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NGHIEN CU'U PAC PIEM SINH HQC VA KHA NANG SINH ENZYME NGOAI BAO
CUA HAI CHUNG NAM MEN SINH BAO TU BAN THUQC CHI BULLERA

Piao Thi Lrong', Pham Vin Ty’

"Vign Vi sinh vét va Cong nghé Sinh hoc, Dai hoc Quéc gia, Ha Noi
Truong Pai hoe Khoa hoe Tw nhién, Bai hoe Qude gia, Ha Noi

TOM TAT

Ba muoi chin ching ndm men sinh bao tir bin phan 14p tir Vudn Qudc gia Cic Phuong thuge chi
Bullera dugc nghién clru phin loai s¢ by dua vao hinh thai cdc bio tir, hinh thai khuén lac, thanh phan
ubiquinone chinh va sy ¢é mit clia xyloza trong t€ bao. Ca 39 chung déu c6 kha nang phin giai it nhét 3
trong cdc co chét: tinh bdt, casein, CMC, kitin, lipid. Chiing déu khéng sinh chét khang sinh khang lai
cde vi sinh vat kiém dinh. Trong sb 39 chung nghién ciru, hai chang VY-116, VY-142 ¢6 phirc hé
enzyme kha phong phii, chiing ¢6 kha nang phan giai t6t déng thoi ca nam loai co chit 14 tinh bdt, casein,
CMC, kitin, lipid. Xac dinh trinh tu 268 1DNA (D1/D2) va so sanh v&i trinh tu cla cic lodi ¢d quan hé
ho hang gin cho thdy, hai ching nay duge xép vao 2 loai thudc chi Bullera. Diéu kién thi uu cho sinh
trirdmg va sinh tng hgp enzyme clia 2 ching nay 13: Mai trutmg YM, pH 6 - 7, nhiét dé 20 - 25°C, thai
gian nudi 6 ngay. Didu kién thich hgp cho enzyme ngoai bao hoat ddng clia 2 chung nim men & nhiét do

tlr 40 - 50°C; pH 6 - 7.

Tir khéa: Bullera, diéu kén 65 wu, enzyme ngoai bdo, nént men sinh bao tir bin, 268 rDNA

PAT VAN DE

Viét Nam ndm trong khu virc ¢6 khi hiu néng
4m, tao diéu kién thugn lgi cho cac vi sinh vit phat
trién. Viét Nam dugc danh gia 12 mot trong cic quéc
gia ¢é da dang sinh hoc phong phi. Tuy nhién, déi
v@i vi sinh vt thi sy nghién ciru da dang chua théit
sy duge quan tdm dung mic. Mue tiéu cua nghién
ciru da dang vi sinh vat la nhdm tim kiém céc ngudn
gen méi, tien hanh nghién ciru, tim cach img dung va
hru gitr ching cho cac thé hé sau. Trong qua trinh
tim kiém cic ngudn gen, khong phai chi chi y dén
cac nhém vi sinh vat da biét, ma cin phai quan tim
dén cac nhém hiém, it duge nghién ciru voi hy vong
tim ra cdc chit co hoat tinh sinh hoc mai.

Ném men sinh bao tir bin cu tri trén 14 cay, la
nhom vi sinh vat con it duoc nghién ciru, nhung gan
day bat dau dugc dé'y dén do mét sb joai trong so
ching c6 hoat tinh sinh hoc.

Trong hanh trinh nghién ciru vé nim men sinh
bao tir bin & Viét Nam, Pao Thi Luong va dbng tic
gia (2002; 2005) d4 phin lap dugce 39 chung thude
chi Bullera tir Vuom Québe gia Cuc Phuong, hai loai
méi trong sé 39 chiung d3 duge cong bb, mét s loai
méi khac s& duoc cong bd trong thoi gian téi. Trong
bai bao niy, ching ti nghién ctru vé kha niang sinh
mot sb enzyme ngoai bio cua cdc ching nay, lua

chon mot sé chiing ¢ hoat tinh enzyme manh dé dua
vao g dyng trong thyc tién.

NGUYEN LIEU VA PHUONG PHAP
Cic chiing nim men

Cic ching ndm men dugc phin lap tir bé mit
céc 14 ciy moc & Vuon Qubc gia Cac Phuong, Ninh
Binh, dugc phén Iip theo phuong phap cia Nakase
va Takashima (1993).

Ciae diac d:em hinh thdi bao tir, khuén lac, dic
diém nudi cy: Theo md ta ciia Yarrow (1998).

