan L. Plantarum mdt
do 10’ CFU/g

ey PH| vizu TN | MEu DC
0 6.4 6.4
24 49 5.9
48 45 5.0
7 4.4 45
96 43 4.4
120 43 4.4

Sy tong hop axit lactic trong san
pham nem chua anh huéng toi kha ning
hinh thanh pH c6 trong san phdm. Sau
24h tién hanh 1én men pH trong san pham
giam manh mé tir 6,4 xubng 4,9. Két qua
nay phu hop voi kha nang hanh thanh axit
lactic trong hinh 5. Sau d6 gia tri pH gitr
6n dinh tai cic ngay 1én men tiép theo.

Song song v&i viée xac dinh mure d§
thay dbi cta gia tri pH va kha nang tich
liy axit lactic trong san pham 1én men
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chung t6i tién hanh danh gia cam quan gia tri cdm quan trong bang 3 cho thay san
thong qua céc chi tiéu (mau sac, mui vi va pham nem chua sau 48h 1én men c6 thé sir
cau trac cia san pham lén men). Két qua dung trong tiéu dung.

Bang 3. Panh gia chi tiéu cam quan cua san pham nem chua lén men voi vi khuan

L. Plantarum mdt dé 107 CFU/g

Théi gian (h) | Chi tiéu Mau thi nghiém MAiu dbi chirng
Mau sic | Nhot, hong tuoi Nhot, hong tuoi
0 Mui Tanh cua thit tuoi Tanh cua thit tuoi

Vi - -
Céu triic | Bét dinh Bét dinh
Mau sic | Hoi hong Hoi hong

24 Mui Chua diu nhe, thom cua thinh va toé1 | Chua diu nhe, thom cua thinh va toi
Vi Chua diu nhe, hoi ngot Chua diu nhe, hoi ngot
Cu tric Cung chic, bé mit 4m, nhin min Cung chic, bé mit 4m, nhin min
Mau sic | Bén trong hong, bén ngodi hong nhat | Bén trong hong, bén ngoai hong nhat

43 Mui Chua, thom cua thinh va toi Chua, thom cua thinh va to1
Vi Chua diu Chua
Cau tric | Clmg chac, bé mit 4m, nhan min Cimg, bé mit am, nhin min
Mau sic | Hong nhat Hong nhat

7 Mui Chua gét Chua git, c6 mui la
Vi Chua gat -
Cu triic | Mém, bé mit hoi w6t Mém, bé mat hoi udt
Mau séc | Hong nhot Gan nhu mat mau hong
Mui Mui hoi Mui hoi thiu

120 .
Vi - -
Céu trac | Mém nhiin Mém nhiin

4.4. Anh huwéng ciia nhiét dp dén
sw sinh t(fng hop axit lactic trong nem
chua ciia vi khuén L. plantarum

Trong cac yéu td anh huong téi qua
trinh sinh trudng va tong hop axit lactic
cta vi khuan L. plantarum thi yéu t6 nhiét
do gilr mot vai tro quan trong. Nhiét do t6i
thich cua vi khuén 1én men lactic di hinh L.
plantarum 1a 32 + 37°C. Tuy nhién, & cac
nhiét d6 khac nhau s& anh huong dén qua
trinh sinh trudng va tong hop axit lactic cua
vikhuan L. plantarum, diéu nay anh huong
16n dén kha ning téng hop axit lactic trong
san phim do d6 anh huong dén chit lugng
ctia san pham. Tién hanh khao sat anh huéng
cua nhiét do dai nhiét do 9°C, 32°C va 45°C
dén kha ning sinh tong hop axit lactic va gia

tri cam quan trong san phim nem chua. Két
qua chi ra trong hinh 6, bang 4.

