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TOM TAT

Nghién ctru nhdm danh gia hiéu qua bd sung ba dau nanh vao co chét nudi tréng nam linh chi Ganoderma
lucidum GA2 thay thé cho cdm mi. Thi nghiém dwoc bé tri v&i cac cong thirc bd sung b dau nanh & ty 1& khac nhau
(1%, 3% va 5%). Két qua cho thay bd sung ba dau nanh t» 1-5% khéng anh hwéng dang ké dén sinh trwéng hé soi
va phét trién qua thé so véi cong thire dbi chirng. Tuy nhién, ty 1& 3% giup tang dang k& ham lwong polysaccharide
(34,91 mg/g CK), polyphenol téng sbé (8,81 mgGAE/g CK) va kha ning khang oxy héa (14,87 mgTE/g CK). Nhu vay,
ba dau nanh khong chi la ngudn nguyén liéu thay thé tiém n&ng, giup tan dung phu phdm céng nghiép ché bién ma
con goép phan cai thién gia tri dwoc liéu ctia ndm linh chi.

Tu khéa: Hoat chét sinh hoc, polysacharide, polyphenol, kha nang khang oxy hoa.

Utilization of Okara as a Substrate
for Cultivating Lingzhi Mushroom Ganoderma lucidum GA2

ABSTRACT

Soybean residue is a nutrient-rich by-product of the soy milk industry, offering high potential as a sustainable
supplement in mushroom cultivation. This study investigated the effects of incorporating soybean residue as a partial
replacement for wheat bran in the substrate of Ganoderma lucidum GA2. Substrates were formulated with 1%, 3%,
and 5% soybean residue. The results showed that mycelial growth and fruiting body formation remained comparable
to the control at all supplementation levels. The supplementation of 3% soybean residue significantly increased
polysaccharide content (34.91 mg/g DW), total polyphenols (8.81 mgGAE/g DW), and antioxidant activity (14.87
mgTE/g DW). These findings highlight soybean residue as a promising alternative to conventional materials,
improving the medicinal properties of G. lucidum by increasing its bioactive compounds, and contributing to by-
product valorization.

Keywords: Bioactive compounds, polysacharides, polyphenols, antioxidant capacity.

nam linh chi duge nuoi trong ti nam 1978 va

1. DAT VAN DE

Linh chi (Ganoderma lucidum) 1a loai ndm
dugce liéu duge st dung trong y hoc ¢6 truyén ti
lau doi. Chiét xuat nam linh chi da dugc ching
minh c6 hoat tinh chéng ung thu, diéu hoa mién
dich, bao vé than kinh va chéng tiéu duong do
chtia cac hoat chat sinh hoc nhu polysaccharide,
polyphenol, steroid, terpenoid va vi chat (Atila,
2020; Babitskaya & cs., 2005). Tai Viét Nam,

ngdy cang phat trién rong rai. Trong d6, chung
G. lucidum GA2 c6 ngudn goc tit Thai Lan dude
danh gia 14 phu hgp véi diéu kién khi hau Viét
Nam va c6 tiém ning dé phat trién nubi trong
thuong mai (Ng6 Xuan Nghién & cs., 2019).

Co chat 1a yéu t& quan trong anh hudng dén
sinh trudéng va chat lugng ndm linh chi. Trong
san xudt, ngoai cd chat chinh cung cap carbon,
hiéu qua nudi tréng con phu thudc nhiéu vao
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ngudn dinh dudng bé sung, dac biét 1a nito va
cac nguyén td vi luong (Gurung & cs., 2012).
Nhiéu phu phdm nhu cam gao, cAm mi, bot ngd,
bot dau nanh da duge st dung dé ning cao ning
suat va chat lugng ndm (Gurung & cs., 2012;
Lisiecka & cs., 2015). Mot s6 nghién ctiu vé nudi
trong nadm linh chi tai Viét Nam da st dung bot
ngd, caAm gao, cAm mi (Nguyén Thi Bich Thuy &
cs., 2019; Nguyén Thi Kim Cic & cs., 2021). Tuy
nhién, cac nguyén liéu nay déu c6 han ché& nhu
1An nhiéu tap ch&t nén chit lugng khéng 6n
dinh hoéc gia thanh nhap khéu cao.

