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TOM T 2T

Nghién c iu vai trd c & vi n @n trong qua trinh s § xu @r mag g ¥ truy A& th &g & ¥ meti A hanh
v4chégvin@mfB@ ymgechfMti 21 chégphani#sptimenrmogvam®@tmhkg. 4 chégvinen &
skbYymeg yih lo¥va ¥ #téntmhkg ing la M3 (Rhizopus spp.), M10 (Rhizopus spp.), M16 (Aspergillus
oryzae) va M18 (Endomycopsis fibuliger). Ch éng M10, M16 va M18 c6 ho ¥ tinh 3 lo ¥ enzyme ngo ¥ bao,
amylase, protease va cellulase m ¥hh. Ng m ¢ | ¥, ch éng M3 khdng c6 ho ¥ tinh amylase ngo ¥ bao va c6
ho ¥ tinh protease va cellulase ngo ¥ bao r @y Ai. Khi 4 lo ¥ vin@n y mgthém v @ I mog | A vao cac cong
thic 1én men r m g truy A th >»ng ¢ Bag khéng lam t ng n ng su@r m g. C6 m ®t m kg quan kha m ¥hh gi éa
pH cé dth 1én men van ngsu@rmag t¥ thanh, pH d th 1&n men cang th@ thin ng su@®rma c g
cang th @. C 84 ch &g vi n @ khong lam thay ¥ Ui ham in gg aldehyde, methanol va r m g b 4 cao trong
r m g thanh ph -m.

T khéa: Banh menrmag, y mrgg hdéa, lénmenrmg, rmag g ¥%, vin@n.
Functional Role of Mould Strains in Production of Rice Wine

ABSTRACT

This investigation on the possible role of mould in production of traditional rice wine was carried
out with the 4 candidate mould strains which were selected from 21 mould strains isolated from traditional
rice wine starters and traditional soysauce starters. The 4 mould strains were preliminarily identified and
named as M3 (Rhizopus spp.), M10 (Rhizopus spp.), M16 (Aspergillus oryzae), and M18 (Endomycopsis
fibuliger). M10, M16 and M18 strains expressed very strong extracellular enzyme activities (amylase,
protease, cellulase), while M3 strain had weak extracellular protease and cellulase activity and no
extracellular amylase. Noteably, the yield of rice wine of the traditional alcoholic fermentation was not
increased when large amounts of the biomass of the 4 isolated mould strains were added. There was a
strong correlation between the pH of fermention liquid and the final yield of wine. The lower the pH of
fermentation liquid was, the lower the yield of wine. Moreover, all 4 mould strains were determined to have
no role in the formation of aldehyde, methanol and higher alcohol in rice wine products.

Keywords: Ethanol fermentation, mould, rice wine, rice wine starter, saccharification.

trong menr Y& g @ n3m m@, n3m men,
gi®n3m men va vi khu 'n. Tuy vai tro
Trong s@® xu3 rYeé truy A thGhg a& mang tinh gi ®thuy A c Ua tbng lo% vi sinh
Vi @ Nam ¢ Ung nhY nhiAl nY& chau A v% nay 83 6Ye® 6Act, nh¥Yng ch¥ co
khac, menr Y@ &ng vaitro quantr Mgva  nhang nghién c Bu dUtin ¢ % 6AchRng
quy A 8dhh 6Ach3tl Yegvah Yagvidve minhvaitrdoc Uatbng lo%visinhv 1, ngoai
tr Yng cUa rYe. Theo mx sOit nh ang n3m men, trong men r Y& M & ch Eco
nghién ¢ Bu, thanh ph 2n hCvi sinh v § nh ang nghién ¢ Ru vAn 3m m @ va kh @n -ng
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d Yrig héa ¢ Ua chang trong nhi A lo i men
rye 6Yc® cUa Vi€ Nam (Nguyen va cs.,
2006). Tuy nhién, trong nh ang nghién c Bu
nay vai trd ¢ UaEndomycopsis fibuliger -
m s vi sinh v f trong menr Y@v ba co kh®
n-ng 6 VYrig hoa v ka c6 kh ®n -ng r Y & hoa
me°nh| %ikhéng 6 Y@d A% 6 A

N A thac san3m m @ coé vai trd quan
tr Mg trong men r Y@ truy A th @g thi vai
tro nay 6 Yahi @ th ac héa qua ho °t 6 Rg
¢l h Cenzyme cUa ching. NhYng nhéng
ki /& th Rc vAm @lién h Cgida thanh ph 2n
hCvi sinh v  hi @ di @ trong banh men
lam r Y@ va s a hot 8 rg c Ua ching, trong
@ n3m m @ va n3m men coé vai trd ch U yA,
v in ch Ya & Y&hi A bi Anhi A (Nguyen va
cs., 2006). H @ naa, mx cau h i v n ch Ya
c6 la gi® @&p la ham | Yag aldehyde,
methanol, r Y & b & cao, ester va acid h au
catrong r Y@ thanh ph ‘'m c6 tY dg quan
nhY th Ando t & thanh ph 2n va ham | Y &g
vi sinh v  cUa men rY@ (Hu éh Xuan
Phong va cs., 2007).

2.PH > NG PHAP NGHIENC «U
2.1. 60itY égnghiénc Ru

Céc chUng vi n3m 6 Y@phan I p th
cac m banh menr Y@ truy A th @g, men
rYe cong nghi @ trongn Y&va m@tYdg
(B ®g 1).
2.2. Ph Y &g phap nghiénc  [u

2.2.1.Phan| fp, b ®o qu®n vagi agi Ong
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Céac chUng vi n3m 6 Ya@phan | P theo
ph Y Ag phap c 3y tr ®trén moi tr Y &g PDA
8 Yuc theo plY &g phap Koch (Egordv, 1983),
c3 chuy A nhi & | 2n & Aam thu 2n. Céac
chUng vi n3m 6Ye@ |Yu gi & trong moi
tr Y&g th°ch nghiéng cho vi @ sa dUng
ng'n h°n va gia gidg lau dai trong
glycerol 40% a80°C.

