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Tém tit:

Néam Phellinus linteus (Berk. & Curt. ) Teng thugc chi nim Phellinus spp. 1a loai nim cé gia tri dugec liéu cao. Nghién
cwu nay danh gia 4nh hwéng cia nguon dinh du’(rng cacbon, nito, pH va nhiét do dén sinh truéng he sQi cia ching
glong P. linteus nhap ni. Glucose va casein véi nong dé lin lugt 1a 2,0 va 0,2% duge xac dinh 1a nguon dinh dudng
cacbon, nito thich hop nhit cho nim P, linteus. Ngwoe lai, h¢ soi nim P. linteus khong cé kha ning moc trén mai
trueong s dung uré. S¢i nAm P linteus sinh truéng tdt tai cac diéu kién pH 7-10 va nhiét dé nudi s¢i 30°C. O diéu
kién nay, toc do phat trién ciia hé sgi nim P, linteus dat 5,0 mm/ngay, mat do hé s¢i day, phan b6 déu, bam chic vao

chét nén.

Tir khéa: ngudn cacbon, ngudn nito, nhiét dd, pH, Phellinus linteus, Phellinus spp.

Chi s6 phén loai: 4.1

Pat van de

NAm Phellinus linteus (Berk. & Curt.) Teng thude chi
nam Phellinus spp. c6 khoang 200 loai khac nhau, chiung
thudng xut hién trén cac loai cay 14 rong nhu soi, dé [1].
Nam P linteus duge biét dén 1a loai nAm c6 gia tri dugc
liéu cao, c6 kha nang phong chéng ung thu tuyén tuy, bach
cau, té bao biéu mo, vom hong, dai trang hay ung thu biéu
mo than [2, 3]. Tai Han Qudc, san xuat nAm Phellinus spp.
dugc xem 1a linh vuc san xuét ¢6 tiém ning, co thé phat
trién thanh nganh cong nghiép thuc phdm chirc ning trong
tuong lai gan [4].

Ném 4n va ndm duoc liéu dang ngay cang tré nén quan
trong trong doi song kinh té - x hoi. Nhu ciu sir dung cac
loai nam, dac biét la cac loai ndm c6 gia tri duoc ligu nhu
mot loai thuc phém bdi bd strc khoe dang 1a xu thé cua
ngudi dan trén thé gioi noi chung va Viét Nam noi riéng.
Ngoai mot s6 loai ndm chu lyc nhu linh chi, van chi, dau khi
hay dong tring ha théo thi cic nghién ctru vé nhan giéng va
nuoi tréng nam P, linteus & Viét Nam méi chi & giai doan so
khai. Cac san pham ndm P, linteus xuat hién trén thi trudng
hién nay chii yéu 1a san pham nhap ndi véi gia thanh rét cao.
Vi vay, viéc tdi wu hoa cac diéu kién nudi céy hé soi giéng
nam P, linteus pht hop véi diéu kién Viét Nam 13 hét st
can thiét, gop phan tao ngudn giéng ndm t6t phuc vu cho cac
nghién clru sau nay.
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Vat liéu va phuong phap nghién ciu
Nguén giong nim

Chfmg gidng nam P linteus dugc BO Nong nghiép va
Phat trién Nong thon cung cép, hién dang duoc luu gitr tal
Trung tdm Pao tao, nghién ctru va phat trién ndm 4n va ndm
dugc liéu, Khoa Cong nghé sinh hoc, Hoc vién Nong nghiép
Viét Nam ¢ nhiét do 4°C trén moi truong PDA.

Anh hwong cua ngm;n dinh dwong cacbon

Chung ndm P linteus duge nhan nudi trén moi trudng
PA (200 g/l khoai tay, 16 g/l agar) va c6 bd sung thém 8
ngudn cacbon khac nhau (glucose, fructose, maltose,
sucrose, dextrin, lactose, xylose va tinh bt tan) véi néng do
2,0%. Mbi trudng nhan giéng duoc hap khtr tring & nhiét do
121°C trong 60 phut va dugc chia vao céac dia petri vo trung
(duong kinh 9,0 cm). Mdi dia petri chira 20 ml méi truong
va duoc cdy 1 miéng gidng gdc nam P, linteus c6 kich thude
0,5x0,5 cm tai vi tri trung tdm dia. H¢ soi nam P linteus
dugc nuoi ¢ didu kién khong c6 anh sang, do am khong khi
65-70%, nhiét d 30°C trong thoi gian 12 ngay [4].

