TNU Journal of Science and Technology 226(14): 79 - 86

EXTRACTION AND ISOLATION OF BEAUVERICIN
FROM CORDYCEPS CATENIANNULATA CPA14V

Nguyen Thi Thuy Van'?, Duong Minh Lam?, Dao Viet Hung?, Vu Thi Thu Le?,
Pham Thi Hong Minh*, Do Tien Lam**

'Hanoi National University of Education, 2People’s Police Academy,

3TNU - University of Agriculture and Forestry, “Institute of Natural Products Chemistry - VAST

ARTICLE INFO ABSTRACT

Received: 23/8/2021 Beauvericin is a well-known mycotoxin produced by Beauveria and
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exhibits various bio-activities including supporting cancer treatment,

KEYWORDS preventing infection from viral and bacterial. The study established a
procedure for extracting and isolating Beauvericin (purity 98.1 %) from

Beauvericin Cordyceps cateniannulata CPA14V by using combination of different
Cordyceps cateniannulata chromatographic methods such as: thin layer chromatography, normal-
Fungus phase chromatogaraphy with silicagel stationary phase, reversed-phase
. chromatography with YMC RP 18 stationary phase and size exclusion
Extraction chromatography with sephadex LH-20 stationary phase at laboratory
Isolation scale. Extraction conditions were at 40 - 50°C, sonication for 2 hours,

used dichloromethane solvent. The results showed that Cordyceps
cateniannulata CPA14V has great potential for culture, extraction and
isolation Beauvericin for further research and development into
medicinal products, contributing to community health care.

NGHIEN CUU TACH CHIET VA PHAN LAP BEAUVERICIN
TU CHUNG NAM CORDYCEPS CATENIANNULATA CPA14V
Nguyén Thi Thuy Van'2 Dwong Minh Lam', Pao Viét Hung®, Vii Thi Thu Lé3,
Pham Thi Hong Minh?, P8 Tién Lam*

YTruong Dai hoc Su pham Ha Ngi, 2Hoc vién Cdanh sat nhan dan,

3Truong Pai hoc Nong LAm - DH Thai Nguyén, *Vién Hod hoc céc hop chat thién nhién - VAST

THONG TIN BAI BAO TOM TAT

Ngay nhan bai: 23/8/2021 Beauvericin 1a doc t6 nam ky sinh con tring néi tiéng, duoc tim thay o
nam Beauveria va nhiéu loai nam ky sinh cdn khéc, trong d6 c¢6 nhiéu

Ngay hoan thign: 14/5/2021 lodi Cordyceps. Chung nam Cordyceps cateniannulata CPA14V dugc

Ngay ding: 16/9/2021 phan lap & Viét Nam va 1 lan dau tién dugc ghi nhan c¢d kha ning tong
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TU KHOA diéu tri ung thu, chong bénh nhiém trung do vi riit va vi khuan. Nghién
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Beauvericin beauvericin (d6 tinh sach 98,1%) tir nam Cordyceps cateniannulata
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1. Giéi thigu

Beauvericin 1a mét cyclooligomer depsipeptides (CODs), dugc ciu tao bai ba nhém D-
hydroxyisovaleryl va ba nhém N-methylphenylalanyl xen k& (hinh 1), duoc phan lap dau tién tur
loai Beaveria bassiana [1], [2]. Pay la loai pho bién va duoc su dung lam thuée tror sau
mycoinsecticide. Ngoai ra, beauvericin dugc sinh tong hop béi mot sb loai thuge chi nAm nhu
Beauveria, Cordyceps, Paecilomyces, Polyporus, Isaria va Fusarium. Ham lugng beauvericin c6
thé dong vai trd nhu mot chat chi thi hda hoc ciia cac loai nam ky sinh con trang [2], [3].

