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ARTICLE INFO ABSTRACT
Received: 17/3/2024 Nanhaia speciosa (Champ. ex Benth.) is an important herb in traditional Asian
] medicine, known for its ability to boost the immune system and body's resistance,
Revised: 20/6/2024 reduce fatigue, and improve memory and cognitive function. Research on the
Published: 20/6/2024 microbiome of N. speciosa in Northern Vietnam has isolated several strains of

microorganisms capable of decomposing organic and mineral compounds.
Among them, the fungal component Penicillium isolated from N. speciosa root
KEYWORDS pools is quite abundant. Isolation and molecular identification have identified 9

N. speciosa Champ. strains of Penicillium fungi: P. janthinellum Pj-LHOP1; P. janthinellum Pj-
LHOP2; P. janthinellum Pj-LHOP3; P. subrubescens Ps-LHOP2; Penicillium sp.

Cellulose Psp-LHOP1; P. simplicissimum Ps-LHOP3; Penicillium sp. Psp-LHOP2; P.
Penicillium simplicissimum Ps-LHOP1; P. simplicissimum Ps-LHOP4. All isolated strains
Xylan exhibit strong cellulose and xylan decomposition capabilities. The strain

Penicillium subrubescens Ps-LHOP2 shows the highest cellulose degradation,
with a clearing zone diameter of 7.95 cm; strains belonging to the species P.
janthinellum have clear zone diameters ranging from 6.92 to 7.68 cm. The most
efficient xylan degradation is exhibited by the strain Penicillium subrubescens
Ps-LHOP2, with a clearing zone diameter of 5.56 cm; strains belonging to the
species P. janthinellum exhibit xylan clearing zone diameters ranging from 5.27
to 5.28 cm.
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Ngay nhan bai: 17/3/2024 Cay cat sam Ia mot loai thao dugc quan trong trong y hoc ¢o truyén chau A,

. o ching c6 kha nang tang cudong mién dich va sirc dé khang cta co thé, giam mét
Ngay hoan thi¢n: 20/6/2024 méi, cai thien tri nhé va chirc ning tu duy. Nghién ctru hé vi sinh vat trong vuon
Ngay ding: 20/6/2024 cat sdm & phia Bic Viét Nam da phan 1ap dwoc nhiéu chung vi sinh vat c6 kha

ning phan hiy chat hitu co va chét khoang kho tiéu. Trong do, nim Penicillium
phan lap tir ving ré cay cat sim kha phong phu. Chin chang nam Penicillium: P,

TU KHOA janthinellum Pj-LHOPZ; P. janthinellum Pj-LHOP2; P. janthinellum Pj-LHOP3:
Céat sAm P. subrubescens Ps-LHOP2; Penicillium sp. Psp-LHOP1; P. simplicissimum Ps-

LHOP3; Penicillium sp. Psp-LHOP2; P. simplicissimum Ps-LHOP1; P.
Cellulose simplicissimum Ps-LHOP4 da dugc phan lap va dinh danh bang trinh tu ving
Penicillium ITS. Céc ching phan lap dugc déu cd kha nang phan huy cellulose va xylan rat
Xylan manh. Chung P. subrubescens Ps-LHOP2 phan huy cellulose manh nhét, dudng

kinh vong phén giai 7,95 cm; cé&c chiing thugc loai P. janthinellum c6 duong kinh
vong phan giai tir 6,92 dén 7,68 cm. Phan huy xylan manh nhat cé ching P.
subrubescens Ps-LHOP2, vong phan giai dat 5,56 cm; cac chung thudc loai P.
janthinellum, duong kinh vong phén giai xylan tur 5,27 - 5,28 cm.
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1. Giéi thiéu

Cay cat sdm (Nanhaia speciosa (Champ. ex Benth.) J. Compton & Schrire (2019)) la mét loai
cay than gd leo 1au nam thudc ho Pau va phan bé chu yéu & Nam Trung Quéc va Viét Nam [1],
[2]. Céat sam trude day co tén khoa hoc Millettia speciosa, sau chuyén thanh Callerya speciosa,
hién nay thuong goi la Nanhaia speciosa. Cay cat sam dugc dung dé diéu tri nhiéu loai bénh, bao
gom viém gan, viém khép, ho, té ¢ ¢6 tay hodc dau goi, luu lwong méu thap, thiéu mau, bénh lao,
viém phé quan méan tinh va viém gan man tinh [3].

