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TUYEN CHON MOT SO CHUNG XA KHUAN UA NHIET VA CHIU AXIT
CO KHA NANG SINH TONG HOP XENLULAZA CAO TU BA THAI DUA

Phén 16n cdc nha mdy ché bién dita & nude
ta chua quan tam dén viéc ché bién phu phdm
va phé thai nhu vo dda, 16i dda va ba dda ciing
nhu xtr 1y nude thaill. Theo thong ké cla cac
cong ty ché€ bién dita, dé san xuat duoc 1 tan
dita thanh phdm, phdi cédn t6i 2 tdn qua dia
nguyén liéu [2]. Nhu vay, uéc tinh v6i san
lugng dda hién nay cua nudc ta la 1,5 triéu tan
qua/nam, néu dugc st dung dé ché bién, thi
modi nam chdng ta c6 khoang 750 ngan tdn
ph€ liéu do cdc nha may ché bié€n dda thai ra.
Mot nguén ph€ thai khong 16, néu khong ¢6
bién phap x{r Iy tot s& 1a ngudén gay 6 nhiém
moi truong. Ba thai dira va nude thai cla cac
nha may ché bién dia thuong c6 pH thap (3,5-
5). Phan 16n ba thai dia & nudc ta déu dugc
dem di chon lap, trong khi d6 dat trong dia lai
khong c6 phan hitu co dé bon. Véi lugng phé
thai nhu trén, néu sir dung vi sinh vat dé xir ly
thanh phan bén, s& vira giai quyét dugc triét
dé nguén gay 6 nhiém moi trudng, vira tiét
kiém dugc dién tich dit dé chon 14p phé thai,
vira cung cdp dugc mot lugng phan hitu co rat
16n dé cai tao dat, tra lai do phi cho dat, dong
thdi tang thém nguoén thu nhap cho cidc nha
mady. Vi vay, ching t6i da ti€én hanh nghién
ctu tuyén chon mot s6 chung xa khuin (XK)
ua nhiét ¢6 kha nang sinh enzim phan huy
manh xenluloza (thanh phan chinh khé phan
huy cta ba dda) trong diéu kién moi trudng
axit dé phuc vu cho viéc nghién cttu san xuét
ché phdm vi sinh vat x{r Iy phé thai dita thanh
phéan bén hitu co.

I. PHUGNG PHAP NGHIEN CUU

1. Moi truong

Moi truong xenluloza cé pH thap (4-5) [1].

TANG THI CHINH, TRAN HA NINH
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Vién Dai hoc mo Ha Noi

2. Phuong phap phan lap, tuyén chon cac
chung XK wa nhiét ¢6 kha nang sinh
enzim thuy phan xenluloza

Can 10 g méu dat (hoac ba dira t muc) duge
thu thap tir cdc khu vuc clia cdc nha may ché&
bién dita; cho vao cac binh nén cé chia sdn 90
ml nuéc may da vo tring, sau d6 lc trong 10
phiit cho méu tan déu. Chuan bi cdc 6ng nghiém
chita 9 ml nuéc mdy da vo trung dé pha lodng
méau 107, 102,01, 10°°,

Dung pipet hit 0,1 ml dich pha loang & cac
nong do trén 107, 10,71, 10° nhd vao cic dia
thach c6 chita moi truong xenluloza c6 pH = 4.
Dung que gat trang déu trén mat thach, sau dé
nuoi trong th &m 6n nhiét & nhiét do 45°C. Sau 4
ngay, ldy ra quan sat va tdch cac khuén lac XK
moc riéng ré roi cay truyén ching vao dia thach
c6 chita moi truong xenluloza dé chon cac
khuan lac c¢6 kha niang sinh enzim thly phan
xenluloza. Sau khi nuoi 4 ngay, 1y ra va dung
thuoc thir lugol dé kiém tra vong phan giai
xenluloza dugc tao thanh. Chung XK nao c6
vong phan giai 16n (ving khong mau xung
quanh khuin lac khi nho dung dich lugol) s&
duoc giit giong dé ti€p tuc nghién citu.

