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TOM TAT

Nghién ctru nay nham khao sat anh huong ciia mot sé yéu td dén _qua trinh san xuit ché pham Streptomyces
rochei GDMO3 ¢6 kha nang sinh cellulase cao trén moi trlmng béan rin (cam gao - trau) nhu ty 1€ xa khuén, thanh
phan moi truong, do a 4m ban dau cua co chat _nhiét do, thoi gian nudi cdy va nhi€t do sdy ctia ché pham. Két qua
khao sat cho thay, trén mdi truong ban ran gdbm 70% cam gao va 30% trau, do 4m ban dau 55%, ty 1€ xa khuén
c6 mat do té bao 2,9x10° CFU/mL 1a 6%, sau 4 ngay u & 30°C, hoat do cellulase va mat do té bao thu duoc 1a
cao nhét, dat trong tng 932,09 Ul/g chét kho va 8,4213 logtb/g. Dé kéo dai thoi gian bao quan cua ché phim,
ché phém thoé dugc dem di séy. Hoat d0 cellulase va mat do té bao ctia ché phém duy tri cao nhét sau khi séy o
40°C trong 6 gid, dat 928,85 Ul/g chat kho va 8,4385 logtb/g.

Tir khéa: Cam gao - trau, cellulase, ché pham, Streptomyces rochei GPMO3.

MO PAU

Streptomyces la chi Ién nhat clia nganh Actinobacteria, dwoc biét dén 13 xa khuan cé kha ndng san xuét nhiéu
loai enzyme khac nhau nhw amylase, chitinase, cellulase, 3-glucosidase, pectinase, protease, invertase, lipase,
keratinase, peroxidase, phytase va xylase (Jog et al., 2016). Strep. rochei ducyc Xxép vao nhém vi sinh vat c6 do
an toan sinh hoc murc hai va c6 thé ng dung rong réi trong san xuét ché pham vi sinh vat x& Iy nhanh phé thai
chan nudi. Nhiét d6 nu6i cay thich hop & 35 + 2°C, pH 6,0 - 7,5, thoi gian nudi cay 72 gi& (Pham Bich Hién et al.,

2011). Cellulase ngoai bao thu nhan tr xa khuan thuong dwoc nudi cdy theo phuong phap bé& mat trén moi
truéng ban rén (Nguyen Dlrc Lwong et al., 2004). Bay la phuong phap twong ddi don gian, ré tién va mang lai
hiéu suét sinh tébng hop enzyme cao. Theo Jaradat va dong tac gia (2008) khi nghién ctru vé hoat tinh cellulase
thé cla chlng Strep. sp J2 thu dwoc sau 3 ngay nudi cay dat 432 U/L khi nudi cay trén moi treong 0,5% glucose
0,2% tinh bét va 0,2% NH4Cl & nhiét d6 60°C, pH 7. M6t nghién ctru khac cia Temsaah va ddng tac gia (2018),
cellulase dwoc san xuat bdi cac chiing Strep. mutabilis, Strep. ghanaensis, Strep. rochei va E. cloacae cé hoat
tinh va @6 6n dinh & nhiét do cao. Ratnakomala va dong tac gia (2018) da thiét ké thi nghiém Taguchi va phuwong
phap bé mét dap ng dé tbi wu hoa méi trwdng 1én men nhdm tang cudng san xuét carboxylmethyl cellulase
(CMCase) b&i chiing xa khuén bién Strep. sp. Bse 7-9 khi str dung ba mia (1,84% wiv), cao nAm men (0,5% wi/v) va
CaSO0s4 (0,02% wiv). V& Thj Xuyén (2006) da nghién clru tao ché pham cellulase tir mét sb chiing vi sinh vat c6 kha
nang thay phan cellulose véi ty 1& thu nhan va hiéu suét hoat dé thiy phan carboxymethyl cellulose (CMC) clia ché
pham ban tinh khiét thu duc_yc tlr canh trwong déi voi Streptomyces sp. twong tng 1,92% va 69,99%. Véi muc dich
nang cao hiéu qua sinh tong hop cellulase, tdng kha nang thwong mai hda va (ng dung trong thyc tién, ching toi tién
hanh nghién ctru san xuét ché pham Strep. rochei GPMO3 c6 kha nang sinh cellulase cao trén mai trwéng ban rén, cu
thé 1a méi trwdng cam gao - trau.

