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TOM TAT

Nh&m cai tién nang suét va chat lwgng ndm Linh chi nudi trdng tai Viét Nam, mét sé gidng ndm Linh chi DT,
D18 va D20 dwoc chiéu xa tia gamma (Co60) trén soi ndm & céc liéu chiéu xa 0,25; 0,5; 0,75; 1,0; 1,25; 1,5 va
2kGy. Két qua da chon loc dwoc 05 chiing ndm Linh chi dét bién la DTLos; DTLo7s; DTL1; DTL125 va D18Lg 75 ¢6 kha
nang sinh trwdng hé soi khde, thoi gian hinh thanh qua thé va thdi gian thu hoach sém; nang suét ndm khé ting ti
13-16% so v&i bé me ban dau; trong d6 ¢ 03 chiing la DTLo7s; DTL1; DTL1 25 ¢ ham lwong polysaccharide téng sé
va 02 chiing 1& DTL; 25 va D18Lo 75 c6 ham lwong triterpenoid cao hon so véi chiing ban dau. Két qua nghién ctru cho
thdy cudng do chiéu xa cé anh hwéng rd rét dén kha nang sinh trwdng, phat trién ciing nhw hoat chat duwoc liéu cia
cac chang ddt bién, cu thé lidu chiéu tr 0,5-1,25kGray c6 tac dung tich cwc trong viéc cai thién khd nidng sinh
trwdng, nang suat va chét lwong clha cac gibng ndm Linh chi; con khi liéu chiéu = 1.5kGray khéng ¢6 loi cho sw phéat
trién hé soi cha cac ching ndm Linh chi.

Tt khéa: Linh chi, chiéu xa, tia gamma, polysaccharide, triterpenoid.

Improvement the Yield and Quality of Lingzhi (Ganoderma spp.)
by Mutation using Gamma Ray (Cobalt 60)

ABSTRACT

In this work, in order to improve the yield and quality of Ganoderma lingzhis in Vietnam, three lingzhi varieties,
DT, D18 and D20, were irradiated with gamma rays (6°Co) on the mycelium at different doses (0.25, 0.5, 0.75, 1.0;
1.25, 1.5 and 2kGy). The evaluation results selected five mutant strains DTLos; DTLo,7s; DTL1; DTL1 25 and D18Lg 75,
these strains showed strong mycelium, early fruiting body formation, and early harvest maturity and dry mushroom
yield increased by 13-16% compared to the control. The polysaccharide content of DTLg7s; DTL1; DTL125 and the
triterpenoid content of DTL1 .25 and D18Lo 75 were considerably higher than the parental strains. The results indicated
that the irradiation intensity had significantly effect on the development as well as the active pharmaceutical
ingredients of the mutant strains, specifically, the irradiation doses from 0.5-1.25kGray had a positive effect growth,
productivity and quality of mutant strains; and irradiation dose = 1.5kGray is not beneficial for the mycelial
development of mutant strains.

Keywords: Lingzhi (Ganoderma lucidum), irradiation, gamma ray, polysacharide, triterpenoid.

lactones, sterol, glycoprotein va polysacharide

1. DAT VAN DE ma nidm Linh chi dugc st dung nhu chit chéng

N4m Linh chi (Ganoderma spp.) dudgc coi la
vi vua cta cac loai thdo moc va dugc st dung
nhu mot vi thude y hoc ¢6 truyén trong nhiéu
thé& ky. Do su hién dién cua cac hgp chit hoat
tinh sinh hoc ¢6 gia tri 16n trong y hoc nhu
terpenoids, polyphenol, sesquiterpen, alkaloids,

ung thu, thuéc khang virus, thuéc bdo vé gan,
thudc ting cudng mién dich va thudc ha dudng
huyét.. (El-Ramady & cs., 2022). Chinh vi thé,
trong nhiéu thap ky qua, ndm Linh chi da thu
hiit rat nhiéu nghién cu thudc cac linh viic nhu
héa sinh; di truyén hoc va sinh hoc phan ti; khoa
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hoc sinh hoc néng nghiép; duge hoc, ddc duge hoc,
dudc phdm va y hoc (El Sheikha, 2022).

Chon giéng dot bién la mot trong nhiing
phuong phap hiéu qui nhat va dude st dung
rong rai dé cai tién cAy troéng, dong thoi déng
mot vai tro quan trong trong néng nghiép, dac
biét 12 trong san xuit cAy luong thuyc (Liu & cs.,
2004). Trong cic tac nhan gay dot bién thi chiéu
xa bang tia Gamma (Cobalt-60) c6 hiéu qua tao
dot bién cao. Tia gamma 14 mdt biic xa ion héa
hiéu qua, c6 kha ning thAm nhap tét hon vao t&
bao vach s¢i ndm va cac t&€ bao dich. Day 1a mot
loai btic xa dién tit hay quang tii c6 tan sb cuc cao.
Do c6 ning lugng cao nén tia gamma c6 kha
ning ion héa manh trong méi truong vat chat. Dé
phat trién cac gidng ndm mdi véi tinh trang chat
Iugng va néng suit tdt hon, dot bién do chiéu xa
gamma la mo6t trong nhiing cac phucng phap
thuén tién va rat hiéu qua (Esser, 1971).