Cic ddc diém hoéa phin logi (chemotaxonomy)

Tach chiét, tinh sach va xac dinh ubiquinone
theo phuong phap ciia Nakase va Suzuki {1986).
Xylose trong té bio dirge phan tich bing sic ky léng
cao 4p, sau khi thiy phan té bao bing trifluroaxetic
acid theo Suzuki va Nakase (1988).

Phin tich trinh ty va xiy dyng cdy phit sinh
ching loai

Trinh tr cia 268 rDNA doan D1/D2 duge xéc
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dinh theo phwong phdp cOa Kurtman va Robnett
(1997), sir dung phan mém CLUSTALW ver 1.83
cua Thompson va dong tac gia (1994). Cic trinh ty
tham khao ding trong nghién ciu cdy phét sinh
ching loat dugce ]éy tir dit liéu ciia DDBJ, EMBL,
GenBank. Céy phat sinh dugce x8y dung theo Kimura
(1980) sir dung phuong phap cua Saitou va Nei
(1987).

Hoat tinh enzyme

Puge xac dinh bing phuong phap khuéch tan
trén thach sir dung céc co chit: Tinh bt (amylase),
CMC (cellulase), kitin (chitinase), casein (protease)
vi Tween 80 (lipase) (Nguyén Lian Diing er al,
1972).

Sinh khéi khé

Bugc xac dinh theo phuong phap cén trong
lrgng khong ddi (Nguyén Lan Diing er al., 1972).

KET QUA VA THAOQ LUAN

Tuyén chon cdc chiing nim men c6 hoat tinh sinh
hge

Tir 20 miu 14 cdy & Vudon Qudc gia Cuc
Phuong, chiing toi da phan l4p dugc 121 chung nim
men sinh bao tir bin. Dya vao hinh thai bao tf, hink
thai khudn lac, cé thé phan thanh 85 nhém trong dé
mdi nhém chon mét ching lam dai dién. Sau khi x4c
dinh' sir ¢6 miat coa xylose trong té bao (Hinh 1) va
thanh phdn ubiquinone chinh (Hinh 2), cac ching
duge xép vao 5 chi, trong d6 5 ching thudc chi
Bannoa, 39 ching thudc chi Bullera, 5 chung thudc
chi  Kockovaella, 34 ching thubc  chi
Sporobolomyces va 2 ching con lai thugc chi
Tilletiopsis.

Ba muoi chin ching thudc chi Bullera cb dic
trung boi khudn lac ¢6 méau tring dén hoi vang, sinh
san bing bao tir ban dang déi xung va bing bao tir
nay chdi, chira xylose trong té bao va c6 ubiquinone
chu yéu 12 Q-10 (Boekhout, Nakase, 1998).

Kha niing sinh enjyme ngogi bao

Ba muoi chin ching ndm men sinh bao tir bin
dugc nuéi trong mbi trudmg YM dich thé pH 6 trén
may 1ac 220 vong/phat, & 20°C trong 5 ngdy. Ly tAm
thu djch trong, nhd vao céc 156 khoan trén méi truomg
da chira co chét (tinh bdt, CMC, casein, kitin, Tween
80), dat trong td 4m 30°C. Sau 24 h, do vong phén
gidi co chét. Két qua dugc trinh bay & hinh 3.
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1- glucose
2-xylose
3-galactose
4- manngse
5- glycerol
6- mannitol
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Hinh 1. Phan tich xylose trong té bac cla ching VY-
116.
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Hinh 2. Phan tich hé thdng ubiquincne trong té bao
cla ching VY-142,

Biéu d§ trinh bay & hinh 3 cho thdy kha nang
phén giai cac co chét cia 39 ching ndm men 1 khac
nhau. Trén co chét tinh bét va kitin, sé ching c6 hoat
tinh enzyme manh chiém 15%, day cling 13 ty 1€ 16n
vi ndm men chu yéu chi sir dung dudng cho sinh
truong, kha ning sinh enzyme ngoai bao rét it. Véi
co chét 1a CMC, sb chang c6 hoat tinh enzyme manh
chiém 8%. Trong khi d6, trén Tween 80 va casein, sé
lugng ching khong sinh enzyme phan gidi cac co
chit chiém 13 va 33%, khong c6 ching nao c¢é hoat
tinh enzyme manh. Da sb cac ching déu cé hoat tinh
enzyme trung binh, dudng kinh vong phin gidi co
chit 10 < D - d <20 mm chiém 41 - 72% sb ching.
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Trong nim loai co chét trén, ca 39 ching nim men
déu sinh it nhit 3 loai enzyme. Didu nay cang lam
séng to them cho cfiu hoi vé mdi trudmg séng céc
chiing ndm men nay trong ty nhién, ching cur tr trén
bé mit 14 cdy va phin giai cac co chit c6 trén b mit
14, 1am ngudn thitc An cho sinh trudng va phat trién.

