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Mot so yéu t6 anh hudng dén hiéu suat
chiét va ham luong hoat chat trong cao
ctia nam Cordyceps militaris

SOME FACTORS AFFECTING THE EXTRACT PERFORMANCE
AND HIGH ACTIVE CONTENTS OF CORDYCEPS MILITARIS

Tran Van Thanh, Nguyén Phuong Dung, Dang ThiNga

Hoc vién Y Duoc hoc cd truyén Viét Nam

TOM TAT

Mouyc tiéu: Lya chon dugc nong do dung méi (ethanol) va nhi¢t do dam bdo hiéu sudt chiét va ham ligng
hoat chdt cao nhdt trong cao chiét tii ndm Cordycept militaris.

Phuong phdp nghién ciiu: Chiét xudt ndm Cordyceps militaris bang ethanol c6 sit dung siéu dm; dinh lugng
Adenosine va Cordycepin chiét tit ndm Cordyceps militaris) bing sic ky l6ng hi¢u ning cao (HPLC).

Két qua: Chiét xudt ndm cordyceps militaris & nhi¢t d6 phong (25°C) bing ethanol (EtOH) 6 cdc nong do:
300; 600 va 900 cho hiéu sudt chiét tuong ing la: 54,95 %; 42,23%; va 36,18%; ham lugng hoat chdt adenosine
trung binh:1,2 mg/g; 0,24 mg/g va khong xdc dinh duoc; ham ligng hoat chét cordycepin trung binh (mg/g):
1,88 mg/g; 1,69 mg/gva 1,73 mg/g. Chiét trong EtOH 300 6 cdc nhi¢t dp khdc nhau: nhiét d6 phong (25°C);
40°C; 60°C va 80°C cho higu sudt chiét (%) tuong ving la: 53,4 %; 54,95 %; 52,35 %; 50,26%; ham lugng hoat
chdt adenosine trung binh:1,13mg/g; 1,2 mg/g; 0,78 mg/g; 0,65 mg/g; ham lugng hoat chdt cordycepin trung
binh: 1,81 mg/g; 1,88 mg/g; 1,91 mg/g; 2,1 mg/g.

Két lugn: Hiéu sudt chiét va ham lugng hoat chdt trong cao ciia ndm cordyceps millitaris chiu dnh hudng béi
néng do dung moi (ethanol) va nhiét do. Chiét bing dung méi ethanol 30% rung siéu am 640°C la diéu kién chiét
t0i v dé thu duigc hiéu sudt cao chiét va ham lugng hoat chdt cao nhdt.

Tii khéa: Adenosine, cordycepin, Cordyceps millitaris, hiéu sudt chiét.

ABTRACT

Aims: To choose solvent concentration (ethanol) and temperature for extraction to ensure highest efficiency
and contents of active ingredients in the extract from Cordyceps militaris mushroom.

Methods: Extraction of Cordyceps millitaris with ethanol of different concentrations and at different
temperatures; Adenosine and Cordycepin in the extracs were assayed by by high performance liquid
chromatography (HPLC).
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Results: Extraction of cordyceps militaris mushroom by ethanol solvent (EtOH) at concentrations: 300; 600
and 900 gave the extraction efficiency: 54.95%; 42.23%; and 36.18% respectively; adenosine content: 1.2 mg/g;
0.24 mg/g and unidentified, respectively; average content of cordycepin (mg/g): 1.88 mg/g; 1.69 mg/g and
1.73 mg/g, respectively. Extraction in 300 EtOH at different temperature conditions: room temperature (25°C);
40°C; 60°C and 80°C give extraction efficiency (%) respectively: 53,4 %; 54,95 %; 52,35 %; 50,26%; average
adenosine content: 1.13mg/g; 1.2 mg/g; 0.78 mg/g; 0.65 mg/g, respectively; content of cordycepin: 1.81 mg/g;
1.88 mg/g; 1.91 mg/g; 2.1 mg/g, respectively.

Conclusion: The extraction efficiency and content of active ingredients in Cordycept millitaris extracs were
influenced by solvent concentration (ethanol) and temperature. Extraction with 300 ethanol with ultrasonic
vibration at 40°C is the optimal extraction condition to obtain the highest extraction efficiency and highest content

of active ingredients.

Key word: Adenosine, cordycepin, Cordyceps millitaris, extraction efficiency.

