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SAN XUAT CHE PHAM Aspergillus oryzae KZ3 KET HOP
Aspergillus awamori HK1 CO KHA NANG SINH PROTEASE
CAO TREN MOI TRUONG BAN RAN (NGO MANH - BOT MY)

Duwong Thi Hwong, Nguyén Hién Trang*

Truong Dai hoc Nong Lam, Pai hoc Hu€, 102 Phuing Hung, Hu€, Viét Nam

Tom tét. Nghién cttu nay khao sat anh hudng ctia mot s6 yéu t6 dén qud trinh san xudt ché
pham Asperqillus oryzae KZ3 két hop Asperqillus awamori HK1 sinh protease cao trén moi
truong ban ran (ngd manh — bot my). Két qua nghién ctru cho thay hoat ¢ protease va mat
d6 t€ bao thu duoc cao nhat lan lugt 1a 1976,3 (Ul/g chat kho) va 8,608 (logtb/g) trén méi
truong ban rén 70% ngd manh : 30% bot my; dé am ban dau cua co chat thich hop cho qua
trinh sinh tong hop protease ctia chung A. oryzae KZ3 va A. awamori HK1 1a 55%; ty 1€ sinh
khéi ndm moc A. oryzae KZ3 : A. awamori HK1 1a 0,3:0,1% (so v6i khoi luong méi truong) voi
mat d6 t€ bao lan lwgt la 3 x 10° va 1 x 109 sau thoi gian nudi cdy 3 ngay. Ché pham duoc sdy
040 °C trong vong 6 gio va duoc bao goi truede khi bao quan. Két qua nghién ctu da dé xuat
quy trinh san xuat ché€ phdm A. oryzae KZ3 két hop A. awamori HK1 trén moéi truong da néu.

Tw khoa: méat do t€ bao, ngd manh — bét my, protease, sinh khdi ndm mdoc

1  Datvan deé

Aspergillus oryzae va Aspergillus awamori dwgc biét dén la cac loai ndm mdc 6 kha nang
sinh tong hop cac enzyme amylase, protease, cellulase... c6 hoat tinh cao trong moéi treong ban
ran theo phuong phap nudi cdy bé mat (Luong Diic Pham, 1998; Manan va Webb, 2016) [9, 14].
Trong moi treong tie nhién va nhan tao, vi sinh vat thuong song thanh mot quan thé, trong khi
0 diéu kién phong thi nghiém lai cht yéu sit dung ching riéng 1é vi mét s6 chung ¢6 tinh d6i
khang véi nhau. Tuy nhién, trong mot s6 truong hop, cac chung vi sinh vat khac nhau lai ¢é
tinh hop tac; chung két hop cung nhau d€ san xuat cac enzyme khac nhau. Benoit-Gelber va
cong sw (2017) da thyc hién nghién ctru viéc nudi cay két hop A. niger va A. oryzae trén mdi
treong cam lda my cé kha nang sinh enzyme carbohydrate; Gutierrez- Correa va Portal (1999)
da nghién cttu va két luan rang hoat do cellulase tang 1én khi nudi cdy hdn hop A. niger va
Trichoderma reesei trén ba mia [3], [7]. Pac biét vao nam 2009, Pilar Dorado va cong su da nghién
ctru va cho rang viéc nudi cdy hé 1én men ran (SSF) ctia hai chting A. oryzae va A. awamori trén

cam ltia my sé san xudt cac phitc hop enzyme giau enzyme phan giai tinh bot va protein [15].
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Protease ngoai bao ¢ thé duoc san xuét theo phuong phap 1én men chim hodc 1én men
bén ran. Phuong phap 1én men ban ran dic biét thich hop cho su phat trién ctia ndém vi ching
yéu cau d6 &m thap hon so véi vi khuan (Ogawa va cong sw, 1995) [11]. Ngoai ra, phwong phéap
1én men nay twong doi don gian, ré tién va mang lai hiéu sudt sinh tong hop enzyme cao (Wang
va cdng su, 2005; Thanapimmetha va cong sw, 2012) [17], [20]. Co chét dung trong phuong phap
1én men nay la cac san phdm ndéng nghiép nhu gao, cam, ngd manh, bdt my hay cac phé phu
phdm (Nguyén Dtic Luong, 2010; Lwong Ditc Phdm, 1998) [8], [14]. Trong d6, ngd manh 1a mot
loai vat liéu roi, tinh bot c6 trong ngd manh thuwong khong tao thanh khoi két dinh nén rat
thuan loi d& 1am mdi trudong ban ran trong nuoi cdy bé mat (Nguyén Diec Lugng, 2010) [8]. Bén
canh d6, bot my duwgc xem la ngudn co chat tdng hop protease cao trén moi truong ban rén
(Negi va cong su, 2006; Nguyén Hién Trang va cong s, 2013) [10], [18].

