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TOM TAT

Cac enzyme thugc nhom chitinase nhan dugc su chi y ngay cang tang do c6 nhiéu ing
dung, mot s6 da duoc san xuat cong nghiép c6 ngudn goc tir vi sinh vat nhu Aspergillus,
Bacillus, Trichoderma. Nghién ciru nham muc dich khao sat mot s6 yéu té anh huong va kha
ning tan dung vo tém lam co chat cam ang thay cho chitin cong nghiép trong qua trinh sinh
enzyme co hoat tinh chitinase tir Aspergillus sydowii. Cac yeu t6 anh huong ctia moi truong
nudi cdy t6i hoat tinh cua chitinase duoc khao sét bao gdm ngudn nito tir urea, peptone, d6 am
(40 - 70%), cac loai khoang (Cu?*, Fe?*, Pb?*), dung dich trich ly 1a dém photphate c¢6 pH 6,0
dén 7,5, anh huéng cua bot vo tom so vsi chitin cong nghiép. Két qua nghién ciu cho théy
ngmn nito 1a uré véi ham lugng 0,33 g (w/w), do &m 50%, dung dich trich ly c6 pH 7,0 la tot
nhét cho su phat trién va sinh tong hop enzyme chitinase. Nguoc lai, cac ion khoang Cu®,
Fe?* va Pb? déu 14 tac nhan gay tc ché su phat trién va sinh enzyme c6 hoat tinh chitinase cua
Aspergillus sydowii. Viéc tan dung ngudn vo tom dé lam co chat cam ng gidp ting thém gia
tri eng dung tir nguon nguyén lidu nay.

Twr khoa: Aspergillus sydowii, chitinase, chitin, vé tém.

1. MO PAU

Chitinase 1a mot enzyme thuy phan thanh phan chitin c6 trong 16p vo cua dong vat giap
X4c (tdm, cua, v.v.) tao thanh cac dan xuét N — glucosamine, chitooligosaccharide, chitosan
dugc ing dung trong san xuit mang bao quan thuc pham, trong y hoc dan truyén thudc, chong
hinh thanh khéi u [1-3]. Hién nay, tom xuat khau duoc ché bién dudi dang boc vo, bo dau
(chiém 10 - 15% trong lwong cua tdm nguyén liéu) [4]. Do viy, ddy 1a nguon phu phim doi
dao cho viéc thu nhan chitin dé ing dung trong cac linh vuc khac nhau. Trong d6, huéng sir
dung chitin [am co chét cam ung cho viéc san Xudt enzyme chitinase nhan duoc nhiéu sy quan
tdm cua cac nha khoa hoc. Nguén chitin thwong mai thuong dugc Iya chon sir dung cho cac
nghién ctru nay [5, 6]. Bén canh do, trong nghién clru cta céc tac gia Brzezinske et al (2012)
va Farag et al (2014), viéc st dung truc tiép bot vo tom co tiém ning thay thé chitin cong
nghiép trong vai trd co chat cam (mg sinh enzyme cé hoat tinh chitinase [7, 8].