Trong nhiing ndm qua, cung vdéi su phat
trién cta khoa hoc ky thuét, cong nghé nhan
gidng va nudi trong ndm Linh chi é nuée ta da
c6 nhiing budc tién nhat dinh. Tuy nhién, do
qua trinh khai théac giong ndm Linh chi trong
thoi gian dai da lam anh hudng dén stc sinh
trudng, kha ning chéng chiu va xuat hién hién
tugng thoai héa giong. Cho dén nay, cong tac
chon tao gidng dé thu dudc cac chung giong linh
chi vé6i nhiéu tinh trang uu viét (nang suét cao,
gia tri dugc liéu t6t, thich nghi va phat trién &
nhiéu vung sinh thai, trong cic diéu kién bat
thuan..) van con nhiéu han ché va chua dat
dudc nhiing két qua dang ké. V6i muc tiéu tao
ra cac bién di méi nham cai tién ning sudt va
chat lugng ndm Linh chi, Trung tAm Nghién
ctu va Phat trién N4m da tién hanh gay dot
bién bang phuong phap chiéu xa tia gamma
(Co60) trén hé s¢i ndm cua modt s6 gidng ndm
Linh chi dang nudi tréng tai Viét Nam nham
chon tao duge nhiing ching ndm Linh chi cho
ning suét cao, 6n dinh va chit lugng tét dé dua
vao san xuit.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Céac gidng ndm Linh chi dudc st dung lam
vat liéu ban dau trong nghién ctiu nay la chiing
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DT, D18 va D20 hién dang dudc luu git tai
Trung tdm Nghién ctu va Phat trién N&m, Vién
Di truyén Nong nghiép. Trong dé:

Giéng DT 1a giéng ndm ban dia dudc thu
thap tai Quang Ninh ti& ndm 2002, da dugc cong
nhan gidng chinh thic va dua vao san xuit tu
nidm 2012, tuy nhién do qua trinh luu gi@, khai
thac va st dung, sinh luc va dic tinh cta giong
da dan bi thoai héa, niang suat giam ro rét.

Chung giong D20 duge thu thap tai Bic
Giang va chung giéng D18 thu thap tai Quang
Nam, cd hai chtng giéng nay dugc nuéi tréng tai
mot s6 co s6 san xuat tuy nhién ning suit nadm
khé khéng 6n dinh, niang suét c6 xu huéng giam.

Gidng ddi chiing st dung trong nghién cttu
nay la giong b6 me chua qua xt 1y d6t bién bédi
tia gamma, ki hiéu 1a L,

2.2. Phuong phap nghién cttu

* Chuan bi méi truong PDA: 200g khoai tay
got vo rtia sach cit nhdé cho vao ndi, bd sung
500ml nuéc, dun sbi (10-15 phit) dén khi khoai
nhtt nhung khong bi nat 1a dudc, loc 1ay dich
chiét. Cho 20g agar vao dich da loc, viia cho
agar viia khudy déu hén hgp dé agar tan déu,
khong bi von cuc, sau d6 dun cho tan agar. Hoa
tan 20g duong destrose vao 200ml nudc khudy
tan hoan toan va d6 vao méi trudng dang soi. B6
sung thém nudc cho du 11. P& moéi trudng séi lai
1-2 phit, sau d6 d6 mdi trudng da chuén bi vao
03 binh tam gidc dung tich 500ml (méi binh
chtia khoang 330ml méi truong); nit bong lai va
boc gidy bac kin truéc khi dem h&p khi trung &
ché& dd 121°C trong vong 60 phut. Méi trudng
sau d6 dé ngudi trong hop vo trang, khi nhiét do
xubng con 55-60°C thi tién hanh d6 méi trudng
ra dia petri, mdi dia d6 khoang 15ml.

* Chudn bj miu dé chiéu xa (Ap dung theo
phuong phap cua Sermkiattipong & cs. (2014) c6
chtt cai tién):

Tiung ching ndm Linh chi DT, D20, D18
dugc nudi cay trén moi truong PDA (200g khoai
tay + 20g duong destrose + 20g thach agar) ¢
28°C trong 7-10 ngay. Thu sgi ndm trén bé mit
dia va cho vao ong tube chta 15ml hdén hgp
dung dich gbm 0,01% Tween 20 va 0,85% NaCl.


