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TOM TAT

Enzyme B-galactosidase dugc khai thac ing dung trong cac linh vyc khac nhau nhu y té,
cdng nghiép ché bién thuc pham, cong nghé sinh hoc. Trong nghién ciru nay, 45 chung vi
nam ndi sinh phan 1ap tir cay thao duoc Thach ting ring cua phan bd tai Viét Nam duoc
sang loc kha ning sinh tong hop enzyme B-galactosidase. Két qua tuyén chon dugc 2
chang c6 kha nang tong hop p-galactosidase, trong d6 chung TDL28.1 ¢6 hoat tinh enzyme
dat 1,92 TU/ml cao hon chung TPBL5v (0,36 1U/ml). Hai chung da dugc dinh danh la
Aspergillus niger TDL28.1 va Fungal sp. Tsp5v.
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I. PAT VAN PE

Theo théng ké c6 khoang 70% dan s6 thé gidi gap tinh trang bat dung nap lactose hay con
goi 1a thiéu nang chuyén hoa lactose do sy thiét hut enzyme B-galactosidase trén niém mac
rudt non lam anh hudng khong nho tdi strc khoe nguoi dan [1]. B-galactosidase con goi la
lactase 12 mot trong nhitng enzyme chinh, ¢ tiém niang dang ké trong nganh cong nghiép
ché bién thuyc pham va tri liéu. B-galactosidase 1a enzyme xuc tac cho phan g thay phan
lactose thanh p-D-galactose va a-D-glucose va phan tng galactosyl chuyén hoa céac gdc p-

D-galactosyl cua lactose tao ra galacto-oligosaccharides (GOS) [2]. GOS la moét trong



nhitng loai oligosaccharides dugc bd sung trong ché bién thuc pham, thyc phdm chic
nang... c6 tac dung nang cao suc khoe gop phan giup nguoi dan phong chong lai mot sb
bénh dich. Viéc bd sung GOS cuing véi cac oligosaccharides khac lam giam nguy co méc
bénh ung thu nhat 1a ung thu rudt két, bao vé hé tiéu hoa va gilp cai thién cac bénh vé
duong rudt. GOS con gilp giam lwong cholesterol trong méu, nho thuc dy su phat trién
cua vi khuan axit lactic, luong cholesterol giam 1am giam nguy co mic cac bénh vé tim
mach, xo vira dong mach. Enzyme B-galactosidase tu nhién c6 nhiéu trong hanh nhan, dao,
mo, cac loai trai cdy va mot sé ndi tang dong vat khac [3]. Tuy nhién viéc chiét xuit
enzyme tir c4c ngudn ndy khong nhiéu dé co thé cung cap nguyén liéu ty nhién cho nganh
cdng nghiép dugc va thuc pham, bén canh d6 chi phi san xuat ciing doi hoi cao. Do do,
huéng nghién cau trong tim da dugc chuyén sang san xuat enzyme chi phi thap tir cac vi
sinh vat nhu vi khuan, nAm men va vi nim. So véi nAm men va vi khuan, B-galactosidase
chiét xuét tir vi ndm thudng dugc ua thich vi thuong 13 enzym ngoai bao va chiu nhiét
trong tu nhién, thudng c6 hoat tinh cao va la ngudn nguyén liéu d& kiém soat, c6 thé thu
luong 16n véi thoi gian nhanh nhat va k¥ thuat don gian. p-galactosidase thuong duoc
chiét xuat tir mot sd chung vi ndm nhu Aspergillus fonsecaeus, A. oryzae, A. niger,
Rhizomucor pusillus, Chaetomium thermophile, Thermomyces lanuginosus...[3-5]. Vi nAm
ndi sinh cay Thach ting ring cua (Huperzia serrata) da dugc cong bo 1a c6 kha ning sinh
tong hop hoat chat Huperzine A hd trg phong tri bénh rdi loan tri nhé va Alzheimer, va co
kha ning khang mot sd vi sinh vat gy bénh cho ngudi nhu E. coli, S.aureus va S.
typhimurium [6]. Tai Viét Nam, Thach tung rang cua (TTRC) duoc phéat hién ¢ Sapa (Lao
Cai) va Da Lat (Lam Dong) va thudc danh sach "do" trong Chuong trinh Nghién ctiu bao
t6n va phat trién ngudn gen quy hiém vé cay thubc cua Viét Nam, nhung chua dugc quan
tam nghién ciru va khai thac tng dung. Nghién ctu bude dau tuyén chon va danh gia duoc
hoat tinh B-galactosidase thu nhan dugc tir cAc chung vi nAm ndi sinh cdy TTRC Viét Nam.
II. PHUONG PHAP NGHIEN CUU

2.1 Vat ligu

Céc chung vi nam noi sinh dugc phan 1ap tir cdy TTRC phan b & Lam Dong - Viét Nam
trong Bo suu tap Vi ndm caa Trung tdm Gidng va Bao tén ngudn gen Vi sinh vt - Vién

Cong nghé sinh hoc - Vién Han 1dam Khoa hoc va Cong nghé Viét Nam.



