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Nhong Trung Thao (Cordyceps militaris Linn. Link) 12 nAm
c6 nhiéu hoat chat co gia tri dugc liéu cao. Trong sd do,
cordycepin 14 thanh phan quan trong quyét dinh chét luong va
gia tri dugc hoc cua Nhong Trung Thao (NTT). Trong nghién
clru nay, chung t6i thuc hién céc thi nghiém dé tim hiéu anh
huong cia cac yéu td nhu loai dung mai, ti 18 dung méi, thoi gian
11 6 danh song siéu am, do pH cta dung moi, nhiét 46 ¢ dén hiéu
sudt tach chiét hoat chat cordycepin trong cac lugt tach chiét
cordycepin tir qua thé nAm NTT. Két qua thi nghiém cho thdy, su
tach chiét hoat chit cordycepin tir qua thé nAm NTT dat hiéu qua
cao nhat trong dung méi ethanol: nudc, 2:1 (v/v); pH 7; 0 ¢ nhiét
d6 55°C c6 két hop danh song siéu am 2 lan, mdi lan 3 phut;
vortex trong 1 phut va nghi 3 phit giita hai 1an déanh song.

ABSTRACT

Cordyceps militaris Linn. Link is a fungus with high content
of bioactive substances. Cordycepin is an important ingredient
that determines the medicinal quality of Cordyceps sp. In this
report, we studied the effects of solvents (type of solvents and
solvent: water ratio), temperature, pH, incubation time with
ultrasonication and number of extraction round on the extraction
effiency of cordycepin from Cordyceps militaris fruiting bodies.
Our results showed that, highest extraction efficiency achieved
when using ethanol: water, 2:1 (v/v) as the extraction solvent; pH
of the solvent should be at 7; the optimal incubation temperature
was at 55°C. Furthermore, the samples should be ultrasonicated
for 6 minutes with 2 pulses of 3 minutes, vortex for 1 min and 3
mins rest between pulses.
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1. Mé& dau

Nhong Trung Thao (NTT) (Cordyceps militaris) thuoc nganh Nam tdi (Ascomycota),
day 1a nhém Nam duoc liéu c6 gid tri kinh té cao va duoc st dung hang ngan nim qua trong y
hoc ¢6 truyén ¢ nhiéu nudc chau A. Nhitng nim gan day, khoa hoc hién dai ciing da cong bd
nhiéu nghién ctru vé thanh phan duoc chat cua NTT gid tri duoc hoc va co ché tac dong cua cac
chat nay ¢ ca mac do phan tu, té bao va 1am sang (Paterson & Russell, 2008; Tuli, Sharma,
Sandhu, & Kashyap, 2013). Trong cac thanh phan dugc chat caa NTT, cordycepin (Hinh 1) Ia
duoc chat quan trong quyét dinh gia tri duoc hoc cia NTT, do d6 ham luwong cordycepin Ia chi
tidu tién quyét dé danh gia cht luong cia NTT (Das Shonkor, Masuda, Sakurai, & Sakakibara,
2010; Duong & Le, 2015; Yoo et al., 2004).
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Hinh 1. Cau tric hoa hoc caia phan tir cordycepin

Trong phan Ién cac nghién ciu, cordycepin dugc tach chiét bang dung méi ethanol:
nude, 1:1 (v/v); nudc nong (Duong & Le, 2015; Zhang, Wang, Dong, Xu, & Wang, 2011);
methanol 100%; methanol: nuéc, 1:1 (v/v) (Huang, Li, Chen, Wang, & Zhou, 2009; Reis et al.,
2013) cuing vai sy hd tro cua cac yéu td nhu nhiét dg, thoi gian tach chiét trong quy trinh. Tuy
nhién chua cé cac bao cao phan tich, so sanh anh hudng, vai trd ciia cac yéu té tach chiét dén
hiéu qua tach chiét cordycepin.