Hé vi sinh vat viing ré trong vudn cat sam rat quan trong, co nhiéu vi khuan va nim dong vai
tro nhu la phan bon sinh hoc, ¢d kha nang phén huy cac chat hitu co va vo co thanh chat dé tiéu dé
cay hap thy, giai phong cac enzyme, thuc day sinh trudng, tang cudng tinh chéng chiu cho cay. Vi
sinh vat vung re co quan h¢ cong sinh gilp re cay hut nude va dinh dudng hiéu qua hon, nguoc lai
ré cay cung. Cap cho vi sinh vat ngudn thirc an can thiét [4]-[6]. Trong s6 do, cac loai nam cong
sinh ving ré, dién hinh nhu nhém Penicillium duoc chirng minh 1a nhém vi sinh vat phé bién, cé
kha ning phan hity phé pham giau cellulose, hemicellulose c6 ich cho trong trot néi chung va cay
cat sam noi riéng.

Nghién ciu caa VO Thi Ngoc Cam va cong su (2024) [7] cho biét chung nam Penicillium
janthinellum (PH-L3) phan hiy mun dira va xac mia manh hon ndm Trichoderma sp. Chuang P.
janthinellum NCIM1366 dugc chimg minh c6 kha nang sinh tong hop cellulase manh, manh hon
chung Trichoderma reesei RUT-C30 thuong dung dé thay phan cellulose trong san xuét ethanol [8].
Nghién ciru cua Soeka va llyas (2020) vé dic tinh va hoat dong caa enzyme, cho biét hoat tinh
cellulase t6i uu dat duoc sau thoi gian u hai ngay, nhiét do 40°C, pH 5 va ndng do co chit CMC &
muc 2%; chi s6 phan giai cellulose 1a 3,3 [9]. Ndm Penicillium con c6 tiém ning day hira hen trong
viéc xir Iy nudc thai co chira kim loai nang, lam trong sach moi truong, va loai P. janthinellum P1 c6
kha nang chiu crom cao, dang dugc nghién ctu cho muc dich nay [10]. Nam P. simplicissimum c6
thé dong vai tro 1a giai phap cho van dé do polyethylen gay ra trong tu nhién. Sowmya va cong su
(2015) da nghién ctru kha nang phan huy polyethylen cua loai P. simplicissimum cho ti 1€ phan hay
polyethylen da qua xir Iy dugc 38%. Cac enzyme phéan huy polyetylen da dugc sang loc tur loai P.
simplicissimum dugc xéac dinh la laccase va mangan peroxidase [11]. Nguyén Vin Thiép va cong su
(2019) da phan 1ap, tuyén chon cac chung nim cé kha ning phan hiy chat hitu co dé san xuat ché
pham vi sinh hoic tao phan bén sinh hoc hiru co (BFP) ¢6 hiéu qua cao cho cay ché va cdy ca phé
ché. Nhom da Iya chon cac chung Chaetomium PT2, Trichoderma DB, Mucor PT1, Cunninghamella
SL2, Penicillum TN1, Aspergillus PT dé tao ra phan bén sinh hoc hiru co [12].

Trong pham vi bai viét nay, chiing téi trinh bay dic diém hoat tinh cellulose va hemicellulose
ctia mot s6 chung Penicillium phan 1ap tir dat trdng cat sam & mot sé tinh phia Béc cua Viét Nam.

2. Vit ligu va phwong phap nghién ctru
2.1. Vit ligu nghién ciru

Vit ligu 1a cac mau dét thu thap & cac vuon trong cat sam ¢ Lang Son, Béc Giang va Vinh Phiic.
Céac chung nam Penicillium méi dugc phan 13p tir dat quanh re cua cay cat sam. Cac hda chat dung
trong sinh hoc phan tu; primers, Master Mix 2X (Cong ty C6 phan Phu Sa Genomics, Viét Nam).