Anh hwéng ciia nguon dinh dwing nito

Chung giéng ndm P, linteus nudi trén moi trudng PGA
(200 g/1 khoai ty, 20 g/l glucose, 16 g/l agar) duoc bd sung 7
nguon nito khc nhau gom NH,CI, (NH,),SO,, (NH,),HPO,,
NH,NO,, casein, pepton va uré€ d€ khao sat sy sinh truéng hé
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Abstract:

Phellinus linteus (Berk. & Curt.)) Teng mushroom
belonging to the genus Phellinus spp., has high
medicinal value. This study was carried out with the
aim to evaluate the effects of carbon, nitrogen sources,
pH, and temperature on the mycelial growth of the P.
linteus strain. The experimental results showed that
glucose and casein with concentrations of 2.0 and 0.2%
respectively are identified as the most suitable carbon
and nitrogen nutrient sources for P. linteus. Conversely,
the mycelia of P. linteus are not able to grow on the urea
media. Mycelium of P. linteus growths well at 7-10 pH
and temperature at 30°C. When mycelia are incubated
in these conditions, the rate of mycelial growth of P.
linteus reaches 5.0 mm/day with thick density even
distribution, and adherence to the substrate firmly.

Keywords: carbon source, nitrogen source, pH, Phellinus
linteus, Phellinus spp., temperature.
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soi ciia chiing giéng. Mdi ngudn nito dugc bd sung vao moi
truong voi nf”)ng d6 0,2%. Hé soi nAm P, linteus dugc nudi
& diéu kién khong c6 anh sang, ¢ am khong khi 65-70%,
nhiét d§ 30°C trong thoi gian 12 ngay [4].

Anh hwéng ciia pH

Chung giébng ndm P. linteus duoc nhan nudi trén moi
truong PGA c6 bd sung 0,2% casein. Trudc khi hap khir
trang stt dung dung dich NaOH IN hodc HCI 1IN dé hiéu
chinh gia tri pH moéi trudng nhan gidng bang 5, 6, 7, 8, 9 va
10. Uom s¢i nam P. linteus trong diéu kién khong c6 anh
sang, do 4m khong khi 65-70%, nhiét d6 30°C, thoi gian
nuoi soi 12 ngay [4].

Anh hwéng ciia nhiét dp

Chung giébng ndm P. linteus duoc nhan nudi trén moi
truong dinh dudng tdi wu nhat gdom khoai tay, glucose,
casein va agar. Sau khi cdy giéng, cac dia petri dugc nudi
trong diéu kién khong c6 anh sang, d6 am khong khi 65-
70% va 5 ngudng nhiét do khac nhau (15, 20, 25, 30 va
35°C) trong thoi gian 12 ngay.

Cac chi tiéu theo doi

Kha nang sinh truéng hé soi cia chung nam P, linteus
dugc danh gia qua céc chi tiéu sau:

Duong kinh hé sgi (mm): 1a duong kinh phém s0i nim
P, linteus sinh truong trén bé mat moi truong thach sau 12
ngay nudi soi.

Tbc d6 sinh truong hé soi cua ching nam P, linteus duoc
danh gia theo phuong phap cia Nguyén Thi Bich Thuy va
¢s (2016) [5], don vi tinh mm/ngay.

Mat d6 hé soi: quan sat hé soi nAm va dénh gia mat do hé
s¢1 theo phuong phéap cua Jo va cs (2006) [4]: C (compact)

s¢i day, bam chat SC (somewhat) - sgi phan bd khong déu;
T (thin) - soi ndAm mong.

Phwong phdp xir ly so ligu

Két qua nghién ctru dugce xir Iy théng ké bang phin mém
Excel 2010 va phan tich Anova bang phan mém IRRISTAT
5.0 tai muc y nghia p<0,05 cho thi nghiém mdt nhan to.

Két qua va thao luan
Anh hwong clia ngué‘n dinh duwong cacbon

Cacbon dong vai trd quan trong véi té bao, tham
gia vao cac hop chét cdu trac va dy trit trong té bao nhu
monosaccharides, disacharides va polysacharides [6].
Nguon dinh dudng cacbon thich hop sé& kich thich hé soi
nam sinh trudng nhanh, tao sinh khéi 1on. Két qua bang 1
cho théy, kha ning sinh trudng hé soi nAm P, linteus trén cac
mdi trudng c6 bd sung glucose, fructose, xylose va sucrose
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l1a khong c6 su sai khac c¢o ¥ nghla (p<0,05), toc do moc
soi dat 4,29 dén 4,5 mm/ngay. Téc d6 moc soi ciia nim
P linteus trén moi truong maltose, dextrin va tinh bot tan
12 nhu nhau (4,23 mm/ngay). Hé soi ndm P. linteus sinh
truong chdm nhét trén méi trudng ¢ bd sung lactose (2,53
mm/ngay). Mat d¢ h¢ soi nam P, linteus trén cac moi truong
duoc b sung glucose, fructose, sucrose, maltose, dextrin,
tinh bdt tan day, phan bd déng déu, soi nAm mau vang tuoi,
bam chéc vao méi trudng thach (hinh 1).