Trong nghién cttu nay, ching tdi trinh bay két qua khao sat anh huwong cia mot s6 yéu to
1én hoat d§ protease va mat do t&€ bao trong ché phdm A. oryzae KZ3 két hop A. awamori HK1
trén mdi trudng ban ran (ngd manh — bot my) gom ty 1é sinh khdi ndm mdc bs sung, thanh

phan moi treong, dd am ban dau cua co chat, thoi gian nudi cdy va nhiét do sdy.

2 Vatliéu va phuong phap

21 Vatliéu

Chung A. oryzae KZ3 va chung A. awamori HK1 phéan lap tir cac hat ng cdc (dau tuwong,
ngo) dé€ tng dung trong san xudt koji twong, regu va duoc cung cap boi Phong thi nghiém vi
sinh, Khoa Co khi — Céng nghé, Truong Pai hoc Nong Lam, Pai hoc Hué.

Ng6 manh duoc mua tai cho Tay Loc, thanh phé Hué€ véi thanh phan protein 7,9%;
glucid 68%; lipid 3,2%, cellulose 1,8%; tro 1,16% va kich thudc <1,7 mm (tw phén tich).

Bot my tréng duwoc mua tai chg Tay Loc, thanh phd Hué ¢é thanh phan protein 29%; lipid
>1%; carbonhydrate >72%, nang lwong >340 Kcal.

2.2 Phuwong phap
B tri thi nghiém
Anh hwéng ciia ty 18 ndin moc bd sung dén hoat do protease va mdt d6 té'bao cia ché’ phdm nim moc
Aspegillus oryzae KZ3 két hop Aspergillus awamori HK1

Chuan bi 100 g moi truong ban rin véi ty 1& 70% ngd manh : 30% bot my; moi treong
duoc trai déu voi chiéu day 2 cm; d¢ dm ban dau cta co chat 1a 55%; ty 1€ sinh kh6i ndm mdc
(thu nhéan sau qua trinh nudi cay trén moi treong Czapek-dox & cac diéu kién thich hop da

khao sat) b6 sung Ian luot theo cac cong thirc trong Bang 1. Sau 3 ngay, thu ché pham sy ¢ 40
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°C trong 6 gio, lam ngudi trong binh hut am, bao goéi va bao quan lanh. Xac dinh hoat do
protease va mat d6 t& bao ctia ché phdm (Nguyén Dtc Luong, 2010; Nguyén Hién Trang va
cong s, 2013) [8], [18].

Anh hwong cua ty 1¢ thanh phin méi treong (ngé mdnh — bot my) dén hoat d9 protease va mit dg té'bao
ctia ché’phim ndm moc Aspegillus oryzae KZ3 két hop Aspergillus awamori HK1

Chuan bi mdi truong ban ran theo cac ty 1é trong Bang 2. Mdi truong duwoc hap tiét trung
& 121 °C, 15 phat va diéu chinh d6 dm 1én 55% bang nudc cit tiét tring truedc khi bd sung sinh
khoi ndm moc A. oryzae KZ3: A. awamori HK1 theo ty 1é da chon. Tién hanh nudi cdy ndm mdc
trén khay ¢ nhiét do phong trong vong 3 ngay. Thu mau sau 3 ngay va sdy & 40 °C trong 6 gio,
lam ngudi trong binh hut &m, bao goéi va bao quan lanh. Xac dinh hoat d6 protease va mat d¢ t&

bao cta ché pham.

