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Tém tit: Pluriamin la hon hop acid amin ty nhién thu dwoc chiét xudt tir nhong tam
kho. Trong hdn hop dé gom nhiéu acid amin thiét yéu quan trong nhu leucin, isoleucin, lysin,
threonin, cystein, ... Pluriamin cung cdp acid amin can thiét cho co thé, gitip tang cwong thé
trang. Gia tri dinh dudng cua protein dwoc quyét dinh béi moi quan hé vé s6 lwong va chat
lirong ciia c&c acid amin khac nhau trong protein dé cac acid amin c6 ddc tinh thic ddy phét
trién ciia co thé nhuw: arginin, tryptophan, acid glutamic, prolin, cystein, serin, tysosin. Cac
acid amin thiét yéu doi voi co thé la: Methionin, lysin, tryptophan, phenylalanin, leucin,
isoleucin, threonin, valin. Trong nghién ciru nay, cdc acid amin tie nhong tam dwoc chiét
xudt bang phirong phdp sir dung enzyme protease nham thu nhdn hén hop acid amin va céc
peptid sinh hoc ¢é gid tri, ¢é tiém néing vng dung lam nguyén liéu trong san xudt thwc pham
chite ndng. Ham lwong acid amin tong thu dwege khi thity phdn bang protease dwoc xdc dinh
bang phirong phap chuan do formol, két qua dat 22.7 g/l. Phan tich sdn phdam thity phan bang
sdc ky TLC cho thdy trong dich chiét chita cac acid amin c¢é gid tri cao nhu lysine, alanine,

glutamic...
Tir khoa: Pluriamin, acid amin, nhéng tam, peptid sinh hoc, enzyme.

Abstract: Pluriamine is a natural amino acid mixture obtained from dried silkworm
pupae. In that mixture, there are many important essential amino acids such as leucin,
isoleucin, lysine, threonin, cysteine, etc. Pluriamine provides essential amino acids for the
body, helping to strengthen the body. The nutritional value of protein is determined by the
relationship in quantity and quality of different amino acids in the protein, in which amino
acids have growth promoting properties such as: arginine, tryptophan, glutamic acid, proline,
cysteine, serine, tysosin. The essential amino acids for the body are: Methionine, lysine,
tryptophan, phenylalanine, leucin, isoleucin, threonin, valine. In this study, amino acids from
silkworm pupae were extracted using protease enzyme method to obtain a mixture of amino
acids and valuable biological peptides, which have potential applications as raw materials
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in food production. function. The total amino acid content obtained by protease hydrolysis
was determined by formol titration method, the result was 22.7 g/l. Analysis of hydrolysis
products by TLC chromatography showed that the extract contained high-value amino acids

such as lysine, alanine, glutamic...

Keywords: Pluriamin, acid amin, silkworm pupae, black yeast, enzyme.

. Dt vAn dé

Axit amin |4 thanh phan quan trong,
cAu thanh nén cac protein khac nhau, dam
nhiém nhiéu vai trd va chirc ning trong
cac hoat dong séng cua co thé. Ngoai ra,
axit amin con c6 tac dung tong hop nén
nhitng loai ndi tiét t5 va chit dan truyén
than kinh can thiét dé hd tro cho cac qua
trinh sinh hoa trong co thé[11].

Axit amin két hop vé6i nhau theo
nhiing trinh ty nhét dinh trong nhiing lién
két khac nhau s& tao thanh cac phéan tir
khac nhau ca vé thanh phan 1an tinh chat.
Nhu vay, gia tri dinh dudng cta protein
dugc xac dinh dua trén mdi lién quan vé
sd luong va chét luong cua cic axit amin
khac nhau cu thanh nén protein do[6].

Nhong tim 13 dang chuyén tiép cua
4u trang thanh con truéng thanh, chuta
nhiéu chat dinh dudng va hoat chat sinh
hoc. Tir ngan nam nay, nhan dan da su
dung nhong tam (sau khi dugc dung dé
kéo ldy to) nhu mot mén an bo dudng
quen thudc[2]. Gan day, cac nha khoa hoc
da tién hanh nghién ctu vé tac dung dbi
vai stric khoe con nguoi cia cac acid amin
trong nhong tam, cu thé 1a Pluriamin. Ham
lugng protein cta nhong tam twoi sau khi
xtr ly tay ddu m& 1én dén 60%, chira nhidu
axit amin thiét yéu[4,9].

Céc nghién ciru gan day vé nhong
tam chil yéu tap trung vao chiic ning ciia
cac peptit hoat tinh sinh hoc thu dugc
bang cach thiy phan bang enzym. Mot sb
peptit e ché enzym chuyén da duoc tiép

can bang cach thyc hién thay phan protein
ctia nhong tim, va c4c peptit hoat tinh sinh
hoc ctia nhdng tam duge cho 1a co hiéu
qua trong viéc chdng ting huyét ap, tiém
nang dé diéu trj bénh tiéu dudng[7]. Ngoai
ra, cac enzym thiiy phan ciia nhong tam co
thé ngan can sy phan héa tién té bao va tao
md, ¢ thé duoc sir dung dé diéu trj chtng
béo phi trong tuong lai.

Chiét xuat hop chat acid amin bang
phuong phép thity phan bang axit 1a phuong
phép dau tién dé san xuét acid amin, thuong
st dung axit clohydric. Phuong phap nay
¢6 nhidu han ché, quy trinh san xuit nguy
hai, 6 nhiém 16n, dong thoi vi su khac biét
trong qué trinh phan (mg xay ra nhiéu phan
g, kho kiém soat, cam gidc ngon miéng
va an toan kém, san phadm phu nhiéu, do do,
thuong duoc st dung khi san xuét héa chat
cong nghiép hodc san pham co gia tri thap.
Trong nhimg nim gan day, san xuét acid
amin bang con dudng sinh hoc ngiy cang
dugc quan tdm. Cac phuong phap sinh hoc
bao gdm phuong phap enzyme, phuong Ién
men va ban 1én men.

Enzyme sinh hoc thuy phan nhong
tam 13 phuwong 4n kha quan, vi c6 diéu
kién phan tmg nhe nhang, it san pham phuy,
d6ng thoi than thién véi moi truong va cac
dic tinh tot nhu cam giac ngon miéng cua
san pham d3 x4c dinh ring phuong phap
nay dang dugc nghién ctru chuyén sau[1].

I1. Phwong phap nghién ciru

2.1. Nguyén liéu: Nhong tam la
nhong tuoi (thu dugce sau qua trinh wom



Nghién citu trao doi @ Research-Exchange of opinion

to) thu mua tai chg dan sinh khu vuc
Hoang Mai, Ha Noi sau khi lam sach duoc
sdy ¢ nhiét do 50°C trong 6h, sau d6 xay
nhd lam nguyén li€u bot.