https://vi.wikipedia.org/wiki/B%E1%BB%A9c_x%E1%BA%A1_%C4%91i%E1%BB%87n_t%E1%BB%AB
https://vi.wikipedia.org/wiki/Photon
https://vi.wikipedia.org/wiki/T%E1%BA%A7n_s%E1%BB%91
https://vi.wikipedia.org/wiki/Ion_h%C3%B3a
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Cac sgi ndm lo ling trong dung dich dugc dong
nh4t héa 3 l4n trong 1 phut dé cit thanh cac
manh nhé. Sau dé, cac manh nhé duge lic déu
st dung may vortex va chuyén vao 6 éng
nghiém. Méi 6ng nghiém chta 2,5ml manh sgi
nam lo ling va duge dit vao gia nhom dé gti di
chiéu xa. Tac nhan gay dot bién: Tia gamma A
(Co - 60) (Gamma cell-220) tai trung tam chiéu
xa Ha Noi dugce st dung cho nghién ctiu nay. Ty
1é liéu lugng chiéu dudc xac dinh bing liéu ké&
gamma chrome va phim chta nhiém sic thé
phéng xa 1a 11,52 kilogray trén gié (kGy/hr).
Céac liéu dung dé gay dot bién 1a 0; 0,25; 0,5;
0,75: 1,0; 1,25; 1,5 va 2kGy.

* Phéan Iap cac chuing dét bién

Hé soi ndm sau khi chiéu xa dudc pha loang
1/4 trong hén hop 10ml dung dich gém 0,01%
Tween 20 va 0,85% NaCl. Hit 0,1ml dung dich
sau khi pha loang va trang déu trén dia méi
truong PGA (dich chiét tir 200g khoai tay + 20g
duong Glucose + 20g thach agar), dem nubi 6
28°C tut 7-10 ngay. Tién hanh theo dbi hinh thai
khuén lac, danh gia dic diém sinh trudng cta hé
s0i ndm sau khi chiéu xa trén méi truong PGA.

* Phuong phap danh gia su hinh thanh va
phat trién qud thé

- Chuén bi giéng Linh chi trén hat: Cac
chiing ndm Linh chi d6t bién sau 7-10 ngay ciy
trén moi truong PGA, sinh trudng khoe, khong bi
nhiém sé dudc cdy chuyén nudi trén chai méi
truong théc cap 2 (khéi lugng 300 g/chai; véi ty 1&
phéi tron: 99% théc hat + 1% bot CaCO,), nhiét
d6 nudi 26 = 1°C, thoi gian nudi la 15-17 ngay.

- Chuén bi bich nudi tréng: Mun cua sau
khi duge dao 4 khoang 15 ngay sé dugc b sung
thém dinh dudng va bot nhe theo ty 1& phéi tron:
79% mun cua + 10% cam gao + 10% cam ngo +
1% bot CaCOg; d6 Am nguyén lidu dat: 60-65%
va doéng vao tui kich thudec 19 x 37cm sao cho
trong lugng tui dat 1,4kg dua vao hap khii trung
d nhiét @6 100°C trong thoi gian 14 6 gié. Bich
nguyén liéu sau khi hap, &€ ngudi rdi tién hanh
cdy gidng, st dung gidng linh chi trén hat véi
lugng 15¢g cho 1 bich nguyén Liéu.

. A . A R
- Uom bich nubéi sgi ndm: Chuyén nhe
nhang cac bich ndm da ciy gidng ndm vao nha

uom (Nha uom phai dam bao sach sé&, thong
thoang, do 4m tit 62-65%, anh sang yéu hoic
khong can anh sang, ¢ nhiét do 25 + 11°C, c6
gian dé xé&p bich) va dit bich 1én gian nudi,
miéng bich 1én phia trén hoéc treo bich sao cho
miéng bich quay ngang. Khoang cach gitia cac
bich tit 2-3cm. Gifia cac gian nudi c6 161 di dé
kiém tra. Sau khoang 20 ngay khi sgi n&m moc
khoang 2/3 bich co chit, c6 su hinh thanh qua
thé 6 miéng nat béng cAn ti€n hanh néi nut
bong & ¢ nut chi dé lai 1/5 lugng béng nut ban
dau cho ndm moc qua cb nit. Trong qua trinh
soi ndm phat trién néu thay cé bich ndm bi
nhiém can phai loai bd ngay khéi khu vuc uom
tranh lay sang cac bich khac.

- Chim séc, thu hai: Nha tréong nam phai
dam bado sach sé& thong thoang, nhiét do tu
23-26°C, @6 4m khong khi dat 80-85%, ndng
do CO, < 0,1% va anh sang khuyéch tan
(200-500lux) va chiéu déu ti moi phia. Tuéi
phun suong nhe véo mat trén ma qua thé mdi
ngay tit 1-3 14n dé dam bao d6 4m khong khi
ludén dat 80-85%. Ché& do6 chidm séc nhu trén
duge duy tri lién tuc cho dén khi vién tring trén
vanh mai qua thé khong con nia. Tién hanh thu
hai ndm khi mau sic mi ndm va chan nédm cé6
mau déng nhat (mau nau béng).

* Phuong phéap danh gia chi tiéu chat Iugng
qué thé ndm

- Danh gia cam quan: St dung phép thi so
sanh cip d6i dé danh gia mic d6 khac biét (vé
mau séc, mui vi, trang thai...) gitia cac miu dé
danh chat lugng thanh pham.