Bang 1. Ty 1é sinh kh6i ndm m&c so véi khéi luong moi trueong (%)

Ky hiéu

Pon vi pCl1 pC2 CT1 CT2 CT3

(%) | CFU/g | (%) | CFU/g | (%) | CFU/g | (%) | CFU/g | (%) | CFU/g
A- oryzae |04 | 4x100 | O 0 01 | 1x106 | 02 | 2x105 | 03 | 3x10°
KZ3 Ty
A. awamori 1
' 0 0 04 | 4x10° | 03 | 3x10° | 02 | 2x10° | 0,1 | 1x10¢
HK1

Ghi chii: PC1: 0,4% A. oryzae KZ3; BC2: 0,4% A. awamori HK1; CT1: 0,1% A. oryzae KZ3: 0,3% A. awamori
HK1; CT2: 0,2% A. oryzae KZ3: 0,2% A. awamori HK1; CT2: 0,3% A. oryzae KZ3: 0,1% A. awamori HK1

Bang 2. Thanh phan méi truong nudi cdy (% tong khdi luong moéi truong)

Ky hiéu TL 5:5 TL 6:4 TL 7:3 TL 8:2 TL 9:1
Ty 1é Ngo manh 50 60 70 80 90
(%) Bot my 50 40 30 20 10

Anh hwéng dg dm co chit dén hoat do protease va mdt dg té'bao ciia ché phim ndm moc

Chudn bi mdi truong ban ran gom ngd manh — bot my theo ty 1¢ thich hop nhat. Tiét
trung moi treong va diéu chinh d6 dm véi cac gia tri: 40, 45, 50, 55 va 60%. BO sung sinh khoi
nam mdc A. oryzae KZ3 : A. awamori HK1 theo ty 1é thich hop da khao séat & trén va nudi cdy

trén khay véi bé day mdi treong 2 cm, & nhiét do phong trong vong 3 ngay. Thu mau say & 40
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°C trong 6 gio, lam ngudi trong binh hut am, bao gdi va bao quan lanh. Xac dinh hoat do
protease va mat do t€ bao ctia ché pham.

Anh hwéng cia thoi gian nudi cdy dén hoat dg protease va mat dg té'bao ciia ché’phim nim maoc

Tao moi treong ban ran véi cac thong s§ vé thanh phan méi truong, dd am ban dau cua
co chét sinh khdi ndm mdc da duoc chon ¢ trén va nudi cdy trén khay ¢ nhiét d¢ phong. Tién
hanh thu mau sau 24, 48, 72, 96 va 120 gio, sdy ¢ 40 °C trong 6 gid, lam ngudi trong binh hut
am, bao goi va bao quan lanh. Xac dinh hoat d6 protease va mat do t€ bao cua ché pham.

Khido sdt dnh hwdng ciia nhi¢t d¢ sdy dén hoat dg protease va mat dg té'bao cuia ché’phidm niam moc

Tién hanh nudi cdy ché phdm véi cac diéu kién da khao sat & cac thi nghiém trén. Mau
sau 1én men duoc sdy ¢ 40, 45, 50 va 55 °C trong 6 gio d€ giam dd am cuia ch€ phdm tao diéu
kién thuan 1¢i cho qud trinh bao quan (Nguyén Hién Trang va cong sy, 2013; Lwong Dtic Pham,
1998). Kiém tra hoat d0 protease, mat d¢ t&€ bao va d6 am cua ché phdm sau qua trinh sdy.

Phuong phap phan tich

Xdc dinh s6'bao tir ndm soi bang budng dém hong ciu: S6 bao ti nAm mdc A. oryzae KZ3 va A.
awamori HK1 sau khi lam thuan duoc xac dinh bang phwong phap dém s6 bao tit ném soi bang
budng dém hong cau.

Xdc dinh hogt d protease bang phurong phdp Anson cdi tiéh: Hoat ¢ protease duwoc xac dinh
dua theo phuong phap Anson (1938) va Folin cung cong su (1929) v6i casein lam co chat [1], [6].
Can 1 g mau, nghién min va thém vao 50 mL nudc cat. Lic hdn hop d€ trich ly enzyme (180
vong/phtt, trong 30 phut). Loc hdn hop d€ thu dich trich ly va va bao quan ¢ 4 °C (khong qué 5
ngay dé phan tich). Xac dinh hoat dd véi hdn hop phan tng thiy phan gom 1 mL dung dich
enzyme va 2 mL dung dich casein 2% 1 ¢ 30 °C trong 10 phut d€ phan tng thuy phan xay ra.
Sau d6, d& két thic phan tng bang 5 mL dung dich tricloacetic acid (TCA) 5% (dé bat hoat
enzyme va két ttia chat khong duwoc thiiy phan) va lac déu, d€ yén o nhiét d6 phong trong thoi
gian 10 phut. Tiép theo, loc tach két ttia va thu dung dich trong sudt. Dung dich thu dwoc dung
dé lam phan tng tao mau véi thude thir Folin 0,2 N ¢6 mat Na2COs 6%. Cho 1 mL dich loc
enzyme va 4 mL Na2COs 6% l4c déu. Sau d6, cho thém 1 mL thudc thit Folin 0,2 N 14c déu, gitr
30 phut ¢ nhiét d6 phong. Tién hanh do méat d6 quang (OD) ¢ budc song 750 nm dé xac dinh
hoat d¢ protease. Puong chuan tyrosin duoc thé hién ¢ Hinh 1.
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Hinh 1. Puong chuén tyrosine

