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Tom tat: Cyclooligomer depsipeptides (CODs) da va dang dwoc st dung trong
nhiéu linh vuc khoa hoc cong nghé khac nhau. Tuy nhién, nhiing nghién ctiu va ung
dung CODs tir nim ki sinh con triing & Viét Nam van con rat mgi mé. Trong nghién
clru nay, chung t6i di phan 1ap duoc chung nam Cordyceps sp. CPA14V tir miu con
tring thu duoc tir Khu bao tén thién nhién Copia - Son La. Chung nim Cordyceps sp.
CPA14V c6 kha ning sinh tong hop CODs tét. M6i truong phii hop cho qué trinh sinh
tong hop CODs c6 thanh phan sucrose 30g/L; NaNO; 3g/L; KH,PO, 1g/L;
MgSO,.7H,0 0,5 g/L; KCI 0,5¢/L; FeS0O,.7H,O 0,01g/L. Ham lugng CODs tich liy
trong sinh khéi té bao cao nhét trong khoang tir 6-8 ngay, ngay tht 6 dat 6,45 mg/g.
Vi kha nang sinh tong hop CODs cao, chiung nim Cordyceps sp. CPA14V ¢6 nhiéu
tiém nang ung dung, can duoc tiép tuc nghién ciru dinh loai va cac diéu kién phu hop
cho cdng nghé san xuat CODs.

Tur khoa: Nam ki sinh con triing; Cordyceps; Cyclooligomer depsipeptides; Copia.

1. Mé dau

Cyclooligomer depsipeptides (CODs) la cac nonribosomal peptides dac biét thuoc
cac nhém hop chét peptolides tuan hoan. CODs dung dé md ta cac peptide vong, trong
d6 mdi vong 1a cac amino acid va cac hydroxy-acid lién két véi nhau bang cac lién két
amide va lién két ester [1, 2]. Thong thudng cyclooligomer depsipeptides gom 2, 3 hoic
4 don phan. Trong d6 mdi don phan duoc cu tao bai it nhat mot 2-hydroxycarboxylic
acid va mot 2-amino acid [15]. CODs la hoat chét tu nhién dugc tim thdy & mot sé loai
nam, dac biét 14 nAm ki sinh con trung thudc cac chi nhu Beauveria, Fusarium, Isaria,
Metarhizium, Cordyceps [18].

CODs tir nam ¢6 pho hoat tinh sinh hoc rong nhu kha nang gy doc té bao [16],
khang virut [7], diét con trung [20], chdng sét rét [6], khang khéi u [10], han ché su hinh
thanh cac amyloid ¢ nguoi bénh Alzheimer [5]. Cac nghién ctu gan day ciing cho thiy
kha nang ¢ ché ciia CODs d6i V6i cac dong ung thu khac nhau ¢ ngudi [4, 11, 19]. Hién
nay, cac hoat chat CODs tir nam ki sinh con trung duoc coi 1a ngudn nguyén liéu tu
nhién méi cé tiém nang ung dung trong y duoc.

O Viét Nam, da c6 mot s6 nghién ciu vé nam ki sinh ¢on tring. Tuy nhién, ¢4 it
nghién ciu vé CODs va tng dung cia CODs. Hau hét nghién ciu tap trung vao s
dung sinh khéi ndm ki sinh con trung dé san xuét cac ché pham tng dung lam thudc trir
sau str dung trong linh vuc néng nghiép. Nghién ctiru vé CODs tir nam ki sinh con tring
va ing dung cua CODs trong cac linh vuc khac van 1a van d& méi va can duoc quan
tdm nghién cuu.
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O nam ki sinh con trung, dic diém hinh thai té bao, dic diém nubi cdy cua cac
ching nam trong giai doan sinh san vé tinh 1a dir liéu co gia tri trong dinh loai. Tuy
nhién, trong hon 2 thap ki gan day, nghién ctru dinh loai nAm néi chung, nam ki sinh con
tring nai riéng can nhiéu dir liéu phan tir, cling voi dic diém hinh thai va hoa sinh dé c6
két qua dang tin cay hon [3, 13].

