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NGHIEN CUPU KHA NANG TONG HQ'P VA TACH CHIET
CAC HOP CHAT CHITIN TU’ SINH KHOI NAM SOl

HOANG DINH HOA, BINH SY MINH LANG, PO THI THUY LE, NGUYEN TH| HOAI TRAM
1. MO PAU

Chitin (poly-N-acetylglucosamine) fa mot potymer sinh hoc c6 nhieu trong cau trac khdp,
sun cua cac dong vt bac thap, trong thanh phan té bao mot sb vi smh vat nhr ndm mée, ndm
men, vi khudn,... va trong 16p vo clia cac lodi giap x4c nhu tdm, cua, bc, hén,... [3, 5]. Qua trinh
thu nhan, tich chiét chitin, chitosan (poly glucosamine) va glucozamin tao ra cac san pham co
ich duwge img dl,mg trong nhiéu nganh cong nghiép, tiéu dung - thye phém, nong nghiép, y -
dwoc va bao vé mbi truong nhu cac chit dong ty, diéu chinh va kiém soat pH, chat lam dai gidy
viét, thude chira xwong khép, da nhin tao,...[2, 7]. O Viét Nam, chitin va chitosan dd duoc
nghién ctru va san xuit quy mo pilot tir phé phu liéu ctia nganh ché bién thuy hai san va duoc
tng dung lam chat khang khuén trong néng nghiép, lam thudc chira bong va chét 1am dai trong
san xuit gio cha thay thé han the doc hai [5]. Trong bai bao nay, chung t6i trinh bay nhimng két
qua ban déu trong vn:c khao sat, lya chon chung gidng, diéu kién nudi cdy va tach chiét cac hop
chit chitin tir sinh khéi mét sé ching nim soi.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
*

1. Vi sinh vit va phwong phap nudi cy

Ching nim soi Aspergillus oryzae Jo trong suu tap glong vi sinh vit Vién Céng nghiép
thuc phim, ching Blakeslea trispora WH, do Suu tip glong Vién Vi rit hoc Vi Han, Trung
Qudc tang Vién CNTP dé sir dung trong dé tai khoa hoc cép Nha nude KC.04.27 (2004 - 2005),
chiing Asp. niger Ex 2006-1 dugc trao ddi trong dé tai Nghi dinh thu Viét Nam — Trung Quéc 5-
309J (2005 - 2006) va chiing Rhizopus sp. BG duge phén 1ap tir bAnh men rugu Bic Giang nam
2006 dugc dung trong nghién ciru. Bao tir ciia cac ching nam soi bao quan trong cat sach v
tring & 4°C dugc ric trén mat thach PDA (2,5% thach, 2% glucoza va nuéc chiét khoai tay -
20% khoai tﬁy got vo, thai nho dun sbi 20 phit va loc ldy nudc trong) trong cac binh tam gidc
500 ml, nuéi & 28°C tir 72 - 120 gio. Nhén gidng vao 100 ml méi trudng 1én men trong binh tam
giac dung tich 500 ml bang béo tir va 1én men trén may lac tron & 28°C, 200 vong/phut trong 48-
120 gi& (1). Méi trudng [én men chudn s6 1 (0,3% cao nim men, 1% pepton, 2% glucoza, pH
4,5) va cac moi truomg sb 2 (pepton 1%, dudng kinh 2%, pH 5,7), s6 3 (glucoza 4%, asparagin
0,2%, vitamin B1 0,005%, KH,POy4 0,05%, MgSO, 0,025%, pH 5,1) va s6 4 (cao nam men
1,7%, glucoza 2%, pH 6,0) dugc sit dung trong nghién ciu [1, 3, 4].

2. Thu nhén sinh khdi ndm sgi va tich chiét chitin, chitosan

Sinh khéi ndm soi sau 1én men dwoc thu nhan bang li tAm hodc loc, sau d6 duge rira, lam
khé va giir & nhigt d§ 4°C dén khi sir dyng. Thanh té bao hé s¢i duge pha vy bing dung dich
kidm lodng dé loai protein, lipit va cac polisaccarit tan trong kiém chira cac hop chét chitin (bao

gbm chitosan va phirc hgp chitin — glucan). Chitosan dwoc tach chiét khoi cac hop chét chitin
nhd phan ung voi dung dich axit lodng (3, 4, 6).
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ML KET QUA VA THAO LUAN

