Tap chi Khoa hoc Pai hoc Thii Ddu M6t S0 1(56)-2022

KHAO SAT QUY TRINH CHIET QUA THE NAM PONG TRUNG
HA THAO CHO HAM LUQNG CORDYCEPIN TOI UU

Nguyén Thi Lién Thuong®, Ly Ha My®, Nguyén Minh Chanh®, Nguyén Diing Khoa®
(1) Truwong Pai hoc Thii Dau Mgt
Ngay nhdn bai 14/12/2021; Ngay gu#i phan bién 16/12/2021; Chap nhdn ding 30/01/2022
Lién h¢ Email: thuongntl@tdmu.edu.vn

https://doi.org/10.37550/tdmu.VJS/2022.01.271

Tom tat

Ndm déng trimg ha thao 1a mét logi ndm dwoc liéu quy, ¢6 céng dung trong viéc
boi bo va héi phuc sirc khde. Trong dé, cordycepin la dwoc chdt chinh cia ndm déng
tring ha thao, c6 nhiéu tac dung trong viéc ic ché sw phat trién cua té bao ung thie va
khang virus. Tuy nhién, hién nay chwa c6 nhiéu nghién ciru vé khdo séat anh hwong cua
diéu kién chiét dén ham lrong cordycepin. Trong nghién cizu ndy, ching tdi khdo sat
danh hwong ciia cdc diéu kién: nhiér @, nong dg dung moi, va thoi gian chiét dén hiéu
qua thu nhan cordycepin trén qud thé nam déng trimg ha thdo dwroc nudi trong tai Vién
Phat trien Ung dung, Truong Pai hoc Thii Dau Mét. Ham lwong cordycepin trong dich
chiét qua thé ndm duwoc kiém tra bang phwong phdp sdc ky léng hiéu ning cao (UFLC).
Két qua khdo sat cho thdy ham leong cordycepin thu nhdn cao nhat khoang 1.10g/kg
qua thé nwoi ¢ nong do con 70°, nhiér dg chiét 80°C, trong 120 phit, twong dwong
6.97g/kg qua thé ndm kho. Két qua nay déng vai tro co sé cho nhing nghién ciu tiép
theo nham khai thac gia tri duoc liéu tir dich chiét cia ndm déng tring ha thao.

Tw khoa: nhiét dé chiét, noA‘ng do con, qua trinh chiét, thoi gian tdach chiét
Abstract

INVESTIGATING THE EXTRACTION CONDITION OF FRUITING BODY
OF CORDYCEPS MILITARIS FOR THE OPTIMAL CONTENT OF
CORDYCEPIN

Cordyceps militaris is a traditional medicinal mushroom that helps to revitalize
and increase human health. Cordycepin is the main active compound of Cordyceps
militaris, which plays an active role in the inhibition of cancer cell growth and in the
prevention of virus infection. However, there has been little research on the effects of
the extraction process on the level of cordycepin. In this study, we investigated the
effects of temperature, the concentration of solvent, and time of extraction on the level
of cordycepin in the extract of Cordyceps militaris fruiting bodies that are cultured at
the Institute of Applied Technology, Thu Dau Mot University. The levels of cordycepin
in the extract were evaluated by ultra-fast liquid chromatography (UFLC). The results
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showed the highest level of cordycepin was obtained at 1.10g/kg fresh fruiting bodies
using 70°EtOH, at 80°C for 2h. This level was equivalent to 6.97g/kg of cordycepin per
dried fruiting bodies. These findings provide the basis for subsequent research on the
pharmaceutical effects of fruiting body extract of Cordyceps militaris.

1. Pit van dé

Péng trung ha thao 1a mot loai ndm duoc liéu da duoc st dung trong y hoc ¢6
truyén véi nhiéu cdng dung nhu khang viém, diéu hoa mién dich, chdng oxi héa, phuc hoi
da va hoi phuc suc khoe.... (Das va cs., 2010; Nguyen va cs., 2021). Trong d6 cordycepin,
3’-deoxyadenosine, 1a mot goc nucleoside cé cau tric twong tu adenosine, va dugc xem 13
mét trong nhiing hoat chat chinh ciia nAm déng trung ha thao. Cordycepin da duoc nghién
ctu va chang minh tac dung khang khuan (Ahn va cs., 2000), khang nam (Sugar va cs.,
1998), khang ung thu va dang dugc nghién ciu 1am sang (pha hai) dé diéu tri ung thu
méu (Verma va cs., 2021). Ngoai ra, cordycepin ciing c¢6 kha nang khang nhiéu loai virus
nhu virus cam cam, virus bai liét (Poliovirus), va cac RNA virus (Picornavirus) (Kaij-a-
Kamb va cs., 1992). Bac biét, cordycepin ¢ kha niang trc ché biéu hién cua gen cua virus
SARS-CoV-19, irc ché 65% gene E va gen 42% gene N, gitip ngan chin su phat trién cua
SARS-CoV-19 trong té bao (Verma va cs., 2021).