Gidng vi sinh vat dugc lua chon cho cac nghién ciru sinh téng hop chitinase cha yéu 1a
nam moc. Nam 2002, Rattanakit et al da nghién ctru 220 ching nam, chung S1-13 dugc lya
chon dinh danh, két qua cho thiy chi Aspergillus cho hoat tinh chitinase cao nhét [9]. T4c gia
Lé Thi Hué (2010) ciing di tién hanh khao sat so bo kha ning sinh tong hop chitinase ctia mot
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s6 chung nim soi qua viéc xac dinh duong kinh vong phan giai, két qua thu duoc chung
Aspergillus awamori cho két qua phén giai cao nhat [5]. Ciing muc dich nghién ctru chon ra
chung nam soi c6 hoat tinh chitinase phan 1ap tir rimg ngap mén Can Gio, tac gia Nguyén Thi
Ha (2012) chon ra dugc 2 chung ndm c6 dudng kinh vong phan giai 16n nhat va giai trinh tu
bang phuong phap PCR, két qua thu duoc 1a ching Penicillum citrinum va Aspergillus
protuberus [10]. Bic biét, nhitng nam cudi thé ky 20, dau thé ky 21 mot sb cac nghién ciru cua
cac tac gia nhu Ulhoa et al (1991), Felse et al (1999) déu nghién ctru t6i wu hoa qué trinh tong
hop chitinase tir chung Trichoderma harzianum [11, 12] Cac nghién ctru tép trung khao sat
cac moi trudng nudi cay va cac diéu kién nhiét d9, d6 &m cua qua trinh nu6i cay ciing nhu
ngudn va ham luong co chét cho qua trinh sinh tong hop enzyme [5] Ngoai ra, con nhiéu
nghién ctru chuyén siu hon trong viéc t6i wu hoa cac dleu kién nuoi cay tong hop [6, 10 13,
14]. Trong nghién ctru nay, cac anh hudng cua yéu to dinh dudng va diéu kién nudi cay dén
su sinh tong hop enzyme chitinase cua ching nam mdc Aspergillus sydowii duoc theo ddi trén
moi trudng ban rin. Pong thoi, nghién ctru ciing thyuc hién danh gia tac dong cua bot vo tom
va chitin céng nghiép trong sy hinh thanh enzyme c6 hoat tinh chitinase nhim huéng dén kha
ning tan dung tryc tiép phu phdm vo tom thay cho chitin cong nghiép ¢ vai tro 1a co chat cam
ung enzyme chitinnase.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

Vo trau, cam gao dugc cung cap tir huyén Di Linh, tinh Lam Dong va siy kho ¢ nhiét do
60 °C den khoi lugng khong doi 5 - 10%.
Chitin dwoc cung cap bai cong ty TNHH MTV chitosan ¢6 DE > 80%.

V6, dau tom d3 qua ché bién (ludc chin) dwoc thu nhan tai co sé dich vy tiéc cudi Bay
Hung tai Ap Pong, huyén Chau Thanh, tinh Tién Giang. Sau d6, cac nguyén liéu nay duoc
say kho dén khdi lwong khong dbi, tiép tuc duoc xay min va riy qua riy c6 kich thuéc 15
0,5 mm. B6t vo tom thu dugc bao quan trong tai nhom dé phuc vu cac thi nghiem.

Chang nim méc Aspergillus sydowii dugc phan 1ap va tuyén chon tai Phong Thi nghiém,
khoa Cong nghé Sinh hoc, truong Pai hoc Cong nghiép Thuc phém TP.HCM va dinh danh
bang phuong phap giai trinh tu gen 28s tai Cong ty TNHH MTV Sinh Héa Phui Sa.

Céc héa chét chinh dugc sit dung trong nghién ciru gom c6 peptone (An P9), duong mia
vang thién nhién (Nha may duong Bién Hoa, Viét Nam), tween 80, DNS (Trung Qudc).
~ Moi truong MT4 c6 thanh phan va ham lugng cac chat trong 100 g méi truong gom:
trau 50 g; cam 40 g; duong vang 4 g; urea 2,2 g; KH.PO, 0,1 g; QaCIz 0,1 g; NH4H:PO, 0,1 g;
MgSQ4.H,0 0,05 g; KCI 0,05 g; HCI 0,05 g; bét chitin 15 g; d6 am 60%; pH 5 - 6.

2.2. Phuwong phap nghién cau

Aspergillus sydowii dugc nudi cay trong méi trudong MT4 véi ham luong chitin 15%, ty
I& gidng cdy 1 mL (v/iw), thoi gian nudi cdy 24 gio. Cac yéu té anh hudng dén kha ning sinh
chitinase dwgc khao sat bao gom nguon nito (peptone, uré) véi ty 1¢ 3% moi truong; nhiét do
nudi ciy tir 30 - 50 °C [15-18]; d6 4m mdi trudng nudi ciy 40 - 70% [19]; cac mubi khoang
gém CuSOs, FeSO4, Pb(NOs), vai ty 1 0,01%. Sau qud trinh nudi ciy, enzyme dugc trich ly
bang dung dich dém phosphat & khoang pH 6,0 — 7,5. Hoat tinh enzyme chitosanase la chi tiéu
duoc dung danh gia trong cac khao séat.
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2.3. Phuwong phap phén tich