Enzym protease
Chemical, P1820).

(Spectrum

2.2. Phwong phap thity phan nhong
tam b&ng enzyme protease

Bot nguyén liéu nhong tim hoa vao
nude theo ty 1€ 1:10 (w/v), bo sung hodc
khong bo sung enzym protease, sau do u
¢ nhiét do 50°C trong 4h, khuéy lién tuc
trong qua trinh gitr nhiét. Sau khi thuy
phan tién hanh ly tam 5000 vong trong 15
phut, loai b6 mo ndi trén bé mat, loc béng
gidy loc, thu dugc dich chira hdn hop acid
amin tir nhong tam. Cac miu thi nghiém
dugce ly tam (10.000 rpm ¢ 10°C trong
10 phat), thu dich va tién hanh phan tich.

2.3. Xdc dinh acid amin téong bang
phwong phap chuin dé formol

Cho vao binh non 20ml dung dich
chta acid amin va 0,5ml dung dich
phenolphtalein 1%. Bé trung hoa dung
dich acid amin, cho ting giot NaOH 0,1N
dén khi xuat hién mau hong nhat. Cho
thém 20ml dung dich fomandehit 30% da
trung hoa va lic déu binh nén. Sau 5 phut
dung dich mat mau. Chuan d6 bang NaOH
0,1N dén khi xuat hién mau hong ¢am (pH
= 9,0). Thi nghiém kiém tra ciing dugc
tién hanh tuong ty véi cac hoa chat trén
nhung thay dung dich chtra acid amin
bang nudc cat cing thé tich.

2.4. Phwong phadp dinh tinh amino
acid bang sic ky 16p méng TLC (THIN
LAYER CHROMATOGRAPHY)

Sic ky 16p moéng 1a qué trinh tach
cac hop chét dua trén & luc khac biét

cua chung, trong d6 pha tinh la 16p
mong cua silica gel trén tim nhém va
pha dong 1a dung moéi. Mau phan tich
dugc pha dong dua qua pha tinh thong
qua cac mao quan.

Say kho ban sic ky & 100°C trong
15 phat. Chdm mAu can phan tich va
dung dich acid amin chuén (hoa tan
4 axit amin Alanine, Arpartic acid,
Glutamic acid, Lysine vao nuéc RO dat
néng do chuan 5mg/ml) 1én ban sic ky
(thé tich 1-2pl). Cac vét chim phai nho,
¢6 duong kinh 2 - 4 mm. Dung may siy
sdy kho vét cham. D6 dung moéi chay sic
ky (Pha 100 ml dung méi chay sic ky
gébm 60ml n-butanol, 15ml acetic acid
glacial, 25ml nu6c RO (ty 1€ 12:3:5)
vao bé chay sic Ky (chiéu cao dung moi
tr 1-1.5cm), dat ban sic ky ding vao
trong bé chay sic ky, sao cho chiéu cao
dung moéi thap hon vi tri chAm mau trén
ban sic ky). Pap nip, chay trong 2-3h,
dén khi vach dung méi chay dén céch
mép trén ban sic ky lcm thi liy ban sic
ky ra, siy khd dung mdi. Phun dung
dich thudc thir ninhydrin (Thudc thi
ninhydrin: 0.2g ninhydrin trong 100ml
ethanol) Ién ban sic ky, sau d6 dé ban
sic ky & 80-100°C trong 5 phut va doc
két qua. Xuat hién vét mau chay trén ban
sic ky, so sanh vét chit cia miu phan
tich v6i 4 axit amin chuan vé mau sic,
hé s6 di chuyén Rf, tir d6 x4c dinh duoc
c4c axit amin cd trong dich chiét.

Gia tri Rf ctia mdi acid amin dugc
tinh theo cong thirc sau:

Rf = (Khoang cach di chuyén cia
mau)/(Khoang céch di chuyén caa dung méi)
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I11. Két qua va thao luin

3.1. Lwa chon phwong phdp xir ly
nguyén ligu bét nhéng tam

Budc dau tién cta qua trinh tach
chiét 1a xr Iy nguyén liéu nhong tam. Pay
12 budc diu quan trong anh huong dén
hiéu qua trich ly. Nhong tim sau khi lam
sach dugc sdy ¢ nhiét do 50°C trong 6h,
sau do xay nhé lam nguyén li¢u bot.

Qua trinh sdy ciing anh hudng mot
phan khong nhoé téi qua trinh thu nhan
acid amin. Qu4 trinh siy khong dam bao
dan t6i viéc bao quan nhong s& bi hong,
am mdc. Tién hanh xir Iy nguyén liéu theo
2 phuong 4n: (1) Sy nhong & 50°C trong
6h, sau d6 dem xay nhuyén thu bot nhong.
(2) Say nhong & 50°C trong 6h, sau dé
dem xay nhuyén, tiép tuc séy o nhiét do
trén trong 2h va thu bot nhong.

Hinh 3.1 Hinh anh nhong tam khi duoc
sdy xay

Két qua khao sat cho thdy, viéc siy
lan 2 bot nhong sau khi sdy lan 1 va xay
1a rat quan trong. Bot nhdng séy 1 1an do
am con cao, do nguyén liéu ban dau kha
16n, nudc con gitr lai trong nguyén li¢u
kha nhiéu. Vi vay, bot nhong sdy 1 1an dé
bi hong méc, trong luong khong on dinh.
V61 phuong an 2, bot nhong sau khi xay
¢6 kich thudc nho, khi say ¢ nhiét do 50°C
trong 2h s& gilip loai bé hoan toan lugng
4m con luu lai trén nguyén li¢u, gitp viéc
bao quan dé dang va thuan loi.

3.2. Lwa chon phwong phdp chiét
xudt acid amin tir nhéng

Trong nhing nghién ctru gan day,
pluriamin tir nhong tdm c6 thé chiét xut
bang mot trong 3 phuong phap gdm chiét
xuat bang axit, chiét xuit bang nudc va
chiét xuat bang enzym. Mdi phuong phap
¢6 vu va nhuoce diém, hiéu suit tach cling
phu thudc vao nhiéu yéu tb.

Trong thi nghiém nay, chiung t6i uu
tién hai phuong phép chiét xuat Pluriamin
bang nudc hodc enzym protease, do tinh
an toan cua hai phuong phap nay. Bot
nguyén liéu nhong tam hoa vao nude theo
ty 1& 1:10 (w/v), bo sung hoic khong bd
sung enzym protease, sau d6 i ¢ nhiét do
50°C trong 4h, khudy lién tuc trong qua
trinh gil nhiét.