DAT VAN DE

Nim Cordyceps militaris thudc giéi Ndm,
chi Ascomycota, 16p Sordariomycetes, bo
Hypocreales, ho Cordycipitaceae, giéng Cordyceps
valoai C. militaris thudng ky sinh trén bé mat con
trung giai doan nhdng vao mia d6ng va hinh thanh
qua thé vao mua he [2]. Thé qua ndm Cordyceps
militaris c6 chifa: Protein; acid amin; cic vitamin:
A, B1,B6,B12, B3, cic nguyén t6 khoang: Se; Zn;
Cu; acid amin va mét s6 hop chit nhu: Adenosine,
Cordycepin, polysaccharide, nucleosides (adenosine,
inosine), strerols (ergosterol)..... c6 nhiéu hoat tinh
sinh hoc quan trong nhu téc dung tét d6i véi: Tim
mach, gan, thén, hé hdp, than kinh, mién dich...,
ngoai ra con c6 tac dung bao vé va diéu hoa mién
dich, ha duong huyét, chéng oxy héa, chong ung
thu, chong virus, chong viém va khang khudn,...
[5]. Trong nhiing nim gin day viéc nghién cdu
vé ndm Cordyceps militaris cing nhu nghién ctu
phuong phép chiét cic hgp chit c6 hoat tinh sinh
hoc tirloai ndm nay ngay cang dugc quan tam. Vi
véy, dé tai nghién ctiu mot s6 yéu t6 anh hudng
trong qua trinh chiét nhu nong d6 ethanol va nhiét
do chiét dé thu dugc hiéu sudt chiét va ham lugng
hoat chat cao nhat.

DOI TUONG VA PHUGNG PHAP NGHIEN CUU
Déi tugng nghién ciu

Nguyén liéu: Nam Cordyceps militaris dang soi
phoi, sdy kho, dugc cung cdp bai Vién di truyén
nong nghiép Viét Nam (nim 2020)

Dung méi, hda chdt: Acid citric, Adenosine chudn,
Bisdemethoxycurcumin chuén (BDMC), Curcumin
chuin, Cordycepin chudn, Demethoxycurcumin
chuidn (DMC), Ethanol, Methanol, Natri benzoat,
Natri citrate dyhydrat, Natri metabisulfit, Natri
saccharin, Poly sorbate 80 (Tween 80), Nudc cit.
Phuong phap nghién ciiu
Xt ly mau:

Chon dung moi chiét la ethanol, nghién nho
mau ndm C. militaris, cAn chinh xdc 1g cho vao céc
6ng 6ng ly tim SOmL. Lan lugt cho dung moéi gom:
30°; 60° va 90°. Chiét xudt bang cach rung siéu am
trong 30 phut. Pem ly tim r6i chuyén dich chiét
vao binh dinh mutc 100mL. Chiét 3 lan cho kiét
hoat chét, dinh mic bang dung méi chiét vira da
100mL, loc dich chiét qua gidy loc.

Ddnh gid dnh hudng cia nong do dung moi
(Ethanol) dén hi¢u sudt chiét va ham lugng hoat
chdt trong cao

L&y khoang 2mL dich chiét dem dinh lugng
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Adenosine bing HPLC. Phan dich chiét con lai
dem c6 cho bay hoi hét dung m6i r6i say dén khai
lugng khong déi ¢ 50°C thu dugc cao kho 1an lugt
ky hi¢u 1a CE,, CE, CE,. Can khéi lugng cao va
tinh hiéu sudt cao theo tiing loai dung moi chiét
xudt theo cong thic:

Hiéu sut cao chiét (%) = (m cao kh6/ m méu)
x 100 %

Ham lugng cao chiét (%) = ((Khéi lugng cao
chiét thu nhan) / 1g) x 100 %
Ddnh gid dnh hudng ciia nhiét do chiét dén hiéu
sudt chiét va ham lugng hoat chdt trong cao

Chiét xuit dugc thuc hién & cic nhiét d6 khac
nhau: nhiét d¢ phong, 40°C, 60°C va 80°C.

binh lugng ham lugng hoat chit chinh
(adenosine va cordycepin) trong dich chiét hoic
trong cao chiét bing phuong phiap HPLC. biéu
kién sic ky: Cot C18 Phenomenex (4,6 mm x 250
mm, S pm); t6c do dong: 0,8 mL/phut; thé tich
tiém mau: 10 pL. Detector PDA, tai budc séng
259 nm. Dung méi pha dong: Methanol: H O ty
1¢ 50:50.