2.22. Ph Yag phap ©&hh danh s & bx
b ,ng quan sat &% tinh hinh thai cac
ch Uhg n3m

Vin3m 8 Yaecdy ch3m dAnt o khu n
| °c trén 6& petri, U a80°C trong 5 ngay,
sau @ O Yaquan sat va mo t ® 6% & An
khu n | °c, bao g@n kich th Y& mau s ic,
hinh d °ng khu 'n | °c, va & ¥.di An s é&n 3m.
0 Yacd An ¢ G s @ khi sinh, cu @g @nh bao
ta va bao ta (mau sic, hinh d°ng) 8 Ya
quan sat d Y &kinh hi A vi co 6 xphéng & §
1000 | 2n.

2.2.3. Ph Y &g phap tach chi
ngo °i bao

A enzyme

Enzyme ngo ° bao & Yetach chi Atb vi
n 3m nudi trén méi tr Y &g x @ (g % n3u chin
@ 6 Yah3p kh atrung) b ,ng cach thém 30
ml n Y& c3 vo trung vao 10g c an m@ r ©
vortex sau @ ly tm 400 0 vong/phit trong
30 phat & Ahu dich canh tr Y &g. Enzyme
ngo °i bao t @g s OB Yacd 8 Yuc jng @dng khd
ho % b ,ng mu ® amonisulfate va 6Y & b®
qu® & 20°C trong O @ phosphate 0,1M,
pH 7,2 v a50% glycerol.

B®ng 1. Kihi @vangu OngOccacchlhgvin 3mtrong nghiencR u
Ngu xn g Oc la yicmigmu Thégianl@m™u Ki hi Eu
Men r m g truy An thOng d ¥ng banh Nam Inh 01/2011 M3
Men r m g truy An thOng d ¥ng banh Théi Binh 01/2011 M10
M Oc m kg H mng Yén 01/2011 M16
Men r m g cong nghi Ep d ¥ng b Yt Naminh 01/2011 M18
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224.Kh ®satho °ttinhenzymengo °i bao
b .ngph Yagphapkhu Ahtan dEath °ch

50ul d th chi Ac2n & Yakh ® sat ho °t
tinh amylase & Ye&nh | vao gi Ag 6 O trén
0& th°ch va 2% agarose trong 0@
phosphate 0,1M, pH= 5,8, c & ch3t 1% tinh
bs. 6Bthe°ch @& 6YenhldkthchiA 6VYe
Ua80°C, qua @m, sau @ vong phan gi ®c a
ch3t 6 Yath Ahi @ b ,ng nhu >m lugol.

TYAdg t & va cellulase vi @ kh® sat
ch Ekhac c dch 3t la 0,3% cellulose, con v &
protease thi c dch3 la 0,1% gelatin va
thu & nhu>m & amido &@n 10B 0,1% trong
dung d kth methanol, acetic acid, n Y&
cittheot €1 C3: 1: 6 trong 1 gid, t’y b ,ng
dung d kth pha amido @n.

Ho °t tinh ¢ Ua enzyme & Y& xac 6h
qua kich th Y & vong phan gi @ D - d (cm).
Trong &: D la 8 Yriy kinh vong phan gi ®
(cm), d la 6 Yrig kinh | Gth °ch (cm). M ®thi
nghi @ & Yel ¥l 53 12n.

2.25. Kh®o sat m xt sO yA t O ®nh
hYay 6Aho °t 6xclaenzyme

Inh h Yeg cUa pH 6A ho°t 6xcla
enzyme 8 Ya@kh ® sat b ng ph Y dg phap
khu Ach tan @& th °ch va © @ phosphate
0,IM pH 3, 4, 5, 6, 7, 8, 9, 10 (chu 'n pH
b ,ng acetic acid va NaOH).

Inhh Yeg clanhi € dx6Aho %t 6xl&
enzyme 6Y@ kh® sat t YAg tA va dkth
enzyme 8 Y@xaly aeéac nhi € 6 x30°C, 40°C,
50°C, 60°C, 70°C, 80°C,90°Ctrong 1 gi &

2.2.6. Kh ®o satthanh ph  2n protein- enzyme
ngo °ibaot (Ggs Cb .ng SDS - PAGE

Kh ® sat thanh ph 2n protein- enzyme
ngo i bao t g sO 6 Y& th ac hi@ b .ng
ph Y &g phap & @ di SDS-PAGE (Sodium
dodecyl sulphate - polyacrylamide) 31 & (4,
10 va 16,5%) theo Schéagger va von Jagow
(1987).Enzyme & Y@t Ua b,ng ethanol 70%

6 YesadUngd Aam mpuch®y & @ di.
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2.2.7. Kh®o séat s a chuy A hda nguyén
li Qu trong qué trinh Ién men r Y &

M ®d kh 1én men g @: 5009 can g °o
nf, vi n3m (nudi trong moi tr YHEg x @
kho ®g 4-6 ngay, @m s3 &aB5°C, nghi A
nhi va b® qu@® anhi € 6 xphong), n 3m
men (2 ch Ung n®m men, @& & Ya&kh ® sat
la c6 kh ®n -ng 1én men r Y& m °nh phan
|fpt PmenrY @t b Cao B,ng va Thai Binh,
8 Y&nuoi | Ing trén méi tr Y ég d th chi A
qu® @ 6 U8 Athu sinh kh © (B4o céo t ®
nghi ®: “Nghién ¢ Ru tinh ch @g ch b va
kh®n -ng 1én men r Y& cUa mt s Och Ung
n3m men (Saccharomyces cerevisiae)’ ¢ Ua
dinh Th 1Ph Y Ag, 2011-k A qu ®ch Ya céng
b ® Cac qua trinh Ién men 6 Ya&th ac hi @
trong t U @ nhi @ a30°C. Vi @ U kho (Ién
men x @/ ‘m) kéo dai trong 3 ngay tr Y &khi
nYé& & Yad Ghém vao (Ien men| Ing) v at &
IClg° (&mn3ucan)3nY&csd Cacmy
lén men & Y@ 6y kin va tid tUc U trong
th& gian nghién ¢ Ru. Ham | Yeg & Yrij
kh & ¢ cac dung d kh trong cac cong th Rc
lén men giai @ °n | ing & Y@&xac 6mh b ng
ph Y g phap Bernfeld (1955). pH d i ch lén
dY® @ b ,ng may 6o pH ban Meter S20
cUa hang Mettler toledo - Th ¥ Si. RYe@
dYa&chYng ¢t b .ng may Water distiller.