NGUYEN VAT LIEU VA PHUONG PHAP
Nguyén vat liéu

Ching Strep. rochei GDMO03 duwgc cung cép bai phong thi nghiém vi sinh vat, khoa Co khi - Cong nghé, truong
Bai hoc Nong Lam, bai hoc Hué. Cam gao va trau dwgc thu mua tai cac co s& xay xat trén dia ban tinh Thira
Thién Hué.

Phwong phap bd tri thi nghiém

Cac yéu t6 anh hwdng dén kha nang sinh tdng hop cellulase ngoai bao bdi Strep. rochei GBM03 dwoc thye hién
tuan tw thay doi tirng yéu tb, cac yéu té con lai sé dwoc cb dinh. Theo dd, ty 1& xa khudn ban d3u véi mat d6 té
bao 2,9x108 CFU/mL duoc thay dbi & cac mL’Pc khac nhau (2, 4, 6 va 8%), cac murc ty I& thanh phan moi truc‘yng
(cam gao - tréu) la 5:5, 6:4, 7:3, 8:2 va 9:1, d6 &m co chat dwoc khao sat & 40, 45, 50, 55 va 60%, nhiét d nudi
cay duwoc gil & cac murc 25, 28, 30, 35 va 40°C Sau khi xac dinh dwoc cac thong sb t0| wu & trén, kha nang sinh
tdng hop cellulase ngoai bao cla chiing nay dwoc khao sat theo thoi gian nudi cldy & cac mbc 1, 2, 3, 4 va
5 ngay. Ché pham dwoc khao sat nhiét do say thich hgp. Hoat dd cellulase va mat do t& bao duwoc xac dinh dé
chon ra nhiét dd say thich hop.
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Phwong phap phan tich

Phwong phap céy chuyén va git gléng chiang Strep. rochei GBMO03: Chung Strep. rochei GBMO03 dugc nudi cay
trén moi trwong Yeast Starch (YS) & nhiét d6 30°C trong 3 ngay cho dén khi vi sinh vat moc day trén dia thach,
gitr gibng va bao quan giébng & nhiét do 4°C.

Xac dinh mat do t& bao bang budng dém hoéng cau: Sé té bao Strep. rochei GPMO03 cua ché pham sau khi nudi
cly duogc xac dinh bang phwong phap dém tryc tiép bang budng dém hdng cau.

Xac dinh hoat do cellulase bang phuwong phap so mau véi thubc thir DNS: Carboxylmethy cellulose (CMC) duoc
st dung lam co chét dé xac dinh hoat tinh cellulase. Theo dé, 500 uL dich enzyme duoc cho vao 6ng nghiém
dem U trong 5 phut, cho tiép 500 uL dung dich CMC 1% trong dém citrate. H&n hop dwoc G & 50°C trong 30 phut,
cho tlep 3 mL dung dich DNS sau d6 dun séi cach thly trong 5 phut. Lam lanh nhanh, bd sung 20 mL nwéc cat,
tron déu bang cach dao ngwoc dng nghiém nhiéu Ian. Sau it nhat 20 phut tién hanh do d6 hép thu trén may
quang phd & bwéc séng 540 nm. Hé enzyme sé tac dung 1&n CMC dé giai phong cac phan ti glucose. Dya vao
ham lwgng qucose dwoc giai phong ra dé xac dinh hoat d6 cellulase. Mot don vi hoat d6 cellulase twong (rng voi
1 pg glucose giai phéng trong thoi gian thiy phan co chét 30 phut & nhiét do 50°C (Sonika et al., 2015).

D6 &m cla co chét: P6 &m co chéat duoc xac dinh bang phwong phap say dén khéi lwong khong dbéi & 103 + 2°C
trong 2 gio.

Phwong phap thu nhan enzyme tho tlr canh trwdng nudi cly: Can 5 g canh trwong hoa trong nwéc cét vo trung,
cho vao may lac 130 vong/phat trong 30 phut, sau d6 ly tdm 5.000 vong/phut & 4°C trong 20 phat. Phan dich bén
trén dworc loc qua giay loc va dich thu dwoc chinh la dich enzyme thé (Lé Nhw Cuong et al., 2015).