Theo Vong & Liu (2016), ba dau nanh giau
protein (15,2-33,4% CK) va chtia nhiéu khoang
chat nhu K, Ca, Mg va c4c vitamin nhém B. Thi
trudng thuc phdm tit dau nanh dude du bao
ting tir 47,1 ty USD nam 2022 1én 62,4 ty USD
vao nam 2028 (Karim & cs., 2025), kéo theo
luong 16n phu phadm phat sinh trong ché& bién.
1kg dau nanh khé dua vao ché& bién siia dau
nanh c6 thé tao ra 1,1-1,2kg ba uét (Vong &
Liu, 2016). Néu khong duge tan dung hiéu qua,
ngudn phu phdm nay khong chi lang phi ma con
anh hudng xdu dén modi trudng; riéng ba dau
nanh cé thé gay that thoat khoang 228 USD cho
modi tAn dau nanh ché bién (Karim & cs., 2025).

Theo Fewell & Gustafson (2007) ba dau
nanh c6 thé st dung 1am nguyén liéu phu trong
nuoi trong ndm. Mot sd nghién ctiu da cho thay
viée b6 sung ba dau nanh cé thé giup tang cudng
sinh truéng va nang cao ham lugng cac hoat
ch4t sinh hoc nhu triterpenoid va phenolic trong
nam dugc liéu (Chutimanukul & cs., 2023).

C6 thé thay ba dau nanh la ngudén phu
phdm giau dinh dudng, sin c6 va c6 tiém ning
thay thé cho cdc nguyén liéu nudi trong nam
hién dang dudgc st dung. Theo Atoji-Henrique &
cs. (2017) viéc ting dung ba dau nanh khéng chi
g6p phan cai thién chat lugng co chat ma con
gitp gidm chi phi va tan dung phu phidm tu
cong nghiép ché& bién mot cach bén viing.

Nghién citu duge thuc hién nham danh gia
hiéu qua cta viéc b sung ba dau nanh vao méi
trudng nuoi trong ndm linh chi G. Iucidum GA2,
thay thé& cho nguyén liéu dang dudc st dung phé
bién 14 cAm mi.
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2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Chiing ndm G. lucidum GA2 dudc cung cap
bdi Vién Nghién ctiu va Phat trién N&m &n, Nom
dugc liéu, Hoc vién Néng nghiép Viét Nam.

Ba dau nanh thu nhan tai Céng ty ¢6 phan
All Origin Viét Nam (Ha Noi) dude sdy kho
(50 + 2°C), nghién min truée khi phan tich va bo
sung vao mdi truong nudi cdy. Cam mi dugc
cung cap bdi Céng ty TNHH sin xuat bdt mi
Vimaflour. Mun cua, cam gao, bot ngdé duge thu
nhan ti cac co sd san xuat tai Viét Nam.

Héa chat: Folin-Ciocalteu (Merck, Diic);
DPPH (2,2-Diphenyl-1-picrylhydrazyl, TCI,
Nhat Ban); trolox (6-hydroxy-2,5,7,8-
tetramethylchroman-2-carboxylic acid, Sigma-
Aldrich, My); HCIO,, H,SO,, ethanol, methanol,
n-hexan (Samchun, Han Quéc); gallic acid,
NaOH, phenol (Trung Qudc).

2.2. Phuong phap nghién ctu

2.2.1. Xac dinh thanh phan dinh duéng cua
nguyén liéu

Ba d4u nanh, cAm mi, cam gao va bot ngbd
dugc phan tich thanh phan dinh dudng gém: ham
lugng protein duge xac dinh bang phucng phap
Kjeldahl (TCVN 8125:2015); ham lugng lipid
dude xac dinh bing phuong phap Soxhlet (TCVN
8951-1:2011); ham lugng tro dudc xac dinh bing
phuong phap nung (TCVN 8124:2009); d6 4m
duge xac dinh bing phuong phap sdy dén khoi
lugng khong d6i (TCVN 9706:2013); ham lugng
carbohydrate dugc xac dinh bing phuong phap
tinh hiéu s6 (FAO, 2003).

2.2.2. Xac dinh anh hudng ctia ba didu nanh
bé sung dén chit lugng ndm linh chi

Chung ndm GA2 dude nudi cdy trén co chat
bé sung ba dau nanh véi ty 1& khac nhau theo
cic cong thiic tai bang 1.

Nguyén liéu duge chuén bi theo phuong
phap cta Dinh Xuan Linh & cs. (2007). Khoi
lugng méi bich nudi trong nam la 1kg (tai PE,
kich thuéc 19 x 37cm). Mdi cong thic géom 9
bich, dugc bo tri 3 1an lip. Cac bich ndm duge
dat trong phong uom cé nhiét d6 25-28°C, d6 4m
65-75%. Sau khi két thic qua trinh uom soi,
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bich dudc chuyén sang phong nudi qua thé cé
nhiét d6 27-30°C, d6 4m 85-90%.