R Y@ sau khi ch Yng ¢ 6 Ya&lam mat 6 A
25°C A 6x Yeb ngch@k A(Gavilac
hay %). N-ng su3t r Y& (g r Yé/kg g °0)
8 Yaxac dhh b ,ng céng th Rc:
E (%) xm1 (g)
100 x m2 (kg)

Trong & E la dxc@ cUa rya s@
ph'm, m1 la kh ®l YRg r Y& thanh ph 'm
vam2 lakh @'Y égclagonguyénli @
dhh ham

@ b Tc

2.2.8. Ph Yag phap xac
| Y &g aldehyde, methanol va c
cao (Iso- amylacohol, Iso- propanol)

Ham | Yeg aldehyde (tinh theo
acetaldehyde) & Y&th ac hi @ b ,ng ph Y &g
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phap so mau theo tiéu chu 'n TCVN8009 -
2009. Ham | Y &g methanol var Yeéb § cao
d Ya&xac 6mh b ng ph Y &g phap s c ki khi
sa dUng may s'c ky khi (GC) HP Aligent
6890 theo tiéu chu ‘'n TCPTN - GC. Cac chE
tiéu nay © Y@xac dh t°i Trung tdm phan
tich va giam &inh th & ph'm qu @ gia -
Vi @ Cbéng nghi @ th ac ph'm.

3.K, TQUI VATH IO LU tN

3.1. Phan | fpcacch thgvin 3mvas a
b x & hh danh

VA&13 mw banh menr Yévalmw
m @tY &g thuth ptrong n Y & 21 ch Wg vi
n3m & 6 Yephan | . D da trén 8% 6 An
hinh thai khu 'n | °c d%tr Yng trén moi
tr Y#&g th °ch PDA, 4 ch Ung vi n3m 6 Y&
tuy A ch i, s&b xdYa6mh lo i va ki hi @
tY &g Rng la M3, M10, M16, M18 6 Ai A
hanh thi nghi Cm.

Nghién ¢ 1 & ¥di An hinh thai va 6%
d An phan lo °i ¢ Ua cac ciJng n3m @& phan
Ifp 6 Y@daa trén cac 6% @ An hinh thai,
kich th Y& khu "n | °c, cu@g sinh bao t &,
bao ta,v.v va so sanh va khéa phan lo “
¢ Ua Schipper va Stalpers (1984); Kurtzman
va Fell (1998); Barnett va cs. (2000); Klich
(2002) 6Asabx 6mh lo ®i & A chi ho % & A
loai cho cac ch Ung n3m.

[a] [b]

Hinh 1a. M3 - hinh thai cu
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Ch thg M3: trén méi tr Yég PDA,
khu ' n | °c phat tri A r 3 nhanh t ° 30°C,
khu " n | °c tron, mau @&n nh °t, mép khu 'n
| °c c6 qu2ng tr Ing nh t, sé n3m mi¢ tla
tron, s & khi sinh ng n, cé r Agi ® cu @g bao
ta nh>n, khéng c6 vach ng -n, m & da | ¢
ho% t °0 chum t b than bo, sinh s@ b ,ng
cach hinh thanh nh &ng cu @g sinh bao ta va
tUi bao t & Bao t akhodng co roi, g 2n nh Ytron,
6y nh 3, n mtrong tlibaot & So sanhva
khoa phan lo i ¢ & Schipper va Stalpers
(1984), ch Uthg vin 3m nay & Y@s &b xxac dmh
thu > chi Rhizopus spp. (Hinh 1a).

Ch thg M10: trén mdi tr Y #ég PDA,
khu'n | °c phat tri A r 3 nhanh t % 30°C.
Ban © 4 khi con non, h Csé c6 mau tr Ing,
sé& n3m dai, béng x @, sau chuy A d2n
thanh mau nau xam, cé r Agi ® s & khi sinh
dai h @ M3, cu @g bao ta nhi ha M3,
nh »n, khéng cé vachng -n, m & 6 &l ¢ho %6
t°o chumt b than bo. L&i bao t acd hinh ¢ 2u
ho % hinh ovan. Bao t aco hinh c2u ho %
hinh ovan. L6i baot a 6 A 6 xtu O®nao &
thYag bisUp xu@g 6At° thanh hinh
chi & 6. So sanh céac 6 vud An ¢ Ua M10 va
khéa phan lo % c Ua Schipper va Stalpers
(1984), chUng n*m m @ nay & Y@sab xxac
dmh thu > chi Rhizopus spp. (Hinh 1b).