Nhiéu quy trinh tach chiét cordycepin da duoc tién hanh dudi su hd tro cua cac cong
nghé bao gdbm song siéu am, 10 vi song, ap suat cao, chiét xuat soxlet va chiét xuat hoi luu.
Trong d6, cac yéu té nhu: dung mai, ty 1é mau : dung méi, nhiét d6 va thoi gian chiét anh
huong 1on dén hiéu qua thu nhan cordycepin (Yang va cs., 2008; Song va cs., 2007; Ni va
cs., 2009). Hién nay, trong nudc chua cé nhiéu nghién ciu vé anh huong cua diéu kién tach
chiét dén hiéu qua thu nhan cordycepin tir qua thé nim dong tring ha thao. Gan day, Poan
Thi Phuong Thuy va cong sy nghién ctru anh hudéng caa cac dung méi khac nhau, pH, nhiét
do tach chiét ¢én ham Iuong cordycepin trong dung dich. Két qua cho thay, ham luong
cordycepin tir qua thé nAm dat cao nhét trong dung méi ethanol: nuéc, 2:1 (V/v), pH 7 va
nhiét d6 55°C (Thay va cs., 2018). Tuy nhién, nghién ciu khao sat & khoang nhiét d6 thip
hon 65°C, va chua danh gia anh huong caa thoi gian chiét dén ham luong cordycepin.

Hién nay, md hinh trong nam déng tring ha thao ¢ Binh Duong dang phat trién
manh, nghién ctu quy trinh tach chiét tir qua thé nam dong tring ha thao 1a rat can thiét
dé khai thac thém tiém nang va phat trién dau ra cho san pham. Trong nghién cau nay,
nhom ching toi str dung qua thé nim dong trung ha thao dugc nudi ciy theo quy trinh ti
wu cua Vién Phat trién Ung dung, Truong Pai hoc Thu Dau Mét, va da dugc chuyén giao
cho nhiéu co s nudi trong nam duoc liéu trén dia ban tinh. Qua thé nAm dugc duoc tach
chiét véi dung madi ethanol c¢6 su hd tro cua song siéu am. Céac diéu kién khao séat bao
gom: ndng do EtOH, nhiét do chiét va thoi gian chiét dén ham lwong cordycepin. Ham
luong cordycepin trong dich chiét duoc dinh lwong bang phuong phép sic ky long hiéu
ning cao (UFLC) va dugc quy dbi vé don vi g/kg, cordycepin/qua thé tuoi.
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2. Vat liéu va phuwong phap nghién ciru

2.1. Vit ligu

Chung ndm Péng trung ha thao (Cordyceps militaris) duoc cung cip bai Vién
Phét trién Ung dung Trudng Pai hoc Tha Dau Mét. Gidng dugc nudi trén mdi trudng
ran va cam @ng anh sang. Qua thé duoc thu nhan & giai doan gia hoa (sau 65 ngay)
nhdm dam bao ham luong dugc chit cao nhét.

2.2. Khdo sdt dg am ciia qud thé ndm déng tring ha thdo

Quy trinh khao sat dd am cua qua thé ndm duogc thyuc hién theo TCVN 3649-2000.
Cén 2g dong triung ha thao tuoi va siy ¢ nhiét d6 70°C trong khoang 2h. Mau dugc cho
vao binh hat 4m (5 phit) trude khi kiém tra khdi lugng. Quaé trinh siy dirng lai khi khéi
lwong mau giira hai lan can lién tiép khong doi. o am cua qua thé nim dugc tinh bang
cong thirc nhu sau:

. ml —m2

Trong d6 m1 la khéi luong nam trudc khi sdy, va m2 1a khéi luong qua thé nam
sau khi siy.