Su sinh trudng, phat trién ctia ndm duge
danh gid qua cac chi tiéu: tdc d6 sinh trudng
trung binh hé sg¢i, thsi gian hé sgi moc kin cg
ch&t, thoi gian xudt hién mam qua thé, thoi
gian thu hai qua thé 1an dau tién, kich thudc
qua thé, khéi lugng qua thé/bich va hiéu sudt
sinh hoc theo phuong phap cta Ngoé Xuin
Nghién & cs. (2019).

Qua thé ndm linh chi sau thu hoach dudc
sdy thang hoa, nghién min va trich ly bang
dung méi ethanol 60% theo phuong phap cua
Veljovi¢ & cs. (2017) v6i mét s6 thay d6i nhu
sau: ty 1& nguyén liéu/dung méi 1a 1/50, nhiét do
trich ly 14 90°C, thdi gian trich ly 1a 2 gig. Mau
dugdc 14y ngau nhién ti ba lan lap thi nghiém.
Dich chiét sau trich ly dugdc phan tich cac chi
tiéu: ham lugng polysaccharides biang phuong
phéap phenol-sulfuric (Nielsen, 2010); ham lugng
polyphenol téng s6 bing thuéc thu Folin-
Ciocalteu (Lim & cs., 2007); kha niang khang
oxy hoa bing cach st dung géc tu do DPPH
(Tabart & cs., 2009).

2.3. Xt 1y 6 lidu
Phan tich ANOVA mot chiéu trén phan

mém Minitab 19 duge st dung dé danh gia anh
hudng ctia cac yéu td thi nghiém. Sé liéu dudgc
biéu dién theo gia tri trung binh + d6 léch chuén
ctua 3 l4n liap thi nghiém. Su khac biét gitta cac
gia tri trung binh dudc xac dinh bing phép so
sanh Tukey v61 mtc tin cdy 95%.

3. KET QUA VA THAO LUAN

3.1. Xac dinh thanh phan dinh duéng cta
nguyén liéu st dung trong nubi trong naim
linh chi

Két qua phan tich thanh phan dinh dudng
ctia cac nguyén liéu st dung trong nudi trong
n&m linh chi dugc trinh bay trong bang 2.

Theo Atoji-Henrique & cs. (2017) sy ting
trudng cia ndm chiu anh huéng béi ham luong
carbohydrate citing nhu ty 1& carbohydrate/
protein. Trong cd chit nudi trong ndm, ngudn
carbonhydrate (cung cdp phan 16n carbon) chu
yéu dén ti mun cua, cac nguyén liéu phu nhu
ba dau nanh cé thanh phan protein déng vai trod
chinh 1& cung c&p nito. Trong bén loai nguyén
liéu, ham lugng protein trong ba diau nanh cao
nhat (28,6%), gap hon hai 1an so véi cam mi,
cAm gao va cao hon nhiéu so véi bdt ngd (7,7%).

Bang 1. Thanh phan co chat nuéi trong nam linh chi

Cong thirc Thanh phan
CT1 (d6i chirng - DC)  87% mun cwa + 7% bot ngd + 5% cam mi + 1% CaCOs;
CT2 87% mun cwa + 7% bot ngd + 4% cam mi + 1% ba dau nanh + 1% CaCO;
CT3 87% mun cwa + 7% bt ngd + 2% cam mi + 3% ba dau nanh + 1% CaCOs;
CT4 87% mun cwa + 7% bt ngd + 5% ba dau nanh + 1% CaCO;

Bang 2. Thanh phan dinh dudng
cta mot s6 nguyén liéu st dung trong nuéi trong nam linh chi

. Nguyén liéu
Thanh phan
Ba dau nanh Cam mi Cam gao B6t ngd
Nwéc(%) 3,3+0,1 10,7 +0,6 85+0,1 12,2+0,1
Protein(%) 28,6 +0,4 125+0,1 10,6 +0,1 7,7+0,0
Lipid(%) 139+0,1 33+0,1 14,717 3,8+0,1
Tro(%) 39+0,1 92+0,3 10,7+0,1 0,7+0,1
Carbohydrate(%) 50,3 64,3 55,5 75,6