Bang 1. Anh huéng ciia ngudn cacbon dén sinh truéng hé sgi nAm P
linteus.

Puong kinh hé s¢i ¢ cac ngay

cNagclll)ilii khac nhau (mm) Tée d@‘ N{@t (“16
Q%) P y ; r moc soi  hé sgi
PA 13,75 23,50 40,50  65,25¢ 4,04¢ SC
Glucose 13,08 26,58 47,00 72,88 4,50° ©
Fructose 12,92 26,83 49,67  7291° 4,43 ©
Sucrose 12,78 28,92 50,00 71,42 4,29% ©
Maltose 11,23 23,75 46,17  67,67¢ 4,230 ©
Dextrin 12,12 26,58 46,67 66,67 4,23 C€
Xylose 11,85 25,83 50,17 69,58° 4,30% T
Lactose 9,75 19,42 31,50 41,92¢ 2,534 SC
TBT 11,58 25,08 4483  65,75¢ 4,23b ©

Ghi chu: C (compact): soi day, bam chit; SC (somewhat compact): soi phan bd
day, mong khong déu; T (thin): sgi ndm moéng; PA: potato agar; TBT: tinh bot
tan. Céc chif cai trong ciing mot cot ing véi mdi gia tri sai khac giita cac gia tri
trung binh tai mirc y nghia p<0,05.

Lactose TBT

Sucrose
Hinh 1. Hinh théi h¢ sgi ndm P linteus trén mdi truomg chira cic
nguon cacbon khac nhau sau 6 ngay nuéi s¢i ¢ nhiét d§ 30°C.

Anh hudng cia cic ngudn cacbon khac nhau dén sinh
truong cua hé soi nAm Phellinus spp. ciing da dugc nhiéu
nha nghién ctru danh gia. Jo va cs (2006) [4] khi nghién ctru
anh huong cta dinh dudng cacbon dén sinh truong hé soi
ctia Phellinus spp. da két luan duong glucose va mannose
hd tro hé soi nAm Phellinus sinh trudng t6t nhat. Hur va cs
(2008) [7] ciing chiing minh glucose, fructose, sucrose va
dextrose 1a t6i wu cho sinh truong hé soi cua nam Phellinus
spp., lactose, maltose va galactose it anh huong hon dén
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tang trudng cta hé soi. Dya trén két qua danh gia toc do
moc sg¢i, kha nang bam cua h¢ sgi vao moi truong, mat do
hé soi, ching t6i chon glucose cho cac thi nghiém tiép theo.

Anh hwéng ciia nguon dinh dwing nito

Nito 1a nguyén t§ thiét yéu can thiét cho tit ca cic
loai ndm dé tong hop cac hop chat quan trong nhu purin,
pyrimidine protein va N- acetylglucosamine thanh phan
tham gia cAu tao nén chitin, hop chét cua thanh té bao [8].
Trong nghién ctu nay, anh huong cta mot sd nguon nito
hitu co va nito vo co ddi véi su phat trién ctia hé sgi nAm P,
linteus da dwoc khao sat. Két qua bang 2 cho thiy, cac ngudn
nito dugc st dung déu tac dong tdi sinh truong cta hé soi
nam P linteus. Toc dd moc sgi ctia ndm P linteus nhanh
nhét trén moi truong co casein (4,91 mm/ngdy); trén moi
truong bd sung uré, sgi nAm P linteus khong sinh truong
(hinh 2). Sinh trudng hé sgi nAm P, linteus 1a nhu nhau khi
st dung dinh dudng NH,Cl, (NH,),SO,, pepton, NH,NO,,
toc do moc soi trung binh tir 3,98 dén 4,09 mm/ngay.

Bang 2. Anh hwéng ciia ngudn nito' dén sinh trwéng hé soi nAim P
linteus.

