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Abstract

A study on morpho-biological characteristics of thrips on banana and efficacy of basil leaf extract for their control
was conducted at the Plant Protection Division of Southern Horticultural Research Institute and on the banana farms
at My Tho City, Cai Lay and Chau Thanh districts, Tien Giang province from October 2018 to April 2019. The result
showed that the adult of T. hawaiiensis had yellow or yellowish orange head and thorax, black brown abdomen and
the antennae had eight segments. Eggs were milky in color and were laid in the banana flower. Nymphs were very
active and stop eating in pupae stage. The life cycle of T. hawaiiensis completed in 7-14.5 days. The results of efficacy
evaluation of nine concentrations of basil leaf extract showed that the treatment of basil leaf extract was the highest
effectiveness against T. hawaiiensis with a concentration of 9% (80.39%). Three treatments with concentration of 6%
(70.59%), 7% (74.51%) and 8% (78.43%) also were highly effective against T. hawaiiensis at 7 days after spraying in
lab conditions.
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ANH HUGNG CUA PIEU KIEN DINH DUONG POI VOI
NANG SUAT TAO QUA THE VA HAM LUGNG CORDYCEPIN
O NAM PONG TRUNG HA THAO

Vit Hoai Nam', Ma Thi Trang', Tran Van Phung',
Nguyén Huy Thuan’, Duong Van Cudng

TOM TAT

Ném Déng trung ha thao (Cordyceps militaris) la loai ndm dugc liéu c6 gia tri. Trong nghién ctiu nay, cac diéu
kién dinh dudng dugc khao sat dé tim ra dugc cong thic thich hgp cho sy hinh thanh qua thé va sinh téng hgp hoat
chét sinh hoc cordycepin ctia nim Pdng triing ha thao. Trong bon loai co chit nén san c¢é & Viét Nam bao gém gao
404, gao Lt do, gao Nang Xuén va gao Bic thom, gao Nang Xuén cho néing suét sinh hoc cao nhit 9,92%; mat d6 qua
thé trung binh dat 34,5 qua thé/binh; tiép theo la gao Liit o, gao Bac thom va cudi cing la gao 404. Dung dich dinh
dudng bé sung t6i uu cho su phit trién qua thé C. militaris gbm bot nhong tm 5%, glucose 40 g/L; pepton 10 g/L;
KH,PO, 1g/L; MgSO, 1 g/L, mat do qua thé 80 qua thé/binh, nidng sudt sinh hoc dat 19,53%; ham lugng cordycepin
dat 6,4 mg/g.

T khoa: Cordyceps militaris, cordycepin, diéu kién dinh dudng, ning sudt tao qua thé

DAT VAN DE

bong trung Ha thido la mot dang ky sinh gitia
ndm Cordyceps va du trung sau hodc mét s6 loai con
trung. Cordyceps militaris dugc st dung nhu mot
dang thuc phdm chiic ning gitp bao vé co thé. Nhiéu
hop chit c6 hoat tinh sinh hoc da dugc tach chiét tu
C. militaris, bao gém exopolysacarit, D-mannitol,
cordycepin va adenosine (Cunningham, 1950; Ling
et al., 2002; Kim et al., 2003; Mina Masuda, 2007;