Két qua thé hién ¢ bang 3.1:

Bdng 3.1. Ham lwong amin tong thu dwoc

theo 2 phuwong phdp
. Ham lugng acid
Phurong phap amin tong (g/l)
Chiét xuét bang nudc 3.25
Chiét xuét bang enzym 143

Trong thi nghiém khao sat trén, ham
lwong amino acid téng thu duge khi chiét
xuat trong nude dat 3.25¢/1 (twong duong
hiéu sudt 6.5% trong luong kho). Nghién
ctu cua Niphattha Chatsuwan va cong
su cho két qua ham luong protein hoa
tan trong nudc chiét xuat tir nhong tam,
Bombyx mori Linn 1a 3,96% theo trong
lugng udt. Céc axit amin chinh dugc tim
thdy trong dich chiét nhong tim 13 axit
glutamic, phong phl nhat, tiép theo la
histidine, phenylalanine va glycine [7].

D@ dang nhan thiy, enzym protease
c6 hiéu qua cao khi chiét xuat acid amin
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tir nguyén liéu bot nhong. Ham luong acid
amin tong thu dugc cao gip 5 1an so voi
khi khong bd sung enzym. Két qua nay
kha dé hiéu, boi protein chiém t6i 60%
thanh phén cua nhdng, vdi vige bo sung
protease hoat do cao sé thic déy hiéu suit
tach chiét pluriamin tir nhong.

3.3. CAC yéu té anh hwéng dén qua
trinh thiiy phan nhéng tam bang enzyme

Anh hieong ciia thoi gian dén qué
trinh chiét xudt acid amin bang enzym
protease

Thoi gian 1a ¢6 anh hudng 16n dén
hiéu qua chiét tach acid amin bang eznym,
do enzym c6 ban chét 1a protein do vy
ching c6 kha ning chiu dung hay do bén
cua phan tu protein phu thudc vao dac
tinh va céu tric cua enzym d6. Khi kéo
dai thoi gian ¢ nhiét do va diéu kién thich
hop, sau thoi gian nhét dinh thi hoat tinh
s& giam xudng boi phén tir protein bi thay
d6i cau trac phan tir. Dong thoi san pham
sau qué trinh chuyén hoa tao ra ciing co
thé e ché qua trinh chuyén hoa do vay
viéc chon dang thoi diém ngimg sau qua
trinh chuyén hoa s& dem lai nhiéu loi ich
kinh té ciing nhu lugng san pham thu hoi.

Tién hanh cac budc chiét xuit thu
nhéan acid amin theo cac budc sau:

(1) Xt Iy nguyén liéu: nguyén liéu
nhong tam dugc 1am sach, loai bo tap chat,
sau d6 dem di siy kho ¢ nhiét d6 50°C trong
4 - 6h thu dugc bot nhong nguyén liéu.

(2) Thay phan: liy 10g nhong
tam say kho bd sung nudc cat va enzym
protease, gia nhiét 60°C vai thoi gian chiét
xuét lan lugt 13 Oh, 2h, 4h, 6h, 8h, 10h.

(3) Sau khi thily phén tién hanh ly
tam 5000 vong trong 15 phat, loai bo m&

ndi bén trén va dem di loc bang gidy loc,
thu duoc dich chtra hdn hop acid amin tur
nhong tim (Pluriamin).

(4) Pinh tinh acid amin trong dich
chiét bang phuong phap TLC va xé4c dinh
ham lugng acid amin tong.

Két qué thé hién & hinh 3.3.
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Hinh 3.2. Anh hwéng ciia thoi gian dén
qud trinh thity phdn nhéng tam bang
enzyme

Két qua d6 thi cho thay ham luong
axit amin ting dan theo thoi gian, ting
manh trong 6h ddu va cao nhat & mirc 8h
(dat 22.54 g/1). Tai thoi diém 10h, ham
luong acid amin tong thu dugc chi dat
23.02 g/l, gan nhu ting rat it so vdi moc
thoi gian trude. Trong khi d6, dé tach chiét
amin, ching ta phai duy tri nhiét do va
khudy trong subt qué trinh. Do dé, ching
t6i lya chon thoi gian thich hop dé chiét
xuat la 8h.

Anh huong cua nhiét d¢ dén qua
trinh chiét xudt acid amin bang enzym
protease

Pé x4c dinh khoang nhiét do thich
hop cho qué trinh chiét xuét axit amin,
tién hanh nhu sau: can 10g bot nhong tam,
bd sung 100ml nudce va 100ul enzym. Céc
mau thi nghiém 1 nhiét & cac muc nhiét
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do 30°C, 40°C, 50°C, 60°C, 70°C trong
6h, duy tri khudy nhe trong qua trinh gia
nhiét. Phan tich dinh tinh cac thanh phan
trong dich chiét bang phuong phap sic
ky ban mong TLC. Ham lugng acid amin
tong ctia C4&C mau chiét xuét x4c dinh bang
phuong phap Anson cai tién.

Két qua trén hinh 3.3 cho théy, dich
chiét acid amin c6 chtra hdn hop nhiéu
acid amin khac nhau, d& dang nhan thiy
su c6 mit cua lysine va alanine cung rat
nhiéu c4c acid amin khac.

E | B
aL Atknld:sd:sd;‘

Hinh 3.3. Phan tich acid amin bang TLC

G —glutamic L - Lysine

Al — Alanin Ar — Arginin

30°C, 40°C, 50°C, 60°C: mau dich
thity phan nhong tam bang enzyme & cic
nhiét do khac nhau.

Khi dinh lugng ham lugng acid
amin tong trong dich chiét & cac mébc nhiét
d6 khac nhau, két qua khao sat cho thiy,
nhiét do c6 anh hudng 16n dén hiéu suat
tach chiét acid amin tir nguyén liéu.

Tur bang 3.2, khi nhiét do tang luong
acid amin thu duoc ting dan. O 30°C,

ham lugng acid amin thu duoc la 16.34

g/l. Ham luong acid amin ting dan va dat

19.85 khi nhiét d¢ 1a 60°C (tang hon 20%

SO v&i ¢ nhiét 36 30°C).

Bdng 3.2. Ham lwong acid amin tong thu
duwoc o cac nhiét do khac nhau

Mau thi | et ag | Ham luong
nghiém * % |acid amin (g/l)
1 30 16.34
2 40 17.45
3 50 18.92
4 60 19.85
5 70 19.92
21
= 19,85 19.92
£ 20
9_{)
= 18.92
o 19
E 18 17.4%
25
2 16.34
"‘:‘fJ
Z 16
= 20 10 60 80
Nhiét do (°C)

Hinh 3.4. Anh huéng ciia nhiét dg dén qua
trinh thity phan nhéng tam bang enzyme

Tiép tuc tang nhiét do, & muc nhiét
do 70°C thu dugc ham lugng axit amin
nhiéu hon luong thu duoc ¢ 60°C, tuy
nhién ham luong tang thém khong dang
ké. Ngoai ra, & nhiét d6 70°C, mot sb
enzym bi dnh huong dén do bén va khong
con dam bao dugc hoat tinh cia enzym
trong thoi gian dai.

