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ANH HUONG CUA RONG ULVA RETICULATA LEN SU PHAT TRIEN
NAM CORDYCEPS MILITARIS

Khuc Thi An', Van Héng Cam' Huynh Thi Ngoc Hang?

" Vién Céng nghé Sinh hoc va Méi truong, Trwdng Dai hoc Nha Trang
2 Sinh vién nganh Céng nghé Sinh hoc, Trwdng Pai hoc Nha Trang

TOM TAT

Nghién ctru ndy tap trung vao viéc sir dung nguon rong bién Ulva reticulata doi dao tai khu vuc bo bién phia bac
Nha Trang dé b sung vao moéi truong nudi cay Cordyceps militaris - mot loai nam co gia tri dugc lidu cao va
dang dugc phat trién nudi trong phd bién hién nay. Cac thi nghiém dugc thuc hién nhim danh gia anh huong cia
rong Ulva reticulata 1én su phat trién ciia ndim Cordyceps militaris & cac giai doan nudi cdy khac nhau: giai doan
lan to trén méi truong thach PDA (Potato Dextrose Agar), giai doan phat trién to trong dich long PBD (Potato
Dextrose Broth) va giai doan hinh thanh qua thé trén méi truong gao It ¢6 bd sung cac chét dinh dudng. Két
quéa khao sat cho thdy to nam C. militaris phat trién nhanh trén moi truong PDA c6 b6 sung 0,5% dich chiét
U. reticulata (sau 10 ngay nudi cdy, duong kinh vong nam dat 43,85 + 1,29 mm, cao hon 10% so voi a6i chung,
p < 0,05). Dich chiét Ulva reticulata & nong do cao (2% va 2 ,5%) e ché sy phat trién ciia to nim trén moi
truong thach. Nguoc lai, trong méi truong nudi to long PDB, bd sung 2% dich chiét U. reticulata cho két qua
hinh thanh luong to long t6t nhat (p<0 05). Trong dich long ¢ Ulva reticulata 0,5% - 2,5% lugng mam qua thé
nhu trén bé mat to nhiéu hon so véi d6i ching. Trén gia thé gao lut va cac dudng chét ¢6 bd sung, su phat
trién qua thé nim khi c6 bd sung 0,5% U. reticulata tuong duong véi nhém doéi chung ¢6 hdn hop vi lugng
(23 86 + 1,32 g/binh va 53,99 £ 1,41 mm) cao hon so v6i ddi chimg thiéu hdn hop vi lwong (19,38 + 1,56 g/binh
va 39,43 £ 1,51 mm) - mo ra tiém nang str dung U. reficulata tao moi truong ty nhién thay thé hdn hop vi luong
thuong dung trong nudi trdong Cordyceps militaris.

Tir khéa: Cordyceps militaris, dich chiét rong bién, phat trién to nam, Ulva reticulata.

MO PAU

N&m duoc liéu tir lau d& duoc nghién céu nhiéu vé gia tri loi ich mang lai d6i vai con ngudi trong d6 cac loai
nam thudc chi Cordyceps dwoc danh gia cao do chtra nhiéu chat c6 hoat tinh sinh hoc cao. Déac biét, Cordyceps
militaris thudc chi Cordyceps dang thu hat méi quan tam cltia nhiéu nha khoa hoc vi kha nang nuéi cay dé dang
trong diéu kién in vitro, cé duwoc tinh tét va thoi gian san xuét ngén hon so v&i ndm Cordyceps sinensis clng
thudc chi Cordyceps (Li et al., 2006). Nhitng nghién clru v& dac diém sinh hoc, t6i wu héa qué trinh nudi cly,
khao sat cac didu kién thu hoach, phan tich gia tri dinh dwdng, dwoc tinh va cach bdo quan C. militaris da va
dang dwoc nhiéu noi trén thé gidi thyc hién. Cho dén nay, Viét Nam da nudi cdy va san xuét thanh cong
C. militaris c6 hoat tinh sinh hoc cao trén gia thé gao It cé bd sung thém cac duwéng chat khac nhau va trén ky
chd nhong tdm.