10% 15% 5% . 15%

2
54%

Amylase

2
72%
Chitinase

Trong sb 39 chiing ndm men, dang chii ¥ nhét 12 2
ching VY-116 va VY-142 cing sinh cd ndm loai
enzyme khac nhau v&i dudng kinh vong phin giai lén
hon so vdi cdc ching cdn lai (Bang 1). Do véy, hai
chiing nay s& dugc luya chon dé nghién ciru siu vé phan
loai va c4c dic diém sinh 1y, sinh héa cAn quan tdm.

69%
Cellulase

Proteinase

Lipase

Hinh 3. Kha n&ng sinh enzyme ngoai bao ciia 39 ching ndm men sinh bao ti¥ bin. 1: Hoat tinh enzyme manh:
D-d > 20 mm, 2; Hoat tinh enzyme trung binh: 10 < D - d < 20 mm, 3: Hoat tinh enzyme yéu: 0<D-d < 10

mm, 4; Khéng sinh enzyme: D -d =0 mm.

Bang 1. Hoat tinh enzyme clia 2 chiing ndm men sinh bao tir bin.

Chiing ndm men

Hoat tinh enzyme (D -d, mm)

Amylase CMC Chitinase Protease Lipase
VY-1186 17 20 21 15 18
VY-142 23 19 21 15 18

Khd ndng sinh cdc chat khdng sinh

Céc ching nAm men sinh bio tir bin dugc nudi
trong méi truong YM dich thé, pH 6,5, trén may lic
220 véng/phuit, & 20°C, trong 5 ngay. Ly tim thu ldy
dich trong. Nho vao cac 16 khoan trén nhimg mdi

trudmg chira sin vi sinh vat kiém dinh (Bang 2).

Trong sb 39 ching ndim men sinh bao tir bin
thudc chi Bullera ciia nghién ciru nay khéng cé
chiing nao ¢6 khd ning sinh chét khing sinh khang
lai céc vi khudn va ndm d4 sir dung dé kiém dinh.

Bang 2. Cac VSV kiém dinh da st dung trong nghién citu nay.

Nhom VSV kiém
dinh

Sé lwgng loai aa
thir nghiém

Tén lodi

Vikhudn Gramam &

Proteus minabilis, Klebsiella sp., Echerichia coli, Salmoneila

enteritidis, Pseudomonas aeruginosa, Salmonella typhi,

Vi khudn Gram 4 Baciflus cereus, Bacillus pumilus, Sarcina lutea,
dwong Staphylococcus aureus.

Nam men 2 Candida albicans, Sacchromyces cerevisiae
N&m spi 2 Fusarnum oxysporum, Aspergillus flavatus
Tdng sé 14
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Bang 3. Bac diém hinh thai clia 2 ching nAm men VY-116 va VY 142,

T@n chong Hinh thai khuan lac  Hinh thai té bao Khuin ty Hinh thai bao tiy bin
nam men
VY-116 Mau hoi trdng, xi xi,  Oval kéo dai hodc hinh Khéng hinh Hinh cAu, gan ciu
hoi wét, giva nho hat théc, cac té bao ding  thanh khudnty  kich thedc2 -3 % 1,7
cao dang giot nwoc, riéng 1& hodc nhom (2,6 -  that/ gid -2 pum
mép cb vién rd, 6 x1-35um)
nhan.
VY-142 Mau kem, nhin, Céu, oval hodc oval kéo Hiém khi ¢c6 Hinh cdu, gan ciu

béng, gitra dang
chép non va giot
nude, chan mép
nhén

dai, cac té bao ding khudn ty gid
riéng & hoac nham (1,5 -
5§x1,5-35um)

kich thuéc 3-35x
25-3um
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Bullera komagatae {AF¥544249)
Bullera schimicola (AY487570)

97 % Bullera pseudoschimicola (AFA16647)

VY-116

Bullera nakasei (AY487564)
Bullera waltii (AY487569)

Bullera mrakii (AB118871)

Bullera boninensis (AY487568)
Bullera cylindricall (AY487563)
Bullera pseudohuiaensis (AF544250)
Bullera huiaensis (AB118870)

