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(54) QUY TRINH NHAN GIONG NAM THUQNG HOANG (TROPICOPORUS
LINTEUS NTH-PL4)

(57) Séang ché dé cap dén quy trinh nhan gibng ndm Thuong Hoang, trong d6 gidng nim
Thuong Hoang NTH-PL4, trong d6 giéng ndm Thuong Hoang NTH-PL4 1a ching nim
Thuong Hoang Tropicoporus linteus NTH-PL4 ¢6 ma s6 truy nhap gen 18S rRNA, ITS 1 -
5,8S rRNA - ITS 2, 28S rRNA trén GenBank la MW757264, chung Tropicoporus linteus
NTH-PL4 nay duoc phan lap trr qua thé nim thu thap tai Ba Bé, Bic Kan, Viét Nam, va
quy trinh nay bao gém cac cong doan: (i) chuan bj moéi truong dinh dudng sir dung cho
nudi ciy nam Thuong Hoang NTN-PL4 dugc chon tir nhém bao gom PDA, MCM, MEA,
YMA cai tién ma chtra dich tach chiét cAy dau; va (ii) nhan giéng nim Thuong Hoang
NTH-PL4 trén cadc mdi truong néu trén.
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Linh vuc ky thuit dwoc dé cap

Sang ché thudc linh vuc cong nghé nudi trong nédm duogc liéu, cu thé hon, sang ché
@& cap dén ching nim Thuong Hoang (Tropicoporus linteus NTH-PL4) dugc phén 1ap tir
qua thé thu thap tai Ba Bé, Béc Kan va quy trinh nhan giéng nim Thugng Hoang nay.
Tinh trang ky thuit ciia sang ché

Ném Thuong Hoang dugc mo ta va phan loai ddu tién nim 1858 véi danh phap
khoa hoc Polyporus linteus bdi Berk. & M.A. Curtis. Sau d6 dugc phéan loai lai véi tén
khoa hoc Fomes linteus (Berk. & M.A. Curtis) ndm 1815, Scindalma linteum (Berk. &
M.A. Curtis) nim 1898, Pyropolyporus linteus (Berk. & M.A. Curtis) ndm 1903,
Inonotus linteus (Berk. & M.A. Curtis) nam 1992, Fulvifomes linteus (Berk. & M.A.
Curtis) nam 1915, Phellinus linteus (Berk. & M.A. Curtis) ndm 1963. Ttr ndm 2015, cac
nha khoa hoc théng nhét danh phap ndm Thuong Hoang v&i tén khoa hoc Tropicoporus
linteus (Berk. & M.A. Curtis). Nhu vy, ndm Thugng Hoang Tropicoporus linteus (Berk.
& ML.A. Curtis) =Polyporus linteus =Fomes linteus =Scindalma linteum =Pyropolyporus
linteus =Inonotus linteus =Phellinus linteus (D lieu MYCOBANK Database,
https://www.mycobank.org/).

Tropicoporus linteus (Berkeley & M.A. Curtis) la mot trong nhiing loai nim duoc
lidu tiéu bidu nhit ctia nhom ndm Pam (Basidiomycetes), bat ddu duge cac nha khoa hoc
trén thé giéi quan tdm tir nim 1968, khi Tetsuro Ikekawa va cong su cong b6 két qua
nghién ctru v& hoat chét tach chiét tir cac loai ndm duoc liéu cho théy rang hoat chét sinh
hoc tir ndm Thuong Hoang ¢6 kha nang e ché 96,7% té bao ung thu Sarcama-180, cao
nhét so v6i cac loai nAm duoc lidu khac nhu ndm Linh chi Ganoderma applanatum
(64,9%), ndm Van chi Coriolus versicolor (65,0-77,5%),... (Xem tai liéu: Tetsuro
Ikekawa, Miyako Nakanishi, Nobuaki Uehara, Goro Chihara, Fumiko Fukuoka. 1968.
“Antitumor action of some basidiomycetes, especially Phellinus linteus”. GANN
Japanese Journal of Cancer Research, 59, pp 155-157). Cho dén nay, rit nhidu bang
ching khoa hoc cong bd cho thiy nim Thuong Hoang c6 chira rat nhiéu hoat tinh sinh
hoc tiém ning, dic biét 1a kha ning phong chéng cac bénh ung thu nhu ung thu gan, ung
thu phéi, biéu md tuyén Vi, té bao ung thu rudt két,... (Xem tai li¢u: T Zhu, J Guo, L
Collins, J Kelly, Z J Xiao, S-H Kim, C-Y Chen. 2007. “Phellinus linteus activates

different pathways to induce apoptosis in prostate cancer cells”. British Journal of
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Cancer, 96, pp 583-590; Tianqi Yu, Suthakar Ganapathy, Ling Shen, Bo Peng, Sung-
Hoon Kim, Alexandros Makriyannis, Changyan Chen. 2018. “A lethal synergy induced
by phellinus linteus and camptothecinl1 in colon cancer cells”. Oncotarget, 9, pp 6308-
6319; Wenhua Chen, Huiying Tan, Qian Liu, Xiaohua Zheng, Hua Zhang, Yuhong Liu.
2019. “A Review: The bioactivities and pharmacological applications of Phellinus
linteus”. Molecules, 24, 1888; Ayesha Sarfraz, Azhar Rasul, Iqra Sarfraz, Muhammad
Ajmal Shah, Ghulam Hussain, Nusrat Shafiq, Muqaddas Masood, Sevki Adem, Satyajit
D. Sarker, Xiaomeng Li. 2020. “Hispolon: A natural polyphenol and emerging cancer
killer by multiple cellular signaling pathways”. Environmental Research, 190, 110017).

Trong tu nhién, ndm Thuong Hoang phén bd & mot sd quéc gia nhiét d&i va can
nhiét dé6i, cin tir 3 dén 4 nam sinh truéng c6 thé thu hai qua thé nim, nhung chét luong
nidm hoan toan phu thudc vao didu kién tu nhién. Diéu nay din t6i, khong chu dong duoc
ngudn cung cip va dam bao chit lwong ndm Thugng Hoang. Chinh vi vay, nim Thuong
Hoang duoc luu gifr va nhan giéng trong didu kién nhan tao, cu thé nhu gidng nim da luu
gift (Fo) duoc cdy chuyén dén méi truong PDA (khoai tay: 200g; glucoza: 20g; aga: 20g;
KH,PO,: 1g; vitamin B;: 110mg; nudc cét 1 lit), tiép dén gidng nidm dugc ciy chuyén
dén co chét bao gdm lta my 98%, bot CaCO; 1% va vdi 1%, thu dugc gidng san xuét
(xem tai liéu CN101485262B cong bd ngay 15.6.2011). Theo mdt cach khac, gibng ndm
Thuong Hoang (Fy) dugc hoat hoa sit dung mdi truong PDA (glucoza: 0,1-5%; cao nim
men: 0,1-2%; pepton 0,1-2%; MgSO,4: 0,01-0,05%; KH,PO,: 0,1-0,05%; Caz(POy),:
0,001-0,01% va mot sb vi luong: FeCl;.6H,0, MnCl,.4H,0, CuSO,4.5H,0 va ZnCl,) nudi
& 25-35°C, 7 ngay; sau d6 dugc cdy chuyén dén co chét bao gdbm mun cua ciy s6i 80%
va cam gao 20%, thu dugc gidng san xut (xem tai liéu KR20000037407A cong bd ngay
22.11.2002).

O nuéce ta, thanh tuu vé nghién ciru céng nghé nudi trong ndm Thuong Hoang con
rat han ché, méi chi dé cip toi didu kién nudi cdy thich hgp ma khong dua ra giai phap
nhdm ngin chin sy thoai hoa gidng, ciing nhu phuong phép nhan gidng nim Thuong
Hoang (xem tai li€u: Pham Quang Thu. 2016. “Ddc diém sinh hoc ciia nim Thuong
Hoang (Phellinus linteus) trong nudi cy thuin khiét”. Tap chi Khoa hoc Lam nghiép, 1,
pp 4231-4237; Tran Thi Lua, Vii Van Hanh. 2017. “Nghién ctru diéu kién nhan sinh khéi
ndm Thuong Hoang (Phellinus baumi)”. Tap chi Khoa hoc Céng nghé Nong nghiép Viét
Nam, 8, pp 106-108; Trdn Thi Hién, Trin Van Tuén, Nguyén Thi Ly, Trin Thi Hoa,
Nguyén Thi Minh Huyén. 2020. “Anh huéng ctia mot s6 diéu kién moi truong dén su
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phat trién sinh khéi ndm Thuong Hoang (Phellinus linteus)”. Khoa hoc Coéng nghé-Tap
chi Cong Thuong, 42, pp 20-23).

Trong qua trinh bao quan va nudi cdy cac ching gidng ndm trong phong thi nghiém
(diéu kién nhén tao), do su thiét hut cua céc thanh phﬁn dinh dudng, nhan t6 cam ung,...
tir vat chu trong ty nhién, din dén mot s6 gen chiic ning clia gidng ndm hoat dong yéu
hodc khong hoat dong. Két qua 13 hodc kha nang sinh truong hodc hoat tinh sinh hoc
hodc ca hai dic tinh cia giéng ndm s& giam hay con goi 1a thoai hoa gidng (xem tai lidu:
Qing Liu, Fen Wang, Kuanbo Liu, Caihong Dong. 2018. “Influence of strain preservation
methods on fruiting body growth and metabolite production by the medicinal mushroom
Cordyceps militaris (Ascomycetes)”. Int J Med Mushrooms, 20(10), pp 1003-1011;
Haiwei Lou, Junfang Lin, Ligiong Guo, Xinwei Wang, Shuangqi Tian, Chenxi Liu, Yu
Zhao, Renyong Zhao. 2019. “Advances in research on Cordyceps militaris |
degeneration”, Appl Microbiol Biotechnol, 103(19), pp 7835-7841).

Pé ngan chin su thoai héa gidng nim, 10% pepton dugc bd sung thém vao moi
treong nudi cdy (xem thém tai liéu: Anhui Chen, Yulong Wang, Ying Shao, Bo Huang.
2017. “A novel technique for rejuvenation of degenerated caterpillar medicinal
mushroom, Cordyceps militaris (Ascomycetes), a valued traditional Chinese medicine”,
Int J Med Mushrooms, 19(1), pp 87-91). Hodc bd sung dich chiét tach tir cAm gao, ndm
sO str dung nudc vao moi truong nudi cdy trude khi khir tring & 121°C, 60 phut (xem
thém tai liéu: Bich Thuy Thi Nguyen, Nghien Xuan Ngo, Ve Van Le, Luyen Thi Nguyen,
Ry Kan, Huy Duc Nguyen. 2019. “Optimal culture conditions for mycelial growth and
fruiting body formation of Ling Zhi mushroom Ganoderma lucidum strain GA3”,
Vietnam Journal of Science, Technology and Engineering, 61 (1), pp 62-67). Tuy nhién,
giai phap nham ngin chin su thodi hoa gidng bang cach bd sung cac thanh phén dinh
dudng (pepton, dich chiét cim gao va nim $d) vao moi trudng nudi cdy gidng ndm nhu
trén c6 thé 1a khong phu hop vi khong dén tir vat chi trong ty nhién, thém nita mot s6
thanh phan dinh dudng (vi du nhu vitamin) c6 thé bi pha hiy & nhiét do khir tring &
121°C.