- Mau chudn Adenosine va Cordycepin:

+ Adenosine: Cin chinh xdcl5,2mg chit
chuin Adenosine, hoa tan vao binh dinh mic 25
mL v6i Methanol dé dugc dung dich chuin géc
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nong d6 608ppm (dung dich A). Sau d6 pha loang
dung dich A thanh day chudn c6 néng dé: loang 10,
20, 100, 200, 1000, 2000 lan.

+ Cordycepin: Cin chinh xic 9,925mg chit
chudn Cordycepine, hoa tan vao binh dinh mic
25mL véi Methanol dugc dung dich chuidn géc
nong d6 397mg (dung dich B). Sau d6 pha loang
dung dich B thanh day chudn c¢6 néng d¢: loang S;
10, 50, 100, 500 l4n.

Sau khi pha dung dich chuén thanh day chudn,
dem dinh lugng va xéc dinh dién tich peak & budc
séng 260nm.

- Mau thir: Dung bom tiém 3mL ldy khoang
1,SmL dich chiét loc qua dau loc tiém cG 0,45
pm, cho vao vial r6i dem dinh lugng Adenosine
va Cordycepin bang phuong phap HPLC véi chit

chuin Adenosine va Cordycepin.

KET QUA
Danh gia anh huéng cta néng d6 dung méi
(Ethanol) va dén hiéu suit chiét va ham lugng
hoat chit trong cao
Anh huéng cia nong do dung moi dén hi¢u sudt
chiét

Khéilugng cao chiét thu dugc va hiéu sudt chiét
la gid tri trung binh sau 2 lan thyic hién nhu sau:

Bing 1. Anh hudng ciia dung moi dén hiéu sudt chiét xudt

Maucaokhé | Dungmeéi | Khdilugngcaochiét(g) | Hiéusuitcaochiét(%) | Hiéusuatchiét TB (%)

0,5495 54,95

CE3 FEthanol 300 54,95
0,5494 54,94
04162 41,62

CE6 Ethanol 600 4223
04283 42,83
03624 36,24

CE9 Ethanol 900 36,18
03612 36,

Tl két qua trén cho thdy ¢ nhiét d6 phong chiét xudt ndm Cordyceps militaris bang dung moéi EtOH

300 cho hié¢u sut chiét I6n nhat (54,95%)
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Anh huéng ciia nong do dung méi dén ham ligng hoat cht trong cao
- Mau chudn: Pinh lugng va xdc dinh dién tich peak ¢ budc song 260 nm dugc bang gid tri nhu sau:

Bdng 2. Bang gid dién tich peak Adenosine va Cordycepin chudn & cdc ndng do khdc nhau

Adenosine chudn Cordycepin chuin
Do pha C chuin Dién tich C thuc Do pha C chuin Dién tich C thuc
loang (ppm) peak (ppm) loang (ppm) peak (ppm)
10 60,8 5384674 60,68 S 794 5707615 79,2
20 304 2725358 30,66 10 39,7 2885003 40,1
100 6,08 540490 598 S0 7,94 533328 7,57
1000 0,608 61542 0,577 100 3,97 274216 398
2000 0,304 36404 0,29 500 0,794 51011 0,894

T gid tri dién tich peak va néng do chuén, x4y duing dugc duong chudn cia Adenosine va Cordycepin nhu sau:
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Hinh 1. D6 thi duong chudn Adenosine

Tu céc di kién ctia duong chuén ta thdy: dién
tich peak cia Adenosine va Cordycepin tuyén tinh

trong khoang nong do:

Adenosine: 0,304 ppm + 60,8 ppm v6i hé s6
hoi quy tuyén tinh R2 = 0,9999 >0,995.
Cordycepin: 0,794 ppm + 79,4 ppm v6i hé s6

o To00000
? O
-‘E‘ RG0S
o= Rh000D
YE w0000
R
=

B Looosed
g

g =
B

b o -]

e LT
B = ) e

401 i} i)

§0a 1=

Mbing @ Crwrd yovpde chuln | pgeon

Hinh 2. D6 thi duong chudn Cordycepin

hoi quy tuyén tinh R2 = 0,9999 > 0,995.

