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TOM TAT

Gibng khai dong la ngudn cung cép vi sinh vat thuan chiing dé 1én men c6 kiém soat nham san xuét ra cac san
phdm lén men truyen thdng cé chat lwong &n dinh va dadm bao an toan. Trong glong khéi dong t ndm mdc co6 chira
cac bao t& nAm mdc va hé cac enzyme thuy phan duwoc tao thanh trong qua trinh nam moc sinh trudng Thi nghiém
nay da xac dinh dwoc cac didu kién nudi cay thich hop cho sy tao thanh thanh bao t& va sinh tong hop enzym
protease clia nAm méc Mucor elegans nhdm xay dwng quy trinh san xuét gibng kh&i dong tir loai ndm méc nay phuc
vu cho san xuat chao (dau phu 1én men). Cu thé la da xac dinh dwoc loai nguyén liéu thich hgp cho san xuét gidng
khéi dong tir nam mébc Mucor elegans la bt dau twong; ty 1& phdi trén véi bot gao la 50/50.

T khoa: Gibng khéi dong, chao (dau phu Ién men), Mucor elegans.
Manufacturing Protocol for the Starter Culture from Mold Mucor elegans

ABSTRACT

Starter culture is a source of pure microorganisms that are used for controlled fermentation to produce traditional
fermented products with high quality, stability, and safety. The starter culture derived from mold contains spores and
hydrolytic enzymes. This study was conducted to determine the optimal culture conditions for spore formation and the
protease biosynthesis of mold Mucor elegans, to set up a manufacturing protocol for the starter culture that can be
applied for producing the fermented soybean product “Chao”. It was identified that the medium with soybean meal
and rice flour in a 50/50 ratio was the best for start culture production.

Keywords: Chao (Fermented soybean product), Mucor elegans, starter culture.

1. DAT Vﬁ;N DE khoang thoi gian nhat dinh trong nam. Cac loai
Rhizopus rat nhanh hinh thanh bao ti, bao ti
lai c6 mau den dam do dé it nhiéu anh hudng t6i
mau sic cua san phdm, do né c¢6 ngudng nhiét
d6 thich hgp rat rong (20 - 35°C) ngudi ta chi st
dung cac loai ndm méc Rhizopus vao mua hé.
Giong ndm méc Mucor thuong duge lua chon
hon ca vi n6é khéc phuc duge nhuge diém cia ca

P& san xuit chao (dau phu lén men) thudng
st dung gidng khdi dong tit mot sd gidng nadm
méc: Mucor, Rhizopus, Actionomucor.. day la
cac gidng ndm moc c6 mau tring duc, tring nga
khong lam anh hudng t6i mau sic ciia san
pham; hé s¢i ndm manh nhung dai c6 kha ning
tao thanh mot 16p mang modng xung quanh
miéng dau chao, c6 tic dung giti hinh dang
miéng chao té6t (Nguyén Hiiu Phic, 1998); c6
kha ning sinh enzym protease; chi hinh thanh

2 gidng nadm moc trén. Cac loai ndm méc Mucor
thuong st dung trong san xuit chao 1a Mucor
elegans, Mucor sivaticus, Mucor subtilis, trong
d6 Mucor elegans thuong dugc st dung nhat
(Han & cs., 2001; Nout and Aidoo, 2002).
Nghién ctiu nay nhiam xac dinh cac diéu kién
nudi cdy t6i uu dé x4y dung quy trinh san xudt
gidng khdi dong cho qua trinh san xuit chao
(dau phu 1én men) t& n&m méc Mucor elegans.

bao ti sau mot khodng thdi gian nudi cdy nhat
dinh.. Tuy nhién, cic loai ndm méc thudc gidng
Actionomucor thudng chi thich hgp vé6i nhiét do
moi truong tuong doi thap (~ 18 - 20°C), do d6
chi st dung dudc cac loai ndm méc nay & nhiing
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2. VAT LIEU VA PHUONG PHAP
Vat liéu

Chiing ndm méc Mucor elegans da dugc
phan 1ap t& banh men rudu, sau d6 dugc gui
dinh danh béng phuong phap sinh hoc phan ti
tai Phong thi nghiém vé Nam hoc, truong Dai

hoc Catholique de Louvain, Vucng qudc Bi
(MUCL).