X ly s6 lieu: S dung Microsoft Excel dé xtr ly cac sb liéu thod thu duoc tir thi nghiém; phwong phap phan tich
phuwong sai (ANOVA) dé xac dinh sai khac gitra cac trung binh bang phan mém SPSS 22.

KET QUA VA THAO LUAN

Khao sat cac yéu té anh hwéng dén qua trinh san xuat ché pham Strep. rochei GPM03 trén moi trwong
ban ran

Anh hwéng ty 1é xa khudn bé sung dén hoat d6 cellulase va mat dé té bao ctia ché pham Strep. rochei
GbM03

Khi tang ty 1& gibng tlr 2% dén 6%, hoat dé cellulase ciing nhw mat do té bao xa khuan trong ché phdm déu tang,
dat cwc dai & 846,41 Ul/g va 8,3738 Iogtb/g Tuy nhién, khi ty 1& glong tang 1én 8%, ca hoat do enzyme va mat do
t& bao trong ché pham sau 4 ngay déu glam chi dat 754,24 Ul/g va 8,2799 Iogtb/g (H|nh 1). Didu nay c6 thé 1a do
khi ty 1& sinh khoi Strep. rochei GBDM03 bd sung cao, méi trwdng nudi ciy cé thé khong dap ung da lvgng co
chat dé& chang sinh truong va phat trién, do do, lam gidm hoat d6 cellulase va mat do té bao cta ché pham
Ngucyc lai, khi ty 1& gidbng thap, vi sinh vat phat trién trén bé& mat va trong long moi truong it hon, dan dén thoi
glan sinh téng hop cellulase dé& phan gidi co chat gidm, hoat tinh cellulase khéng cao va ting kha ndng nhiém
cac vi sinh vat khac. Két qua nay cho hoat tinh cellulase cao hon (846,41 Ul/g) khi st dung ty I& sinh khéi xa
khuén bd sung 6% so voi nghlen clru ca VO Thj Xuyén (2006) v6i hoat tinh CMCase va B qu003|dase 1an lwot
la 308,8 Ul/g va 83,85 Ul/g & ty & giébng 107 tb/gMT. Do d9, ty 1& gibng 6% dwoc chon dé bb sung cho cac thi
nghiém tiép theo.
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Hinh 1. Két qua anh hwéng cua ty 1& xa khuan bd sung dén hoat do cellulase va mat do té bao ctia ché pham Strep.
rochei GBDMO03. Chuing Strep. rochei GPM03dwec nudi cay trong 100 g méi trwéng chira 70% cam gao va 30% trau,
doé day 2 cm, dé am 55% v&i mat do ban dau khac nhau, hoat d6 cellulase va mat do té bao dwec xac dinh
sau khi G & 30°C trong 4 ngay
(Céc chi¥ céi in thudng va in hoa thé hién sw sai khéc vé y nghia théng ké, p<0,05)
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Anh hwéng cda ty Ié thanh phdn méi trirdng co’ chat (cdm gao - trdu) dén hoat dé cellulase va mat do té
bao ctia ché pham Strep. rochei GBDM03

Hoat dd cellulase va mat do t& bao clia ché pham Strep. rochei GPMO03 dat gia tri cuc dai & méi trwdong co ty 18
70% cam gao va 30% trau, dat 879,52 Ul/g va 8,3982 logtb/g. Méi trudng cé ty 1& cam gao:trdu 1a 6:4 va 8:2 cho
hoat do cellulase va mat do t& bao twong ddi cao (twong trng 775,01 Ul/g, 8,1944 logtb/g va 787,99 Ul/g, 8,2718
logtb/g). Hai méi trudng co ty 1& cam gao:trdu 1a 5:5 va 9:1 cho hoat do cellulase va mat do té bao kha thap
(Hinh 2).