II. KET QUA NGHIEN CUU

1. Phan lap va tuyén chon cac ching XK ua
nhiét, chiu axit c6 kha nang sinh tong hop
xenlulaza

Dé phan lap dugc cic ching XK ua nhiét c6
thé phan giai dugc xenluloza tir ba thai dia,
chiing t6i da tién hanh 148y mau dat va mau ba dda
da 1én men tir nha mdy ché bién dita Dong Giao.
Céac mau dat va ba dia duge pha loang, roi nhd
0,1 ml dich pha loang vao cic hop petri c6 chita
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moi trudng xenluloza v6i pH = 4. Céc khuén lac
XK moc riéng 1€ trén moi trudng xenluloza dugc
tdch ra va cdy cham diém vao dia petri khdc c6
chita moi trudong xenluloza dé xéc dinh hoat tinh
xenlulaza. Sau khi nudi 4 ngay trong tu &m 45°C,
14y ra dé€ xdc dinh vong phan gidi xenluloza bang
dung dich lugol (hinh 1).
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Hinh 1. Hoat tinh xenlulaza ctia 3 ching xa
khuan D5, D6 va D7 duoc tuyén chon trén moi
truong xenluloza v6i pH = 4,5

Tu két qua thu hoat tinh xenlulaza cua cac
ching xa khuén phan lap dugc, ching toi da
tuyén chon duoc 3 chling xa khuén c6 hoat tinh
xenlulaza manh nhat (duong kinh cua vong phan
giai xenlulaza 16n hon 20 mm) va dugc ky hiéu
la D5, D6 va D7. Ba chiung XK nay phat trién
tot & nhiét do 45°C trong moi truorng pH = 4;
ching dugc cdy chuyén vao cdc ong nghiém
chita moi truong gausel, nuodi cdy & nhiét do
45°C; sau 4 dén 5 ngay, khi cac chung XK phat
trién tot thi dugc dua vao th lanh bao quan dé
lam giong phuc vu cho cdc nghién citu ti€p.

2. Anh huéng cta nhiét do lén su sinh

trudng cua cac chung XK D5, D6 va D7

Dé nghién cttu dnh hudng cta nhiét do lén
su sinh trudng phét trién cta 3 chiing XK D3,
D6 va D7, ching toi ti€n hanh nuoi cdy cac
ching XK trén moi trudong gausel & cac thang
nhiét do khac nhau. Két qua dugc trinh bay &
bang 1.

Bdng 1
Anh huéng cia nhiét do 1én su sinh truong va phat trién clia cac ching XK D5, D6 va D7
Chung XK 25°C 37°C 45°C 50°C 55°C 600C
D5 + ++ +++ +++ + +
D6 + ++ +++ +++ ++ +
D7 + ++ +++ +++ ++ +

Ghi chii: -. khong phdt trién; +. phat trién yéu; ++. phat trién binh thudng; +++. phét trién manh; ++++. phat

trién rat manh.

Két qua nghién ctu cho thdy ching sinh
truong tot nhat trong dai nhiét do tir 45-50°C.
Né&u nhiét do nuoi cdy & dudi 37°C va trén 55°C,
ching phét trién rat yéu hoac khong phat trién.
Tir d6, c¢6 thé khang dinh rang céc ching XK
nay la cac chung ua nhiét.

3. Anh huéng cha do pH lén su sinh truéng
va kha nang sinh tong hop xenlulaza ctua
cac chung XK D5, D6 va D7
pH ctia mo6i trudng cé y nghia quyét dinh

doi véi su sinh truong cua XK. Trong viéc

tuyén chon cdc ching XK duogc st dung vao
muc dich phan hay ba thai dua, vi pH cua ba
thai dita thuong tr 3,5 dén 4,5 sau khi ché bién,
cho nén viéc xac dinh pH thich hgp ban dau va
viéc duy tri pH can thiét trong thoi gian sinh
truong cua cdc chung XK la rat quan trong.
Chung to6i tién hanh nghién ctu anh hudng cua
pH ban dau ctia moi truong nuodi cay lén su
sinh truong va kha nang sinh téng hop
xenlulaza cua cic chung XK D5, D6 va D7 véi
gid tri thay doi tir 4 dén 7. Két qua duoc trinh
bay & bang 2.

Bdng 2

Anh huéng cia pH lén su sinh truéng va kha nang sinh tng hop xenlulaza
cua cac chung XK D5, D6 va D7

Chung | Sinh khoi clia cdc chung XK (mg/ml) | Puong kinh clia vong phan giai xenluloza (D-d), mm
XK pH4 pH5 pH6 | pH7 pH4 pH5 pH6 pH7
D5 3,515 5,06 3,115 | 1,315 12 24 14 6
D6 2,41 4,185 2,6 1,825 11 20 13 7
D7 2,345 6,535 | 2,515 | 1,155 13 28 15 8
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Két qua ¢ bang 2 cho thay ba chung XK D5,
D6 va D7 c6 thé sinh trudng va sinh tong hop
xenlulaza trong moi truong c6 pH ban dau nim
trong khoang tir 4-7. Chiing sinh trudng va sinh
téng hop xenlulaza t6t nhat trong moi trudng c6
pH ban dau 1a 5. Nhu vay, cac ching XK nay la
céc chiing chiu axit.