Xac dinh hoat tinh chitinase theo phuong phap ctia Farag et al (2014) va cd sira d6i cho
pht hop [8]:

Han hop phan wng gdm ¢6 0,5 mL dich trich enzyme véi 1 mL chitin huyén phd 1% va
1 trong thoi gian 30 phat, ¢ 40 °C. Sau d6, thém 0,5 mL NaOH IN két hop dun & 100 °C trong
3 phat dé dung phan ung. Dich phan ung dugc ly tam 5000 vong/phut trong 5 phut, hat 0,5
mL dich noi vao ong nghiém mai rdi bo sung 1,5 mL DNS, dun & 100 °C trong 5 phat va lam
lanh nhanh. Do d6 hap phu quang ¢ budc song 540 nm. Dya vao dudng chuan glucosamine -
HCI ¢6 nong d¢ tir 0-10 umol/mL bat mau véi thude thir DNS 1% twong @ng véi gia tri OD &
budc song 540 nm dung phuong trinh y = 0,141x + 0,0175 tir d6 tinh Iugng glucosamine trong
mau. Mot don vi enzyme dugc dinh nghia 1a lugng enzyme can thiét xtc tac sy hinh thanh 1
pumol glucosamine trong mot phut ¢ pH 7 va nhiét do 40 °C.

Chuan b; dich bao tur giong nam méc ¢6 mdt do > 10" (bao ti/mL): Chung Aspergillus
sydowii duoc ciy chuyén va gitr gidng trén méi truong PDA. Sau khoang 7 ngay cay, ¢ 37 °C
tién hanh cho 10 mL dung dich chira 0,1% Tween 80 vao dng giéng, dung que ciy cao bao tir
va chuyén dung dich bao tu sang bng nghiém vo trung. Mat do bao tir duoc xac dinh bing
phuong phap budng dém hong cau va duge do mat d6 quang tai budc séng 540 nm tuong tng
& céc nong do pha lodng. Dung dudng chudn twong quan gitra gia tri OD va mat do bao tu.
Giatri OD tur 1,5 - 1,6 duoc ghi nhan tuwong tng vi mat do cua dich bao tr >107 bao tir/mL.

Phuong phap xac dinh d6 am méi truong ban ran: Thanh phan méi trudng MT4 duoc can
theo ty 1&, sau d6 tron déu moi trudng va bd sung thém nudc theo ty 16 12 mI/10 gam moi
truong, xac dinh d6 4m bang can say 4m Precisa

Chitin huyén pht 1% duoc chuan bi nhu sau: 1g bot chitin dwoc cho tir tir vao 20 mL HCI
dam dic, khudy déu va dé qua dém ¢ 4 °C. Thém vao hdn hgp 200 mL ethanol lanh (-20 °C) khuiy
déu that nhanh va i qua dém. Ly tam hdn hop & 5000 vong/ phut, trong 20 pht, thu lay két tia va
rira bang nudc cat cho dén khi pH trung tinh. Thém vao tua nudc cat cho dén thé tich 100 mL.

Phan tich va xir Iy sé li¢u: Tat ca cac thi nghiém duoc lap lai 3 1an, cac sb liéu dugc ghi
nhan va xu ly bang phan mém Microsoft Excel 2010, phan mém théng ké Statgraphic XV1 va
vé d6 thi bang phan mém Origin 8.5.

3. KET QUA VA THAO LUAN
3.1. Anh huéng ciia ngudn nito' dén hoat tinh chitinase

Nudi cay chung Aspergillus sydowii trén méi truong MT4 véi ham Iugng chitin 15%, ty
Ié giéng cdy 1 mL (v/w). Cac diéu kién nudi cdy la do am méi truong 60%, thoi gian nudi cay
48 gio va u ¢ nhiét do phong.