- Ham lugng polysacharide téng s6 va ham
lugng triterpenoid cé trong qua thé ndm Linh chi
dugc dinh lugng theo phucdng phap thu
KN/QTKT/10.6 va KN/QTPTNL/T.4 cta Vién
Thuc phdm Chiic ning.

2.3. Cac chi tiéu theo do6i

Puong kinh khuén lac (cm) la phan dudng
kinh hé sgi nAm moc trén bé mit moi trudng
thach sau 2, 4, 6 ngay nuoi sgi.

Téc do sinh trudng cua hé soi duge tinh theo
cong thiic: V = D/T, trong d6 V 1a toc d6 sinh
trudéng cua so¢i (mm/ngay), D 12 dudng kinh hé
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s¢l ndm (mm) va T 1a thoi gian sgi ndm sinh
trudng (ngay). Thoi gian sinh trudng cta sgi
nam (ngay) dude xac dinh 1a thoi gian cin thiét
dé soi ndm sinh trudng trén khép bé mit méi
truong hodc tui giong (Bich Thuy Thi Nguyen &
cs., 2019).

Mat d6 hé sgi: La miic d6 phan bd cta hé sgi
trén moi trudng nhan giéng/gia thé nhiéu hay it.
Mat do hé sgi nAm dude quan sat va danh gia cho
diém theo thang diém ctia Dakin & cs. (1990)
nhu sau: -) Hé sgi khong phat trién; +) Hé sgi
mong; ++) Hé sgi trung binh; +++) Hé sgi day.

Thoi gian hinh thanh qua thé duge tinh ti
khi ciy gidng dén khi mam qua thé ndm bit dau
xudt hién (ngay).

Thai gian thu hoach qua thé dugc tinh tit khi
cdy giong dén khi thu hoach qua thé ndm (ngay).

Néng suit nam khé: S6 kilogam ndm khé/tan
nguyén liéu khé (kg/tdn nguyén liéu kho).

2.4. Phan tich va xt 1y sé liéu

S6 lieu nghién cttu dude phan tich, xu 1y
dua trén nén cac phan mém Excel 2013 va phan
mém Graph prism 9.0. Phan tich gia tri thong
ké theo ANOVA va cac gia tri trung binh dugc
so sanh bang LSD & miic y nghia bang 0,05.

3. KET QUA VA THAO LUAN

3.1. Anh huédng ctia chiéu xa tia gamma dén
sinh truéng hé sgi ctia cac chiing nidm Linh
chi trén moi truong PGA

T6c d6 moc soi cia mdi ching nidm phu
thuoc vao nhiéu yéu t6 nhu dinh dudng, nhiét
do, anh sang, d6 4m, pH.. (Nguyen & cs., 2019).

Tt két qua bang 1 c6 thé thay cuong d¢
chiéu xa anh hudng rd rét dén kha ning sinh
trudng hé sgi ctia cic ching ndm Linh chi dot
bién. Mat s liéu chiéu xa da kich thich hé sgi
ching dot bién sinh trudéng tot hon hé soi cta
giéng d6i chiing, cu thé: sau 7 ngay cdy duong
kinh khuén lac ctia chiing D18L,,; dat 7,23cm,
cua chung D20L,,; dat 8,73cm va cua hai chung
d6t bién DTL, -5 va DTL, 1an lugt 1a 8,83 va 8,6cm
déu vugt so v6i dudng kinh khuén lac cta giong
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d6i chting. Mat do hé sgi caa cac chiung dot bién
nay day tudng duong so véi mat d6 hé soi ctaa
giong d6i chting. Bén canh mot s6 liéu chiéu cé
anh hudng tich cuc dén sinh truéng hé s¢i ndm
thi 6 mot s6 liéu chiéu nhu L, ; d6i véi cac chung
dot bién 1a D18Lys; DTL,; c6 dudng kinh khuin
lac 14n lugt 1a 2,75cm va 4,17cm nhdé hon so véi
duong kinh cac chung 6 liéu chiu lién ké
(D18Lgss; D18Lyss v DTLy,s DTLy ), didu nay
6 thé ly giai 1a do ky thuat gay dot bién thuong
rat ngau nhién véi nhiéu vi tri bi d6t bién khong
dugc kiém soat (Dong & cs., 2022), thém vao d6
t& bao sgi ndm lai dude ciu tao bdi cac tui tiét
nhiéu loai enzyme hd trg cho su phat trién ¢ dau
s0i ndm (Anitha, 1998), ma tia gamma lai c6 kha
ning ion héa manh, c6 thé pha v§ céu tric cua
phan tit DNA, 1am chét t& bao & cac vi tri hoan
toan ngau nhién (Esser, 1971). T4t ca nhiing diéu
nay c6 thé 1a nguyén nhan dan dén su anh hudng
cua noé 6 cac liéu chiéu khac nhau d6i véi hé soi
nam Linh chi ciing hoan toan ngiu nhién. Ciing
chinh vi diéu nay ma khi liéu ludng chiéu xa
> 1,5kGy, hé s¢i ctia cac ching nadm dugc chiéu
xa sinh truéng kém hoéc khong sinh trudng. Tu
két qua nghién ctiu c6 thé thiy, cuong do chiéu
xa cang cao cang khong c6 10i cho su phét trién
hé sgi cia cac chung nam Linh chi (Hinh 1).