Cac chét co hoat tinh sinh hoc duwoc chiét xuat tlr rong bién dwoc str dung trong nong nghiép va trdng trot mang
lai nhidu lgi ich v& mét ndng sudt va chat lwong. Viéc st dung cac loai rong bién khac nhau nhuw Laminaria
schinzii, Sargassum poligocytum, Gracilaria crassa, U. reticulata bd sung vao co chét nudi tréng cac loai ndm
nhw ném so Pleurotus astreatus, P. sajor-caju va ném linh chi Ganoderma lucidum, nAm dai sam Coprinus cinere
da dwoc bao cdo co nhiéu két qua tich cuc vé nang suét va chét lwong (Molloy et al., 2003; Nguyén Thj Hai
Thanh, Huynh Thj Thay Kiéu, 2012; Kaaya et al. 2012; Mshandete, 2015; Mupambwa & Hausiku, 2018).

Ulva reticulata 1a rong luc thudng xuét hién va phat trién 6 at trong khu virc béi triéu doc be bién phia bac thanh
pho Nha Trang va gay mui héi thoi khi xac rong dwoc phén hay. U. reticulata da dwoc sir dung trong nghién clru
trong trong nam linh chi Ganoderma lucidum. Két qua cho thay khi bd sung 80% rong luc vong U. reticulata vao
gia th&d ndm, ham lwong cac chéat cé hoat tinh sinh hoc trong qua thé nam ting so vé&i khi trdng trén gia thé
thuwong. Cu thé: ham lwong alkaloid tdng 55,8%; triterpenoid tang 39,85% va polysaccharide la 34,2% (Vi Manh
Tung, 2010). Hon nira, ham lwgng cac khoang chat cling c6 xu hwéng tang ré rét & nam trong trén rong luc
véng, dic biét chat khoang kali tdng 15 I&n, va khoang canxi tdng 1,6 1an so v&i méi trweng truyén thdng. Ngoai
ra, cac dich chiét tr ndm linh chi tréng trén rong luc véng con gitp gidm manh dwéng huyét cla chudt gay dai
thao dwérng sau 10 ngay udng dich chiét (Nguyén Thi Hai Thanh, Huynh Thi Thay Kiéu, 2012).

Tiép ndi v&i cac két qua nghién clru trén vé viéc st dung rong U. reticulata trong nghién ctru nudi tréng
Cordyceps militaris, chung t6i tap trung vao viéc danh gla hiéu qua cla viéc bd sung dich chiét rong U. reticulata
lén sy phat trién hé to va g|a| doan phat trién qua thé ctia ndm Cordyceps militaris. Tlr d6, gop phan hoan thién
thém quy trinh cdng nghé san xuét Cordyceps militaris hién nay.
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NGUYEN VAT LIEU VA PHUONG PHAP

Gidng nadm Cordyceps militaris CA56 dwoc nudi cdy trong édng nghiém thach nghiéng méi trwong PDA (200g
khoai tay, 20 g dextrose va 15 g agar trén 1 L mdi trwdng), gilr & 4°C tai Vién Cong nghé Sinh hoc va Moi trwdng,
Bai hoc Nha Trang. Khi tién hanh thi nghiém, ching nam duorc cay lan lvot vao cac dia petri (2 90mm) chira moi
truerng PDA, nudi & nhiét dd 18 + 2°C. Khi hé soi clia chling ndm phat trién kin mét dia (8 ngay), ding mét khuén
inox tron, réng (2 9 mm) vé tring cét hé soi theo moét vong tron ddng tm thanh cac mau nhd chira soi nédm. Mau
nay dwoc st dung cho cac khdo sat anh hwéng clia rong U. reticulata 1&n sy phat trién ctia to ndm C. militaris &
giai doan giéng trén dia thach va dich 1dng.