2.2. Phwong phdap nghién ciru
2.2.1. Phan lgp va tuyén chon vi sinh vt

Phan lap theo phuong phap pha loang mau cua Soytong va Quimio (1989) [13]: Cén Ig dat
nghlen nho, hoa véi 9 ml nude cat da khi tring trong 6ng nghiém, lic trén may votex cho tan déu.
Lay 0,5 ml dung dich pha lodng 10°° cho vao petri c6 mdi truong PDA (Potato Dextrose Agar: 20
g dextrose, 20 g agar, nuéc ludc tir 200 g khai tdy cho 1 lit méi trudng), trang déu trén bé mat moi
truong va dat ¢ nhiét do phong thi nghiém. Khi nam phat trién trén méi truong PDA, 1am thuan
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bang phuong phép ciy don bao tir (dat dia dudi kinh lap soi noi, ding que cay Cat ting bao tur da
ndy mam va cay 1én dia petri chira moi truong PDA, khi nam phét trién thdy tan nim dong nhat Ia
nam da thuan chang).

2.2.2. Pinh danh vi sinh vdt bang chi thi phan tiz ving ITS

Tach chiét DNA tir nAm:

Cho 100 mg nam vao 6ng eppendorf 1,5 ml, 1 vién bi sit duong kinh 3 mm, lam lanh trong
nito 16ng va nghién bang thiét bi nghién bi. B6 sung 700 uL dung dich lysis buffer (50 mM Tris
HCI, 50 mM EDTA, 3% SDS, 1% B-mercaptoethanol) va u qua dém & nhiét d6 65°C. Ly tam
13.000 vong/phut trong 10 phit. Thu phan dung dich phia trén vao trong dng eppendorf 1,5 ml
moi va loai bé can. Thém 700 pl hon hop phenol:chloroform:isoamyl alcohol ti 1€ 25:24:1, lac
déu ong va ly tam 13.000 vong/phat trong 10 phat. Phan dich ndi thu duoc tiép tuc rira bang
chloroform theo ti 1& 1:1 va ly tim. Tia DNA bang isopropanol & -20°C trong 2 gid va ly tim &
tbc do 13.000 vong/phut trong 20 phut. Loai bo dung dich phia trén va ria két tiia bang ethanol
70%, ly tim mau & téc do 15.000 vong/phut trong 10 phut, loai bo dung dich phia trén, lam kho
can va hoa tan DNA bang 100u] TE buffer. DNA tong sb cua cac mau ndm duoc chay dién di
kiém tra trudc khi thuc hién phan tmg PCR.

Khuéch dai trinh t ving ITS bang phan tng PCR:

Phan tng PCR s dung ciac moi ITSIF/ITS4R [14] ¢6 trinh ty cia ITSIF: 5°-
TCCGTAGGTGAACCTGCGG-3’; ITS4R: 5’-TCCTCCGCTTATTGATATGC-3".

Phéan tng PCR c6 thé tich 20 pl gdm: 10 ul Master Mix; 0,5 pl ITS1F, 0,5 pl ITS4R; 3 pl
DNA tdng s6; 5 ul nude dé ion khir. Chu trinh phan tmg PCR nhu sau: 94°C trong 1 phut; 35 chu
ky 94°C trong 30 gidy, 51°C trong 20 giay, 72°C trong 1 phut; kéo dai ¢ 72°C trong 8 phut va giir
mau & 10°C. San pham PCR duogc kiém tra trén gel agarose 1,5% va dugc tinh sach bang Kit
GeneJET Gel Extraction Kit (Cat#K0691, Thermo).