Su thay dbi clia thanh phan co chét kéo theo su thay ddi thanh phan dinh duéng, két qua hoat A6 enzyme thu
nhan dwoc la khac nhau (Nguyén Hién Trang et al., 2013). Xa khuan Ia nhém vi sinh vat hiéu khi, do do, thanh
phan mai trwéng nudi cay vira phai ddm bao da chét dinh dudng, co chét cellulose va cé do x6p nhat dinh dé
khong khi c6 thé lwu thdng tlr bén ngoai va trong khdi mdi trwdng. Tuy nhién, néu thanh phan cam gao téng qua
cao sé& lam gidm do6 xbp clia méi trwéng, gidm kha nang két hop gitra enzyme va co chét, do d6, gidm kha nang
sinh tdng hop cellulase. Nguoc lai, néu tdng thanh phan trdu cao sé& lam méi trwéng tré nén nghéo chét dinh
duéng dan dén sinh trwdng va phat trién cta xa khuan giam, gidm kha néng sinh cellulase ciing nhw hoat tinh
cellulase cta ché pham. Ty |& 70% cam gao va 30% trAu ciing la ty 1& thwdng dwoc st dung trong cac nghién
ctru ché pham cellulase tir cac nguén vi sinh vat khac nhau nhw T. harzianum T24 trén méi trwdng ban rén (Phan
Thi Bé et al., 2014). Do d4, thanh phan mai trwéng co chat chira 70% cam gao va 30% trdu dwoc chon dé thuc
hién cac thi nghiém tiép theo.
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Hinh 2. Két qua anh hwéng ciia thanh phan mai trwong dén hoat dd cellulase va mat dd té bao cua ché pham
Strep. rochei GDMO03. Chling Strep. rochei GBM03 dwoc bd sung véi ty 1& 6%, nudi cy trong méi treong ty 18
thanh phan co’ chat cam gao va trau khac nhau, d6 day 2 cm, dé &m 55%, hoat d6 cellulase va mat dd té bao
dworc xac dinh sau khi u & 30°C trong 4 ngay
(Céc chir céi in thuong va in hoa thé hién sw sai khac vé y nghia thong ké, p<0,05)

Anh hwéng ctia d6 &m co’ chat dén hoat d6 cellulase va mat dé té bao ctia ché pham Strep. rochei GPMO03

Hoat dd cellulase va mat do t& bao tang khi dé 4m canh trwdng tang tlr 40% lén 55%, dat cwc dai & do Am 55%
va gidm dan khi d& dm canh trwdng 13 60% (Hinh 3). Theo Bedan va ddng tac gia (2014), nwéc lam co chét
trwong 1én va tang kha néng st dung co chat cla vi sinh vat. Néu dd Am qua cao sé lam gidm do rdng bé mat
ctia mdi trwdng, gidm sw lwu thdng oxy trong mai trudng, tir d6 1am gidm kha néng sinh truédng va sinh tdng hop
enzyme cla vi sinh vat. Nguwoc lai, d6 4m thdp dwdi 55%, méi trweng nhanh khé, kha ning sinh bao tir gidm
manh sé& lam gidm muirc dd hoa tan cla co chat, tlr d6 kim ham sw sinh trwdng va téng hop enzyme. Do d6, do
&m co chat la 55% dwoc chon dé thye hién cac thi nghiém tiép theo.
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Hinh 3. Két qua anh hwéng ciia dd am co’ chit dén hoat do cellulase va mat do té bao ctia ché pham Strep. rochei GDMO03.
Chung Strep. rochei GPMO03 dworc nudi cay trong 100 g méi trwéng chira 70% cam gao va 30% trau, dé day 2 cm
& cac mirc dé Am khac nhau, ty 1& gidng bd sung 6%, hoat do cellulase va mat do té bao dwoc xac dinh
sau khi u & 30°C trong 4 ngay
(Céc chi¥ céi in thuong va in hoa thé hién su sai khéc vé y nghia théng ké, p<0,05)

Anh hwéng cua nhiét d6 nuéi cdy dén hoat docellulase va mat dé té bao ctia ché pham Strep. rochei GBM03