Ty 1€ ung thu va méc méi hang ndm & nude ta c6 xu huéng ting nhanh trong nhiing
nam trd lai ddy. Theo udce tinh cua BO Y t& c6 182.563 ca mic mdi va 122.690 ca tir
vong do ung thu trong nam 2020, trong d6 ung thu gan, phdi, v, da day va dai truc trang
14 c4c loai thuong gip. Do d6, nhu cdu st dung nidm Thuong Hoang trong phong chdng

bénh ung thu cta nguodi dan ngay cang ting manh. Tuy nhién, phén 16n cac san phdm
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nidm Thuong Hoang trén thi trudng trong nudce hién nay déu tir ngudn ngoai nhap véi gia
thanh cao, khé kiém soat vé& chét lugng, trong khi d6, ngudn gibng dé nudi trong qua thé
ndm Thuong Hoang lai chura chii dong.

V6i nhing 1y do trén, ¢6 nhu ciu vé ngudn gibng ndm Thuong Hoang dé phuc vu
viéc nudi trdng nhan tao quéa thé nAm Thugng Hoang & quy md cong nghiép, nhim cung
cAp san pham co chét luong dap Gmg nhu cdu trong va ngoai nuéec.

Ban chét ky thuit ciia sing ché

Muc dich cta sang ché 14 d& xuét quy trinh nhan gidng ndm Thuong Hoang dép tmg
nhu ciu néu trén.

Dé dat dugc muc dich ndy, sang ché dé xuit quy trinh nhan gidng ndm Thuong
Hoang, trong d6:

gidng nim Thuong Hoang NTH-PL4 1a ching ndm Thuong Hoang Tropicoporus
linteus NTH-PL4 c¢6 ma sb truy nhap gen 18S rRNA, ITS 1 — 5,8S rRNA — ITS 2, 28S
rRNA trén GenBank 1a MW757264, chung Tropicoporus linteus NTH-PL4 nay dugc
phén lép tir qua thé nAm thu thap tai Ba Bé, Bic Kan, Viét Nam, va

quy trinh nay bao gdm céc cong doan:

(i) chudn bi méi truong dinh dudng st dung cho nudi cdy nim Thuong Hoang
NTN-PL4 duogc chon tir nhoém bao gém PDA, MCM, MEA, YMA cai tién, trong do:

- mdi truong dinh dudng PDA cai tién bao gdm céc thanh phan:

dextroza: 20g,

chit chiét khoai tay: 4g,

dich tach chiét cay dau: 10-15 ml,

aga: 20g,

ampicillin: 40-70mg (tuy y),
nudce cat vira da: 1 lit,

pH: 6-6,5;

- mdi trudong dinh dudng MCM céi tién bao gdm céc thanh phén:
dextroza: 20g,

chit chiét thd men: 2g,

pepton: lg,
MgS0,4.7H,0: 0,5¢g,

KH,POy. 0,46g,

K,HPO,, lg,



dich tach chiét cay dau: 10-15 ml,

aga: 20g,

ampicillin: 40-70mg (tuy y),
nuGe cit vira du: 1 lit,

pH: 6-6,5;

- mdi truong dinh dudng MEA cai tién bao gdm c4c thanh phan:
dextroza: 20g,

chét chiét mach nha: 20g,

pepton: lg,

aga: 20g,

dich tach chiét cay dau: 10-15 ml,
ampicillin: 40-70mg (tuy y),
nuGe cit vira du: 1 lit,

pH: 6-6,5;

- mbi truong dinh dudng YMA céi tién bao gdm céc thanh phan:
dextroza: 10g,

chét chiét thé men: 3g,

chét chiét mach nha: 3g,

pepton: Sg,

aga: 20g,

dich tach chiét cay dau: 10-15 ml,
ampicillin: 40-70mg (tuy y),
nuGe cit vira du: 1 lit,

pH: 6-6,5;

trong d6, dich tach chiét cdy diu dugc bd sung vao cdc mdi truong trén khi mdi

trudng c6 nhiét d6 nim trong khoang 55-65°C, t6t hon 1a khoang 60°C; va
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(i) nhan giéng ndm Thuong Hoang NTH-PL4, bao gbm cac budc:

gid dong gidng ndm Thuong Hoang NTH-PL4 (gidng ndm F;) bao quéan lanh sau -
86°C & nhiét d6 phong trong 4-6 gid, rdi ciy sang moi trudng thach nghiéng PDA, MCM,
MEA hodc YMA cai tién néu trén, nudi & 25-30°C, tr 7-10 ngdy, thu duge gidng ndm

cép 1 hay con goi Fy,

cit gibng ndm cip 1 theo hinh dang va kich thuéc nhit dinh, r6i cdy chuyén sang

mdi truong MCM, MEA hodc YMA céi tién néu trén, nudi & 25-30°C trong 7-10 ngdy
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cho dén khi hé soi sinh trudng phu kin bé mit moi trudng thach dia MCM, MEA hogc
YMA nay, thu dugc gidng nim cip 2 hay con goi 1a Fs,

sau khi hé soi (giéng ndm cip 2) ctia ching NTH-PL4 sinh trudng phu kin bé mit
moi treong thach dia MCM, MEA hodc YMA, cit hé soi ndm theo hinh dang va kich
thude nhit dinh, ciy chuyén sang méi truong théc dung trong chai nhua hodc chai thuy
tinh, va

nudi cac chai thoc chira gidng ndm & 25-30°C, do 4m 60-70%, trong phong tdi tir 35
dén 40 ngay cho dén khi hé s¢i sinh truéng phu kin phan théc & ddy chai, thu dugc gidng
nim cip 3 hay con goi 1a gidng san xuit hogc F3, ma co thé dung cho viéc nudi tréng
nhan tao qua thé ndm Thugng Hoang NTN-PL4.

Theo mot phuong an thuc hién, trong d6 cac mdi truong PDA, MCM, MEA hodc
YMA cai tién cho nudi ciy nAm Thuong Hoang NTN-PL4 c6 thanh phén nhu sau:

- mdi truong dinh dudng PDA cai tién bao gbm cac thanh phan:

dextroza: 20g,
chit chiét khoai tay: 4g,
dich tach chiét cay dau: 10ml,
ampicillin: 50mg,
aga: 20g,
nuéce cat vira du: 1 lit,
pH: 6,5;

- mdi truong dinh dudng MCM cai tién bao gbm cac thanh phan:
dextroza: 20g,
chét chiét thé men: 2g,
pepton: g,
MgS0,.7H,0: 0,5g,
KH,POy, 0,46g,
K,HPO,, lg,
dich tach chiét cay dau: 10ml,
ampicillin: 50mg,
aga: 20g,
nuGe ct vira du: 1 lit,
pH: 6,5;

- méi truong dinh dudng MEA céi tién bao gbm céc thanh phan:
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dextroza: 20g,
chét chiét mach nha: 20g,
pepton: lg,
aga: 20g,
dich tach chiét cay dau: 10ml,
ampicillin: 50mg,
nuée cit vira du: 1 lit,
pH: 6,5;

- moi truong dinh dudng YMA cai tién bao gdm céc thanh phan:
dextroza: 10g,
chét chiét thé men: 3g,
chit chiét mach nha: 3g,
pepton: Sg,
aga: 20g,
dich tach chiét cay dau: 10ml,
ampicillin: 50mg,
nude ct vira di: 1 lit,
pH: 6.5.

Theo mot phuong 4n thuc hién, trong d6 & céng doan (ii), moi truong duge st dung
dé nhan gidng ndm cép 2 khic véi moi truong duge sir dung dé nhan gidng cép 1.

Theo mot phuong an thuc hién, trong d6 dich tach chiét cay dau thu dugc bang cach:

tach chiét thanh phan dinh dudng cta phoi cdy diu qua dém bang dung dich
axetonitril trong nuéc c6 ndng dd 60-80% thé tich, ty 1& dung dich axetonitril trong nudc
duoc st dung nam trong khoang tir 1,1 dén 1,5 lit trén mdi kg phoi cdy dau, lic déu, tbt
hon 1a & 100-120 vong/phut, & nhiét dd phong;

tién hanh tach chiét thém it nhit mot 1An nira, nhung mdi 1an trong thoi gian lic 1-1,5
gior va ty 1€ dung dich axetonitril trong nuéc dugce s dung ndm trong khoang tir 1,0 dén
1,3 lit trén mdi kg phoi cdy dau;

loc dich tach chiét ctia mdi 14n thuc hién, trdn 14n lai v6i nhau va tién hanh bay hon &
nhiét do dudi 50°C bing may cb quay chin khong; va

hoa can thu dugc trong hdn dich nuéc:dimetyl sulfoxit theo ty 18 thé tich/thé tich

nam trong khoang (5-7):(3-5), trong d6 ty 1& hdn dich duoc sir dung nam trong khoang tir
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2 dén 3 ml trén mdi g cdn, sau do tdt hon 12 loc bd can ban qua mang loc, thu dugc dich
tach chiét cdy dau.

Theo mot khia canh khac, sang ché dé xut giéng ndm Thuong Hoang Tropicoporus
linteus NTH-PL4 thu dugc bdi quy trinh theo phuong an bét ky trong sb cac phuong 4n
néu trén.

Quy trinh nhan giéng ndm Thuong Hoang theo séng ché c6 cac dic trung sau:

Quy trinh theo sang ché sir dung ching nim Thuong Hoang NTH-PL4 dugc phin
1ap tur qua thé ndm thu thdp tai Vudn Quéc gia Ba Bé, Bic Kan, Viét Nam c6 trinh tur
doan gen 18S rRNA, Internal Transcribed Spacer 1 (ITS 1) — 5,85 rRNA — ITS 2 va 28S
rRNA véi do dai 755 nucleotide ¢6 mirc d6 twong déng 99,87% véi ndm Thuong Hoang
Phellinus linteus KCTC 6190 (AF077678). Chiing thuin khiét vé mit sinh hoc dugc luu
giit trong diéu kién lanh sau (-86°C) tai Vién Khoa hoc Sy séng — Truong Pai hoc Nong
Lam Thai Nguyén. Ma s6 truy nhap gen 18S rRNA, Internal Transcribed Spacer 1 (ITS
1) — 5,8S tRNA — ITS 2 va 28S rRNA cua chung NTH-PL4 trén ngan hang GenBank 1a
MW757264.

Quy trinh nhén gi6éng theo sang ché c6 bd sung dich chiét tach tir vat chii (cay dau)
trong qua trinh nhan gidng nham ngin chin su thoai hoa gidng ndm Thuong Hoang trong
diéu kién nhén tao.

Quy trinh theo sang ché da @& xut phuong phap chiét tach cic thanh phan dinh
dudng tir cdy dau, tién hanh nhan gibng nim va kiém soat diéu kién nhan giéng gdbm
nhiét 36, do am khong khi dugce ti vu.

Quy trinh nhan gidng nim Thuong Hoang theo sang ché c¢6 thé ap dung duge & quy
mo cong nghiép.

M ta vin tit cac hinh vé

Hinh 1 thé hién quy trinh phan 14p va dinh danh ndm Thuong Hoang.

Hinh 2 thé hién so d6 pha hé phat sinh clia chiing ndm Thuong Hoang NTH-PL4
v6i cac ching nAm Thuong Hoang da cong bd, ching Inonotus lonicericola TAA105317
(IN642572) dugce st dung ngoai nhém ndm Thugng Hoang.

Hinh 3 thé hién quy trinh nhin gibng ndm Thuong Hoang Tropicoporus linteus
NTH-PLA4.