L Bullera hubciensis (AY487566)
VY-142

Dioszegia takashimae (AY562150)
Dioszegia catarinonii (AY562144)
Dioszegia hungarica (AY562148)
Dioszegia crocea (AY562145)
Bullera coprosmaensis (AF363660)
Bullera oryzae (AFQ755110)
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72

100 jBullera derxii (AF189857)

Bullera sinensis (AF189884)
Builera kunmingensis (AB109558)
Cryptococcus luteolus (AI555466)

Cryptococcus podzolicus (AF459670)
Bullera ninhbinhensis VY-112 (AB261011)
Cryptococcus flavus (AF075497)
Kockovaella vietnamensis VY-127 (AB208751)
Bullera unica (AF075524)
ullera japonica ( AF444760)
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95

64 Cryptococcus laurentii (AF(075469)

Bullera hoabinhensis VY-68 (AB193347)

Udeniomyces pannonicus (AB077382)

Hinh 4. Vi tri phan loai cha 2 ching VY-116 va VY-142 v&i mdt sé loai co quan hé ho hang gin dya vao trat ty

cla 268 rDNA doan D1/D2.
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Pjc diém sinh hoc ciia 2 ching VY-116 v VY-
142

Ching nim men VY-116 dugc phan lap tir bé
mit la cdy thai lai tia (Zebrina maysorensis). Chung
nidm men VY-142 duge phan 14p tir bé mat 14 cy mi
u (Calophyllum membranaceum).

Cdc diic diém hinh thdi

Hai ching nim men duoc nudi cdy trén cac méi
truong YM thach, YM dich thé, thach-ngé dé quan
sat hinh dang khudn lac, hinh dang té bao, kiéu sinh
san va khuén ty (Bang 3).

Xdc dinh vi i phiin logi dwa vdo trinh tw 268
rDNA doan DI/D2

DNA genome cila 2 chiing VY-116 va VY-142
duoge tach chiét va sir dung lam khubn dé khuéch dai
doan D1/D2 cia 265 rDNA bing PCR sir dung ciip
mdi NL1 va NL4. San phim PCR sau d6 duge tinh
sach qua kit QIAGEN trudc khi lam phan tng doc
trinh . Trinh ty 600 nucleotide doan D1/D2 cia
265 tDNA duge xac dinh trén mday dgc trinh tu
3100-Avant Genetic Analyzer, so sinh d3 twong
ddng vé&i trinh tur cla céc lodi ¢6 quan hé ho hang
gin bing chuong trinh Blast.

Ciy phdt sinh chung loai (Hinh 4) duge xéy
dung dua trén trinh ty 265 rDNA (D1/D2) cta hai

chung VY-116, VY-142 véi 30 loai thudc cdc chi
Bullera, Cryptococcus, Dioszegia, Trichosporon.

Nhu vdy, ca hai ching déu ndm trén 2 nhanh
khdc hin véi cac loai da biét trén cay phat sinh.
Ching VY-116 c6 d6 tuong déng 96,9 - 98,4%,
ching VY-142 c6 d6 tuong ddng 94.6 - 96,1 ¢ doan
D1/D2 26S rDNA vé&i cac loai ¢ quan hé ho hang
gan nhét, do vay c6 thé xép 2 chiing vao hai loai méi
cua chi Bullera (Fell et g, 2000; Kurtzman,
Robnett, 1998; Sugita, Nishikawa, 2003).

Céc diéu kién nuéi cdy tdi wu cho qud trinh sinh
téng hgp enzyme ngoai bao

Luwa chon méi trieomg nudi cdy thich hop

S4u loai méi trudng sir dung trong thi nghiém
dugc danh sé: (1) YM, (2) Gia-dudng; (3)
Sabouraud; (4) Khoai tay; (5) Hansen; {6) Ngb-
dudng. Hai ching nim men VY-116, VY-142 duoc
nudi trén 6 moi trudmg, lac 220 vong/phut, & 20°C.
Sau 5 ngdy thu dich, xac dinh pH sau nudi cdy; sinh
khdi va hoat tinh enzyme: amylase, protease, CMC,
lipase, chitinase.