Tu két qua danh gia kha ning sinh trudng
hé soi ctia cac chung linh chi dot bién trén méi
truong nhan giéng co ban PGA, 10 chung dot
bién gém D18L,,5; D18L, ;5 D20L,5 D20L;
D20Ly 55; DTLyys; DTLys; DTLgss;DTLy;DTL, s
mac du kha néng sinh trudng hé sgi khong cé su
sai khac nhiéu so véi d6i chiing, nhung ching
déu c6 mat do soi day, hé s¢i ndm trdng min nén
ca 10 chting dot bién nay sé tiép tuc dudc chon
dé danh gia kha nang hinh thanh va phat trién
qua thé trong giai doan nudi trong.

3.2. K&t qua danh gia kha nang hinh thanh
va phat trién qua thé cltia cac chung nim
Linh chi d6t bié€n trén gia thé nuéi trong

10 chung linh chi dot bién gém D18L,,;;
D18Lys5; D20Lgss; D20Lgs; D20Lg g5 DTLy 5
DTL,5; DTL,,5; DTL;; DTL,,; dudge nudi trong
trén gia thé mun cua c6 bd sung 10% dinh
dudng. Téc d6 moc sgi dugc ghi nhan & hinh 2
cho thay:


https://vi.wikipedia.org/wiki/Ion_h%C3%B3a
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Bang 1. Sinh trudng hé sgi
cua cac chung linh chi dgt bi€n trén méi truong PGA sau 7 ngay

. D18 D20 DT
chli_éiuxa Puwong kinh khuén lac Mat do Puwong kinh khuén lac Matdd  Bwong kinh khuan lac Mat do
(cm) hé soi (cm) hé soi (cm) hé soi
LO prc 6,63 +++ 8,63 +++ 8,43 +++
L0,25 6,07 +++ 8,73 +++ 5,26 +++
LO,5 2,75 + 5,90 +++ 4,17 i
LO,75 7,23 +++ 5,26 +++ 8,83 +++
L1,0 1,20 - 4,16 +++ 8,60 +++
L1,25 1,07 - 2,43 ++ 7,87 +++
L1,5 1,03 - 1,27 - 2,90 ++
L1,75 1,03 - 1,30 - 4,63 +++
L2,0 1,07 - 1,23 - 2,67 ++
CV(%) 17 1,10
LSDO0,05 0,10 0,10 0,12

Ghi chu: -: Sgi nAm khéng phat trién; +: Soi ndm phét trién kém; ++: Sgi ndAm phat trién binh thuong; +++: Soi ndm

phét trién tot

Hinh 1. Hinh thai khuén lac
cua cac chung linh chi dot bién & cac liéu chiéu khac nhau sau 7 ngay

Cac chung dot bién tit giong linh chi DT 1a
DTL,;; DTL,; DTL,,; ¢6 toc do sinh trudng he
soi 1an luodt 1a 9,62; 9,0 va 9,22 mm/ngay nhanh
hon téc do6 sinh truéng hé sgi chia gibng doi
chting DT (8,74 mm/ngay), ching c6 téc dd sinh
trudng nhdt 1la DTL,; chi dat
6,30 mm/ngay; hé soi cia tit ca cac chung giong

cham

DT dot bién c6 mau tring, mat do hé soi day
gidng v6i chung giong DT ban dAu, riéng ching
dot bién DTL, ,; hé s¢i ndm bong s¢i hon so véi
cac chung con lai.

Cac ching ndm dot bién c6 ngudn goc tir
gidng nim Linh chi D20 1a D20L,s, D20 Ly 55 ¢6
téc do6 sinh trudng hé soi lan lugt 1la 8,48 va

9,63 mm/ngay cao hon hén so véi téc do sinh
trudng ctua giong goc D20L, (7,94 mm/ngay), hé
soi ndm déu c6 mau tring nhat, mat d6 hé sgi
day; chung D20L,,; ¢6 téc do moc s¢i thap hon
so v6i dbi1 chiing.

Téc dd sinh trudng hé sdi ctia ac ching ndm
dot bién D18L,; va D18L, ;; khong 6 su sai khac
so véi téc dd moc sgi cua gidng déi ching D18L,.