Viét Nam c6 muc d6 da dang sinh hoc cao. Tuy nhién, hién nay nhiing hiéu biét
cta ching ta vé nam va nhirng tiém niang tng dung caa nam con han ché. Trong bai bao
nay, ching toi tap trung nghién ctu dic diém hinh thai, kha ning sinh truéng va sinh
tong hop CODs cua chang ndm ki sinh con tring Cordyceps sp. CPA14V. Két qua
nghién ciru ndy gép phan cung cap nhiing hiéu biét vé CODs va tiém ning sinh téng hop
CODs cua c4c chung ndm cua Viét Nam.

2. Phuwong phap nghién ciu

- Mau vat: Mau nam ki sinh c6n traing trén ki cha thuoc bo Blattodea, duoc thu thap
tir Khu bao t6n thién nhién Copia - Son La, ngay 24 thang 12 nam 2016 va dang duogc luu
gitr tai B mon Cong nghé sinh hoc - Vi sinh, Truong Pai hoc Su pham Ha Nai.

- Phan lap: Mau c6n tring duoc loai bo dét, sau d6 cat mot phan mau khoang 1-2
cm moc trén ki cha khir tring bé mat bang cach ngam trong dung dich natri hypoclorit
1% trong 2 phut va duoc rua lai bang nudc vo trang 05 lan, sau d6 duoc dé trong cdi st
vo tring. B sung 45 ml nusce cat vo tring vao coi st Mau ndm duoc nghién dén khi tao
thanh dang huyén pht. 0,1 ml dich huyén phu dugc hit va trai déu trén céc dia Petri chira
moi truong Sabouraud vo trung (40 g/L glucose; 20 g/L peptone; 20 g/L agar; 0,2 g/L
chloramphenicol; pH = 5,6). Phan ki chi con lai dugc ngdm trong dung dich natri
hypoclorit 1% trong 2 phut sau d6 Iy phan hé sgi nim bén trong ki chu ra va cay trén
mai truong Sabouraud vé tring. Céc dia ndm dugc nudi cdy ¢ 25 - 28 °C va quan sat dic
diém trong khoang thoi gian tir 3 - 14 ngay. Cac khuan lac nam riéng ré duoc tach va luu
giit trong moi trudng Sabouraud dé sir dung cho cac nghién ctu tiép theo [12].

- Lwa chon méi trudng 18n men thu nhan CODs: Chung nam d3 duoc hoat hoa 36
gio trong mdi trudng Sabouraud, & 25 °C, lac 150 vong/phit duoc bd sung (5% viv) vao
c4c binh tam giac 1,0 lit chira 600 ml méi truong dich chiét khoai tay (PBG: dich chiét
khoai tdy 250 g/L; glucose 20 g/L); moi truong Sabouraud (SBR: glucose 40 g/L; pepton
10 g/L); moi truong khoang téi thiéu (MM: glucose 20 g/L; cao nim men 1 g/L;
NH4NO;3; 3 g/L; KH,PO4 0,5 g/L; MgSO,4.7H,O 0,5 g/L, CaCl; 0,5 g/L), méi truong
Czapek-Dox (CzD: sucrose 30 g/L; NaNO3 3,5 ¢/L; K;HPO,4 1,5 g/L; MgSO,4.7H,0 0,5
g/L; FeSO,4.7H,0 0,1 g/L, KCI 0,5 g/L); mo6i trueong xac dinh fusarium (FDM: sucrose 25
g/L; NaNOj3 4,25 g/L; K,HPO, 1,36 g/L; MgSO4.7H,0 2,5 g/L; FeSO,.7H,0 0,01 g/L,
sZnS04.7H,0 0,029 g/L, NaCl 5 g/L). Nam dugc nudi trong diéu kién lic véi toc do 150
vong/phut ¢ nhiét do 25 °C trong vong 12 ngay. Luong sinh khéi té bao va CODs duoc
x4c dinh mdi ngay, busc nhay 24 gio.