Diéu kién tién hanh thi nghiém ban dau

100g nguyén liéu dudc khi trung va lam
chin c¢6 d6 4&m 55% trai thanh 16p méng 3cm
trén khay inox, dude lam ngudi va tiép giong
bing cach dung xylanh hit 2ml hén dich bao ti
gidng (3.10° bao tii/ml) phun 1én 16p nguyén liéu
roi tron déu, nhiét do nuoi cay la 30°C, thoi gian
nudi cay la 48h, khong ddo tron. Cac chi tiéu
theo doi la: Hoat @0 enzym protease, s6 lugng
bao tli va trang théi hé s¢i nAm méc.

Phuong phap nghién citu

Pé nghién ctiu anh hudng cta ngudn co
chdt d6i v6i kha nang sinh téng hop enzym
protease va kha néng sinh bao ti cia ndm moc
Mucor elegans nham tim ra nguén co chat thich
hgp nhat cho san xuit giong khdi dong, ching
toi tién hanh thi nghiém trén boén loai moi
truong khac nhau 1a bot gao, bot sin, bot dau
tuong va bot ngd, cac loai bot duge bd sung 15%
trau nhiam tao d6 thoang khi.

St dung phuong phap Anson cai tién dé xac
dinh hoat lyc clia enzyme protease trong ché&
pham enzyme tho (Lé Thanh Mai va cs., 2005).
Xac dinh s6 luong bao ti clia ndm mdc bing
phuong phap truc tiép st dung budng dém
Goriaev - Thom (Nguyén Thanh Dat va cs.,
1990). Xac dinh s6 lugng bao ti séng bang
phuong phap gian tiép: nuéi va d€m sé khudn
lac trén méi truong PDA (Nguyén Thanh Dat va
cs., 1990). Xt 1y s6 liéu bang phan mém Excel.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia nguén co chat cAm Gng
dén kha nang sinh tong hgp enzyme
protease va kha nang sinh bao tlit cia ndm
moéc Mucor elegans

Kha nang sinh enzyme protease cua nim
méc Mucor elegans trén méi trudng co chat khac
nhau 1a khic nhau & miic y nghia a = 5% (Bang
1). Kha nang sinh enzyme protease cua nidm
méc Mucor elegans dat cao nhat khi nudi cay
trén mdi trudng dau tuong (1,05 dv/g), tiép theo
14 khi nuéi cdy trén méi truong ngd va gao. Trén
mébi trudng bot sén kha nang sinh téng hdp
protease cua ndm méc Mucor elegans thap nhat
(0,53 dv/g). Cung véi sy tao thanh enzyme
protease cia ndm mdc thi kha ning sinh bao ti
ctua ching 1a diéu rat quan trong trong viéc san
xuit gidng. Qua bang 1 ching ta nhan thay kha
ning tao bao tl cia ndm moéc Mucor elegans

Bang 1. Anh hudng ctia ngudn co chat d&€n kha niang sinh tong hop

enzyme protease va kha nang sinh bao ti cia nAm méc Mucor elegans

?I‘?L?(? Hoat d6 enzyme (dv/g) Sé lwgng bao tir/g Trang thai hé soi ndm trén nguyén liéu

CT 1.1 0,88 2.1.10° Sanam mau trang, bong xop, phat trién manh. Xuat hién
nhiéu bao te.

CT12 0,53 1,.2.10° Squ_nam r‘gau_frang, moc thlfa, Rhat Frlen, kém. Trén bé mat
khoi nguyén liéu bat dau xuat hién bao td.

CT13 0.68° 18.10° Soi ndm mau trang, phat trién kin bé mat khdi nguyén ligu.