Su hinh thanh, phat trién va ning sudt cta
nam Linh chi phu thudc chit ché vao nhiéu y&u
t6 ngoai canh: nhiét d6, 6 4m, oxy, anh sang va
noéng do CO, (Boh & cs., 2007; Zhou & cs., 2012).
Trong thi nghiém nay, cidc chung linh chi dot
bién va giong d6i chiing dudec nudi trong trong
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cung mot diéu kién. Két qua 6 hinh 3 va 4 cho
thay: thoi gian sinh trudéng va ning sudt nam
kho ctia cac chung ndm Linh chi dot bién dugc
chon c6 su khac nhau rd rét:

Cac chiing linh chi dot bién DTy, DTy s
DTy 75 DTy va DTy, 55 ¢6 thoi gian xuét hién va
thoi gian thu hoach qua thé chénh léch nhau
khéng dang ké dao ddéng tit 33-34 ngay va
55-57 ngay, tuong duong véi giéng déi chiing
DTL, (tuong tng 33 ngay va 57 ngay). Tuy
nhién, ning suit ndm khé cta cic chung dot
bién lai cao hon so véi chiing giéng ddi chiing
DT (véi 26,3 kg/tdn nguyén liéu) tir 13-16%, dao
dong tur 28,4-30,51 kg/tan nguyén liéu, trong d6
chiing c¢6 niang sudt dat cao nh4t 12 chung
DTy, 45 v6i 30,51 kg/tdn nguyén liéu.

Thoi gian hinh thanh va thu hoach qua thé
clia cac chung dot bién tit giong ndm Linh chi

D20 c6 su khac nhau. Cac ching dot bién D20
Ly o5 D20 Ly 5 c6 thoi gian xuét hién va thoi gian
thu hoach qua thé dao ddng tit 42-44 va 67-68
ngdy, sém hon so véi gidng déi chiing D20L,
(tuong tng 48 va 70 ngay), riéng chung D20L, ,;
6 thoi gian xudt hién qua thé va thoi gian thu
hoach muon nhat (lan lugt 14 53 va 78 ngay).
Ning suit ndm kho thu dudc tit cac chiing nam
D20 dot bién dao dong tu 24,81-26,62 kg/tin
nguyén liéu, khong c6 su sai khac ¢6 y nghia so
v6i giéng d6i ching D20L, (véi 25,6 kg/tdn
nguyeén liéu) 6 d6 tin cay 95%.

Thoi gian hinh thanh va thu hoach qua thé
cua cac chung dot bién D18L,; va D18L,;
khoéng c6 su sai khac so véi giong doi ching D18,
nhung ning sudt ndm khoé cua chung D18L;
dat 28,62 kg/tan nguyén liéu kho cao hon so véi
gidng d6i chiing D18L, véi do6 tin cay 95%.
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Hinh 4. Nang suat nAm khé ctia cac chiing ndm Linh chi dot bién

Bang 3. Pic diém hinh thai qua thé ctia cac ching nam Linh chi dét bién

Chiing d6t bién

Dac diém hinh thai qua thé Hinh anh

DTiec

DTLo2s

DTLos

DTLo7s

DTL,

Qua thé ndm hinh than, cudng dai, mau qua thé chuyén dan tr mau
vang chanh sang mau vang canh gian theo sy tang trwéng kich
thwéc qua thé.

Qua thé ndm hinh than, cudng ngan, méi cubng phat trién thanh 1
qua th&, mau qua thé chuyén dan tir mau vang chanh sang mau
vang cénh gian theo sy téng trwdng kich thwéc qua thé.

Qua thé& ndm hinh than, cudng dai trung binh, qua th& déu, dep, c6
mau vang dam.

Qua thé& ndm hinh than, cudng dai, qua thé déu, dep, c6 mau vang
dam.

Qua th& ndm hinh than, cuéng dai trung binh, qua thé déu, dep, co
mau vang dam.
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Bang 3. Piac diém hinh thai qua thé ctia cac ching nim Linh chi dét bién

Chuling ddt bién Déc diém hinh thai qua thé Hinh anh

DTlLi2s Qua thé nédm hinh than, cubng dai trung binh, qua thé déu, dep, co mau
vang dam, kich thwéc qua I&n hon ddi chieng ttr 2-3 cm.

Daolo Qua the ndm hinh quat mau vang sang cudng ngan, hau nhw khéng
c6 cudng, nhidu qua thé.

Daolo,2s Qua thé nam hinh quat, mau vang sang, cubng ngén, hau nhw
khéng co cubng, nhiéu qua thé.

Daolos Qua thé n&m hinh quat, mau vang séng cubng ngén, hau nhw khéng
c6 cudng, nhiéu qua thé.

Daolo,75 Qua the ndm hinh quat mau vang sang cuong ngan hau nhu khéng
cé cuong, nhiéu qua thé, hinh thai qua thé khong déu, thoi gian ra
quéa cham hon dbi ching.

Dislo Qué thé c6 hinh chiéc thia, cubng ndm dai c6 mau canh gian tron
béng, mi ndm c6 mau vang nhat hon. Qua thé khéng déu.

Dislozs Qua thé c6 hinh chiéc thia, cubng ndm dai c6 mau canh gian, mi
ndm cé mau vang nhat hon. Qua thé khong déu.

Dislos Qua thé c6 hinh chiéc thia, cubng ndm dai va mi ndm c6 mau vang
nhat, sau chuyén dan thanh vang dam khi treéng thanh. Qua thé
khéng deu.