- Xac dinh khoi luong té bao kho (CDW): Cac ong eppendorf 2 ml duoc danh sd
thir ty, say kho dén khoi luong khong d6i va can dé xac dinh khéi lugng ban dau (M)
cua tung eppendorf. Mau nim & mdi méi truong nudi ciy duoc hat 1,5 ml va cho vao
ong eppendorf, sau d6 dugc li tam 12000 v/p trong 5 phuit. Dich thé duoc loai bo va giir
lai sinh khéi, 1,5 ml dich nudi ciy dugc bd sung va li tam. Sinh khéi két tia duoc ria
bang nudc cat, sau d6 duoc dong khd dén khdi luong khong ddi. Khdi lwong sau dong
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kho cia 6ng va sinh khéi 1a (M). Mai mau nghién ctiru duoc lap lai 3 1an. Khéi luong té
bao khd (CDW) dugc tinh theo cbng thirc:

CDW (g/L) = (M - Mo)/3*1000.

- Binh lugng CODs: Ham lugng CODs tich lity trong té bao dugc xac dinh bang
may sic ki long hiéu ning cao (HPLC) sir dung cot hypersil BDS-C18 va hé dung mdi
acetonitrile-nude. Phan tich dwoc thuc hién voi tée do dong 0,3 ml/phat véi gradient
nugc-acetonitril, bat dau tir acetonitrile-nude (15:85) t6i 100% acetonitril trong 40 phdt,
duy tri 100% acetonitril trong 5 phuat, trudc khi quay trg lai diéu kién bat dau trong 8
phlt va can bang trong 5 phut. Budc song dau do: 203 nm [14]. Beauvericin tinh sach
(Sigma - M¥) duoc st dung dé xay dung db thi chuan.

- Xtr ly sb liéu thong ké: S liéu duoc xu ly bang Microsoft Office Excel 2013
and SPSS 20.

3. Két qua nghién ciru
3.1. Phén Igp chiing ndm Cordyceps sp. CPA14V

Chung nam Cordyceps sp. CPA14V duogc phan lap tir mau nim ki sinh trén bo
Blattodea thu duoc tai Khu bao ton thién nhién Copia - Son La (Hinh 1a).

Trang thai vo tinh ngoai tu nhién: Bé soi moc thiang, don ddc, mau tring kich
thude 2,5 - 3 cm, phén dinh c¢6 phan nhanh kich thudc 0,5 - 0,7 cm, c6 16p bao tir dang
bot min, mau tréng. Céc bao tur khong c6 mang bao boc, hinh oval, kich thudc 2,5 - 3
um, bao tir khdng bat mau voi thudc nhuém nhuém Melzer’s (Hinh 1a, 1b).
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Hinh 1: a) Trang thai vo tinh ngoai t nhién cia ching ndm Cordyceps sp.
CPA14V; b) Bao tir ching Cordyceps sp. CPA14V; c¢) Khudn lac ching Cordyceps sp.
CPA14V trén méi trwong Sabouraud; d) Khuan lgc ching Cordyceps sp. CPA14V trén
méi trirong Czapek-Dox; e) Bao ti va cuéng sinh bao ti chiing Cordyceps sp. CPA14V
trén moi truong Czapek-Dox (scale bar: b,e=10 um; ¢,d=2cm)
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Pic diém nubi céy: Trén moi truong Sabouraud, khuén lac nAm bong, day, min,
cac soi c6 mau tring duc. Trén moi trudng Czapek-Dox, khuan lac c6 mau tring, sau 20
ngay nudi cdy & diéu kién 25 °C chiéu sang 12 gio hinh thanh bd soi va bao tur vé tinh
(Hinh 1b, 1d). Thé binh phinh to thudn dai c6 dang c¢d hep, kich thudc 5-11,5 pm x 1,3-
3,0 um. Bao tur dinh dang chudi trén d6 ¢6 céc bao tir vo tinh hinh oval kich thudc 2,5 - 3
pum (Hinh 1e).

Dic diém hinh théi trang théi sinh san v tinh cia chung nim CPA14V di phan
lap giéng véi cac dic diém cua chi Paecoelomyces, mot trong nhitng chi ndm & trang thai
v0 tinh cua cac loai Cordyceps [21].