Lim et al., 2012). C. militaris c6 kha nang khang
khuin (Ahn, 2000), diéu hoa mién dich (Hsu, 2008),
giam mét madi (Li T, 2009), chong su ting trudng
cta khoi u (Park et al., 2005), giup ting cudng chtc
ndng gan (Nan et al., 2001), phéi (Yu et al., 2004),
than (Das, 2010), hd trg diéu tri bénh tiéu dudng
(Lo et al., 2004, Zhang et al., 2006), va giup luu thong
mau (Tabrizchi and Bedi, 2001).
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Do khé khan trong viéc thu hoach ndm Cordyceps
sp trong ty nhién, nudi trong nhan tao C. militaris
dugc phé bién dé tao ngudn thay thé. Tuy nhién, su
hinh thanh qua thé khong 6n dinh dang la rao can
trong nudi trong ndm C. militaris. Nang sudt tao qua
thé va ham lugng cac hoat chét sinh hoc chiu anh
hudéng 16n béi céc diéu kién nudi trong (Feng, Zhu
et al., 2018). Trong cac loai ngl c6c¢ gao, hat ké, lua
mi va ngd dugc nghién ctiu, nang sudt tao qua thé
va ham lugng cordycepin t6t nhét trén gia thé gao
(Cunningham 1950, Soo-Young Kim 2010, Ting-chi
Wen 2014). Tuy nhién, trén gia thé gao, khi ham
lugng cordycepin thu dugc trong qué thé cao thi ham
lugng adenosine do dugc lai thap. Mot giad thuyét
dugc dit ra ring c6 thé adenosine la mot mat xich
trong qud trinh chuyén héa cordycepin (Masuda,
2011). Bén canh d9, cic yéu t6 dinh dudng b sung
ciing c6 mot vai trd quan trong. Toc d phat trién hé
s¢i dugc ching minh c6 lién quan chit ché dén diéu
kién nuoi trong nhu thanh phin dinh duéng, d6 dm
cd chat, nhiét do. Trong cac yéu t6 dinh dudng, ham
lugng nito va cacbon dugc chu y hon ca (Gao XH,
2000). Ty 1é cacbon/nito anh hudéng téi ham luong
cordycepin (Ing-Lung Shih. 2007; Lim, 2012).

Viét Nam la nudc da dang vé laa gao véi cac dic
tinh sinh hoc khéc nhau, trong nghién ctiu nay, cac
loai gao va cac diéu kién dinh duéng dugc khao sat
dé tim ra cong thic phu hgp cho sy hinh thanh qua
thé va sinh tdng hgp cordycepin déi véi chung gidng
nidm Poéng trung ha thao dugc nhép khiu tit Trung
tam Tai nguyén Sinh vat NITE, Nhat Ban.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciiu

Giong gbc: C. militaris dugc nhap khiu tit Trung
tam Tai nguyén Sinh vat NITE, Nhat Ban, dugc luu
giti & 4°C.
2.2. Phuong phap nghién ciu
2.2.1. Chudn bi giong va cdy giong

- Moi truong dich 1ong nhén giéng: Chung giong
goc dugc cdy ria trén moi truong thach PDA & 25°C.
Sau 10 ngay, b8 sung 50 ml nudc cit dugc hdp khu
trung dugc vao 6ng thach. Dich huyén phu chia bao
td ndm dugc loc qua bang gac tiét trung va bg sung
vao 200 ml dung dich dinh dudng (glucose 20 g/L,
peptone 20 g/L, MgSO,7H,O 0,5 g/L va K,HPO,
1 g/L) v6i mat do 3 x 10® bao tt /ml (s6 lugng bao ti
dugc xdc dinh bing budng dén hong ciu) va dugc
nudi & diéu kién 25°C, t6c do lic 150 vong/phut
trong 7 ngay (Ting-chi Wen, 2014).

- Moi trudng rin, tdng hgp tao qua thé: Moi
trudng nudi trong ndm C. militaris bao gom 25 gam
gao va 5% bot nhong tdm véi 50 ml dung dich dinh
dudng, bao gom: 20 g/L cacbon, 10 g/L nito, 0,1 g/1
muoi khodng (cac thanh phén dinh dudng dugc thay
d6i theo cac cong thiic thi nghiém) dung trong binh
thiy tinh 500 ml dugc hap kht trung 6 121°C trong
30 phdt, bdo quan & nhiét d6 phong trudc khi dugc
bom 5 ml dung dich giong. Ndm sau khi cdy dugc
nudi trong diéu kién 16°C, khong chiéu sang, cho
dén khi hé sgi phat trién kin bé mit thi dugc chuyén
sang diéu kién tao qua thé & nhiét d6 23°C d6 4m
> 80%, thaoi gian chiéu sang 12 gio/ngay (Ting-chi
Wen, 2014).

