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KHAO SAT ANH HUONG CUA CAC PIEU KIEN NUOI CAY PEN
SINH KHOI NAM CORDYCEPS PRUINOSA (PETCH, 1924)
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Tém tit: Cordyceps pruinosa (Petch, 1924) la lodi ndm ky sinh cén trimg chira nhiéu hop
chdt ¢é hoat tinh sinh hoc gia tri, nhung cac dir liéu vé dac diém sinh hoc va nudi ccfy sinh
khoi tai Viét Nam van con rat han ché. Nghién cuu nay nham khao sat cac dieu kién moi
trieong trong hé thong nudi long tinh théng qua danh gid ning sudt thu nhdn sinh khoi hé
soi ndam ciia ching ban dia phén ldp tai Vieon quéc gia Bidoup - Niii Ba. Bang phwong
phap tiép cdn khao sat don yéu t6 (OFAT), két qua thire nghiém da xdc lap dwoc diéu
kién nudi cdy téi wu trong nghién ciu bao gom: nhiét @6 25 + 1 °C; pH méi truong 6,0;
sucrose la nguon carbon Iy twéng; peptone la nguon nitrogen hitu co phit hop nhit; nong
dé vitamin Bl ¢ mirc 0,1 g/L va thoi gian thu hoach la 25 ngay. Tai cdc diéu kién nay, sinh
khoi khé dat gid tri cuee dai 6,77 + 0,11 g/L véi hé sé bién thién CV = 1,62%. Dir liéu thu
dwoc lam tién dé co ban dé chudn héa cong thire méi truong nudi cdy ¢ quy mé 1ém hon,

dong thoi la co so cho cac nghién cuu tiép theo vé loai nam nay trong tuong lai.

Tir khéa: Cordyceps pruinosa (Petch, 1924), khdo sat don yéu té, nuéi long tinh, sinh khoi

hé soi
1. GIOI THIEU

Nam Cordyceps pruinosa (Petch, 1924)
phan 16p
Hypocreomycetidae, bd Hypocreales, ho

thuoc 16p Sordariomycetes,
Cordycipitaceae, chi Cordyceps. Qua thé
nam Cordyceps pruinosa (Petch, 1924)
thuong & dang don hodc vai qua thé c6 hinh
chily, it phan nhanh. Cudng qua thé c6 mau
vang cam do dén mau do, kich thude 3-12
x 0,5-1,5 mm. Pau qua thé c6 kich thuéc
2-8 x 1-3 mm, mau cam dén cam do, co
su khac biét v6i cudng qua thé. Thé chén
(Perithecia) day dic, duoc sip xép co trat
te ngap trong dung dich, c6 mau do, co
dang hinh trimg dén hinh thoi, kich thudc
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360-400 x 130-200 um. Tai bao tir (Asci)
coO chura 8 bao tu, trong sudt, hinh tru, phan
dinh ¢ nip day (Petch, 1924).

Hién nay, phan 16n cac nghién ctru va img
dung thuong mai tai Viét Nam chu yéu tap
trung vao cac loai phd bién nhu Cordyceps
militaris hay Cordyceps sinensis. Mac du
tiém nang tmg dung cua C. pruinosa da
dugc ghi nhan qua nhiéu nghién ciru trén
thé gidi, cac dir lidu vé dic diém sinh hoc va
nuoi céy sinh khdi cta loai nAm nay tai Viét
Nam van con rat han ché. Bé gop phan xay
dung co so dir lidu va khai thac ngudn gen
ban dia, nghién ciru nay tién hanh khao sat

cac dicu kién nudi cay dich thé trén chung
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nam Cordyceps pruinosa (Petch, 1924).
Day 1a nguodn gidng gdc duge phan lap truc
tiép tir hé sinh thai Vuon qudc gia Bidoup -
Nui Ba (tinh Lam Dong) va di duoc luu trit,
kiém chimg d¢ thuan ching truéc khi dua

vao cac thi nghiém toi uu hoa.

Trong diéu kién nudi long, C. pruinosa
thé hién kha ning thich nghi manh mé véi
cac nguodn carbon va nitrogen hiru co. Viéc
t61 wu hoa dinh dudng co6 thé day nhanh toc
d6 nhan sinh khéi hé sgi, tao loi thé 16n cho
san xudt quy mé cong nghiép véi chi phi
thip hon so v6i cac loai ndm ky sinh con
tring c6 yéu cau khit khe vé moi truong

(Kim va cong su, 2003a).

Do d6, nghién ctru nay dong vai tro cung
cap bo dir liéu co so vé cac yéu to dinh
dudng va moi trudng thiét yéu, tir 46 mo ra
huéng di méi trong viéc bao ton va thuong
mai héa ngudn gen nam duoc liéu dic hitu

tai dia phuong.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Vit liéu nghién ctru

Gidng nam: gibng nam Cordyceps
pruinosa (Petch, 1924) duoc thu nhan tai
Vuon qubc gia Bidoup-Nui Ba (tinh Lam
Pong). Giéng luu giit trong mdi truong
PGA tai Truong Pai hoc Da Lat.