3.2. Khd néng sinh truéng ciia chiing ndm Cordyceps sp. CPAI4V trong 5 logi
moi truwong nghién ciru

Trong 05 loai méi trudng nudi ciy khac nhau (méi truong PGB, méi trudng
Sabouraud (SBR), moi truong MM, méi truong Czapek-Dox (CzD), méi truong FDM),
chung Cordyceps sp. CPA14V déu co kha nang sinh trudng va sinh CODs. Két qua
nghién ciru vé kha ning sinh truéng duoc thé hién trong Bang 1 va kha nang sinh CODs
dugc thé hién trong Bang 2.

Bang 1: Kha ndng sinh truéng ciia chiing nam Cordyceps sp. CPA14V
trong 05 logai moi truong nghién ciru

Thoi gian Khdi lwong té bao kho (g/L)

“(‘:]"g'élc;;y PBG SBR MM CzD FDM
1 2,6°+0,082 |2,11°+0,055 |2,91°+ 0,014 | 0,89*+ 0,014 | 1,09°+ 0,041
2 6,75°+0,014 | 4,99%+ 0,068 |3,96°+ 0,055 |2,96%+ 0,042 | 3,57° + 0,028
3 9,44+ 0,069 | 6,65°+ 0,014 |5,52°+ 0,014 | 4,4*+ 0,136 | 6,08°+ 0,068
4 9,429+ 0,022 | 7,68°+ 0,122 |6,87°+ 0,055 |5,43°+ 0,028 | 7,5°+ 0,124
5 9,89°+ 0,069 | 8,8°+0,124 |7,81°+ 0,082 (5,82%+ 0,095 | 7,33°+ 0,082
6 10,23°+ 0,109 | 9,84°+ 0,097 |7,23%+ 0,082 |8,06"+ 0,069 | 8,59 + 0,096
7 11,55%+ 0,041 | 11,81%+ 0,136 | 7,14%+ 0,125 | 8,71°+ 0,191 | 9,09°+ 0,095
8 11,85%+ 0,014 | 12,76%+ 0,027 | 7,16%+ 0,055 | 8,43+ 0,178 | 9,11°+ 0,136
9 11,48°+ 0,014 | 14,07+ 0,055 | 6,86%+ 0,055 | 8,27° + 0,028 | 8,62°+ 0,095
10 11,47°+ 0,055 | 15,36%+ 0,151 | 6,66% + 0,055 | 8,2°+ 0,028 | 8,01°+ 0,041
11 11,07°+ 0,021 | 15,43%+ 0,082 | 6,63%+ 0,109 | 7,03" + 0,027 | 7,97°+ 0,036
12 10,88+ 0,041 | 15,29°+ 0,357 | 6,62%+ 0,063 | 7,15" + 0,095 | 8,17°+0,028

Ghi cha: So sanh gia cac cbéng thuc trong cung m¢t hang, cac chir céi khac
nhau (a, b, ¢, d, e...) thé hién su sai khdc c6 y nghia thong ké ¢ mitzc a=0,05 véi dg tin
cay 95%

Maoi treong PGB va Sabouraud la hai loai méi truong phu hop cho su sinh truong
cua chung Cordyceps sp. CPA14V. Trong 3 ngay nudi cdy dau tién, toc do sinh truong
cua chung nghién ctu & moi truong PGB vuot troi so vai cac moi truong con lai, sinh
khdi kho dat 9,44 g/L; tiép theo 1a mdi truong Sabouraud, dat 6,65 g/L. Tuy nhién, sinh
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khéi tich lity ciia chung nghién ciu 1a gan bang nhau ¢ 02 loai méi trudng PGB va
Sabouraud vao ngay thu 6 cua qué trinh nudi ciy, dat lan lugt & méi trudng PGB va
Sabouradu 1a 10,23 g/L va 9,84 g/L. Dén ngay tha 7 cua qua trinh nudi cdy, sinh khoi
tich lily trong mdi truong Sabouraud 1a cao nhat, dat 11,81 g/L; tiép tuc ting cho toi ngay
nudi cay thir 10, dat 15,36 g/L va duy tri kha 6n dinh cho toi ngay tha 12 caa qua trinh
nghién ciru. Trong khi d6, & 04 maéi truong nghién ciu con lai, sinh khéi cua chung
Cordyceps sp. CPA14V dat cuc dai vao ngay thir 7-8 lan luot ¢ cac méi trudng PGB,
FDM, CzD va MM la 11,85 g/L; 9,11 g/L; 8,71 g/L va 7,16 g/L; biéu hién su suy giam
cham & cac ngay tiép theo (Hinh 2). Miac du Sabouraud 1a méi truong phu hop cho sinh
truong caa chung nghién ciru nhung lugng sinh khéi tich lity cuc dai thap hon so véi kha
ning sinh trudng cia Cordyceps militaris, mot trong nhitng loai nim duoc nghién ciu
nhiéu, dat 16,7 + 1,3 g/L [17].