Cdch tinh hogt do:

Tinh don vi hoat d0 protease cua 1 mL dich enzyme theo cong thizc:

umol tyrosin X 8
t

Hdproteaase (UI/mL) =
trong do, 8 1a tong ty 1é thé tich toan bd hon hop phan tng (1 enzyme : 2 casein : 5 TCA); t 1a
thoi gian d€ enzyme tac dung véi co chat (10 phut).

Xdc dinh d¢ dm: Do dm co chat duoc xac dinh bang phuong phap say dén khdi luong
khong d6i theo AOAC (1984) ¢ 103 +2 °C trong 2 gio [2].

Xw ly s6 lidu

St dung Microsoft excel d€ xtt ly cac s0 liéu tho thu duoc tir thi nghiém va phuong phap
phan tich phuong sai (ANOVA) d€ xac dinh sy sai khac gitta cac trung binh bang phan mém
Minitab 16.

3 K&t qua va thao luan
3.1  Anh huéng clia mot s6 yéu t6 dén qua trinh san xuat ché pham Aspergillus oryzae KZ3
két hop Aspergillus awamori HK1 trén méi treong ban ran (ngd manh - bot my)

DE b6 tri thue hién thi nghiém nghién cttu anh hudng cua thanh phan moi truong va cac
diéu kién nuodi cdy dén hoat do protease, chung t6i da tham khao mot so tai liéu st dung
phuong phap nudi cay bé mit trén moi treong ban ran dé san xuét ché pham enzyme tho nhu
Nguyén Ptic Lwong (2010), Lwong Dttc Pham (1998) [8], [14].
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Anh huwéng cta ty 16 nAm méc bé sung dén hoat d protease va mat dé t&€ bao cta ché pham
nam moc

Theo két qua Hinh 2 ta thay c6 sy khac nhau vé hoat do protease va mat do t€ bao &
nhiing ty 16 ndm mdc bs sung khac nhau. Mau PC2 cho hoat dd enzyme va mat do t& bao thap
nhdt véi gia tri hoat d protease va mat do t€ bao Ian luot la 845,93 Ul/g va 8,003 logbt/g. Hoat
dd protease va mat do t& bao cao nhat ¢ CT3 véi gia tri dat duwoc tuong ting la 1268,15 Ul/g va
8,548 logtb/g. O DC1 va CT3 ta thu duoc gia tri hoat d6 protesae va mat d6 t€ bao khong co sy
sai khac (p < 0,05). Diéu nay cho thay khong c6 su canh tranh dang ké khi nu6i két hop A. oryzae
KZ3 va A. awamori HK1 trén méi truong ban ran (ngd manh — bot my). Theo Du va cong su
(2008), 1én men dang ran st dung A. oryzae va A. awamori trén moi truong cdm my sé tao ra
dung dich giau enzyme thuy phan tinh bot va protein tao nén dung dich giau amino acid va
glucose. Dorado va cong su (2009) ciing cho rang viéc bd sung A. oryzae va A. awamori vao moi
treong ran cam nghién min hodc dang manh sé tao ra san phadm 1én men thtec &n chan nudi giau

cacbon va nito [5].

Két qua nghién cttu ctia chung t6i phu hop véi Pilar Dorado va cong su (2009). Nhom tac
gia nay cho rang viéc nudi cdy hé 1én men ran (SSF) ctia hai chung A. oryzae va A. awamori trén
cam ltia my sé san xuat cac phitc hop giau enzyme phan giai tinh bt va protein [5]. Bén canh
d6, Benoit-Gelber va cong su (2017) cling cho rang viéc nudi két hop hai chung A. oryzae va A.
niger trén moi treong cam lta my cé kha nang sinh enzyme GH7, GH13, GH28, GH31 cao hon

viéc nudi cdy riéng lé [3].