Trong nghién ciru nay, ching tdi thuc hién cac thi nghiém tim hiéu anh huong cia céc
dung mdi thuong duoc sir dung trong chiét xuat cac hop chét hitu co co duoc tinh nhu ethanol,
methanol, isopropanol va n-butanol trong diéu kién co két hop hodc khong két hop véi nuéc
dén hiéu suat tach chiét cordycepin. Bong thoi cac thi nghiém vé anh huéng cua thoi gian u co
danh song siéu am, d6 pH, nhiét d6 u cua dung mai va hiéu suat tach chiét hoat chat cordycepin
trong cac luot tach chiét ciing dwoc thyc hién va danh gia.

2. Vit liéu va phwong phap
2.1. Anh hwéng ciia loai dung méi dén hiéu qud tach chiét cordycepin

Trong thi nghiém nay, hiéu qua tach chiét cordycepin cua cac dung méi tach chiét co
d6 phan cuc khac nhau dugc danh gia. Cac dung méi dugc s dung gém nudéc, ethanol,
methanol, isopropanol va n-butanol.

Pé thuc hién thi nghiém, 100mg bot qua thé (Cordyceps militaris giong NBRC 9787,
Nhat Ban duoc nudi cay bai AP Biotech, Viét Nam) dugc ly trich trong 3ml dung méi. Cac
mau ly trich dugc u 5 phdt trong dung moi & nhiét do phong, sau d6 thuc hién danh séng siéu
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am trong bé rira siéu am (Elma S10H, Btc) 2 1an mdi 1an 3 phat, mau duoc vortex trong 1 pht
va nghi 3 phut gitra c4c lan danh séng.

Mau ly trich sau d6 duoc vortex trong 2 phat va ly tam & 3500g trong 10 phut dé thu
nhan dich ndi cho cac phan tich danh gia ham lwong cordycepin bing phuong phéap Digital
Enhanced - Thin Layer Chromatography (DE-TLC) (Abou-Donia, Darwish, Toaima, Shawky,
& Takla, 2014; Johnsson, Traff, Sundén, & Ellervik, 2007).

2.2. Anh hwong cia thoi gian danh séng siéu am d@én higu qud tach chiét cordycepin

100mg bét sinh khéi qua thé nAim duoc t 5 phut trong 3ml dung méi ethanol: nudc, 2:1
(v/v). Hiéu qua tach chiét cordycepin dugc khao sét & cac thoi gian déanh séng siéu 4m 0, 1, 3,
6 va 9 phat. Bé tranh 1am anh huong dén cau tric cua phan tir cordycepin, & cac nghiém thic
danh séng 6 va 9 phut, viéc danh séng dugc thuc hién theo nhidu dot, mdi dot 3 phit, mau duoc
vortex trong 1 phdt va nghi 3 phut giita cac lan dénh song.

Mau ly trich sau d6 duoc vortex trong 2 phit va ly tam & 3500g trong 10 phut dé thu
nhan dich ndi cho cac phan tich danh gia ham luong cordycepin bang phuong phap DE-TLC
(Abou-Donia et al., 2014; Johnsson et al., 2007).

2.3. Anh hwong ciia pH dung méi dén hiéu qud tach chiét cordycepin

100mg bét sinh khéi qua thé nam dugc u 5 phdt ¢ nhiét dé phong trong 3ml dung méi
ethanol: nudc, 2:1 (v/v) ¢6 pH 3, 5, 7, 8 va 10 (pH cua dung méi tach chiét duoc diéu chinh
bang 1IN HCI hoic 1IN NaOH). Sau d6, cac méu ly trich dwoc dat trong bé rira siéu am va thuc
hién danh song trong 2 1an mdi lan 3 phit, dugc vortex trong 1 phit va nghi 3 phdt giira cac 1an
danh song.

Mau ly trich sau d6 dugc vortex trong 2 phdt va ly tim & 35009 trong 10 phut dé thu
nhan dich noi cho cac phan tich danh gia ham lugng cordycepin bang phuong phap DE-TLC
(Abou-Donia et al., 2014; Johnsson et al., 2007).