Hinh 4 th& hién so dd quy trinh nudi trong nhan tao qua thé ndm Thuong Hoang
Tropicoporus linteus NTH-PL4 st dung gibng ndm Thuong Hoang thu dugc bodi quy
trinh theo sang ché.
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Hinh 5 thé hién viéc rach va loai bo hé soi bich ndm Thuong Hoang Tropicoporus
linteus NTH-PL4 trong qué trinh nudi trdng.

Hinh 6 thé hién viéc nudi trdng nhén tao qua thé ndm Thuong Hoang Tropicoporus
linteus NTH-PL4 sau 4 thang tir khi qua thé nim bit dau hinh thanh.

Hinh 7 thé hién hoat chét hispidin c6 trong qua thé nAm Thuong Hoang nudi trong,
trong d6 1: hispidin chuin va 2: hoat cht hispidin tach chiét tir qua thé nim.

M3 ta chi tiét sang ché

Sau ddy, cac khia canh theo séng ché va cac phuong 4n thuc hién vu tién cta ching
s& duge md ta mot cach chi tiét hon. Tuy nhién, luu y rang pham vi ctia sang ché khong
chi gigi han & cdc phuong 4n cu thé dugc mo ta dudi ddy dudi dang vi du minh hoa cho
sang ché va cin hiéu ring pham vi clia séng ché s& bao gdm tit ca cac cai bién, cac thay
d6i twong duong khac ctia chung nhu dugc xac dinh béi phén yéu cau bao hd.

Trong ban md t4 nay, thuit ngit “ndm Thuong Hoang Tropicoporus linteus NTH-
PL4” con dugc dé cép tit 1a “ndm Thuong Hoang NTH-PL4” hodc don gian 1a “nidm
Thuong Hoang”. Gibng ndm Thuong Hoang NTH-PL4 dugc st dung trong sang ché la
ching ndm Thuong Hoang Tropicoporus linteus NTH-PL4 c6 ma sb truy nhap gen 18S
rRNA, ITS 1 — 5,8S rRNA — ITS 2, 28S rRNA trén GenBank 1a MW757264, chung
Tropicoporus linteus NTH-PL4 nay dugc phén lap tr qua thé nidm thu thap tai Ba Bé,
Bic Kan, Viét Nam, khuin ty cta ching Tropicoporus linteus NTH-PL4 trén moi truong
PDA & 25-30°C, 7-10 ngay c6 mau vang.

Qua trinh phéan 14p va dinh danh ching ndm Thuong Hoang Tropicoporus linteus
NTH-PL4 dugc minh hoa trén Hinh 1.

Mbi truong dinh dudng PDA (Potato Dextrose Agar) dugc chuén bi cho qué trinh
nay gém cac thanh phan (g/1): dextroza 20; chét chiét khoai tay 4; aga 15-20. M6i truong
nay dugc khr tring w6t & 121°C trong 15 phut, sau d6 dugc bd sung khang sinh
ampicillin véi lugng dé c6 ndng d6 cubi 1a 50 mg/L vao modi truong PDA c6 nhiét do
60°C trude khi phan phéi méi truong vao dia petri.

Qua thé nim Thuong Hoang thu thip trong tu nhién dugc lau sach bé mit trén va
du6i bang etanol 70%. Tiép dén loai bd vién xung quanh (c6 thé chira nhiéu tap nhiém vi
sinh vat tir méi trudng sdng trong tw nhién) c6 do day 2 mm, cit nhé phan bén trong qua
th& nim thanh cac mau c6 kich thuée 0,5 x 0,5 cm (chidu dai x chiéu réng) rdi dit 1én bé
mit moi trrong PDA thach dia da chuén bi c6 bd sung khang sinh ampicillin. Sau d6, cac

dia thach da cdy miu duoc nudi & 25°C trong 10 dén 14 ngay. Khuén ty tinh khiét cia
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ching NTH-PL4 ¢6 mau vang chanh trén mdi truong PDA & 25°C, 10 ngay (Hinh 1) va
duoc bao quan trong glyxerol cé ndng do cubi cing 10% & -86°C (gibng ndm Thugng
Hoang NTH-PL4 gbc hay con goi 1a gibng ndm F,) tai Vién Khoa hoc Sy séng — Trudng
Dai hoc Nong Lam Thai Nguyén.

Qud trinh dinh danh phén tir ching ndm NTH-PL4 dugc thuc hién nhu sau: Khuin
ty tinh khiét ciia ching NTH-PL4 dugc nudi ciy trong mdi truong 16ng dudng khoai tay
(Potato Dextrose) & 25°C, 160 vong/phut trong 48 gid. Ly tdm ¢ 13.000 vong/phut ¢ 4°C
trong 10 phut, tiép dén rtra sinh khéi ba 1in v6i dung dich dém TE 1X (Tris-
Ethylenediaminetetraacetic acid). Khoang 30 mg hé s¢i sau khi dugc ddng nhét trong
nito 1éng dugc hoa vao trong 0,5 ml dung dich dém TE trong bng eppendorf, tron déu
bing micro-pipet, tiép dén bd sung thém 15 pL lysozym c6 ndng d6 10 mg/mL, & & 37°C
trong 45 phuat. Sau d6, 20 pL natri dodexyl sulfat 10%, 10 uL proteinaza K ndéng do 20
mg/mL duoc bd sung vao bng eppendorf chita miu, 0 trong 30-45 phut & 37°C. Tiép theo
100 pL NaCl 5M va 80 pL hon dich hexadexyltrimetylamoni bromua 10%/NaCl 5M
(1:1, thé tich/thé tich) dugc bd sung vao mau, tron déu, 1 65°C trong 10 phuat. Sau 10
phit, b sung thém hén dich phenol/chloroform/rugu iso-amyl (25/24/1, thé tich/thé
tich), Ifc nhe bing tay tir 3 dén 5 phut, ly tim 13.000 vong/phit & 4°C trong 10 phut; hut
phan dich ndi chira dung DNA tdng sb sang dng eppendorf méi, rdi bd sung hai 14n thé
tich etanol lanh c6 ndng do tir 95% dén khan tuyét ddi, ly tim 13.000 vong/phut & 4°C
trong 20 phut. Thu cdn DNA tbng sb va rira tir 2 dén 3 14n bing etanol 70%, lam kho, hoa
trong dung dich dém TE, giit ¢ -20°C.

Doan gen 18S rRNA, Internal Transcribed Spacer 1 (ITS 1) — 5,8S rRNA —ITS 2
va 28S rRNA ciia chung NTH-PL4 dugc khuéch dai bang phan tmg PCR (Polymerase
chain reaction) st dung cip mdi ITS1 xudi (5-TCCGTAGGTGAACCTGCGG-3’) va
mdi ITS4 nguoc (5’-TCCTCCGCTTATTGATATGC-3%) (White va cong su, 1990) vdi
c4c thanh phén cta phan tng PCR dugc liét ké & Bang 1 dudi ddy. Chu trinh cta phan
trng PCR dugc tién hanh nhu sau: (i) Bién tinh DNA tdng s6 & 96°C trong 5 phit; (ii) 30
chu trinh sau dugc cai dit: bién tinh DNA mau & 95°C trong 1 phit, gin mdi & 55°C
trong 1 phut va kéo dai trinh ty DNA dich ¢ 72°C trong 1 phut; va (iii) chu trinh kéo dai
chudi & 72°C trong 10 phut.
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Béng 1. Thanh phdn ctia phan tng PCR

Thanh phén Thé tich sir dung (ul)
Dém PCR 1X chira 2 mM MgCl, 2,5
dNTPs 2mM médi loai 2,5
Mo6i ITS1 xudi (10uM) 1
Moi ITS4 nguge (10uM) 1
Taq polymerase (5U/ul) 1
DNA mau (10 ng) 2
Nudc khtr ion 15
Téng thé tich 25

Su tuong ddng vé trinh tw gen 18S rRNA, Internal Transcribed Spacer 1 (ITS 1) —
5,85 rRNA — ITS 2 va 28S rRNA cua ching NTH-PL4 véi cac ching ndm da cong bd
duoc so sanh dua trén phin mém NCBI Blast (https:/blast.ncbi.nlm.nih.gov/Blast) (Bang
2) va dugc ding ky trén ngan hang GenBank v6i ma sd truy nhap 1a MW757264. So dod

pha hé ctia chung NTH-PL4 st dung trong sang ché nay duoc xay dung dua trén phan
mém chuyén biét, vi du nhu MEGA 7 (Hinh 2).
Bang 2. So sanh sy tuong ddng vé trinh tu gen 18S rRNA, ITS 1 - 5,8S rRNA —ITS 2,
28S rRNA cua ching NTH-PL4 (MW757264) v6i cac chung nim cong bd trén ngan

hang dit liéu GenBank
Chung ndm gan nhét Mirc d6 tuong dong (%)
Phellinus linteus KCTC 6190 (AF077678) 99,87
Phellinus linteus Namsan No.1 (AF080457) 99,73
Inonotus linteus FS656161 (HM584806) 99,60
Inonotus linteus PL0801 (FJ940906) 99,60
Phellinus linteus DGUM 25003 (AF082102) 99,60
Sanghuangporus sanghuang S3 (MN153568) 99,60
Inonotus linteus KFDA 016 (AY436626) 99,60
Tropicoporus linteus HN5530 (MW714847) 99,59
Tropicoporus linteus HN5222 (MT904657) 99,59
Inonotus linteus FS656160 (GU903004) | 99,47
Inonotus linteus KAB-PL-01 (DQ462333) 99,47
Phellinus linteus DGUM 25004 (AF080458) 99,47
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Tiép theo, quy trinh nhan gidng nidm Thugng Hoiang NTH-PL4 theo sang ché s&

duoc mo ta.

Theo mdt phwong an thyuc hién, quy trinh nhan gidng ndm Thuong Hoang NTH-
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PL4 theo sang ché bao gdm céc cong doan:

(i) Chuén bi moi truong dinh dudng sit dung cho nudi cdy nim Thuong Hoang
NTN-PL4 duoc chon tir nhém bao gdm PDA, MCM, MEA, YMA cii tién, trong do:

- mOi trudng dinh dudng PDA céi tién bao gbém cac thanh phén:

dextroza:

chét chiét khoai tay:
dich tach chiét cay dau:
aga:

ampicillin:

nude cat vira du:

pH:

- mdi truong dinh dudng MCM (Mushroom Complete Medium - mdi truong nam

20g,

4g,

10-15 ml,

20g,

40-70mg (thy ¥),

1 lit,

4-8, tbt nhat 13 6-6,5;

hoan chinh) cai tién bao gdm céc thanh phan:

dextroza:

chét chiét thé men:
pepton:

MgS0,4.7H,O0:
KH,POy,,

K,;HPOy,,

dich tach chiét cdy dau:
aga:

ampicillin:

nude cat vira du:

pH:

- moi trudng dinh dudng MEA (Malt Extract Agar - mdi truong mach nha) cai tién

bao gbm cac thanh phan:
dextroza:
chét chiét mach nha:

pepton:

20g,

2g,

lg,

0,5g,

0,46g,

lg,

10-15 ml,

20g,

40-70mg (tuy y),
1 lit,

4-8, t6t nhét 12 6-6,5;

20g,
20g,

lg,
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aga:
dich tach chiét cay dau:
ampicillin:

nude cat vira du:

pH:

38764

20g,

10-15 ml,

40-70mg (tuy y),

1 lit,

4-8, tbt nhat 12 6-6,5;

- mdi trudng dinh dudng YMA (Yeast Malt Agar - moi trudng mach nha-nidm men)

céi tién bao gdm cac thanh phan:
dextroza:
chét chiét tho men:
chét chiét mach nha:
pepton:
aga:
dich tach chiét cay dau:
ampicillin:
nuée cat vira du:

pH:

10g,

3g,

3g,

S,

20g,

10-15 ml,

40-70mg (tuy y),

1 lit,

4-8, t6t nhat 13 6-6,5;

trong d6, dich tach chiét cdy dau dugc bd sung vao cidc moi truong trén khi moi

trudng c6 nhiét dd ndm trong khoang 55-65°C, tét hon 1a khoang 60°C.