Hinh 1 cho thdy viéc cung cdp ngudn nito tir urea 3% cho thay enzyme thu duoc c6 hoat
tinh cao nhat 14 2,262 UI/mL. Khi chung nim soi muén sir dung nguon nito hitu co phai phan
giai thanh cac axit amin va chuyén hoa thanh NHz nho enzyme dezaminase duoc tong hop
trong qua trinh sinh trudng va phét trién. Vi pepton 1a hdn hop cac doan peptit chua duoc phan
giai hoan toan, con urea la hop chét cia nito ¢ cong thirc don gian nén higu suat dé chuyén
hoa thanh NH; ciia urea s& cao hon pepton. Do d6 dén thoi diém 48 gio thu nhan chitinase thi
lGc ndy ngudn urea da duoc sir dung dé sinh chitinase con pepton khé phan giai hon vi vay tai
thoi diém xac dinh hoat tinh, khi sir dung urea bé sung 3% cho thay hoat tinh chitinase dwoc
trich ly cao hon. Ngoai ra ure 14 ngudn nito ré tién s& giam chi phi cho qua trinh [&n men.
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Hinh 1. Anh hudng cua nguon nito dén hoat tinh chitinase
(®: thé hién sy khéc biét c6 y nghia thong ké ¢ d6 tin cay 95%,
NO méi truong doi chirng khéng bo sung nguon Ure, Pepton)

Déi véi chung Bacillus sp. R2 ngudn nito tot nhat dé tong hop chitinase 1a tir cao nim
men, tiép do 1a tir urea [20]. Trong nghién ctu thu nhan chitinase tir ching Aeromonas sp. cua
Ahmadi et al (2008) cho thiy nguon nito v6 co tir amonium sunfat 0,1 % lai phtl hgp nhat cho
su sinh va téng hop enzyme chitinase [21]. Farag et al (2014) da str dung nhiéu ngudn nito tir
cac mudi vo co khac nhau nhu urea, amonisufat, kali nitrrat dé thu chitinase tir Aspergillus niger
cho thay hoat tinh chitinase cao nhét la 6,28 UI/mg protein véi nguon nito tir amonisufat [8]. Sir
dung nguon nito vo co tir amonium sunfat ciing dwoc ghi nhan ddi véi chiing Aspergillus niger
LOCK 62 trong sinh tong hop chitinase [7]. Téi wu hoa méi truong nuoi cay ddi véi mot sb
chung nhu Trichoderma, Penicillium, Paecilomyces cho thdy nguon peptone 1% cho 1a tét
nhit sy phat trién va sinh chitinase c6 hoat tinh cao [22].

3.2. Anh hudng cia nhiét do dén hoat tinh chitinase

Nubi cay chung Aspergillus sydowii ¢ cac diéu kién nhu khao st anh hudng cua nito.
Urea dugc st dung lam nguén nito v6i ham lwong 0,33 g (W/w). Nhiét do nudi ciy duoc khao
sat & cac mdc 30 °C, 40 °C, 50 °C.
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Hinh 2. Anh huong cua nhiét 6 dén hoat tinh chitinase
(®® thé hién su khac biét c6 y nghia thong ké & do tin cay 95%)

Hinh 2 cho thay nhiét ¢ ¢ anh huong 16n dén hoat tinh enzyme chitinase thu duoc tir
chung Aspergillus sydowii. Hoat tinh enzyme cao nhat dwoc ghi nhan & nhiét do 30 °C la
2,632 Ul/mL. Hoat tinh chitinase giam dan theo khi nhiét d6 nuéi ciy duoc khao sat & cac méc
40 °Cva 50 °C lan luot 12 2,214 Ul/mL va 1,441 Ul/mL.