2.4. Anh hwéng ciia nhigt dg ly trich dén higu qud tach chiét cordycepin

100mg bt sinh khéi qua thé nim dwoc a5 phat trong 3ml dung méi ly trich ethanol:
nudce, 2:1 (v/v). Sau d6, cac mau ly trich duge dat trong bé rira siéu am & cac nhiét do 35, 45,
55, 65°C thyuc hién danh song trong 2 1an mdi lan 3 phit, duoc vortex trong 1 phit va nghi 3
phdt gitra cac lan danh séng.

Mau ly trich sau d6 duoc vortex trong 2 phat va ly tam & 3500g trong 10 phut dé thu
nhan dich ndi cho cac phan tich danh gia ham luong cordycepin bang phuong phap DE-TLC
(Abou-Donia et al., 2014; Johnsson et al., 2007).

2.5. Anh hwong cia sé lwot ly trich dén hiéu qud tach chiét cordycepin

100mg bt sinh khéi qua thé ndm dugc u 5 phat trong 3ml dung moéi ethanol: nuéc, 2:1
(v/v). Sau d6, cac mau ly trich duoc dit trong bé ria siéu am va thuc hién danh séng trong 2
lan mai lan 3 phit va nghi 3 phut gitra 2 1an danh séng.
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Mau ly trich sau d6 duoc vortex trong 2 phat va ly tam & 3500g trong 10 phut dé thu
nhan dich ndi cho cac phan tich danh gia ham lwong cordycepin bang phuong phap DE-TLC
(Abou-Donia et al., 2014; Johnsson et al., 2007).

Mau duoc ly trich Iap lai v&i cung quy trinh, lugng cordycepin thu nhan duoc tir cac
luot ly trich dugc ghi nhan. Hiéu qua thu nhan cordycepin dugc tinh dua trén ti 1€ gitra luong
cordycepin thu nhan dwgc & mdi luot va téng lugng cordycepin thu nhan duoc qua 3 luot ly
trich.

2.6. Phén tich ham lwong cordycepin bang phwong phdip DE-TLC

Cordycepin thu nhan dugc tir cac mau ly trich dwoc phan tach bang sic ky 16p mong
(TLC). Trong d6, 201 dich trich dugc cham trén ban sac ky TLC Silica 60 F254 (Merck, Dic),
va phan tach trong dung moi chloroform: methanol: nuéc, 65:15:1 (v/v/v). Mét | cordycepin
chuan (Sigma-Alrich) c6 nong d6 0.01mg/l dugc cham trén cac ban sac ky, lwong cordycepin
chuan nay ngoai vai tro giup xéac dinh vi tri cua cordycepin trén ban sic ky con la chat chuan
ngoai (external standard) cho viéc dinh lugng cordycepin ¢ cac nghi¢ém thic thi nghiém. Vi tri
ctia mau trén ban sic ky duge xac dinh dudi dén UV c6 budc séng 254nm trong budng t6i.
Hinh anh ctia miu trén ban sic ky duoc ghi nhan bang may anh Sony Cybershot 7.2 mega
pixels. Khoang céch giita may anh va ban sic ky luén duoc gitr ¢d dinh & 20cm, may anh dugc
cai dat dé tat ca cac anh duoc chup & cling tiéu cy. Su khac biét trong ham luong cordycepin
thu nhan duoc tir cac thi nghiém dugc phan tich va so sanh bang phan mém JustTLC (Sweday)
dwra trén cac théng sb vé mat dé mau va dién tich cua viing mau trén hinh anh ban sic ky (Abou-
Donia et al., 2014; Johnsson et al., 2007).

2.7. Phan tich théng ké

Tat ca cac nghiém thic thi nghiém duoc l3p lai ba 1an. Két qua dugc phan tich thong ké
bang phép thir Duncan nho chuong trinh Statistical Program Scientific System (SPSS) phién
ban 16.0 cho Windows. Céc sé trung binh trong cot véi cac ky tu khac nhau kém theo thi khac
biét c6 y nghia & mic P<0.05.