2.2. Phwong phap

2.2.1. Phwong phdp hoat héa va thu dich chiét nam

Hoat hoa ching: Cac ching dugc gitr trong glycerol 15% & 4°C duoc cdy chuyén soi nAm
sang dia peptri chira moi truong thach PDA (potato dextrose agar) va nuéi ¢ 28°C tir 3-10
ngay tiy ching. Kiém tra do thuan khiét ctia chung.

Nhan nudi thu dich trich sinh khéi nam: Cac soi ndm thuan duoc cdy chuyén sang cac binh
tam giac chira 200 ml méi tredng PDB (potato dextrose broth), nudi lic 150 rpm, & 28°C
trong 5-10 ngay tuy ching. Ly tdm & 6000 vong/phut, thu dich trich sinh khdi nudi nim
2.2.2. Phwong phdp sang lpc chiing ndm c6 hoat tinh enzyme B-galactosidase.

X-gal dugc hoa tan trong DMSO ¢ ndng d6 20 mg/mL (bao quan trong ti & nhiét do -
20°C). Gat déu 50ul chat chi thi X-gal trén bé mat dia thach méi truong PDA. Cay cham
diém cac chung vi ndm ndi sinh da phan 1ap duoc trén moi truong thach dia co chi thi X-
gal, nudi ¢ ta 4m 28°C trong 3-10 ngay, cac chung nAm noi sinh tao mau xanh trén dia chi
thi 1a c4c chung c6 kha nang sinh téng hop enzyme B-galactosidase.

2.2.3. Phwong phdp xac dinh hoat d¢ enzyme p-galactosidase trén co chit ONPG
(Ortho-nitrophenyl-g-d-galctopyranoside)

Hoat tinh p-galactosidase duoc xac dinh theo phuong phap ctia Reczey va cong su [7].
Tron 0,2 ml dich trich sinh khéi ndm voi 1ml co chat ONPG duogc chuan bi trong dung
dich dém sodium acetate 0,1M, pH 4,5. Hon hop nay dugc u & 50°C trong 5 phdt. Ding
phan tng lai bang cach b sung 1 ml dung dich Na;CO3 10%, do hap thu budc song & 420
nm. Mot don vi hoat tinh duoc dinh nghia 1a lwong enzyme can thiét dé giai phong ra 1
umol ONP (O- nitrophenol) trong mét phit & diéu kién phan tich chinh xac.

2.2.4. Phwong phdp phén logi vi ndm

- Phwong phdp nhdn dang truyén thong: Theo cac khda phan loai vé vi nam [8, 9].

- Phirong phdp dinh danh bang sinh hoc phan tiz: Nghién soi nim trong ni to léng, tach
ADN tong sb bang kit G-spin Total DNA extraction (INTRON, Han quéc). Ving gen
ITS1-5,8S-ITS2 dugc khuéch dai bing phan tng PCR véi cip méi ITS1 (5—
CCGTAGGTGAACCTGCGG-3’) va ITS4 (5-CCTCCGCTTATTGATATGC-3") theo
phuong phép ciia White va cong su [10]. San pham PCR duoc tinh sach bang GeneJET
PCR Purification Kit (Thermo Scientific). Poan gen ITS1-5,8S-ITS4 dugc phan tich tu



dong bang may doc trinh tu gen tuw dong AEl PRISM@ 3700 Genetic Analyzer
(ThermoFisher Scientific, M¥). Trinh tu ITS dugc phan tich bang phan mém BioEdit va so
sanh véi dir ligu trén NCBI bang chuong trinh BLAST. Cay phat sinh duoc Xy dung bang
phan mém MEGA 6.06. Cac trinh tu gen twong dong véi trinh tw gen cua chang ndm dugc
lay tir co s& dir liéu GenBank bang mé hinh ClustalW trong chwong trinh MegAlign. Cay
phat sinh gen duoc xay dung bang viéc sir dung mé hinh Maximum Likehood (ML) véi
céc gié tri Bootstrap lap lai 1000 lan. M6 hinh 2 tham sé Kimura va cac gia tri bét bién
(K2+G+1) dugc st dung dé ude tinh khoang cach tién hda giira cac loai.