Ghi chu: S6'liéu la két qua trung binh + SD cua 3 lan lip phan tich.
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Ham luong protein cao déng nghia véi viéc cung
cap lugng 16n nite hitu co, mot yéu t6 thiét yéu
cho su phat trién va quyét dinh nang sudt caa
nidm (Fewell & Gustafson, 2007). Theo
Chutimanukul & cs. (2023), nité trong cd chat
ciing anh hudng dén su téng hop cac hop chat
khéang oxy héa trong ndm. Ham lugng nito trong
co chat quyét dinh ty 1é carbon/nito, ti d6 tac
dong dén nhiing qua trinh quan trong déi véi su
phat trién ctia ndm nhu phan giai lignocellulose
(Xie & cs., 2017). S¢i n&m phat trién én dinh khi
ty 1é carbon/nito trong méi trudng ti 15/1 dén
45/1 (ty 1é& té61 uu 1a 20/1), trong khi qué trinh
sinh truéng va hinh thanh bao ti ctia ndm
thuong xay ra tot nhat J ty 1é 30/1 dén 40/1
(Zhou, 2017). Do d6, viéc b6 sung nguyén liéu
phu cin duge cAn nhic dé duy tri ty 1é nito pha
hgp trong co chat.

Ham lugng lipid ciing 14 yéu t6 anh hudng
dén su phat trién cta nidm linh chi. Ba dau
nanh c¢6 ham ludng lipid 1a 13,9%, thidp hon
khong dang ké so véi cam gao (14,7%), trong khi
cam mi chi ¢6 3,3% va bot ngd c6 3,8%. Lipid
khéng phai 14 thanh phan thiét yéu nhu carbon
hay nito, tuy nhién, viéc b6 sung chit béo ti
thuc vat c6 thé kich thich su phat trién hé sgi va
san xuét cac chit chuyén héa 6 mot sé loai ndm.
Theo Yang & cs. (2000), b sung dau thuc vat
vao moi truong nudi cdy nadm linh chi 6 mtic phu
hop gitp kich thich phat trién hé s¢i va hinh
thanh polysaccharides, trong khi néng dd cao
hon ¢6 thé gy tc ché.

Ham luogng tro 1a chi s6 phan anh lugng
khoang chat cling c6 su khac biét gitia cac
nguyén liéu. Ba dau nanh c6 ham lugng tro dat
3,9% cao hon so v6i bot ngd (0,7%), trong khi
cam mi va cam gao c¢6 ham lugng tro cao hon
dang ké 1an lugt 1a 9,2% va 10,7%. Ham lugng
tro cao cho thdy su hién dién ctia nhiéu nguyén
t6 khoang, c6 vai tro hd trg hoat dong enzyme,
diéu chinh gia tri pH cua co chat, ¢ dinh nito
va tham gia vao qué trinh trao d6i ch4t néi bao
clia ndm. Ba nguyén t6 quan trong nhat cho su
phat trién ctia n&m linh chi gom phospho, kali
va magié (Zhou, 2017). Nhiéu nghién cttu da cho
thdy trong ba d4u nanh chiia cac khoang chat
nay v6i ham lugng tuong d6i cao, phospho
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(396-444 mg/100g CK), kali (936-1.350 mg/100g
CK), magie (130-257 mg/100g CK) (Li & cs.,
2012; Vong & Liu., 2016).

Nhu vay, v61 ham lugng protein cao, giau
khoang chét, ba dau nanh 1a nguyén liéu bo
sung tiém nang cho co chat trong ndm linh chi.
So v6i cam mi 12 nguyén liéu dang dude st dung
phd bién nhung c6 gia thanh cao va phai nhap
khéu thi ba dau nanh 1a lya chon thay thé giau
dinh dudng va kinh té hon.

3.2. Anh huéng ctia ba dau nanh bé sung
dén su sinh trudng va phat trién ctia nAm
linh chi

3.2.1. Anh hudng ctia ba ddu nanh dén sinh
trudng cua hé sogi

Két qua hinh 1 cho thdy hé sdi ndm phat
trién tot trén cdc méi trudng b sung ba dau
nanh. Sau 3 ngay cdy gidng, chiéu dai hé soi
nam dat ti 22,8-24,1mm va tiép tuc ting lén
71,9-85,9mm sau 18 ngay. Mtc do phat trién hé
soi khong c6 su khac biét c6 y nghia thong ké
gitia cac cong thiic (a = 0,05), cho thiy viéc thay
thé cam mi bing ba dau nanh khéng anh hudng
nhiéu dén su phat trién cta hé soi, méc da CT3
va CT4 (tuong tGng véi ty 1é bd sung 3% va 5%
ba dau nanh) c6 xu hudng phat trién cham hon
80 v4i 2 cong thic con lai.