Theo mdt phuwong an thuc cua céng doan (i), trong d6 cac mdi trudong dinh dudng
PDA, MCM, MEA hoac YMA cai tién cho nuéi céy ndm Thuong Hoang NTN-PL4 c6

thanh phan nhu sau:

- mdi trudng dinh dudng PDA cai tién bao gbm c4c thanh phan:

dextroza:

chét chiét khoai tay:
dich tach chiét cay dau:
ampicillin:

aga:

nude cit vira du:

pH:

20g,
g,
10ml,
50mg,
20g,

1 lit,
6.5;

- modi truong dinh dudng MCM cai tién bao gdm cac thanh phan:

dextroza:
chét chiét tho men:

pepton:

20g,
2g,
lg,
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MgS0O,.7H,0: 0,5g,
KH,POy,, 0,46g,
K,;HPO,. lg,
dich tach chiét cay dau: 10ml,
ampicillin: 50mg,
aga: 20g,
nuGe cit vira da: 1 lit,
pH: 0,5;

- m6i truong dinh dudng MEA cai tién bao gdm céc thanh phan:
dextroza: 20g,
chét chiét mach nha: 20g,
pepton: lg,
aga: 20g,
dich tach chiét cay dau: 10ml,
ampicillin: 50mg,
nuGe cit vira du: 1 lit,
pH: 6,5;

- mOi truong dinh dudng YMA céi tién bao gdm céc thanh phan:
dextroza: 10g,
chit chiét thé men: 3g,
chét chiét mach nha: 3g,
pepton: Sg,
aga: 20g,
dich tach chiét cay dau: 10ml,
ampicillin: 50mg,
nuGe cit vira du: 1 lit,
pH: 6,5.

Theo sang ché, dich tach chiét cdy dau duoc bd sung vao cac moi trudng trén khi
mdi trudng ¢ nhiét do ndm trong khoang tir 55 dén 65°C, t6t hon 1a khoang 60°C, khong

nén bd sung khi nhiét do ciia modi trudng trén 60°C vi mot s6 hoat chét d& bién tinh béi
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nhiét dd (vi du nhu vitamin) s& bi pha huy.

Gibng ndm Thuong Hoang NTH-PL4 gbc (gibng ndm F) st dung trong quy trinh

theo sang ché dugc bao & diéu kién -86°C (dé duy tri trang thai tiém sinh hay con goi 1a
g y g g
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ngung sinh trudng hodc sinh trudng rat cham). Tuy nhién, theo thoi gian béo quan, gidng
ndm Thuong Hoang NTH-PL4 gbc thudong xay ra hién tugng bi thoai hoa gibng, v4i bidu
hién nhu sinh truéng chim hogc hoat chét sinh hoc giam so vé6i thoi diém ban dau. Dé
dam bao v& chit luong giéng nim, thanh phan dinh dudng ctia vat chii ma & do nim
Thuong Hoang dugc phat hién trong ty nhién nén dugc bd sung vao moi truong nudi cay.
Trong tuy nhién, vt chu clua ndm Thuong Hoang NTH-PL4 dugc st dung trong sang ché
1a cdy dau (Murus alba), theo d6 dich tach chiét ciy dau s& dugc bd sung vao cac mdi
truong nudi cdy néu trén nhu mot thanh phén dinh dudng.

Pé minh hoa cho téc dong ctia dich tach chiét cy dau dén sinh truong va hoat chit
sinh hoc ctia hé soi ndm Thuong Hoang NTH-PL4, gidng nAm Thuong Hoang NTH-PL4
gbc (gibng ndm F) bao quan & -86°C trong 24 thang dugc chy chuyén dén méi trudng, vi
du, PDA va PDA cai tién, nudi lic & 25°C, 7 ngay; thu nhan sinh khéi hé soi nim
Thuong Hoang va séy kho & nhiét do 65-70°C trong 36 gid; xac dinh khéi lugng hé soi
va hoat chét sinh hoc c6 trong hé sgi kho (hé si kho c6 do Am 7%). Cac két qua tuong
tng dugc thé hién & Bang 3 dudi day.

Bang 3. Tac dong cua dich tach chiét cay dau dén sinh trudng va hoat chét sinh hoc cua

hé soi ndm Thuong Hoang NTH-PL4 béo quan ¢ -86°C trong 24 thang

Moi trudng
Chi ti€u dénh gia ,
PDA PDA cai tién
Sinh khdi hé s¢i (mg khd/100 ml moi trudng) 0,717 0,88
B-glucan (%) 0,637 0,717
Hispidin (%) 0,05 0,08

*P =0,039; **P =0,037; ***P =0,015.

Theo mot phuong an thuc hién dé lam vi dy, trong @6 dich tach chiét cay dau thu
dwogc bang quy trinh tach chiét nhu sau:

Than va canh cdy dau tuoi, t5t hon 1a 3-5 nam tudi, dugc cit thanh cac phoi méng
c6 do day 1-3 mm, dai tir 2-5 cm, 1am kho & nhiét d phong 2-3 ngay dén d6 4m khoang
40-50% (khong lam kho dudi anh néng truc xa, diéu ndy c6 thé din t6i mot sb chét bi
Oxy hoa dudi tac dong cia tia UV).

Tiép dén, thanh phén dinh dudng ctia phoi cdy dau duoc tich chiét qua dém bang
dung dich axetonitril trong nude ¢6 ndng do 60-80% thé tich, ty 1¢ dung dich axetonitril
trong nudc dugce st dung nim trong khoang tir 1,1 dén 1,5 lit trén mdi kg phoi cay dau,

lic déu, tdt hon 1a & 100-120 vong/phut, & nhiét o phong.
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Qua trinh tach chiét duoc thuc hién thém it nhit mot 1an nira, nhung mdi lan trong
thoi gian ldc 1-1,5 gid va ty 1& dung dich axetonitril trong nudc dugc st dung nam trong
khoang tir 1,0 dén 1,3 lit trén mdi kg phoi cdy dau.

Dich tach chiét ctia mdi 14n thuc hién duoc loc qua giéy loc, vi du giéy loc whatman
c6 duong kinh 90mm.

Tron 14n céc dich tach chiét thu dugc va tién hanh bay hon ¢ nhiét d§ dudi 50°C
bang mdy c6 quay chan khong.

Hoa cin thu dugce trong hdn dich nude:dimetyl sulfoxit theo ty 16 thé tich/thé tich
nim trong khoang (5-7):(3-5), trong d6 ty 1& hdn dich duoc sit dung nim trong khoang tir
2 dn 3 ml trén mdi g cin, sau do tdt hon 1a loc bd cin ban qua mang loc, vi du c6 dudng
kinh 15 mang 0,22 pm, thu dugc dich tach chiét cdy dau.

Theo mdt phuong &n thuc hién dé 1am vi du, trong d6 thanh phén dinh dudng cta
phoi cdy dau dugc tach chiét qua dém bing dung dich axetonitril trong nudc co ndng do
70% thé tich, ty 1& dung dich axetonitril trong nuge 13 1,3 lit trén mdi kg phoi cdy dau.
Qué trinh tach chiét dugc thuc hién mot 14n nita, nhung trong thoi gian lac 1-1,5 gio va ty
16 dung dich axetonitril trong nudc 1a 1 lit trén mdi kg phoi cdy dau. Dich tach chiét cua
mdi 1an thuc hién duoc loc qua giéy loc whatman c6 dudng kinh 90mm. Tron 14n hai
dich tach chiét thu duogc va tién hanh bay hon & nhiét do dudi 40°C bing may cb quay
chan khong. Hoa cin thu duge trong 40 ml hdn dich nude:dimetyl sulfoxit theo ty 1& 6:4
(thé tich/thé tich) va loc bé cin bén qua mang loc c6 dudong kinh 16 mang 0,22 pm, thu
duoc dich tach chiét cdy dau.

Do trong qué trinh nudi cdy, vi khuan tir mdi trudng ngoai khong khi, tir dich chiét
tach cdy dAu, tir thao tac trong qua trinh thuc hién c6 thé 1ay nhiém vao mdi truong nudi
cdy, do do dé giai quyét van dé nay, sdng ché dé xuét viéc bd sung ampicillin ¢6 ndng do
40-70mg/lit mdi truong.

(ii) Nhan giéng nim Thuong Hoang NTH-PL4, bao gdm cac budc, nhu duge minh
hoa trén Hinh 3:

gid dong gidng ndm Thuong Hoang NTH-PL4 (gidng ndm F;) bao quéan lanh sau -
86°C & nhiét d6 phong trong 4-6 gid, rdi cdy sang moi trudng thach nghiéng PDA, MCM,
MEA hodc YMA ci tién néu trén, nudi & 15-40°C, tot nhét 1a 25-30°C, tr 7-10 ngay, thu
dugc giéng ndm cép 1 hay con goi Fy, gidng ndm cip 1 ndy c6 thé bao quan dugc & 4-6°C

trong 3 thang,
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cat giéng ndm cép 1 theo hinh dang va kich thuéc nhét dinh, vi du ce"it béng dao
thanh cac hinh vudng c6 kich thuée 1-1,5 x 1-1,5 cm (chidu dai x chiéu rong), rdi cly
chuyén sang moi truong MCM, MEA hodc YMA cai tién néu trén, nudi & 25-30°C trong
7-10 ngay cho dén khi hé soi sinh trudng phu kin bé miat mdi trudng thach dia MCM,
MEA hoic YMA nay, thu dugc giéng ndm cép 2 hay con goi la F,

sau khi hé soi (gibng nim cép 2) ctia ching NTH-PL4 sinh truéng phu kin bé mat
moi truong thach dia MCM, MEA hodc YMA, cat hé soi ndm theo hinh dang va kich
thuéc nhét dinh, vi du béng dao thanh cac hinh vubéng c6 kich thugc 1,5-2 x 1,5-2 cm
(chiéu dai x chiéu rong), cdy chuyén sang moéi truong théc dung trong chai nhwa hodc
chai thuy tinh ching han, va

nudi céc chai thoc chira giéng ndm & 25-30°C, do 4m 60-70%, trong phong tdi tir 35
dén 40 ngay cho dén khi hé soi sinh trudng phi kin phin thoc & day chai, thu dugc gibng
nim cép 3 hay con goi la gidng san xuét hoic F3, ma c6 thé dung cho viéc nudi trong
nhan tao qua thé nAm Thuong Hoang NTN-PL4.

Trén co chit thoc, gibng ndm Thuong Hoang NTH-PL4 ¢6 mau vang nhat (Hinh 3).