Giai trinh tu va phan tich trinh tu:

San pham PCR tinh sach dugc gidi trinh ty tai Cong ty Trach nhiém hitu han DNA sequencing
(Viét Nam); trinh ty dugc so sanh voi cac trinh tu da cong b trén GenBank bang cong cu tim kiém
BLAST trén NCBI. Dung phan mém MEGA version 11.0.13 xdy dung cdy pha hé cua cic ching
nam bang thuit toan maximum likelihood v&i gi4 tri boostrap 1000 lan 1ap lai, tir d6 x4c dinh quan
hé gan giii gitta chung nim d4 phan 1ap dugc véi chiing da cong b trén GenBank.

2.2.3. Banh gid hoat tinh vi sinh vt

Xac dinh kha nang phan huy cellulose theo Tolan va Foody (1999) [15]:

Chuang nim nghién ciru duge 1én méi trudng PYG (1,23 g peptone, 1,25 g yeast extract, 3 g
glucose, 18 g agar cho 1 lit mdi trudng), khi nim phat trién khoang 1/2 dia petri, chuyén sang moi
truong CBM (0,1 g ammonium dihydrogen phosphate, 0,2 g potassium chloride, 0,2 g magnesium
sulfate heptahydrate, 0,2 g calcium chloride, 250 ml carboxymethyl cellulose 4%, 12 g agar cho 1
lit moi truong). NAm phét trién trén moi truong CBM dugc khoang 50-60%, ding thudc thir Red
congo (2%) d6 ngap nam va dé trong 15 phit. Sau d6 d6 bo Red congo va rira bang nude cat vo
trung. Sau khi da rtra sach bang nudc cat thi ngdm dia trong dung dich NaCl (ti 16 NaCl va nudc 12
1:1). Quan sat trén dia, néu thay moéi truong c6 khoang trong (vang duc) 1a du hiéu cua cellulose
bi phan giai, nén d6 1a CMC khdng bi phan hay. Quan sat sy d6i mau va do duong kinh vong phan
giai sau 15 phut téi 24 gio.

Xac dinh kha ndng phan huy xylan cua cac ching nim theo Pointing (1999) [16]:

Nudi cay nam trén moi truong xylan, khi ndm phat trién duoc khoang 50-60% thi d6 dung dich
thudc thir iodine 1% 1én trén, sau 15 phut d6 bé iodine va rira sach bang nudc cit. Quan sat su chuyén
mau cua tan nam tir sau 15 phit téi 24 gio va do duong kinh (BK) vong phan giai theo [15], [17].

Hoat tinh enzyme manh yéu dugc tinh theo kich thugc vong phan giai [18]:

Quy udc nhu sau:
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Hoat tinh enzyme rat manh D-d > 25 mm: +H++
Hoat tinh enzyme manh 20 mm < D-d < 25 mm: +++
Hoat tinh enzyme trung binh 10 mm <D-d < 20 mm; ++
Hoat tinh enzyme yéu D-d < 10 mm: +

Trong d6 D 1a duong kinh vong phan giai, d 1a dudng kinh 15 thach.
3. Két qua va ban luan
3.1. Phan Igp nam Penicillium ¢ ving ré cat sam

Tong s6 chin ching ndm c6 hinh thai khuan lac cia chi Penicillium duoc lva chon dé xac dinh
tén khoa hoc gom ba chung M23, M24 va T9 thu thap tir cac vuon cat sam ¢ Tan Yén, Bac Giang;
hai chung M21 va DS01P4 phan lap tir mau dat cat sdm & Son Bong, Bac Giang; ba chiing NT6.7,
NT9.1 va NT9.3 tir cac vuon cat sam & Ngoc Thanh, Vinh Phtc; tai Loc Binh, Lang Son ¢6 1
chung X7 (Bang 1).