Téc @ phat trién trung binh cta hé soi
(TDTBHS) & cong thtic doi ching (CT1) tuong
duong véi CT2 va CT4, trong khi gia tri nay
th&p nhat 6 CT3 (Bang 3). Thai gian hé sgi moc
kin co chat (TGKCC) ty 1é nghich véi toc do ting
trudng; cong thtc c6 TDTBHS cang cao thi
TGKCC cang ngin. Cu thé, CT2 c6 thsi gian
moc kin nhanh nhat 1a 26,3 ngay; CT1 va CT4
1an lugt 1a 27,4 va 27,1 ngay; trong khi CT3 dai
nhdt véi 28,4 ngay. Su phat trién cta hé soi caa
ching G. lucidum GA2 trong nghién ctiu nay
tuong tu véi chung G. Ilucidum GAS3 trong
nghién ctiu cia Nguyén Thi Bich Thuy & cs.
(2019), trong d6 TDTBHS ctia chiing GA3 x4p xi
5 mm/ngay va TGKCC trén 30 ngay. Thanh phan
dinh dudng ctia co chit anh hudng dén su phat
trién ctia hé s¢i ndm, do d6 bé sung cac nguyén
liéu gidu dudng chét c6 thé tao diéu kién thuan
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loi cho su phat trién ctia s¢i ndm. Theo Lé Ly
Thuy Tram (2016), khi bé sung cam gao, cAm ngb
va phin gi, sdi ndm linh chi lan kin bich méi
truong sau 34-36 ngay, trong khi 6 cong thic chi
dung mun cua, sau 50 ngay ndm van chua phu
kin. Nhu da chting minh 6 phan trén, ba dau
nanh 1 nguyén liéu giau dinh dudng. Hé s¢i nAm
G cac cong thic b6 sung ba dau nanh trong
nghién ctu nay déu sinh trudng tot. K&t qua nay
cho thay ba dau nanh c6 tiém ning thay thé cac
ngudn bé sung dinh dudng truyén théng nhu cam
ga0, cam mi hodc cam ngo.

Vé dac diém sinh trudng cta hé soi, két qua
bang 3 cho thay gifia cac cong thiic khong cé su
khac biét. Hé s¢gi nAm trong bon cong thiic déu
duge danh gia l1a phat trién nhanh, dong déu,
mat d6 day, sdi c6 mau trang cho thay kha ning
thich nghi t6t cia n&m d6i véi cac co chit nay.

Thanh phan nito trong ba dau nanh cao
hon cam mi, nén khi bé sung cung ty 1é vao co
chat, ba dau nanh cung c4p ham lugng nito
nhiéu hon. Nito 1 yéu t6 thiét yé&u cho su tong
hgp protein va enzyme, déng vai tro quan
trong trong qua trinh trao ddi chat ctia nim.
Tuy nhién, néu ham lugng nito vugt qui nhu
cau sinh trudng ctia ndm, né cé thé gay mét
can bing ty 1é carbon/nitto, dan dén tc ché su
phat trién cta hé s¢i (Nguyén Thi Huyén
Trang & cs., 2023). Diéu nay ly giai vi sao &
cac cong thic c6 ham lugng bd dau nanh cao
(CT3 va CT4), hé soi lai c6 xu hudng phat trién
cham hon so véi CT2 (1% ba dau nanh). Nhin
chung, véi ty 1é ba dau nanh bd sung tit 1-5%
hé sgi ndm van phat trién tét, c6 su khéc biét
gitta cac cong thiic nhung khoéng c6 y nghia
thong ké.
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Hinh 1. Sy phat trién ctia hé sg¢i ndm trén cac cd chat khac nhau
Bang 3. Piac diém sinh trudng ctia hé sgi nAm trén cac co chat khac nhau
congthtc  TDTBHS(mm/ngay) TGKCC(ngay) Pac didm hé soi

CT1 46%+0,3 27.4°+0,2 Hé soi mau trang, day, phat trién nhanh, déng déu
CT2 48%+0,2 26,3°+0,3 Hé soi mau trdng, day, phét trién nhanh, déng déu
CT3 4,0°+0,3 28,4%+0,2 Hé soi mau trang, day, phat trién nhanh, ddng déu
CT4 4,2°+0,2 27,1°+05 Hé soi mau tring, day, phat trién nhanh, déng déu

Ghi chi: Trong cung mét chi tiéu, nhiing s6 liéu cé cung chit cai thi khéng khac biét c6 y nghia théng ké

(P>0,05) trong phép so sanh Tukey mot chiéu.
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CT1 CT2

Ghi chii: Hinh anh duogc chup sau 21 ngay ciy giéng.

CT3 CT4

Hinh 2. Hé sgi nAm trén cac méi trudng co chat khac nhau

3.2.2. Anh hudng ctia ba diu nanh dén su
hinh thanh va phat trién qua thé

Viéc bd sung ba dau nanh vao co chit khong
chi anh hudng dén su sinh trudng, phat trién
ctia hé sgi ma con tac déng dén qua trinh hinh
thanh va ch&t luong qua thé ndm linh chi.