Hoat dd cellulase va mat d6 t& bao c6 xu hwéng tdng manh khi téng nhiét d6 nudi cay tir 25°C dén 30°C va dat
gia tri cuc dai & 30°C, dat 910,67 Ul/g va 8,4403 logtb/g. Néu tiép tuc tdng nhiét dd dén 35°C va 40°C, hoat do
cellulase va mat d6 t& bao cé xu hwéng gidm (Hinh 4). Bedan va ddng tac gia (2014) cho rang, nhiét d6 thap
ho&c cao d&u lam gidm kha n&ng sinh trwdngva téng hop enzyme cla vi sinh vat. Nhiét 6 thap khéng thich hop
cho sy sinh trwéng cla vi sinh vat va do dé lam gidm kha nang sinh téng hop enzyme. Trong khi nhiét do cao
lam giam lvgng nwéc do bdc hoi, anh hwéng dén sinh trudng cla té bao va lam gidm sw tap trung oxy, do d6
anh huwéng dén kha nidng sinh téng hop cellulase. K&t qud cia ching toi phu hop véi nghién ciu cla
Ratnakomala va déng tac gid (2018) khi sir dung ching Strep. sp. Bse 7-9 san xuét cellulase v&i hoat d6
cellulase cao nhat khi nudi cdy & nhiét do 30°C; nghién ctu V& Thi Xuyén (2006) khi két luan nhiét do phong
thich hgp cho kha nang sinh cellulase clia chlng Streptomyces sp. trén moi triedng ba mia - cam my. Tuy nhién,
két qua cla chung tdi co sw khac biét so véi két qua nghién clru clia Jaradat va ddng tac gia (2008) khi két luan
nhiét do ti wu cho kha nang sinh cellulase va hoat dg cellulase cao nhat & 50 - 60°C ddi voi chiding Strep. sp. J2..
Sw khac nhau nay cé thé do céc loai trong chi Streptomyces c6 nhiét do tbi thich ctia méi loai va ngudn co chét
st dung la khac nhau. Do d6, nhiét d& nudi ciy 30°C dwoc chon dé thuwc hién cac thi nghiém tiép theo.
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Hinh 4. Két qua anh huéng cta nhiét dé dén hoat dé cellulase va mat dé té bao ctia ché phdm Strep. rochei GDMO3.
Chung Strep. rochei GBMO03 & nubi cay trong 100 g méi trwdng chira 70% cam gao va 30% trau, do day 2 cm,
d6 am 55%, ty lé gidng bd sung 6% & cac mirc nhiét do khac nhau, hoat dé cellulase va mat do té bao
dworc xac dinh sau khi G trong 4 ngay
(Céc chiv céi in thuong va in hoa thé hién sw sai khac vé y nghia théng ké, p<0,05)

496



HOI NGHI CONG NGHE SINH HOC TOAN QUOC 2020

Anh hwéng cta thoi gian nuéi cy dén hoat d6 cellulase va mat dé té bao ctia ché phdm Strep. rochei GBM03

Tang thoi gian nudi chy tr 1 dén 4 ngay lam tang hoat d6 cellulase va mat dé té bao xa khuan. O giai doan dau
nudi cly, hoat dd cellulase va mat do té bao thap (344,02 Ul/g va 8,0007 logtb/g) va tang dan & cac ngay tiép
theo, dat cwc dai & ngay th( 4 véi hoat do cellulase va mat d6 té bao dat twong (ng 932,09 Ul/g va 8,4213
logtb/g. O ngay thtr 5, hoat d6 cellulase va mat do té bao bat dau gidm, chi dat 813,31 Ul/g va 8,2839 logtb/g
(Hinh 5). Két qua nay phu hop véi nghién ctru cha V6 Thi Xuyén (2006) khi tac gid nghién ctiu kha nang sinh
cellulase clia chiing Streptomyces sp. trén méi trudng ba mia - cdm my v&i thoi gian nuéi cay téi wu la 4 ngay.
Ratnakomala va déng tac gia (2018) da thiét ké th&r nghiém Taguchi va phuong phap bé& mat dap &ng dé téi wu
héa mi trrong Ién men béi ching Strep. sp. Bs7-9 cho hoat tinh cellulase cao nhét & 4 ngay nudi cay. Két qua
cting phu hop v&i cong bd ctia Nguyén Birc Lwong va ddng tac gia (2004) cho ré&ng xa khuan phai mét it nht &
72 qio (3 ngay) moi tdng hop cellulase manh. Nhw vay, thoi gian nudi cay 4 ngay cho hoat d¢ cellulase va mat doé
t& bao ctia ché phdm Strep. rochei GBDMO03 |a cao nhét.
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Hinh 5. Két qua anh hwéng ctia thoi gian nudi cay dén hoat d cellulase va mat do té bao ctia ché pham Strep. rochei
GbMO03. Chung Strep. rochei GDMO03dworc nudi cay trong 100 g maéi trwdng chivra 70% cam gao va 30% triu, d6 day 2 cm,
dd 4m 55%, ty 1é gidng bd sung 6% & cac thei gian nuéi cdy khac nhau, hoat dd cellulase va mat dd té bao

dwore xac dinh sau khi u ¢ 30°C

(Céc chiv cai in thudng va in hoa thé hién sw sai khéc vé y nghia thdng ké, p<0,05)