’ ’ o Xuét hién bao ti.
a 6 Soi ndm mau trang hoi nga xam nhat, bong xbp, phat trién
CT14 105 2810 manh kin bé mat khoi nguyén liéu. Xuat hién nhiéu bao ti.
LSD o5 0,016

Ghi chi: Trong cting mét cot, cdc chii cai gibng nhau thi khéng khac nhau c6 nghia ¢ miic y nghia o = 5%.
CT1.1: Bot ng6; CT1.2: Bét sdn; CT1.3:Bot gao: CT1.4: Bét dau tuong;
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khi nuéi cdy trén méi trucng bot dau tucng la
cao nhat (2,8.10° bao ti/g) va thap nhat 1a khi
nudi cdy trén méi trudng bot sdn (1,2.10° bao
ti/g). Quan sat trang thai cia ndm méc da cho
thdy duge su phat trién hé soi bén ngoai cua
ching tuong ddi t6t trén moi trusng dau tuong
cing nhu. Trén cic moéi truong bot ngd, trén moi
trudng con lai kém hon.

Thi nghiém trén cho thdy rang moéi truong dau
tuong 1a méi trudng thich hgp nhét cho su téng hgp
enzyme protease va kha néng sinh bao tl ctia ndm
méc Mucor elegans va dau tuong da duge chon lam
ngudn co chat cho cac thi nghiém tiép theo.

3.2. Anh huédng cua ty 1€ nguyén liéu

Kha ning tong hop sinh khéi cta vi sinh
vat khong nhiing chi phu thudc vao mbdi ngudn
nité ma con phu thudc vao ca ty 1& cacbon va
nito trong moi truong. Ty 1é nay thich hgp sé tao
cho ndm mdc kha ning trao d6i chét, kha ning
tich tu cao cac san phidm sinh téng hop va dic
biét 1a sinh bao ti cao. Do d6, 6 thi nghiém nay
ching t6i phdi tron bdt gao va bot dau tuong
theo céac ty 1& khac nhau.

Qua bang 2 ching ta thiy kha ning sinh
bao ti ciia ndm méc Mucor elegans khi nudi cdy
trén moi trucng 50% bot gao va 50% bot dau tucng
12 cao nhat (3,3.10° bt/g). Quan sat trang thai
ctia hé sgi ndm thay rang hé s¢i ndm 6 cac coéng
thiic nudi cdy c6 bd sung bdt gao sinh khéi cta
s¢ ndm dai hon, phat trién tét hon so véi cac
cong thiic nudi cay 6 thi nghiém trude.

Lé Minh Nguyét, Phan Thi Phwong Thao

Tu két qua thi nghiém trén cho thiy moi
truong nudi cay véi ty 1& 50% bot gao va 50% bot
dau tuong 12 méi trucng thich hdp cho su sinh
bao ti va kha niang téng hop enzym protease
ctia ndm méc Mucor elegans.

3.3. Anh hudng ctia thdi gian nudi ciy

Dé nghién ctiu anh hudng caa thoi gian dén
kha ning téng hdp enzyme protease va kha
ning hinh thanh bao ti cia ndm méc Mucor
elegans ching t6i tién hanh nudi cdy chung nay
trong nhiing khoang thdi gian khac nhau tuong
ung la 36h, 42h, 48h, 54h, 60h.

Thoi gian nudi cdy khac nhau thi kha ning
sinh téng hop enzyme protease ctia ndm moc
Mucor elegans ciing khic nhau c¢6 § nghia ¢ mtic
a = 5% (Bang 3). Kha ning sinh enzyme cao
nhat khi nuéi cdy trong thdi gian 1a 48h (1,12
dv/g). Khi thoi gian nuéi cdy tang tit 36h dén
48h hoat luc enzyme tang nhung kéo dai thoi
gian nuoi cdy dén 60h thi hoat luc protease lai
gidm mot cach dang ké.

