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DANH GIA NANG SUAT VA HIEU SUAT CHUYEN
HOA SINH HOC CUA NAM BDONG TRUNG HA THAO
(Cordyceps militaris) TREN CO CHAT KHOAI LANG

Nguyén Thi Pha Ly"*, Hi Huynh Héong Vii! va V6 Duy Hoang!
!Khoa Nong nghiép, Tai nguyén va Moi truong, Triong Pai hoc Pong Thap

TOM TAT

Nghién ctru duoc thuc hién nham tuyén chon co chat bé sung khoai lang dé nuoi trong nidm dong
trung ha thao (Cordyceps militaris) dat san luong nam tuoi va hiéu suat chuyén héa sinh hoc cao.
Trong s6 8 mdi truong nhan giong cap 1, C. militaris phat trién hé soi nhanh nhat trén moi treong
Martin’s peptone dextrose agar (MPDA; dextrose 10 g/I, peptone 5 g/1, MgSO, x 7H,0 0,5 g/1,
KH,PO, 1 g/1, agar 20 g/1, pH 6,0) sau 28 ngay 1. Khéi luong kho he s¢i dat 13,5 - 13,7 g/1 sau 144
gi® nhan giong trén moi truong YM bo sung khoang. Trong thir nghiém danh gia su phat trién cia C.
militaris trén 5 loai co chat khoai lang gdm: Khoai lang trang, khoai lang vang, khoai lang tim, khoai
lang nhu ngoc va khoai lang sita, tuyén chon duoc co chat khoai lang sita voi khoi luong qua thé tuwoi
va hiéu suat chuyén hoéa sinh hoc cao nhat dat 18,2 + 0,7 g/hop va 41,0 + 1,1%. Co chat c6 ty le phoi
ché gitta gao huyét rong va khoai lang sira 1a 2: 1, dat téng s6 luong mam 82,3 + 0,6 mam/hop, khéi
lwong nam tuoi 49,6 + 0,2 g/hop va hiéu suat chuyén héa sinh hoc 58,6 + 1,0%. Ham luong hoat chat
adenosine va cordycepin qua thé kho dat 2.147 mg/kg va 914 mg/kg, khac biét khong dang ké so

voi mau doi ching.

Tt khoa: Cordyceps militaris, co chat khoai lang, hoat chat sinh hoc, nam duoc liéu.

1. DAT VAN BE

Nam duoc liéu tir lau da duoc tmg dung
rong rai trong y hoc, dac biét trong hé tro diéu
tri cac bénh lién quan dén hé mién dich va bénh
man tinh nho chtra nhiéu hop chat cé hoat tinh
sinh hoc. Trong &6, Cordyceps militaris thuoc
giong Cordyceps, ho Cordycipitaceae va 16p
Ascomycetes, duoc xem la duoc liéu quy trong
cac loai thao duoc va duoc st dung phé bién
trong y hoc ¢6 truyén & mot s6 nudc phuong
bong [1]. Qua thé C militaris chita nhiéu hop
chat sinh hoc quan trong nhu”: Cordycepin,
adenosine, inosine, mannitol, sterol,
polysaccharide va pentostatin [2]. Nhiéu nghién
cttu da ching minh tiém nang sinh hoc ctia C
militaris trong ho tro diéu tri nhu khang t€ bao
ung thu, chong thiéu mau co tim, chong oxy
hoa, ting cuong kha niang mién dich, khang
viém, chong su suy thoai than, ha huyét ap &
nguoi cao huyét ap va cai thién chtic nang sinh
ly & nam gidi [3 - 5]. Pac biét, cordycepin ctua C.
militaris con c6 tac dung khang virus, bao gom
SARS-CoV-2 [6, 7].
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Quy trinh nuoi trong C. militaris thuong
duoc chia thanh ba giai doan dua trén dac diém
sinh truong gém phat trién hé soi, hinh thanh
mam va phat trién tao qua thé [8]. Trong d6, qua
trinh nhan giong duoc tién hanh qua hai cap
gom giong cap 1 (nudi cdy heé soi ndm trén moi
truong ran) va giong cap 2 (nhan giéng trén moi
truong dich 16ng). Hiéu suit sinh hoc va ham
luong cac hop chat sinh hoc phu thudc vao
nhiéu yéu to nhu diéu kién anh sang, nhiét do,
do 4m, pH va cac chat dinh duong [9]. Trong do,
co chat nuoi trong 1a mot trong nhimg nhan to
chinh anh huwong truc tiép dén nang suit nam,
dong thoi cac co chat phé bién nhu gao, nhong,
ngt coc, cam gao, cam mi va hat lda mi, da duoc
st dung dé san xuat qua thé va hop chat sinh
hoc tit C. militaris [10, 11].