Két qua bang 4 cho thay thoi gian xu4t hién
mam va thu hai qua thé khong c6 su chénh léch
dang ké gitia cac cong thic. Sau 34-37 ngay cay
giong, mam qua thé bit ddu xudt hién, dén
ngay 51-54 qua thé da dat dén do trudng thanh
va ¢6 thé thu hoach. Thdi gian nay tuong tu véi
két qua cua Nguyén Thi Bich Thuy & cs. (2019)
khi danh gia kha ning phét trién cta ching
G. lucidum GA3 trén cd chat gom 87% mun cua
+ 4% bot ngd + 8% cam gao + 1% CaCO,.

Su hinh thanh va phat trién qua thé phu
thudc vao nhiéu yéu t6 nhu ching giéng, thanh
phéan co chat, va cac diéu kién méi truong (pH,
nhiét d3, do 4m,...) (Roy & cs., 2015; Zhou, 2017).
Viéc thay thé cAm mi bang mo6t phan hoic toan
b6 ba dau nanh cé thé lam thay d6i thanh phan
dinh dudng co chat, nhung ndm linh chi van
phat trién t6t. So sanh véi mot s6 nghién ctu
khac vé anh hudng cia co chit nudi cdy dén su
phét trién ctia ndm linh chi, thdi gian xuét hién
mAam va thoi gian bit ddu thu hai qua thé 1an 1
trong nghién ctu nay ngén hon. Cu thé, Ngo
Xuan Nghién & cs. (2019) ghi nhan khi nuoi
trong linh chi trén co chat gém 86% mun cua,
10% cam gao, 3% bot ngd va 1% CaCO,, chung
GA1 c6 thoi gian xuét hién mam qua thé va thu
hai 14n luct 14 46,3 va 89,6 ngay sau khi cay
gidng, trong khi hai chiing GA2 va GA3 c¢6 thoi
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gian xudt hién mam qua thé va thoi gian thu
hai 1an 1 mudn hon. Nghién ctiu cia Roy & cs.
(2015) khi b8 sung cdm gao va cAm mi vao cic co
chat khac nhau cling ghi nhan thdi gian ra mam
qua thé 1a 33-40 ngay va thu hoach 1a 60-90
ngay. Nguyén nhan din dén su phat trién cta
qua thé trong cac nghién ctu khac nhau ngoai
su khac biét vé thanh phan co chat thi diéu
kién nuéi tréng va/ hoic chung gidng cling
khac nhau.

Hinh dang, kich thuéc va néng suit cia ndm
gitia cac cong thtc ciing khéng ¢6 su khac biét c6
¥ nghia thong ké (a = 0,05). Nam c6 dang hinh
than ddc trung (Hinh 2) v6i kich thuée (KT)
trung binh dao dong tu 85,6-101,6mm (KT
ngang) va 86,0-100,8mm (KT doc). Hiéu suat
sinh hoc tuong d6i cao (10,5-11,0%), tuong Gng
v6i khéi lugng nam tuoi ti 53,6g dén 56,0g mdi
bich. Cac chi tiéu nay thap hon so nghién ctiu cua
Ngb Xuan Nghién & cs. (2019) trén ching nam
GA2 véi chiéu ngang dat 12,57cm, khéi luong
trung binh dat 70,39 g/bich va hiéu su4t sinh hoc
dat 17%. Su khéc biét nay c6 thé do diéu kién va
cd chit nuodi trong khong gidng nhau.

Nhiing ké&t qua trén cho thdy nadm linh chi
c6 thé phat trién tot trén méi trudng co chat bo
sung ba dau nanh. Nhu vay, c6 thé két luan ba
dau nanh 1a mo6t nguyén liéu phu hgp cho nuéi
trong ndm linh chi. Khi b6 sung ba dau nanh
vao cd chat véi ty 1& 1-5%, su sinh trudng cta
chting ndm linh chi GA2 trong ca giai doan hinh
thanh, phat trién hé soi va qua thé déu & mic
tot so véi cong thiic d6i chiing, chiing t6 ham
lugng va su can bing gitia cac thanh phan dinh
dudng la phu hgp.
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Bang 4. Su phat trién ctia qua thé ctia nAm GA-2 trén cac co chat khac nhau

Cong thirc Thoi gian xuét hién mam qua thé(ngay) Thoi gian thu hai qua thé(ngay)
CT1 36,2+ 0,4 53,3*+0,0
CT2 35,4ab +0,3 53,5°+0,2
CT3 35,2b +0,2 53,2°+0,2
CT4 34,5°+05 51,7°+0,3

Ghi chii: Trong cting mét chi tiéu, nhiing s6 liéu cé cung chii cai thi khéng khéc biét c6 y nghia

théong ké (P >0,05) trong phép so sanh Tukey mét chiéu.