Bang 1. Cac chung ndm Penicillium thu thép tir ddt trong cat sam

STT Chiing phan lap Dia phuwong
1 M23 Tan Yén, Bic Giang
2 M24 Tan Yén, Bic Giang
3 T9 Tan Yén, Bic Giang
4 M21 Son Bong, Bic Giang
5 DS01P4 Son Bong, Bic Giang
6 NT6.7 Ngoc Thanh, Vinh Phtic
7 NT9.1 Ngoc Thanh, Vinh Phtic
8 NT9.3 Ngoc Thanh, Vinh Phtic
9 X7 Loc Binh, Lang Son

Cac chung nam thuan c6 cac dic diém hinh thai dién hinh cua chi nam Penicillium. Dic diém
chung cua cac chung thu thap c6 khuan lac dinh hinh (chang T9; DS01P4; X7) hogc khong dinh
hinh (chung M23; M24; M21; NT6.7; NT9.1; NT9.3), mau Xanh xam va xam, soi nam khéng mau,
¢6 vach ngan, canh bao tir phan sinh chia nhanh, trén mdi dau nhanh phan chia tiép thanh dang re
guat (Hinh 1).

DS()] P4

o NT9 I NT93 o
Hinh 1. Hinh thai mot so chung Penicillium phdn ldp tir dat trong cat sam;
a. hinh ching nam trén dia petri; b. hinh anh soi nam dudi kinh hién vi do phong dai cua vt kinh 40X.

Céc ching nay dugc dinh danh phan tir bang chi thi vang ITS, két qua san pham dién di thé hién
& Hinh 2.

Két qua giai trinh ty vang ITS cua cac chung nam thudc chi Penicillium, so sanh di ligu trén
GenBank va xay dung cay phat sinh loai cho thiy Chung M23, M24 va T9 tuong dong va cling
nhanh va&i cac chung Penicillium janthlnellum c6 mi sb trén GenBank la MW113422. 1,
AF033434.1, EF200089.1; chung M21 cing nhanh vai chang Penicillium subrubescens ¢6 ma sb
OM372688.1; c4c chiing DS01P4 va NT9.1 cling nhanh véi cac ching c6 ma sé6 MH137631.1 va
OM106672.1 1a Penicillium sp.; cAc ching NT6.7, NT9.3 va X7 twong dong va cling nhanh véi

http://jst.tnu.edu.vn 416 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
https://www.ncbi.nlm.nih.gov/nucleotide/MW113422.1?report=genbank&log$=nuclalign&blast_rank=6&RID=HF5NVN4E013
https://www.ncbi.nlm.nih.gov/nucleotide/AF033434.1?report=genbank&log$=nuclalign&blast_rank=11&RID=H3DR7KSC01R
https://www.ncbi.nlm.nih.gov/nucleotide/EF200089.1?report=genbank&log$=nuclalign&blast_rank=11&RID=GVSVR13V01R
https://www.ncbi.nlm.nih.gov/nucleotide/OM372688.1?report=genbank&log$=nuclalign&blast_rank=21&RID=GRDNTUDK013
https://www.ncbi.nlm.nih.gov/nucleotide/MH137631.1?report=genbank&log$=nuclalign&blast_rank=90&RID=GWUB4215013
https://www.ncbi.nlm.nih.gov/nucleotide/OM106672.1?report=genbank&log$=nuclalign&blast_rank=53&RID=GUV93MCP016

TNU Journal of Science and Technology 229(09): 413 - 421

cac chung Penicillium simplicissimum c6 ma sé dinh danh la KX766390.1, KU059955.1 va
OP709958.1 (Bang 2, Hinh 3).

Hinh 2. San pham PCR duoc dién di trén gel agarose 1,5% voi dién thé 50V trong 40 phut
M: marker (Bio-Helix) 100-3,000 bp, (+) doi chitng duong, 1-9: twong vng so thir ty cdc ching
Penicillium (theo Bang 1)
Bang 2. Két qua dinh danh ching Penicillium phan ldp tir dat trong cat sam duea trén trinh ti 1TS