Gao huyét réng la mot loai gao giau
anthocyanin (534,8 mg/100 g), protein (8,90%),
vitamin va khoang chat [12], duoc quan tAm nhu
mot trong nhitng co chat tiém nang dé nuoi cay
C. militaris nho vao gia tri dinh dudng cao. Bén
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canh do6, khoai lang (Jpomoea batatas, ho
Convolvulacea) la mot loai nong san c6 ham
lwong tinh bot kha cao (22,0 - 27,9%), luong
duong tong so (sucrose, glucose, fructose) trong
khoang 4,10 - 10,82 g/100 g [13] va duoc trong
phd bién & khu vuc dong bang song Ctru Long
ciing dugc xem la ngudn co chat bé sung dinh
duong kha thi. Tuy nhién, hién van con it cac
nghién ctru danh gia vé kha nang sinh trudong va
cac hop chat sinh hoc cta C. militaris khi duoc
nudi cdy trén co chat phoi ché gitta gao huyét
rong va khoai lang. Vi vay, nghién cttu nay duoc
thuc hién voi muc tiéu 1a tuyén chon co chat bé
sung khoai lang thich hop cho qua trinh nuoi cay
C. militaris dat nang suat va hiéu suat sinh hoc.
Két qua nghién ctru ky vong sé cung cap co so
khoa hoc cho viéc tan dung hiéu qua cac nguon
nguyén liéu néng nghiép dia phuwong trong san
xuat nam duoc liéu.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Ching nam C. militaris (accession number
MN622777.1) duogc thu thap & Phong thi nghiém
Vi sinh vat, Truong Pai hoc Pong Thap. Ching
nam nay duoc hoat hoa trén moi truong potato
dextrose agar (PDA; 200 g/1 khoai tay, 20 g/I
dextrose, 20 g/1 agar) & 25°C trong 20 ngay.

Nguén nguyén liéu gao huyét rong va 5 loai
khoai lang (khoai lang trang, khoai lang vang,
khoai lang tim, khoai lang nhu ngoc va khoai
lang stra) duoc thu thap & cho Cao Lanh, thanh
pho Cao Lanh, tinh Dong Thap.

2.2. Phuong phap nghién ctru

2.2.1 Khao sat moi truong nhan giong cap 1

Tam loai moéi truong khac nhau duoc chuin
bi voi thanh phan trinh bay & bang 1, diéu chinh
pH, hép tiét trang & 121°C trong 15 phut, rot vao
dia petri (90 x 15 mm) va dé nguoi. Miéng thach
chtra to ndim (4 x 4 mm) da hoat hoa duoc cay
vao cac dia moi truong va & 25°C trong toi.
Duong kinh to ndm phat trién trén bé mat moi
truong duoc do sau 7, 14, 21 va 28 ngay [14].

Béng 1. Tén, thanh phan va khai legng cic moéi tredng nhin giong cap 1

STT Tén moi truong Thanh phan va khoi luong Ngulz)}rllét)ham
1 Water agar (WA) Agar 20 g/1 [15]
9 Yeast malt peptone Dextrose 10 g/1, malt extract 3 g/1, peptone 5 [15]