Anh huong cia ty 16 nguyén liéu
nhong dén qud trinh chiét xudt acid amin
bdng enzym protease
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Tién hanh khao sat anh huéng cta
ty 16 nguyén liu nhong dén kha ning
chiét xuat ham luong axit amin cua nhong
tam voi cac ty 1€ nhu sau: luong bot tam
lan luot 1a 5g, 10g, 15g, 20g trong 100ml
nude, bd sung enzym va gia nhiét & 50°C.
Sau 6h t nhiét, tién hanh ly tdm thu dich.

Két qua x&c dinh dwa trén ham
luong axit amin cua dich sau ly tdm duoc

biéu thi trong hinh 3.5.
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Hinh 3.5. Anh hwéng ciia ty 1é nguyén
liéu nhéng dén qud trinh thiiy phdn
nhéng tam bang enzyme

Két qua dd thi cho ta thay khi tang
ham Iugng nguyén liéu nhong, ham luong
axit amin thu dugc ting dan. Ham luong
nguyén liéu tang 1én 15g va 20g ham
lwong axit amin tang khong dang ké. Diéu
nay dé dang giai thich dbi voi cac phan
g thity phan, khi protein ctia nhong tim
la co chét tao thanh cac acid amin dudi tac
dung cua enzym xuc tac. Véi khao sat nay,
nhom nghién ctru lya chon ty 1€ nguyén
liéu/nudc 1a 15/100 (w/v).

Anh huong ciia ty 1é protease dén
qué trinh chiét xudt acid amin bang enzym
Ty 1€ enzym 1a mot trong nhiing chi
tiéu quan trong dé chiét xuat axit amin.

Trong phan ung thiy phan, protein nhong
tam dong vai trd co chat, phan giai boi
enzym protease XUc tac thuy phan cac thanh
phan c6 trong nhdng tam, gitip qua trinh
trich ly acid amin dat hiéu qua cao hon.

Thi nghi€ém khdo sat anh hudng ctia
ty 16 enzym bd sung dén kha ning chiét
xuat ham luong axit amin ctia nhong tam
v6i cac ty 18 duoc bd tri voi luong enzym
tang dan 100pl, 150pl, 200ul, 250 pl. Tién
hanh thi nghiém véi ty 1€ 10g nhong, sau
6h 1 nhiét, nhiét do 50°C, va ly tam thu
dich. Két qua x4c dinh dya trén ham luong
axit amin cta dich sau ly tdm dugc biéu
thi trong do thi sau.
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Hinh 3.6. Anh huéng ciia ty Ié protease
b6 sung dén qua trinh thiyy phin nhong
tam bang enzyme

Biéu d6 trén da thé hién mot cach
rd nét vé anh hudng ciia enzyme dén higu
quéa tach chiét acid amin tir nhong. Thé
tich enzym ting tir Opl enzyme dén 250,
luong acid amin ting 1én rd rét. Khi thé
tich enzym vira du dé phan ung thiy phan
dién ra triét dé, toc do tadng cua san phém
c6 xu hudng cham lai, so sanh méc thi
nghiém 200 va 250ul dé thay ro diéu do.

Duya trén d6 thi khao sat hinh 3.6,
lwa chon thé tich enzym thich hop cho

qua trinh tach acid amin la 250 pl enzym
protease/10g nguyén liéu bot nhong tam.
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3.4. Quy trinh thu nhdn dich chiét
giau acid amin tir nhéng tam bang enzyme

Nhong tdm

Say 50°C/6h

Xay nho

Sy 50°C/2h

Thuy phén bing enzym

Ly tdm 5000rpm/15 phut

Loai dau

Loc (giay loc)

Thu dich chiét acid amin

Thuyét minh qui trinh cong nghé:

Xt ly nguyén liéu: nguyén liéu
nhong tam dwoc 1am sach, loai bo tap
chat, sau d6 dem di sdy kho & nhiét do
50°C trong 6h. Sau khi sdy, dung may xay
dé xay nhuy@n, tiép tuc cho vao siy 50°C
trong 2h thu dugc bot nhdng nguyén liu.

Thity phan: 1dy 10g nhong tim say
kho bd sung 100ml nude cat va 100ul
enzym protease, gia nhi¢t 60°C trong 8h.

Sau khi thiy phan tién hanh ly tim
5000 vong trong 15 phut, loai bé md nodi
bén trén va dem di loc bang gidy loc, thu
duoc dich chtra hon hop acid amin tir
nhong tam (Pluriamin).

Tir cac két qua khao sat trén, c6 thé
thdy rang cac diéu kién dé chiét xuat acid
amin rat 1a quan trong, hon thé nita con

dong vai tro 16n vé viéc dam bao ciing nhur
bao quan dugc san pham sau hay mot cach
hi¢u qua.

Hinh 3.7. Phan tich sdn phdm thiyy phan
nhong tam bang phwong phap sdc ky
ban mong

Sau khi céc thi nghiém 1ap di lap lai
nhiéu 1an, nhom da théng nhét dua ra quy
trinh chiét xuat acid amin tir nhong tim
bang enzym.

Mot s6 luu y cho quy trinh tach chiét
nhom nghién ctru da tong két sau khi hoan
thanh céc thi nghiém trén:

Thir nhit, tAm quan trong ciia cong
doan xtr Iy nguyén liéu ban dau. Viéc sdy 2
lan giup bao quan nguyén liéu nhong tam
duoc tot nhat. Khi siy mét 1an, nhong tam
chua kho do trong co thé nhong tam co
lwong m& kha 16n nhong tam chua kho dé
mot thoi gian ngan s& bi am mdc va hong.

Tht hai, dich chiét acid amin thu
dugc sau khi thuy phan cé chira mot luong
16n m&/dau (thanh phan c6 mat trong
nhong tam). Pé chiét duoc dich dé dang
can tach md, c6 thé dung gidy loc. M& s&
duogc tach dugc khdi dich nhong nhanh
gon, khong ton thoi gian.

Cudbi cling, san pham dich chira acid
amin sau ly tdm can duoc bao quan can
than trong ta lanh, phén tich ngay sau khi
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thu nhan dé dam bao két qua chinh xAc.
Cac thi nghiém can tién hanh can than va
ti mi, dam bao cac budc thuc hanh chinh
Xac, nguyén liéu va dung cu v¢é sinh.