Thu mau va xtv ly rong Ulva reticulata

Rong Ulva reticulata dwgc thu tlr viing nwéc can khu vic bai triéu Hon Chdng (Nha Trang). MAu rong thu vé
dwoc rira sach dé loai bd mudi, cat va cac tap chat khac. Rong bién dwoc thu, rira sach nhiéu 14n bang nwéc
ngot, cdc mau rong, sau d6 duoc phoi khd duwdi mai che trong 1 - 2 ngay va sy 45°C béng may hdng ngoai
trong 2h sau dé. Sau khi phoi sdy mau rong dwoc xay nhé 1 mm (may nghién mau SM100, Viét Nam). Bét rong
dwoc bdo quan trong trong cac tii PET hat chan khéng va diéu kién lanh (4°C).

Rong duwoc chiét theo phwong phap ctia (Ramarajan and Beschi, 2012): 1 g bét rong trong 10 mL nwéc cat dwoc
h&p & 121°C/1 atm trong 15 phut, sau d6 loc dich bang vai loc kich thwéc 16 50 - 100 um. Dich chiét rong thu
dwoc dem bdo quan & -20°C cho cac nghién ciru tiép theo.

Anh hwéng cta dich rong Ulva reticulata 1én sw phat trién hé soi ndm Cordyceps militaris trén moi
trwong thach PDA

Céc dia gibng C. militaris CA56 c6 to khde dwoc str dung dé cay chuyén vao cac dia petri chira mdi trwéng thach
PDA (Potato Dextrose Agar) co6 bd sung 0%; 0,1%; 0,5%; 1%; 1,5%; 2%; 2,5% dich chiét rong U. reticulata, dung
cach cdy cham diém (n = 20). Céac dia sau khi cdy to dwoc 0 tdi & 20°C + 3°C, (Incubator Sanyo). Quan sat qua
trinh lan to, do va ghi nhan sy phat trién cia vong to ndm trong 10 ngay.

Anh hwéng cia dich rong Ulva reticulata 1én sw phat trién hé soi nAm Cordyceps militaris trong moi
trwong
léng PDB

Céy to tlr dia thach gidng clp 1 vao cac binh 100 mL dich PDB (Potato Dextrose Broth) c6 chra 0%; 0,1%;
0,5%; 1%; 1,5%; 2%; 2,5% dich chiét rong U. reticulata (n = 20). Cac binh dich sau khi da cay to dem G tbi &
20°C + 3°C (Incubator Sanyo). Theo déi va ghi nhan sw phat trién to' nAm trong 14 ngay. Dich to sau d6 duoc loc
va sy dén khi trong lwong khong dbi dé xac dinh trong lwong khé cla to huyén phu trong dich nudi cay.

Anh hwéng ctia rong Ulva reticulata 1én sw hinh thanh qua thé ctia nAm Cordyceps militaris

To ndm trong cac binh dich giébng cp 2 (da nu6i khodng 10 - 14 ngay) phat trién khde manh sé dwoc str dung dé
cay vao méi trwdng gao Ikt cé dich dinh dwéng (tring, nhong, pepton, hdn hop vi lwgng) va bd sung 0,5%, 1%,
2%, 4% bot rong U. reticulata va 2 méi trwong dbi chirng C (Control) gdm 0C la méi trwdng day da cac thanh
phan dinh dw&ng bao gdm cac chét vi lwgng pha ché, khdng chira rong) va 0C-1a méi trwdng dinh dwéng thiéu
hén hop cac chat vi lwong, khdéng chiva rong. Binh nudi cay cé thé tich 500 mL (n=10). Cac binh gia th& gao thi
nghiém da cy to dwoc G tdi & nhiét dd 20°C + 3°C, d6 4m 90% * 5% (Incubator Sanyo). Sau khoang 4 - 8 ngay,
chuyén céac binh gao c6 to ndm lan khip bé mat méi trwéng sang phong nudi nhiét d6 20°C + 3°C, do am
90% #* 5% c6 dén chiéu sang véi cweng do 800 lux, quang chu ky 12h sang : 12h téi d& ndm hinh thanh qua thé.
Quan sat va ghi nhan sy phat trién ctia nAm trong khoang 60 ngay. Ghi nhan khéi lwong ndm va chiéu dai qua
th& ndm thu dwoc trong cac binh nudi cAy.