[d]

Ongsnhbaot & baota.1b: M10 - hinh thai than bo,
cu Ongsinhbaot & baot a 1c: M16 - hinh thai baot
b Nng bao t a, th Abinh. 1d: M18 - hinh thai h

3 cu Ong phatsinhbaot 3
Cs éi Gang hinh thanh bao t a



Ch Uhg M16: khu ‘n | °c béng x @, phéat
tri A kha nhanh, kichth Y &khu 'nl °c sau 96
h nudi c3y la 4,7 cm. Khu 'n | °c tron, m %
tr Y& khu 'n 1 ° lic 6% c6 mau tring, sé
m h nh Ynhung, v Asau chuy A d 2n sang mau
vang hoa cau r ®sang mau xanh réu 6 fm,
mép khu 'nl °c c6 d°ng hinhtia, s &n 3m m ¢
tlatron. S @n 3m c6 vach ng -n, phan nhanh;
cu@g sinh bao t & khéng phan nhanh, cé
b Mg hinh ¢ 2u, | &. Th Abinh 1t 2ng; bao t &
tr 2n, hinh ¢ 2u nh »n, mau vang. So sanh & %c
d A ¢l M16 v & khoa phan lo°i ¢ G Klich
(2002), M16 BY® sd bx xa4c 0omh 1a
Aspergillus oryzae (Hinh 1c).

Ch thg M18 : khu 'n | °c c6 mau tr ing,
b %, d °ng s @& Trén mditr Y &g PDA, khu 'n
| °c c6 & Yng kinh kho @g 2,3 cm, trén moi
tr Ydg MEA khu 'n 1° c6 & Yng kinh
kho @g 1,7cm. S & n 3m th 3p, c6 th Ath Ya
th & ho %4 kha day, c6 khi m & thanh nim &
gi &. Hinh thanh h Cs & n 3m va cac t Abao
nh Yt Abao n3m men. H Csé& n 3m c6 vach
ng -n ngang, c6 kh ®n -ng hinh thanh bao ta
ch @ Céc bao ta ch Océ nhi A hinh d°ng
nhY hinh tron, hinh elip, hinh b 2u d Uc,
hinh ovan, va cé kh ®n -ng hinh thanh ch ©
8 A °o ra cac bao tach ®khéac. So sanh & %
d An hinh thai M18 v khoa phan lo °i c Ua
Kurtzman va Fell ( 1998); Barnett va cs.
(2000), M18 ©O&Y® s& bx xac 6mh la
Endomycopsis fibuliger (Saccharomycopsis
fibuliger) thu ¢ chi Endomycopsis (I &:
Saccharomycetes, b x Saccharomycetales,
h N Saccharomycetaceae) (hinh 1d).

3.2.Xac dInhho °ttinhvaho° t &xt Y &g
8® ¢ th amylase, protease, cellulase
ngo °ibaocUacacch thgvin 3m

Céc enzyme ngo ° bao ¢ G vi n 3m c6 kh ®
n -ng phan gi ®tinh b %, protein va cellulose -
cac ch3t c6 trong nguyén i Q@ 1én menr Y@
gilip cho qué trinh & Yrég hoa trong l1én men
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rye, ho t° ra dinh d Yog cung c3p cho
n3mmen, n 3mm @ phattri A.

K A qu ®kh ® sat s &b x(Hinh 2, 3) cho
th 3y, cac chUhg M10, M16, M18 & A c6 hot
tinh amylase, protease, cellulase. M10 c6
ho °t & xamylase, cellulase m °nh nh 3. M16
co6 hot 6 xenzyme protease m °nh nh 3. M3
khéng cé ho°t tinh amylase va ho °t dx
protease va cellulase y A nh 3. L YBg 6
Ph ‘'m va cs. (2000) & nghien ci mx s O
ch Uhg vi sinh v §t Pcac s@® ph ‘'m lén men
truy A th @g. Trong @&, chlg Aspergillus
awamori 6 Y@&phan | P t Pbanh men r Y&
truy A th @g co hottinhc tlhgg2nt YEgt &
v &ch Uhg M10 va M16, va ¢ Uhg c6 m % ch hg
n 3m khong c6 kh ®n -ng phan gi ®tinh b *.
Nguyen va cs. (2006) clhig @& sa dlng
Amylomyces rouxii, Amylomyces aff. rouxii,
Rhizopus oligosporus va Rhizopus oryzae 8 A
léen menr Y@&n A than b @ching 8 A co kh ®
n-ng th Uy phan tinh b % trong méi tr Y &g
th «chtinh b % g °0. M % du M3 khdng c6 ho %
tinh amylase nh Yag chiing t6i v |n s ad Uhg
né 6 Aam & Och Mg am. Qua @& xem xétm ©
t Y &g quan gi & ho °t tinh enzyme 8An -ng
su3r Y & cho cac thi nghi @ sau nay.

3.3.Kh®o sat mxts O yAit O®nh hY ay
ho °t dxg, dxb A c lh enzyme ngo °i
baoc tavin 3m

3.3.1. Inhh Yagc thpH

Trong quatrinhs @ xu3tr Y@ pHc &
dkhlénmenr YathY &g thay 6@ s a thay
8 Onay c6 th AsA®@h h Yeg t & kh ®n -ng
0 Yrigy hoa ¢ G cac ch Ung vi ném.

K A qu ®h Ahi @ ahinh 4 cho th 3y, pH
thich h @ cho hot &rg cUa enzyme
amylase n ,m trong kho @gt b4 -7va 0%
bi@ apH 6. KA qu®nay phd h & va
nghién ¢ fu ¢ Ua Li va ¢s.(2007). Khi gia tr 1
pHcaoh& 9vath3p ha 3, ho °t tinh ¢ Ua
enzyme gi @. pH thich h é cho protease
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cUa 4 chUng vi n3m ho °t & rg n ,m trong

kho @g pH 8, 9, 10 dY¥c W apH 8 va 9.

Protease cla cac chUng rBm nay c6 th A
thuxc nhom protease ki An. H2u hA
cellulase ¢ t cac chUng n®m 8 A ho °t 6 Rg

akho ®g pH khar mgt b3 6A 10 va ho

0 rg thich h @ nh 3t trong kho @g pHt b 5
dA 7. KAqu®kho ®g pH ho t & Rrg cUa
cellulase pht h é v anghién ¢ Ru cUa Zhang
va Chi (2007), va Murashima va cs.(2002).