3. Két qua va thao luan
3.1. Anh hwong cia logi dung méi dén higu qud tach chiét cordycepin

O tat ca céc loai dung moi duoc sir dung, hiéu qua tach chiét dat thap nhat khi khéng c6
nudéc trong dung dich ly trich (dung méi: nuéce, 3:0 (v/v)) cho thay su hién dién cia nudc 1a can
thiét. Két qua nay tuong tu két qua cua Zhang va cong su (2011), trong dé ethanol 100% cho
hiéu qua tach chiét cordycepin thap hon so v6i dung méi ethanol: nudc, 1:1 (V/V).

Tuy nhién, khi chi c6 nuéc 1a dung mai, hiéu qua tach chiét cordycepin khong cao va
ngoai cordycepin con c6 sy hién dién caa adenosine va chat khac khi phan tich trén ban sac ky
I6p mong (Hinh 3, Hinh 2). Ching tdi khéng nhin thay duoc su hién dién cua cordycepin trén
ban sic ky TLC & tat ca cac thi nghiém st dung n- butanol 1am dung méi tach chiét.

Cordycepin la phéan tir c6 tinh phan cuc, véi su hién dién caa nhom -OH ¢ vi tri carbon
s6 2 cuia dudng va céc vi tri co nito ctia adenine (Hinh 1). Chinh vi thé, dé ly trich thanh céng
cordycepin can c¢6 su hién dién cua dung moi phan cuc trong dung dich tach chiét. Tuy nhién,
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hiéu qua tach chiét con phu thudc vao su tuong tac cua dung mdi véi cac thanh phan khac cua
nguyén liéu (Dong, 2008). Vi thé, su két hop giita cac dung méi c6 do phan cuc khéac nhau 1a
can thiét dé lam tang hiéu qua tach chiét (Mokrani & Madani, 2016; Spigno, Tramelli, & De
Faveri, 2007).

Cac dung mdi tach chiét duoc st dung trong thi nghiém nay 1a nhimg dung méi c6 d6
phan cuc giam dan theo thir tu nudce, ethanol, methanol, isopropanol va n-butanol. Khi dung
mdi hiru co 1a ethanol, hiéu qua tach chiét dat cao nhit ¢ ti 1& dung méi: nudc, 2:1 (v/v). Tuy
nhién, khi st dung methanol va isopropanol c6 d6 phan cuc thip hon, hiéu qua tach chiét dat
cao nhit & ti 1& dung méi: nuéc, 1:1 (V/v).

Chung t6i ciing ghi nhan thay lugng cordycepin thu nhan dugc ¢ cac nghiém thic ¢6 sir
dung methanol va isopropanol dat thap hon so véi nghiém thirc c6 sir dung ethanol. Trong s6
cac nghiém thac co st dung methanol va isopropanol, ti 1€ dung moéi: nudce 1:1, (v/v) cho hiéu
qua tach chiét cao hon céc ti 18 dung méi: nudc khac. Huang va cong su (2009) da st dung ti 1¢
dung méi methanol: nudc, 1:1 (v/v) va Reis va cong su (2013) str dung methanol 100% dé tach
chiét adenosine va cordycepin tir NTT, tuy nhién day 14 dung mdi duy nhét duoc sir dung trong
cac nghién cau trén va khdng co cac két qua so sanh hiéu qua tach chiét caa cac loai va ti 1¢
dung mai.

Cac két qua cua ching toi cho thay, c6 I8 su két hop giita nuée va cac dung mdi hitu co
Vi céc ti 1é khac nhau s& lam thay ddi d6 phan cuc cua dung mai tach chiét do 6 dem lai hiéu
qua tach chiét khac nhau. n-butanol & dung méi c6 d6 phan cuc thap nhét trong s6 5 loai dung
moi dugc st dung va viéc sir dung n-butanol khong dem lai hiéu qua tach chiét cordycepin.
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Hinh 2. Anh hudng caa loai dung méi va ti 1é dung méi: nuée (v/v) d&én luong cordycepin
duoc tach chiét