Hiv-3

Phe-3 ///

Phe-1 72
\\
73

Hinh 1. Cdu tric héa hoc ciia beauvericin

Beauvericin 1a hoat chat tiém ning c6 thé phat trién thanh thudc chira bénh hoic thudc trir sau,
hd tro diéu tri ung thu hodc cac bénh nhidm tring do vi rit va vi khuan. Beauvericin c¢d hoat tinh
diét c¢o6n tring manh, phéd rong céac loai con trung gay hai nhu Artimia salina, Calliphora
erythrocephala, Aedes aegypti, Lygus spp., Spodoptera frugiperda va Schizaphis graminum [4]-
[6]. Beauvericin c6 kha ning trc ché ung thu nguyén bao soi & khi xanh chau Phi Vero, té bao
ung thu hach bach huyét don nhan ¢ ngudi U-937, ung thu va & ngudi BC-1, MCF-7, ung thu
than kinh trung wong & ngudi SF-268, ung thu biéu md té bao & ngudi KB, té bao ung thur bach
cau ¢ nguoi CCRF-CEM, ung thu phdi & ngudi (NSCLC) A549, NCI-H460, ung thu biéu mo
tuyén tuy & ngudi MIA Pa Ca-2, bénh bach ciu tan huyét & nguoi HL60, ung thu gan, u nguyén
bao vong mac & ngudi Y79... [1], [2], [7]. Bén canh kha ning diét cdn tring va kha ning Gc ché
cac dong té bao ung thu, beavericin con c6 thé khang khuan, chéng nim va khang virus cuc ky
hiéu qua. Beavericin khang khuan manh ddi véi céc chung vi khuan Gram duong va vi khuan
Gram am gay bénh cho con nguoi, dong vat va cac vi khuan gay hai cho cay trong nhu Bacillus
spp., Bifidobacterium adolescentis, Eubaterium biforme, Peptostreptococcus spp., Paenibacillus
spp., Clostridium perfringens, Enterococcus faecium, Listeria monocytogenes, Mycobacterium
tuberculosis, Staphylococcus haemolyticus, Agrobacterium tumefaciens, Escherichia coli,
Pseudomonas lachrymans, P. aeruginosa, Xanthomonas vesicatoria, Salmonella enterica,
Shigella dysenteriae, Yersinia enterocolitica va mét sé loai vi khuan lactic [2], [8]. Khac vai cac
loai khang sinh thuong gip, beauvericin khong ngin chin qua trinh sinh tong hop peptldoglycan
cua vi khuan ma lai tin cong vao bao quan va h¢ thong enzyme cua Vi khuan. Chinh vi the
beavericin duoc coi la tac nhan khang khuan tiém ning, c6 thé dugc st dung trong giai quyet van
dé Vi khuan khang thubc gay bénh ¢ nguoi va thuc vat [1], [9]- La hoat chat duoc sinh tong hop
tir ndm nén hoat tinh chong nam clia beavericin twrong d6i han ché. HAn hop giita beauvericin va
ketoconazole c6 thé chéng nam Candida parapsilosis mot cach higu qua, trong khi cac chat don
l¢ khdng c6 hoat tinh [10]. Hoat tinh khang virus cua beauvericin da dugc bao cao, beauvericin
trc ché HIV-1 integrase hiéu qua nhét trong cac hexadepsipeptide duoc nghién cuu [11]. Co thé
thiy, beauvericin c6 phd hoat tinh sinh hoc rong, cuc ky tiém nang trong diéu tri chong lai cac
cin bénh chét ngudi do nhidm virus hodc vi khudn ciing nhu cic loai bénh ung thu. Do do,
beauvericin cd thé trg thanh mot san pham thwong mai tir nAm trong tuong lai.
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Két qua nghién ctru cho thiy, hau hét cac chung thudc chi Isaria, Beauveria va Cordyceps déu
¢6 kha niang tong hop cyclooligomer depsipeptide ndi chung va beauvericin ndi riéng trung binh
tr 0,11 — 4,98 mg/g. Phat hién nay da chimg minh rang, céc loai nam thudc ho Cordycipitaceae
rit ¢6 tiém ning trong san xudt CODs va rat dang dé nghién ctru [12], [13]. Pic biét chung
Cordyceps cateniannulata CPA14V duogc tim thiy trén ky chu thudc bd con trung Blattodea co
kha ning sinh 51,98 mg/l beauvericin sau 6 ngay nudi ciy [14]. Kha ning sinh téng hop twong ddi
cao so voi két qua trong cac nghién clru cua tac gia Logrieco (3,2 mg/g) [15], Luangsa-ard (36,9
mg/l) [12]. Chinh vi vy, C. cateniannulata CPA14V rat c6 tiém ning, nghién ciru vé nudi ciy,
chiét tach va phan lap beauvericin. Nghién ctru nay dé cap dén phuong phap tach chiét va phan lap
beauvericin tir chung ndm C. Catenlannulata CPA14V quy m6 phong thi nghiém bang cach sur
dung két hop céac phuong phap sac ky cot, sic ky ban mong va khao sat mot so dleu kién vé nhiét
do, thoi gian, cach chiét dé qua trinh tach chiét va phan 1ap beauvericin dat hi¢u qua tot nht.