2.2.2. Bé tri thi nghiém

Dé khao sat anh hudng cua cic diéu kién dinh
dudngtéisusinh trudng va sinh tdnghgp cordycepin
cta ndm DPong trung ha thao, lan lugt cac yéu t6
thi nghiém: gao, ngudén cacbon, nito, muodi khoang
dugc khao sat. Két qua tot nhét clia cac thi nghiém
dugc lya chon sti dung cho cac thi nghiém tiép theo.

- Khao sat anh hudng ctia mét s6 loai gao dung
lam gia thé nudi trong ndm C. militaris: Cac cong
thiic khao sat bao gobm: Cong thtic 1 (CT1): gao 404
(nd, kho), cong thiic 2 (CT2): gao Liit do (nd, x0p),
cong thiic 3 (CT3): gao Nang Xuén (déo viia), cong
thiic 4 (CT4): gao Bic thom (déo nhiéu).

- Khao sat anh hudng cta nguén cacbon téi
su sinh trudng va ham lugng cordycepin clia ndm
C. militaris: Cong thiic khao sat ngdn cacbon bao
gom: cong thiic 1 (C1): Glucose, cong thiic 2 (C2):
Saccarose, cong thtic 3 (C3): Maltose, cong thtic 4
(C4): khong b6 sung (d6i chiing).

- Khao sat anh hudng clia ngudn nito téi sy sinh
trudng va ham lugng cordycepin cua C. militaris:
Cong thtic khao sat nguén nito bao gom: coéng thiic 1
(N1): pepton, cong thiic 2 (N2): cao ndm men, cong
thic 3 (N3): cao malt, cong thic (N4): khong bd
sung (ddi chiing).

- Khao sat anh hudng ctia muéi khoang téi
su sinh truéng va ham lugng cordycepin cta
C. militaris: Cong thtic khao sat nguoén muéi khodang
bao gém: cong thiic 1 (K1): KH,PO,, cong thuc 1
(K2): MgSO4, cong thic 3 (K3): KH,PO,: MgSO4
(1:1), cong thiic 4 (K4): khong bs sung (d6i ching).

- X4y dung mdi tuong quan gitia cac yéu t6 dinh
dudng dén kha ning sinh truéng va ham lugng
cordycepin cta C. militaris : Cac yéu t6 dinh dudng
bd sung bao gdém ngudn cacbon, nito va mudi
khoang dugc xac dinh 1a c6 anh hudng t6t nhat
(tt cdc thi nghiém vé anh hudng ctia mot s6 loai gao,
nguon cacbon, nito, muoi khodng & cac thi nghiém
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trudc) dugc tiép tuc khdo sat & 3 nong d6 khac nhau:
cacbon (30, 40, 50 g/L); nito (5, 10, 15 g/L) va mudi
khoang (1, 1,5, va 2 g/L).

2.2.3. Phuong phdp dinh lugng cordycepin

Qua thé C. militaris dugc thu va sdy kho bang
mdy dong kho Virtis Benhtop 2K. 0,5 g qua thé
kho dugc chiét véi 40 ml nudc cit & 85°C trong
4 gi0, sau do6 tiép tuc 30 phut bing séng siéu dm
600 W. Ly tdm thu dich & t6c do 9000 vong/phut
trong 30 phuat. Pha trén dugc loc qua mang loc
0,22 um va dugc chudn lai thé tich 40 ml. Ham
lugng cordycepin dugc xdc dinh boi hé thong sac
ky long hiéu nang cao Agilent 1220 Infinity LC, cit
ZORBAX Extend C18 5 um, 150 x 4,6 mm. Thong
s0 hoat dong dugc diéu chinh nhu sau: Pha dong:
Methanol (15%) - Water/Acid Acetic (99,9 : 0,1)
(85%); thoi gian phan tich: 10 phut; nhiét do cot:
25°c; tdc do dong: 1,0 ml/phut; budce song ti ngoai:
260 nm; dung tich bom: 20 pL.