2.3. Quy trinh chiét

Qua thé nam duoc chiét xuat theo phuong phap sau: Can 20g dong tring ha thao
tuoi, va xay nhuyén vai 200mL cén 70°. Hon hop duoc u & diéu kién nhiét do 80°C
trong 120 phat va danh siéu 4m véi tan sb 20kHz trong 60 phat. Hon hop dich chiét
dugc ly tam 5500rpm va duoc loc qua gidy loc dé loai bo cin, sau dé dich loc va ¢
cach thuay ¢ nhiét do 85°C.

il =

E\N% Wi

Ném dng tring Xay véi cbn (ty U nhiét (80 € Siéu 4m (20 Loc Dich chiét
ha thao twoi 18 1:10, m/v) 120 phut) kHz, 60 phut)

1‘4

Hinh 1. Quy trinh tach chiét qua thé fwoi ndm déng trimg ha thao
2.4. Cac thdng sé khdo sat
2.4.1. Khdo sét anh hiéng cua nong dé con
Qud trinh khao sét anh huong cua nong do con tir 30° dén 70°, cc thdng s khac
dugc gitr o dinh nhu quy trinh chiét co ban.
2.4.2. Khao sat anh huwong cua nhiét do
Quaé trinh khao sat anh huéng cua nhiét do tir 65°C dén 85°C, cac thdng sé khac
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duoc giir ¢b dinh nhu quy trinh chiét co ban.

2.4.3. Khao sét anh hwong cua thoi gian chiét

Qua trinh khao sat anh huong cua thoi gian chiét tir 30 phat dén 120 phut, cac
thong s6 khac duoc giit ¢6 dinh nhu quy trinh chiét co ban.

2.5. Phwong phap phan tich cordycepin

Ham cordycepin trong san phiam cao duoc dinh lwong bang phwong phap sic ky
long hiéu ning cao (ultra-fast liquid chromatography UFLC). Hé thng sic ky long cao
&p (Shimadzu UFLC Prominence, Kyoto, Japan) bao gom: bom (LC-20A), cot sac ky
InertSustain C18 (5pum, 250 x 4.6mm), dau do UV (SPD-20A). Qué trinh phan tach
duoc thuc hién dudi nhimg diéu Kién sau: pha dong bao gdm nuéc va methanol (ty 18
80:20 v/v), qué trinh giai hap dugc thuc hién véi tbe do 1.0ml/min. Thé tich mau 20pl,
budc séng 257nm, nhiét d6 cot 40°C. Cordycepin chuan duoc mua tir Sigma-Aldrich,
chat chuan duoc pha lodng va dung duong chuan theo ndng tir 2-5pg/mL.

2.6. Phwong phdp phdn tich thong ké

Cac phan tich dugc thuc hién ba lan, két qua dugc tinh trung binh. Céc sé liu
dugc thu thap va phan tich dir liéu bang phan mém Statgraphics XV.I, phan tich y nghia
khac biét bang phuong phap phan tich phuong sai (One-way ANOVA).

3. Két qua va thao luan
3.1. Khdo sdt dg am ciia qud thé tiwoi ndm déong triing ha thio
D6 4m caa qua thé nam duoc tién hanh khao sét theo quy trinh tiéu chuan. Két qua
duoc thé hién & bang 1, cho thiy ham lwong 4m ciia ndm duoc khoang 84.23%. Thuyc hién
quy doi, cho két qua 1kg nAm qua thé kho tuong duong khoang 6,34kg qua thé tuoi.
Bdng 1. PG dm cua quda thé nam

Khéi lwgng truéc say (g) Khéi lwgng sau siy (g) Do 4m (%)

2,000 + 0.004 0,315 £ 0.000 84,23 £ 0.035

Trong nghién ctu nay, ching toi thuc hién tach chiét trén qua thé tuoi cua nam
dong trung ha thao, két qua d6 am gidp chdng tdi ¢ thé quy doi ham lwong cordycepin
trén khéi luong qua thé khd, va so sanh véi cac qua di cong b trude do.