C -n cRvao cac kA qu®nay, pH thich
hé cho hot 8nrg cla enzyme amylase va
cellulase c th c®4 ch Uhg vin 3m & Yach [ 1a
pH 5,8 va protease la pH 8,5 & Ahac hi @
thi nghi @ xac 6°b A nhi €c th enzyme.

3.32. Inhh Yagc tanhi @ & x

Nhi @ 6> UnglayA t Qquantr Kig @h
hYeg 6A 6> A clhenzyme, nhi € 8>quéa
cao sAlam enzyme m 3t ho °t tinh.

KA qu® cho th3y, h2u hA cac lo-“
enzyme vin ho ®t 6 Rg m °nh khi @ & Y&x a
ly nhi @ &xd Y &50°C; khi a60°C, ho°t & x
enzyme bt 62u gi® kha m °nh va khi
nhi € 6 & ha 70°C thi ho°t 0 xenzyme
gi @ m°nh va m 3t ho % tinh a 90° Riéng
protease ¢ th M3 khi x aly a®0°C v in c6 ho t
tinh m °nh nh 3. Sau khi x aly snhi € & x
90°C, protease va cellulase ¢ (& M16 v {n con
c6 hot tinh, tuy khnay A (Hinh 5). Nhi € 8 x
cao G lam bi A tinh caclo % enzyme.

C n ¢ R vao cac kA qu ®nay, ching toi
@ ch @ 30°C la nhi € & xthich h & cho sa

2] [b]

Hinh 2. Ho
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ho°t & Rrg c ta cac lo % enzyme ¢ Ua 4 chUng
vin 3m 8 Ai A hanh céc thi nghi @ sau.

3.4. Thanh ph 2n protein- enzyme ngo °i
baovin 3mnubitrén méitr Y &agx Op

Nh . m kh ® s&at thanh ph 2n enzyme
ngo % bao ¢l cac chlhg vi n 3m & Y@nghién
cfu, ph Yé&g phap & @ di bi A tinh protein
@ 6 Y@sad Uhg. K Aqu ®d @ di SDS- PAGE
(Hinh 6) cho th 3y enzyme ngo °i bao ¢t cac
ch Uhg vi n 3m khéa phong pha v akich th Y&
phan ta kha khac nhau (sov ddthcan 60
ch thg khong th 3y cé b -ng protein). 6 i A nay
d Agi @ thich vi vin 3m co6 nhi A lo i enzyme
ngo % bao nh Y amylase, protease, cellulase,
pectinase, invertase, catalase, lipase,v.v. V a
kAqu® & @ di c th gi Ag 6, 7 1a GFP (green
fluorescent protein) va BSA (bovine serum
albumin) ( & bi Akh ©l Yag phant § bYé
d4 xac omh h Cprotein - enzyme ngo ° bao
c W céc ch g n3m 6 kich th Y & ph Cprotein
- enzyme kha r ng. KA qu® d@ di hC
protein - enzyme ngo 9 bao c & cac vi n3m
t °0 c&s aeho vi € thi Ak Acac thi nghi @n tinh
s°ch enzyme b.ng sic ky sau nay. PhO
protein - enzyme co t Y g quan t & ho °t tinh
va ho %t 6 xc & cac lo enyme. Ch Uhg M3 ¢co
ho ° tinh cac lo % enzyme kh ® sé y A nh 3,
ho % khdng c6 so va cac ch Uhg khac thi co it
b -ng h &, va b -ng protein thu & Yeclhg m &
h & so v & cac ch Uhg khac. Va M16 ¢6 2 lo
enzyme kh ® sat c6 ho tinh m °nh nh 3t c6
b-ngr3t 6.

°t tinh amylase (a), cellulase (b), protease

(c)ngo °ibaoc Uhcacch Uhgn3mmOc
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Hinh 6. 6i @ di SDS-PAGE. 1. 6C (g °0),
2. M3, 3. M10, 4. M16, 5. M18,
6. GFP, 7. BSA

3.5. Kh ®o sat sa chuy A héa nguyén
liCutrongl@nmenr Y@

Ti /b theo, vai trd ¢ U th A Ua cac ch Ung
vin3m 6Asalén menrYa 6 Yanghién
cBu théng qua vi @ kh ® sat qua trinh
chuy A hoa céc ch3t trong qua trinh I&n
men rY & cé thanh ph 2n n3m m @ khac
nhau. Céng th Rc |én men rYeé chung
gn:gonk, yAtOOamhh lan 3m men,
va khac nhau agéac ch Ung vi n3m thém vao,
riéng cong th Rc & Och Bng (CT 6C/ CTO) s a
d Ung men rY & truy A th @g Gia Lam, Ha
N CT1 - N 3m men + M3, CT2 - N 3m
men + M10, CT3 - N 3m men + M16, CT4 -

N 3m men + M18, CT5 - N 3m men + M10,
M16, M18, CT6 ch Ecé M18, khéng c6 n 3m
m @ va n 3m men.

35.1. Ham | Yé&g 6Yag kha cla cac
cong th Rc r Y& trong giai @ °n lén
men | Ing

Ham | YB&g 6 Yrig kh & M) trong d th
Ién men th Ahi @ ho °t 6 Rg & Yrig héa c Ua
cac ch Ung vi n3m. Kh ®n -ng 1én men c &
n3m men c Ghg & Y&th Ahi @ qua s & thay
d0ham | Yag 6 Yrig kh & qua cac ngay lén
men | ing. S& thay 6 Oham | Yeig 6 Yriy
kha cUa cac CT qua cac ngay trong giai
@*°nlén men IIng (& tr ®qua 3 ngay Ién
men ‘m/x @) 6 Y&th Ahi @ trong hinh 7.