2.2.4. Phuong phdp thong ké va xii ly sé liéu
Mbéi thi nghiém dugc ldp lai 3 1an, loai bo cic gid

tri bat thudng bang phuong phap Duncan. Phén tich
thong ké bang chuong trinh IRISTART 4.0.

Chi tiéu ning suft sinh hoc (BE) dugc tinh bang
cong thiic (Dong et al., 2012):
Khoi lugng qua thé kho x 100
Khéi lugng co chat

BE (%) =

2.3. Thoi gian va dia diém nghién ciiu

Nghién ctiu dugc thuc hién tii thang 1 dén thang
12 nam 2018 tai Vién Khoa hoc su s6ng, Truong Dai
hoc Nong Lam Thai Nguyén.

I11. KET QUA VA THAO LUAN

3.1. Anh hudng cta cac loai gao dung lam gia thé
dén kha néng sinh trudng caa C. militaris

Gao la moét loai gia thé dugc st dung phd bién
trong nudi trong C. militaris. Tuy nhién, méi loai gao
khac nhau sé cho hiéu qua sinh trudng phat trién
khac nhau. Chat lugng gao quyét dinh dén toc do
sinh truéng, hinh théi, mit d6 qua thé nim. Két qua,
khdo sat anh hudng ctia cac loai gao thu dugc nhu
6 bang 1.

Bang 1. Anh huéng ciia cic loai gao khic nhau dén kha ning sinh truéng ctia C. militaris

Thoigian hé sgi  Thaoi gian hinh Mat do Ning suit

Cong thiic Loai co chat an kin co chiat | thanh miam qua qua thé sinh hoc
(ngay) thé (ngay) (qua thé/ binh) (%)
CT1 Gao 404 10,63 16,47 17 7,76
CT2 Gao Lt do 9,5 15,37 24,70 7,08
CT3 Gao Nang Xuan 11,53 17,00 34,50 9,92
CT4 Gao Bic thom 13,30 17,32 10 7,45
LSD,, 2,54 2,52 0,62
CV (%) 2,6 3,7 2,2

Tu két qua trén bang 1 va hinh 1 cho thdy, gao
Lit do véi ddc tinh nd x6p, tao khoang tréng gitia
cac hat gao nén thoi gian dn kin co chét va thoi gian
hinh thanh mim qua thé nhanh nhét, mit d6 qua
thé trung binh 24,7 qua thé/binh, tuy nhién qua thé
x0p, nang sudt sinh hoc thip 7,08%. Gao Nang Xuan
tuy cé thoi gian bat madm qua thé 1au hon so véi hai
loai gao nd, kho va no, x6p 1a gao 404 va gao Lt

do, nhung mat do qua thé va nang suat sinh hoc cao
hon hin so v6i hai loai gao nay, két qua 1an lugt dat
34,5 va 9,92%. Trong khi do, gao Bac Thom c6 do
déo cao, hé sgi kho phat trién xen gitia cic hat gao
nén gy kho khén cho viéc stt dung co chit nén mét
dd qua thé va ning sudt sinh hoc ciing khong cao.
Do d6, gao Nang Xuan dugc lua chon dé lam gia thé
trong cac thi nghiém ti€p theo.

Hinh 1. Anh huéng ctia cc loai gao khac nhau dén kha ning sinh truéng ctia nim C. militaris
Ghi chii: G1: ggo 404, G2: gao Liit dé, G3: gao Nang Xudn, G4: gao Bdc thom.
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3.2. Anh huéng ctia ngudn cacbon bé sung téi su
sinh truéng va ham lugng cordycepin trong qua
thé C. militaris

Nguon cacbon cung cip vao mdi trudng dugc
ndm st dung d€ téng hgp nén cic chit nhu:

hydratcacbon, amino acid, acid nucleic, lipid... cAn
thiét cho sy phat trién ctia ndm. Két qua khdo sat
anh hudng ctia cdc nguén cacbon bg sung khac nhau
thu dugc & bang 2.