Anh hwéng cda nhiét d6 sdy dén chét Iwong ché pham Strep. rochei GDMO03
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Hinh 6. Két qua anh hwéng ctia nhiét do say dén hoat do cellulase va
mat d6 té bao ctia ché pham Strep. rochei GDMO03. Ché pham Strep.
rochei GDMO03 c6 hoat tinh cellulase cao nhat dwoc say & cac chée do

nhiét d6 khac nhau trong 6 gi®, kiém tra hoat do cellulase va mat do té

bao dé xac dinh nhiét d say thich hop
(Cac chir cai in thuong vé,in hoa thé hién sw sai khac

vé y nghia théng ké, p<0,05)
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Khi sdy & cac mirc nhiét d6 40 va
45°C, hoat do cellulase va mat do té
bao clia ché phdm gidm khéng dang
k& so v&i mau dbi ching (két qua
khong c6 sy sai khac vé& thdng ké).
Hoat do cellulase va mat do té bao
giam khi tang nhiét d6 say dén 50°C
tr 684,79 Ul/g va 8,262 logtblg xuéng
con 564,06 Ul/g va 8,0198 logtb/g &
55°C (Hinh 6). Nguyén nhan c6 thé do
khi nhiét do sdy cao dé lam bién tinh
enzyme va lam mot sb t& bao vi sinh
vat chét di dan dén hoat dd cellulase
va mat dd t& bao gidm. Nghién clru
cta Nguy&n Hién Trang va déng
tac gia (2013) ciing chon nhiét d6 say
ché pham koji twong véi mic nhiét
dd 40 - 50°C trong 6 gi¢. Do dé, chon
sdy & 40°C trong 6 gi d& dam bao
chat lwong cta ché phdm Strep.
rochei GBMO3.



CONG NGHE VI SINH VA LEN MEN

KET LUAN

Ché phdm Strep. rochei GDMO3 giau cellulase nhat duoc san xudt trén moi treong ban rén voi ty 16 cam gao:trau
la 7:3, ty |& giong 6% (méat do té bao 2,9 x 109), do &m co chét ban dau 55%, nudi cay & 30°C trong 4 ngay. Ché
pham dwoc sdy ¢ 40°C trong 6 gio dé giam dod &m, kéo dai thdi gian bao quan. Ket qua cla nghlen clru nay la
ti&n d& cho viéc tao ra cac ché pham gidu cellulase tir cac nguyén liéu cé ngudn géc tw nhién, ré tién, dé& tim, co
thé san xuét, phat trién va thwong mai hoéa & quy mé cong nghiép.
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PRODUCTION OF Streptomyces rochei GBM03 PREPARATION WITH HIGH
CELLULASE CAPABILITY ON SEMI-SOLID MEDIUM

Le Thi Chung’, Nguyen Hien Trang?, Nguyen Thi Thuy Tien?

! Health Center of Pleiku City, Gia Lai Province.
2 University of Agriculture and Forestry, Hue University.

SUMMARY

This study aimed to investigate effects of some factors on the production process of Streptomyces rochei
GDbMO3 preparation producing high cellulase on semi-solid medium (rice bran - rice husk), including the rate of
bacteria, medium components, initial moisture of substrate, temperature and incubation duration, and drying
temperature of the preparation. The results showed that the highest cellulase activity and cell density was
obtained in the semi-solid medium which had 70% of rice bran and 30% of rice husk, 55% of initial moisture,
6% of inoculants with a cell density of 2.9x10® CFU/mL after incubation at 30°C for 4 days, reaching 932.09
(Ul/g dried matter) and 8.4213 (log cell/g), respectively. To extend the expiration of the preparation, they were
dried. The highest cellulase and cell density were maintained when drying at 40°C for 6 hours, obtained 928.85
Ul/g dried matter, and 8.4385 log cell/g.

Keywords: Cellulase, preparations, rice bran - rice husk, Streptomyces rochei GPMO03.
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