Bang 2: Kha ndng sinh tong hop CODs ciia ching nam Cordyceps sp. CPA14V
trong 05 logai moi truong nghién ciru

Thoi gian Ham luwgng CODs (mg/g)
nudi cay
(ngay) PBG SBR MM CzD FDM

1 0,438" +0,147| 0,141%+ 0,012 0%+ 0,000 0°+0,000 |0,035%+0,013
2 0,125® +£0,009| 0,077°+ 0,003 | 0,101*+ 0,002 0°+0,000 |0,326°+ 0,214
3 0,204°+ 0,036 | 0,083°+0,013 | 0,35°+0,385 | 0,111*+ 0,008 | 0,07*+ 0,035
4 0,057°+ 0,023 | 0,047°+0,001 | 0,373+ 0,413 | 0,11°+ 0,065 |0,044%+ 0,032
5 0,382°+ 0,026 | 0,641°+0,021 | 0,121°+0,040 | 2,17°+0,844 | 0,13°+ 0,036
6 0,809°+ 0,265 | 4,306°+0,171 | 0,16°+0,088 | 6,452°+ 0,406 | 0,186+ 0,004
7 0,785+ 0,252 | 3,139°+ 0,444 | 0,24°+0,029 | 5,537°+ 0,307 | 0,116+ 0,029
8 0,379°+0,042| 2,51°+0,396 | 0,051°+0,037 | 5,334°+ 0,210 |1,685"+ 0,530
9 0,382°+0,088 | 2,472°+0,970 | 0,21°+0,141 | 1,666™+ 0,801 | 0,501%+ 0,279
10 0,055°+0,008| 0,22°+0,011 | 0,202°+ 0,146 | 1,522°+0,225 | 0,201*+ 0,019
11 0,02*+ 0,008 | 0,197°%0,010 | 0,012°+ 0,005 | 2,385+ 0,193 |0,181*+ 0,004
12 0,006°+ 0,045 | 0,094°+0,069 | 0,104°+0,037 | 2,3°+0,644 |0,477°+0,162

Ghi chd: So sanh giiza cac cong thuc trong cung mgt hang, cac chiz cai khac
nhau (a, b, c...) thé hién s sai khdac co y nghia thong ké ¢ mirc a=0,05 vdi dé tin cay
95%