Bang 5. Khéi lugng, kich thude qua thé

va hiéu suit sinh hoc ctia ching nim GA-2 trén cac co chat khac nhau

Cong thirc KT ngang qua thé(mm) KT doc qua thé(mm) Khéi lwgng ndm/bich(g) Hiéu suét sinh hoc (%)
CT1 101,6°+ 6,8 100,8%+ 4,5 53,6+ 2,5 10,5°+0,5
CT2 91,22+ 12,7 87,0°+5,6 56,0°+2,9 11,0+ 0,6
CT3 85,6 + 6,6 86,0 £ 9,3 53,9+ 4,2 10,6°+0,8
CT4 91,5 £ 5,0 95,7% £ 4,7 53,7°+2,1 10,5 + 0,4

Ghi chi: Trong cing mot chi tiéu, nhiing sé liéu cé cung chit cai thi khong khac biét cé y nghia thong ké

(P >0,05) trong phép so sanh Tukey mét chiéu.

CT1

CT2

Ghi chd: Hinh anh dugc ghi nhan sau 54 ngay ciy giong.

CT3

CT4

Hinh 2. Qua thé ctia nam linh chi trén cac co chat khac nhau

3.3. Anh hudng viéc b8 sung ba dau
nanh dén cac hoat chat sinh hoc trong naim
linh chi

Bén canh nhiing yéu t6 nhu ching giéng
hay mua vu thi co chdt nuéi trong ciing anh
hudng truc tiép dén ham luong cic hoat chat
sinh hoc trong ndm (Ha & cs., 2015).

Két qua hinh 3 cho thdy ham lugng
polysaccharide (PS) trong dich chiét nadm linh
chi ¢6 su khac biét dang ké gitia cac cong thic.
CT3 (3% ba dau nanh) c6 ham lugng PS cao
nhat, dat 34,91 mg/g CK, trong khi CT1 (déi

chiing) thap nhat véi 30,05 mg/g CK. Khi ty 1é
ba dau nanh tang ty 1& dén 5% (CT4), ham
lugng PS giam xudng 31,02 mg/g CK, cho thay
b6 sung ty 1é ba dau nanh qua cao khéng mang
lai hiéu qua tich cuc. Ham lugng PS ctia céc
mAau nidm trong nghién ctiu nay cao hon so mau
nidm cung ching GA2 trong tai Tam Dao
(7,02 mg/g) (Ng6 Xuan Nghién & cs., 2019).
Theo Babitskaya & cs. (2005), qua trinh
téng hgp polysaccharide ciia ndm linh chi chiu
anh hudng tit ngudn carbon va nitd c6 trong moi
trudng nudi cdy. Ty 1é carbon/nitd tir 18/1 dén
25/1 dudc xac dinh 1a t61 uu cho viéc hinh thanh
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polysaccharide trong sdi nam. Sy khac biét vé
protein cling nhu cac thanh phan khac giiia cac
loai co chét c6 thé anh hudng dén ham lugng
polysaccharide trong qua thé n&m linh chi
(Babitskaya & cs., 2005).

Ngoai polysaccharide, polyphenol ciing la
nhém hgp chat sinh hoc ¢6 vai tro quan trong
trong ndm linh chi. K&t qua phan tich cho thay
thay d8i ty 16 ba dau nanh bd sung vio méi
truong da tac dong dang ké d&n ham lugng
polyphenol téng s6 (TPC) trong qua thé ndm
linh chi. Ham lugng TPC th4p nhat & CT1 (d61

chiing), dat 7,38mg GAE/g CK. Khi thay thé&
1% cam mi bang ba dau nanh (CT2), ham
lugng TPC tang 1én 8,02mg GAE/g CK. TPC
dat gia tri cao nhat & cong thic CT3 (3% ba
dau nanh), v6i 8,81mg GAE/g CK. Tuy nhién,
khi tang lugng ba dau nanh b sung lén 5%
(CT4), ham lugng TPC gidm con 7,46mg GAE/g
CK (Hinh 4). So v6i ham lugng TPC ctia ndm
linh chi trong tai Trung Quéc trong nghién ctu
cua Dong & cs. (2019), dat 4,68 mg/g CK gia tri
cao nhat ghi nhan trong nghién ctu nay cao
hon nhiéu.