KET QUA NGHIEN cUrU

Anh hwéng cta dich rong Ulva reticulata 1én sw phat trién hé soi nAm Cordyceps militaris trén moi
trwong thach PDA

Sau thdi gian nudi cay 10 ngay, to nAm C. militaris lan nhanh hon trén méi trwéng PDA cé bd sung 0,5% dich
chiét U. reticulata so véi cac nghiém thirc khac. O’ ngay tht 10 dwdng kinh vong to ndm C. militaris trong mai
truéerng ¢6 0,5% dich chiét rong c6 kich thwéc 43,85 + 1,29 mm (tang 10% so vé&i dbi chirng: 39,83 + 1,40 mm) va
cac méi trwong cé bd sung ndng dd dich chiét U. reticulata khac. Bén canh d6, sw phat trién hé soi ndm
C. militaris bj (rc ché (giam 9% so véi dbi chirng) khi bé sung dich rong U. reticulata & ndéng dé cao (dwdng kinh
vong nam chi dat 35,78 + 1,99mm; 35,25 + 1,51 mm) khi nudi trén méi trwdng co bd sung 2% va 2,5% dich chiét
U. reticulata (Hinh 1 va 2). Cac khac biét cé y nghia théng ké (p < 0,05).
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Quan sat v& mau sic vong to ndm (Hinh 2) nhan thay: trén mai trwong PDA, dich chiét rong U. reticulata khong
nhitng c6 anh hwéng ro rét dén toc d6 phat trién hé soi ndm ma con gay uc ché mét phan vé mau sac cling nhw
sy gia cGa to ndm C. militaris. Méi trwéng dbi chirng vong to ndm c6 mau vang hon va to ndm x6p hon so véi
cac nghiém thirc cé bd sung dich rong U. reticulata.
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Hinh 1. Anh hwéng cua dich chiét rong U. reticulata 1én sw phat trién to nam C. militaris
trén méi trwong thach PDA theo th&i gian

Hinh 2. Anh hwéng cua dich chiét rong U. reticulata 1én sw phat trién to ndm C. militaris
trén méi trwong thach PDA sau 10 ngay nudi cay

Anh hwéng cua dich rong Ulva reticulata 1én sw phat trién hé soi nAm Cordyceps militaris trong moi
trwéng long PDB

Sau 14 ngay nudi cly 18ng, khéi lwvgng to khéd phat trién trong dich PDB c6 bd sung 0,5 - 2,5% dich rong Ulva
reticulata thu dwoc nhidu hon so véi dbi chirng (p < 0.05) (Hinh 3). Dac biét, trong lwong to trong méi trwdng
nudi cay léng co6 bd sung 2,0% dich chiét U. reticulata tdng 54,5% so v&i dbi chirng (793 + 93,13 mg so vé&i dbi
chirng 513 + 77,6 mg). V& mau sic va sy nhi mam qua thé trén mang to cho thay: trong maéi trwéng PDB bb
sung rong U. reticulata c6 mau vang hon va lwong mam nht trén mang nhidu hon so véi méi trwéng dbi chirng.
O néng dé rong 2,5%, trong lwgng to khd ndm c6 dau hiéu bét dau gidm (Hinh 4).