T® 6xtieu th U & Yrg kh & do vi n3m
t°o ra kha @ &mhht b ngay thR hai tr &ed.
0 Y#g kh aliént Ucd Yat°o ravas a dUng
trong qua trinh 1én men r Y& CU thA
| YBg OVYrig kha 6¥et°ora 6Yalén men
r Y@ b dn 3m men ho % do chinh n3m m @
sa dUng lam dinh d Y gg. Sau ngay thB 2
ham| Y &g & Yrg kh at -ng gi @ chénh | €h
khéng | & (8 #bi @ axdng th Rc & Och Rng-
CT0). & CT6C CTO, I Y &g 6 Yrig kh a con
| % la it nh 3t, c6 th Anh fh &hh qué trinh
Ién men &Gy cho hi @ su 3 cao nh %, va do
h Qisinhv § a€T 6C 8% 6 Uh & trong khi @
cac cong th & con 1% ch 6 n3m men va n 3m
m © ma khéng c6 vi khu “n.

O 0 ngay
O 1 ngay
O 2 ngay

0O 3 ngay Hinh 7 Ham I Y é‘g 6 Y B-g

_ |ocne|  kha (uM)c Uacaccongth B ¢

0O 6 ngay

60.00
5
50.00 4
=21
= =1
3
i 40.00
£
F) E
£ 30.00 - !
> 55 == i3] =5
g = il =
£ 2 ££ j f =21 illil}: i
— 20.00 L L I e =
: A1l
£§
10.00
0.00 F
cTo cT1 cT2 cT3 cTa cTs cTe
Coéng th ic
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Hinh8.S abi A& 6xngpHc Ucaccongth [clén men

3.5.2. pH ¢ th cac d kh lén men trong
giai G °nlénmen! Ing

S a gi @& pH qua nhanh trong qua tinh
lén men c6 thAdin dAt él Cch Ac Ua mm
men t -ng m °nh (Ph°m Thu Ha va cs,,
2010), pH &h h Yeg t &s & hot 6 Rrg cUa
cac enzyme (qué trinh &Y &g hoa) trong
dkh 1én men. Do @, chang t6i ti A hanh
thi nghi @ va thu 6 Y&k Aqu ®h Ahi @ a
hinh 8.

Nhin chung, pH gi & m °nh trong ngay
d2u cUa qu trinh 1én men |1 ng, t b kho@®g
3,9 - 5,2 xu @g kho @g 3,0 - 3,7 va sau @
@ 8mh 8 A cu ®qua trinh 1én men (Hinh
8). Theo Joosten va Peeters (2010), qua
trinh Ién menr Y@ (t P 6 Yrig va 1én men
ch B/ & n 3m men Saccharomyces cerevisiae)
c6 th Ax ® ra trong kho®ng pHt b 2,8 6 A
8,3, nhYng pHt ® Yu cho qua trinh nay t b
4,8 6A6,0. N A pH quath 3p (< 2,8) ho %
quéa cao (> 8,3) sAcho n-ng sustr Yer 3t
th3p. S& gi@ pH 6 Yegi @thich lados &
hinh thanh CO , va m % | YRg | & céac axit
h au cétrong qua trinh Ién men Aspergillus
oryzae cO kh ®n -ng t °0 ra cac acid h au ca
nh'Y citric acid va acetic acid (Kammoun va
cs., 2008), nhi A loai n 3m thu  chi

Rhizopus c6 th As@® xu 3t lactic acid (Zhan
va cs., 2007), cac loai thu x Endomycopsis
cUng co thAsinh ra gluconic acid (Milsom
va Meers, 1985). K A qu ® nghién ¢ u nay
phi hé& v ak Aqu & Ua Nguyen (2004).
3.5.3.N-ngsustr Y@

Sau 7 ngay Ién men | Ing, cac cong th &
léen men & YachYng ¢t va xac 6mh n -ng
sudtrYeb ngc@ k ARY@saukhic3t e
t3t ¢ ®Ac cong th Bc trong su @ khéng mau,
khéng mui | °.

V athanh ph 2n n3m men nh Y nhau, vi
n3m khac nhau, cong th Bc 3 c6 nng su 3t
rYeé m °nh nh 3 156,33 g/kg g °0 (B @g 2).
CT5cUng cé nng sudtrvYeg2nb,ngva
CT3, c®2 coéng thRc nay 8A cd chung
ch Ung M16, cé hot tinh amylase, cellulase
m°nh. CT1 c6 chUng M3 cé hot tinh
amylase y A g2n nh Y khoéng cé, c6 nng
sudtrYeth3pnh3t S@&IYeagrYe axéac
céng th Bc nay 6 Ath3p h & & Och Bng va co
lién quan & Aho °t tinh cac lo % enzyme ¢ Ua
cac ch Ung rim & Yrig hoa - 6 Yac iE1a ho °t
tinh amylase (B &g 2). Ngoai ra, &CT6,
thanh ph 2n ch Ec6 M18 - thu xc loai n3m
men - cho n-ng sustrYeatYag 60Ocao.

s



V Yy, M18 v ba c6 kh ®n -ng & Yrig hda v ka
c6 kh®n -ng r Y@ héa khda m °nh. K Aqu®
nghién ¢ Bu nay pht hé va k A qu ®cla
Limtong va cs. (2002). Riéng CTO (CT 6C)
chon-ngsudtrYecaonh3tnhY & 6VYe
nhqn 6mh adrén, khi kh ® sat ham 1Y &g
8 Yrig kh & con 19 amgay cu Ogiai 60 °n lén
men | Ing.