Hoa chat: Cachoa chétglucose (C H,,0,),
maltose (C,H,,0,), sucrose (C,H, O,),
MgSO,.7H,0, KH, PO, hang Xilong (Trung
Quéc). Cac hoa chat Peptone, Cao nim
men, Vitamin B1 (Thiamine hydrochloride)
hang Himedia (An D).

Moi truong YMKA - Yeast Magnesium
Potassium Agar (20 g/1 glucose, 5 g/1 cao
nam men, 1 g/1 MgS0,.7H.,0, 2 g/1 KH,PO,,
vitamin B1 0,1 g/L, agar 15 g/L, nudc cat
1 1it) duoc sir dung dé nudi cay trén thach.
Mbi truong YMK (khong agar) dé nudi cay
dich thé. Hap khir tring moi truong trong
diéu kién ap suit latm, nhiét 6 121 °C, thoi

gian 20 phut.
2.2. Phwong phap nghién ctru

K¥ thuat nudi cdy long tinh dugc sir
dung trong nghién ctru ndy do phu hop véi
dic diém sinh truong cua nidm ky sinh con
trung. Trong diéu kién tinh, hé soi c6 xu
huéng hinh thanh 16p tham trén bé mat moi
truong, giup téi wu hoa kha ning tiép xtic
v6i oxy ma khong can suc khi cudng bc.
Pong thoi, viéc khong khudy tron gitip han
ché tac dong cua luc cit co hoc, von co thé
lam bién dang hé s¢i va anh hudng dén qua
trinh tich lily sinh khdi. Nhiing dic diém
nay da dugc ghi nhan trong cac nghién ctu
trén Cordyceps militaris, cho thdy nudi tinh
khong chi cai thién sinh truong ma con nang
cao hiéu suit tich lily hoat chat (Kang va
cong su, 2014; Masuda va cong su, 2007).

Mic di phuong phép tiép can khao sat
don yéu t6 (OFAT) chua danh gia duoc toan
dién hiéu tmg tuong tac dong thoi giira cac
thong s6 moi truong, nhung day 1a budc
sang loc nén tang va bét budc. Nhd cach
tiép can nay, nghién ctru di khoanh ving
duogc chinh xac cac bién do téi han va lua
chon duoc cac nguén co chit tbi vu trong
gidi han hep. Pay 1a bo thong s6 co so viing
chic va c6 do tin cay cao dé thiét lap céc

mo hinh thyc nghi¢m da bién nham t61 vu
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hoa dong thoi va ndng quy mo san xuét sinh
khdi ¢ cac nghién ctru tiép theo.

Cac thi nghiém dugc tién hanh tuan
tir theo nguyén tic: yéu t6 khao sat ¢ thi
nghiém trudc mang lai gia tri vé téc do lan
to ¢ thi nghiém 1, khéi lugng sinh khdi kho
trung binh cao nhat (g/L) ¢ cac thi nghiém
tiép theo va c6 su khac biét ¥ nghia vé mat
thong ké s& dugc lya chon lam thong sb ¢b

dinh cho thi nghiém ké tiép.

Thi nghiém 1: Khao sit anh hudng
ciia nhiét do moi truong dén sinh trudng
hé soi ndm Cordyceps pruinosa trong moi

truong thach.

Nguén giong Cordyceps pruinosa duoc
nudi gitr trén mo1 truong PGA (13-15 ngay).
Khdi thach mang to (2 x 2 mm) tai vi tri cach
ria khuén lac 5 mm duge tach va chuyén
vao gifra dia Petri chira moi truong YMKA.
Quy trinh thuc hién trong diéu kién vo trung

va céac dia sau cay dugc boc bang parafilm.

Thi nghiém dugc trién khai véi 3 nghiém
thire nhiét do: 20 £ 1 °C, 25+ 1°C,30 £ 1
°C. Mdi nghiém thirc bao gdm 20 dia Petri
va duogc lap lai 3 lan. Pudng kinh hé soi
duoc do dac dinh ky vao cac ngay tht 5, 10,
15, 20 va 25, dit liéu thu duge 1a co s¢ dé
phan tich sy tuong quan gitta nhiét do va toc
d6 lan to cua chung nam khao sat.

Thi nghiém 2: Khdo sat anh hudng
cia pH moi truong dén sinh khdi nam
Cordyceps pruinosa trong moi trudng nudi
long tinh.

Quy trinh thyc hién 01 mau thi nghiém
nhu sau: khdi thach mang to (5 x 5 mm) tai
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vi tri cach ria khuan lac 5 mm dugc tach
va chuyén vao hop nudi chira 200 ml méi
truong YMK, thao tac dugc thyc hi¢n trong
diéu kién vo tring.

Thi nghiém khao sat anh huong cua pH
duoc thiét ké véi 5 nghiém thic tuong ing
véi cac gia tri pH: 4,0; 5,0; 6,0; 7,0 va 8,0,
mdi nghiém thirc bao gdbm 20 mau va duoc

1ap lai 3 lan.