Két qua cho thiy mdi trudng nudi cdy cé anh
huéng nhat dinh t6i kha ning sinh enzyme cia 2
chiing nim men VY-116, VY-142, Ca 2 chang déu
¢ hoat tinh enzyme (Hinh 5a, b) va sinh khoi lon
nhét (ching VY-116:15,3 mg/l; ching VY-142: 10,3
mg/l) trén méi trudmg YM.
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Hinh 5a. Anh hwdng cla méi treéng toi sinh tdng hop enzyme cia chiing VY-116.
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Hinh 5b. Anh hudng cla méi trdng téi sinh tdng hop enzyme ciia chiing VY-142.

Luwa chon pH nubi cdy thich hop

Hai ching nAm men dugc nudi trong mdi truémg
YM, pH thay ddi tir 3 - 9, Iic 220 vong/phuit, & 20°C.
Sau 5 ngay, thu dich nudi, xac dinh hoat tinh cac
enzyme, pH sau nudi, sinh khéi.

Ca 2 chung déu khéng sinh truong va sinh
enzyme & pH < 4. Chang VY-116 sinh trudng manh
FpH 6 -7 (11,9 - 13,2 mg/l); enzyme dugc sinh tong
hop & pH 6 - 8, Ching VY-142 sinh truémg manh ¢
pH 6 - 8 (15 - 17 mg/]); enzyme duge sinh tbng hop
& pH 6 - 8 (1rir lipase khdng dugc tdng hop ¢ pH 8).
Ca 2 ching déu cé hoat tinh enzyme manh nhit &

pH 7 (Hinh 6a, b).

Lura chon nhiét dj thich hgp

Céc ching nim men nghién ctru duge nudi trong
mdi trudng YM dich thé, ldc 220 vong/phut, & 10,
15, 20, 25, 30°C. Sau 5 ngay, thu dich nudi, x4c dinh
hoat tinh enzyme, pH sau nudi va sinh khéi.

Két qua cho thiy ca 2 chiing déu sinh trudmg tét
o nhiét d¢ 20 - 25°C. Chung VY-116 ciing ¢6 hoat
tinh enzyme manh & khoang nhiét d¢ nay trir lipase.
Ching VY-142 c6 hoat tinh enzyme manh ¢ dai
nhiét 46 réng hon tir 15 - 25°C (Hinh 7a, b).
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Hinh 6a. Anh hudng cla pH t&i kha nang sinh tbng hop enzyme cla ching VY-1186,
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Hinh 6b. Anh hwdng clia pH t&i kha ndng sinh tdng hgp enzyme cia chiing VY-142.

Luwa chon thoi gian nuéi cdy thich hop

Céc ching nim men nghién ciru duge nuoi frong
mbi trudng YM dijch thé pH 6,5, lic 220 vong/phut,
& 20°C. Trong 10 ngay, mdi ngay thu dich nudi mot
lin dé x4c dinh hoat tinh enzyme, pH sau nudi cﬁy,
sinh khéi.

Kh‘c’l ning sinh trudng cia 2 churlg ndm men
VY-116 vd VY-142 tdng theo théi gian tir ngdy thir
nhét dén ngay thr 8, cao nhét trong théri gian 5 - 8
ngay (15,0 - 16,7 mg/l va 10,2 - 11,3 mg/l}. Enzyme
duge tong hop sau 2 - 3 ngay (CMC duge tbng hop
sau | ngay & ching VY-142), hoat tinh manh nhét tix
ngay 5 - 8 (Hinh 8a, b).

Nghién ciru cic didu kién hoat djng tbi wu cho
enzyme ngoai bao & hai chiing VY-116 va VY-142
PH 16 wu
Ha1 ching ndm men VY-116 va VY-142 duge
nuéi cdy trong mdi trudng YM, lic 220 vong/phit, &
20°C. Sau 6 ngay, ly tam liy phan djch trong 14 dich
enzyme th6. Nhé dich nudi vao cic mdi trudmg co
chat & cac pH khac nhau tir 3 - 8. Xac dinh hoat tinh
enzyme dya vao kich thuéc vong phin giai céc co
chit. Két qua cho thiy & pH < 3, cac enzyme déu bj
bét hoat trén ca 2 chiing nghién ciru, pH 6 - 7 la thich
hop nhét cho céc enzyme hoat ddng. Hoat tinh cta
céc enzyme giam din & pH > 8,
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Nhiét d¢ (°C)

Amylase
a CMC
0 Chitinase

Protease

0O Lipase

7.
2
?’..

Hinh 7a. Anh hwréng cia nhiét do t&i kha nang sinh tdng hop enzyme cla chiing VY-116.
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Hoat tinh enzyme (D-d,mm)
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Hinh 7b. Anh hwdng clia nhiét 46 téi khd nang sinh tdng hop enzyme clia ching VY-142.