Ngubn nito Duwong kinh hé sgi 6 cac ngay khac nhau (mm)

Tée d  Mitdp
(0,2%) 2 4 6 8 mocsel  sol
PGA 1375 2658 4758 7288 450 C
NH,CI 1358 2925 59,17 78,08 40 T
NH,NO, 1392 315 6325 7775 398 T
(NH,),80, 1292 27192 6408 79,00 398 T
(NH),HPO, 1383 2758 5538 7358 317 C
Casein 1358 2942 6800 855 4910 C
Pepton 125 3017 6358 7933 400  C
Uré 0 0 0 0 0 -

Ghi chi: C (compact): s¢i day, bam chat; T (thin): sgi ndm moéng. Cac chit céi
trong cung mot ¢4t ng véi moi gia tri sai khac gitra cac gia tri trung binh tai
muc ¥ nghia p<0,05.

Mat d6 hé soi nAm P, linteus trén cic moi truong co bd
sung ngudn nito khac nhau ciing ¢6 su sai khac. Hé soi nim
P, linteus day nhat va phan bd déu trén méi truong bd sung
casein, tiép dén 1a moéi truong st dung PGA, peptone. Do
day h¢ soi, hinh thai cta h¢ soi nam P, linteus trén cac moi
truong NH,Cl, (NH,),SO,, NH,NO, khong c6 su khac biét.

Hur va cs (2008) [7] cling khéng dinh dinh dudng nito
anh hudng dén toc do phat trién cua hé soi nAm P, linteus.
Nghién ctru cia Chi va cs (1996), Hwang va cs (2003), Li
va cs (2020) [9-11] déu ghi nhan céc nguén nito hitu co nhu
bot ngd hay nhong tam ciing 1a dinh dudng phu hop nhat
cho sinh truong hé soi ctia nAm Phellinus.

M
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NH,CI

Casein (NH,4),HPO,

Peptone

Hinh 2. Hinh thai hé s¢i ndm P, linteus trén méi truwomg cé chira cic
ngudn nito khac nhau sau 10 ngay nudi ¢ nhiét d 30°C.

Anh hwong ciia pH

Mdi loai ndm déu sinh truéng, phat trién thuan loi & gia
tri pH nhét dinh. pH c¢6 anh hudng dén sy tiét cic enzym
ngoai bao trong chat nén. Cac enzym ngoai bao thuong thé
hién hoat dong trong mot pham vi pH hep va c6 anh hudng
tryc tiép dén qua trinh chuyén héa chat dinh dudng ciia ndm
[8]. Zagrean va cs (2016) [12] cho rang, toc do phat trién
ctia hé sgi ndm P, eryngii phu thudc vao ban chit moi truong
va pH cua no.

Két qua theo ddi dic diém sinh truong hé soi cua chung
nam P, linteus trén moi truong véi gia tri pH thay doi tir 5
dén 10 (bang 3, hinh 3) cho thy, chiung nim P, linteus sinh
truong tot khi pH mai truong co gia tri tir 7 dén 10, toc do
moc hé soi dat tir 4,83 dén 5,0 mm/ngay. Tai pH 5 va 6, tde
do sinh trudng soi cua nam P, linteus cham hon so véi pH
tr 7 dén 10. Mat do soi ndm P, linteus trén cac moi truong
nudi céy tai pH 7, 8, 9, 10 day, phan bd déu, bam chit moi
truong va c6 mau vang dic trung.

Bang 3. Anh hwéng ciia pH dén sinh trudng hé sgi nAm P, linteus.

Puong kinh hé sgi ¢ cac ngay khac nhau

(mm) Técdd  Matdd
pH q 5
moc soi  soi
2 4 6 8
5 14,46 28,88 63,96 83,25¢ 436" Ne
6 15,21 29,92 66,08 83,83¢ 4,58 C
7 14,75 32,04 66,92 85,630 491 C
8 16,00 32,30 67,50 85,000 4,83 C
9 16,10 32,60 67,83 84,58 4,920 C
10 16,75 33,30 67,81 87,100 5,000 C

Ghi chu: C (compact): soi day, bam chit; SC (somewhat compact): soi phan bb
day, mong khong déu. Cac chir cai trong cing mot ¢ot tmg vi mdi gia tri sai
khac giira cac gia tri trung binh tai mtrc y nghia p<0,05.
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Hinh 3. Hinh thai h¢ s¢i nAm P. linteus trén cic mdi trwong c6 pH
khac nhau sau 6 ngay nuéi ¢ nhiét d¢ 30°C.