TT Ching thu thap Chiing nam trén GenBank Chiing nam dinh danh
Chiing nam ID

1 M23 Penicillium janthinellum MW113422.1 P. janthinellum Pj-LHOP1
2 M24 Penicillium janthinellum AF033434.1 P. janthinellum Pj-LHOP2
3 T9 Penicillium janthinellum EF200089.1 P. janthinellum Pj-LHOP3
4 M21 Penicillium subrubescens OM372688.1 P. subrubescens Ps-LHOP2
5 DSO01P4 Penicillium sp. MH137631.1 Penicillium sp. Psp-LHOP1
6 NT6.7 Penicillium simplicissimum KX766390.1 P. simplicissimum Ps-LHOP3
7 NT9.1 Penicillium sp. OM106672.1 Penicillium sp. Psp-LHOP2
8 NT9.3 Penicillium simplicissimum KU059955.1 P. simplicissimum Ps-LHOP1
9 X7 Penicillium simplicissimum 0OP709958.1 P. simplicissimum Ps-LHOP4

57200089 1 Fani

Hinh 3. Cay phat sinh loai cua chin chung Penicillium dwa trén trinh ti ITS
Trén méi nhanh, gia tri (mau do) 1a gia tri boostrap 1000 lan lap lai; gid tri (mau den) la ti 1¢ nucleotide
khéc biét giza cac mau.
Cac loai Penicillium ¢ bang 2 thugc nganh Ascomycota I6p Eurotiomycetes bo Eurotiales ho
Aspergillaceae giong Penicillium.

3.2. Ddanh gia hoat tinh phén hiiy Cellulose

Cellulose la thanh phan chinh trong céc chét hitu can phan hiy trong san xuét nong nghiép. Cac
chung nam Penicillium ¢ bang 2 da dugc danh gia hoat tinh enzyme phan huy cellulose, ket qua
trinh bay bang hinh anh ¢ hinh 4.
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Hinh 4. Hoat tlnh ceIIuIase cia mét so Chung Penzczllzum trén moi trtmng CMC;
(a) P. subrubescens Ps-LHOP2, (b) P. janthinellum Pj-LHOPL1, (c) P. janthinellum Pj-LHOP2,
(d) P. janthinellum Pj-LHOP3, (e) Penicillium sp. Psp-LHOP2, (f) P. simplicissimum Ps-LHOP1,
(g) P. simplicissimum Ps-LHOP3, (h) P. simplic[ssimum Ps-LHOP4,
(1) Penicillium sp. Psp-LHOP1, (j) doi ching
Cac chung narn dugc ciy trén moi truong co chira cellulose (CMC), sau 3 ngay danh gia thay
tat ca cac ching nam déu c6 phan umg dwong tinh (+) véi CMC, nghia la cac chung nim nghién
ctru déu san sinh enzyme phan huy cellulose. Két qua trong hinh 2, thay rd rang sau khi nhuém
Red Congo nam phan hay CMC tao thanh vung sang, trong khi ving chua bi phan hity c6 mau do
cuia Red Congo. Vuing séng caa cac ching nim c6 kich thugc 16n nho khac nhau, d6 1a do mire d6
phan huy manh yéu théng qua su khuéch tan cua cellulase trong méi truong (bang 3).
Bang 3. Hoat tinh phan huiy cellulose ciia mét sé ching Penicillium

TT Chiing nam DK vong phan gii (cm) Mire dd manh yéu
1 P. janthinellum Pj-LHOP1 7,68 ab ++++
2 P. janthinellum Pj-LHOP2 6,95 b ++++
3 P. janthinellum Pj-LHOP3 6,92 b ++++
4 P. subrubescens Ps-LHOP2 7,95a ++++
5 Penicillium sp. Psp-LHOP1 495c ++++
6 P. simplicissimum Ps-LHOP3 4,65 c ++++
7 Penicillium sp. Psp-LHOP2 4,73 ¢ ++++
8 P. simplicissimum Ps-LHOP1 488¢c ++++
9 P. simplicissimum Ps-LHOP4 470c ++++