4. Anh hudng cia cac ngudn cacbon lén su
sinh truéng va kha nang sinh téng hop
xenlulaza cua cic chung XK D5, D6 va
D7

Trong tw nhién, cdc hgp chit cacbon c6
phan to I6n nhu tinh bot, xenluloza, hemi-
xenlulozal] chi€ém mot phan rat 16n. Nhung, dé
hép thu dugc cac chat cacbon nay, thi XK phai
ti€t ra cdc enzim dé€ thay phan ching thanh
nhitng phan nho hon. Méi loai XK thudng sinh

trudng tot trén mot s6 nguodn cacbon nhat dinh.
Anh hudng ctia cdc nguén cacbon lén su sinh
trudng va kha nang sinh tong hgp xenlulaza cua
cac chung XK D5, D6 va D7 dugc trinh bay &
bang 3.

Két qua 6 bang 3 cho thiy ba chung XK D5,
D6 va D7 déu c6 kha nang sinh trudng trén cac
moi truong cé cdc ngudn cacbon da nghién ciu.
Chiing phat trién tot nhét trong moi trudng c6
nguén cacbon la saccaroza va tinh bot; con
trong moi truong c¢6 ngudn cacbon 1a CMC-Na
va xenluloza, ching phat trién yéu hon, nhung
trong cdc moi trudng nay ching lai sinh téng
hgp xenlulaza cao hon. Ca ba ching XK nay
déu khong sinh téng hgp xenlulaza trong moi
trudong ¢6 ngudn cacbon la saccaroza. Diéu nay
cho thay xenlulaza clia cic chiing xa khuén nay
la enzim cam tng.

Bdng 3

Anh huéng cua cac ngudn cacbon lén su sinh truéng va kha nang sinh téng hop xenlulaza
cua cac chung XK D5, D6 va D7

Sinh khoi cua ciac chung XK Duong kinh ctia vong phan giai xenluloza
Chung (mg/ml) (D-d), mm
XK | Saccaroza Tinh | CMC- |y uloza | Saccaroza | R | CMG- ) x o luloza
bot Na bot Na
D5 3,18 2,84 1,12 1,544 0 15 18 22
D6 2,86 3412 | 1,24 1,72 0 10 20 20
D7 3,204 2,716 | 1,36 1,568 0 8 18 20

5. Anh hudng cia cac ngudn nito lén su sinh
truong va kha nang sinh téng hop
xenlulaza cua cac chung XK D5, D6 va
D7

Dé phan gidi polysaccarit khé phan gidi nhu
xenluloza, t€ bao VSV phai téng hop mot luong
16n xenlulaza; c6 chliing can st dung tGi 60%
téng nhu cAu nito cho viéc san xuat enzim ngoai
bao. Vi vay, ngoai viéc nghién cttu anh hudng
cua cdc ngudn cacbon lén kha nang sinh téng

hop xenlulaza ctia cdc ching XK, viéc nghién
ctru anh hudng ctia cdc nguoén nito 1én sy sinh
trudng va kha nang sinh tong hgp xenlulaza ctia
cac chung XK c¢6 y nghia rit quan trong. Ching
toi da su dung mot s6 nguon nito thong dung
nhu KNO3, pép-ton, cao thit, uré, bot dau tuong
va (NH,),SO, v6i néng do bé sung vao moi
truong nudi cdy gausel 1a 0,25% va véi pH ban
ddu cla moi truong 1a 5 dé tién hanh nghién
ctru. Két qua duoc trinh bay & bang 4, bang 5 va
hinh 2.

Bdng 4

Anh huéng ctia cac ngudn nito 1én su sinh truéng cia cac chiing XK D5, D6 va D7

Chung Sinh khéi kho (mg/ml) sau 72h nuoi lac & 45°C
XK Pép-ton Cao thit Bot dau tuong Uré KNO, (NH,),S0,
D5 3,716 4,488 4,104 1,76 2,84 0,104
D6 4,616 4,208 4,348 1,248 3,412 0,208
D7 3,82 3,704 3,672 2,996 1,544 0,844
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Két qua & bang 4 cho thiy cac chung XK
D5, D6 va D7 phat trién t6t nhat trong cdc moi
truong ¢6 ngudn nito hitu co 1a cao thit va pép-
ton. Trong cdc moi trudong c¢6 ngudn nito vo co
l1a KNO; va uré, ching phat trién yéu hon. Dac
biét, trong mai trudng c6 mudi amon, chiing hau
nhu khong phat trién duoc. Nhu vay, cic ngudén
nito hitu co la thich hgp nhat cho su sinh truong
ctia cac chung XK nay.