dextrose agar (YMA) g/1, yeast extract 3 g/1, agar 20 g/1, pH 6,0
Dextrose 4 g/1, malt extract 10 g/1, yeast
3 Malt yeast agar (MYA) extract 4 g/1, agar 15 g/1, pH 6,0 [16]
4 Malt extract agar (MEA) Dextrose zog’(iil;?ﬁtzgxz;;??ggof g 1, peptone 1 [17]
5 Sabouraud dextrose agar | Dextrose 40 g/1, peptone 10 g/1, yeast extract 18]
plus yeast extract (SDAY) 10 g/1, agar 15 g/1, pH 5,6
6 Martin’s peptone dextrose | Dextrose 10 g/1, peptone 5 g/1, MgSO, x 7H,0 [16]
agar (MPDA) 0,5 g/1, KH,PO, 1 g/1, agar 20 g/1, pH 6,0
7 Sabouraud dextrose agar Dextrose 40 g/1, peptone 10 g/1, agar 15 g/I, [19]
(SDA) pH 5,6
Dextrose 20 g/1, peptone 2 g/1, yeast extract 2
8 Yeast extract (MCM) g/1, MgS0, x 7H,0 0,5 g/1, KH,PO, 0,46 g/1, [19]
K,HPO, 1 g/1, agar 20 g/1, pH 7,0

2.2.2. Khdo sat thoi gian nhan giong cap 2

Nam C militaris duoc nuodi cdy trén moi
truong da duoc chon & noi dung 2.2.1, miéng
thach chtta to ndm (4 x 4 mm) duoc cdy vao binh
tam giac 500 ml chira 250 ml moéi truong YM b6
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sung khoang (20 g/l dextrose, 3 g/I malt
extract, 5 g/1 peptone, 3 g/l yeast extract, 0,25
g¢/1 KH,PO,, 1 g/1 K,HPO,, 1 g/1 MgSO, x 7H,0)
da duoc thanh triing & 121°C trong 15 phut. Mau
duoc 0 lac 7 ngay & 25°C voi toc do 120
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vong/phut trong t6i. Mau nuéi véi 3 1an lap lai,
giong dich thé & mdi ngay t duoc ly tAm & toc do
4.000 vong/phut trong 20 phut, thu 14y phan can
va rtra 3 1an voi nudc cat, say ¢ 60°C trong 24 gio,
can khoi luong kho [20].

223 Dinh gid nang suat va hiéu suat
chuyén hoa sinh hoc cua C. militaris trén cdc co
chat khoai lang

Can 30 g méi loai co chat khoai lang (khoai
lang trang, khoai lang vang, khoai lang tim,
khoai lang nhu ngoc va khoai lang stta), 10 g
nhong tam va 60 ml moi truong YM bd sung
khoang cho vao hop polypropylene (thé tich 700
ml, cao 10 cm, duwong kinh miéng 12 cm). Hap
tiét tring hop moi truong & 121°C, 20 phut va dé
nguoi. M6i hop moi treong duoc cay 10 ml giong
cap 2 va u trong diéu kién toi & 22°C va do 4m
duy tri & khoang 60 - 70%. Sau khi to ndm lan kin
co chat thi kich thich tao qua thé & 20°C, do 4m
85 - 90%, chu ky ngay/déem la 12: 12 gio véi
cuong do chiéu sang 500 lux. Qua thé truéng
thanh duoc thu hoach sau 50 - 60 ngay . Theo
doi thoi gian hinh thanh qua thé (ngay), tong so6
mam sau 30 ngay i (mam/hop), chiéu dai (mm)
va khoi luong qua thé twoi (g/hop), hiéu suat
chuyén hoa sinh hoc (BE) theo cong thic cia
Nguyen va cs (2019) [21].

_ khéi lrgng qua thé khé

BE (%) 100

" khéi lwong co chat khé

2.2.4. Khéo sit co chat voi cdc ty Ié phoi ché
gitta gao huyét rong va khoai lang

Trong thi nghiém nay, co chat co cac ty le
phoi ché giita gao va khoai lang lan luot 1a 2: 1
(2G1K), 1: 1 (1G1K), 1: 2 (1G2K) va mau doi
ching (BC) 1a co chat 100% gao huyét rong. Can
30 g co chat da phoi ché theo cac ty 1¢, b6 sung
thém 10 g nhong tam va 60 ml moi truong YM
b6 sung khoang cho vao hop polypropylene. Hop
moi truong duoc hap tiét triing, cdy giong, nudi
1 va thu hoach voéi cac thong sé twong tu muc
2.2.3. Theo doi téng s6 mam sau 30 ngay U
(mam/hop), khoi luong qua thé tuoi (g/hop) va
hiéu suat chuyén hoéa sinh hoc (%).