Ciing qua bang 3 cho thdy, lugng bao ti
sinh ra ting dan theo thdi gian ti 36h dén 60h.
Lugng bao ti sinh ra tit 36h dén 48h ting rat
cham va dén 54h thi dot nhién ting rat nhanh
sau d6 lai ting cham dén 60h. Diéu nay c6 thé
dugc gidi thich 14 tit 36h dén 48h n4&m mdc phat
trién sinh khéi l1a chu yéu, sinh bao ti it, tit 48h
dén 54h 1a thoi gian ma ndm méc phat trién
sinh khéi cuc dai va chuyén sang giai doan phat
trién bao ti 1a chu yéu, vi vay s6 lugng bao ti

Bang 2. Anh huédng cua ty 1é nguyén liéu dén kha ning sinh bao ti va

1% . A g ~
kha nang sinh tong hgp enzyme protease cia nam moéc Mucor elegans

Cong thirc Hoat dd enzym protease (dv/g) Sé lwong bao t&r (bt/g) Mb ta trang thai méc gidng
s o Heé soi ndm dai, thwa, mau trdng
cT2.1 0,51 2,210 2 SYITE
Cé bao t&r
Hé soi ndm dai, rat day, mau trang bao pha
CT2.2 0,35° 3,3.10° toan bd khoi co chat
Xuét hién nhiéu bao tt
b o Soi ndm trang, bao pha kin khéi co chéat
cT23 0,99 2,6.10 e
Co bao tor
LSDoos 0,85

Ghi chi: Trong cting mét cit, cac s6 cé chit cai gibng nhau thi khong khac nhau cé y nghia ¢ miic y nghia o. = 5%.
CT2.1: (40% bét gao : 60% bét dau tuong) ; CT2.2: (50% bt gao : 50% bt dau tuong) ; CT2.3: (60% bt gao : 40% bt dau tuong).
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Bang 3. Anh hudng ctia thi gian nuéi cAy dén kha nang sinh téng hop

enzyme protease va kha nang sinh bao tif cia nAm méc Mucor elegans

Hoat d enzyme

Thoi gian (h) protease (dv/g) Sé lwong bao i (bt/g) Trang thai hé soi ndm trén nguyén liéu
36 0,46" 0,7.10° Soi ndm mau trang, moc rat thwa trén bé mét co chét
42 0.62° 13.10° Soi ndm mau trang, moc day hon, hé soi ndm bong
’ o hon. Bat dau co bao tir.
Soi ndm mau trang, phat trién manh ph kin bé mat
48 1,12° 3,3.10° khQi co chat, hé sgi nam rat day va bong xop. Cé
nhiéu bao t.
54 0.94° 3.8.10° Soi ndm mau trang hoi nga xam nhat, bong xbp. Bao
’ o ttr day kin.
. 6 Soi ndm mau xam nhat, sgi ndm bt dau xep xudng,
60 0.77 3,9.10 khong bong nia. Bao tir day Kin.
LSD o0s 0,025

Ghi chi: Trong ciing mot cot, cdc chii cai gibng nhau thi khéng khic nhau c6 nghia ¢ miic y nghia o = 5%.

tdng lén rat nhanh. Trong thoi gian tu 54h dén
60h thi bao ti c6 tang nhung khong nhiéu.
Quan sat trang thai ndm méc cho thdy ring
ndm moc phat trién tét bong x6p dén 54h con
thoi gian 1au hon thi da cé hién tugng s¢i ndm
bt ddu xep xudng va chuyén mau, d6 nhu bao
hiéu su két thic cia mot chu trinh séng.

Nhu vay, kha ning sinh enzyme protease
cila ndm moc khi nuéi cay trong thoi gian 48h 1a
tot nhat sau d6 dén 54h nhung do thi nghiém
nghién ctu dé san xudt giong khdéi dong nén can
quan tAm hon dén kha ning truyén lai giéng
sau nay. Vi thé, cAn danh gia ki hon vé kha
nang tao bao tl cia ndAm méc. T 54h dén 60h
lugng bao ti tao ra tuong doi 16n va tang rat

cham nén dé tiét kiém thoi gian va hiéu qua
trong coéng viéc, giong khdi dong can dude san
xuét trong thoi gian 54h.