1. Nghién ciru khéo st va lira chon cac chéng nidm soi ¢6 kha niing téng hop sinh khoi hé
sgi va cic hop chit chitin cao

Bon ching nim sgi Aspergillus niger Ex 2006-1, A. oryzae Jo, Blakeslea trispora WH; va
Rhizopus sp. BG da duge sir dung trong viéc khao sat va lya chon kha nang tao sinh khéi hé soi
va cac hop chét chitin trén méi truéng 1én men chuin. Cac chiing nay thudc nganh phu Nam ti -
Ascomycota (A. niger, A. oryzae) va Nim tiép hop - Zygomycotina (B. trispora va Rhizopus
sp.). Trén moi truong thach PDA, cac chung 4spergillus va Rhizopus phit trién nhanh hon, tao
bao tir sau 48 gir nudi cly, trong khi B. trispora phat trién cham hon, tao bao tu‘ sau 72 gi& nudi
cay (bang 1, hinh 1)

Bang 1. Su phat trién hé sgi va bao tir c4c chiing nam sgi trén mdi trudng thach PDA

Thoi gian nudi ciy

Chiing giéng
24 gior 48 gior 72 - 96 gitr 96 - 120 gior
A. niger Ex 2006-1/Hé sgi trfmg Bao tir mau ndu den, - -
nga, ngan. phu day mat thach.
Bao tir hinh céu, bé mit
rap. '
A. oryzaelo ' Hé sgi tring,|Bao tit mau vang xanh, - -
dai. phu diy mdt thach.

B. wrispora WH, |Chua phat trién|Hé sgi dang to tréng Lac dic xuét|Bac tr mau *hau
" |nga, ngz"m, thra. hi¢n bao tir|den, phu déy mit
mau ntdu den. |thach.

Bao tir hinh biu
duc dinh thanh
chiim 3.

Rhizopus sp. BG  [H¢ - soi  dai,[Hé soi dai, méu tring - -
méu trang xam,|xam, bao tr ndu den
lac dac xuét|phi ddy mat thach.

hién bao t¥
mau nau den.

Sau 96 git nudi cay:trén moi trudmg 16n men chita cao ndm men, pepton va glucoza - YPD,
sinh khéi kho h¢ soi dat 4,5 — 8,3 gam Hii, cao nhét 13 4. oryzae Jo va thap nhit la Rhizopus sp.
BG (bang 2). Két qua nay phit hop véi mot sé céng bd cia cac téc gia trén thé gidi, sinh khdi soi
nim thu dwoc trong phong thi nghiém trén quy md may ldc dat tir 4,0-10,0 gam/ lit voi cac
chiing Cunmnghamella elegans, Aspergillus niger, Mucor rouxii va Rhizopus oryzae [2, 3, 6].
Céc hgp chit chitin (thanh té bao) thu dugc sau khi xir li véi dung dich kiém dat 140 - 263 mg/g,
chiém ti 1¢ 14 - 26,3% so v4i tdng sinh khéi kho hé soi.
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B
. Hinh I. Tui bao tir va chim 3 bao tr ching B. trispora WH, (A); Dinh cudng bao tir va
bao tit ching Asp. niger Ex 2006-1 (B) (dnk chup dwdi kinh hién vi dién tr x 7500)
Bdng 2. Hiéu suét tong ho‘p sinh kh&i hé sgi ctia cic ching ndm 501 trén
mdi trordomg 1én men chudn
Chiing gibéng Sinh khéi | Cac hgp chit | Tilé cac hgp chét chitin/sinh
khé (g/l) chitin (mg/g) khdi khé hé sgi (%)
A. niger Ex 2006-1 7,1 152 15,2
A. oryzae Jo 8,3 140 14,0
B. trispora WH, 5.7 238 %3,8
Rhizopus sp. BG 4,5 263 26,3

2. Nghlen ciru lra chon méi truong va diéu kién nudi ciy thich hop dé tbng hop cac
hgp chit chitin, chitosan,

Ba mdi trudng 1én men 2, 3 va 4 d3 du'qc str dung dé num cay 4 chung nim soi. Sau 96 gidy
nudi cy, két qua trinh bay & bang 3 cho thay méi truomg s6 2 phu hop véi 2 ching Aspergillus,
moi truomg s6 4 lai tot hon cho hai ching B. trispora WH, va Rhizopus sp. BG tong hgp sinh
khéi hé soi.
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Bang 3. Anh huéng ciia méi truomg nudi cay dén kha ning téng hop sinh khdi hé
s¢i cia cac chung nam sgi