Két qua trén hinh 6 va bang 4 cho
thay ¢ 9°C téc do 1én men chiam, hau
nhu sau 2 ngay qua trinh 1én men khong
xdy ra. TUr ngay thir 3 cho dén ngay thu
7 thi qua trinh 1én men bat dau xay ra
nhung hét sttc cham chap, axit lactic dat
cao nhat tai ngay tha 713 0,702%. Gia tri
pH do duoc hau nhu khong c6 bién dong
nhiéu. Khi tién hanh 1én men & nhiét do
phong (khoang 32°C) sau 24 gi¢ 1én men
kha nadng tich iy axit lactic trong san
pham dat 1,242%, tang gap 2,6 lan so véi
nhiét d6 1én men & 9°C. Tdc d6 1én men
sinh téng hop axit lactic ting manh &
nhitng ngay 1én men tiép theo va dat cuc
dai sau 6 ngay lén men 1a 2,646%, ting
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3,78 1an so v6i 9°C sau 7 ngay 1én men.
Trong khi d6 & nhiét d6 1én men 45°C tde
do tich liiy axit lactic xdy ra manh hon,
sau 24 h 1én men kha nang tich Iy axit
lactic ting 1,4 1an so v&i san pham 1én
men & nhi¢t d0 phong va dat gia tri cuc
dai sau 6 ngay lén men 1a 4,104%, tang
1,55 1an so v&i nhiét do phong tai cung
mot thoi diém. Ddi voi miu ddi ching,
ham luong axit lactic dat 2,43% sau 5
ngdy 1én men, toc do 1én men nhanh
va ham luong axit lactic c6 xu hudng
giam nhanh. Nhu vdy gid tri nhiét do
phu hop nhét cho vi khuan L.plantarum

Him luomg axit lactic (%)

Thi gian (ngay)

sinh trudng, tong hop axit lactic va hinh
thanh cac san phdm phu trong qua trinh
1én men lactic cho san pham nem chua la
0 nhiét do phong (32 — 37°C).

Song song voéi vige danh gid kha
ning téng hop axit lactic trong san pham
nem chua, ching toi tién hanh danh gia chi
tiéu cam quan dua trén mot s6 cac chi tiéu
co ban c6 trong san phdm nem chua nhur:
mau sdc, mui vi, cAu triic cia san phém.
Két qua duoc chi ra trong bang 4 cho thy
san pham nem chua c6 bd sung ché pham
vi khuan L. plantarum duge 1én men tdt
nhat & nhiét 46 phong.

4.104

Hinh 6. Anh huéng cia nhiét dé dén kha néing tong hop axit lactic trong

san pham nem chua

Bang 4. Anh huong cua nhiét do lén men deén chi tiéu cam quan cua san pham nem chua

1én men véi vi khudn L. plantarum mdt do 10’ CFU/g

Th"(‘hﬁmn Chi tidu 9°C 45'C MDC
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49 |Mul|Tanhcua thit cla t6i va thinh | " cita thinh va toi
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Chu trac | Bét dinh Ra? cl}ac, bé mit Rén chic, bé mat 4m gmg Shac’. b& mit
nhan min am, nhan min
.. |Hong nhat cua thit| ., R Bén trong hong, bé
Miu sic | one fat cta Hong nhat Hong nhat en‘ .roglg ons, ben
Xay ngoai hong nhat
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nem bi chdy nudc
. . |Hongnhatcuathitdd|, . . s Nhat (d3 mat ma Lo 1A
Mau sic | o 11 cud A Mat mau hong PN ( Y| Mét mau hong
¢6 hién tuong Ién men hong)
.. £ e Hoi thi e
120 Mui Chua rat nhe Haéi, thiu 4 Mui hoi thiu
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Cau tric | Hoi chac , 4 i | . .| Mém nhiin
udt udt, nem bi chdy nude

Két qua danh gia cam quan trén
bang 4 Két luan

1. Bi xac dinh dugc mat do té bao vi
khuén L. plantarum trong ché pham ban
dau 1a 1,5 x 107 ang véi 0,1g ché pham

2. b xé4c dinh dugc kha ning tong
hop axit lactic véi méat do té bao vi khuan
L. plantarum trong ché pham tir 106 - 109,
trong d6 mat do vi khuan L. plantarum
107 CFU/g cho kha ning tong hop axit
lactic cao nhat dat 2,592 % trong san
pham nem chua.

3. ba xac dinh duoc nhiét do va thoi
gian phu hop cho qua trinh sinh trudng
ctia vi khuan L. plantarum trong 1én men
nem chua 1a 32°C va 48h 1én men.
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