3.4. Anh huéng ctia ty 1& giong cay

Pé nghién ctu anh hudng cta ty 1é giong
cdy vao dén kha ning sinh téng hop enzyme
protease va kha ning tao bao tli cia ndm mdoc
ctia ndm méc Mucor elegans, tién hanh cdy ndm
méc nay véi luong gidng mdc cdy vao khac nhau
lan lugt 14 1ml, 2ml, 3ml, 4ml hén dich bao ti
nam moc (3.10%bao ti/ml)/100g co chat.

Véi lugng gidng cdy vao khac nhau thi kha
néng sinh enzyme protease clia ndm méc Mucor
elegans ciing khéac nhau c6 ¥ nghia 6 miic o = 5%

Bang 4. Anh hudng cua ty 1é giong ciy dén kha ning sinh tong hgp enzym protease

va kha nang sinh bao t& cia nAm méc Mucor elegans

Lwong gibng cay Hoat dd enzyme

Sé lwong bao tir/g

Trang thai hé soi ndm trén nguyén liéu

(ml) protease (dv/g)

1 076 1710° Soi ndm mau trdng nga xam nhat, béng xép. Nhiéu bao t&
’ v den.

2 1430 38.10° Soi ndm mau trng nga xam nhat, soi nam ngan, phét trién kin co
’ o chat. Bao ttr den, day kin

3 1.09° 3910° Soi ndm mau trang nga xam nhat, soi ndm ngén, phat trién kin co
’ e chat. Bao t&r den, day kin

4 19292 41.10° Soi ndm mau trang nga xam nhat, bong xép, hé soi thua.
’ T Nhieu bao t&r den.

LSDo 05 0,009

Ghi chi: Trong ciing mot cot, cdc chii cai gibng nhau thi khéng khac nhau c6 nghia ¢ miic y nghia o = 5%.
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(Bang 4). Kha nang sinh enzyme protease cao
nhat khi cay lugng giong 14 4ml hén dich bao tu
(1,21 Ulg) va thap nhat 1a khi cay luong giong
moéc 14 1ml hén dich bao ti (0,76 Ulg). Ty lé
gidng cady vao tang thi hoat do protease ciing
ting. Pidu nay c6 thé dugc giai thich rdng néu
lugng giéng cho vao cang nhiéu thi s6 luong bao
tl sdng cang 16n, hé sgi ndm cang nhiéu, lugng
enzyme tong hop duge cang nhiéu. Mit khéc, s6
lugng mililit giéng cdy vao cang nhiéu lam ting
d6 4m cho nguyén liéu vi thé€ sinh khéi phat
trién t6t hon va tao nhiéu enzyme hon.

Xét vé kha nang tao bao ti cia ndm mdc
Mucor elegans: Lugng bao ti sinh ra nhiéu nhat
1a khi cay lugng giong 4ml dung dich bao ti vao
(4,1.10° bao tii/g) va thap nhat 1a khi cay ludng
gidng méc 14 1ml dung dich bao ti nam (1,7. 10°
bao ti/g). S6 lugngml gidng cdy vao ting thi
lugng bao ti tao thanh cling tang. T 1ml dich
bao ti téang 1én 2ml dich bao ti thi lugng bao ti
tang lén rat nhiéu nhung khi ting lén 3ml dich
bao ti thi lugng bao ti tao thanh tang lén rat it,
tiang 1én 4ml ciing vay. Mtc dd ting bao ti sinh
ra giam nhu vay c6 thé do luong gidng ciy vao
tang 1én thi s6 ca thé ndm moc nhiéu hon vi vay
lugng bao tl tao ra 16n hon va tiang rit nhanh.
Nhung tang dén moét mtic do nhat dinh thi kha
nang tang lai gidm dan do mat d6 cua ching
qua 16n gay hiéu tng tGc ché 1an nhau.