Qua thé cta co chat phoéi ché cé ning suat
va hiéu suat chuyén hoa sinh hoc cao duoc phan
tich ham luong hoat chat adenosine va
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cordycepin bang phuong phap HPLC. Hai hoat
chat nay duoc chiét bang ethanol/nudc (ty lé 1:
1), pha v& cau tric bang song siéu am & tan suat
40 kHz trong 15 phut, khong gia nhiét. Sau khi
loc va duoc tach qua cot pha dao C18. Dung dich
chiét duogc xac dinh bang dau do UV & budc
song 260 nm. Chat chuin adenosine (d6 tinh
khiét > 99%, Sigma - Aldrich, Merck, Dtc) va
cordycepin (do tinh khiét > 95%, LGC Group,
Canada) duwoc st dung. Pha dong st dung dung
dich dém methanolacetate (pH = 5,2; ty 1&é 1: 9
v/v) trén may HPLC dau do UV (Prominence-i
LC 2030 Plus, Shimadzu Corporation, Nhat
Ban). Viéc thu thap va phan tich di liéu duoc
thuc hién bang phin mém Empower PDA
(Waters Corporation) [22].

2.2.5. Phuong phap xu Iy so'liéu

S6 lieu thi nghiém duwoc xt ly bang
Microsoft Excel 2021 (Microsoft Corporation,
Hoa Ky) va thong ké bang phan mém
Statgraphics 19 (Statgraphics Technologies,
Inc., Hoa Ky).

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. X4c dinh mai trudng nhan giéng cip 1

Moi trudng nudi cay dong vai tro quan trong
trong viéc t6i tvu hoa su phat trién hé soi & cac
loai Cordyceps. Trong thi nghiém nay, 8 loai moi
truong tr nghéo dinh duong dén giau dinh
duong duoc st dung dé danh gia kha ning sinh
truong va phat trién cta C. militaris & cac
khoang thoi gian 4 khac nhau.

Két qua & hinh 1 cho thdy, duong kinh hé
soi tang lién tuc sau méi tuan G va & ngay thir 28
trén moi truong MPDA to nam da lan hét bé mat
dia. O thoi diém 21 ngay 0 thi duong kinh hé soi
tang manh tr 18 - 28 mm so véi 14 ngay 1, sau
do6 toc do phat trién cham lai & 28 ngay . He soi
C. militaris c6 thé phat trién trén tat ca 8 loai moi
truong voi mat do hé soi day, ngoai trir moi
truong WA (Hinh 2). Trong d6, duong kinh hé
soi dat gia tri cao nhat trén 2 loai moi truong bé
sung khoang nhu MPDA (90,0 = 0,0 mm) va
MCM (86,0 = 0,0 mm). Mac du, moi truong
SDAY va SDA chutra ham luong cac-bon cao hon
YMA va MEA nhung duong kinh hé so¢i tuong
duong voi YMA va MEA, cu thé duong kinh he
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soi dao dong txr 76 - 82 mm. C. militaris phat
trién kém nhat trén 2 moi truong MYA va WA
voi duong kinh hé soi thap hon tir 15,0 - 15,3 mm
so voi moi truong MPDA.
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Hinh 1. Sy phét trién hé soi cia C. militaristrén
cic moi treong khac nhau
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Ghi chu: Cic cot trong cung mot khoiang
thoi gian c6 mau tr giong nhau thi khac biét
khong co y nghia thong ké vor do tin cdy 95%.

MYA 27 suk‘d \?AY
4 / 7 7 2N

Hinh 2. Dic tinh hé soi C. militaris trén cac loai
moi tredng sau 28 ngay 0

Két qua nay khac biét voi két qua nghién
ctu cua Vi Hoai Nam va cs. (2020), méi truong
nhan giong cap 1 t6i uu 12 moi truong PDA bd
sung 10 g/1 peptone voi duong kinh khuén lac
dat 9,7 cm sau 20 ngay nudi cdy ¢ 23°C [23].
Theo Rathi va cs (2023) C. militaris phat trién hé
soi tot nhat trén moi truong Vogel voi duong
kinh khuan lac 1a 5,7 cm sau 20 ngay & 25°C
[24]. Theo Gour va cs (2021), C. militaris phat
trién heé soi t6i da trén moi truong CDA (Czapek
Dox Agar) & 20°C [25]. Su khac biét vé toc do
phat trién he soi cia C. militaris gitta cac nghién
ctru c6 thé xuat phat tir nhiéu nguyén nhan, bao
gom thanh phan méi truong nuodi cdy, diéu kién
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nuodi i va dac diém sinh ly riéng cta ting chiing
nam duogc st dung [25, 26]. Nhu vay, moi truong
nhan giong cip 1 cho thay, kha niang lan to nAm
nhiéu nhat trong cac moi truong thit nghiém la
MPDA.