1608



Nguy&n Thi Giang, Pham Xuan Hoi, Nguyé&n Thj Héng Hai, Nguyé&n Thj Hang

Bang 4. Mot s6 chi tiéu chat lugng qua thé cta cac ching nadm Linh chi d6t bién

Danh gia bing cdm quan Két qua phan tich hoat chat

Cthg Ham lwong Ham lwgong
nam Mau sic Mui vi polysaccharide triterpenoid
tong so (%) (malg)
DTL, Nau sadm C6 vi rat dang mui thom d3c trung, nwé'c ndm trong mau vang sang 0,49 6,60
DTLos Nau sadm C6 vi dang mui thom dé&c trung, nwéc ndm trong mau vang sang 0,45 6,51
DTLo7s  Nausdm C6 vi dang mui thom dé&c trung, nwé'c ndm trong mau vang sang 0,57 6,51
DTL, Nau s&dm C6 vi d&ng mui thom d&c trwng, nwéc ndm trong mau vang sang 0,60 5,13
DTLi»s  Nausadm C6 vi rat dang mui thom dac treng, nwéc ndm trong mau vang sang 0,60 7,48
D18L, Vang canh gian  Cé vi déng nhe, mui thom déc treng, nwéc ndm trong mau vang nhat 0,46 4,59
D18Loss Vang canhgian Cé vi ddng nhe, mui thom déc trwng, nwéc ndm trong mau vang nhat 0,44 5,47

Cac diac diém hinh thai qua thé cua cac
chung Linh chi dot bién duge thé hién qua bang
3. Qua thé ctia hau hét cac chung linh chi dot
bién déu cé hinh thai gidng véi hinh thai qua
thé ctia ching ban d4u.

Ching ndm Linh chi DT va cac ching dot
bién tit ching DT hAu hét qua thé c6 hinh than,
cubng ndm dai trung binh, mau qua thé lic dau
¢6 mau vang chanh, sau chuyén din sang mau
vang canh gian hodc vang dam theo sy tang
trudng kich thuéc qua thé. Mdi cuéng ndm chi
phat trién thanh 1 qua thé, qua thé can doi,
khong bi xé thuy. Dac biét chung DTL,,; c¢b
cubng ngin hon so véi chung d6i chiing nhung
kich thudc qua thé to hon tit 2-3cm.

Qua thé ctia hung ndm Linh chi D20 va cac
chung dot bién tit chung D20 qua thé ndm déu
¢6 hinh quat, mau vang sang, hau nhu khong c6
cubng vi cudng rat ngin, xuit hién nhiéu qua
thé trén mdi cuéng nam.

Chung dot bién D18L,,; va chung D18 déu
¢ qua thé hinh chiéc thia, cudng nam dai, mdi
cudéng hinh thanh nhiéu qua thé, qua thé c6
kich thudc khong déu. M ndm cé6 mau vang
nhat ldc nhd, sau chuyén dan thanh vang dam
khi truéng thanh

Cac két qua danh gia kha niang hinh thanh
va phat trién qua thé ciia 10 ching ndm Linh
chi d6t bién cho thay: 05 ching gém DTL,;
DTLy7s; DTLy; DTL, ,; va D18Lyys c6 thoi gian
hinh thanh qua thé va thsi gian thu hoach sém
hon hoéc tuong duong so véi déi chiing; ning

sudt ndm kho tang ti 13-16% so véi chiing d61
chting. Vi vay 05 ching n4m Linh chi nay dudgc
lua chon dé danh gia chi tiéu chét lugng qua thé
va tiép tuc so sanh tuyén chon dé tim ra chung
giéng ndm Linh chi trién vong nhAt.

3.3. K&t qua danh gia chi tiéu chat lugng
qua thé cac chung ndm Linh chi dot bién

Dé danh gia anh hudng cla tia gamma dén
chat lugng ctia cac ching nam Linh chi dét bién,
05 chung gébm DTL,5; DTL,,5; DTL;; DTL, 55 va
D18L, 5 da duge tién hanh danh gia cam quan
va gl mau di phan tich hai thanh phan hoat
chat chinh 12 polysaccharide va triterpenoid tai
Vién Thuc phdm chtic ning, két qua thu dugc
nhu bang 4.

Két qua danh gia bang cam quan chi ra: cac
ching ndm déu c6 vi ding, mui thom dic trung
cta linh chi, nuéc c6 mau vang sang, hgp thi
hiéu ngudi tiéu dung.

Két qua phan tich ham lugng cac hoat chat
(ham lugng polysacharide va triterpenoid tong
s6) cho thdy: Chung dot bién tu giéng ndm
Linh chi DT ¢6 ham lugng Polysacharide cao
hon so véi d6i chiing DTL, (v6i 0,49%) tu
16,3-22,56% d6 1a cac chung DTy, DTy, va
DTL, ,; dao dong tui 0,57-0,6%. Cac chung con
lai ¢6 ham lugng polysaccaride tong s6 nho hon
chtung d6i chiing ban dau nhung khéng dang
ké. Ham lugng triterpenoid ciing c6 su khéc
biét rd rét 6 cac ching dot bién tiw DT. Chung
c6 ham lugng triterpenoid dat cao nhat la
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DTy, ,; v6i 7,48 mg/g, cao hon giong doi ching
DT,. (v6i 6,60 mg/g) 1a 13,3%. Cac chung con
lai ¢6 ham lugng triterpenoid nhdé hon so véi
chung déi chiing DT 4.