Theo mot phuong an thuc hién dé lam vi du, trong d6 co chat thoc, vi du théc
Khang dén, dugc st dung dé nhan gidéng ndm cép 3 dugc xir Iy bang cach:

ngim théc trong nude sach 24-48 gid & nhiét do phong, tdt hon 13 sau d6 loai bo
thoc 1ép va rira sach nhiéu 14n, vi du 3 14n bang nuéc, ‘

ludc thoe sau khi ngdm cho téi khi hat thoc nirt vo ao triu, tiép dén dé thoc rao nude
va ngudi tu nhién, tdt hon 1a dé qua dém, va

bd sung vao thoc thanh phin dinh dudng dextroza va bot CaCO;, tron déu, tao
thanh gi4 thé théc cho nuodi gidng ndm cép 3 - gidng ndm san xuAt.

Theo mdt phuong an thuce hién, trong do gia thé thoc con duge xir 1y bing cach:

cho gié thé thoc vao chai, vi du v6i lugng 300-350g thoc/chai,

khir trung & 121°C trong 2 gid hodc 95-100°C trong 14-16 gio, va

t5t hon 13, dé ngudi tw nhién gid thé thoc qua dém trude khi ciy gibng ndm cép 2.

Theo mot phuong an thuc hién, trong d6 cic thanh phin cia gia thé théc bao gdbm
(tinh theo % khéi lugng):

Thoc da ludce 96-98,8%
Dextroza 1-3%
Bot CaCO; 0,2-1%
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Theo mot phuong an thuc hién, cic thanh phén cta gia thé thoc bao gbm (tinh theo

% khéi luong):
Thoéc da lude 98%
Dextroza 1,5%
Bot CaCOs 0,5%.

Theo mot phuong 4n thuc hién, trong d6 ¢ cong doan (ii), moi truong duge sir dung
dé nhan gidng ndm cép 2 khic véi mdi trudong dugc st dung dé nhan gidng cép 1.

Theo mot phuong an thyuc hién cuia quy trinh nhan gidng theo sang ché, trong d6
quy trinh nay con bao gdm cbng doan phan 14p chiing Tropicoporus linteus NTH-PL4 tir
qua thé ndm thu thép tai Ba Bé, Bic Kan, Viét Nam, dé thu dugc giéng ndm géc Fo nhu
néu trén, trong d6 cdng doan phan 1ap nay duoc thuc hién theo quy trinh phén 14p da mo
ta ¢ trén.

Theo khia canh khac thé hai, sang ché d& xuit gidng ndm Thuong Hoang
Tropicoporus linteus NTH-PL4, thu dugc boi quy trinh theo phuong an bét ky trong sb
cac phuong 4n néu trén.

Gibng ndm Thuong Hoang Tropicoporus linteus NTH-PL4 (gidng ndm cép 3) thu
dugc bdi quy trinh theo séng ché ¢6 thé duogc st dung trong nudi trong nhan tao qua thé
ndm Thuong Hoang NTH-PL4. Theo mdt phuong an thuc hién dé lam vi dy, nhu dugc
minh hoa trén Hinh 4, quy trinh nudi tréng nhan tao qua thé ndm Thuong Hoang NTH-
PL4 st dung gidng ndm cdp 3 thu dugc béi quy trinh theo sang ché duoc tién hanh nhu
sau:

(al) Cy gidng ndm va wom hé soi ndm Thuong Hoang NTH-PL4

Khoang 0,5-1,5% khéi luong giéng ndm Thuong Hoéng NTH-PL4 (giéng ndm cip
3) so v6i khdi lwong gia thé dugc chy déu vao bé mit ciia bich gia thé bao gbém cac thanh

phéan (tinh theo % khéi lugng):

mun cua cy keo: 59-74%, tdt hon 14 65-70%, va tdt hon 1a d6 4m mun cua 55-65%
voi t6i (Ca(OH),):  1-3%

cam gao: 8-13%

bot ngd: 12-16%

bot dau tuong: 4-7%

bot CaCOs: 1-2%,

trong d6 nguyén liéu mun cua cdy keo néu trén dugc chon tir nhém bao gdom mun

cua cdy keo tai tuong (Acacia mangium Willd.), mun cua keo la tram (4cacia
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auriculiformis A. Cunn. ex Benth) hodc mun cua keo lai (keo tai tugng x keo 14 tram -
Acacia hybrid).

Luong giéng ndm Thuong Hoang dé cdy vao nguyén liéu cho thich hop; néu luong
gidng duge cdy nho hon 0,5% (cdy it gibng ndm) s& lam ting thoi gian va ty 1¢ nhiém
bénh cua cac bich nguyén li¢u sau khi cdy gidng & giai doan uwom soi; néu luong gidng
nim 16n hon 1,5% (cdy nhiéu giéng nim) c6 thé dan téi cac hat gidng ndm bén trén (&
nhitng vi tri khong tiép xtic truc tiép v6i nguyén liéu) bi chét va 12 nguyén nhan cho cac
bénh tht phét hinh thanh, dac biét 1a nAm mdc.

Nim Thuong Hoang NTH-PL4 sinh trudng t5t & nguyén liéu c6 do 4m tir 55-65%;
néu dd 4m nguyén liéu thip hon 55% s& dan t6i gidng nidm Thuong Hoang NTH-PL4
sinh truéng chdm hodc khong sinh trudng; nguoc lai ndm Thuong Hoang NTH-PL4 sé&
xuét hién hién tuwong co hé sgi (hay con goi 1a nglng sinh truéng) va ting ty 1€ nhiém
bénh trong trudng hop d6 4m nguyén li€u 16n hon 65%.

Voi t0i (Ca(OH),) va bot CaCOs 1a hai thanh phén c6 vai trd tao pH clia nguyén liéu
trong khoang 6-7 (khoang pH thich hop cho ndm Thuong Hoang NTH-PL4); néu bd sung
hai thanh phan nay khong thich hop s& 1am cho pH ctia nguyén liéu nho 6 (nguyén ligu c6
tinh axit) hogic 16n 7 (nguyén liéu c6 tinh kiém), ndm Thugng Hoang NTH-PL4 sinh
truéng yéu dbi voi ca hai truong hop nguyén lidu trén.

Dinh dudng bd sungk(cém gao, b0t ngd va bt ddu twong) c6 vai tro tdng dinh
dudng cho mun cua khi nudi trdng ndm Thuong Hoang NTH-PL4 trong diéu kién nhan
tao. Ham lugng dinh dudng bd sung it s& anh huéng dén ning sudt nim Thuong Hoang
nuéi trdng; nguoc lai khi ham lugng dinh dudng bd sung qua nhidu s& 1am ting ty 1&
nhiém bénh (chi yéu mdc xanh va mbc den) & qué trinh wom hé s¢i sau khi cdy gibng
nim.

Theo mot phuong an thuc hién, gid thé cho nuéi trdng quéa thé ndm Thuong Hoang

bao gdm céc thanh phén (tinh theo % khéi luong):

mun cua keo: 68%
voi toi (Ca(OH),): 1%
cam gao: 10%
bdt ngd: 15%
bot dau tuong: 5%
bot CaCOs: 1%.
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Sau d6, bich da cdy gidng duge wom hé soi & 25-30°C (khong nén wom s¢i & nhiét
6 trén 30°C), do Am khong khi 60-70% trong phong t&i. Dén ngay thir 45-55, khi hé soi
da phu kin ddy bich va hé s¢gi ¢6 mau vang sam hodc vang cam, thi chuyén bich hé soi
nAm t6i nha nuéi trong qué thé ndm dé xtt 1y hé soi va chim séc & cong doan tiép theo.

0 giai doan wom hé so1 tbt nhat duy tri & khoang nhiét do tir 25-30°C; hé soi ndm
ngimg sinh truéng (khong sinh trudng) hodc sinh truéng chdm & nhiét do thip hon 25°C;
trong truong hop nhiét do wom sg¢i nam khoang 16n hon 30 va nho hon 40°C thi hé s¢i
ndm vAn sinh truéng nhung thudng tao ra mot 16p nude phi & bé mit (do hién tugng bay
hoi nudc tir gia thé) trén ctia bich nim, 16p nude ndy hoic (i) gay chét soi ndm, gay ra cac
bénh thir phét; (i) hodc 1am w6t nut béng & cd nut tao diéu kién cho cac bénh thir phat
tham nhép tr ngodi vao bén trong nguyén liéu; hodc (iii) lam giam do 4m cta nguyén lidu
(phan bén dudi) dn dén hé soi nim sinh truéng chdm hon.

Di v6i @6 4m khong khi, nén duy tri do 4m bang hodc 16n hon d6 4m ciia nguyén
liéu dé tranh hién tuong mét nude cia gia thé khi do 4m khong khi thip; tuy nhién néu do
khéng khi phong wom sgi 16n hon 70% s& 1am tang mat d6 vi sinh vat gdy bénh (chi yéu
1a nAm mdc), két qua 1a 1am tang ty 1& nhiém bénh cho céc bich nim trong giai doan wom
SOi.

(a2) Xt ly bich hé soi nAm va chdm séc qua thé nim

Dit cac bich hé soi nim 1én gi4, khoang cach gitta cic bich nim t6t hon 12 tir 3 dén
5 cm (khong dit cac bich nim chdng 1én nhau). P& thic ddy qué trinh hinh thanh qua thé
ném Thuong Hoang, tién hanh xt 1y hé s¢i & vi tri vai cac bich hé soi ndm dé hinh thanh
qué thé ndm bing dao séc, vi du dao roc gidy deli 2057, lau dao bang c¢dn vi du 70° trude
va trong qua trinh rach. Cuy thé, rach va loai bo 16p mang dai & phﬁn vai bich nim, t&t hon
12 rach theo hinh chit U, véi d9 su 0,2-0,4 cm, chiéu dai 4-5 cm, chiéu rong khoang 2,5-
3 cm (luu y: khong cit bé 16p tai nylon); tiép dén dung dao rach thém hai dudong hinh
chit X bén trong vét rach néu trén, mdi duong rach c6 do séu 0,2-0,4 cm, roi day miéng
16p nylon lai (Hinh 5).

Mang dai dugc hinh thanh do céc hé soi so clp sinh truéng tir gibng nim ban dau
bén chat lai v6i nhau, dé chdi qua thé nédm hinh thanh can phai c6 sy két hop cua it nhét
hai loai hé soi thir cAp v&i nhau. Viéc rach va loai bd mang dai (hay con goi 1a s¢i so clp)
s& tao didu kién hinh thanh s¢i tht cp, tir d6 hinh thanh chdi qua thé ném.