Bang 2. Anh huéng cia cac nguén cacbon khic nhau dén kha ning sinh truéng ctia C. militaris

. ’ Nguén Th();l gia’n hé Thdl gian Eﬁnh Chié‘u dili M@tﬂd(} i Nf“lng sudt
Cong thiic cacbon sgiankinco | thanh mam qua thé qua thé (qua sinh hoc
chit (ngdy)  qua thé (ngay) (cm) thé/ binh) (%)
C1 Glucose 9,26 16,83 7,12 67 15.00
C2 Saccarose 10,61 17,33 7,12 54 11.25
C3 Maltose 12,12 19,5 6,46 26 5.43
C4 Déi chiing 13,79 21,33 5,88 12 2.35
LSD, ;s 1,44 5,54 4,15 2,26
CV (%) 3,5 6,3 5,4 3,6

Tu bang 2 cho thdy, khi st dung cic ngudn
cacbon khac nhau téc d¢ sinh trudng ctia ndm ciing
khéc nhau. Pong thai, viéc sti dung ngudn co chét
bé sung cacbon c¢6 anh hudng tich cuc cho su sinh
trudng ctia ndm Pong trung ha thao so véi cong thiic
C4 (khong dugc b6 sung ngudn cacbon). Trong céc
thi nghiém khao sat cac nguoén cacbon, (coéng thiic
C1) cho t6c d6 sinh trudng nhanh nhat: thoi gian an
kin co chat 1a 9,26 ngay va thoi gian hinh thanh mam
qua thé la 16,83 ngay, mat d6 qua thé va nang suit
sinh hoc cling cao hon han cic cong thic con lai.
O thi nghiém b3 sung dudng saccarose (cong thiic
C2) cho thay t6c d¢ sinh truéng chdm hon so véi
cdng thiic C1, tuy khong c6 sy khac biét vé chiéu dai
qua thé ndm song mét dd va ning suit sinh hoc thap
hon hén so véi cong thiic C1. § C3, st dung dudng
maltose, t6c do sinh trudng chdm hon hén so v6i hai
loai dudng trén.

Bang 3. Bang phén tich anh hudng ctia nguén cacbon
t6i ham lugng cordycepin & qua thé C. militaris

Cong thic Ham lugng cordycepin (mg/g)
Cl1 4,23
C2 3,65
C3 1,97
bC 0,78

Tu két qua trén bang 3 cho thdy, ham lugng
cordycepin & cac cong thiic khac nhau la khac nhau.
O cong thiic 1, c6 ham lugng cordycepin cao nhét
4,23 mg/g. Tiép d6 dén cong thic C2 > C3 > C4,
ham lugng lan lugt dat 3,65 mg/g, 1,97 mg/g va 0,78
mg/g. Nhu véy, ban chit moi loai duong khac nhau

sé anh hudng dén kha ning sinh trudng phat trién
va sinh tong hgp cordycepin. Do d6, dudng glucose
dugc st dung cho cac thi nghiém tiép theo.

Hinh 2. Anh huéng ctia nguén carbon
t6i sinh trudng va phat trién cta qua thé C. militaris

Ghi chu: C1: glucose, C2: saccarose, C3: maltose, DC:
Khong bd sung.

3.3. Anh huéng ctia nguén nito téi sy sinh truéng
va ham lugng cordycepin cta C. militaris

Cung vé6i cacbon, nito la ngudén dinh dudng
khong thé thiéu trong nhan gidng ndm C. militaris.
Nito dong vai tro trong qua trinh sinh téng hgp cac
enzyme cin thiét cho qua trinh chuyén hda so cdp
va thi cap ctia ndm. Két qua khéo sat anh hudng ctia
nguon nite dugc trinh bay & bang 4.