Két qua nay hoan toan phu hop véi nhitng nghién ciru vé& chung A. sydowii. Chang nay
phat trién va sinh bao tr trong mét pham vi nhiét d6 rong. Phat trién tot nhat ¢ 35 °C va it nhat
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1a 20 °C. Khdng c6 su tang trudng hoac sinh bao tir xay ra ¢ 4 °C va 10 °C . Nghién ctu ctaa
Olutiola et al (1977) ciing cho thdy bao tir cua Aspergillus sydowi phat trién tét nhat ¢ 30 °C
[23]. Nghién ctu cia Farag et al (2014) vé kha ning sinh enzyme chitinase tir chung
Aspergillus terrus ciing cho két qua nhiét do tuong tu 12 30 °C [8], trong khi Aspergillus flavus
14 35 °C [24]. Trong nghién ciru cia Ahmadi et al, (2008) nhiét do tdi wu cho sy sinh tong hop
enzyme chitinase chung A. sydowii va Aeromomas sp. cling dugc ghi nhan 1a 30 °C [21].

3.3. Anh hudng ciia dd 4m dén hoat tinh chitinase

Nudi céy chung Aspergillus sydowii trén méi truong MT4 v6i ham lugng chitin 15%, ty
1é glong cay 1 mL (v/w), nguon cacbon sir dung 1a duong vang v6i ham luong 0,69 (w/w),
nguon nito la urea ham lwong 0,33 g (W/w), thoi gian nudi cay 48 gio, nhiét do nubi cay 30 °C.
D06 am mai trudng nubi cdy duoc tién hanh khao sat & 40%, 50%, 60%, 70%.

Hoat tinh chitinase cao nhat & 50% dat 2,933 Ul/mL. Céc gié tri d6 4m thap hon (40%)
hay cao hon (60%, 70%) déu 1am giam hoat tinh enzyme. biéu nay cho thay A. .sydowii la mot
vi sinh vt can d6 4m twong dbi dé sinh truong va phat trién. D6 4m 13 mot yeu t6 tuong dbi
quan trong, c6 anh huong dén kha ning sinh enzyme trong qua trinh nuéi cay. Khi bd sung
dung dich mudi vao méi truong, dung dich s& tap trung cha yéu trén bé mat hat co chat, tao
diéu kién cho bao tir ¢ thé phat trién tao thanh hé soi trén bé mat canh truong. Mit khéc,
lwong am con c6 kha ning khuéch tan vao trong hat co chat, 1am giam luong nhiét do qué trinh
trao ddi chat sinh ra. Pdi v&i cac méi trudng co6 dd 4m cao (60%, 70%) lam két dinh cac hat
co chét trong canh truong, lam giam sy khuéch tan khong khi trong canh truong, dan dén
luong oxy khong dugc cung cap day du, toc do sinh trudng giam lam cho hoat tinh cua enzyme
giam. Ddi véi méi truong co do 4m thap (40%) cac hat co chét roi rac, mdi truong nudi ciy s&
nhanh khé, dan dén viéc sinh bao tir yéu hozc cac bao tir khdng thé phat trién va lam giam hoat
tinh enzmye tao thanh.
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Hinh 3. Anh huéng cua d am t6i hoat tinh chitinase
(**°: the hién su khéac biét c6 ¥ nghia thong ké ¢ do tin cay 95%.
DA40, DA50, DA60, DA70 la nghiém thirc khao sat d6 am & 40, 50, 60, 70%)

Trong nghién ciru ndy, A. sydowii cho hoat tinh chitinase tot nhét & do am 50%. Pay ciing
1a d6 am nam trong khodng dugc ghi nhan ¢ cac loai Aspergillus khac khi nudi cay bang
phwong phap bé mat. Rattanakit et al (2002) di st dung vo tom trong nudi ciy bé mat
Aspergillus sp. S1-13 cho thay trong khoang khao sat do am moéi truong tir 45-80% thi hoat
tinh chitinase thé hién tét nhét trong khoang 55-65% va dat cao nhét & 58% [9].

3.4. Anh hwong ciia mat sé loai khoang dén hoat tinh chitinase

Nuoi péy chung Aspergillus sydowii trén méi truong MT4 v6i ham lugng chitin 15%, ty
I¢ giong cay 1mL (v/w), nguon cachon str dung la duong vang véi ham lugng 0,69 (w/w),
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nguon nito tir urea ham luong 0,33g (w/w). Cac diéu kién nudi cdy 1a do am moi truong 50%,
thoi gian nudi cdy 48 gio va u ¢ nhiét do 30 °C. Mot sb loai khoang nhu Cu?*, Fe?*, Pb?* dugc
st dung khao sat sy anh hudng téi hoat tinh enzyme chitinase.