IV.Két luin

Qua trinh chiét xuét acid amin tur
nhong tim bang phuong phép enzyme chiu
anh hudng ciia mot sb yéu té bao gdm nhiét
dd chiét, thoi gian chiét, ty 1€ nguyén liéu
va enzyme bo sung. Trén co sé cac két qua
khao sat, d& xudt quy trinh thu nhan véi
mot sd thong s6 cu thé nhu sau: Nhiét do
thich hop cho phan ing thuy phan 60°C; ty
1¢ enzym thich hop 250 pl/10g nguyén liéu
(xtt ly theo quy trinh da dé xuét); thoi gian
thuy phén acid amin la 8h;

Ty 1€ nguyén li¢u/nude: 1/10.
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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 Hai Hoa", Nguyén Phwong Mai’

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

TOm tdt: San pham probiotic co nguéon goc tir Vi khudn lactic xudt hién nhiéu trong linh
viee cong nghé san xudt cdc san pham thwc pham lén men. Lactobacillus la nhém vi khudn
lactic diroc sir dung nhiéu nhat trong Ilinh viee probiotic. Trong nghién cizu ndy, két qua khdo
sdt cdc yéu t6 anh hwong dén qud trinh 1én men nem chua sir dung ché pham vi khudn lactic
Lactobacillus plantarum cho thdy véi mdt dé té bao vi khudn L. plantarum trong ché pham
ban dau la 1,5 x 107 iing véi 0,1g ché pham san pham nem chua c6 ham lwong axit lactic
cao nhat dat 2,592 %, thoi gian thich hop nhat cho qud trinh sinh truong cua vi khuan L.
plantarum va sdan pham nem chua c¢é cam quan dat yéu cau la sau 48h lén men so véi doi
chitng can 74 — 96h, nhiét dé phi hop cho vi khudn L. plantarum trong ché pham phdt trién
la 32°C.

Twr 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 10" 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.

Keywords: Fermented pork roll, acit lactic, L. plantarum

* Vién Cong nghé sinh hoc va Cong nghé thue phim — Trudong Pai hoc M Ha Noi
T Truong Dai hoc Tai nguyén Mai truong
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. Dit vAn dé

Nem chua la san pham thit én
men c0 Qi tri dinh dudng cao va thuong
duoc 3n séng nhung khong giy ngd doc
néu duogc ché bién ding cach. Theo mot
két qua méi cong bd trén tap chi Process
Biochemistry, cdc nha nghién ctru cua
Pai hoc RMIT tai Melbourne (Uc) phat
hién ra diéu nay c6 duoc la nho cac vi
khudn c6 loi trong nem chua da tiéu diét
vi khuan c6 hai. Véi phat hién nay, hop
chat diét vi khudn ty nhién trong nem
chua c6 thé Gmg dung dé gitr thuc pham
tuoi 1au hon, 4n chira nhiéu tiém ning
trong nganh bao quan thuc phdm. Viéc
sit dung ching vi khuin Lactobacillus
trong cac san pham Ién men hién nay ngay
cang phd bién nham tao ra san pham thyc
pham giau probiotic, dong thoi c6 cac
dic tinh quy cua san pham lén men va
lam tang hiéu suit ctia qua trinh 1én men
chuyén héa duong thanh axit lactic dudi
xUc tac ctia vi khuan Lactobacillus.

I1. Co sé 1y thuyét
2.1. Co ché Ién men lactic [1]

Lén men lactic 14 qua trinh chuyén
hoéa duong thanh axit lactic nho vi sinh
vat, dién hinh 12 vi khuén lactic. Lén men
lactic 12 mot trong nhiing loai hinh 1én
men phat trién nhat trong ty nhién, c6 hai
kiéu 1én men lactic chinh 13 1én men dong
hinh va 1én men di hinh.

a. Lén men lactic dong hinh (dién
hinh)

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

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

Enzyme
Celln0s ____—§ 2CH;CHOHCOOH = 225Cal

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

Xay ra trong truong hop vi khuan
lactic khdng co cac enzyme co ban trong so
d6 Embden — Mayerhorf — Parnas (aldolase
va triozophotphatizomerase). Theo co ché
nay chi c6 50% luong duong tao thanh axit
lactic, ngoai ra con c6 cac san pham phu
khac nhu: axic axetic, rugu etylic, COx.
Trong co ché 1én men niy cic san pham
phu tuong tac v6i nhau dé tao thanh ester
¢6 mai thom. Co ché cua qué trinh 18n men
lactic di hinh c6 thé duoc tom tit nhu sau:
CHO — CHCHOHCOOH + CH COCOH

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

Luong san pham phu duoc tao thanh
phu thudc hoan toan vao chung vi sinh
vét, vao moi truong dinh dudng va diéu
kién ngoai canh. Thong thuong axit lactic
thuong chiém khoang 40% lugng dudng
da dugc phan huy, axit sucxinic 20%, rugu
etylic chiém 10%, axit axetic 10% va céac
loai khi gan 20%.

2.2. Khai quat vé vi khuin
Lactobacillus plantarum [2,6]

a. Pdc diém hinh thai

Lactobacillus plantarum la truc
khuén nho, hinh que, thuong két d6i hodc
chudi, khéng di dong. Khuan lac cua
Lactobacillus plantarum ¢ mau tring
stra [1].


http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=1590&lvl=3&keep=1&srchmode=1&unlock
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b. Pdc diém sinh ly sinh héa ciia vi
khudn Lactobacillus plantarum

Tay thudc vao cac loai vi khuan
lactic khac nhau thi ¢ nhu cau dinh dudng
khac nhau. Nhu cau vé nguén dinh dudng
ctia vi khuan lactic khong chi 1a cac ngudn
dinh dudéng co ban nhu cacbon, nito,
photphat va luu huynh ma con c6 nhu cau
vé& mot sd chat can thiét khac nhu vitamin,
mudi vo co...

Nhu cdu dinh dwéng cacbon:

Vi khuan Lactobacillus plantarum
c6 thé sir dung nhiéu loai hydrat cacbon
tr cac monosaccarit (glucoza, fructoza,
manoza), Ccac disaccarit (saccaroza,
lactoza, maltoza) cho dén céc polysaccarit
(tinh bot, dextrin ). Ching sir dung ngudn
cacbon ndy dé cung cip ning luong, xiy
dung ciu tric té bao va 1am co chit cho
qua trinh I8n men tong hop céc axit hiru co.

Nhu cau dinh dwéng nito

Cac ngudon nito  vi  khudn
Lactobacillus plantarum co thé st dung
nhu: cao thit, cao nAm men, trypton, dich
thuy phan casein tur sita, pepton,...Hién
nay cao nim men la ngudn nito duoc sir
dung nhiéu nhét va c6 hiéu qua nhat. Tuy
nhién & quy md céng nghiép khong thé
stt dung ngudn nito nay vi rat tén kém,
nguoi ta thay thé né bang dich thily phan
nam men, cao ngd, nudc amoniac va mudi
ammon...