2. Vit liéu va phwong phap nghién ciu
2.1. Vit ligu

Chiang nim Cordyceps cateniannulata CPA14V dwoc phan lap tir mau nam ki sinh trén bo
Blattodea thu dugc tai Khu bao ton thién nhién Copia - Son La, vao ngay 24/12/2016.

N4am Cordyceps cateniannulata CPA14V sau khi duoc hoat hoa, duoc nudi cay trong moi
truong Czapek-Dox (CzD: sucrose 30 g/l; NaNOs 3,5 g/l; K:HPO4 1,5 g/I; MgSO4.7H;0 0,5 g/l;
FeSO..7H20 0,1 g/l, KCI 0,5 g/l) trong 6 ngay, lic voi toe o 150 vong/phit ¢ nhiét do 25°C.
Sinh khéi ndm rira sach bang nudc loc réi dem dong kho bang may dong kho Flexi Dry (M).

2.2. Phwong phdp nghién ciru
2.2.1. Phuong phdp tach chiét va phan ldp

Viéc phan tich, phan tach cac phan dich chiét sinh khéi ndm dugc thuc hién bang cac phuong
phap sic ky khac nhau nhu sic ky 16p mong (TLC), sac ky cot thudng (CC) véi pha tinh 1a silica
gel (Merck), sic ky cot pha dao voi pha tinh 1a YMC RP 18 (Merck) va séc ky ray phan ti véi
pha tinh 1a sephadex LH-20 (Merck).

Sdc ky 16p mong (TLC): ban mong trang sin DC-Alufolien 60 F254 (0,25 mm; Merck) va RP-
18 F254S (0,25 mm; Merck).

Sdc ky cot (CC): Séc ky cot thudngvai pha tinh 14 silica gel 60, c¢& hat 0,040 — 0,063 mm (230
- 400 mesh) cua Merck. Sic ky cot ray phan tir véi pha tinh 1a sephadex LH-20. Sic ky cot pha
dao dung loai YMC RP-18 c6 cd hat 1a 30-50 um (Fujisilica Chemical Ltd.).

Sdc ki long két noi khoi phé HPLC —MSD: Aglient 1200 lon Trap cua Vién héa hoc cac hop
chét thién nhién.

2.2.2. Phuong phdp xdc dinh sinh khoi kho [16]

Gia tri dugc xac dinh theo cac buagc: Cac 6ng eppendorf 2 ml duoc danh sé thir ty, sdy khd
den khéi lugng khong dbi va cén dé xac dinh khéi luong ban dau (Mo) cua tirng eppendorf. Mau
nam & mdi moi trudng nudi cdy dugc hit 1,5 ml va cho vao éng eppendorf, sau d6 dugc li tam
12000 vong/phut trong 5 phat. Dich thé duoc loai bo va giir lai sinh khéi; 1,5 ml dich nuéi ciy
dugc bd sung va li tim. Sinh khéi két tia dugc rira bang nuéc cit, sau d6 dugce dong kho dén
khéi lwong khong doi.