Ghi ch(: Cac chir viét tit cho dung mdi: Et: Ethanol, Met: methanol, Iso: isopropanol. Cac sb 11, 12, 21, 30 la cac
ti 16 cua dung méi hiru co: nudc (v/v) trong dung dich tach chiét. Vi du: et12 Ia ti 1¢ ethanol: nuéc, 1:2 (VIv)
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Hinh 3. Sy phan tach cia mau sau tach chiét trén ban sic ky TLC
Mau 1: chat chuan
Mau 2: mau tach chiét trong nuéc
Mau 3: mau tach chiét trong ethanol: nudc 2:1, (V/V)
Mau 4: mau tach chiét trong methanol: nuéc 1:1, (V/v)
Mau 5: mau tach chiét trong isopropanol: nudc 1:1, (V/v)
V1 hiéu qua tach chiét cordycepin dat cao nhat khi str dung dung méi ethanol: nuéc, 2:1
(v/v) nén chung toi st dung dung moi nay cho céc thi nghiém khao sat khac.

3.2. Anh hwoéng ciia pH dung méi dén higu qud tach chiét cordycepin

pH ciia méi truong ¢6 anh huong lén dén do phan cuc cua chat (Dong, 2008). Trong thi
nghiém cuia chling tdi, hiéu suét tach chiét cordycepin dat thdp nhat & pH 3 va pH 5, & pH 8 va
pH 10 hiéu suat tach chiét cordycepin cao hon. Tuy nhién, hidu suat tach chiét cordycepin dat
cao nhat & pH 7 (Bang 1). Masuda, Hatashita, Fujihara, Suzuki, va Sakurai (2015) da thuc hién
c4c thi nghiém tach chiét cordycepin duoc san xuét trong méi trudng long khi nudi cdy NTT
theo phuong phap 1én men sinh khdi trong méi trudng long cho thiy, d6 hoa tan cia cordycepin
trong dich nudi cdy NTT cao khi st dung dung mdi tach chiét c6 pH acid va base. C 18, khac
véi vat ligu tach chiét 1a moi trudng long cé cordycepin, véi vat ligu tach chiét 1a qua thé nam,
pH cua dung mdi khéng chi anh hudng dén su hoa tan cua cordycepin ma con lam thay doi su
tuong tac ciia cordycepin véi cac phan tir khéc trong thanh phan nguyén liéu va cau truc té bao,
cau tric md cua nguyén lidu va do d6 dung méi tach chiét véi pH 7 trong thi nghiém nay cé
hiéu qua tach chiét cordycepin cao nhat.

Bang 1

Anh huong cia pH dung méi dén lugng cordycepin duoc tach chiét
oH Cordycepin

(ug /100 mg)

pH3 461.84 £ 20.412

pH5 452.73 + 32.04%

pH7 695.75 + 13.12°

pH8 509.44 + 26.23°

pH10 519.61 + 4.66°

Ngudn: Két qua phan tich dit liéu cua nhém nghién ctu
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3.3. Anh hwong cia thoi gian ddnh séng siéu dm dén higu qud tach chiét cordycepin

Su danh song siéu 4m hd tro su phéa v té bao, 1am giam cac lién két hoa hoc gitra céc
chat, gitip tang su khuyéch tan cua chat can ly trich vao dung méi tach chiét, do d6 lam ting
hiéu qua tach chiét (Wu, Lin, & Chau, 2001). Trong nghién ctru ndy, luong cordycepin ting
dan theo thoi gian danh song siéu am va dat cao nhit ¢ 6 phat danh séng (Bang 2). Trong thi
nghiém vé anh hudng cua song siéu am dén hiéu qua tach chiét, Zhang va cong su (2011) da
ghi nhan sy danh song siéu am trong thoi gian 35 phut giup ting hiéu qua tach chiét. Huang va
cong su (2009) ciing dé cap dén viéc danh séng siéu Am trong quy trinh tach chiét. Tuy nhién,
ca hai nghién ciru déu khdng ghi nhan anh huong cua thoi gian danh song siéu am dén hiéu suat
tach chiét cordycepin tir nguyén liéu.