NhY vfy, c6 m®lién h Ctél Cthufn
gi & kh ®n -ng 6 ¥ng hda (ho t 6 xenzyme
ngo i bao) cUa mm m @ trong men v &
n-ngsusdtrYa. 06Akh ® satxemvi €Y Rg
I & cac chlhg n3m m @ vao men c6 @h
hYem 6Athdigianvan -ngsudtr YanhyY
th Anao, ching téi @ lam cac thi nghi @n
tY &gt anhvYng thay cac yA t Oc Odnh l1a
n3m men nh Y trong b&g 2 b ,ng 10 g men
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rYetruy A thGg (MRTT)t PGia Lam Ha

N % nh Y trong b@g 3 va b &g 4. Cac cong
thBc cUng khac nhau vAchUng vi n3m
nghién ¢ Bu & Y&thém vao nh Yng va Y ég
nhi A han thi nghi @ tr Y& (40g m®
ch Ung).

Ham | Y&g 6 Yrig kh & @M) va pH ¢ G
t3t cong th & thi nghi @ ¢ ®céc cbng th Rc
8 A gi @ sau 6 ngay 1én men | Ing. Ham
| YBg 6 Yrig kh & aCT0-2 (6C) gi @ m °nh
nh 3t con cac coéng th Bc con I ¢ Ung gi &
m °nh nh Yrg khéng b .ng CT0-2. Ban &2u
ham | Y &g 6 Yrig kh & ¢ th cac cong th Rc thi
nghi @ ¢ Ung th3p h & céng th Bc 6 Och Rng
(B@g 3). BY& 6% c6 th Ada @an t -ng
| Y&g vi n 3m 6 Yrig héa trong men r Y@
khong gitpt -ngn -ngsusdtr Ye.

B®ng2.N-ngsusdtr Y& (g/kgg °o)c Uhcaccongth Rclén men

Cong thic Thanh ph «n céng thic N ng su ©tm g (g /kg g ¥o)
CTO Men r m g truy An thOng Gia Lam, Ha NYi 215,00 + 5,57
CT1 N ©m men + M3 53,67 + 5,51
CT2 N ©m men + M10 72,33 +5,51
CT3 N ©m men + M16 156,33 £ 6,51
CT4 N ©m men + M18 77,67 4,51
CT5 N ©m men + M10 + M16 + M18 150,33 £ 6,51
CT6 M18 121,67 £ 6,66

B®ng3.Ham| Yé&g 6Yagkha (uM)vapHcacdl chlénmen &
vacu Oigiai do°nlénmen! Ing
Ham Im g y mrég kh i (uM) pH
CONg  Thanh ph«n
th ic p B3t § «u lén Tr m 8 khi B3t { «u [én men Tr m 8 khi
men | Ong cGtmag I Ong cGtmu
CT0-2 MRTT 32,86 + 0,68 517 +0,12 3,62 £ 0,09 3,45 + 0,07
CT1-2 MRTT+M3  26,69+0,78 7,55+ 0,14 3,72+ 0,09 3,33 £ 0,07
CT2-2 MRTT+M10  30,51+0,12 12,12 + 0,12 3,72+0,08 3,22 0,06
CT3-2 MRTT+M16  23,82+0,65 9,01+ 0,16 4,02£0,12 3,45 + 0,06
CT4-2 MRTT+M18  27,05+0,22 14,23 + 0,32 3,76 + 0,07 3,10 £ 0,09
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B®ng4.N ngsudtr Y& (gkgg °o)c lacaccongth Fclén men

c6 cung thanh ph

2nmenr Yatruy Ath Ong

Cong thic Thanh ph «n N ng su©tmag (g rmg/kg g ¥o)
CT0-2( C) MRTT 209,33 + 6,03

CT1-2 MRTT + M3 192,33+ 5,51

CT2-2 MRTT + M10 151,00 * 6,56

CT3-2 MRTT + M16 204,67 + 6,03

CT4-2 MRTT + M18 173,67 £ 5,51

S@|YegrvYeathu 8 Ya athi nghi @n
th3 2 gi® v & m Rc 6 xkhac nhau khi cho
cac lo® vin 3m khac nhau (B @g 4). T b &,
c6 th Ach Bng minh nh fh dhh trén. K Aqu ®
n-ng susdtr Ye athi nghi ¢ nay @& phU
nh fn vai tro tich ¢ ac cUa vi@ t -ng t &l Qi
n3m trong I[én menr Y @& m % du cac chUng
c6 ho°t tinh amylase m °nh ¢ Ung khéng
t-ngs@ | Yag r Ya Co6 th Ado trong qua
trinh 1lén men r Y& n 3m m @ va n3m men
sa dUng ddch3t la tinh b % va 8Yrg 6A
sinhtr Yegvasinhs @va 6@gth dcoth A
t°o ra cac ch3 khac nh Y acid, v.v., lam
gi@ n-ngsudtrYa Giatr IpH th3p con
c6 th ARc chAlén ho %t 6 rg ¢ Ua rm men,
k Aqu ®am gi ®n hi @ su 3 1én men.

Qua c @2 thi nghi @ lén menrY & g °o
trén, ta th 3y ch Ung M16 - Aspergillus
oryzae c6 kh ®n -ng 6 Yriy hda t ®nh 3t va
chon-ngsusdtr Ye(cung v an 3m men) cao
nh3t, mdiungu @ phan| pclandlatp
m @t Y ég.

3.5.4. M Qi tY &g quan gi & pH, ham
IYég 6Yagkha tr Y&khic 3tvan -ng
sustr Ya

Gida pH, ham | Yag 6 Yrig kha tr Y&
khic3tvan ngs3tr YecUa cac cong thc
c6 thAco mOt YAg quan v & nhau. M ®
tY &g quan gi & cac 6P| YRg ac®2 thi
nghi @ trén & Ya&ti A t Uc xac 6mh b ng
cach s a dUng ham correlation trong excel.