Khoi luong sau dong kho ctia dng va sinh khéi 1a (M1). Mdi mau nghién ctru dugc 1ap lai 3 lan.

Khéi lugng té bao khé (CDW) duoc tinh theo cong thic:

CDW (g/1) = (M - Mo)/3*1000.

Li tam toan bg dich nudi cay, thu sinh khéi, rira bang nuéc cat. Sau d6 dong kho dé phan tich
beauvericin.
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2.2.3. Phuong phdp dinh hrong beauvericin cé trong sinh khoi nam [17]

Can 10 mg sinh khdi té bao kho hoa trong 500 pl MeCN. Tron déu hdn hop trong 10 phut. Sau d6
ly tm 10000 vong/phut trong 5 phat, bé can, Iay phan dung dich chaa beauvericin phan tich.

Ham luong beauvericin tich lily trong té bao duge xac dinh bang may sic ki long hiéu ning
cao (HPLC) su dung cot hypersil BDS-C18 va hé dung méi acetonitrile-nudc.

Phén tich duoc thuc hién véi toe do dong 0,3 ml/phut voi gradient nudc-acetonitril, bat dau tir
acetonitrile-nuéc (15:85) téi 100% acetonitril trong 40 phdt, duy tri 100% acetonitril trong 5
phut, truge khi quay tré lai diéu kién bat dau trong 8 phat va can bang trong 5 phit. Budc séng
dau do: 203 nm. Beauvericin tinh sach (Sigma - M) dugc sir dung dé xay dung do thi chuan.

2.2.4. Phuong phap toan hoC

Xt ly sb liéu thdng ké: Sé liéu duoc xu ly bang Microsoft Office Excel 2013 and SPSS 20.
3. Két qua va ban luan
3.1. Nghién citu thu héi va tinh sach beauvericin tir C. cateniannulata CPA14V

Dua trén cac nghién cau khao sat ciing nhu dua vao cac phuong phap tach chiét va thu hoi
beauvericin hién nay, ching tdi tién hanh thu hdi va tinh sach beauvericin tir sinh khdi nim C.
cateniannulata CPA14V nhu sau:

Budc 1. Chudn bj sinh khoi mdu

Chuing nam C. cateniannulata CPA14V sau khi dwoc hoat héa, dugc nudi cay trong mdi truong
CzD trong 6 ngay, lc vai toe do 150 vong/phut & nhiét do 25°C. Sinh khdi nam rira sach bang nudc
loc roi dem dong kho bang may dong kho Flexi Dry (M§), thu dugc 25g sinh khéi nam.

Buwéc 2. Ngam chiét va tao can chiét

Sinh khdi (25g) ngam chiét 5 lan véi dung moi dicholoromethane trong thiét bi siéu am ¢
nhiét &6 phong. Dich tong dicholoromethane thu dugc cat kiét dung méi bang may cat quay chan
khong IKA RV 06-MT duéi &p suat giam, nhiét d6 < 50°C thu dwoc cao chiét tong
dicholoromethane (CD; 7,9 g).

Cao chiét tong dicholoromethane (CD) dugc chiét phan 16p véi n-hexan. Sau khi dudi dung
méi thu dugc cao chiét n-hexan (CCH; 3,0 g), dicholoromethane (CCD; 4,8 g).