Nhu cau vé Vitamin:

Vitamin doéng vai tro la cac
coenzyme trong quéd trinh trao doi chét
ctia té bao, nén rat can thiét cho hoat dong
song. Vi vay can bd sung vao méi truong
nubi Lactobacillus plantarum cac loai
vitamin. C4c chét chtra vitamin thuong sir
dung nhu nuée chiét tir khoai tay, ngd, gia
dau, ca rot hay dich tu phan nim men. ..

Nhu cau cdc hop chdt hitu co va
mudi vé co khdc

Ngoai cac ngudn dinh dudng co ban
nhu cacbon, nito va vitamin thi vi khuin
lactic con can cac hop chat hitu co khac
cho su phat trién nhu cac bazo nito hay
cac axit hitu co. Mot s6 axit hiru co c6 anh
huong thuan loi dén tdc do sinh truong
ciia vi khuin Lactobacillus plantarum
nhu axit xitric, axit oleic.

Pé dam bao cho sinh truong va
phat trién day du, vi khuan Lactobacillus
plantarum rat can cac mubi vd co dé cung
cap cac nguyén t6 khoang nhu dong, sat,
natri, kali, photpho, luu huynh, magie dac biét
Ia mangan, vi mangan gilp ngan ngtra qua
trinh tur phan va 6n dinh c4u tric té bao.

I11. Phwong phap nghién ciru

3.1. Déi twong nghién civu

a. Chiing vi khuin

- Ché pham Lactobacillus plantarum
6 ngudn gde tir Vién cong nghé sinh hoc
- Vién khoa hoc va cong nghé Viét Nam.

b. Nguyén li¢u

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

3.2. Phuwong phép nghién ciru

a. Phuwong phédp xac dinh ham
Iwong axit lactic trong sin phim nem
chua[3,4]

Céan 5g nem chua nghién nhé trong
cdi st vO tring, sau d6 chuyén cac mau da
nghién nho sang binh tam giac 250ml roi
bd sung thém 150 ml nudc cat vo tring.
Pun cach thity 30 phut & 80 - 90°C (thinh
thoang lac). Sau khi dun xong dé nguoi
dung dich roi loc qua giéy loc, xac dinh
ham lugng axit lactic.

* Céch xac dinh: Lay 50ml dich
loc cho vao binh tam giac, bb sung 2 giot
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phenolphtalein réi chuan d6 biang NaOH
0.1N cho t6i khi xut hién mau hong.

* Két qud duwoc tinh theo cdng thire
sau:

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

X:
V.C

Trong do:

a: S6 ml NaOH 0.1N cén dé chuén d6

0,009: S6 g axit tvong tmg véi 1ml
NaOH 0,1IN

T: h¢ s6 diéu chinh déi véi NaOH
0,1N 120,99

V: Tong thé tich dung dich (ml)

v: S lit dich mau (ml)

¢: Khéi lugng mau (g)

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

Can lan lugt 0,01g, 0,1g, 1g, 10g
ché pham cho vao 6ng nghiém c6 chira
9ml nude mudi sinh Iy 0.9% da vé tring,

14
A

fRING MRY lac Mortex. 1isadct gre fghigm

pha lodng & cAc ndng do tiép theo dén 10°°
dua vao so do sau:

migest

9ml nude mudi 0

y.- X
A

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

Tai cac nong do pha lodng tir 10°

4+107 mdi nong d6 pha lodng 1dy 0,1ml

dua vao méi trudong MT1 (véi mbi ndng
do lap lai 2 lan). Dung que trang, trang
déu duéi ngon lira dén con cho dén kh.

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

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

DPé xé4c dinh tong sb vi khuan
Lactobacillus plantarum c6 trong ché
phém, chon nhiing dia co s6 khuén lac
khong qua 250 khuan lac & 2 ndng d6 pha
lodng lién tiép. Tong so vi khuan co trong
ché pham duoc tinh theo cong thic sau:

> C

Vin+ 0 1xn: )d

Trong do:

Y C: Téng sd khuan lac dém duoc
trén tt ca cac dia da chon.

V: Thé tich ciy trén mdi dia tinh
bang ml

ni: Sb dia cua ddm d6 pha lodng thir
nhét dugc giir lai

N, S dia cua dam do pha loang th
hai dugc gitr lai

d: Hé sb pha lodng ctia ddm do pha
lodng thtr nhat

IV.Két qua va thao luin

4.1. Xé&c dinh mdt dj Vi khudn
Lactobacillus plantarum ban diu trong
ché phim

L. plantarum thudc nhom vi khudn
1én men lactic di hinh phd bién nhat, co
nghia la ngoai axit lactic dugc tich Ity trong
san pham ra thi nd con sinh ra mot sb cac
san pham di hinh khéc nita nhu ruou, axit
hitu co, CO, V& Hz0. Chinh vi thé ma nd
tao nén huong vi dac trung cho san pham
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lén men lactic. Do vy, mét d6 vi khuan L.
plantarum c6 mat trong san pham lén men
khac nhau cling s€ tao ra sy khac bi¢t cho
viéc tao huong thom va vi cho san pham Ién

men. Ché pham & c4c ndng d6 khéac nhau tir
0,01g + 10g va pha lodng trong nuéc cat vo
tring, nudi & 37°C trong thoi gian 48h. Két
qua dugc chi ratrong bang 1 va hinh 3

Bdng 1. Mt d@é vi khuan L. plantarum trong ché pham

Mait dd té bao (CFU/qg) 2,3x10°

1,5x10°

0,9x108 0,36x10°

Ché pham () 0.01

0.1 1 10

Hinh 3. 86 lwong khudn lac L. plantarum
¢ nong dé pha loang 107

Két qua thé hién ¢ bang 1 va hinh
3 cho théy, tai cac ndng do pha loang 10™
va 10 thu duoc sé lugng khuan lac trén
c4c dia thach tir 141 dén 239 té bao, tuong
ung lg ché phém thi mat do té bao dat
0,9x108CFU (colony-forming unit). Nhu
vay, véi mat do té bao 1,5x10” CFU tuwong
g vé6i 0,1g ché pham va véi mat do té bao
0,36x10° CFU tuong ting voi 10g ché phim
duge bo sung vao trong san pham I&n men.
Nhu vdy qua khao sat mat do vi khuan L.
plantarum trong ché pham dugc ching toi
Iira chon trong céc nghién ctru tiép theo 1a
tir 0,01 — 10g dé xac dinh dugc kha ning
sinh axit lactic trong san pham nem chua.