Lé Minh Nguyét, Phan Thi Phwong Thao

Tu két qua nghién ctu vé kha ning sinh
enzyme protease va tao bao ti clla nim moc
Mucor elegans dé tiét kiém luong gidng, dat
hiéu san xuat va hiéu qua kinh t& ching t6i dé
xudt st dung lugng gidng 14 3ml dich bao ti cho
cic thi nghiém tiép theo.

3.5. Anh hudng ctia do day méi trudng nudi
cay

Nam méc 1a loai vi sinh vat hoé hap hiéu
khi, vi thé miic d thoang khi 13 mot trong
nhiing anh hudng quan trong téi su phat trién
cta chung. Pé nghién ctiu 4nh hudng cta mic
do thoang khi trong méi truong nudi cdy ran
dén kha nang sinh bao ti va téng hgp enzym
protease clia ndm méc Mucor elegans, chung
nay duge nudi cdy trén cic 16p méi truong c6 do
day khac nhau lan lugt 1a 2cm, 3cm, 4cm va
5cm (Bang 5).

Do day 16p nguyén liéu cang moéng thi dién
tich mat thoang cang 16n va ngudce lai. Mat
thoang rong thi su tiép xtic cia ndm mdc véi moi
truong khong khi cang cao, su hap thu oxy cang
16n, su trao d6i chat dién ra cang manh, sin
pham tao ra cang nhiéu. Tuy nhién, xét vé hiéu
qua kinh té&, chiing t6i chon do day 16p nguyén
liéu 14 3cm cho cac thi nghiém tiép theo.

Bang 5. Anh huédng ctia d6 day méi truong nubdi cAy dén kha nang sinh

’\‘) iy - . < n* n*
tong hgp enzyme protease va kha nang sinh bao tif cia nAm méc Mucor elegans

Hoat d6 enzyme

S6 lwong bao tir

Do day protease (dv/g) (btg) Trang thai hé soi ndm trén nguyén liéu
oem 1.29° 41.10° Soi ndm moc day nhét, bao ph kin toan bd khéi co chét
Bao t&r den pht kin bé mat
3om 1318 3.0.10° Soi ndm moc,t déy,‘bao pht kin toan bd khéi co chat
Bao tlr den rat nhiéu
aem 0.96° 28.10° Sc_yi‘ném ngén, mau xam nhat c¢é xu hwéng xep xudng
Nhiéu bao t&r den
Som 0714 1.8.10° Soi ndm mé’u xé'm nhat, I‘u’a thua'trén kh’c“')i co chét
Bao tlr den 16m dom trén bé mat khoi co chat
LSDoos 0,027

Ghi chi: Trong cting mét cit, cac s6 cé chit cai gibng nhau thi khong khac nhau cé y nghia ¢ miic y nghia o = 5%.
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3.6. Anh huéng ctia sy dao tron

Khi hé sgi ndm phat trién rdt manh trén bé
mit c6 chét rdn sé tao thanh banh hoic mang
khién dé thoang khi trong méi trudng giam, khi
c6 tac dong pha vo cAu tric hé sgi ndm dang
banh hodc mang dé6 sé lam thay d6i trang thai
chung cua khéi ndm méc. Ching t6i tién hanh
thi nghiém theo doi anh hudng cta sy dao tron
mdi truong trong qua trinh nudi cay véi 3 cong
thtic, két qua trinh bay & bang 6.

Do c4u tao hé sgi ndm khoéng phan nhanh,
soi ndm khi sinh phat trién dai, phét trién lan
tran, tao banh sau mot thoi gian phat trién sinh
khéi. Sau 24h nudi cdy, hé s¢i ndm con chua
phat trién chua 6n dinh nén chua tao d¢ viing
chic vi vay khi dao trén sé pha v6 su 6n dinh
cua cau tric hé soi, sau d6 nhiing soi gy dé tiép
tuc phat trién mot pha mdi nén sé kéo dai thoi
gian sinh trudng va phat trién, kha niang sinh
tong hop enzyme c6 tang 1én so véi khi khong
dao tron nhung kha ning hinh thanh bao ti