E 25
E
- i
a 20 ~4- Amylase
uE.a 15 - —a— CMC
E’ —— Chitinase
T 10 B Y 5 oo SO P
= —*— Protease
= .
L YR TR 200 U —=— Lipase
k3
S
= 0 T T =T T T T T

1 2 3 4 5 8 7 10

Thai gian (ngay)

Hinh 8a. Kha n3ing sinh tdng hep enzyme clia chiing VY-116 theo thoi gian.
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Hinh 8b. Kha ning sinh téng hgp enzyme ciia ching VY-142 theo thoi gian.
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VY-69
]

Hinh 9. Véng phan gidi cac co chat: (1), cellulase; (2), amylase; (3) chitinase clia cac chiing ndm men sinh

bao tl ban thudc chi Bullera.

Nhigt dp t6i un

Nho dich enzyme thd vao cde mdi trudmg co
chét & cac nhiét d6: 20, 30, 40, 50, 60, 70°C va xéc
dinh hoat tinh enzyme qua danh gia vong phén giai.
Két qua cho thdy, cic enzyme cta 2 chung déu co
dai hoat dong rdng tir 20 - 60°C, bt hoat khi nhiét
dd ting 1én 70°C. Nhiét do thich hop nhit cho cic
enzyme hoat déng 1a 40 - 50°C

KET LUAN

Ba muoi chin ching nim men sinh bao tir bin
thudc chi Bullera déu cé kha nang phén giai it nh4t 3
trong cac co chét: tinh bot, casein, CMC, kitin, lipid.
Chiing déu khong sinh chat khang sinh khang lai cac
vi sinh vét kiém dinh.

Trong s 39 ching nghién ciru, hai ching VY-
116, VY-142 ¢6 phic hé enzyme khd phong phu,
chiing ¢6 kha nang phdn giai tét déng thoi ca nam
logi co chét. Hai ching nay dugc xép vao 2 loai méi
thudc chi Bullera dua vao trinh tw 265 rDNA
(D1/D2). Pidu kién ti vu cho sinh truéng va sinh
téng hop enzyme cia 2 ching trén méi trudng YM,
pH 6 - 7, nhiét d§ 20 - 25°C, thdi gian nudi 6 ngay.
Diéu kién thich hgp cho enzyme ngoai bao hoat
dong & nhiét 4 tir 40 - 50°C; pH 6 - 7.

Loi cdm on:Nhom tac gia cong trinh xin chdn thanh
cam on Pai hoc Quéc gia Ha Ngi va Trung tdm
Céng nghé Sinh hoc da cdp kinh phi va da tao diéu
kién cho chiing 161 thwc hign cdc nghién ciru clia dé
tai QGDB 06.19.
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STUDY ON BIOLOGICAL CHARACTERISTICS AND EXTRACELLULAR ENZYME
PRODUCTION OF TWO BALLISTOCONIDIUM-FORMING YEAST STRAINS OF THE

GENUS BULLERA

Dao Thi Luong””, Pham Van Ty’

! nstitute of Microbiology and Biotechnology, Vietnam National University, Hanoi
2Hanoi University of Science, Vietnam National University, Hanoi

SUMMARY

Thirty nine ballistoconidium-forming yeast strains, isolated from the wilting leaves in Cuc Phuong

National Park in Ninh Binh province, Vietnam, were assigned to the genus Bullera based on the colony
morphology, the presence of xylose in the cells, of Q-10 as a major ubiquinene and the production of
symmetrical ballistoconidia and budding cells. All of these are yeast trains capable of decomposing at
least 3 from 3 tested undesirable organic substances as starch, amylase, casein, CMC, chitinase, and
lipid. None of these possesses antibacterial substances against pathogenic microorganisms. Among the
39 studied strains, two strains designated as VY-116 and VY-142, showed high amylolytic, chitinolytic,
cellulolytic, proteolytic and lipolytic activities. Phylogenetic studies based on the sequence of 268
rDNA (D1/D2) of these strains showed that they might represent 2 new species of the genus Bullera.
Research on optimization of cultural conditions for the growth and enzyme production was carried out
for these two strains. It showed that these strains best grow and produce enzymes at 20 - 25°C, pH 6 - 7,
in the YM medium, after 6 days of fermentation. The optimum condition for enzymatic activities are 40
-50°C,pH 6 -7,

Keywords: Ballistoconidium-forming yeast, Bullera, extracellular enzyme, optimal conditions, 265 rDNA
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