I1l. KET QUA

3.1. Sang loc chiing vi nam c6 hoat tinh enzyme p-galactosidase

Hoat hoéa va nhan nuéi sinh khéi cua 45 chung vi nim dai dién cho cac nhém hinh thai
khuan lac trong Bé suu tap vi ndm noi sinh phan lap tir cdy TTRC phan bé & Lam Déng,
Vigt Nam. 45 ching duoc tién hanh x4c dinh kha ning sinh tong hop enzyme p-
galactosidase trén moi truong thach co X-gal. Két qua trong da xac dinh duoc 2 chung sinh
tong hop p-galactosidase khi khuan lac nuéi ciy trén moi trudng X-gal ¢d sic t6 mau xanh
da troi (Hinh 1), ca 2 ching TPL28.1 va TBL5v déu dugc phan lap tir than cay TTRC. Khi
nudi trén moi trudng c6 chat chi thi X-gal, chung TPL28.1 ¢6 do bat mau dam va dong

déu hon chung TPL5V nén c6 thé ¢6 kha nang sinh tong hop B-galactosidase cao hon.

Hinh 1. Khuin lac 2 chiing
TPL28.1 va TDPL5v Kkhi
nudi ciy trén méi truong
thach PDA c6 bo sung chat
chi thi X-gal.

3.2. Xac dinh hoat d9 enzyme p-galactosidase trén co chit ONPG

Xac dinh hoat d6 enzyme B-galactosidase cua dich chiét 2 chung nam TPL28.1 va TPL5v
trén co chat ONPG cho thdy, chung TPL28.1 cho hoat tinh enzyme B-galactosidase dat
1,92 1U/ml cao gap 5,3 lan so véi chiing TBL5v chi dat 0,36 1U/ml (Bang 1).

Bang 1. Hoat tinh enzyme B-galactosidase caa 2 chiing vi nAm nghién ciru



TT Chung Hoat tinh enzyme (1U/ml)
1 TBL28.1 1,92
2 TbLb5v 0,36

3.3. Pinh danh céc chiing nadm c6 kha ning sinh téng hop enzyme p-galactosidase
Bang phuong phép nhan dang theo cic dic diém mau sic, dic diém hinh thai nudi cay;
mau sic, hinh thai, sy phan nhanh, vach ngan ciia khuan ty, bao tir... cho thay, chung
TPL28.1 ¢ khuan lac mau den, bé mat dang x6p; khuan ty phan nhanh, ¢ vach ngan; tai
bao tir ¢ cudng, cac chudi bao tir tran tao thanh tir cac thé binh hop thanh hinh béng nam.
Chung TBL5v khuan lac moc khéng can ddi, mau vang, khuan ty kich thudc to c6 véch
ngan va khong sinh bao tir. Tir két qua trén nhan dang so bd duoc chung TPL28.1 thudc
chi Aspergillus va chang Tsp5v thugc nhém nam bét thu khong sinh bao tir (Hinh 2).

Hinh 2. Hinh anh khuan lac va vi hinh thai chiing TPL28.1 (a) va TPL5v (b)
Bang phuong phap PCR phan tich trinh ty viing rADN - ITS cua 2 chiing vi nam, véi cap
mdi ITS1 va ITS4 da khuéch dai dugc 2 doan gen ITS1-5,8S-1TS4 cua 2 chung c6 kich
thudc khoang 500-600 bp nhu tinh toan theo 1y thuyét (Hinh 3), trong d6 chung TDL28.1
¢6 kich thuéc vung 1TS1-5,8S-1TS4 1a 608 bp va chung TPL5v la 630 bp. So sanh, ddi

chiéu dir liéu nguon gen trén ngan hang gen NCBI, két qua cho thiy: ving 1TS1-5,8S-1TS4
ctia ching TPL28.1 c6 d6 twong ddéng cao so véi chung Aspergillus niger SF58 (46 dai
doan so sanh 100%, mirc do twong ddng 99% nén duogc xac dinh thude ndm A. niger. Trinh
tu chiing TBL5vV ¢6 mirc tuong dong < 97% va co d6 dai doan so sanh < 96% so vdi trinh
tu gen ctia cic chung dwoc ddi chiéu trén GenBank Fungal sp., Fungal endophyte sp.
MS25 va Fungal sp. CMU27 nén duoc xéac dinh thudc vé nim Fungal sp.