Tét hon 13, qua trinh rach céc bich hé s¢i ndm trong khu vuc nudi tréng nhan tao

dién ra trong 1-2 ngay.
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Sau khi rach xong tAt ca cac bich hé soi nam, duy tri diéu kién nha nudi tréng qua
thé ndm vé&i do 4m khong khi 97-100% vi du bang may phun swong mu, anh sang 300-
400 lux, nhiét do 25-35°C, luong khi CO, trong nha nudi trdng 0,03-0,05% nham thic
dy qua trinh hinh thanh qua thé nAm Thuong Hoang. Tét hon 13, dén ngay thir 4-7 sau
khi réch bich nim, tién hanh m& miéng 16p thi nylon & vét rach nhdm tao diéu kién cho
nu nAm sinh truéng tot hon dé hinh thanh nim non. Qué thé ndm non (hay con goi chdi
nim) ctia nAm Thuong Hoang bit dAu xuit hién tir 25 dén 35 ngay tiép theo sau rach
bich. Sau khi qua thé ndm Thugng Hoang non hinh thanh, tiép tuc duy diéu kién nuoi
trdng v6i 6 4m khong khi 97-100%, dnh séng 300-400 lux, nhiét do 25-35°C, luong khi
CO, 0,03-0,05% cho dén khi qua thé nm hinh thanh hoan chinh c6 dic diém hinh méng
ngua hodc elip, mét trén c6 mau vang, vién xung quanh mau tring sita va khong c6 cubng
nidm. Khi quéa thé nim non hinh thanh hoan chinh sau 2,5-3 thang ké tir luc rach va loai
bd 16p mang dai, duy tri didu kién nudi trdong véi d6 4m khong khi 90-93%, anh sang
300-400 lux, nhiét do 25-35°C, luong khi CO, 0,03-0,05% cho dén khi ndm dén do tudi
thu héi. A

Qua thé nAm non khi mdi hinh thanh chtra dung khoang hon 95% 1a nudc va duoc
bao boc béi mot 16p mang méng (hay con goi da nim), cac phan t nude tir khdng khi
duge van chuyén thu dong qua 16p mang méng vao bén trong qué thé nim non gitp dam
bao cac phan ung sinh ly, sinh hoa cua cic té bao bén trong din ra binh thudng; néu do
4m khong khi xubng thip s& lam cho cac phén ti nuée c6 trong qua thé nidm non bji mét
nudce thu dong qua 16p mang moéng, diéu nay din dén qua thé nim bj teo va chét, do vay
cn duy tri 0 Am khong khi dao dong tir 97-100% tir khi rach va loai bé 16p dai dén 2,5-
3 thang tiép theo. Sau khi qua thé nAim Thuong Hoang hinh thanh hoan chinh, lugng
nuée 6 trong qua thé ndm chiém khoang 85-90% do vay nén giam do 4m khong khi dao
dong tir 90-93% dé dam bao hiéu qua san xuét, cling nhu giam vi sinh vét c6 thé gay hai
cho qua thé nim.

Theo mot phuong an thyc hién, trong d6 quy trinh nu6i trdng nhan tao nim Thuong
Hoang NTH-PL4 c6 thé con bao gdbm cong doan:

(a3) Thu héi qua thé ndm Thuong Hoang

Khoang 175-215 ngay (twong duong khoang 6-7 thdng) sau khi rach bich, qua thé
ndm Thuong Hoang c6 hinh méng ngya hodc hinh elip, c6 mau vang sim ddng nhat

(khong con vién ngoai mau trang), tien hanh thu qua thé nam.
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Tét hon 13, qua thé nAm sau thu hoach dugc séy kho dén d6 4m 6-8% va dugc bao
quan trong tai nylon kin ¢ noi kho rdo va tranh anh sang tryc xa.

Theo mot phuong an thuc hién, qua thé nim sau thu hoach dugc séy theo chu trinh
nhiét bao gdém:

Giai doan 1: 38-42°C trong 2-4 gio.

Giai doan 2: 53-57°C trong 14-16 gio.

Giai doan 3: 63-67°C trong 1,5-2,5 gio.

Theo mot phuong an thuc hién, trong dé quy trinh nu6i trdng nhén tao nim Thuong
Hoang NTH-PL4 ¢6 thé con bao gébm cong doan:

(a) Chuén bj gia thé min cua cdy keo cho nudi trdng quéa thé nAm Thuong Hoang
NTH-PLA4.

Cong doan nay dugc tién hanh trude khi tién hanh céng doan (al). Mun cua t6t hon
13 dugc loai bo céc sinh khi thuc vat 16n ¢6 thé s& 1am thung/rach thi nylon trong qua
trinh phan phéi nguyén li€u vao tui, roi duge bd sung voi toi, nude sach, tron déu, u trong
vong 18-24 ngay, t6t hon 13 ctr 6-8 ngay tién hanh dao tron khbi u mot lan. Kiém tra va
duy tri d6 Am ciia khéi 0 & 55-65%. Néu thoi a thip hon 18 ngay, khong du thoi gian dé
voi thim déu vao mun cua, cling nhu tidu diét mot phin mam bénh vbn ¢c6 trong miin cua
nho nhiét @ khéi @ cao (khoang 60-65°C); néu thdi gian 4 kéo dai hon 24 ngay thi min
cua c6 thé bi muc va giam dinh dudng.

Sau 18-24 ngay 0, bd sung cac thanh phén dinh dudng gbdm cam gao, bdt ngd, bot
dau tuong, bot CaCO; vao khéi & néu trén. Tron déu céc thanh phan dinh dudng b sung
v6i min cua da 0, thu dugc gia thé min cua cdy keo cho nudi trdng qua thé ndm Thuong
Hoang NTH-PLA4.

Theo mot phuong an thuc hién, cong doan (a) con bao gdm budc tao ra bich gia thé
bing cach phéan phbi gia thé mun cua thu dugc vao ti nylon, vi du tai nylon chiu nhiét
¢6 kich thude 22 x 35 cm (chidu rong x chiéu dai), theo d6 mdi bich gia thé c6 trong
luong 1,5-1,8 kg. Tao ¢ nat nhdi béng khong thim nude va déng nép lai truée khi khir
tring & 95-100°C trong 14-16 gid. Sau d6, 5t hon 1a chdr dén khi nhiét do trong budng
khtr trung khoang 70°C, chuyén bich gi4 thé dén phong cdy gidng, dé bich gia thé nguoi
tu nhién trong mot ngay trudce khi ciy gibng nam.

Vi du thye hién sang ché
Sau d4y, cac phuong an thuc hién cia sang ché s& tiép tuc dugc minh hoa thdong qua

cac vi du thuc hién cu the.
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Vi dy 1 - Nhén giéng ndm Thuong Hoang NTH-PL4

(i) Chudn bi méi trudng dinh dudng st dung cho nudi cdy nim Thuong Hoang
NTN-PL4 dugc chon tir nhém bao gdm PDA, MCM, MEA, YMA cii tién v6i thanh phan
nhu trong Bang 4 dudi day.

Bang 4. Thanh phin méi truong dinh dudng cai tién st dung cho nudi cdy nim

Thuong Hoang NTN-PL4
Thanh phan Mai truong dinh dudng cai tién
(Tinh theo 1 lit mdi trudng) PDA MCM MEA YMA
Dextroza (g) 20 20 20 10
Chét chiét khoai tay (g) 4
Chét chiét thd men (g) 2 3
Chét chiét mach nha (g) 20 3
Pepton (g) 1 1 5
MgS04.7H,0 (g) 0,5
KH,PO, (2) 0,46
K,HPO, (g) 1
Aga (g) 20 20 20 20
Dich tach chiét cay dau (ml) 10 10 10 10
Ampicillin (mg) 50 50 50 50
Nudc cit vira da (lit) 1 1 1 1
pH 6,5 6,5 6,5 6,5

(ii) Nhén giéng ndm Thuong Hoang NTH-PL4

gid dong gibng ndm Thuong Hoang NTH-PL4 gbc (gidng ndm Fp) bao quan lanh
sau -86°C & nhiét dd phong trong 4 gio, rdi cdy sang moi truong thach nghiéng PDA,
MCM, MEA hodc YMA cai tién néu trén, nudi & 25°C, tir 7 ngdy, thu duge giéng nim
c_ép 1 hay con goi Fy,

cét gibng ndm cép 1 bang dao thanh cac hinh vudng c6 kich thuée 1,5 x 1,5 cm
(chidu dai x chidu rong), r0i cdy chuyén sang moi truémg MCM, MEA hodc YMA ciéi
tién néu trén, nuodi & 25°C trong 7 ngay cho dén khi hé soi sinh truéng phu kin bé mit
mdi trudong thach dia MCM, MEA hoédc YMA, thu dugc gibng ndm cip 2 hay con goi 1a
Fa,
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sau khi hé s¢i (giéng ndm cip 2) ctia ching NTH-PL4 sinh trudng phu kin bé mit
mdi truong thach dia MCM, MEA hoidc YMA, cit hé soi ndm béng dao thanh cac hinh
vudng ¢ kich thuéc 2 x 2 cm (chidu dai x chiéu rong), chy chuyén sang mdi trudong thoc
dung trong chai thdy tinh, va

nudi cic chai thoc chira gibng ndm & 25°C, do 4m 60%, trong phong tdi 36 ngay
cho dén khi hé soi sinh trudng phi kin phan thoc & ddy chai, thu duge cac gibng ndm cép
3 hay con goi la gidng san xuét hogc F3 twong (mg véi mdi moi trudng nudi cdy duge str
dung.

Vidu2

Str dung giéng nim Thuong Hoang Tropicoporus linteus NTH-PL4 (gidng nam cép
3) thu dugc & vi du 1 trong nudi trong nhan tao quéa thé nAm Thuong Hoang NTH-PLA4.

Thuc hién véi mun cua cia keo tai tuong (Acacia mangium Willd).

Mun cua keo tai twong (Do 4m 60%) 340kg, voi Skg, phi bat va U trong vong 21
ngay. Sau 21 ngay bd sung thém cam gao 50kg, bot ngd 75kg, bot ddu twong 25kg va bot
CaCO; 5kg dugc tron vao nguyén liéu da u. Phan phéi nguyén liéu vao céc tai nylon chiu
nhiét c¢6 kich thuée 22 x 35 cm (chiéu rong x chiéu dai), mdi bich gia thé c6 trong lugng
1,5-1,8 kg. Tao ¢d nat nhdi bdng khong thAm nudc va dong nép cho céc bich gia thé
trude khi khir tring & 95°C trong 15 gid. Sau d6, tét hon 1 chd dén khi nhiét do trong
budng khir tring khoang 70°C, chuyén cac bich nguyén liéu dén phong cdy gidng, dé cac
bich nguyén liéu ngudi tu nhién trong mot ngay trude khi cly gidng nim.

Khoang 10g gidng ndm Thuong Hoang NTH-PL4 dugc chy déu vao bé mit clia cac
bich gia thé. Sau d6, cac bich da cdy giéng duge wom hé sgi & 25°C (khong nén uom soi
& nhiét do trén 30°C), 4o 4m 60% trong phong t6i. O giai doan niy, c6 khoang 4,5% sb
bich bi nhiém bénh (thudng nhiém mbc den, mbc xanh va mbc vang hoa cau) xuét hién
cha yéu tir ngay thir 3 dén ngay thir 15 sau khi cdy gidng.

Dén ngay thtr 47 sau khi chy gidng nim, khi hé s¢i da phu kin day bich va hé s¢i c6
mau vang sim hodc vang cam, thi chuyén bich hé s¢i nim sang nha nudi tréng qua thé.
Dit bich hé soi ndm trén gid theo chiéu thing dimg (khong xép chdng bich nim lén
nhau), ¢6 nut quay 1én trén, khoang céch gifra cac bich ném tir 3 dén 5 cm.