Két qua Hinh 4 cho thdy mai trudng chira cac loai mudi khoang khéac nhau s& c6 anh
hudng dén hoat tinh enzyme thu duoc. Mau déi ching nudi ciy véi thanh phan mudi khoéang
khong d6i theo MT4 cho hoat tinh enzyme chitinase 2,396 UI/mL. Trong d6 hai khoang
MgS0..7H20 va KH2PO, ¢co tac dong tich cuc dén san xuét chitinase [25]. V&i cac ngudn
khoang duoc khao sat hoat tinh enzyme thu dwgc déu thip hon mau déi chung. Biéu nay cho
thiy cac ion khoang Cu?*, Fe?* va Pb?* déu la tAc nhan gay wc ché sy phét trién va sinh enzyme
chitinase caa A. sydowii. Trong thir nghiém hoat tinh enzyme chitinase tinh khiét san xuat bai
chung Aspergillus fumagatus YJ-407 véi mot sé ion khoang cho thay hoat tinh enzyme bi tc
ché manh boi céc ion FeZ, Pb%, Hg?*, Ag*, Zn*" va Mn? [26]. Piéu nay twong ddng véi két
qua cta nghién ctu cho thdy su uc ché cua cation Fe?, Pb?* dbi véi hoat tinh chitinase tir
chung A. sydowii.
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Hinh 4. Anh huéng cua mot s6 loai mudi khoéng dén hoat tinh chitinase
(**¢: thé hién su khac biét co y nghia thong ké & do tin cay 95%,
KO: khdng bd sung khoéng, K1 CuSO, 0,01%: K2 Ph(NOs) 0,01%; K3 FeSO4 0,01%)

3.5. Anh hwéng cia pH dich trich ly dén hoat tinh chitinase

Gié tri pH t6i thich (pHop) tir 4-9 ddi véi cac enzyme chitinase & thuc vat bac cao va tao;
hé enzyme chitinase & déng vat la 4,8-7,5 va & vi sinh vat la 3,5-8,0. Theo cac nha khoa hoc,
pHopt Clia enzyme chitinase ¢ thé cd sur phu thude vao co chét dugce sir dung. Pa sd cac enzyme
chitinase da duoc nghién ciru c6 pHop khoang 5,0 khi co chat 1a glucol chitin nam trong khoang
pH kiém yéu.

Chuang Aspergillus sydowii dwoc nudi ciy véi cac diéu kién tét nhat da khao sat & trén.
Sau khi két thlic thoi gian nudi cay, 50 ml dung dich d¢ém photphate & cac pH khao sét dugc
bd sung va lac & 120 vong/phut & 20 °C trong 20 phdt. Dich duoc loc qua vai man, sau d6 dem
ly tdm ¢ 5000 vong/phut trong 10 phdt dich thu dugc Ia chitinase thd. Két qua cho thay, pH
dung dich dém dung dé trich ly enzyme sau nudi cdy ciing c6 anh hudng dén hoat tinh
chitinase. BDém photphate pH 7,0 cho hoat tinh enzyme thu dugc 2,996 Ul/mL va cao hon hoat
tinh chitinase dwoc trich ly ¢ cac pH khac duoc khao sat.
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Hinh 5. Anh hudng cia dém trich ly dén hoat tinh chitinase
(®: thé hién su khac biét c6 y nghia thong ké & do tin cay 95%).

Theo nghién ctru cua Krishnaveni et al (1999) dém photphate pH 7,0 thuong duoc su
dung dé thu nhan enzyme chitinase [27]. Farag et al (2014) trich ly chitinase tir A. terrus dat
hiéu qua cao nhat & dém photphate pH 5,2 cho hoat tinh 15 U/mg protein [8].