Cay phét sinh phan loai loai duoc xay dung thdng qua su so sanh va phan tich vé trinh ty
nucleotide 2 chung vi nAm véi cac loai twong dong gitra cac 10di nim trén co so dir lidu
ngan hang GenBank (Hinh 4). Ching TPL28.1 c6 hé s6 Boostrap dat 100% khi nhém voi
2 chung A. niger; chung TDL5v thugc nhém véi cac chiung Fungal sp. ¢6 hé sb Boostrap
dat 65%. Theo do, chung TBL28.1 dugc dinh danh la A. niger TPL28.1 va chang TBL5v
la Fungal sp. TBL5v.

Hinh 3. Két qua dién di san

600 bp X
pham PCR trén gel agarose
1% (Giéng M — Marker ADN, 1
—TBL28.1,2 - TBL5v)
me Hinh 4. Ciy phat
100 | Aspergillus niger isolate SFA8 . R .
Aspergillus niger strain IR3_11 sinh phan logi 2
B8l Aspergillus niger strain IR2_9 ching vi nam véi
Tspbv cic loai twong dong
Fungal sp. RTB2.2 . . ;
55\17_‘Fungal endophyte sp. MS25 dl_l‘a trén phan tich
32 Fungal sp. CMU27 trinh tw vang 1TS1-
— 5,85-1TS2
IV. BAN LUAN

Enzyme p-galactosidase dugc thu nhan tir nhiéu nguon vi sinh vat khiac nhau. Trong d6
ngudn enzyme cdng nghiép duoc tach chiét tir cac loai cha yéu nhu nam méc Aspergillus
sp. va nim men Kluyveromyces sp. [1]. Mic du céc loai vi sinh vat khac nhau di duoc khai
thac dé san xuét p-galactosidase nhung p-galactosidase tir ndim mébc dugc dic biét quan
tam vi enzyme tong hop 1a ngoai bao va cé kha ning chiu nhiét [3]. Viéc lua chon chat nén
phU hop cling Vi vi sinh vat cho ning sudt enzyme cao hon, k¥ thuat xir ly hiéu qua 1a yéu

t6 chinh quyét dinh chi phi san xuat enzyme; enzyme ngoai bao c6 ¥ nghia kinh té vi chi



phi san xuat phét sinh tir cac ky thuat dé chiét xuat enzyme thap so véi enzyme noi bao.
Trén thé gisi va Viét Nam da c6 mot s nghién cau vé tach chiét thu nhan B-galactosidase
tir ndm méc, theo d6 chung R. pusillus dwoc phan 1ap tir nguon chit thai céng nghiép thuc
pham c6 kha nang sinh tong hop B-galactosidase vai hoat tinh enzyme dat 2,14 1U/ml [3];
3 chung Aspergiullus oryzae tir phong thi nghiém Hda sinh - Pai hoc Bach Khoa Ha Noi
cho hoat tinh p-galactosidase cao tir 70,3 - 307,5 mU/g [11]. Cac nghién ctru vi nAm ndi
sinh thyuc vat sinh B-galactosidase & Viét Nam 1a chua co cong bd. Nghién ctu nay 1a mot
phan trong qué trinh nghién cau tim kiém lién tuc cua ching tdi tir cac chung vi nim noi
sinh cdy TTRC Viét Nam nham tim ra mot sé hop chét sinh hoc tiém ning cua chung
huéng téi c¢6 thé ing dung trong mot sé nganh nong - ¢ong nghiép va y duge Viét Nam.
Viéc xac dinh duoc 2 chang vi nam noi sinh tir cdy TTRC Viét Nam A. niger TDL28.1 va
chung Fungal sp. TBL5v c6 kha ning sinh tong hop enzyme p-galactosidase ngoai bao
budc dau gop phan bd sung ngudn nguyén liéu tiém nang trong san xuat ngudn enzyme tur
nhién phuc vu nganh céng nghiép dugc va ché bién thyc pham trong tuong lai nhim nang
cao strc khoe cong dong gitip phong chéng mot sd bénh tat.
V. KET LUAN
Tir 45 chung vi nAm noi sinh duoc phan 1ap tir cdy Thach ting rang cua phan bd & 1am
Pong, Viét Nam di tuyén chon duoc 2 ching A. niger TPL28.1 va Fungal sp.TPL5v ¢
kha ning sinh tong hop enzyme B-galactosidase ngoai bao. Cac chung nay la nguon
nguyén lidu cho cac nghién ctu tiép theo hudng téi nghién cau tach chiét va thu nhan B-
galactosidase c6 thé phuc vy trong nganh cong nghiép duoc, ché bién thuc pham va sia tai
Viét Nam.
Loi cam on: Nghién ciru nay 1a mot phan két qua cua dé tai KC10.01/16-20 (2016-2019),
Chuong trinh KC10/16-20, B Khoa hoc Cong nghé do Vién Cong nghé sinh hoc chu tri
va Chuong trinh dao tao thac sy tai Truong Dai hoc Quéc té Glasgow, Vuong quéc Anh.
TAI LIEU THAM KHAO