D6 pH clia mdi truong duoc diéu chinh
bang dung dich NaOH IM hodc HCI 1M.
Sau 30 ngay nudi cdy trong diéu kién tdi
hoan toan, toan bd sinh khdi hé soi duge thu
nhan, 1am sach bang nudc cit va siy & 55
°C cho dén khi dat khdi luong khong doi.
Khéi lugng sinh khdi khé (g/L) thu duoc 1a
dir liéu quan trong dé xac lap diéu kién tdi
uu cho sy tang sinh hé soi cua ching nam
khao sat.

Thi nghiém 3: Khdo sat anh huodng
ctia ngudn dinh dudng carbon dén sinh khdi
nam Cordyceps pruinosa trong mdi trudng
nudi 1éng tinh.

Céc thao tac k¥ thuat dugc thuc hién tuong
tu thi nghiém 2 voi 3 nghiém thirc ngudn
carbon gom: glucose, sucrose va maltose &
ndng d6 20 g/L. Mdi nghiém thirc bao gdm

20 mau va dugc thyc hién 13p lai 3 lan.

Thi nghiém 4: Khdo sit anh huodng
ciia ngudn dinh dudng nitrogen dén sinh
khéi nAim Cordyceps pruinosa trong méi
truong nuoi 1dng tinh.

Quy trinh thao tac duoc tién hanh tuong
ty thi nghiém 2. Anh huéng cta ngudn

nitrogen dugc danh gia thong qua 3 loai co
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chat: cao nam men, peptone va bt nhong
tam (duoc ¢b dinh & ndong do6 5 g/L). Thi
nghiém duoc thiét ké véi 20 mau cho mdi
loai co chat va tién hanh lap lai 3 lan.

Thi nghiém S: Khdo sat anh hudng
ctia ndng d6 vitamin B1 dén sinh khdi ndm
Cordyceps pruinosa trong moi trudng nuoi
long tinh.

Cac thao tac ky thuat duogc thuc hi¢n
tuong tu thi nghi€ém 2 véi 3 nghi¢m thuc
néng do vitamin B1 ¢ muc: 0,05 g/L, 0,1
g/L, 0,15 g/L. Mbi nghiém thirc bao gdm 20
mau va duoc thuc hién 1ap lai 3 lan.

Thi nghiém 6: Khao sat anh huong cua
yéu t6 thoi gian nudi cdy dén sinh khdi nAm
Cordyceps pruinosa trong moi truong nuodi
long tinh.

Quy trinh thyc hién giéng céac thao
tac tai thi nghiém 2. Nhiét do tbi wu,
pH t6i vu, ngudn carbon tbi wu, ngudn
nitrogen t6i vu, nong d6 vitamin B1 tbi

uvu gitp nam dat sinh khoi cao nhat & cac

thi nghiém truéc dugce st dung cho thi
nghiém nay.

B tri 4 nghiém thirc thi nghiém twong
duong voi thoi gian thu sinh khdi khic nhau
& 20 ngay, 25 ngay, 30 ngay, 35 ngay. Mdi
nghiém thirc 20 mau, lap lai 3 lan.

2.3. Xir Iy s6 liéu

S liéu duoc trinh bay dudi dang Mean
+ SD, xir Iy bang phan mém Excel 2016 va
Minitab 16. St dung kiém dinh One-way
ANOVA (hau dinh Tukey) dé so sanh cac
gia tri trung binh & murc y nghia p < 0,05.

3. KET QUA NGHIEN CUU

3.1. Anh hwéng ciia nhiét d méi truong
dén sinh truéng hé s¢i nAm Cordyceps
pruinosa trong moi truwdng thach

Két qua thuc nghiém tir Bang 1 cho thiy
nam Cordyceps pruinosa c6 thé sinh truong
trong nhirng diéu kién nhiét do khac nhau,
duong kinh khudn lac ting dan theo thoi
gian va khac nhau rd rét & cac diéu kién
nhiét do.

Bang 1. Puong kinh ciia khuén lac nAm Cordyceps pruinosa

& cac mirc nhiét do khac nhau

Thoi Puong kinh khuan lac (mm) trung binh
gian
Nhiét Sau 5ngay | Sau 10ngay | Sau 15ngay | Sau 20 ngay | Sau 25 ngay
do
20°C | 18,81°+£0,23 | 38,88+ 0,46 | 50,20°+ 0,42 | 60,79°+ 0,43 | 68,42°+ 0,61
25°C | 21,90°+0,17 | 43,41*+ 0,42 | 65,93*+ 0,68 | 76,09 + 0,65 | 88,24*+ 0,77
30°C 0 0 10,50°£ 0,10 | 23,46¢+ 0,28 | 35,90° + 0,48
CV (%) 1,00 1,08 0,94 0,92 1,03