3.2. Anh hwong ciia nhiét dé chiét

Sy gia ting nhiét d6 thuong s& anh hudng dén do hoa tan va hé sé khuéch tan cua
qua trinh chiét (Mokrani va cs., 2016). Tuy nhién, tly vao ciu tric caa hop chét tu
nhién, nhiét do chiét s& dugc diéu chinh gidp thu nhan ham lwong cao va gitr nguyén
hoat tinh cua hoat chat. Trong cac nghién ciru trude day, cordycepin thudng duoc tach
chiét & nhiét do cao (60-80°C) (Ni va cs., 2009; Zhang va cs., 2012; Yu va cs., 2006),
do d6 chung t6i chon khoang nhiét do khao sat tir 65-80°C. Két qua cho thay, nhiét do
cao giup lam tang hiéu qua thu nhan cordycepin (Bang 2).
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Bdng 2. Anh hweng cua nhiét dg chiér d@én ham luwong cordycepin

Nhiét @ (°C) Ham lwong cordycepin (g/kg)
65 0,38 + 0,027
70 0,56 + 0,025
75 0,90 + 0,017
80 1,15+ 0,06
85 1,04 £ 0,09

Tai nhiét do 80°C ham lugng cordycepin dat dugc cao nhat voi ndng do 1,15g/kg,
cao hon khoang 3 1an so véi ham luong cordycepin dugc tach chiét ¢ nhiét do 65°C. Két
qua phd hop véi nghién cau caa Hong Zhang va cong su (2012), cho thiy hiéu qua tach
chiét cordycepin cao & nhiét 6 85°C.

3.3. Anh hwéng ciia néng dg con

Nhiéu béao cdo trudc d6 cho thay, hdn hop dung méi con va nuéc 1a dung mdi pha
hop cho chiét xuét cordycepin & qua thé ndm dong tring ha thao (Song va cs., 2007; Ni
Vva cs., 2009). Do d6 chiing t6i tién hanh khao sat anh huong cua ndong do con (30°-70°)
dén hiéu qua thu nhan cordycepin.

Bdng 3. Anh hweng cia néng dg con dén ham lwong cordycepin

Néng d¢ con ° Ham lwong cordycepin (g/kg)
30 0,88 + 0,043
40 0,91 +£ 0,065
50 0.97 £0,018
60 0.98 + 0,046
70 1.10 £ 0,095

Két qua cho thay qua thé nim chiét & nong do con 70° co6 ham lugng cordycepin
cao nhit dat khoang 1.10g/kg, cao gap 1.25 lan so véi mau duoc chiét ¢ ndng do con
30°. Anh hugng cua hon hop dung méi lam thay doi sy phan cyc ciia con va nudc riéng
ré va giup lam ting tinh tan cua cordycepin, dan dén ting hiéu qua tach chiét. Nghién
ctru trude day ciing cho thdy viéc sir dung riéng ré dung mdi con, hodc nuéc cho hiéu
qua tach chiét cordycepin thap hon hdn hop dung méi (Thly va cs., 2018).

3.4. Anh hwéng ciia thoi gian chiét

Qua trinh chiét bao gdm nhiéu qué trinh: Sy hoa tan cua dugc chét trong dung moi
chiét, sy khuéch tan cua dugc chét va sy dich chuyén cua céc chét tan qua vach té bao.
Céc qua trinh nay can dién ra trong diéu kién thich hop, va trong khoang thai gian phu
hop dé dam bao hiéu qua chiét. Trong nghién ciu nay, ching toi khao st thoi gian chiét
trong khoang 30-120 phat. Két qua cho thay thoi gian tach chiét toi wu cho ham luong
cordycepin 1a 120 phat va ham lugng cordycepin dat khoang 1,05g/kg, cao hon khoang
2.1 1an so vé&i ham luong cordycepin duogc tach chiét trong khoang 30 phat (Bang 4).
Trong mét nghién ciu khéc, Song va cong su (2007) cho thay quy trinh chiét sir dung
EtOH 20% véi ty 16 33mL:1g, EtOH: khdi lwong qua thé, trong 102 phdt ¢é su hd tro
s6ng siéu am cho hiéu qua thu nhan cordycepin tdi uu.
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Bdng 4. Anh hwong cua thoi gian chiér dén ham hrong cordycepin

Thei gian chiét (phat) Ham lugng cordycepin (g/kg)
30 0,49 + 0,001
60 0,93+ 0,048
120 1,05 £ 0,090

Hiéu qua cua qué trinh chiét dat khoang 1.10g/kg qua thé tuoi, trong d6 ham
lwong 4m cua qua thé duoc xac dinh khoang 84,23%, twong dwong ham lwong
cordycepin trén khdi lugng qua thé kho co thé dat khoang 6,974g/kg. Két qua nay tuong
duong két qua duoc khao sat trén bot qua thé khd cua gidng nim tir Nhat (khoang
6.95g/kg) (Thuy va cs., 2018). Két qua cho thiy quy trinh khao sat cd thé tach chiét
dugc ham luong cordycepin cao tir qua thé ndm dong trung ha thao, gitp gia ting kha
nang ung dung cua dich chiét nam dong tring ha thao.