3.6. Anh hwéng cia bt vé tdm so véi chitin cong nghiép dén hoat tinh chitinase

Chung Aspergillus sydowii duoc nudi cdy trén moi truong MT4 vai ty 1§ giong cay 1mL
(v/w), ngudn cacbon str dung 13 dudng vang v6i ham lugng 0,6 g (w/w), nguon nito tir urea
ham luong 0,33 g (w/w). Céc diéu kién nudi cay 1a d6 am mai trudng 50%, thoi glan nudi cay
48 gio va u ¢ nhi¢t d6 30 °C. Chitinase dugc trich ly trong dém phosphat pH 7. Ngudn bot vo
t6m duoc khao sat ¢ cac ty 1€ 0, 5, 10, 15 va 20% so véi mau ddi ching chitin 15%.
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Hinh 6. Anh huéng cua bot vo tdm so vaéi chitin cdng nghiép dén hoat tinh chitinase
(®: thé hién sy khéc biét c6 ¥ nghia thong ké & do tin cay 95%)
Trong d6: DC1, DC2 1a hoat tinh chitinase thu dugc trong méi trudng tuong g khdng bd sung chitin
va bo sung chitin cong nghiép 15%. BVT1, BVT2, BVT3, BVT4 la hoat tinh chitinase thu nhan duoc
khi nuéi A. sydowii trén méi truang cd bd sung bot vo tom tuong tng 5%, 10%, 15%, 20%.

Hoat tinh chitinase d6i véi ngudn co chit 1a chitin dat cao nhat 2,731 UL/mL véi ty 1&
20%, va cao hon han so véi str dung ngudn co chét chitin 15% voi hoat tinh 2,183 Ul/mL
(Hinh 6). Nghién ctru cia Pham Thi Dan Phuong va cs (2012) vé thu nhan chitin tir vo tom
thé chan trang cho thay thanh phan vo tém ngoai chitin (29,4% tinh theo khéi lwong kho tuyét
dbi) con chira mot lugng I6n protein (24,3%), khoang (26,5%) va lipit (2,2%). Chinh sy lién
két chat ché gitra protein, khoang va chitin trong vé tdm dan dén khé khin trong viéc phan
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giai va sir dung chitin c6 trong hén hop [28]. Farag et al (2014) da st dung ngudn co chat tir
bot vo tom dé bd sung vao méi truong nudi cay Aspergillus terrus voi ham lugng 20% (w/v)
cho viéc tang truong va sinh tong hop enzyme [8]. Brzezinske et al (2012) c6 thu nghi¢m nudi
cay Aspergillus niger LOCK 62 vai cac ngudn co chét tir chitin huyén phu, bot vo tém va bot
v6 cua cho thiy két qua twong dong véi khao sét nay khi hoat tinh chitinase dat duoc cuc dai
v6i nguodn co chat tir chitin huyén phi va tir bot vo tdm cho hoat tinh khong cao bang [7]. Tuy
nhién, nguyén liéu st dung trong nghién ctru d4 qua ché bién co thé 1am long céc lién két gita
céc hop chat trong vo tdm, protein bi bién tinh. Vi vay nam méc cé thé sir dung duoc nguon
protein, khoang thém trong qua trinh tang trudng, lam tang hoat tinh chitinase.

So sanh vé mat gia thanh bot vo tdm lai ré hon chitin cong nghiép khoang 10 lan. Trong
san xuat céng nghiép, thuong xét nhiéu vé& khia canh kinh té, véi viéc tan dung ngudn phu
pham bot vo tém gitp giam chi phi nguyén liéu dau vao dang ké ma van d¢am bao hoat tinh
enzyme & muc cd thé chap nhan duoc thi hoan toan kha thi. Giam chi phi s& ha gia thanh san
pham, ting kha nang canh tranh.