669



CONG NGHE SINH HOC MOI TRUONG VA NONG NGHIEP

1000 -
900 |
800 -

d
b c cd c
700 -
600 - - a
500 -
400 -
300 -
200 -
100 -
0 - T T T T T T
0 0,1 0,5 1,0 1,5 2,0 2,5

Nong do dich chiét Ulva reticulata (%)

Tronglwgng kho to nam (mg)

Hinh 3. D4 thi bidu dién trong Iwgng khé ctia hé s¢i nam C. militaris trén méi trwong léng PDB
¢6 bd sung dich chiét rong U. reticulata & cac néng dé khac nhau
Céc chi¥ céi a, b, ¢, d, la gia tri phén hang biéu dién sw khac biét cia méu (p < 0,05)
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Hinh 4. B& mat mang to va hinh thanh mam qua thé Cordyceps militaris nudi trong dich 16ng PDB
sau 14 ngay c6 bb sung dich rong Ulva reticulata & cac ndng do khac nhau

Anh hwéng cuia rong Ulva reticulata 1én sw hinh thanh qua thé ctiia nAm Cordyceps militaris

Khéi lwong va chiéu dai qua thé ndm Cordycep militaris nudi cly trong diéu kién phong thi nghiém déu bj &nh
hwéng béi viec bd sung bot rong Ulva reticulata. C. militaris trong méi trwérng déi chirng 0%C (méi trwérng day dd
céc chat dinh dwéng) phat trién tét hon so v&i méi trwdng 0%C- (méi trwong dinh dwéng thiéu hdn hop vi lveng).
Viéc bb sung bot rong Ulva reticulata cling ¢é anh hudng nhiéu dén sinh khdi ndm thu duwgc. Cu thé: méi trueng
¢6 0,5% Ulva reticulata cho khéi lwong (23,86 + 1,32 g/binh) va chiéu dai ndm (53,59 = 1,41 mm) twong dwong
v&i nhom déi chirng 0%C (23,90 + 1,05 g/binh va 53,41 + 1,31 mm) va cao hon so v&i nhém 0%C- thiéu cac vi
lwong (19,38 + 1,56 g/binh va 39,45 + 1,51 mm). Tuy nhién, ndng d6 rong cang cao, sw phat trién qua thé ndm
cang bj &rc ché (<20,16 + 1,32 g/binh va < 35,67 + 1,41 mm bét dau tlr ndbng dd 1%) (Hinh 5 va 6). Nhw vay, khi
nudi tréng U. reticulata trong binh thiy tinh 500 mL, ham Iwgng rong khé 0,5% c6 thé thay thé cho hén hop vi
lwong pha ché. Tuy nhién, khi ham lwong rong bd sung cao (= 1%) d& c6 hién twong (e ché s sinh trwdng va
phat trién qua thé nadm.
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Hinh 5. Db thi biéu dién khéi lwong ndm va chiéu dai qua thé ndm trén méi trwéng
¢6 bo sung bot rong bién Ulva reticulata cé6 ndng dé khac nhau
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Hinh 6. Qua thé ndm Cordyceps militaris nubi cay trén méi trwdng gao It
¢6 bd sung rong Ulva reticulata & cac ndng do khac nhau sau 50 ngay nudi

Nghién ctru clia Vi Manh Tung (2010) khi tréng n&m linh chi Ganoderma lucidum trén gia thé c6 bd sung rong
U. reticulate cho thay v&i nong d6 80% rong thoi gian to nam lan kin day bich phoi (18-20 ngay) nhanh hon so
v&i moi truong truyén thong (35 - 40 ngay), trong Iwong tai ndm nang gap 2,4 1an va kich thwdc tai ndm to day
trong khi & moi treong truyen thong tai nam nhé va méng. Trong mot nghién ciru khac, khi bd sung 10% rong
Laminaria schinzii vao co chét cé trong nuoi tréng ndm giup tang sinh khéi ndm so Pleurotus sajor caju. Khi ndng
dd rong vuwot qua 10%, sw phat trién ctia ndm bj &c ché, va ndm khéng thé phat trién khi ndng d6 ndm vwot qua
25% (Kaaya et al., 2012). Mupambwa va Hausiku (2018) thwc hién khao sat anh hwéng cla hén hop rong bién
gdm Ulva spp., Laminaria spp. va Glacilariopsis spp. |én sw phat trién ctia nAm théng H. ulmarius. Két qua nghién
ctu cho thay khi bd sung 5% hdn hop rong bién véi rom dem lai ndng suét cao so véi dbi chivng.