Chung d6t bién D18, ,; mac du ¢6 ham lugng
polysacharide 14 0,44% th&p hon khéng dang ké
nhung lai ¢6 ham lugng triterpenoid la
5,47 mg/g cao hon khoang 19,2% so v6i giong doi
ching D18;p¢ (c6 ham lugng hai hoat chat nay
1an lugt 14 0,46% va 4,59 mg/g).

Ham lugng polysaccharide va triterpenoid
14 hai thanh phan hoat déng sinh 1y chinh trong
nidm Linh chi Ganoderma spp. (Boh & cs., 2007;
Zhou & cs., 2007). Tuy nhién, s6 lugng va ty 1é
phin tram cua ting thanh phan rat da dang
trong cic san phdm tu nhién va thuong mai.
Theo duge dién Trung Quéc (2005) cac gidng
Linh chi ¢6 hoat tinh khi ham lugng
polysachcaride > 0,5%. Tu két qua phan tich
ham ludng polysaccaride va triterpenoid cua céc
chting ndm Linh chi d6t bién cho thay: cudng do
chiéu cua tia gamma c6é anh hudéng rd rét dén
ham ludng polysaccaride va triterpenoid cua céc
chliing giong ndm Linh chi nghién ctu. Viéc ap
dung cac ky thuat gAy dot bién nham cai thién
ham lugng hoat chét ctaa linh chi ciing da duge
béo céo va thu dudc nhiéu thanh tuu dang ké.
Peng & cs. (2016) tién hanh gay d6t bién t& bao
chat (protoplast) cua
G. Lucidum st dung liti clorua va két hop liti
clorua véi riton X-100, két qua thu dudc hai
chling d6t bién c6 ham ludng polysaccharid va

gibng linh  chi

triterpenoid nodéi bao cao nhat la 37,50 va
40,81 mg/g, tang 1an lugt 14 568,45% va 373,43%
so v6i chung ban dau. Hon niia, ham lugng
polysacarit va triterpenoid ndi bao § thé hé thu
hai va thé& hé thi ba ctia cic ching dot bién
tuong duong véi san lugng ctia thé hé thi nhat,
diéu nay cho thdy su 6n dinh di truyén cta cac
dot bién dé san xudt polysacarit va triterpenoid.
Nhiing két qua tuong tu ciing duge chi ra béi
Liu & cs. (2017) va Ma & cs. (2018). Ngoai két
qua nghién cu vé cai thién hoat chat, thi cac
nghién ctiu vé phuong phap tach chiét cac hoat
chat nay ciing dude cac nha khoa hoc trén thé
gi6i quan tdm va thu duge thanh tuu dang ké.
Chen & cs. (2007) st dung phuong phap chiét
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xuat c6 hd trg vi song (MAE) da chiét xuat dugc
ham ludng triterpenoid ti n&dm Linh chi
G. lucidum dat t61 uu véi ~ 1,0% dén nam 2014,
Chen & cs. (2014) da chiét xu4t polysachcaride
bing phuong phap tuan hoan siéu am loai bd
gdc DPPH da thu duge ham lugng polysaccharid
cao nhat dat ~ 0,5%. Tuy nhién, dén nam 2020,
Zheng & cs. (2020) da tién hanh chiét xuat dong
théi polysaccharide va triterpenoids tix
G. lucidum st dung phuong phap hd trg biang
siéu am (UACE) da dudgc t61 uu héa, két qua thu
dugc polysaccharid va triterpenoid cao hon 1an
lugt dat 0,63% va 0,38%.

4. KET LUAN

Két qua nghién ctu da chon loc duge 05
chung ndm Linh chi dot bién 1a DTy,; DTy
DTy,; DTy, .5 va D185 ¢6 kha nang sinh trudng
hé sgi khde, thoi gian hinh thanh qua thé va thoi
gian thu hoach s6m va nang suit nam kho ting tit
13-16% so véi chung bé me ban dau. Trong d6 c6
03 chung 1a DTy, DTyy; DTy, ¢6 ham lugng
polysacharide téng s6 va 02 chiing 1a DTy, ,; va
D185 c6 ham lugng triterpenoid cao hon so véi
chtng ban dau.

Két qua nghién ctu cho thay: Chiéu xa tia
gamma nguén Co60 trén hé sgi ndm Linh chi c6
anh hudéng rdé rét dén kha ning sinh trudng,
phat trién ciing nhu hoat ch4t duge liéu caa cac
ching dot bién, cu thé véi liéu chifu xa tu
0,5-1,25kGray c6 tac dung tich cuc trong viéc
cai thién kha nang sinh trudng, phat trién va
chat lugng cua cac gidng nam Linh chi; con véi
liéu chiéu > 1,5kGray khéng cé 1gi cho su phat
trién hé soi ciia cac chung n&m Linh chi.
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