Buwéc 3. Phan ldp cac chat tir can chiét dicholoromethane

Phan cao chiét dicholoromethane (CCD; 4,8g) hoa tan hoan toan va tam silicagel cho tai khi
tao thanh hdn hop bot khd, min véi ty Ié silica gel/cao chiét 12 2,5/1 (g/g). Sau d6 duoc tién hanh
sac ky qua cot silica gel (sic ky cot duoc thuc hién véi cot dai 60 cm, duong kinh cot 3,0 cm,
silicagel Mecrk 0,063 — 0,200 mm), véi hé dung méi CH,Cl,:MeOH (tir 99:1 dén 20:1).

Dung dich rira giai thu duoc tir cot silica gel khoang cach mai 1an 1a 100 — 200 ml, sau d6 ct
lai dung méi thu dugc nhing phan doan nhé 5 - 10 ml ta duoc cac phan doan. Kiém tra cac phan
doan nho bang sic ky I6p mong va so sanh véi chat chuan CC1, sau d6 don nhimng phan doan
gidng nhau lai, ta thu dugc 3 phan doan chinh (CCD1-CCD3), trong d6 phan doan CCD2 ¢6
chtra hoat chat CC1.

Buwéc 4. Thuc hién sdc Ky cot tinh phdn dogn CCD2

Phéan doan CCD2 (1,6 g) tiép tuc dugc phan tach trén cot pha dao RP-18 véi hé dung moi
MeOH:H,0 (3:7) thu dugc 3 phan doan nho (CCD2.1-CCD2.3).

Phan doan CCD2.1 (0,5 g) duoc tinh ché lai qua cot sephadex LH20 véi dung mdi rira giai
MeOH thu duoc 2 phan doan nho (CCD2.1.a-CCD2.1c) va két tinh phan doan CCD2.1b lai
trong dung moi acetone thu dugc hgp chat CC1 (dang bot, mau trang, Re= 0,38 (hé dung mdi
CH.Cl:MeOH = 20:1), khéi luvgng 93,8 mg), d6 tinh sach dat 98,1% theo HPLC.

So d6 phan lap CC1 dugc md ta trong hinh 2.
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N4am Cordyceps
cateniannulata tuoi

l Sinh khéi

N4im Cordyceps
cateniannulata kho (25 g)

1. Ngam chiét bang CH.Cl, (2 lit x 3)
2. Cat loai dung moi dudi &p suat thap

CD
(7.9.9)

1. B6 sung nudc (0,05 lit)
2. Chiét lan Iuot véi n-hexan (0,3 lit x 3),

!

CCH
(3009

Gradient CH2Cl>:MeOH (99:1—20:1)

CCD
(4,89)

Silica gel

v

\ 4

CCD1

v

CCD2
(1,69)

CCD3

v

CCD2.1
(0,59)

'

RP-18, MeOH-H.0 (3:7)

CCD2.2

Sephadex LH20, MeOH

v

A 4

'

CCD2.3

CCD2.1a

CCD2.1b
(0,25 q)

CCD2.1c

A4

CC1

(93,8 mg)

Két tinh axeton

Hinh 2. So do tach chiét va phan ldp beauvericin (CC1) qui mé phong thi nghi¢m
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3.2. Mt sé cac yéu té anh hwéng dén thu nhan beauvericin (CC1)
3.2.1. Anh huéng cia dung méi dén ham hwong beauvericin (CC1)

Khao sat anh huong cua dung méi chiét dén qua trinh chiét tach beauvericin (CC1) tir cao
chiét tong. Két qua trinh bay ¢ bang 1 va hinh 3 cho thdy su khéc biét khi thay ddi cac loai dung
moi chiét. Str dung dung méi dicholoromethane ham lwong CC1 thu dwoc 14 0,37% va giam dang
ké khi chiét bang cac loai dung méi: etyl axetat, etanol va n-hexane. Két qua trén ciing chi ra
rang, st dung dichloromethane thi ham lugng CC1 thu dugc dat hiéu suét cao nht.

Tir céc két qua trén, chung tdi lya chon dichloromethane cho cac qua trinh nghién cau tiép
theo trong céng nghé tach chiét hoat chat CC1 bang phuong phap dung méi hitu co.