Tu két qud & bang 4 cho thdy, khi st dung cac
nguon nito khac nhau khong cé su khéc biét nhiéu
vé kha nang sinh trudng ctua C. militaris (thdi gian
hinh thanh mim qué thé, chiéu dai qua thé, mat do
qua thé va nang sudt sinh hoc. Thoi gian hinh thanh
qua thé nam trong khodng 17 - 20 ngay, chiéu dai
qua thé dao dong trong khoang 6,3 - 6,7 cm, mat do
qua thé trung binh 61 - 70 qua thé/binh. Tuy nhién,
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su thay d6i thanh phin nguén nito lai cho thdy  cordycepin cao nhit, dat 5,45 mg/g. Két qua nay
su khac biét vé ham lugng cordycepin thu dugc.  cing tuong dong véi nghién ctiu ctia Ting-chi Wen
Trong 4 cong thic, nghiém thiic N1 cho ham lugng  va cong tac vién (2014).

Bang 4. Anh hudng ctia cac ngudn nito khac nhau dén kha ning sinh trudng ctia C. militaris

Nguén Thoi gian l}‘mh Chie:a‘u dili M:it d{)7 que:): Nf‘lng sudt = Ham llI(_)'l.lg
Cong thic Nito thanh mam qua thé thé (qua thé/ sinh hoc cordycepin
qua thé (ngay) (cm) binh) (%) (mg/g)
N1 Peptone 17,9 6,76 68 15.13 5,45
N2 Cao ndm men 18,4 6,38 73 16.31 2,65
N3 Cao malt 19,7 6,46 61 14.43 1,27
N4 Khong b6 sung 22 5,26 17 3.75 0,62
LSD, . 1,89 3,46 6,52 2,26
CV (%) 45 5,1 5,6 2,7

Hinh 3. Anh hudng ctia cdc ngudn nito khac nhau téi sinh trudng nim
Ghi chii: N1: peptone, N2: cao ndm men, N3: cao malt, N4: khong bé sung.

3.4. Anh huéng cha thanh phin mudi khoéng
t6i sy sinh truéng va ham lugng cordycepin clia p
C. militaris

Mot vai loai mu6i khodang cé thé lam tang nang

"o
sudt qua thé, dong thoi ting ham lugng cac hoat chat
sinh hoc ctia C. militaris (Dong et al., 2012). Két qua -
khdo sat anh hudng ctia mudi khoang t6i sy sinh K2 K3 DC
trudng va ham lugng cordycepin cta C. militaris thu Hinh 4. Anh huéng ctia mudi khoang
dugc thé hién & hinh 4 va bang 4. dén kha néng sinh truéng ctia ndm

Ghi chit: K1: KH,PO,, K2: MgSO,, K3: KH PO, : MgSO,,
DC: Khong bd sung.

Bang 4. Anh hudng ctia cac nguén mudi khoang khac nhau dén kha ning sinh truéng ctia C. militaris

Nguén Thei gian l?inh Chiéudai | Matdoqua Niangsuit Ham lugng
Cong thuic nito th&‘lllh’ mam qua thé th? (qua sinhhoc  cordycepin
qua thé (ngay) (cm) thé/ binh) (%) (mg/g)
K1 KH,PO, 16,2 6,69 64 13.57 4,05
K2 MgSO, 17,4 6,97 68 14,52 3,85
K3 KH,PO,: MgSO, 15,7 74 77 15.84 5,08
bC Khong b6 sung 22 5,26 14 2.86 0,83
LSD,,, 28 1,14 557 486
CV (%) 3,3 32 6,3 3,6
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Tu két qua trén cho th4y, mudi khoang c6 danh
hudng truc tiép t6i ning sudt tao qua thé nidm
C. militaris va sinh téng hgp cordycepin. Viéc b
sung mudi khoang cho chat lugng qua thé va mat
d6 qua thé t6t hon han so v6i cong thiic d6i chiing
(khong dugc b sung mudi khodng). Trong cac cong
thiic dugc bd sung mudi khodng, mit do qua thé
trong binh nuéi & céng thic K3 c¢6 mét do va chiéu
dai qua thé cao hon déng ké so véi hai cong thiic chi
b sung tiing loai mudi khoang. Mat do qua thé va
nédng sudt sinh hoc dugc sip xép theo thu ty giam
dan nhu sau K3 > K2 > K1 > BDC. Mat d6 qua thé
trong cong thiic K3 trung binh dat 77 qua thé/binh,
nédng sudt sinh hoc dat 15,84%.