Céc két qua caa ching toi cho thiy, su ting thoi gian danh séng siéu am dén 9 phat
khong giup gia ting luong cordycepin dugc tach chiét (Bang 2).

Bang 2

Anh huong cua thoi gian u ¢6 danh song siéu 4m dén lugng cordycepin dugc tach chiét

Thoi gian Cordycepin (ng /100 mg)
0 phut 227.11 + 32,243
1 phat 368.17 + 29.45P
3 phut 470.69 + 50.23¢
6 phut 657.75 + 30.29¢
9 phat 692.89 + 47.57¢

Ngudn: Két qua phan tich dit liéu cua nhém nghién ctu
3.4. Anh hwong cua nhiée dg ly trich dén hiéu qud tach chiét cordycepin

Véi hau hét cac hop chét hitu co, sy ting nhiét d6 U dong vai trd quan trong gitp ting
d6 hoa tan va hé s6 khuyéch tan ciia chat (Mokrani & Madani, 2016; Spigno et al., 2007). Trong
phan Ién cac truong hop tach chiét dugc chat, dé tranh su bién tinh cua hoat chét, nhiét do tach
chiét luén duogc gigi han & khoang nhiét do thap hon 60°C (Dong, 2008). Chinh vi thé, chling
t6i thuc hién cac thi nghiém khao sat hiéu qua tach chiét cordycepin & trong khoang nhiét do tur
35-65°C.

Céc két qua cho thay, lwong cordycepin thu nhan ting khi ting nhiét d¢ tach chiét va
dat cao nhat ¢ nhiét ¢ 55°C va 65°C (Hinh 4). Zhang va cong su (2011) ghi nhan, hiéu qua
tach chiét cordycepin & 85°C cao hon so véi hiéu qua tach chiét & 25°C.

Céc két qua khao sat anh huong cuaa nhiét do dén hiéu qua tach chiét cordycepin cho
thay, khong c6 su khac biét c6 ¥ nghia thong ké khi tang nhiét do tach chiét tir 55°C dén 65°C.
Nhu vay, nhiét do 55°C 1 nhiét do tdi uu cho sy tach chiét cordycepin tir qua thé NTT.
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Hinh 4. Anh huong cua nhiét d6 ly trich dén luong cordycepin dugc tach chiét

3.5. Anh hwong cia sé Iwot tach chiét dén higu quad tach chiét cordycepin

Pé tang hiéu qua thu nhan chat can tach chiét, nguyén liéu duoc ly trich nhiéu luot lap
lai (Duong & Le, 2015; Wu et al., 2001). Cac thi nghiém tach chiét cordycepin cho thay, luot
tach chiét dau tién cho hiéu qua thu nhan cordycepin dat 83.79 + 2.76%, luot tach chiét tha 2
thu nhan dugc 14.98 + 1.22% Cordycepln (Bang 3) Nhu vay, viéc Iap lai nhiéu luot tach chiét
trén mot mau la khdng can thiét, vi sé 1am tang tong lwong dung mdi can sir dung va lam lodng
nong d6 cua cordycepin thu nhan dugc.
Bang 3

Hiéu suat thu nhan cordycepin (%) sau luot tach chiét thir nhat, hai va ba

Luot tach chiét Cordycepin (%)
Luot 1 83.79 £ 2.76%
Luot 2 14.98 +1.22°
Luot 3 1.23 + 1.54°

Nguon: Két qua phan tich dit liéu caa nhém nghién ciu
4. Két luan
Cac thi nghiém cho thay, dé dat hiéu qua tach chiét cordycepin cao, mau NTT can duoc

tach chiét vai dung méi ethanol: nudc, 2:1 (V/v); pH 7; ¢ & nhiét d6 55°C c6 két hop danh song
siéu am 2 lan, mdi lan 3 phut; vortex 1 phit va nghi 3 pht giira hai lan danh song.
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Nghién ctru duoc thuc hién nho ngudn kinh phi nghién ciu khoa hoc cap co so cua
Truong Pai hoc Nong LAm Thanh phé H6 Chi Minh nidm 2016.
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