08,60 - 1400 b
a i
2840 ; 888,890c 12002
2 845,93¢ 1000 &
i
E 8,20 - 800 %
v 8,00 - 600 &
< 400 &
= 7,80 - 200 Z
o =}
Z 7,60 - 0o =
bC1 bC2 CT1 CT2 CT3
m Hoat d¢ protease (Ul/g)
Ty 1€ sinh khoi (%) ==Mit d6 t&' bio (logth/g)

Hinh 2. Anh hudng caa ty 16 ndm moc b sung dén hoat d6 protease va méat do té bao ctia ché pham
ndm méc A. oryzae KZ3 két hop A. awamori HK1
S6'ligu c6 cdc chir cdia, b, ¢; A, B, C biéu thi sy khdc nhau cd y nghia giita cdc gid tri trung binh véi p < 0,05.
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Ngoai ra, hoat d6 protease thu duwgc 6 DC1 cao hon 2,09 Tan so v6i két qua nghién ctu
ctia Nguyén Hién Trang va cong su, 2013 khi bd sung riéng ré ndm mdc A. oryzae N2 (0,4%)
trong san xudt koji twong va cling cao hon két qua cua Xiu-Juan Wang va cong suw (2006) khi
nghién ctu t&i wu héa qué trinh san xudt ché phadm da enzyme trén mdi treong ran boi hon hop
hai chung A. niger Fs va Fatheo ty 1€ 1:4 c6 hoat d0 protease acid la 5,583 U/g [18], [21]. Oyashiki
va cdng su (1989) chon ty 1é ndm mdc bd sung 1a 0,2% khi nghién ctru diéu kién san xuét koji
tuong tit A. oryzae [12]. Pac biét, Benoit-Gelber va cong sw (2017) cling da nghién cttu thanh
cong viéc nuoi két hop A. niger va A. oryzae trén moi truong cdm my [3]. Nhom tac gia nay cho
rang gitta hai chting nay cé sy twong tac &n dinh va khong cé sw canh tranh dang k& nao. Bén

canh d¢, viéc két hop hai chung nay con la mot lya chon thich hop cho qua trinh 1én men.

Anh huwéng ctia thainh phan méi tredng (ngd manh - bot my) dén hoat do protease va mat do
t€ bao ctia ché€ pham ndm mdc

Két qua ¢ Hinh 3 cho thdy hoat d protease va mat d¢ t€ bao c6 xu hudng tang khi tang
ty 1é ngd manh va dat gia tri cuc dai la 1306,67 Ul/g va 8,567 logtb/g o ty 1é 7:3, nhung khi tiép
tuc tding ngd manh thi hoat d6 enzyme va mat do t€ bao c6 xu hudéng giam manh. Diéu nay cé
thé duoc giai thich nhw sau: khi bd sung ngdé manh vao moi treong 1én men thi dé xdp va do
thoéng khi ctia méi treong duoc cai thién dan dén kha nang téng sinh khdi cia nim mdc dwoc
cai thién, do d6 protease ngoai bao tang. O ty 1& 7:3, hoat d6 protease thu dugc la cao nhét ¢
thé do murc do thoang khi va ham lwgng dinh dudng trong mdi treong nudi cdy duoc dam bao.
Tuy nhién, néu tiép tuc tang ty 1é ngd manh dong thoi giam ty 1& bot my thi do xOp va do
thoang khi ctia moi truong dugc cai thién khong dang ké va dinh dudng ciia moi truong giam
nén téc do tang sinh khdi va tiét protease ngoai bao giam vi bot my la ngudn co chat sinh

protease va amylase cao (Negi va cong su, 2006) [10].

w 9807 168,89 1306,67* 1186,67 - 1400
;'5; 8,60 { 1020,74¢ 968,89c [ 1200 =5
S 840 - - 1000
5 - 800 &
3 8,20 1 L 600 3
= 8001 - 400
< 7,80 - - 200 %
S 760 - ) é?
TL55 TLé64 TL73 TL82 TL9:1
mmm Hoat d6 protease (Ul/g)
Thanh phin méi treong ==Mit d6 t& bao (logtb/g)