3.5. Xay dung mdi tuong quan giiia cic yéu t6 dinh
dudng dén kha nang sinh truéng va ham lugng
cordycepin cua C. militaris

T cac yéu t6 dinh dudng cacbon, nito va mudi
khoang dugc xac dinh & cac thi nghiém trudc, ching
toi ti€p tuc nghién ctiu xdc dinh méi tuong quan
gifia cac yéu t6 dinh dudng va ham lugng thich hgp
dé tim ra dugc cong thiic t6t nhat cho nudi trong
ndm Dong trung ha thao trén gid thé nhén tao.

Tu cac két qua trén, nhém tac gia chon Glucose
la nguodn cacbon, pepton la nguén nito, KH,PO, :
MgSO4 ty 1é 1 : 1 la ngu6n bs sung muéi khoang.
Két qua thu dugc thé hién & bang 5.

Bang 5. M6i tuong quan gitia cac yéu t6 dinh dudng véi nidng suit nim Dong trung ha thao

T Glucose Peptone Khoang Ning sudt . ; Ham hml.lg
T (g/L) (g/L) (g/L) ],\/1@1;61‘@ .Nang sudt cordycepin
(qua thé/binh) sinh hoc (%) (mg/g)
1 30 5 1 65 16,26 3,68
2 30 5 1,5 64 16,01 4,25
3 30 5 2 65 16,3 3,98
4 30 10 1 67 16,5 5,67
5 30 10 1,5 69 16,7 3,39
6 30 10 2 65 15,79 4,12
7 30 15 1 62 15,1 3,12
8 30 15 1,5 63 15,7 5,83
9 30 15 2 60 15,2 2,97
10 40 5 1 70 17.4 3,68
11 40 5 1,5 67 16,8 4,24
12 40 5 2 66 16,45 3,13
13 40 10 1 80 19,53 6,4
14 40 10 1,5 79 19,41 5,02
15 40 10 2 77 19,1 3,89
16 40 15 1 71 17,8 4,52
17 40 15 1,5 69 16,9 6,12
18 40 15 2 64 15,36 5,87
19 50 5 1 67 16,6 3,95
20 50 5 1,5 64 16,1 5,22
21 50 5 2 68 17,1 5,02
22 50 10 1 73 17,52 5,23
23 50 10 1,5 71 17,3 3,86
24 50 10 2 75 18,27 4,21
25 50 15 1 61 15,54 3,58
26 50 15 1,5 64 16,3 4,96
27 50 15 2 66 17 3,38
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Tu két qua trén cho thiy cac t6 hgp dinh dudng
khdc nhau anh hudng dén ning suit nudi trong
nim: O céc cong thiic khac nhau, mic di cling mat
dd qua thé nhung thanh phin dinh dudng khac
nhau cho cdc gid tri ndng sudt sinh hoc khac nhau.
T8 hgp cong thiic glucose: 40 g/L, peptone: 10 g/L,
KH,PO,: 1 g/L, MgSO4: 1 g/L cho mat d6 va ning
sudt sinh hoc cao nhit, 14n lugt 1a 80 qua thé/binh;
BE = 19,53%, ham lugng cordycepin ciing dat mtic
cao nhit 6,4 mg/g.