Dung dao sic rach & phén vai cac bich soi nim theo vét rach hinh chit u véi do sau
khoang 0,2 cm, chidu dai khoang 4 cm, chidu rong khoang 2,5 cm (luu y: khong cit bo
16p tdi nylon); tiép dén dung dao rach thém hai duong hinh chit X bén trong vét rach hinh
chit U, mdi dudng rach c6 do sdu khoang 0,2 cm, rdi déy lai miéng 16p nylon (Hinh 5).
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Duy tri didu kién nuéi trdng véi anh sang 300 lux, @6 4m khong khi 97%, nhiét do 28°C,
luong khi CO, luén & mirc 0,03-0,05% nhim thic ddy qué trinh hinh thanh hach qua thé
nidm Thuong Hoang. O giai doan nay, khoang 3,1% s6 bich bi nhi®m méc den, mdc xanh
& vét rach. Loai bod cac bich ndm bi nhiém nidm méc ra khéi nha nudi trong. C6 khoang
95,1% sb bich ndm hinh thanh hach nim tr 25 dén 35 ngay tiép theo sau khi rach bich.
Khi d6, qua thé nAm Thuong Hoang c6 kich thude 0,3-1 cm, mau tring sita hodc vang
nhat b4t diu hinh thanh. Tiép tuc duy tri diéu kién nuéi trdng v6i 4nh séng 300 lux, do
Am khong khi 97%, nhiét do 25°C, lwgng khi CO, trong nha nuéi trong 0,03-0,05% dén
2,5-3 thang sau khi qua thé nAm b4t diu hinh thanh. Qué thé nim hinh thanh hoan chinh
co dac diém hinh mong ngua hodc elip, mat trén ¢ mau vang nhat, vién xung quanh mau
trang stra va khong c6 cubng ném.

Sau khi qua thé ndm non hinh thanh hoan chinh, diéu chinh d6 am khong khi 90%,
nhiét d6 25°C, lugng khi CO, 0,03-0,05% cho dén khi ndm Thugng Hoang dén d¢ tudi
thu hai.

Quan sat quéa thé ndm Thuong Hoang c6 hinh méng ngua hodc elip, mau niu sam
ddng nhat tién hanh thu hai ndm (khoang 6-7 thang sau khi qua thé ndm bit dau hinh
thanh). Qua thé ndm Thuong Hoang khd c¢6 trong lugng, kich thude trung binh 20,8
gram, chiéu dai 7,5 cm, chiéu rong 5,1 cm, d day 2,3 cm.

Qua thé ndm Thuong Hoang dugc sdy kho va nghién thanh bot dé kiém tra chét
lwong ndm nudi trong.

Tach chiét va xac dinh ham lugng polysacarit va hispidin c6 trong qua thé ndm: Bot
qué thé nAm Thuong Hoang kho c6 do 4m 7% (0,1kg) dugc cit thanh cac manh nhé c6
d6 day 2 mm va cho vao chai trung tinh Duran dung tich 2 lit chira dung 1 lit etanol 90%,
vin chit nép, dit trong bé dn nhiét & 60°C qua dém. Loc dich chiét qua gidy loc gidy loc
whatman duong kinh 150 mm. Hoat chét sinh hoc trong ndm Thuong Hoang duoc tién
hanh tach chiét thém hai l4n nita trong 1 lit etanol 90%, 60°C, 3 gid. Loai bd etanol va
nu6e trong dich chiét (khoang 2 lit) bing méy cb quay chan khong & 50°C. Hoa cdn hoat
chét sinh hoc téng sb trong 30 ml nudc va loc qua mang loc 0,45 pm va dong kho & -
54°C, thu dugc hoat chét sinh hoc téng sd. Bao quan hoat chét trong lo t6i mau & 4-6°C.
Ham lugng hoat chét hispidin c6 trong mau dugc xac dinh thong qua hé théng sic ky
16ng cao 4p (HPLC) (I-Chen Li va cong sy, 2020) va ham luong polysacarit du’qc X4c
dinh bing may quang phd UV-VIS. Ham lugng polysacarit va hispidin ¢6 trong mau 1an
luot 12 1,21 va 0,07%. Hoat chat hispidin ¢6 trong qua thé ndm Thuong Hoang nudi tréng
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theo vi du nay duoc thé hién trén Hinh 7 (a), trong d6 duong 1 1a cia chét chudn hispidin
va duong 2 1a cua qua thé ndm Thuong Hoang nudi tréng.

Mat do céc loai vi sinh vat cé trong qua thé ndm Thuong Hoang ciing duoc kiém
tra, cac chi tiéu phan tich bao gdm Coliform duge tién hanh theo phuong phap TCVN
4882:2007, Escherichia coli (TCVN 6846: 2007), Clostridium perfringens (TCVN
4991:2005), tdng sé bao tir ndm men, ndm mébe (TCVN 8275:2010) va téng sb vi khuén
hiéu khi (TCVN 4884-1:2015. Két qua phan tich thé hi¢n & Bang 5 dudi day.

Vidu3

Thuc hién nhu vi du 2, chi khac thay mun cua keo tai tugng béng mun cua keo 14
tram (dcacia auriculiformis A. Cunn. ex Benth.)

Hé soi ndm Thuong Hoang s& phu kin day cdc bich nguyén liéu trong khoang 50
ngay sau khi cly giéng nédm. Giai doan wom soi, c6 5% sb bich ndm bi nhiém ndm mdc.
Khi d6 hé soi ndm c6 mau vang sim ho#c vang cam. Khoang 92,9% sd bich ndm hinh
thanh qua thé nAm non sau khi rach bich & diéu kién nubi tréng v6Gi anh sang 350 lux, do
Am khong khi 98%, nhiét do 30°C, lugng khi CO, dao dong 0,03-0,05%. Quéa thé nim
Thuong Hoang non sinh truong trong khoang tir 6-7 thang tiép theo. Khi quan sét thiy
qua thé ndm Thuong Hoang c6 mau niu vang ddng nhit (khong con vién tring & qua thé
nim) tién hanh thu hai. Qua thé nidm Thuong Hoang kho cé trong lugng, kich thude
trung binh 19,2 gram, chiéu dai 7,1 cm, chiéu rong 4,8 cm, do day 2,2 cm.

Ham luong hoat chét polysacarit va hispidin ¢6 trong qua thé ndm Thuong Hoang
1An Iuot 12 1,19 va 0,08%. Hoat chét hispidin c6 trong qua thé ndm Thuong Hoang nudi
trdng theo vi du ndy duge thé hién trén Hinh 7 (b), trong d6 dudong 1 14 ctia chit chudn
hispidin va duodng 2 1a cta qua thé ndm Thuong Hoang nudi trong. Két qua phan tich cac
chi tiéu vi sinh vat thé hién & Bang 5 dudi day.

Viduy4

Thuc hién nhu vi du 2, chi khac thay mun cua keo tai twong bang mun cua keo lai
(Keo tai tugng x Keo 14 tram - Acacia hybrid).

Kha ning sinh trudng cua hé soi ndm Thuong Hoang trén co chit mun cua keo lai
kha twong d6i voi vi du 2 va 3. Hé sgi ndm phu kin ddy bich nim trong khoang 48 ngay
sau khi céy giéng voi ty 1€ nhiém bénh & giai doan wom hé sgi 1a 6,5%. Sau khi rach
nim, ty 1& cac bich nidm hinh thanh qua thé ndm non dat 93,4%. Qua thé ndm & do tudi

thu hai c6 mau vang sim, hinh méng ngya hodc elip. Qua thé nAm Thuong Hoang kho c6
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trong lugng, kich thugce trung binh 19,7 gram, chiéu dai 7,3 cm, chiéu rong 5,2 cm, do
day 2,3 cm.

Ham luong hoat chét polysacarit va hispidin ¢6 trong qua thé ndm Thuong Hoang
14n Tuot 12 1,18 va 0,08%. Hoat chét hispidin c6 trong qua thé nim Thuong Hoang nubi
trdng theo vi du nay duge thé hién trén Hinh 7 (c), trong d6 dudng 1 13 cla chit chuin
hispidin va duong 2 1a cta qua thé ndm Thuong Hoang nudi tréng. Két qua phan tich cac
chi tiéu vi sinh vat thé hién & Bang 5 dudi day.

Bang 5. Két qua phan tich vi sinh vét c6 trong qua thé kh6 nAim Thuong Hoang nudi

trdng nhan tao

, Mat do vi sinh vat (CFU/g)
Nam , , , >
Tong so bao | Tong sO vi
Thuong Escherichia | Clostridium i , ,
Coliform tir nam men, | khuan hiéu
Hoang coli perfringens , ,
nam moc khi
Vidu2 0 0 0 6,5x10" 6,4x10°
Vidu3 0 0 0 5,8x10" 3,9x107
Vi du 4 0 0 0 5,7x10" 7,1x10°

Béang 5 cho thiy ring qua thé nim khé thu dugc sau siy khong phat hién mot sb vi
khuan Coliform, Escherichia coli va Clostridium perfringens.
Vidu so sanh 1

Thue hién nhu vi du 2, khéc 14 chi cit 16p nylon phi ngoai & phén vai bich ndm sau
khi hé sgi nAm da phu kin dy cac bich nim, vét cét hinh chit U ¢6 kich thuée chidu dai
khoang 5 cm, chidu rong khoang 3 cm va khong tién hanh rach ddt hé soi ndm. Sau khi
cit 16p tai nylon phi ngoai duy didu kién nudi trong v6i dd 4m 97%, anh sang 300 lux,
nhiét d§ 25°C, lugng khi CO, dao dong tir 0,03-0,05%. Qua thé nim non bét hinh thanh
cham hon, sau 55-65 ngay tiép theo thay vi ngdy thir 25 sau khi rach bich nhu vi du 2.
Tuy nhién ty 1¢ s bich hinh thanh qua thé nim chi ¢6 21,8%, thdp hon nhiéu 4,36 lan so
v6i vi du 2. Qua thé ném & d¢ tudi thu hai can tir 7-8 thang sau khi cét 16p nylon. Nhu
véy, néu khong tién hanh rach va béc 16p mang dai cho céc bich ndm Thuong Hoang sé&
anh hudng dén ty 1¢ cac bich hinh thanh qua thé va thoi gian nudi trong, cling nhu tang
chi phi san xuét nAm Thugng Hoang. Qua thé ndm Thuong Hoang trudng thanh cé hinh
mong ngua hodc elip, trong lugng kho 13,5 gram, chiéu dai 6,2 cm, chiéu rong 4,1 cm,

do day 1,8 cm.
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Vi du so sanh 2

Tién hanh nhu vi du 2, chi khac 13 46 Am khong khi nha nudi trdng duy tri tir 85 dén
90% sau khi rach, loai bo mang dai cho cc bich ndm ¢6 hé s¢i pht kin d4y bich. Ty 1& s6
bich nAm hinh thanh qua thé nédm thip 1a 22,7%. Thoi gian dé qua thé ndm non hinh
thanh hoan chinh kéo dai hon (tir 3,5-4 thang sau khi qua thé nim bét d4u hinh thanh).
Tiép tuc duy tri do Am khong khi dao dong tir 85-90% sau khi qué thé nim hinh thanh
hoan chinh, quéa thé nim Thuwong Hoang can tir 7-8 thang sinh trudng sau khi rach bich
ndm dén do tudi thu hai, c¢6 hinh méng ngua hoic elip. Tuy nhién, qua thé nidm nhé hon
va mong hon so véi vi du 2. Qua thé ndm Thuong Hoang kho c¢6 trong luong 6,5 gram,
chiéu dai 4,2 cm, chiéu rong 3,4 cm, do day 1,8 cm.
Vi du so sanh 3

Giéng voi vi du 2, chi khac nhiét d6 nha nudi tréng qua thé nAm sau khi rach céc
bich ndm c6 hé soi phu kin ddy, dugc diéu chinh & 15-20°C. Mic dit hé soi thtr cép hinh
thanh va phu kin vét rach sau 4-5 ngdy, nhung khong hinh thanh qua thé nim non. Phan
16n vét rach cta cac bich ndm chuyén tir mau niu vang sang ma den sau khoang 30-35
ngay sau khi rach bich nAm, khong hinh thanh qua thé ndm Thuong Hoang trong sudt quéa
trinh nudi tréng.
Vi du so sanh 4