38
3 3% T
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s 34 - b
8 T
3 g 32 1 c = 5
§:9 30{ = *

=g 4

g‘ag 28
& 26
_'I% 24 -

22 -

20

CT1 CT2 CT3 CT4
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Ghi chii: Céc s6'1iéu cé cuing chit cai thi khéng khéc biét c6 y nghia théng ké (P >0,05) trong phép so sanh Tukey

mét chiéu.

Hinh 3. Ham lugng polysaccharide t6ng s6 trong nam linh chi trén co chat khac nhau

-
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Ghi chu: Cac sé'liéu cé cung chit cai thi khong khéc biét cé y nghia théng ké (P >0,05) trong phép so sanh Tukey

mét chiéu.

Hinh 4. Ham lugng polyphenol tong s6 trong nam linh chi trén cac co chat khac nhau
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Ghi chii: C4c s6'liéu cé cung chit cai thi khéong khac biét c6 y nghia thong ké (P >0,05) trong phép so sanh Tukey

mot chiéu.

Hinh 5. Kha niang khang oxy héa ctia nim linh chi trén cac co chat khac nhau

Ham lugng TPC tang so véi ddi chiing khi
b6 sung ba dau nanh ¢ mtc 1-3% (CT2, CT3) ¢6
thé lién quan dén viéc tang cudng ham lugng
nitoé hiiu co cho co chat tit nguyén liéu nay, tao
diéu kién thuén lgi cho qua trinh sinh téng hgp
céac hgp chat polyphenol (Chutimanukul & cs.,
2023). K&t qua tuong tu ciing dudc bao céo
trong nghién ctiu cia Chutimanukul & cs.
(2023) khi danh gia anh huéng cua viéc bd
sung ba dau nanh dén ham lugng polyphenol
téng s6 cta ndm hau tha H. erinaceus. Nhin
chung, cac ngudn nitd hitu co thudng duge xem
la yéu t6 thic ddy qua trinh tdng hop cac hgp
chat polyphenol trong ndm (Chutimanukul &
cs., 2023).

Nhiéu nghién ctu chi ra rdng nam linh chi
c6 hoat tinh chéng oxy héa manh nhé ham
lugng cao cac hgp chit polyphenol, triterpenoid
va polysaccharide, hoat tinh khang oxy héa cta
nidm c6 méi tuong quan ty 1& thuan v6i ham
lugng cac chdt nay (Kim & cs. 2008; Dong &
cs., 2019).

Trong nghién ctiu nay, hoat tinh khang oxy
héa ctia ndm GA2 dugc danh gia qua kha ning
loai bd goc tu do DPPH. K&t qua phan tich
(Hinh 5) cho th&y dnh hudng rd rét cua ty 1é ba
dau nanh trong co chat. CT3 (3% ba dau nanh)

dat gia tri cao nhat (14,87mg TE/g CK), tuong
ting v6i mtic TPC va TPS cao nhat. Nguge lai,
CT1 (d6i ching) va CT4 (b6 sung 5% ba
dau nanh) hoat tinh th&p hon, 1an lugt la
13,86mg TE/g CK va 13,71mg TE/g CK, pht hgp
v6i xu huéng giam ctia TPC va TPS & cac cong
thiic nay. CT2 (b6 sung 1% ba dau nanh) dat gia
tri trung binh la 14,38mg TE/g CK.

Tém lai, viéc thay thé nguyén liéu cam
mach bing bd dau nanh lam thay déi ty 1é
carbon/nito ciia cd chit, tit d6 tac dong dén qua
trinh sinh téng hop polysaccharide, polyphenol
va hoat tinh khang oxy héa ctia ndm linh chi. B4
sung 3% ba dau nanh c6 thé da tao diéu kién
dinh dudng t6i uu, trong khi mic 5% c6 thé lam
méat can bang, din dén giam ham lugng cac hop
chit c6 hoat tinh sinh hoc.

4. KET LUAN

Nghién ctiu cho thdy ba dau nanh la
nguyén liéu thay thé tiém ning cho cam mi
trong co chit nudi trong ndm linh chi. B6 sung
v6i ty 18 tit 1-5%, hé sgi n4m van phat trién tot,
thoi gian thu hoach, va niang suét qua thé tuong
duong v6i d6i ching. Dac biét, bs sung ba dau
nanh giap ting ham lugng polysaccharide,
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polyphenol va kha ning khang oxy héa cta qua
thé, trong d6 ty 16 3% cho hiéu qua cao nhAt.
Nhiing két qua nay gép phan phat trién quy
trinh nudi trong ndm linh chi theo huéng bén
viing, st dung ba dau nanh khéng chi tan dung
duge phu phdm nay ma con gép phan nang cao
gia tri clia san phdm n&m linh chi.
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