Hinh 3. Anh huéng ctia thanh phan méi trudng (ngd manh — bét my) dén hoat d6 protease va mat do &
bao ctia ché pham ndm méc A. oryzae KZ3 két hop A. awamori HK1
S6'ligu c6 cdc chir cdia, b, ¢; A, B, C biéu thi sy khdc nhau cd y nghia giita cdc gid tri trung binh véi p < 0,05.
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Két qua nghién cttu phit hop véi két qua ciia Nguyén Hién Trang va cong su (2013) khi
bd sung 6% bot my vao moi truong nudi cdy sé thu dugce ché pham koji c6 hoat dd protease cao
gdp 3,12 lan so v6éi moi truong nudi cdy chi cd cadm gao va trdu [18] va cling phu hop vdi két
qua cta Benoit-Gelber va cong su (2017) khi nghién cttu nu6i két hop A. niger va A. oryzae trén
moi treong cam my cho két qua tuong tac 6n dinh va khong xay ra canh tranh dang k& nao
gitta hai chung [3]. Bén canh d6, Pilar Dorado va cong su (2009) cling chon cam lta my lam
ngudn co chét 1én men ran cho hai chiing A. oryzae va A. awamori [15]. Tuy nhién, két qua
nghién cttu thap hon Negi va Banerjee (2006) khi nghién cttu viéc t6i wu hoéa san xudt amylase
va protease trén mdi tredng ran (cdm lda my lam chat nén) trong thiét bi bioreactor véi hoat d6
protease thu dwgc la 1930 Ul/g [10].

Anh huéng cta d6 4m co chat ban dau dén hoat dé protease va mat do t&€ bao ctia ché phaim
nim mdc

Sw c6 mit ctia nuwdc gitip vi sinh vat hap thu chat dinh dudng tir méi truong dé dang
hon. Ngoai ra, nidc con anh hudng dén tinh chat Iy hda ctia co chat dan dén anh hudng dén

qua trinh sinh tdng hop enzyme ngoai bao ciia ném mac (Chutmanop va cdng sy, 2008) [4].

Két qua nghién cttu cho thay hoat do protease va mat do té€ bao trong ché pham ndm mdc
A. oryzae KZ3 két hop A. awamori HK1 phu thudc rat 16n vao ham luong am bd sung vao moi
truong nudi cdy. Cu thé, hoat dd protease va mat do t€ bao tang tir 6 &m mdi treong 40% dén
55% sau do6 c¢6 xu hudng giam dan téi 60%. Két qua thdp nhat dat duoc & d6 dm moi treong
40% (826,22 Ul/g va 8,291 logtb/g) va dat gid tri cao nhat & d6 am mdi treong 55% (1404,44 Ul/g
va 8,591 logtb/g).

2 870 - Jgogae 130074 1404,44% 4309 630 - 1500 2
® 860 - : 2
= &
= 850 - - 1000 &
,M o
= 8,40 - S
-= =W
< 830 - - 500 g
& 820 - -
= g
8,10 - Lo =

40 45 50 55 60

I Hoat d6 protease (Ul/g)

D6 dm (%) =B=—Mjt d6 t& bao (logtb/g)

Hinh 4. Anh huodng cta d6 am co chat ban dau dén hoat d6 protease va méat do té bao ctia ché pham
ndm méc A. oryzae KZ3 két hop A. awamori HK1
S6'ligu c6 cdc chir cdia, b, ¢; A, B, C biéu thi sy khdc nhau cd y nghia giita cdc gid tri trung binh véi p < 0,05.
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Két qua nghién cttu cua ching t6i phu hop véi mot s6 tai liéu cua Luwong Piic Pham
(1998); Nguyén Dtic Luong (2010) vé d6 4m mdi truong nudi cdy ndm mdc theo phuong phap
bé mat [8], [14]. Két qua nay cao hon so véi dd am 1a 50% theo nghién ctru ctia Chutmanop va
cOng su (2008) va thdp hon dd dm thich hop trong nghién cttu cua chung t6i da chon la 60%
(Nguyén Hién Trang va cong su, 2014) [4]. Su khdc nhau nay c6 thé 1a do thanh phan moéi
treong khac nhau nén yéu cau vé dé am can cho quaé trinh tong hop enzyme cuc dai la khac
nhau.

Anh huéng cta thoi gian nuéi cay dén kha ning sinh tdng hop protease va mat d¢ t& bao cua
ché phaim nim mdc

Qua két qua Hinh 5 ta thdy r??mg hoat d6 protease va mat do t€ bao c6 sy thay doi co
nghia theo thoi gian. Hoat d§ protease va mat do t€ bao c6 xu hudng ting tir 24 gio (819,30
Ul/g; 7,985 logtb/g) va dat cuc dai ¢ 72 gio nudi cdy la 1976,30 Ul/g va 1976,3 logtb/g. Sut giam
hoat d6 enzyme va mat d¢ ctia ché€ pham c6 thé 1a do cang vé thoi gian sau cua qua trinh nudi
cay, ham luong chat dinh dudng trong moi treong giam va su gia tang cac san pham trao d6i
chét ctia vi sinh véat gay bat hoat enzyme, do d6 hoat d¢ protease giam (Wang va cong su, 2005;
Sankeerthan, 2013) [16], [20].