gidm. O CT 6.3, 1an do tron thd 2 sau 36h nudi
cdy va két thic thi nghiém sau 54h, khi d6 hé
s0i ndm bi pha vd cdu tric lan thi hai nén chua
du thoi gian dé né phat trién 6n dinh sang mot
pha méi, vi vay ca s6 lugng bao ti va kha ning
hinh thanh enzym déu giam. Xét ¢ géc do san
xuat gidng khéi dong, phuong 4n khéng dao tron
dugc lua chon dé vira thu dugde lugng bao ti 16n,
vita thu dugce ché phdm c6 hoat d6 enzym cao.

3.7. Anh huéng ctia ché do siy

Giong khdi dong thu dude sau khi nubi cdy
c6 d6 4m khoang 55%, néu chua duge st dung
ngay, ngudi ta thuong dem sdy kho dén d6 4m
khoang 8 - 10%, loai bd trau rdi dung trong cac
bao polyetylen hoic gidy chéng Am dé dung dan
cho san xuat. Thi nghiém nay dugdc tién hanh
v6i 4 cong thiic, moét cong thic § ché do say dong
kho va 3 cong thtic 6 ti sy thudng v6i cac mtic
nhiét d6 khac nhau, sdy dén khi miu dat d6 4m
10%. Méi 1an sdy 2kg ché pham uét.

Bang 6. Anh huéng cua su dao tron dén kha niang sinh téng hop

enzyme protease va kha nang sinh bao tif cia nAm méc Mucor elegans

Hoat d6 enzyme

Codng thie protease (dv/g) S6 lwong bao tir (bt/g) Trang thai hé sgi nam trén nguyén liéu
CT 6.1 115° 4.0.10° Sc_’w naT ma}J tra’ng bao phu toan b khéi co’ chat
C6 nhieu bao t& den
Soi ndm ngén, mau trdng, moc tirng cum
CT6.2 1,57 2,7.10° : AN .
’ ’ Bao tlr den moc day dac phu kin bé mat khoi co chat
CT63 0.86° 16. 10° H(? soi| nam Tau Erang, ngan, thwa thot
Bao ttr den 10m dom
LSDOVU5 0,02

Ghi chi: Trong cting mét cit, cac s6 cé chii cai giong nhau thi khong khac nhau cé y nghia 6 miic y nghia a = 5%)
CT 6.1: Khong dao tron; CT 6.2: Dao trén 1 1an sau 24h; CT 6.3: Déo trén 2 1an sau 24h va 36h

Bang 7. Anh hudng ctia ch& do siy t6i hoat tinh cia enzyme protease

va kha nang séng ctia bao t* nAm méc Mucor elegans

Ché do séy(°C)

Hoat d6 enzyme protease,
(% hoat d6 so v&i trwde khi say)

S6 lugng bao tir (% s6 lwong bao tir séng
s0 V@i trwde khi say)

Dong khé (-45°C/15h) 95,79°
35°C/31h 67,91°
40°C/24h 72,12°
45°C/20h 71,07°

LSDos 1,03

37,46
24,05
22,78
15,75

Ghi chi: Trong cting mét cot, cdc chit cai gibng nhau thi khéng khac nhau c6 nghia ¢ miic y nghia o = 5%.
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Nhiét dd say khac nhau thi kha ning séng
ctia bao ti ciing khac nhau. Lugng bao tii con lai
sau khi sdy nhiéu nhat 14 6 ché& d6 say dong kho
(37,46 %) va thap nhat khi siy 6 nhiét do 45°C
(15,75%) bang tu sdy thuong. Khi sdy ché phdm
6 nhiét d6 35 - 45°C bang tu sdy thudng thi khi
nhiét d6 cang ting, kha ning sdng cua bao ti
cang giam manh (Bang 7).