CV (%) 9,99
LSD o5 0,91

Chu thich: CV: hé s bién thién, LSD: sai biét nhé nhdt c6 y nghia

Tat ca cac chung nam nghién ciru déu ¢ hoat tinh phan giai cellulose rat manh, duong kinh
vong phan hay tir 4,70 dén 7,95 cm va déu I6n hon 25 mm, theo quy wdc cua Ping Quang Hai va
Tran Thi Thanh Thay (2022) [18], xép loai mirc d6 rit manh (++++). Trong cac chung nghién cau,
hoat tinh phan giai cellulose manh nhét 1a chang P. subrubescens Ps-LHOP2, c6 duong kinh vong
phén giai dat 7,95 cm; chung P. janthinellum Pj-LHOP1 c6 duong kinh vong phén giai cellulose
14 7,68 cm, cac chung P. janthinellum Pj-LHOP2 va P. janthinellum Pj-LHOP3 c6 duong kinh
vong phan hity 6,92-6,95 cm, twong duong nhau va yéu hon chung P. subrubescens Ps-LHOP2,
tiép theo & nhém céc chung Penicillium sp. Psp-LHOP1, P. simplicissimum Ps-LHOP3,
Penicillium sp. Psp-LHOP2, P. simplicissimum Ps-LHOP1 va P. simplicissimum Ps-LHOP4
(duwong kinh vong phén giai tir 4,70-4,95 cm), c6 hoat tinh phéan huy cellulose twong duwong nhau
va yéu hon nhém céc chung cua loai P. janthinellum.

Céc chang Penicillium nghién ctru thanh 3 nhém theo thir ty hoat tinh cellulase giam dan nhu
sau: nhom (1) P. subrubescens Ps-LHOP2 (a); nhém (2) P. janthinellum Pj-LHOP1 (ab),
Penicillium janthinellum Pj-LHOP2 (b), P. janthinellum Pj-LHOP3 (b); nhém (3) Penicillium sp.
PSP-LHOP1 (c), P. simplicissimum Ps-LHOP1 (c), Penicillium sp. Psp-LHOP2 (c), P.
simplicissimum Ps-LHOP4 (c), P. simplicissimum Ps-LHOP3 (c).
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3.3. Ddnh gia hogt tinh phan gidi Xylan

Xylan 14 loai hemicellulose phd bién nhét trong ty nhién sau cellulose. Xylan la thanh phan
chinh caa hemicellulose thanh té bao thyc vat. Trong ty nhién, ¢é rat nhiéu vi sinh vat c6 kha ning
phan hay xylan mot cach hiéu qua. Dac biét, nim soi da chung té kha ning tiét ra nhiéu loai
xylanase, céc loai thudc chi Penicillium tiét cac enzym phan giai xylan va viéc str dung xylanase
tir cac loai nay ngay cang tré nén quan trong trong cac ang dung cong ngh¢ sinh hoc [19].

Cac chung nam Penicillium ssp. phan 1ap tir cac vuon cat sam da dugc nuoi céy trén moi truong
xylan. Sau khi rira thudc thir thay xuat hién quang sang mau vang chanh ¢ tat ca cac dia thi nghiém.
Sy mat mau ¢ mot s6 dia con lan rong ra ca nhiing khu vuc nim chua phat trién t6i. Két qua nay
khang dinh rang tat ca cac chung ndm khao sat déu c6 hoat tinh phan huy xylan. Quan sat sy chuyén
mau & Cac chang thdy c6 sy khac nhau, kich thudc c4c quang sang ciing khac nhau, d6 1a do cac
chang nim c6 hoat tinh xylanase manh yéu khac nhau (Hinh 5).

f g
I Py [==1
Hinh 5. Hogt tinh phan hay xylan ciia mét sé ching Penicillium
(a) P. subrubescens Ps-LHOP2, (b) P. janthinellum Pj-LHOP1, (c) P. janthinellum Pj-LHOP2,
(d) P. janthinellum Pj-LHOP3, () Penicillium sp. Psp-LHOP2, (f) P. simplicissimum Ps-LHOP1,
(9) P. simplicissimum Ps-LHOP3, (h) P. simplicissimum Ps-LHOP4,
(1) Penicillium sp. Psp-LHOP1, (j) doi ching
Kich thudc vong phéan giai xylan cia cac chang nam Penicillium thi nghiém da dugc danh gia,

ket qua & bang 4.