Ghi chii: s6 liéu trong Bang la trung binh ciia 3 lan Idp lai, cdc chit cdi khdc nhau (a, b, ¢) trong ciing mot

ot biéu thi s sai khdc cé y nghia thong ké theo kiém dinh One-way ANOVA (p < 0,05)
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Hinh 1. Anh hwéng ciia nhiét dj lén sw phdt trién ciia hé sgi ndm Cordyceps pruinosa
sau khi cay 15 ngay. Trong do: (a) 20 °C, (b) 25 °C, (c¢) 30 °C

O nhiét d6 25 = 1 °C, khuan lac dat
duong kinh tdi da 88,24 + 0,77 mm sau 25
ngay nudi cdy. Pong thoi, quan sat hinh
thai cho thAy mép hé soi phat trién thua,
vuon dai theo dang phong xa, phan anh
trang thai sinh truéng manh va kha nang
thich nghi tot v&i diéu kién moi truong
nudi cdy (Hinh 1). Khi nhiét d6 léch khoi
mirc toi wu 25 + 1 °C, duong kinh khuan
lac gidam déang ké. Cu thé, & 20 = 1 °C,
khuén lac dat 68,42 + 0,61 mm, trong khi
0 30 £ 1 °C chi dat 35,90 £ 0,48 mm sau
25 ngay nudi cdy. Su suy giam manh hon &
nhiét do cao cho thay Cordyceps pruinosa
nhay cam vdi stress nhiét. V& mit co ché,
nhiét d6 cao c6 thé gy bién tinh protein,
lam gidm hoat tinh enzyme va anh hudéng
dén tinh toan ven cta mang té bao, tir d6 (e
ché qua trinh kéo dai soi nam. Nguoc lai,
& nhiét do thap, toc do phan tng sinh hoa
giam nhung khong gay ton thuong cau tric
té bao nghiém trong, do d6 mirc do wc ché
sinh trudng it hon.

Két qua nay twong dong v6i cac nghién
ciu trudc day trén cac loai thudc chi
Cordyceps. Nghién cuu cua Sung va cong
su (1999, 2002) trén Cordyceps militaris
cho thdy nhiét do trén 25 °C lam giam dang
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ké sinh truéng sinh khdi va ning sudt qua
thé, cung ¢d thém nhén dinh vé tinh nhay

cam nhiét cua nhém nam nay.

Tir cac két qua thu duoc, c6 thé khiang
dinh nhiét d6 25 + 1 °C 1a diéu kién i uu
cho sinh truéng h¢ sgi cua ching nghién
ctru. Viéc xac dinh chinh x4c ngudng nhiét
d6 thich hop khong chi c¢6 ¥ nghia trong tdi
uu hoa diéu kién nudi cdy in vitro ma con
1a co s quan trong cho cac nghién ctru tiép
theo vé sinh 1y, sinh hoa va san xuét sinh
khdi hodc hoat chét tir ndm.

3.2. Anh hwéng ciia pH méi trwong dén
sinh khoi nam Cordyceps pruinosa (Petch,
1924) trong moi trwong nudi 16ng tinh

Két qua (Bang 2, Hinh 2) cho thay pH
mai truong anh huong dang ké dén kha nang
tich lity sinh khéi cta Cordyceps pruinosa.
Sau 30 ngay nudi cdy, sinh khdi dat cao nhat
tai pH 6,0 (5,78 + 0,05 g/L), khong sai khéc
c6 y nghia so vé1 pH 5,0 va 4,0, nhung giam
r0 rét & pH 7,0 va 8,0 (p < 0,05). Quan sat
hinh théi cho thay hé soi phat trién manh,
phan b dong déu va duy tri mau tring sita
ddc trung on dinh trong khoang pH 4,0 - 6,0,
trong khi & pH > 7,0 xuat hién sinh trudng

kém va dau hi€u thoai hoa.
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Bang 2. Sinh khéi nAm Cordyceps pruinosa ¢ ciac mirc pH khac nhau

pH Sinh khdi khé ( g/L) CV (%)
4,0 5,46 + 0,06 1,10
5,0 5,63 + 0,08 1,42
6,0 5,782+ 0,05 0,87
7,0 4,82¢ + 0,09 1,87
8,0 4,164+ 0,11 2,64

Ghi chii: s6 liéu trong Bang la trung binh cia 3 lan Iap lai, cdc chit cdi khdc nhau (a, b, ¢) trong ciing mét

ot biéu thi su sai khéc c6 y nghia thong ké theo kiém dinh One-way ANOVA (p < 0,05)

Hinh 2. Sinh khéi ndm Cordyceps pruinosa sau 30 ngay trén méi truwong YMK

voi mirc pH khdac nhau. Trong do: (a) trudc khi sd’y, (b) sau khi séy

Su t6i wu sinh truong & pH acid nhe
(4,0-6,0) c6 thé lién quan dén viéc duy tri
hoat tinh enzyme ndi bao va gradient proton
qua mang té bao, qua d6 ting hidu qua hap
thu dinh dudng va chuyén héa ning luong.
Nguoc lai, moi trudong trung tinh—kiém lam
thay doi trang thai ion hoa ciia protein, giam
hoat tinh enzyme va anh huéng dén tinh
6n dinh ciia mang, dan dén suy giam sinh

truong va tich lity sinh khoi.