4.2. Anh hwéng ciia mdt dé té bao
vi khudn L. plantarum sinh axit lactic
trong sdn phdm nem chua

Dbi véi san pham nem chua, mat do
té bao vi khuan L. plantarum c6 anh huéng
rat 16n dén kha nang sinh axit lactic, tao
huong va vi cho san pham. Dua vao két
qua bang 1, ching tdi tién hanh bd sung

ché phdm ¢ cac mat do tir 10° - 10° vao
san phim nem chua. Mau thi nghiém duoc
tién hanh song song cung mau ddi ching
(MDC) (khéng bd sung ché pham). Pinh
ky kiém tra kha nang sinh axit lactic trong
san phadm nem chua sau 24h.

Két qua hinh 4 cho thay khi bé sung
ché phim c6 chta vi khuan L. plantarum
vao nguyén liéu san xuat nem chua c6 anh
huong manh mé dén kha ning tong hop axit
lactic trong san pham. O mat do té bao tir 10°
va 10° CFU/g ndng d6 axit lactic giam dan
tir 2,43% xudng 2,214%, ham luong axit
lactic dat thap hon so véi mau ddi ching. O
ndéng do 108 CFU/g ndng d6 axit lactic dat
2,538%. S0 v6i mau ddi chimg nong d6 107
CFU/g ndng db axit tang khoang 0,162%,
con tai mat do té bao 10° CFU/g nong do
axit lactic giam so v6i mau dbi ching 1a
0,216%. Diéu nay cho thiy tai nong do 10g
ché pham trén 1kg san pham nem chua do
mat do té bao qué cao vi khuén sir dung
nhanh co chat trong méi truong 1én men dé
chuyén hoa nhanh thanh axit lactic va khong
tich lity duoc cac san pham phy khéc trong
qua trinh 1én men. Axit lactic lai 1a mot axit
khong bén do d6 rat dé bi cac vi khuan gay
thdi trong thit 14n at, do d6 1am anh huong
dén kha nang tich lily ctia axit lactic trong
san pham 1&n men. Tai mat d6 té bao thap,
tbc do phat trién cta vi khuan cham, kha
nang tich lity axit lactic trong san pham hiéu
qua thap ciing 1a diéu kién thuan loi cho vi
khuédn gy thdi hoat dong va lan 4t. Do d6
ciing anh huong dén kha nang sinh tong hop
axit lactic trong san pham nem chua. Két
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qua ciing cho thay viéc bd sung ché pham
trong san pham l1&n men 1am ting hiéu qua
téng hop axit lactic so vi mau ddi chimg.
Do vay, chiing t6i sir dung mat d6 té bao vi
khuan L. plantarum 10”7 CFU/g lam co s&
cho céc nghién ctru tiép theo.

257
2592

2.6

25

24

23

2.2

Ham lrong axit lactic (%)

21

]
MDC 1046 1047 108 109
Mt dd té bao (CFU/g)

Hinh 4. Anh huéng ciia mdt dé té bao
Vi khuan L. plantarum dén kha nang
tong hop axit lactic trong sdan pham

nem chua

4.3. Anh hwong ciia thoi gian lén
men nem chua dén khd ning tich liy axit

lactic ciia vi khudn L. plantarum

Déi véi vi khuan 18n men lactic noi
chung, thoi gian cang dai, s6 luong vi khuan
lactic ting dén mot giéi han nhét dinh thi s&
bi cac vi khuén gay théi 14n 4t. pH trong san
pham ting 1&n dan dén axit lactic trong san
pham bi phan huy, tich liiy cac san phdm
phu cua qua trinh 1én men lactic.

Tién hanh xac dinh thoi gian 1én
men anh huéng t6i kha ning sinh tong hop
lactic trong san pham nem chua ctia mau
ddi chimg va dudi tac dung ciia 107 CFU/g
vi khuan L. plantarum trong ché pham.
Dinh ky sau 24 gio ldy mau xac dinh ham
luong axit lactic tich lity trong san pham
I&n men, pH va x&c dinh chi tiéu cam quan
(mau sdc, mui vi, cau truc) cua san phém.
Két qua chi ra trong hinh 5, bang 2 va 3.

Ham luong axit lactic (%)

0 24 48

2.646

72 9 120 144

Thei gian (h)

Hinh 5. Anh hwéng cia thoi gian 1én men dén kha nang tich lily ham heong axit lactic trong

san pham nem chua

Badng 2. Anh huéng ciia thoi gian 1én men
dén chi s6 pH trong san phdm nem chua
|&n men véi Vi khudn L. Plantarum mdt

i 107 CFU/g
Thot gini PH| Mau TN | M3ubC

0 6.4 64
24 49 59
48 45 50
72 44 15
9 43 44
120 43 44

Sy tong hop axit lactic trong san
pham nem chua anh hudng t6i kha ning
hinh thanh pH c6 trong san phiam. Sau
24h tién hanh 1én men pH trong san pham
giam manh mé tir 6,4 xudng 4,9. Két qua
nay phu hop vai kha nang hanh thanh axit
lactic trong hinh 5. Sau d6 gia tri pH gitr
6n dinh tai cac ngay 1én men tiép theo.

Song song vai viéc Xac dinh mire do
thay d6i cuia gia tri pH va kha nang tich
liily axit lactic trong san pham Ién men
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chdng toi tién hanh danh gia cam quan
thong qua cac chi tiéu (mau sic, mui vi va
chu tric cua san pham 1&én men). Két qua

gia tri cam quan trong bang 3 cho thiy san
pham nem chua sau 48h 1én men c6 thé sir
dung trong tiéu dung.

Bdng 3. Pdnh Qia chi tiéu cam quan cia san phdm nem chua |én men véi vi khudn
L. Plantarum mdt do 10” CFU/g

Thoi gian (h) | Chi tiéu Mau thi nghi¢m Mau doi chirng
Mau sac | Nhot, hong tuoi Nhot, hong tuoi
0 Mui Tanh cua thit tuoi Tanh cua thit tuoi

Vi - -
Cau tric | Bet dinh Bétdinh
Mau sac | Hoi hong Hoi hong

24 Mui Chua diu nhe, thom cua thinh va t6i | Chua diju nhe, thom cua thinh va toi
Vi Chua diu nhe, hoi ngot Chua diu nhe, hoi ngot
Cau trdc| Cung chac, bé mat am, nhan min Cung chac, bé mat am, nhan min
Mau sac | Bén trong hong, bén ngoai hong nhat | Bén trong hong, bén ngoai hong nhat

48 Mui Chua, thom cua thinh va toi Chua, thom cua thinh va toi
Vi Chua diu Chua
Cau tric| Cung chac, bé mat am, nhan min Cung, bé mt am, nhan min
Mau sac | Hong nhat Hong nhat

7 Mui Chua gat Chua gat, co mui la
Vi Chua gat -
Cau tric | Mém, bé mat hoi u6t Mém, bé mat hoi uwdt
Mau sac | Hong nhot Gan nhu mat mau hong
Mui Mui hoi Mui hdi thiu