Bang 4. Hogt tinh phan huy xylan cia mét sé chung nam Penicillium

TT Chiing nam PK vong phin gidi (cm)  Mirc dd manh yéu
1 P. janthinellum Pj-LHOPI 5,27 ab ++++
2 P. janthinellum Pj-LHOP2 5,27 ab ++++
3 P. janthinellum Pj-LHOP3 5,28 ab ++++
4 P. subrubescens Ps-LHOP2 5,56 a ++++
5 Penicillium sp. Psp-LHOP1 4,00 e ++++
6 P. simplicissimum Ps-LHOP3 4,28 de ++++
7 Penicillium sp. Psp-LHOP2 5,07b -+
8 P. simplicissimum Ps-LHOP1 4,65¢ ++++
9 P. simplicissimum Ps-LHOP4 4,42 cd ++++

CV (%) 4,59
LSD 05 0,34

Kich thuéc vong phan giai xylan cua tat ca chin ching Penicillium nghién ciu déu kha 1on, I6n
hon 25 mm theo quy wéc cua Pang Quang Hai va Tran Thi Thanh Thay (2022) [18]. Nhu vay hoat
tinh enzyme phan hay xylan rit manh (++++).

Tuy nhién, cac ching Penicillium khac nhau c6 hoat tinh phan hay xylan manh yéu khac nhau.
Chiing P. subrubescens Ps-LHOP2 c6 hoat tinh enzyme manh nhat, biéu hién qua dwong kinh vong
phan giai xylan I6n nhat (5,56cm); cac chang P. janthinellum Pj-LHOP1, P. janthinellum Pj-
LHOP2, P. janthinellum Pj-LHOP3 va Penicillium sp. Psp-LHOP1 c6 hoat tinh enzyme tuong
duong nhau, do kich thudc vong phéan huy tir 5,07 - 5,28 cm, sai khac khong c6 y nghia & mac xac
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suat 95%; ching P. simplicissimum Ps-LHOP1 c6 hoat tinh yéu hon chang Penicillium sp. Psp-
LHOP2; chung P. simplicissimum Ps-LHOP3 va chung P. simplicissimum Ps-LHOP4 c6 hoat tinh
tuong duong nhau; hoat tinh enzyme thap nhét 1a chung Penicillium sp. Psp-LHOP1.

Mac du cac chang Penicillium nghién ctru ¢6 hoat tinh phan hay cellulose va xylan khac nhau,
nhung hoat tinh cua cac chung nay |a rat manh, biéu hién qua kich thugc vong phan hiy déu I6n
hon 25 mm. Két qua nghién ciru nay ciing phit hop véi cac két luan vé kha nang phan huy cellulose
cua cac chung Penicillium va tng dung ching trong san xuat nhién liéu sinh hoc, san xuat cellulase
cbng nghiép va nhiéu tng dung khac [8], [9], [19], [20].

4. Két luan

Qua trinh thu thap va phan lap vi sinh vat ving ré cay cat sim & mét s tinh phia Bac, da xac
dinh 9 chung nam Penicillium thudc cac loai P. janthinellum, P. subrubescens, P. simplicissimum
va hai chung xac dinh tén khoa hoc dén chi Ia Penicillium sp. Psp-LHOP1 va Penicillium sp. Psp-
LHOPL. Céc chung Penicillium phéan lap c6 kha nang phan huy cellulose va xylan manh véi duong
kinh vong phan giai co chat > 4 cm. Céc chiing nay ¢6 tiém ning (ng dung san xuat phan bon vi
sinh trong néng nghiép.

L&i cam on
Nghién ctru nay duoc tai tro bai Bo Gido duc va Dao tao qua dé tai “Phan 1ap, tuyén chon cac

nhom vi sinh vét hitu ich phuc vu san xuét ché pham sinh hoc nham cai tao dét va thuc day sinh
trudng cua cay cat sam (Millettia speciosa Champ.)”, ma s6 B.2023-SP2-02.
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