Theo Tong cuc Thiy san, mdi ndm Viét Nam nu6i va khai thac hon 6 triéu tan thay hai
san, trong d6 tom chiém mot sé lugng lon. Tuy nhién, do cong nghé xu ly thary hai san con
han ché nén luong phu pham thai ra trong qua trinh san xuét con khé cao vai ty 1¢ khoang 35%
- 60%, tuong duwong hon 2 triéu tan phy pham thay hai san mdi nam, trong d6 c6 khoang 250
tan phu pham tém, phan I6n bi thai loai truc tiép vao mai truong, chi khoang 33% duogc sir
dung dé san xuét cac san pham cd gi4 tri gia ting thip nhu phan bon, thirc dn chin nudi va
khoang 7% duoc tan thu dé phat trién cac dong co gia tri gia ting cao nhu thuc pham, dugc
pham. Néu céc dudng chat duoc chiét xuét toi uu va bao toan hoat tinh, thanh pham cudi cting
sé co gia tri cao va ung dung trong nhiéu nganh khac nhau [29]. Do d6 viéc san Xuét chitinase
tir nAm maoc str dung moi truong co bd sung vo tém nhu ngudn co chit & 1a mot huéng di thiét
thuc trong dinh huéng san xuat cac dong san pham gi4 tri cao, theo huéng thay thé dan cac
san pham hoa hoc bang cac san pham mang tinh sinh hoc nhu enzyme.

4. KET LUAN

Nghién ciru da xac dinh dugc mot 0 yéu t6 anh huong cia moi treong nudi cly dén
hoat tinh chitinase tur Aspergillus sydowii. Két qua thu dugc diéu kién nudi ciy thich hop trén
mdi truong MT4 1a khi su dung ngudn nito tir uré bd sung 3%, nhiét d6 30 °C, do 4am moi
truong nudi cay 50%, dung dich dém trich ly phosphat pH 7,0 cho thay hiéu suat thu hoi
chitinase 1a cao nhat. Ngoai ra, viéc tan dung ngudn phu pham ré tién tir vo tom dé lam co chét
cam tng thay thé hoan toan chitin cdng nghiép ciing cho thiy duoc nhiing loi ich v& mat kinh
té. Céc ion kim loai nhu Cu?*, Fe?* va Pb?* cho thdy sy kim hoat tinh chitinase tir A. sydowii.
Két qua nay s& dugc ké thira cho cac nghién ciu tiép theo nham t6i uu qua trinh thu nhan
chitinase m¢ ra cac hudng tng dung enzyme trong cong nghiép.

Loi cam on: Nghién ctru do Truong Dai hoc Cong nghiép Thuc pham TP. HO Chi Minh bao
tro va cap kinh phi theo hop dong so6 114/Hb-DCT.
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ABSTRACT

RESEARCH THE IMPACTION OF FACTORS TO THE PROCESS OF OBTAINING
CHITINASE BY Aspergillus sydowii

Dao Thi My Linh*, Nguyen Thi Quynh Mai, Bui Thien Kim Thu
Nguyen Dinh Trieu Vu, Nguyen Dang Khoa, Son Thien Nga
Kieu Yen Vy, Tran Quynh Hoa

Ho Chi Minh City University of Food Industry

*Email: linhdtm@hufi.edu.vn

These enzymes have a wealth of applications, some of which have already been realized
by industry. Most of the chitinases are original from microorganisms such as Aspergillus,
Bacillus, Trichoderma. The bioactivity of chitinase is affected by nutritional and enviromental
conditions. This study emphasizes on the impact of critical process variables on the activity of
chitinase from Aspergillus sydowii. The utilization of shrimp waste as a substrate for solid-
state cultivation of the A. sydowii was investigated. The shrimp waste induces chitinase
biosynthesis and it can be used to replace chitin in cultivation of A. sydowii for producing
chitinase. Other factors influencing chitinase activity have been studied include source and
content of nitrogen (urea, peptone respectively 0.33 g/10.5 g medium), moisture (40-70%),
minerals (Cu?*, Fe?*, Pb?*), pH extract (phosphate buffer pH 6.0-7.5). The results showed that
MT4 media containing 0.33 g (w/w) urea, 50% moisture, extraction phosphate buffer pH 7.0,
are suitable for chitinase bioactivity. However, the mineral ions such as Cu?, Fe?** and Pb?*
inhibit chitinase bioactivity of A. sydowii. Research shows that using cheap sources of by-
products from shrimp shells as substrate to replace chitin also shows commercial benefits.

Keywords: Aspergillus sydowii, chitinase, chitin, shrimp shell waste.
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