1. Husaim Q. B-galactosidases and their potential applications: a review. Critical

Reviews in Biotechnology, 2010; 30 (1): 41-62.
2. Toru N. and Teruo A. Beta Galactosidases, enzymology. University Sendai and
Tokyo; 199: 1291-1305.



3. Panesar PS, Kaur R, Singh RS. Isolation and screening of fungal strain for [-
Galactosidases production. World Academy of Science, Engineering and
Technology. International Journal of Nutrition and Food Engineering, 2016; 10 (7).

4. Sen S, Ray L, Chattopadhyay P. Production, purification, immobilization, and
characterization of a thermostable [-galactosidase from Aspergillus alliaceus.
Appl. Biochem. Biotechnol, 2012; 167: 1938-1953.

5. EI-Gindy A, lbrahim Z, Aziz H. Improvement of extracellular - galactosidase
production by thermophilic fungi Chaetomium thermophile and Thermomyces
lanuginosus. Australian J. Basic Appl. Sci, 2009; 3: 1925-1932.

6. Yang YH, Yang DS, Li GH et al. Antibacterial diketopiperazines from an
endophytic fungus Bionetria sp. Y1085. The Journal of Antibiotics, 2019.

7. Reczey K, Stalbrand H, Hahn-Hegerdal B, Tijernal F. Myceliaassociated p-
galactosidase activity in microbial pellets of Aspergillus and Penicillium strains”.
Appl. Microbiol. Biotechnol, 1992; 38: 393- 397.

8. BUi Xuan Pong. Nhdm nam Hyphomycetes ¢ Viét Nam. Nha xuat ban Khoa hoc
va Ky thuat 1984, tap .

9. Ainsworth GC et al. Introduction and keys to higher taxa. In. The Fungi, An
Advanced Treatise. Academic Press Newyork and London, 1973; Vol. IVA.

10. White TJ, Bruns T, Lee S, Talor J. Amplicfication and direct sequencing of fungal
ribosomal RNA genes for phylogenetic. In PCR Protocols: A guide to methods and
applications ed, 1990; 315-322.

11. Pang Thi Thu, Nguyén Vian Cach, Bui Thi Hai Hoa. Tuyén chon va nghién ctu
diéu kién 1én men sinh tong hop B-galactosidase tir chung nam méc Aspergillus
oryzae. Tap chi Khoa hoc va Cong nghé, 2007; 45(1): 23-31.

Study on B-galactosidase production of endophytic fungi from Huperzia serrata in
Vietnam
Le Thi Minh Thanh®”, Hoang Thi Hong Anh?, Duong Anh Tung*, Do Thi Tuyen,
Man Hong Phuoc’, Ha Thi Quyen?

YInstitute of Biotechnology



2University of Engineering and Technology

The enzyme [B-galactosidase has many applications in biotechnology, pharmaceuticals and food
processing industries. In the present study, 45 endophytic fungi isolated from H. serrata plants in
Lam Dong Vietnam were screened their potential in B-galactosidases enzyme production. Two
strains TDL5v and TDL28.1 were capable of producing [-galactosidases enzyme. Among,
TDL28.1 strain was found to be the active strain producing a considerable amount of [3-
galactosidase (1,92 1U/ml), which was considerably higher than that of TDL5v strain (0,36
IU/ml). Based on their morphological characteristics and sequence analysis of the internal
transcribed spacers (ITS1-5.85-1TS2), 2 strains were identified as Aspergillus niger TDL 28.1 va
Fungal sp. Tsp5v.

Keywords: Endophytic fungi, Huperzia serrata, f-galactosidase.