- Mau ndm Cordyceps militaris (mau thit):

Dinh lugng va xdc dinh dién tich peak cic mau
tht 6 budc séng 260nm. Két qua dinh luong thé

hién qua bang sau:

Bing 3. Anh hudng ciia nong d6 dung méi dén ham ligng hoat chat

oy Ham luong Ham lugng Ham lugng Ham lugng
i lugn:
Dung méi i) . Adenosine Adenosine TB Cordycepin Cordycepin TB
nim (g)
(mg/g) (mg/g) (mg/g) (mg/g)
1,0009 1,17 1,87
Ethanol 300 1,2 1,88
1,0071 1,22 1,90
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1,0040 024 1,68

Ethanol 600 0,24 1,69
1,0027 0,24 1,7
1,0028 1,68

Ethanol 900 1,73
1,0087 1,79

Ghi chii: (-) khong chiét dugc chit phan tich

T két qua cho thdy chiét bing dung moi
Ethanol 300 (ty 1é 100:1) & nhiét d6 phong thu
dugc cao chiét cé hiéu suit cao nhit (54,95 %);
ham lugng hoat chit cang cao nhit: Adenosine
(1,2 mg/g) va Cordycepin (1,88 mg/g). Tt d6 lya
chon dung moéi EtOH 300 cho khao sat tiép theo.
Danh gia anh huéng cia nhiét d¢ dén hiéu suat

Biang 4. Anh huiéng ciia nhiét do dén hiéu sudt chiét

chiét va ham lugng hoat chit trong cao
Anh hudng ciia nhi¢t dp dén hi¢u sudt chiét

Sau khi chiét xudt trén dung moéi ETOH 300
(cho hiéu sudt chiét cao nhit), tién hanh cin xic
dinh khéi lugng cta cao chiét, dinh lugng ham
lugng hoat chit chinh trong dich chiét bang may
HPLC dung phuong phap duong chudn. Két qua
thu dugc 6 bang 4.

Nhiét d¢ chiét Khéi lugng cao chiét (g) Hiéu suit cao chiét (%) | Hiéu sudt chiét TB (%)

0,5332 0,5332

25°C 5340
0,5348 0,5348
0,5495 0,5495

40°C 54,95
0,5494 0,5494
0,5246 0,5246

60°C 52,35
0,5224 0,5224
0,5018 0,5019

80°C 50,26
0,5033 0,5033

Turkét qua cho théy chiét ndm bang dung méi EtOH 30° ¢ 40°C cho hiéu sudt chiét cao nhét. Tirkét qua

khéo st & trén, xéc dinh dugc dung moi va nhiét d6 t6i vu cho qué trinh chiét xudt ndm Cordyceps militaris

Anh hudng ciia nhi¢t dp dén ham lugng hogt chdt trong cao
Ham lugng hoat chit la két qua trung binh ctia 2 1an dinh lugng:

BingS. Anh huéng ciia nhiét do dén ham lugng hoat chdt

T Khéi lugng Ham lugng Adenosine TB Ham lwgng Cordycepin TB )
ctdo v
ndm (g) (%) (mg/g) (%) (mg/g)
1,0032 1,13 1,85
25°C 1,13 1,81
1,1598 1,12 1,77
1,0032 1,17 1,87
40°C 1,2 1,88
1,0094 1,22 1,90
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1,0010 0,77 1,93

60°C 0,78 1,91
1,0075 0,78 1,88
1,0698 0,64 2,12

80°C 0,65 2,1
1,0023 0,66 2,07

Tur nhiing két qua trén cho thdy, quy trinh chiét
xudt ndm Cordyceps militaris chiu anh huéng bai
nhiét d6 chiét. 3 60°C va 80°C thu dugc ham lugng
Cordycepin cao hon chiét 6 40°C, tuy nhién hiéu
sudt chiét va ham lugng Adenosine lai thdp hon.
O nhiét d6 40°C thu dugc khoi lugng cao chiét
16n nhat 1a 0,5495 g véi ham lugng Adenosine cao
nhit (1,2 mg/g). Do viy c6 thé lya chon Ethanol
30° rung siéu am & 40 °C la diéu kién chiét t6i uu
dé thu dugc hiéu suit cao chiét va ham lugng hoat
chét1én nhat.