4. Két luan

Két qua khao sat cho thdy néng do con 70°, nhiét do chiét 80°C, thoi gian chiét
trong 120 phat phi hop nhat cho viéc tach chiét cordycepin tir qua thé nAm dong tring
ha thao. Ham luong cordycepin tach chiét tbi vu dat khoang 1.10g/kg qua thé nim tuoi
va khoang 6,974g/kg qua thé sdy kho. Két qua c6 thé duoc ung dung dé tach chiét cac
san pham tir qua thé ndm dong trung giau ham lwong cordycepin, va nang cao hon gia
trj str dung caa nam dong tring ha thao.

Loi cam on
Nghién citu ndy duwoc tai tro boi Trueong Pai hoc Thi Dau Mgt trong dé tai ma sé
DT.21.2-038.

TAI LIEU THAM KHAO

[1] Ahn Y-J, Park S-J, Lee S-G, Shin S-C, Choi D-H. (2000). Cordycepin: Selective Growth
Inhibitor Derived from Liquid Culture of Cordyceps m ilitaris against Clostridium spp.
Journal of agricultural food chemistry, 48(7), 2744-2748.

[2] Das SK , Masuda M, Sakurai A, Sakakibara M. (2010). Medicinal uses of the mushroom
Cordyceps militaris: current state and prospects. Fitoterapia, 81(8), 961-968.

[3] Kaij-a-Kamb M, Amoros M, Girre L. (1992). Search for new antiviral agents of plant
origin. Pharmaceutica acta Helvetiae, 67(5-6),130-147.

[4] Mokrani A, Madani K. (2016). Effect of solvent, time and temperature on the extraction of
phenolic compounds and antioxidant capacity of peach (Prunus persica L.) fruit. Separation
and purification Technology, 162, 68-76.

[5] Nguyen L-TT, Vo T-H, Nguyen D-K, Nguyen M-C, Le U-CN (2021). Effects of Cordyceps
militaris extract and its mixture with silica nanoparticles on burn wound healing on mouse
model. Journal of Drug Delivery Science Technology, 102901.

84



Tap chi Khoa hoc Pai hoc Thii Ddu M6t S0 1(56)-2022

[6] Ni H, Zhou X-H, Li H-H, Huang W-F. (2009). Column chromatographic extraction and
preparation of cordycepin from Cordyceps militaris waster medium. Journal of
Chromatography B, 877(22), 2135-2141.

[7] Song JF, Liu CQ, Li DJ, Jin BQ. (2007). Optimization of cordycepin extraction from
cultured Cordyceps militaris by HPLC-DAD coupled with uniform design. Journal of
Chemical Technology Biotechnology: International Research in Process, Environmental
Clean Technology, 82(12), 1122-1126.

[8] Sugar AM, McCaffrey RP. (1998). Antifungal activity of 3'-deoxyadenosine (cordycepin).
Antimicrobial agents Chemotherapy, 42(6), 1424-1427.

[9] Thuy DTP, Anh TTN, Mai NTJKTVCN (2018). Nghién ctiu anh huong caa diéu kién tach
chiét dén hiéu qua thu nhan hoat chat cordycepin tir nhong tring thao (Cordyceps militaris
Linn. Link), 13(1), 93-102.

[10]Verma AK, Aggarwal R. (2021). Repurposing potential of FDA-approved and
investigational drugs for COVID-19 targeting SARS-CoV-2 spike and main protease and
validation by machine learning algorithm. Chemical biology drug design, 97(4), 836-853.

[11]Yang F, Li S. (2008). Effects of sample preparation methods on the quantification of
nucleosides in natural and cultured Cordyceps. Journal of Pharmaceutical Biomedical
Analysis, 48(1), 231-235.

[12] Yu HM, Wang B-S, Huang SC, Duh P-D. (2006). Comparison of protective effects
between cultured Cordyceps militaris and natural Cordyceps sinensis against oxidative
damage. Journal of Agricultural Food Chemistry, 54(8), 3132-3138.

[13] Zhang H, Wang JW, Dong SZ, Xu FX, Wang SH. (2012). The optimization of extraction of
cordycepin from fruiting body of Cordyceps militaris (L.) Link. In: Advanced Materials
Research, Trans Tech Publ, 1024-1028.

85