3.2. Thoi gian nhan gidng cap 2
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Hinh 3. Khéi luong kho hé soi C. militaris duoc
nudi cay chim

Ghi chi: Cic cot cé6 mau tir giong nhau thi
khic biét khong co y nghia thong ké voi do tin
cdy 95%.

Sinh khoi he soi ctia C. militaris trong diéu
kién nuoi cdy chim ¢ cac thoi gian G khac nhau
lan luot duoc trinh bay trong hinh 3. Két qua cho
thay, khoi luong sinh khéi thdp nhat trong 3
ngay dau 1 voi khai luong heé soi dao dong tir 1,3
- 1,7 g/1 va kich thudc cac hat pellet nhé. Sau 96
va 120 gio 0 thi toc do phat trién ting manh, cu
thé khai lwong heé soi tang tir 5,6 - 6,6 g/1. Pac
biét, khoi luong sinh khoi cao nhat dat dugc sau
144 va 168 gio 1, lan luot 13,5 + 0,8 g/l va 13,7 +
0,8 g/1, khac biét khong c6 y nghia thong ke (p >
0,05). Vi vay, thoi gian nhan giong cép 2 co thé
duoc xac dinh ¢ 144 gio. Két qua nay twong dong
voi két qua nghién ctru cia Nguyen va cs (2020),
theo do6 san luong sinh khoi cao nhat dat duoc &
dong DT4 va DT3 sau 6 ngay ké tir khi cay lan
luwot 1a 11,08 + 0,65 g/1 va 11,04 + 0,18 g/1 [27].
Theo Mani va cs (2015), sinh khoi hé soi dat gia
tri cao trén moi truong PMP broth (11,67 + 0,25
g/1) va sucrose broth (11,63 = 0,28 g/1) sau 5
ngay u [28].

3.3. Niing suat va hiéu suit chuyén hoa sinh
hoc ctia C. militaris trén c4c co chat khoai lang

Co chat va chiing nam 1a cac yéu t6 quan
trong doi voi nang suat va ham luong cac hoat
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chat sinh hoc trong qua trinh nudi trong C
militaris [29]. Do d6, kha nang nuéi trong C

militaris trén 5 loai co chat khoai lang duoc khéo
sat. Két qua duoc thé hién & bang 2.

Béng 2. Ning suit va hiéu suat chuyén hda sinh hoc ctia C. militaris duoc nudi trong trén cac
loai co chat khoai lang khac nhau

Co chit }II}: }(:’1 tﬁiﬁl Téng s6 | Chiéudai | Khailuong |Khoi luong
STT . 2 oy 2 mam qua thé | qua thé twoi |[co chatkhg BE (%)
khoai lang qua thé A . . A
(ngay) (mam/hop)|  (mm) (g/hop) | (g/hop)
1 Trang 16,0+ 0,02 | 31,7+0,6° | 48,0+ 1,0 | 11,3+0,2° | 6,3+0,0 | 22,2+ 0,4¢
2 Vang 16,7+0,6* | 26,7+15% | 51,7+15° | 11,7+0,5° | 6,3+0,0 | 23,1+1,1°
3 Tim 14,0+0,0> | 41,0+1,0* | 67,7+1,5* | 182+02* | 7,3+0,4 | 31,3+1,4"
4 Nhu ngoc 14,3+0,6" | 30,3+0,6° | 53,7+0,6° | 13,9+0,3" | 9,6+0,1 | 18,1+0,3¢
5 Sira 17,3+1,5* | 34,7+12> | 62,0+2,0" | 182+0,7* | 56+04 | 41,0+1,12

Ghi chu: Céc s6'liéu trong bang 14 gid tri trung binh cua 3 lan Iap lai. Cdc gid tri cé mau tir giong
nhau thi khac biét khong co y nghia thong ké voi do tin ciy 95%.