BAN LUAN
Anh huéng ciia nong d6 dung méi (Ethanol)
dén hiéu suit chiét va ham lugng hoat chat
trong cao

Chiét ndm Cordyceps militaris bing dung moi
Ethanol ¢ cac néng d6 khac nhau. Mic du tinh chat
ctia MeOH va EtOH tuong tu nhau, nhung chon
EtOH lam dung moi chiét vi EtOH c6 thé pha ché
dung dich uéng va it gay doc hai. Bang 1 va bang 3
cho thdy dung mo6i EtOH 30° thu dugc cao chiét
c6 hiéu sudt (54,95%) va ham lugng hoat chit cao
nhit: Adenosine (1,2 mg/g) va Cordycepin (1,88
mg/g). Khitingnéng d6 EtOH 1én 60° v hiéu 90%
thi hiéu sudt chiét va ham lugng hoat chét giam. Do
Adenosine c6 cic nhém OH phén cuc va EtOH
30% la dung moéi phéan cyc manh hon, tuong tac tét
v6inhiing hgp chét phan cuc nén chiét dugc nhiéu
Adenosine. Khi ting néng d6 EtOH thi tuong téc
gitta Adenosine va hon hgp dung méi ciing ting
1én, nhung néu ting cao thi sé lam giam d¢ phian

cuc ctia hon hop dung méi, gidm hiéu suét chiét

Adenosine. Vi vay EtOH 30° la dung méi phtt hop
cho qua trinh chiét xuit ndm Cordyceps militaris.

Lé Thi Huyén Trang (2017) va cs da nghién
cttu quy trinh chiét xudt Adenosine va Cordycepin
tr DPTHT bang phuong phép siéu 4m véi dung moéi
chiét 1a nuéc [3]. Chang-Liang YAO (2019) chiét
xudt Adenosine trong Péng triing ha thio bing
nudc néng 6 75°C va dp sudt 150 bar trong 3 phut,
dinh lugng baing HPLC, cho ham lugng Adenosine
14n luot 14 0,24% va 0,94% [4].

O day dé tai da khao sét dung moi chiét xudt
Ethanol véi cic néng d6 khic nhau. Két qua khao
sat naylam da dang hod cic phuong phdp chiét xuit
ndm Cordyceps militaris, gop thém mot lua chon
dung méi dung d€ chiét xuat ndm hiéu qua.

Anh huéng ciia nhiét d6 dén hiéu suit chiét va
ham lugng hoat chit trong cao

Két qua bang 4 va bang 5 cho thdy chiét ndm
Cordyceps militaris bang phuong phap rung siéu 4m
& 40°C cho ham lugng Adenosine va Cordycepin
cao nhit. Vi khi chiét & nhiét d¢ phong (nhiét do
thdp) lam gidm sy truong nd, lam dung méi thim
chdm vao céu tric bén trong ndm. Con 60°C va
80°C thi nhiét d6 kha cao, lam cho Adenosine dé
bi phén huy, dong thoi dich chiét lan nhiéu tap va
gidm hiéu sudt chiét.

Nguyén Thi Thu Ha (2020) khio sit quy trinh
chiét Adenosine trong DTHT véi diéu kién t6i uu:
dung moi Ethanol 60°, ty 1é rin l6ng 100/10 (mg/
mL) trong 4 git & 80 °C véi hiéu sudt cao kho dat
54,8% va ham lugng Adenosine 1a 537,7 mg/kg [1]

Két qua nghién cttu chung t6i khi stt dung dung
moi chiét EtOH 30° thoi gian chiét ngin hon

32 | TAP CHY DUOC CO TRUYEN VIET NAM



(30 phut, chiét 3 1an) véi nhiét do thap hon (siéu
4m 40°C), thu dugc ham lugng Adenosine (1,2
mg/g), cao hon so véi dé tai truc d6. Dong thoi st
dung dung moi EtOH 30° san xuét trong quy mo
cong nghiép sé tiét kiém chi phi hon.

KET LUAN VA BE XUAT
Hiéu sudt chiét va ham lugng hoat chit trong
cao cua ndm Cordyceps millitaris chiu anh huéng
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badi mot s6 yéu to, trong d6 c6 nong doé dung moi
va nhiét do chiét. Chiét bing dung moi ethanol 30°
rung siéu am 6 40°C la diéu kién chiét t6i vu dé thu
dugc hiéu sudt cao chiét va ham lugng hoat chit
cao nhat.

bé cai thién hiéu suit chiét ndm Cordyceps
militaris cdn khdo sat & quy mo chiét xudt 16n hon
céc yéu t6 anh hudng nhu: thoi gian chiét, s6 lan
chiét, ty 1¢ dung méi/ dugc liéu.
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