Két qua & bang 5 va hinh 2 cho thdy ba
ching XK D35, D6 va D7 sinh téng hop xenlulaza
manh nhat trong moi trudng cé nguon nito 1a
mudi KNO;, con trong moi trudng c6 cdc ngudn
nito 12 cao thit va pép-ton, ching ciing sinh téng
hop xenlulaza khd manh. Nhung trong moi
truong c6 mudi sunphat amoén, ching khong
sinh téng hop xenlulaza, vi trong moi trudng
nay, ching hau nhu khong phét trién duge. Nhu

vay, muoi sunphat amoén khong thich hgp cho su
sinh trudng va su sinh tong hop xenlulaza clia ba
ching XK D5, D6 va D7.

Hinh 2. Anh hudng ciia cdc nguon nito 1én kha
nang sinh téng hgp xenlulaza ctia chung XK D7

Bdng 5
Anh huéng ctia cac nguén nito 1én kha nang sinh téng hop xenlulaza
cua cac chung XK D5, D6 va D7
Chiing Puong kinh clia vong phan giai xenluloza (D-d), mm
XK Cao thit Pép-ton Uré KNO, Bot dau tuong (NH,),S0,
D5 25 18 15 33 7 0
D6 25 25 14 29 11 0
D7 28 24 14 33 15 0

L. KET LUAN

1. Tir cdc mau dat va ba dita dd muc clia cac
nha may ché€ bién dia, ching t6i da phan lap va
tuyén chon dugc 3 ching XK wa nhiét c6 kha
néang sinh téng hop xenlulaza manh, duoc ky hiéu
la D5, D6 va D7. Chiing sinh trudéng duoc trong
dai nhiét do tir 25-60°C; nhiét do t6t nhat cho su
sinh trudng cta chdng la tir 45-55°C. Ching ¢6
thé sinh trudng va sinh téng hop xenlulaza trong
moi truong c6 pH ban dau tir 4-7, nhung manh
nhit trong moi trudng cé pH ban dau la 5; day la
nhitng ching XK chiu axit.

2. Ba chung XK D5, D6 va D7 sinh trudng
tot nhat trong moi trudong cé cdc ngudn cacbon
la saccaroza va tinh bot. Nhung ching lai sinh
téng hgp xenlulaza cao nhat trong moi trudng c6
nguon cacbon 1a xenluloza hoac CMC-Na.

3. Ba chung XK D5, D6 va D7 sinh trudng
tot trong moi trudng cé bd sung céc ngudn nito
hitu co nhu cao thit va pép-ton. Nhung ching lai
sinh téng hgp xenlulaza cao nhit trong moi
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truong c6 chita muoi KNO;. Mudi sunphat amon
khong thich hop cho su sinh truéng va su sinh
tong hop xenlulaza clia ca 3 ching XK nay.

Nhu vay, ba chung XK D5, D6 va D7 phat
trién dugc trong moi trudng c6 pH thap (4-5) va
la nhitng chung XK wa nhiét c¢6 kha nang sinh
tong hop xenlulaza cao. Ching c6 thé duogc sir
dung dé san xuat ché pham vi sinh phuc vu cho
viéc xut ly nhanh ba thai dita thanh phan hiu co
phuc vu néng nghiép.
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ISOLATION OF SOME THERMOPHYLIC AND ACID-RESISTANT
ACTINOMYCES STRAINS BIOSYNTHESIZING CELLULASE FROM
PINEAPPLE WASTE

TANG THI CHINH, TRAN HA NINH, HOANG THI DUNG

SUMMARY

Nowadays, in Vietnam, the pineapple cultivation surface reached 32,000 ha with 1.5 millions of pineapple
fruit tones per year. In Vietnam, had been built 9 pineapple canneries and 6 pineapple juice factories, but most
of them hadn’t got technology for the solid waste and wastewater treatments, so their wastes always polluted
the environmental areas.

Three thermophylic Actinomyces strains D5, D6 and D7 having high capacity to produce cellulase in the
medium with pH = 4 were isolated from the pineapple waste. They could grow and synthesize cellulase with
the incubation temperature from 25°C to 60°C and the optimum temperatures for their growth and their
cellulase production were from 45°C to 50°C whith the pH = 5.

They grown well in the media containing saccharose and starch as carbon sources and organic nitrogen
sourses such as meat extract and peptone. But their highest cellulase production was in the media containing
cellulose or CMC-Na as carbon sources and potassium nitrate as nitrogen source. They could not grow and
produce cellulase in the media containing ammonium sulfate as nitrogen source.

So, these three Actinomyces strains could grow in the media whith pH = 4 and at high temperature. They
will be used to make micro-organic product to treat the pineapple solid waste.

Ngay nhdn bai: 4-10-2006
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