120 :
Vi - -
Cau trdc | Mém nhiin Mém nhiin

4.4. Anh hwong ciia nhi¢t dp dén
sw sinh tong hop axit lactic trong nem
chua ciia vi khudn L. plantarum

Trong cac yéu td anh hudng toi qua
trinh sinh truong va tong hop axit lactic
ctia vi khuan L. plantarum thi yéu t nhiét
d6 gitr mot vai tro quan trong. Nhiét do tdi
thich cua vi khuan l1én men lactic di hinh L.
plantarum la 32 + 37°C. Tuy nhién, ¢ cac
nhiét do khac nhau s& anh hudng dén qua
trinh sinh truong va tong hop axit lactic cia
vi khuan L. plantarum, diéu nay anh hudng
16n dén kha nang tong hop axit lactic trong
san pham do d6 anh huong dén chét lugng
ctia san pham. Tién hanh khao sat anh huong
cua nhiét do dai nhiét do 9°C, 32°C va 45°C
dén kha nang sinh tong hop axit lactic va gia

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

Két qua trén hinh 6 va bang 4 cho
thdy & 9°C toc do 1én men cham, hau
nhu sau 2 ngay qué trinh 1én men khong
xay ra. Tir ngay thtr 3 cho dén ngay thi
7 thi qua trinh 1én men bat dau xay ra
nhung hét stc cham chap, axit lactic dat
cao nhat tai ngay tht 7 12 0,702%. Gia tri
pH do dugc hau nhu khong c6 bién dong
nhiéu. Khi tién hanh 1én men ¢ nhiét do
phong (khoang 32°C) sau 24 gi¢ 1én men
kha nang tich luy axit lactic trong san
pham dat 1,242%, tang gip 2,6 1an so véi
nhiét do 1én men & 9°C. Téc d¢ 1én men
sinh tong hop axit lactic ting manh &
nhiing ngay 1én men tiép theo va dat cuc
dai sau 6 ngay Ién men la 2,646%, tang
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3,78 1an so voi 9°C sau 7 ngay lén men.
Trong khi d6 & nhiét d6 1én men 45°C tdc
do tich Iy axit lactic xay ra manh hon,
sau 24 h 1én men kha nang tich liiy axit
lactic ting 1,4 1an so voi san pham 1én
men & nhiét d§ phong va dat gia tri cuc
dai sau 6 ngay 1én men la 4,104%, tang
1,55 1an so vé&i nhiét do phong tai cung
mot thoi diém. D6i voi miu dbi ching,
ham luong axit lactic dat 2,43% sau 5
ngay 1én men, téc d6 1én men nhanh
va ham luong axit lactic c6 xu hudng
giam nhanh. Nhu vay gia tri nhiét do
phU hop nhét cho vi khuén L.plantarum

sinh truéng, tong hop axit lactic va hinh
thanh cac san phim phu trong qua trinh
1én men lactic cho san phim nem chua 1a
o nhiét d6 phong (32 — 37°C).

Song song véi viéc danh gia kha
ning tong hop axit lactic trong san pham
nem chua, chding tdi tién hanh danh gié chi
tiéu cam quan dua trén mot sd cac chi tiéu
co ban c¢6 trong san phim nem chua nhu:
mau sic, mi vi, cAu tric cia san phém.
Két qua duoc chi ra trong bang 4 cho thay
san pham nem chua c¢6 bd sung ché pham
vi khuan L. plantarum duoc 1én men tdt
nhat ¢ nhiét 46 phong.

Ham lugng axit lactic (%)

Thoi gian (ngay)

4.104

0.648  0.702

Hinh 6. Anh hwéng ciia nhiét do dén kha nang tong hop axit lactic trong

san pham nem chua

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

|én men véi vi khudn L. plantarum mdt dé 107 CFU/g

Th‘z'hg)"a” Chi tiéu o' 45°C MDC
Mau sic E:;g nhat clia. thit Héng Hong Hoi hong
.. N Chua dju nhe, thom Chua dju nhe, thom
4g  |Mui | Tanh cia thit ciatoivathih | "V ca thinh va t6i
Vi - Chuadju, hoicovingot, | Chua Chua dju nhe, hoi ngot
Chu tr(ic| Bét dinh Ra§1 chac, bé mat Rén chic, bé mat Am gfu‘ng Shacf be mat
nhan min am, nhan min
MAu sc Hong nhat cua thit Hong nhat Hong nhat Ben\‘FrO()g hong, bén
xay ngoai hong nhat
.. s Chua, thom cua t6i| Chua git, c6 muila |Chua, thom cua
70 |Mul - Tanh cla thit va thinh thinh va toi
Vi - chua - Chua
Chu tritc | Bét dinh Ra:n chac, beﬂ mat Rgn chac, bé mat Cu:ng, be mat am,
nhan min, hoi am | u6t, nhan min
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. ¢ |Hong nhat cua thit Gan nhu mat mau Héng nhat, gén nhu| Hong nhat, gan nhu
Mau sac X A, v 1A A, x 1A
xay hong mat mau hong mat mau hong
96 Mui Tanh cua thit Chua gat HG6i thiu Chua gat, c6 mui la
Vi - Chua gat - -
T Ly 1t . A A xR Mém, bé mat uot,|, R
Cau truc | Bét dinh Hoi mém, bé mat am . . Mém, bé mat hoi w6t
nem bi chay nuéc
. ¢ |Hongnhatcuathitda|, . . s Nhat (43 mat mau|, . . s
Mau séc ¢6 hién tuong [én men Mat mau hong héng) Mat mau hong
o M |Chuaritnhe Hoi, thiu Hoi thiu Mui hoi thiu
Vi - - - -
Lo . Mém nhiin, bé mat| Mén nhiin, bé mit|, . ~
Cau truc | Hoi chac ot w6, nem bi chiy nuéc Mém nhiin
Két qua danh gi4 cam quan trén [3]. Nguyén Manh Tuén, “Phdn Idp tuyén chon
bang 4 Két luan mét sé chung Lactobacillus c6 khd néng sinh

1. Pa xac dinh dugc mat do té bao vi
khuan L. plantarum trong ché pham ban
dau 14 1,5 x 107 tmg véi 0,1g ché phim

2. Pi x4c dinh dugc kha ning tong
hop axit lactic v6i mat do té bao vi khuan
L. plantarum trong ché pham tir 10° - 10°,
trong d6 mat do vi khuan L. plantarum
10" CFU/g cho kha ning tong hop axit
lactic cao nhat dat 2,592 % trong san

pham nem chua.

3. ba x&c dinh dugc nhiét d6 va thoi
gian phu hop cho qué trinh sinh truéng
ctia vi khuan L. plantarum trong Ién men

nem chua la 32°C va 48h Ién men.
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