Gibng véi vi du 2, chi khac nhiét do nha nudi trdng dugc diéu chinh tir 37-40°C. S6
bich ndm hinh thanh qua thé nAm non chiém 50,3%, cao hon so véi vi du so sanh 1, 2
nhung thdp hon 1,89 13n so véi vi du 2. Qua thé nim truéng thanh & do tudi thu hai c6
hinh moéng ngua hogc elip sau 6-7 thang khi rach bich. Qua thé nidm c6 trong lwong khd

11,8 gram, chiéu dai 5,7 cm, chiéu rong 4,3 cm, do day 1,8 cm.
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YEU CAU BAO HQ

1. Quy trinh nhéan giéng ndm Thugng Hoang, trong d6 gidng ndm Thuong Hoang NTH-
PLA4, trong do:

gibng nim Thuong Hoang NTH-PL4 1a ching ndm Thuong Hoang Tropicoporus
linteus NTH-PL4 c¢6 ma s6 truy nhip gen 18S rRNA, ITS 1 — 5,8S rRNA — ITS 2, 28S
rRNA trén GenBank 1a MW757264, chung Tropicoporus linteus NTH-PL4 nay dugc
phén lap tir qua thé niAm thu thép tai Ba Bé, Bic Kan, Viét Nam, va

quy trinh nay bao gbm cac cong doan:

(i) chudn bi méi trudng dinh dudng sit dung cho nudi cdy ndm Thuong Hoang
NTN-PL4 dugc chon tir nhém bao gf”)m PDA, MCM, MEA, YMA cai tién, trong do:

- moi truomg dinh dudng PDA cai tién bao gdm cac thanh phén:

dextroza: 20g,

chét chiét khoai tay: 4g,

dich tach chiét cay dau: 10-15 ml,

aga: 20g,

ampicillin: 40-70mg (tuy y),
nuGe cit vira du: 1 lit,

pH: 6-6,5;

- moi truong dinh dudng MCM céi tién bao gbm céc thanh phan:
dextroza: 20g,

chét chiét thé men: 2g,

pepton: g,
MgS0,4.7H,0: 0,5g,

KH,POy,, 0,46g,

K,HPO, lg,

dich tach chiét cay dau: 10-15 ml,

aga: 20g,

ampicillin: 40-70mg (tuy y),
nuéce cat vira di: 1 lit,

pH: 6-6.5;

- moi truong dinh dudng MEA céi tién bao gbm céc thanh phan:
dextroza: 20g,

chét chiét mach nha: 20g,
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pepton: lg,

aga: 20g,

dich tach chiét cay dau: 10-15 ml,
ampicillin: 40-70mg (tuy y),
nuée cét vira du: 1 lit,

pH: 6-6.5;

- moi trudng dinh dudng YMA ciéi tién bao gdm céc thanh phan:
dextroza: 10g,

chét chiét tho men: 3g,

chét chiét mach nha: 3g,

pepton: Sg,

aga: 20g,

dich tach chiét cay dau: 10-15 ml,
ampicillin: 40-70mg (tuy y),
nuéce cit vira du: 1 lit,

pH: 6-6,5;

trong d6, dich tach chiét cay dau duoc bd sung vao cdc mdi trudong trén khi moi
trudng c6 nhiét dd ndm trong khoang 55-65°C, t5t hon 14 khoang 60°C; va

(ii) nhan giéng ndm Thuong Hoang NTH-PL4, bao gbm céc budc:

gid dong gidng ndm Thuong Hoang NTH-PL4 (gidng ndm Fy) bao quan lanh sau -
86°C ¢ nhiét d6 phong trong 4-6 gio, r0i cdy sang moi truong thach nghiéng PDA, MCM,
MEA hodic YMA cii tién néu trén, nudi & 25-30°C, tir 7-10 ngay, thu dugc gibng nim
c4p 1 hay con goi Fy,

cét gibng nidm cép 1 theo hinh dang va kich thudce nhit dinh, rdi cdy chuyén sang
mdi truong MCM, MEA hodc YMA cai tién néu trén, nudi & 25-30°C trong 7-10 ngay
cho dén khi hé so¢i sinh truéng phi kin bé mit mdi trudng thach dia MCM, MEA hodc
YMA nay, thu dugc gidng nim cip 2 hay con goi 1a F,,

sau khi hé soi (giébng ndm cap 2) ctia chiing NTH-PL4 sinh truéng phi kin bé mit
mdi truong thach dia MCM, MEA hodc YMA, cit hé sgi ndm theo hinh dang va kich
thuéc nhit dinh, ciy chuyén sang moi trudng théc dung trong chai nhwa hodc chai thiy
tinh, va |

nudi céc chai thoc chira giéng nidm & 25-30°C, do 4m 60-70%, trong phong tdi tir 35

dén 40 ngay cho dén khi h¢ s¢i sinh trudng phu kin phén théc & ddy chai, thu dugc gidng

-31-



38764

nam cap 3 hay con goi 1a giong san xuat hodc Fj3, ma c6 the dung cho viéc nudi trong

nhan tao qua thé ndm Thugng Hoang NTN-PLA4.
2. Quy trinh theo diém 1, trong d6 cac moi truong PDA, MCM, MEA hodc YMA cai tién
cho nudi ciy ndm Thuong Hoang NTN-PL4 ¢4 thanh phén nhu sau:

- mdi trudng dinh dudng PDA céi tién bao gdbm c4c thanh phan:

dextroza: 20g,
chét chiét khoai tay: 4g,
dich tach chiét cay dau: 10ml,
ampicillin: 50mg,
aga: 20g,
nuée cat vira du: 1 lit,
pH: 6,5;

- moi truong dinh dudng MCM céi tién bao gdm céac thanh phan:
dextroza: 20g,
chit chiét tho men: 2g,
pepton: lg,
MgS0,.7TH,0: 0,5g,
KH,PO,. 0,462,
K,HPO,, lg,
dich tach chiét cay dau: 10ml,
ampicillin: 50mg,
aga: 20g,
nude ct vira du: 1 lit,
pH: 6.5;

- moi truong dinh dudng MEA céi tién bao gdm céc thanh phén:
dextroza: 20g,
chét chiét mach nha: 20g,
pepton: lg,
aga: 20g,
dich tach chiét cay dau: 10ml,
ampicillin: 50mg,
nude cit vira da: 1 lit,
pH: 0,5;
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- moi trudng dinh dudng YMA céi tién bao gdm céc thanh phan:

dextroza: 10g,
chét chiét thé men: 3g,
chit chiét mach nha: 3g,
pepton: Sg,
aga: 20g,
dich tach chiét cdy dau: 10ml,
ampicillin: 50mg,
nude cit vira da: 1 lit,
pH: 6,5.

3. Quy trinh theo diém 1 hodc 2, trong d6 & cong doan (ii), mdi truong duge st dung aé
nhén giéng nim cp 2 khéc v6i méi truong duge st dung d& nhan gidng cép 1.
4. Quy trinh theo diém bét ky trong s6 cac diém néu trén, trong d6 dich tach chiét cay dau
thu dugc bang cach:

tach chiét thanh phin dinh dudng cta phoi cdy diu qua dém bang dung dich
axetonitril trong nude c¢6 ndng do 60-80% thé tich, ty 1& dung dich axetonitril trong nudc
duoc st dung nam trong khoang tir 1,1 dén 1,5 lit trén mdi kg phoi cdy dau, lic déu, tdt
hon 1a & 100-120 vong/phut, & nhiét d phong;

tién hanh tach chiét thém it nhat mot 14n nita, nhung mdi 14n trong thoi gian ldc 1-1,5
git va ty 1€ dung dich axetonitril trong nu6e duge st dung ndm trong khoang tir 1,0 dén
1,3 lit trén mdi kg phoi cay dau;

loc dich tach chiét ctia mdi 14n thyc hién, tron 14n lai v6i nhau va tién hanh bay hon &
nhiét d6 dudi 50°C biang may cd quay chan khong;

hoa cin thu dugc trong hdn dich nudc:dimetyl sulfoxit theo ty 1€ thé tich/thé tich
nim trong khoang (5-7):(3-5), trong do ty 1& hdn dich duoc sit dung nim trong khoang tir
2 dn 3 ml trén mdi g cin, sau d6 t6t hon 12 loc bo cin bin qua mang loc, thu dugc dich

tach chiét cay dau.
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Inonotus linteus PL0801 (FJ940906)

—— Tropicoporus linteus HN5216 (MT898643)
Inonotus linteusKAB-PL-01 (DQ462333)
Inonotus linteusKFDA 016 (AY436626)

4_‘ Tropicoporus linteus HN5532 (MT898674)
63! Tropicoporus linteus HNOOK9 (MT828027)
Phellinus linteus DGUM25004 (AF080458)
Inonotus linteus FS656161 (HM584806)
Tropicoporus linteusHN6147 (MT898560)
Phellinus linteusIFO 6980 (AF200226)
Inonotus linteus FS656160 (GU903004)

— Tropicoporus linteus HN5531 (MT898673)
56 || Tropicoporus linteus HN5222 (MT904657)
Tropicoporus linteus HN5567 (MT898561)
Sanghuangporus sanghuang S3 (MN153568)
Inonotus linteusKFDA P38 (AYS513234)

62

Inonotus linteusNAAS00002 (JN043317)

—— Phellinus linteus DGUM25003 (AF082102)
Tropicoporus linteus NTH-PL4 (MW757264)

Phellinus linteus Namsan No.1 (AF080457)

Sanghuangporus sanghuang JL-01 (MG062789)

Phellinuslinteus KCTC 6190 (AF077678)
Phellinus linteusIMSNU31014 (AF082101)

0.005

Inonotus lonicericolaTAA105317 (JN642572)

Hinh 2
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Giong nam F; trén Giong nam F, trén

Gibng nim gbc Fo (-86°C)
‘ mdi truong PDA modi truong MCM

car 2 izo

Giong nam F;
trén co chat thoc

Nuoi trong

Hinh 3
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(a) CHUAN BI GIA THE MUN CUA CAY
KEO
(1) B sung 1-3% v0i t0i, d6 am mun 55-65%, 1 18-24 ngay
(2) Bo sung thanh phan dinh dudng: cdm gao 8-13%, bot ngbd
12-16%, bdt dau tuong 4-7%, bot CaCOs3 1-2%

4

(al) CAY GIONG NAM VA UOM HE SOI

0,5-1,5% gibng/gia thé, 25-30°C,
do am khong khi 60 - 70% trong phong t6i

45-55 ngay

d

(a2) XU LY BICH HE SQI NAM VA CHAM
SOC QUA THE NAM
(1) Rach va loai bé 16p mang dai theo vét rach hinh cht U
(2) Diéu kién hinh thanh qua thé non: Duy tri anh sang 300-400
lux, nhiét d 25-35°C, lugng khi CO, 0,03-0,05%, do am khéng

khi 97-100%.
(3) Qua thé non hoan chinh: anh sang 300-400 lux, nhi¢t do 25-

35°C, lugng khi CO, 0,03-0,05%, dd 4m khdng khi 90-93%.

175-215 ngay

4

(a3) THU HAI QUA THE
Qua thé ¢6 mau vang dong nhat,
hinh méng ngua hodc elip

Hinh 4
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