Do khi say dong khd, qua trinh siy dugc
thuc hién ¢ nhiét d6 rat thap (duéi -45°C) véi ap
sudt chian khéng nén qua trinh lam khé rat
nhanh va hau nhu khong giy anh hudng xau dén
hoat tinh cia enzyme va su s6ng ctia bao ti ndm
moc. Con khi sy 4 ti say thudng, do nhiét do say
cao, thoi gian kéo dai, trong qua trinh siy
enzyme van tiép tuc hoat dong & giai doan dau
cua qua trinh siy nén anh hudng dén hoat tinh
ciia enzyme va da lam gidm su séng ctua bao tu,
giam kha niang nay mam cua bao ti. Khi siy &
nhiét d6 35°C, nhiét d6 tuong d6i thap va thoi
gian siy lai kéo dai (31h), enzyme tiép tuc hoat

Lé Minh Nguyét, Phan Thi Phwong Thao

dong 6 giai doan diu ctia qua trinh sdy nén né
anh hudng dén hoat tinh enzyme nhung it anh
hudng dén sy séng cua bao ti ndm mdoe. Khi siy
6 nhiét do 45°C nhiét d6 cao hon cung véi do 4m
cao lam cho enzyme kém bén hon, dé bi mat hoat
tinh hon so véi khi siy 6 nhiét do 40°C. Nhiét do
cao ciing lam giam kha ning ndy mam cua bao
ti ndm moéc moét cach dang ké. Nhiét do 40°C
khoéng qua cao va thdi gian siy cling khong qua
dai (24h) nén hoat tinh enzyme it bi anh hudng.

Tu két qud phan tich 6 bang 7 ching ta
thdy rang khi ché phdm dugc sdy & ché d6 dong
kho thi hoat tinh cta enzyme protease va kha
niang nidy mam cta bao t 1a t6t nhat. D6i véi ti
sdy thuong thi su ndy maAm cua bao ti t6t nhat
12 khi sdy 6 ché& d6 say 35°C, nhung hoat luc lai
kém, t6n chi phi va thdi gian, vi vay nén siy &
ché& @6 40°C véi tu say thuong.

Qua céac két qua thi nghiém trén, ching téi
dé xuat quy trinh san xuit giong khdi dong ti
nadm méc Mucor elegans 6 s6 @6 1.

Bot dau twong & bot gao

(50/50)(10% trau)

'

Lam &m (ngam 1h)

Thanh triung (dat d6 &m 55%)

Hbn dich bao ttr nAm méc
Mucor elegans (3.106btlml)

v

Lam ngudi, (t° =30-35°C)

Céy gibng, (3ml/100g MT)

I&p méng 3cm

— v

U méc 30°C/ 54h
khong dao tron

v

S4y - 45°C/15h
hoac 40°C/24h

v

Gibéng khéi dong

So d6 1. Quy trinh san xuat giong khéi dong tit nAm méc Mucor elegans
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Xay dwng quy trinh san xuét giéng khéi ddng cho san xuét chao tir nAm méc Mucor elegans

4. KET LUAN

Trén cd s6 nhiing két qua nghién ctu dudc,
ching t6i dua ra cac diéu kién nudi cay thich
hop cho qua trinh san xuat giong khéi dong tu
nam moc Mucor elegans nhu sau: Nguon cd chat
thich hgp cho san xuat giong khéi dong ti nadm
méc Mucor elegans 14 bot dau tuong; ty 1& phoi
tron véi bot gao 1a 50/50. Nguyén liéu duge hap
kht trang, lam ngudi, trai thanh 16p méng 3cm,
tiép gidng bang hén dich bao ti c6 mat d6 3.10°
bt/ml véi ty 1é 1a 3ml dich gidng/100g méi truong
nudi cdy. Thoi gian nudi cdy 1a 54h khong dao
tron. Sau khi nuéi cdy thu dude ché pham tho,
nham bao toan hoat luc enzym va bao ti séng
cua giong khéi dong nén siy dong kho
(-45°C)/15h hoac 6 40°C/24h bing tu siy thudng
dén khi dat 6 4m 1a 10%.
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