. Ham legng sinh khdi khé (g/1)
Chiing giong "
_ MT 2 MT3 MT 4 MT chuan
A. niger Ex 2006-1 8,10 4,71 8,05 7,1
A. oryzae Jo 10,82 3,57 8,46 8,3
B. trispora WH; 5,36 5,34 6,53 5,7
Rhizopus sp. BG 5,32 2,88 ' 7,09 4.5

Sinh khéi :;h¢ soi cha cac ching 4. niger Ex 2006-1 va 4. oryzae Jo trén méi truong s62 va
2 ching B. trispora WH;, Rhizopus sp. BG trén méi truong s6 4 dugc xir I véi dung dich kiém
va sau do véi axit dé thu cac hop chat chitin va chitosan. Két qua trinh bay & bang 4 cho thiy
A. niger Ex 2006-1 va A. oryzae Jo chira ham lugng chitosan thép, dat tuong Ung 1a 0,4 va 1,7%
so vai sinh khéi kho hé sgi. Blakeslea trispora WH,, Rhizopus sp. BG chira ham lugng chitosan
cao hon, twong img 13 5,8 va 8,6% so vdi sinh khéi kho hé soi.

Bang 4. Kha ning tdng hop céc hop chét chitin, chitosan ctia cac ching ndm sgi

L g Sinh khoi Cic hgp chat chitin Ham lrgng chitosan
Ching giong n - p
khé (g/) (mg/g) | % sovaiskk | (mg/l) | % sovoiskk
A. niger Ex 2006-1 8,10 165 16,5 23,1 0,4
A. oryzae Jo 10,82 171 17,1 183,9 17
B. rrispora WH, 6,53 240 24,0 3787 5,8
Rhizopus sp. BG 7,09 286 28,6 609,7 8,6

Hai ching 4. oryzae Jo va Rhizopus sp. BG dai dién cua 2 chi thudc hai nganh phu Ném tdi
va Nam tiép hop duoc tiép tuc nghién ctru dé lya chon cac di€u kién nudi cdy thich hop nham
néng cao hiéu suét tong hgp sinh kh01 hé s¢i, ham luong chitin, chitosan. Thoi gian nubi cdy va
pH moi trudng ban déu la nhimg yeu t6 durge khao sat, két qua & bang 5 va 6 cho thiy hiéu suit
tong ho’p sinh khéi va chitosan dat két qua cao véi ching 4. oryzae Jo la 48 gio va pH = 6,5 - 7,0
va voi ching Rhizopus sp. BG 1a 64 gid vapH=6,5-7,0.

Bdng 5. Anh huéng cia thdi gian nudi cAy dén hiéu suat tdng hop sinh khdi va
chitosan cua céc ching nam s¢i 4. oryzae Jo va Rhizopus sp. BG

T e e ny A o o
Ching gidng Chi s6 1én men Thoi gian nudi iy (gid)
48 64 . 72 %6 120

Sinh khéi khé (g/1) 8,0 8,5 8,0 7,1 7,1

A. oryzae Jo Chitosan (mg/l) 160,0 144,5 104,0 106,5 92,3
% chitosan so vo1 SKK 2,0 1,7 1,5 1,5 1,3
Sinh khéi kho (g/1) 6,3 7,5 7,4 7,0 7,0

Rhizopus sp. BG Chitosan (mg/l) 4977 817,5 8214 777,0 714,0
%% chitosan so v&i SKK 7.9 10,9 11,1 11,1 10,2
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Bang 5. Anh hudng cia pH mai trrdmg nudi cdy dén higu suét téng hop sinh khéi
va chitosan cia cac ching nam sg¢i 4. oryzae Jo va Rhizopus sp. BG

pH nudi ciy

Chiing gibng Chi s6 1én men
5,0 6,0 6,5 7,0 7.5 3,0 8,5
A. oryzae Jo Sinh khéi kh (g/1) 66 | 92 | 1081} 94 | 92|91 |90
Chitosan (mg/1) 120,6 1 198,0| 247,5 | 200,0 | 161,5| 81,3 | 63,3
(Thoi gian 1én o e
men 48 gio) |76 chitosan sovei SKK| 1,8 | 22 | 23 | 21 | 1,8 1 09 | 07
Rhizopus sp. BG |Sinh khéi khé (g/1) 750 76 | 83 181 | 79| 69 | 69