H Gs G Y &g quan gi 4a pH tr Y &khi c 3t
van-ngsusdtrYe ax®2I2nthinghi @nla
0,82 va 0,81 (>0,75) th Ahi@ m Ot Y ég
quankham °nhgi &@apHvas®IYagrYe
t°o ra. pH ¢ Ua ddh lIén men cang th 3p thi
s@ I YRgr Yecangth 3p. pHc ladkhcang
th3p thi c6 nhi A s@® ph ' m ph U d& quéa
trinh Ién men nh Y cac acid hau calam
gi@ n-.ngsudrvYatu 6Ye MOt Yag
quan nay r % céy ngh Btrongth &t Akhim &
rng quy mdé s & xu 3, khi ¢ 2n so sanh ch 3t
| Y &g c (& cac cong th & 1én men ta c6 th Ad /&
dang thdng quavi € @ pH.

3.5.5. Xac &hh ham | Y &g aldehyde,
methanol va cOn b fc cao (Iso-
amylacohol, Iso- propanol)

S@xudtrYeacothAtoramits @
ph ‘'m ph U nhY aldehyde, ester, acid h &u cj
methanol, r Y& b cao. Ching gay ra
nhi A tac h°i dAch3t | YRgrYevasRc
khTfengYéasadUng. CacmurYe & 0 Y&
ki An 8hh m st s &hanh ph 2n trén. M u 1:
RY@& thanh ph ‘'m sa dUng men truy A
thdg. Mpu 2: RY & thanh ph ‘'m sad Ung
M18 va n3m men. M w 3: RY@& thanh
ph'm sa dlhg M10, M16, M18 va n 3m
men. Banh men r Y@ truy A thg Gia
Lam, Ha N % va cac ch Ung n3m men, vi
n3m 6 Yrg hbach mw 1,2, 3choryYa
thanh ph ‘'m 8A c6 chRa ham 1Yag
aldehyde qua m 3c cho phép (B&®g 7).
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Yég dYagkha tr Y&khic 3t

van -ngsudtr Yaéc lacaccongth Rc aethinghi gnlénmenr Y&

c6 thanh ph2nc

O8hhlan

3m men

Ham Imngpg y mrég kh i
trmB8khic©tmag

pH

Ham Imgg ¥ mrég kh i -0,65 1

N ng su©tmag 0,82 + 0,02 -0,50
B®ng6.M OitY &igquangi & pH, ham!| Yég 6Yagkha tr Y&khic 3t

van -ngsudtr Yaéc lacaccongth Rc athinghi gnlénmenr Y&

céthanh ph2nc

O&hhlamenr

Yatruy Ath Ong

Ham Imgg y mrég kh i

pH trmBkhicO©tmag
pH
Ham Imgg y mrég kh i -0,89 1
N ngsu®©tmag 0,81+ 0,03 -0,78
B ®ng 7. Ham | Y @&g aldehyde, methanol va ¢ @b fccao

(iso- amylacohol, iso- propanol) ¢

thm xtsOmur Y & thanh ph 'm

Tén ch tiéu MU tl?r?hv ! KAt qu § (QMCI\S,\? % I_tlg:uz%ul%/ér:(hn
Ham I m gg Aldehyde 1 mg/l 27,10+ 0,30 Khéng I M hkn 5.0 mg
(tinh theo acetaldehyde) 2 3092+021 acetaldehyde/l c xn 100
3 30,95+0,19
Ham | m gg Methanol 3 o/ KPH (<0,01) Khéng | & h kn 300 mg/l ¢ xn 106
Ham I m gg ¢ xn b +c cao 3 mg/l KPH (< 0,1) Khéng | n h kn 5.0 mg methyl 2-

(Iso - amylalcohol, Iso -
propanol)

propanol/l ¢ xn 100

KPH: Khéng phat hi Cn

M i r Y & thanh ph ‘m 2 ch E£6 n3m men
(gi @ 3m men - M18 van 3m men) nh Yhg | Y &g
andehyde v n cao va tY&g 6Ydg vam u 3
(bao g ® n 3m m @ va n 3m men). K Aqu ®nay
ch®g t Tvi n 3m khéng co vai trd nhi Au trong
vi € t °o0 thanh aldehyde, methanol vac @ b %
caotrong r Y &thanh ph ‘m.

4. K, TLU tN

V & cac k A qu ®nghién c Ru aetrén,
ching t6i s dbx @ 6 Anh ang kA lu Th sau:
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4chUngvinmmé @& 6Yetuy Achdtb
21 chUng ndm phan| P 8 Y& @& sabx 6 Y&
dhh danh va 6 Y4t tén tY &g Rng la M3, M10
thu xc chi Rhizopus; M16 la Aspergillus
oryzae va M18 la Endomycopsis fibuliger -
gi @ 3m men.

0i @ di SDS- PAGE th 3y enzyme ngo °i
bao ¢ Ua céac chung vi n3m kha phong phu
v & kich th Y & phan ta r 3t khac nhau. Céac
ch Ung ¢6 hot tinh enzyme ngo i baoy A c
it protein ngo “i bao h a.
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Hot 6xt Y&g &0Oc enzyme amylase
clh cac chlhg vi n3m trong men c6 @h
hYegtas®I| Yagr Yatc°othanh. Khit -ng
télC4loivin3mvalYag nhi A vao men
rYatruy Ath @gkhoénglamt -ngn-ngsu
rYé& NgYeéldin-.ngsudtrYeal®g @ so
va 60ch Mg khong thém vi n 3m. Gi & pH
clhdthlén mentr Y&khic3tvan -ngsust
rya t° thanh c6 mOt Yég quan t é1C
thu n, pH d th Ién men cang th 3p thi n - ng
susdtr Yac Uhg cang th 3p.

Vi n 3m khéng c6 vai trd nhi A trong
vi @ t °o thanh aldehyde, methanol va ¢ @
b Tt cao trong r Y & thanh ph “m.

L¢ICIM N
0 Atai nay 6 Yehoan thanh nh &
m % ph 2n kinh phi ¢ Ua 6 Aai tr g & An
c3p tr Y&g, 6°i hid Nong nghi @ Ha N %,
ma s OT2011-12-7T 6, do TS. & ¥ng Xuan
Nghiém ch U tri.
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