Bang 1. Anh huong cua dung méi chiét dén ham hrong CC1

Ham hrgng/sinh khéi kho Hé dung moi

(%) n-hexane (H) dicholoro-methane (D) etyl axetat (E) ethanol (M)
CcC1 0,129 0,376 0,355 0,311

0,4 0:3767) 355

0,311
0,3
0,2
0,129
0,1
0

H D E M

Hinh 3. Anh hwéng cia dung méi chiét dén ham hrong CC1
3.2.2. Anh hwong cua nhiér dg chiét xudt téi ham lwong beauvericin (CC1)

Khao st anh huong cia nhiét do dén qué trinh chiét xuat CC1 da thu dwoc két qua nhu bang 2
va hinh 4. Ket qua cho thay, ¢ nhiét do thap thu dugc ham lugng CC1 thap hon. Khi cang tang
nhiét do thi ham lugng CCL1 tang dan. Cac thi nghiém tiép theo nhiét do chiét mau la 40 - 50°C.

04 0,376 0,378
0,35 0,292 0,308 0,326
0,3
0,25
0,2
0,15
0,1
0,05
0

20°C 30°C 40°C 50°C 60°C

Hinh 4. Anh hwéng cua nhiét d¢ dén ham lhrong CC1
Bang 2. Anh huong cua nhiét dg dén ham lwong CC1

Ham lwong Nhiét do
(%) 20°C 30°C 40°C 50°C 60°C
CC1 0,292 0,308 0,326 0,376 0,378
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3.2.3. Anh hwong cua thoi gian tach chiét téi ham heong beauvericin (CC1)

Céc két qua thu nhan ham luong hoat chat CC1 & cac khoang thoi gian khac nhau ciing ¢6 sy
bién doi khac nhau. Qua trinh xtr Iy mau va tach chiét mau cang lau thi ham lugng céc hoat chat
¢ duoc cang nhiéu, tuy nhién khoang thoi gian nay 1a c6 gidi han, sau khoang thoi gian d6 ham
luong céc chét thu dugc ciing khong thay déi. Bang 3 va hinh 5 da thé hién rd su bién doi nay. Tur
céc két qua do, chung t6i Iyra chon thoi gian chiét siéu am 1a 2 gio cho quy trinh céng nghé tach
chiét hoat chit CC1.

Bang 3. Anh huong cua thoi gian siéu am dén ham lrong CC1

Ham lugng Thoi gian
(%) 1gio 2 gior 3 giv 4 gior
cc1 0,291 0,376 0,377 0,379

0,379
0,4 0,376 0,377

9.35 0,291

0,3
0,25

0,2
0,15

0,1
0,05

1h 2h 3h 4h

Hinh 5. Anh hweng cua thoi gian siéu am dén ham heong CC1
4. Két luan

Nghién ctru tach chiét va tinh sach beauvericin tir ching Cordyceps cateniannulata CPA14V
cho thay trinh ty sir dung dung mdi chiét phi hop 1a dichloromethane, nuéc, n-hexane va két hop
véi hé thng sac ki ban mong, sic ki cot thuong vai silicagel, sic ky pha dao véi YMC RP 18 va
sic ky ray phan tir v6i pha tinh 1a sephadex LH-20 va két tinh bing axeton cho hiéu suat (0,39%
CDW) va tinh sach beauvericin cao (98,1%). Hiéu suat chiét va tinh sach tét nhat ¢ diéu kién siéu
am sinh khdi voi dichloromethane trong 2 gio, & nhiét do 50°C. Két qua nghién ctru thu duogc vé
kha nang sinh téng hop, thu hdi, tinh sach va hoat tinh caa hop chat beauvericin tir chang nam
Cordyceps cateniannulata CPA14V cho thiy tiém ning nghién ciru va tng dung cua hop chit
nay ¢ Viét Nam.
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