Két qua & bang 2 cho thay, thoi gian hinh
thanh qua thé trong khoang 14,0 - 17,3 ngay trén
5 loai co chat khoai lang, trong d6 co chat khoai
lang tim va nhu ngoc hinh thanh qua thé som
nhat, 1an luot 1a 14,0 + 0,0 va 14,3 + 0,6 ngay sau
1, ngan hon tir 3,0 - 3,3 ngay so voi cac co chat
con lai. Tong so lwong mam va chiéu dai qua thé
trén tat ca cac co chat dao dong khoang 26,7 -
41,0 mam/hop va 48,0 - 67,7 mm, dac biét trén
co chat khoai lang tim (41,0 £ 1,0 mam/hop va
67,7 £ 1,5 mm) va khoai lang sita (34,7 £ 1,2
mam/hopva 62,0 + 2,0 mm), cao hon so v6i 3 co
chat con lai. Nang suat cao nhat trén co chat
khoai lang tim va sira dat 18,2 g/hop, khac biét
khong c6 y nghia thong ké ¢ do tin cay 95%, ti€p
theo 1a khoai lang nhu ngoc (13,9 g/hop) va thap
nhat 1a khoai lang trang va vang (11,3 va 11,7
g/hop). Hiéu suat chuyén hoda sinh hoc dat cao
nhat trén co chat khoai lang sita (41,0 + 1,1%),
tiép theo 1a khoai lang tim (31,3 + 1,4%) va thap
nhat trén khoai lang nhue ngoc (18,1 + 0,3%). Vi
vay, co chat khoai lang sita duoc tuyén chon cho
thi nghiém tiép theo.

Mic du, co chat khoai lang sita cho hiéu
suat sinh hoc cao hon so vdi nghién ctru cta
Jiaojiao va cs (2018) [30]. Cu thé, khi nuoi C
militairs trén co chat lua mi trong diéu kién
stress anh sang (10 ngay & nhiét do 20°C va
cuong do anh sang 6.000 lux) dat hiéu suat sinh
hoc cao nhat 17,48 + 0,5% [30]. Tuong tu, ching
DT3 khi nudi trén co chat gao lut bé sung bot
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nhong dat hiéu suat sinh hoc cao nhat 1a 8,95 +
0,07%. Tuy nhién, két qua vé nang suat thi thap
hon so v6i nghién ctru cia Nguyén Hong Hué va
cs. (2022), khi nuoéi cay C. militaris trén co chat
gao, dat nang suat lan luot tir 22,1 - 30,0 g/hop,
tuy thudc vao loai gao [31]. Theo Sharma va cs
(2024), trén co chat gao lat thi nang suat dat
30,87 g/co chat [32]. Do @6, viéec phoi ché co
chat gitra gao va khoai lang stta duoc xem 1a can
thiét nham tan dung vu diém vé hiéu suat sinh
hoc ctia co chat khoai lang sita va ning suat cao
clia co chat gao, tir d6 nang cao hiéu qua nudi
trong C. militaris.

3.4. Co chit nuéi cdy v6i cac ty 1é phéi ché
gitta gao huyét rong va khoai lang

Dé x4c dinh ty 1é phoi ché t6i wu gitta gao va
khoai lang, tién hanh phdi ché véi céac ty 1é khac
nhau gém 2: 1, 1: 1 va 1: 2, twong tng véi cac
nghiém thic 2G1K, 1G1K va 1G2K. Két qua thi
nghiém duoc trinh bay & bang 3.