Chitosan (mg/l) 735,0 | 813,2 | 971,1 |923,4 |9

00,6759,0(745,2

(Thoi gian Ién

men 64 gid) % chitosanso voi SKK| 9.8 | 10,7 | 11,7 | 114 | 114 | 11,0 | 10

8

3. Nghién ciru lira chon cic di¢u kign tach chiét chitosan tir sinh khdi nim soi

Sinh khdi hé soi nim duoc xir 1i v6i dung dich kiém dé loai bo protein, lipit va cac
polysacarit tan trong kiém. Céc hgp chit chitosan, chitin-glucan sau thu dugc sau d6 dugce xir 1i
v&i dung dich axit va chitosan dugc thu nhan sau khi két tila trong dung dich kiém. Ba phuong
phap tach chiét chitosan sir dung axit axetic va clohydric da dugc khao sat. Sir dung 5 gam sinh
khéi kho hé sgi Rhizopus sp. BG cho thi nghiém. Két qua trinh bay & bang 6 cho thdy st dung

ay.

Bang 6. Anh huéng cia phuong phap tach chiét dén higu sudt thu hdi
chitosan tir sinh khéi ndm soi

dung dich axit axetic 2% la phuong phap dugc ching 161 Iya chon dé tiép tyc cac nghién ciru sau

Phwong phip tich chiét Ham lirgmg chitosan| Higu suét thu hdi
(mg/g SSK) chitosan (%)
Xur Ii kiém: NaOH 2% (1 : 30), 90°C, 2 gid. 95 88,5
Xur i axit: axit axetic 10% (1 : 40), 60°C, 6 gidy,
chinh dung dich axit den pH 9 bz:mg NaOH 4 M, li
tam thu két tda chitosan, rira va say & 20°C.
Xur i kiém: NaOH 1 M (1 : 30), hip 121°C/15 phit. 118 100
Xir 1 axir axit axetic 2% (1 : 40, 95°C, 8 gio;
chinh dung dich axit dén pH IQ bang NaOH 2 M, li
tam thu ket tia chitosan, rira, say & 60°C/5 phut.
iXue If kiém: NaOH 1 M (1 : 30), 100°C, 1,5 gio. 110 93,2
X I axit: axit HCI 1 M (1 : 40), 95°C, 5 gi&; chinh
dung dich axit dén pH 8,5’béng NaOH | M, li tdm
thu két tha chitosan, rira, say ¢ 20°C.
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IV. KET LUAN

P khao sat 4 chang nim sgi Aspergillus niger Ex 2006-1, A. oryzae Jo, Blakesiea trispora
WH, va Rhizopus sp. BG dé thu nhan sinh khéi hé s¢i, cac hop chét chitin, chitosan trong diéu
kién 1&n men chim. Trong ciing mdi trudmg va diéu kién nudi cdy, sinh khoi kho hé s¢i dat cao
nhét 13 A. oryzae Jo (8,3 g/1) va thip nhat 1a Rhizopus sp. BG (4,5 g/l). Céc hop chit chitin
(thanh té bao) cia 4 ching nérr_l soi thu duge sau khi xtr 1i voi dung dich kiém dat 14 - 26,3% so
v6i khdi luong khé hé soi.

Ham Irgng chitosan trong thanh té bio hé soi Aspergillus niger Ex 2006-1 va A. oryzae Jo
rat thip, dat tuong Ung 13 0,4 va 1,7%, con Rhizopus sp. BG va Blakeslea trispora WH, la 8,6%
va 5,8%.

_ Thdi gian nudi cdy, pH méi trudmg thich hop cho chiing Rhizopus sp. BG tong hop dat higu

sudt cao ca v¢ sinh khdi kho h¢ soi (7,5 - 8,3 g/) va chitosan (11,1 - 11,7%) 14 64 gio va 6,5 - 7,0.

P4 lua chon phuong phap sir dung dung dich axit axetic 2% dé tach chiét chitosan tir sinh
khoi sgi nam Rhizopus sp. BG.
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SUMMARY

STUDY ON BIOSYNTHESIS AND ISOLATION OF CHITINOUS MATERIALS
FROM FILAMENTOUS FUNGAIL BIOMASS

Chitin, chitosan and D-glucosamine with their versatile biological and physico - chemical
properties are used in many industrial, pharmaceutical and medical applications. Four species of
filamentous fungi Aspergilius niger Ex 2006-1, Asp. oryzae Jo, Blakeslea trispora WH, and
Rhizopus sp. BG were investigated for the preparation of microbial chitin and chitosan. The
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