IV. KET LUAN

Két qua nghién ctiu chi ra anh hudng cua cic
diéu kién dinh dudng khéac nhau tic dong dén su
sinh trudng va phat trién ctia ndm Pong trung ha
thao C. militaris la khac nhau trén moéi truéng nhan
tao. Qua khao sat & cac nghiém thic, nhin thiy:
gao Nang Xuan 1a gid thé pht hgp, cic ngudn dinh
dudng bd sung gébm cacbon, nito, khodng 1an lugt
dugc xdc dinh la: glucose, pepton, KH,PO, : MgSO,
la cac nguodn dinh dudng thich hgp nhit cho nang
sudt va chat lugng ndm. Cong thtic t6i uu cho su
sinh trudng va sinh téng hgp Cordycepin gom 20
gram gao Nang Xuan, 5% bt nhong tdm va 40 mL
dich dinh duéng bao géom: 40 g/L glucose, 10 g/L
peptone, 1g/L KH PO, 1 g/L MgSO,.
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Effects of nutrient composition on yield and cordycepin content
in fruiting body of Cordyceps militaris
Vu Hoai Nam, Ma Thi Trang, Tran Van Phung,
Nguyen Huy Thuan, Duong Van Cuong
Abstract

Cordyceps militaris is a parasitic fungus on insects harboring precious biological active ingredients. In this study,
nutritional conditions were investigated to find suitable formulations for fruiting body and cordycepin biosynthesis
of C. militaris. Four commonly available types of rice in Vietnam including 404, red, Nang Xuan and Bac Thom
were investigated. The result showed that Nang Xuan rice varieties yielded the highest biological productivity at
9.92% and average fruit body density was 34.5 fruits/bottle, followed by red rice, Bac Thom rice and finally 404 rice.
The optimal complementary nutrition formula was determined including 5% powdered silkworms, 40 g/L glucose,
10 g/L pepton, 1g/L KH PO, and 1 g/L MgSO,. Application of the optimal substrate and complementary nutrition
formula resulted in high density of fruiting body, biological productivity, and content of cordycepin at 80 fruits/
bottle, 19,53%, and 6,4 mg/g, respectively.

Keywords: Cordyceps militaris, cordycepin, nutrient composition, fruiting body yield
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TINH CHAT VAT LY VA HOA HOC CUA PAT CANH TAC LUA
KHU VUC MIEN TRUNG
D6 Thanh Nhan!, Lai Binh Hoe!, Nguyén Thi Thuong', Huynh Thanh Tra My',
Lé Dtic Diing', Lé Hong An', Nguyén Diic Chi Cong', Tran Thu Nga!

TOM TAT

Panh gia tinh chét vat Iy va héa hoc cua dat canh téc lda khu vic mién Trung dugc thuc hién trén dia ban
12 huyén canh tac laa thudc 4 tinh khu vic mién Trung (Binh Pinh, Quing Nam, Nghé An va Thanh Hoéa). Két
qua phén tich 108 mau dét dang canh tac lta dugc thuc hién trong ndm 2016 da danh gid dugc: Thanh phan co gidi
thuoc loai dat ti thit ning dén sét, chisé pH, , (4,28 - 5,19) thap hon chi s6 pH t6i thich clia cay Iaa; ham lugng mun
(2,27 - 3,37%) & mtc giau N t6ng s6 (0,11 - 0,31%) bién ddng ti trung binh dén giau; PO, téng s6 (0,03 - 0,12%)
¢ mtic ngheo dén giau; K,O tdng s6 (0,09 - 0,98%) & mtic ngheo; P,O, dé tiéu (12,67 - 57,98 mg/100g) tli trung binh
dén giau; K,0 dé tiéu (0,09 - 0,98mg/100g) tli ngheo dén trung binh; CEC (3,16 - 11,80 me/100g) tlii mtic rat thap
dén trung binh, Ca (1,76 - 5,16 me/100g) va Mg (0,86 - 2,82 me/100g) trao d6i tit mic ngheo dén trung binh.

T khéa: Dit trong laa, tinh cht vét Iy, tinh chéit hoa hoc

' Vién Khoa hoc Ky thuat Néng nghiép Duyén hai Nam Trung bo
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