Két qua cho thdy, s6 luong mam c6 su khac
biet dang ké gitra cac ty lé phoi ché, dao dong tir
70,7 + 1,5 (1G2K) dén 82,3 + 0,6 (2G1K). So voi
cac ty le khac, nang suat cua 1G2K la thap nhat,
chi dat 36,4 + 0,5 g/hop, ning suat cia DC va
2G1K cao hon so véi 2 ty 1é con lai, 1an luot dat
52,6 + 1,1 g/hop va 49,6 + 0,2 g/hop. Pang chu y,
co chat bo sung khoai lang sita lam gia tang hiéu
suat chuyén hoa sinh hoc, trong d6 hiéu suat cao
nhat 1a 58,6 + 1,0% & 2G1K, 3 ty 1é con lai khong
co su khac biét voi BE dao dong tir 54,9 - 56,5%.
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Bang 3. Ning sudt va hiéu suat chuyén héa sinh hoc ctia C. militaris dueoc nuéi tréng trén cac co

chit cd ty 1é phdi ché khic nhau

. , Téng s6 mam Khoi lvong qua | Khai luong co chat .
STT | Nehiémthtc | ¢ im/hop) | thé toi (g/hop) | kho (z/hop) BE ®)
1 bC 81,0+ 2,02 52,6 +1,1° 12,0+ 0,2 55,0 + 1,4
2 2G1K 82,3 +£0,6 49,6 + 0,2 10,6 £ 0,1 58,6 + 1,0?
3 1G1K 76,3 + 0,6 445 +1,0° 9,9+0,1 56,5+ 0,8"
4 1G2K 70,7 +£1,5° 36,4 + 0,54 8,3+0,1 54,9 + 0,9

Ghi chii: Cic sé'liéu trong bang 14 gid tri trung binh cua 3 Ian Igp lai. Cic gid tri c6 mau tir giong

nhau thi khac biét khong co y nghia thong ké voi do tin ciy 95%.

Hinh 4. Qua thé C. militaris dugc nuoi trong trén
4 co chit c6 ty 1é phoi ché khac nhau

Ghi chu: A: DC, B: 2G1K, C: 1G1K, D: 1GZK

Két qua thu duoc trong nghién cttu ndy cao
hon so voi nghién ciu cua Nguyén Thi Bich
Hing va cs. (2023) [33], khi nudi tréong C
militaris trén co chat gao lat bd sung ba dau
nanh da gia tang khoi luong qua thé va hiéu suat
sinh hoc, lan luot dat 28,5 + 0,8 g va 24,3 + 1,3%.
Tuong tu, Tran Thanh Thy (2019) ghi nhan viéc
bd sung ngti coc da qua st dung vao co chat
ciing cai thién khéi luong va hiéu suat sinh hoc,
dat 21,9 g va 27,4%, cao hon so véi c6 chat chi bé
sung dinh dudong khoang [34]. Tuy nhién, cac
gia tri nay van thap hon so v6i két qua nghién
ctru ctia Qin va Han (2013), khi b6 sung 10 - 15%
cam mi vao co chat gao, hiéu suat sinh hoc cta
C. militaris da gia ting dang ké so voi co chat
khong b6 sung (86,6%) [35].

Tém lai, nghiém thitc DC c6 ning suat vuot
troi va 2G1K c6 hiéu suat chuyén hoéa sinh hoc
cao nhat, nén tiép tuc phan tich ham luong hoat
chat adenosine va cordycepin trong qua thé kho
(Bang 4).
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Bang 4. Ham lugng hoat chat adenosine va

cordycepin
STT Nghiém | Adenosine | Cordycepin
thic (mg/kg) (mg/kg)
1 bC 2.103 857
2 2G1K 2.147 914

Ham luwong adenosine va cordycepin cua
mau 2G1K lan luot dat 2.147 mg/kg va 914
mg/kg, khac biét khong dang ké so voi mau DC
(2.103 mg/kg va 857 mg/kg). Két qua nay twong
dong voi két qua nghién ctu ctia Huang va cs
(2009), khi ham luong adenosine va cordycepin
cua C. sinensis dat 1.643 mg/kg va 980 mg/kg
[22]. Tuy nhién, ham luong adenosine trong
nghién ctu hién tai cao hon, trong khi ham
luong cordycepin lai thap hon so voi cac két qua
nghién ctru cta Liang va cs (2014) [14], Nguyén
Minh Ptc va cs. (2017) [36], Tran Thanh Thy va
Lé Van Vang (2020) [37]. Theo Liang va cs
(2014) [10] khi nuéi cay chung C. militaris H va
C. militaris L, ham luong adenosine cao nhat dat
940 mg/kg (trén co chat Pr+Ye) va 710 mg/kg
(trén co chat Pb+Ye), trong khi ham luong
cordycepin dat toi 25.070 mg/kg va 22.140
mg/kg khi st dung co chat W + Mg [10]. Tuong
tw, nghién ctu cua Nguyén Minh Puc va cs
(2017) cho thay, ham luong adenosine dat 770
mg/kg va cordycepin dat 10.600 mg/kg, khi
nudi ching Q1 trén co chat gao va thu hoach sau
65 ngay. Trong khi d6, Tran Thanh Thy va Le
Van Vang (2020) [37] ghi nhian ham luong
adenosine va cordycepin lan luot 1a 710 mg/kg
va 5.250 mg/kg khi nuoéi C. militaris trén vat chu
(Brihaspa astrostigmella) trong diéu kién ban
nhan tao.
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4. KET LUAN