Két qua nay phu hop voi xu hudng

chung ¢ cac loai thudc chi Cordyceps, Lé

Thi Anh Dao (2010) x4c dinh pH 6,0 12 tdi
wu cho Cordyceps pseudomilitaris. Didu
nay cho thay dic diém thich nghi cua cac
lodi trong chi Cordyceps v&i moi truong
acid nhe, twong ting voi diéu kién sinh thai

tu nhién.

Tu cac két qua thu duoc, pH 6,0 duoc
xac dinh 1a diéu kién tbi vu cho tich liy
sinh khdi ctia Cordyceps pruinosa, 1lam
co s& cho viée tdi wu hoa moéi trudng
nudi cdy va trién khai cac thi nghiém
tiép theo.
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3.3. Anh hwéng ngudn dinh duong carbon
dén sinh khdéi nAm Cordyceps pruinosa
trong mdi trwong dich thé

Két qua (Bang 3, Hinh 3) cho thdy
nguodn carbon anh huong dang ké dén kha
ning tich lily sinh khéi ciia Cordyceps
pruinosa. Trong ba ngudn khio sat,

sucrose cho sinh khdi cao nhat (6,27 +

0,06 g/L), tiép dén 1a glucose (5,84 + 0,03
g/L), trong khi maltose cho gia tri thap
nhét (4,34 + 0,04 g/L), sai khac c6 y nghia
théng ké (p < 0,05). Quan sat hinh thai
cho thiy hé soi phat trién day va ddng déu
trén moi truong chura sucrose va glucose,
trong khi & maltose hé s¢i sinh truong

kém va c6 dau hi¢u thoai hoa.

Bang 3. Sinh khoi nam Cordyceps pruinosa trén cac nguon carbon khac nhau

Ngudn carbon Sinh khdi khé (g/L) CV (%)
Glucose 5,84+ 0,03 0,51
Sucrose 6,27*+ 0,06 0,96
Maltose 4,34¢+ 0,04 0,92

Ghi chii: s6 liéu trong Bang la trung binh cia 3 lan 1ap lai, cdc chit cdi khdc nhau (a, b, ¢) trong ciing mét
ot biéu thi s sai khdc cé y nghia thong ké theo kiém dinh One-way ANOVA (p < 0,05)

iU ROSE

Hinh 3. Sinh khéi nim Cordyceps pruinosa nudi cdy trén moi trwong dich thé
conguon carbon khdc nhau Trong do: (a, al) nguon sucrose, (b, bl) nguon maltose,
(c, cI) nguon glucose
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Su khac biét nay co thé lién quan dén
kha niang st dung co chat va dic diém
chuyén hoa carbon ciia nam. Sucrose dé
dang bi thuy phan boi enzyme invertase
thanh glucose va fructose - hai dang
duong don duoc hap thu truc tiép va
nhanh chong tham gia vao con duodng
duong phan va chu trinh Krebs. Nguoc
lai, maltose can dugc chuyén hoa qua
enzyme maltase trudc khi str dung, c6 thé
lam giam téc d6 cung cip ning luong va
tich 1ty sinh khéi.

Két qua nay phu hop véi nghién ctru cta
Jian va cong su (2004), trong do sucrose
dugc xac dinh 1a ngudn carbon thich hop
cho sinh tong hop polysaccharide & cac loai
thudc chi Cordyceps. Tuong tu, Dong va
Yao (2005) ciing cho thiy cac chi Cordyceps
c6 kha ning str dung hiéu qua cac ngudn
duong dé phan giai nhu sucrose va glucose
trong mdi trudng nudi 1ong, gop phan gia
tang sinh khdi va hop chét thir cap. Nhiing
két qua nay cho thiy xu huéng chung vé uu

tién st dung ngudn carbon dé dong hoa &

cac loai trong chi Cordyceps.

Tu cac két qua thu duoc, sucrose dugc
Iva chon la nguén carbon tdi wu cho cac thi
nghiém tiép theo, gop phan nang cao higu
suét sinh khdi va dinh hudng téi wu hoa moi

trrong nudi cay.

3.4. Anh huéng cia nguon dinh duéng
nitrogen dén sinh khéi nam Cordyceps

pruinosa trong méi trudng dich thé

Két qua (Bang 4, Hinh 4) cho thdy ngudn
nitrogen anh huodng rd rét dén kha ning
tich lity sinh khéi ciia Cordyceps pruinosa.
Trong ba ngudn khao sat, peptone cho sinh
khdi cao nhat (6,66 + 0,07 g/L), tiép dén
1a cao ndm men (6,37 + 0,11 g/L), trong
khi bot nhong cho gia tri thap nhat (5,22 +
0,10 g/L), sai khic c6 y nghia thong ké (p
< 0,05). Quan sat hinh thai cho thay hé soi
phat trién day, dong déu va 6n dinh trong
moi trudng peptone va cao nim men, trong
khi & bot nhong hé soi phan bd khong dong
nhét va xuat hién dau hiéu thodi héa sau

thoi gian nuoi cay kéo dai.