Két qua nghién cttu hoan toan phtt hop véi Parathaman va cong su (2009) khi nuéi cay A.
niger d€ san xudt protease tir dich nudc thai tlr gao trén moi tredng ban ran [13]. Luong Dic
Pham ciing cho rang thoi gian nudi cay chiung A. awamori &€ thu nhan enzyme la khoang 48-72
gio [14]. Trong khi d6, Chutmanop va cs. nhan thay hoat d6 protease dat cuc dai sau 60 gio khi

nudi cdy A. oryzae trén moéi truong cam gao hodc cam my [4].
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Hinh 5. Anh hudng cta thoi gian nudi cdy dén hoat d6 protease va mat do t&€ bao ctia ché€ pham ndm méc
A. oryzae KZ3 két hop A. awamori HK1
S6'liéu c6 cdc chiv cdia, b, ¢; A, B, C biéu thi sw khdc nhau ¢ i nghia giiva cic gid tri trung binh véi p < 0,05.
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Anh hwong ctia nhiét d¢ sy dén chit lwong cta ché phdm ndm méc A. oryzae KZ3 két hop A.
awamori HK1

Két qua ¢ Hinh 5, Hinh 6 cho thdy dd 4m ch& phdm sau 6 gio sdy giam manh so véi mau
DC (giam 4,8 lan). Viéc tang nhiét do sdy tir 40 °C dén 55 °C khong c6 sw anh huong dang ké
dén su bién thién d¢ am cua ch€ phdm. Tuy nhién, hoat d protease va mat do t€ bao cd xu
hudéng giam manh khi tiép tuc tang nhiét dd say tix 1997 Ul/g va 8,608 logtb/g ¢ 40 °C xudng
con 1271,61 Ul/g va 8,484 logtb/g ¢ 55 °C. Do d6, ché€ d6 sdy ¢ 40 °C trong 6 gio sé dam bao do
am va hoat d protease va mat do t€ bao ctia ché phdm A. oryzae KZ3 két hop A. awamori HK1.

Két qua nghién cttu phu hgp véi yéu cau vé dd am ché pham enzyme thd sau qud trinh
say két thuc 1a <10% cta Nguyén Ditc Luong (2010) [8] va cling phi hop véi ché d6 sdy ché
pham koji twong ctia Nguyén Hién Trang va cong sw, 2013 [18]. Do d6, 40 °C 1a nhiét do thich
hop dé€ sdy ché€ pham A. oryzae KZ3 két hop A. awamori HK1.

35 1 2006,042 00

30 1997,002 1982,202 ®

% - 2000 5

S 13 1398,50P =

< 2 : 127161 | 1500 &

[}

e - 1000 £

] 10 - 4

> ] - 500 o

6,5 6,4 6,2 6.0 ‘é'

0 - » :
Nhiét d¢ say (°C) B Hoat do protease (Ul/ml)

=f=D0j am (%)

Hinh 6. Anh hudng ctia nhiét do sdy dén hoat d6 protease va d6 am ctia ché pham ndm méc A. oryzae KZ3
két hop A. awamori HK1 trong 6 gio
S6'ligu 6 cdc chir cdia, b, ¢; A, B, C biéu thi sy khdc nhau cd y nghia giita cdc gid tri trung binh véi p < 0,05.
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Hinh 7. Anh hudng ctia nhiét do siy dén mat d6 t& bao ctia ché ph&m ndm mdc A. oryzae KZ3 két hop A.
awamori HK1 trong 6 gio
S6'ligu c6 cdc chir cdia, b, ¢; A, B, C biéu thi sy khdc nhau cd y nghia giita cdc gid tri trung binh véi p < 0,05.
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3.2 D@ xuadt quy trinh san xudt ché phdm Aspergillus oryzae KZ3 k§t hop Aspergillus
awamori HK1 c6 kha nang sinh protease cao trén moi trudong ban ran (ngé manh — bot
my)

Tt cac két qua nghién ctru thu duoc, chiing t6i da xac dinh duoc cac diéu kién thich hop
dé A. oryzae KZ3 két hop A. awamori HK1 sinh protease cao trén moi truong ban ran (ngd manh
- bot my). Trén co s d6, chiing t6i dé xudt quy trinh san xuét ché€ phdm A. oryzae KZ3 két hop
A. awamori HK1.