Nghién ciru ciia Hur (2008) [13] két ludn ring, pH 6-7
1a thich hop nhat cho sy sinh truong cua 13 chung nim
Phellinus spp., trong d6 chung P. linteus sinh truéng soi
nhanh nhét khi pH méi truong 7-9. Lee va cs (2008) [14]
cho biét, pH 5,5 1a phit hop cho sinh trudng hé sgi ching
ndm P, linteus TY003 trong mdi truong dich thé. Nhu vy,
gid tri pH moi truong phy thudc vao timg ching nam P
linteus thi nghi¢m.

Anh hwong ciia nhigt dp

Nhiét d6 1a yéu td méi truong quan trong nhat ddi véi sy
phat trién cia sgi nim [6]. Mdi ching nim s& phat trién va
biéu hién cac dic diém sinh hoc tot nhat tai ngudng nhiét
do thich hop, vi tai ngudng nhiét d§ nay cac phan tng trao
ddi chét, hoat dong cia enzym dién ra manh. Kha nang sinh
truong hé soi nam P, linteus tai 5 ngudng nhi¢t do 15, 20,
25, 30 va 35°C c6 sy sai khac co ¥ nghia théng ké p<0,05
(bang 4). Tdc @6 moc soi ciia P, linteus nhanh nhat tai nhiét
d6 30°C (5,0 mm/ngay) va cham nhét tai nhiét d6 15°C (2,01
mm/ngay). Nhiét do qua cao anh hudng bat loi dén cac hoat
dong trao ddi chét cua té bao, do d6 tde do sinh truong giam,
tdc d0 moc soi ctia ndm P, linteus tai ngudng nhiét d6 35°C
la 3,07 mm/ngay, mat do h¢ soi nam mong (hinh 4).

Bang 4. Anh huéng ciia nhiét dd dén sinh truéng hé sei nim P, linteus.

Pwong kinh hé sgi ¢ cac ngay

Nhigt dd  khac nhau (mm) Técd) Matdd
(°C) moc soi  soi
2 4 6 8

15 9,58 14,08 18,75 25,92¢ 2,01¢ SC

20 10,92 17,83 30,50 42,834 2,874 SC

25 16,00 29,58 54,50  74,25° 3,65° C

30 16,75 33,29 69,17 87,08° 5,00? ©

35 11,75 27,92 45,50  52,30° 3,07° T

Ghi chti: C (compact): soi day, bam chat; SC (somewhat compact) soi phan bd
day, mong khong déu; T (thln) soi ndm moéng. Cac chir cai trong cung mot cot
ung voi moi gia tri sai khac gilra cac gia tri trung binh tai muc y nghia p<0,05.
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30°C 35°C
Hinh 4. Hinh thai h¢ s¢i ndm P. linteus sau 10 ngay nudi & cac nhiét
do khac nhau.

Bao céo cua Hur (2008) [13] khing dinh 25-30°C 1a
ngudng nhiét do thich hop nhat cho sinh truong hé soi
nam P, Linteus; khi nhiét d6 nudi soi vuot qua 30°C, sinh
truong hé soi kém, tdc d6 moc soi giam. Heo va cs (2004)
[15] thong bao nhiét do nudi ciy tdi wu cta chung gidng P
baumiiva P. igniarius trong khoang 25-30°C. Jo va cs (2006)
[4] két ludn nhiét do thich hop nhit cho sinh trudng hé soi
Phellinus spp. 1a 30°C va sy sinh truéng bi trc ché mot cach
nhanh chong ¢ nhiét d6 cao hon 30°C va thip hon 20°C.

Cacbon va nito rat can thiét cho su sinh truong hé soi
clia ndm P, linteus. Glucose 1a dinh dudng cacbon phu hop
nhit cho nhan nudi sgi ndm P, linteus. Sir dung glucose véi
néng dd 2,0%, tdc dd moc soi cua nAm P, linteus dat 4,5
mm/ngdy. Nito hitu co cho hiéu qua nhan giéng ndm P,
linteus cao hon nito vo co, trong d6 casein 1a nguon dinh
dudng nito t&i wu nhat. Trén méi truong nudi ciy duge bd
sung casein, soi nim P, linteus moc nhanh nhat (4,91 mm/
ngdy), hé soi day, bam chic vao méi truong, lan déu vé cac
huéng. Soi ndm P, linteus khong moc trén méi truong nudi
cdy dugce bd sung uré.

Gia tri pH va nhiét do thich hop cho nudi sgi nam P,
linteus 1a pH 7-10 va 30°C, tai diéu kién nay hé soi ném P
linteus phat trién nhanh nhat, mat do hé soi day, bam chic
vao chét nén, hé soi phan bd déu.
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