Bang 4. Sinh khoi hé s¢i nAm Cordyceps pruinosa trén méi truong YMK

¢6 bo sung cac nguon nitrogen khac nhau

Ngudn nitrogen Sinh khdéi khé (g/L) CV (%)
Peptone 6,66+ 0,07 1,05
Cao nidm men 6,37°+0,11 1,73
Bot nhong 5,224+ 0,10 1,92

Ghi chii: s6 liéu trong Bang la trung binh ciia 3 lan lap lai, cac chit cdi khéc nhau (a, b, ¢) trong ciing mot

ot biéu thi si sai khdc ¢é ¥ nghia thong ké theo kiém dinh One-way ANOVA (p < 0,05)
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Bot Nhong

Cao ndm men

Peptone

Hinh 4. Sinh khéi ndm Cordyceps pruinosa nudi cdy trén méi trwong dich thé cé
nguon nitrogen khdc nhau sau 30 ngay nuoi

Su khac biét nay c6 thé lién quan dén
dang ton tai va kha nang d6ng hoa nitrogen
clia nAm. Peptone cung cap ngudn nitrogen
hiru co ¢ dang peptide va acid amin d& hap
thu, gitp rGt ngan qua trinh chuyén hoa va
tang hiéu qua tong hop protein va sinh khoi.
Cao ndm men ngoai nitrogen con cung cip
vitamin va yéu td sinh trudong, tuy nhién
thanh phan phuc tap c6 thé lam giam hiéu
qua sir dung nitrogen so voi peptone. Trong
khi @6, bot nhong chura nitrogen ¢ dang
phtc tap (protein ciu tric, chitin), doi hoi
hé enzyme ngoai bao phan giai truée khi
hap thu, lam giam tdc d6 sinh trudng va tich
lity sinh khoi.

Két qua nay phu hop véi nghién ctu
cia Nguyén Hoang Mai (2013), trong d6
peptone dugc xac dinh 1a ngudn nitrogen
t6i wu cho sinh truong hé soi cua Cordyceps
sp. Tuong tu, Dong va Yao (2005) ciing
cho thdy cac ngudn nitrogen hiru co dé
dong hoa nhu peptone va cao nAm men c6
vai tro quan trong trong viéc thuc day sinh
truong va tich Iy sinh khdi ¢ cac loai thudce
chi Cordyceps. Ngoai ra, Shin va cong su
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(2004) khi nghién ctru trén C. pruinosa
cling ghi nhan cac ngudn nitrogen hitu co
hd tro tot hon cho sinh trudng hé soi so véi

cac ngudn phire tap.

Tir cac két qua thu duoc, peptone dugc
lwa chon 1a ngudn nitrogen tdi wu cho céc
thi nghiém tiép theo, gop phan ning cao
hiéu suét sinh khéi va dinh hudng t6i uu hoa
moi trudng nudi cay.

3.5. Anh huwdéng cuaa nﬁng do Thiamine
(vitamin B1) dén sinh kh6inAm Cordyceps

pruinosa trong méi truwong dich thé

Két qua thuc nghiém tai Bang 5 cho
thay su gia ting nong d6 thiamine tir 0,05
g/L'1én 0,1 g/L da tao ra budc ngoat vé hiéu
suit dong hoa: sinh khdi kho ting tir 6,00
+ 0,07 g/L 1én muc cuc dai 6,68 + 0,10 g/L
(CV = 1,50%). Tai cac ngudng nong do
cao (0,1 - 0,15 g/L), hé soi biéu hién sirc
séng manh mé v6i mat do day dac, sdc to
trang sira ddc trung va téc do chiém linh
bé mit co chat nhanh choéng. Nguoc lai, ¢
noéng do thap (0,05 g/L), su phét trién cia
h¢ soi bi dinh tré rd rét do thiéu hut xtc tac

sinh hoc.
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Bang 5. Sinh khoi hé s¢i nam Cordyceps pruinosa & cic nong d9 vitamin B1 khac nhau

Nong do vitamin B1 ) L
Sinh khoi kho (g/L) CV (%)
(g/L)
0,05 6,00* + 0,07 1,17
0,1 6,68*+ 0,10 1,50
0,15 6,69* + 0,09 1,35

Ghi chii: s6 liéu trong Bang la trung binh cua 3 lan Idp lai, cdc chit cdi khac nhau (a, b, c) trong ciing mét
ot biéu thi s sai khdc cé ¥ nghia thong ké theo kiém dinh One-way ANOVA (p < 0,05)

Hinh 5. Anh hwéng nong dp vitamin B1 1én sinh khoi ndm Cordyceps pruinosa sau 15
ngay nuoi. Trong do: (A) 0,05 g/L, (B) 0,1g/L, (C) 0,15 g/L