Chuan bi nguyén liéu mdi truong (100 g/khay): Nguyén liéu st dung cho quad trinh nuoi
cay A. oryzae KZ3 két hop A. awamori HK1 theo phuong phép bé mét d€ sinh tong hop protease
la 70% ngd manh va 30% bdt my trong tong khdi luong mdi truong nudi cdy. Moi treong ban
rdn duoc 1am Am dén d6 Am 55% nhim tao diéu kién thuan loi cho qua trinh sinh truong va
phat trién. Sau khi chuan bi moéi truong, tién hanh tiét trung ¢ 121 °C trong 15 phut dé tiéu diét
cac vi sinh vat nhiém vao mai trudong nuoi cdy. D& ngudi moi truong va bd sung sinh khdi ndm
moc cay A. oryzae KZ3 va A. awamori HK1 theo ty 1€ 1a 0,3% va 0,1% (mat do t€ bao lan luot 3 x

106va 1 x 106, tron déu va tién hanh nuodi cay.
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Hinh 8. Quy trinh san xuét ché€ pham Aspergillus oryzae KZ3 két hop Aspergillus awamori HK1 ¢ kha nang
sinh protease cao trén méi treong ban ran (ngd manh — bot my)
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Quaé trinh nudi cdy ndm moc: D€ dam bao cho ndm mdc moc déu trén mdi truong va st
dung duwoc nhiéu chat dinh dudng san sinh enzyme, nhiing 16p moi treong can dwoc rai mong
v6i chiéu day khoang 2 cm, sau d6 dwa vao phong nudi cdy. Tién hanh nudi cady trong vong 72
gio & nhiét 6 moi truong 28-30 °C va d6 &m khong khi 90-98%. Trong qua trinh nudi cdy can
dao tron va b6 sung am thuong xuyén dé€ dam bao cho ndm mdc phat trién t6t nhat.

Khi thoi gian nudi cdy dat 3 ngay thi tién hanh thu nhan khéi mdc, say ¢ 40 °C trong
vong 6 gio roi dem di nghién min, bao quan & 4 °C trong tdi nilon kin. San phdm thu dwoc goi

la ché pham A. oryzae KZ3 két hop A. awamori HK1 & dang ran thd.

4  Kétluan

Ché pham nadm mdc A. oryzae KZ3 két hop A. awamori HK1 duoc san xudt voi cac diéu
kién nuodi cay thich hop sau: ty 1€ phéi tron nguyén liéu ban dau: 70% ngd manh va 30% bodt my;
d6 &m co chat ban dau la 55, ¢6 b6 sung 0,3% A. oryzae KZ3 va 0,1% A. awamori HK1 (so véi khéi
luong mdi treong); thoi gian nudi cdy 3 ngay. Sau khi nudi cdy, sdy ¢ 40 °C trong 6 gio dé€ giam
dd am ctia ché pham thuan loi cho qua trinh bao quan nhung van dam bao hoat d9 protease va
mat do té€ bao trong ché phdm cao (1997 Ul/g va 8,608 logtb/g).
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PREPARATION OF Aspergillus oryzae KZ3 COMBINED WITH
Aspergillus awamori HK1 FOR HIGH PROTEASE
BIOSYNTHESIS ON SOLID-STATE MEDIUM
(CORN-WHEAT FLOUR)

Duong Thi Huong, Nguyen Hien Trang*

University of Agriculture and Forestry, Hue University, 102 Phung Hung St., Hue, Vietham

Abstract. This study aimed to investigate the effect of some factors on the protease
production on Aspergillus oryzae KZ3 combined with Aspergillus awamori HK1 preparations
on a solid-state medium (corn-wheat flour). The results showed that the highest protease
activity and cell density were 1976.3 (Ul/g dry material) and 8.608 (log cell/g), respectively,
on the solid-state medium containing 70% corn and 30% wheat flour (weight). The moisture
content suitable for the protease production of the strains was 55%; the ratio of A. oryzae
KZ3:A. awamori HK1 was 0.3:0.1% (compared with the weight medium) with a cell density
of 3 x 10° and 1 x 10¢ after 3 days of culture. The product was dried at 40 °C for 6 hours and
packed before storage. The results of the study suggested a production process of A. oryzae
KZ3 combined with A. awamori HK1 preparations on the solid-state medium (corn-wheat
flour).

Keywords: cell density, corn-wheat flour, protease, mold preparations
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