Ching C. militaris phat trién hé soi nhanh
nhat trén moi truong MPDA (dextrose 10 g/l,
peptone 5 g/1, MgSO, x 7H,0 0,5 g/1, KH,PO, 1
g/1, agar 20 g/1, pH 6,0) voi thoi gian nhan giong
cap 2 thich hop 1a 144 gio. Trong 5 loai co chat
khoai lang duoc khéo sat, co chat khoai lang sita
cho khoi luong qua thé 18,2 + 0,7 g/hop va hiéu
suat chuyén hoda sinh hoc 41,0 + 1,1% cao nhat.
Viéc phéi tron khoai lang voi gao huyét rong &
nghiém thitc 2G1K va 1G1K da cai thién dang ké
hiéu suat sinh hoc. Dic biét, co chat phoi ché theo
ty e 2: 1 gifta gao huyét rong va khoai lang sita
(2G1K) cho hiéu qua cao vdi tong s6 mam 82,3 +
0,6 mam/hop, nang suat 49,6 + 0,2 g/hop va hiéu
suat chuyén hoa sinh hoc 58,6 + 1,0%. Ham luong
adenosine 2.147 mg/kg va cordycepin 914 mg/kg
cta nghiém thirc 2G1K khac biét khong dang ké
so voi mau PC (adenosine 2.103 mg/kg va
cordycepin 857 mg/kg), cho thiy tiém nang tng
dung cta co chat phoi ché nay trong san xuat qua
thé C. militaris c6 chat luong tir nguon nguyén lieu
dia phuong.
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EVALUATION OF YIELD AND BIOLOGICAL EFFICIENCY OF Cordyceps militaris
ON SWEET POTATO SUBSTRATES
Nguyen Thi Pha Ly !, Ha Huynh Hong Vu?!, Vo Duy Hoang!
! Faculty of Agriculture, Natural Resources and Environment, Dong Thap University

Abstract

The study was conducted to select sweet potato-supplemented substrate for cultivating Cordyceps
militaris to achieve the highest yield of fresh mushroom and biological efficiency. In this study,
among the eight primary spawn media, C. militaris exhibited the fastest mycelial growth on Martin’s
peptone dextrose agar (MPDA; composed of 10 g/1 dextrose, 5 g/1 peptone, 0.5 g/1 MgSO, x 7H,0, 1
/1 KH,PO,, 20 g/1 agar, pH 6.0) after 28 days of incubation. The mycelial dry weight ranged from
13.5 to 13.7 g/1 after 144 hours of cultivation on YM medium supplemented with minerals. In the
experiment evaluating the growth of C. militaris on five types of sweet potato substrates (white sweet
potato, yellow sweet potato, purple sweet potato, ruby sweet potato and creamy sweet potato), the
creamy sweet potato substrate was selected for producing the highest yield and biological efficiency,
with values of 18.2 + 0.7 g/bottle and 41.0 + 1.1%, respectively. The substrate with the optimal mixing
proportion between red rice (Huyet rong) and creamy sweet potato was 2: 1, achieving the highest
total number of primordia 82.3 + 0.6 primordia/bottle, fruiting body weight 49.6 + 0.2 g/bottle, and
biological efficiency 58.6 + 1.0%. The adenosine and cordycepin concentration in the dried fruiting
bodies reached 2,147 mg/kg and 914 mg/kg, respectively, equivalent to the control sample.
Keywords: Cordyceps militaris, sweet potato substrate, bioactive compounds, medicinal mushroom.
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