Cordyceps pruinosa néi riéng va céc loai
nam thudc chi Cordyceps n6i chung thudng
mang dic tinh khuyét dudng thiamine & cac
muc d¢ khac nhau. Thiamine déng vai tro
1a tién chit bit budc dé tong hop coenzyme
Thiamine pyrophosphate (TPP), xuc tac
tryc tiép cho cac phan ung khir carboxyl
trong chu trinh Krebs nham chuyén hoa triét
dé ngudn carbon thanh ning luong ATP. Két
qua t6i wu tai nong do 0,1 g/L trong nghién
ctru ndy hoan toan nhit quan voi cong bd
cua Mao va cong su (2005) khi khao sat trén
C. militaris, nhom tac gia nay cling xac 1ap

rang thiamine 1a yéu té ting truong khong

thé thay thé, gitp ting dang ké van téc phan
bao va tich lity sinh khéi so v6i cac mau dbi
ching khong bo sung vitamin. Theo nghién
ctru ciia Dong va Yao (2005) vé dong hoc
dinh dudng ciia chi nim Cordyceps trong
moi truong dich thé, viéc bd sung thiamine
ngoai sinh khong chi bu dip su thiéu hut
trong con dudng sinh tong hop ndi bio ma
con kich thich manh mé sy phan chia té bao
va tich liiy cac hop chit cao phan tir nhu
polysaccharide.

Vi két qua thi nghiém vitamin B1 khong
c6 su khac biét c6 y nghia thong ké (p <
0,05) giita nong do 0,1 g/L va 0,15 g/L,
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chung t6i quyét dinh chon ndng d6 vitamin
B1 12 0,1 g/L cho cac thi nghiém tiép theo
(yéu té kinh té).
3.6. Anh huwéng ciia yéu té thoi gian
nudi cAy dén sinh khoéi nAm Cordyceps
pruinosa trong méi truwong dich thé

Tir cac két qua thi nghiém trén, méi truong

toi uvu dé nudéi nam Cordyceps pruinosa

nhu sau: ngudn carbon 1a sucrose, nguon
nitrogen 1a peptone, nong d¢ vitamin Bl
0,1 g/L, pH méi truong 6,0, nhiét do 25°C.
Tién hanh thu ndm & cic méc thoi gian sau
20 ngay, 25 ngay, 30 ngay, 35 ngay nuoi
ciy, mdi 1an thu 20 mau. Mau nim duoc rira
sach v&i nudc cit, séy kho & 55 °C dén khoi
lugng khong doi. Két qua thuc nghiém duoc
thé hién trén Bang 6.

Bang 6. Sinh khoi nam Cordyceps pruinosa theo thoi gian

Thoi gian (ngay) 20 25 30 35
Sinh khéi khé (g/L) | 5,86°+0,13 | 6,77°+0,11 | 6,64°+0,08 | 5,07°%0,09
CV (%) 2,22 1,62 1,20 1,78

Ghi chii: sé liéu trong Bang la trung binh ciia 3 lan lap lai, cdc chit cdi khdc nhau (a, b, c) trong ciing mét
ot biéu thi s sai khdc ¢é ¥ nghia thong ké theo kiém dinh One-way ANOVA (p < 0,05)

Hinh 6. Anh huwéng thoi gian nudi cdy dén sinh khéi nim Cordyceps pruinosa.
Trong do: (a, al) 20 ngay; (b, bl) 25 ngay; (c, cl) 30 ngay; (d, d1) 35 ngay

Két qua thuc nghiém (Bang 6) xac lap
thoi diém thu hoach t6i wu 1a 25 ngay véi
sinh khéi kho dat cuc dai 6,77 + 0,11 g/L
(CV = 1,62%). O giai doan 20 ngay, hé soi
dang trong tién trinh dong hoa manh mé
nhung chua dat dén diém bdo hoa sinh khdi

do chua khai théc tri¢t dé nguon carbon va

48

nitrogen trong moi truong. Nguoc lai, sau
30 ngay, sinh khdi sut giam manh xubng
con 5,07 = 0,09 g/L vao ngay thir 35.

Su suy giam sinh khdi sau ngudng 30
ngay la hé qua tit yéu cua qud trinh tu
phan. Khi cac nguon dinh dudng thiét yéu

bi can kiét, nam kich hoat hé¢ enzyme ndi
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bao (protease, glucanase) dé phan giai chinh
cac thanh phan cau trac té biao nham duy
tri nang lugng séng co ban. Biéu hién cam
quan vé su thay doi sic to sang mau vang
va mat do soi thua dan 1a minh ching cho
su 130 hoa sinh 1y va tich lily cic san pham

chuyén hoa thir cap c6 doc tinh.

Pong thai sinh trudng ndy thé hién tinh
dac thu ching loai ro rét khi dbi chiéu voi cac
cong bd trude dy. Két qua ctia ching t6i co
su tuong dong nhat dinh véi nghién ctru clia
Nguyén Thi Anh Ngoc (2013) trén chiing
Cordyceps sp. DL0082 (26 ngay). Tuy nhién,
chu trinh phat trién cta ching C. pruinosa
trong nghién ctru ndy ngan hon dang ké so
v6i mde 50 ngay ma Nguyén Hoang Mai
(2013) xac lap trén ching Cordyceps sp.
DL0093. Sy bién thién nay phan anh sy khac
biét vé ning lyc di truyén trong viée diéu tiét
téc do trao doi chit va kha nang thich nghi
v6i diéu kién nuoi 1ong tinh.