Nhw vay, nghlen clru clia chung to6i cling dé co nhirng két qua twong dong v&i cac nghién cteu di trede vé viéc sl
dung rong bién bd sung vao co chét tréng ndm. Tuy nhién, sy phat trién theo chiéu hwong c6 loi vé nang suét
cla Cordyceps militaris van chuwa dat nhirng khac biét manh mé so v&i cac nghién ctru trén cac loai nam khac,
nguyén nhan cé thé do ban chat cla cac doi twong nghién ctvu: Cordyceps thudc ndm ky sinh cén tring, trong
khi cac nhém ndm trong cac nghién ciru khac déu thudc ndm hoai sinh.

KET LUAN

Hién nay, nhitng nghién ctru vé anh hwdng cia rong bién dbi voi ndm C. militaris hau nhw chua dugc cong bé.
T két qua nghién ctru ban diu cla ching t6i cho thay, dich chiét rong bién U. reticulata c6 anh hwéng tét dén
phat trién hé soi to ndm va qua thé ndm C. militaris khi dugc bd sung voi néng do thich hop. Nghién ciru nay
bén canh viéc gilp danh gia anh hudng cla rong dén sy phat trién C. militaris con gidp mé ra hudng di méi vé
viéc tan dung nguon nguyén liéu rong bién gép phan phuc vu cho viéc nuéi tréng, san xuét ndm C. militaris. Bong
thoi s& dong gop vao sy da dang hda nguon co chat ma nam C. militaris co ,thé sinh trwdng va phat trién. Tuy
nhién, can cé thém nhiéu nghién ctru danh gia nang suét va chat lwong cta ndm C. militaris trdng trén gia thé cé
bd sung rong bién dé& c6 thé (’ng dung vao san xuét thuc tién san xuét.
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EFFECT OF SEAWEED SARGASSUM BINDERI AND ULVA RETICULATA
ON THE GROWTH OF CORDYCEPS MILITARIS
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SUMMARY

This study focused on using the abundant source of Ulva reticulata seaweed on the northern coast of Nha Trang
to add to the Cordyceps militaris culture - a fungus with high medicinal value and is being developed. popular
farming today. The experiments were conducted to evaluate the effects of Ulva reticulata on the growth of
Cordyceps militaris at different culture stages: mycelium growth on PDA medium (Potato Dextrose Agar),
mycelium growth in PBD fluid (Potato Dextrose Broth) and fruiting body stage on brown rice medium
supplemented with other nutrients. The results showed that C. militaris mycelium grew rapidly on PDA with
0.5% of U. reticulata extract (after 10 days of cultivation, the diameter of mycelium reached 43.85 + 1.29 mm
which was 10% higher than the control, p <0.05). High concentrations of Ulva reticulata extract (2% and 2.5%)
inhibited the growth of mycelium on agar. In contrast, in the PDB broth culture added 2% of U. reticulata
extract gave the best formation of mycelium (p <0.05). Liquid culture supplemented with Ulva reticulata 0.5% -
2.5% produced more fruit bodies on surface than control. On brown rice substrate and additional nutrients, the
growth of fruiting body with 0.5% U. reticulata supplement was equivalent to the control group with
microelements (23.86 + 1.32 g/average and 53.99 + 1.41mm) that was higher than the control which was lack of
micronutrients (19.38 + 1.56 g/bottle and 39.43 + 1.51 mm) - opening up the potential of using U. reticulata as a
natural supplement to replace the microelements commonly used in Cordyceps militaris culture.

Keywords: Cordyceps militaris, seaweed extract, mycelium growth, Ulva reticulata.
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