3.3. Khd ndng sinh téng hep CODs ciia chiing nidm Cordyceps sp. CPAI4V
trong 05 logi méi truwong nghién ciru

Chung Cordyceps sp. CPA14V c6 kha ning sinh tong hop CODs ¢ tat ca 05 loai
mdi truong duoc su dung trong nghién ctru nay. Tuy nhién, CODs dugc hinh thanh va
tich lity nhiéu nhat trong té bao khi nudi ciy trong mdi truong Czapek-Dox vao ngay tha
6 cua qua trinh nudi cdy, dat 6,45 mg/g va duy tri ndng d6 cao trong hai ngay tiép theo,
dat lan luot 14 5,537 + 0,307 mg/g va 5,334 + 0,210 mg/g. Ham lugng CODs giam nhanh
chéng ¢ ngay thir 9, chi dat 1,666 + 0,801 mg/g (chi bang 25,8% so véi ham lwong CODs
& ngay thir 6). Trong mdi trudng Sabouraud, ham lugng CODs tich lily trong té bao dat
gid tri cao nhat (0,809 + 0,265 mg/g) ¢ ngay tha 6, thir 7. Kha ning sinh tong hop CODs
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cua chung Cordyceps sp. CPA14V tuong d6i thip khi duoc nudi ciy trong moi truong
PGB, méi trudng MM va méi truong FDM. Sau 24 gio nubi cay, mac du sinh khéi chua
nhiéu nhung & cac mdi trudng PGB, Sabouraud va FDM da c6 sy hinh thanh va tich liy
CODs. CODs dugc phét hién & moi truong MM sau 48 gio va trong méi truong CzD sau
72 gio nudi ciy. O ca 05 loai mdi trudng nudi cdy, lwong CODs cao nhat dugc xac dinh
& thoi diém 01 ngay trudc khi sinh khéi dat cuc dai va duy tri ndng d6 cao trong 2 - 3
ngay, sau d6 giam dot ngot vé gia tri thap, mac du sinh khéi kha 6n dinh hozc giam cham
trong cac ngay tiép theo. Két qua nghién ciu nay rit c6 ¥y nghia cho cac nghién ctu tim
diéu kién tdi wu cho chung sinh téng hgp CODs ciing nhu nghién cttu qua trinh thu nhan
va tinh sach san pham.

Két qua nghién ciru vé dic diém hinh thai cua trang thai vo tinh ngoai tw nhién va
ddc diém nudi cay cho thay chung phan lap duoc thudc chi Cordyceps, mét trong nhitng
chi nam c6 nhiéu loai c6 gia tri quy. Trong nghién ctu nay, chung Cordyceps sp.
CPA14V sinh truong tét trong moi truong Sabouraud va tich lity CODs cao khi nudi cay
trong moi truong Czapek-Dox. Pay |a nhitng két qua c6 ¥ nghia cho céng nghé. Kha
nang sinh téng hop CODs cua chung CPA14V dat 6,452 + 0,406 mg/g, twong @ng Voi
trén 64 mg/L la tét va cao hon két qua nghién ciru da dugc cong b trude day (khi tinh
toan hiéu suat trén 1 lit moi trudng) cta chung Fusarium sambucinum ITEM-846 dat
0,23 mg/g [8], chung Cordyceps takaomontana BCC1409 dat 16,2 mg/L; chung Isaria
tenuipes BCC1382 dat 32,2 mg/L [9].

4. Két ludn

Chung nam Cordyceps sp. CPA14V dugc phéan 1ap tir mau nam ki sinh c6n tring
tir khu bao ton thién nhién Copia - Son La c6 kha nang sinh truong kha tot va sinh tong
hop CODs trong 05 moi truong nghién ctru. Sabouraud 1a moéi truong sinh trudng phu
hop nhit voi chung nam Cordyceps sp. CPA14V. Czapek-Dox la modi trlrong phu hop
nhat véi chung nAm Cordyceps sp. CPA14V dé sinh tong hop CODs, ¢ 25 °C, thoi gian
nuodi céy 6 ngay, tbe do lac 150 vong/phut, dat ham luong 6,45mg/g, sinh khéi kho dat
8,069/L.
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SUMMARY

MORPHOLOGICAL CHARACTERISTICS, GROWTH
AND CYCLOOLIGOMER DEPSIPEPTIDES PRODUCING ABILITY
OF CORDYCEPS SP. CPA14V
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Cyclooligomer depsipeptides (CODs) has been applied in many different fields of
science and technology. However, studies on CODs and application of CODs from
entomopathogenic fungi in Vietnam are still new. In this paper, the Cordyceps sp.
CPA14V strain was isolated from insect samples that were collected from Copia Nature
Reserve - Son La. The strain Cordyceps sp. CPA14V produced and intracellularly
accumulated CODs with relatively high concentration. The strain grew best on
Sabouraud medium. CODs production was highest in Czapek-Dox midum, at the 6™ day
of incubation, reached 6.45 mg/g. Due to its ability to biosynthesize CODs, the strain
Cordyceps sp. CPA14V has great potential of application. Further studies are needed to
identify the strain Cordyceps sp. CPA14V to species and to optimize conditions for
CODs production.

Keywords: Entomopathogenic fungi; Cordyceps; Cyclooligomer depsipeptides;
Copia.
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