Maic du khong ghi nhan sy sai khac biét
vé mat thong ké giira ngay 25 va ngay 30
(p > 0,05), viéc lya chon thu hoach tai thoi
diém 25 ngay giup tiét kiém thoi gian san
Xuét, giam thiéu rui ro tap nhiém vi sinh vat
co hoi va dam bao sinh khéi dat gia tri tbi vu

nhét vé mat hoat tinh sinh hoc.

4. KET LUAN

Két qua nghién ctru cho thiy moi truong
nudi cdy c6 anh huong rat 16n dén sinh khéi
nam thong qua cac khao sat don yéu t6 doc
lap. Két qua thyc nghiém cho thiy dong
thai tang trudng cua hé sgi dat hiéu suat

cao nhét tai céc gia tri dinh lugng cu thé:

nhiét d6 nudi cay 25 + 1 °C; pH méi truong
6,0; nguén carbon toi vu 14 sucrose; nguén
nitrogen hitu co 1a peptone; bo sung vitamin
B1 & nong d6 0,1 g/L va chu ky nuéi long
tinh kéo dai 25 ngay.

Can luu y rang cac gia tri t6i wu néu trén
dugc xac 1ap trong diéu kién cac yéu té méi
truong van hanh riéng 1&, chua xem xét dén
hiéu tng twong tac da chiéu. Tuy nhién, cac
dir liéu nay 14 tién dé khoa hoc quan trong,
phan anh day du dic tinh sinh 1y hoc cia
chung nam Cordyceps pruinosa ban dia va
cung cap bo thong s6 nén tang dé chuan hoa
cong thirc méi trudng nudi ciy & quy mod
16n hon.

Maic du muc ti€u trong tam la t6i wu hoa
sinh khéi, viéc xac lap sucrose va peptone
lam co chat chi dao mang ham y vé kha
ning kich hoat cac con dudng chuyén héa
thtr cdp. Theo Kim va cong su (2003): su
twong thich cia cac ngudn dinh dudng
nay khong chi thic day ting truong hé
so1 ma con la tac nhan then chét diéu tiét
hiéu suat téng hop polysaccharide ngoai
bao. Tuong tu: Mao va cong sy (2005)
khang dinh su phéi hop giita disaccharide
va nitrogen hitu co tao ra trang thai can
bang sinh 1y 1y tuong cho viéc tich liy
cordycepin va cac dan xuit adenosine
trong nudi cay dich thé.

Pay 1a nghién ctru budc dau vé moi
truong toi uu dé nudi cdy sinh khdi ndm
Cordyceps pruinosa (Petch, 1924), két qua
nay 14 tién dé cho cac nghién ctru tiép theo,
trong d6 viéc dinh luong cac nhom hop chat

nhu cordycepin, adenosine. Ngoai ra, chung
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t6i s& tiép tuc tién hanh cic nghién ctu loai ndm Cordyceps pruinosa trén cac loai
nhur: khao sat thém mot sb nguon carbon va  moi truong khac nhau; Tiém ning ing dung
nitrogen 1én qua trinh tich lity sinh khdi hé  cuia loai ndm nay trong linh vy y dugc, bao
soi nAm; Khao sat néng d0 sucrose, néng do vé mdi truong, dbi khang sinh hoc - bao vé¢

peptone; Nghién ciru nudi trong thu qua thé  thuc vat.
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STUDYING THE EFFECT OF CULTURE CONDITIONS ON
CORDYCEPS PRUINOSA (PETCH, 1924) BIOMASS

Le Viet Ky"’, Giang Sy Chung?, Tran Tinh?
!Biotechnology and High-Tech Agriculture Center, University of Phan Thiet, Vietnam

’Department of Science Management and International Cooperation, University of Phan Thiet, Vietnam

Abstract: Cordyceps pruinosa (Petch, 1924) is an entomopathogenic fungus rich in
valuable bioactive compounds, however, data on its biological characteristics and biomass
cultivation in Vietnam remain limited. This study aimed to investigate the environmental
conditions in a static liquid culture system by evaluating the mycelial biomass yield of a
native strain isolated from Bidoup-Nui Ba National Park. Using a one-factor-at-a-time
(OFAT) approach, the optimal culture conditions were identified: temperature at 25 + 1 °C,
medium pH of 6.0, sucrose as the ideal carbon source, peptone as the most suitable organic
nitrogen source, vitamin Br at 0.1 g/L, and a harvest time of 25 days. Under these conditions,
the maximum dry biomass yield reached 6.77 = 0.11 g/L (coefficient of variation = 1.62%).
These findings provide a foundation for standardizing the culture medium for larger-scale

production and support further research on this fungal species.

Keywords: Cordyceps pruinosa (Petch, 1924), liquid-static culture, mycelial biomass,

one-factor-at-a-time optimization
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