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Abstract

Adenosine and cordycepin are bioactive compounds with health benefits. Therefore,
both substances are often used to assess the quality of Cordyceps products. The optimization
of the extraction conditions to determine adenosine and cordycepin from products containing
Cordyceps (powder, extract, and capsule samples) were studied. The samples were prepared
using an ultrasound-assisted extraction, the solvent was methanol and quantification of
adenosine and cordycepin by HPLC-PDA. Optimization of adenosine and cordycepin
extraction conditions by Response surface methodology using the Box-Behnken design, and
by using design expert software. The experimental matrix includes 17 experiments of 3
investigation factors with the running range: material/solvent ratio (1:10-1:50 g/mL),
methanol concentration (5-25%), ultrasound time (30-90 minutes). The results showed the
optimal conditions for the extraction of adenosine and cordycepin for Cordyceps powder
samples are the ratio of raw materials:solvent = 1:40 (g/mL), methanol concentration of
17.5% and ultrasound time is 70 minutes, the mean contents of adenosine and cordycepin
were 24.15 and 330.78 mg/100g, the optimal methanol concentration for the extraction
process is 15% for Cordyceps extract samples, those in their were: 158.30 and 1050.78
mg/100g, the most appropriate methanol concentration is 50% for Cordyceps capsule
samples, while those in their were: 23.98 mg/100g and 213.21 mg/100g, relatively. This
study provides an efficient analysis method to determine the optimal extraction conditions
of adenosine and cordycepin from products containing Cordyceps that can be used as a basis
for evaluating the quality of these products.
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Toi uu héa diéu kién chiét xuat adenosine va cordycepin tif cac san pham chiia
ddng trung ha thao

Vii Kim Dung*, Nguyén Thi Hong Nhung, Nguyén Nhw Ngoc
Vién Cong nghé sinh hoc Lam nghiép, Truong Pai hoc Lam nghiép, Ha Noi, Viét Nam

TOm tit

Adenosine va cordycepin 1a nhitng hop chét ¢6 hoat tinh sinh hoc ¢6 1gi cho sirc khoe.
Vi vdy, chung duoc sir dung dé danh gia chit luong Pong trung ha théo. Nghién ctu tbi uu
hoéa diéu kién chiét xuit dé xac dinh ham lugng adenosine va cordycepin tir san phém chtra
Dong trung ha thao da dugc thuc hién. Céc mau chiét béng dung moi Kkét hop siéu am, dinh
luong bang phuong phap HPLC — PDA. Téi uu hoa diéu kién tach chiét adenosine va
cordycepin theo phuong phap bé mit dép ing va quy hoach Box-Benken bang phan mém
Design-Expert. Ma tran thuc nghiém gém 17 thi nghiém ctia 3 yéu t6 khao sat: ty 1 nguyén
liéu/dung moéi (1:10-1:50 g/mL), ndng do methanol (5-25%), thoi gian siéu am (30-90 phut).
Diéu kién t6i wu mau bot 1a ty 1 nguyén liéu: dung mdi = 1:40 (g/mL), ndong d6 methanol
17,5% va thoi gian siéu am 70 phat; véi mau cao: ndong d6 methanol téi wu 15%; v6i mau
vién nang: ndong do methanol thich hgp nhat 50%, ham luong adenosine va cordycepin thu
duogc 1an luot 1a: 24,15 va 330,78 mg/100g; 158,30 va 1050,78 mg/100g; 23,98 va 213,20
mg/100g. Két qua ciia nghién ctru di cung cap mot phuong phap chiét xuat hiéu qua nham
xéc dinh ham luong adenosine va cordycepin trong cac san pham thyc pham bao vé stic khoe
chira Pong tring ha thao, c6 thé duoc sir dung dé danh gia chat lwong céc san pham nay
hoac chiét xuat adenosine va cordycepin.

Tir khéa: adenosine, cordycepin, chiét xudt, déng trimg ha thdo, téi wu héa.

1. PAT VAN DPE

Pong tring ha thao (DTHT- Cordyceps militaris) 1a mot trong hon 350 loai ndm thugc
chi Cordyceps, ho Ascomycetes song ki sinh trén co thé con tring. DPTHT ¢6 chita nhiing
hop chét qui v6i ham luong cao nhu cordycepin, adenosine, polysaccharide, mannitol ... da
dugc minh ching gia tri dugc hoc va co ché tac dong cua cac chét nay ¢ ca muac do phan tur,
té bao va 1am sang [1-5]. Trong d6 2 hop chat adenosine va cordycepin 1a nhitng dugc chat
quan trong quyét dinh gia tri dwoc hoc cia DPTHT, do d6 ham luong adenosine va cordycepin
1a chi tiéu tién quyét dé danh gia chat lugng ciia DTHT va céc ché pham tir chung [6-7].
Adenosine va cordycepin 1a hai din xuét cua adenine gin véi duong ribose, cordycepin (3'-
deoxyadenosine) khac adenosine boi thiéu 1 nhom hydroxy & vi tri 3' trén phan tir dudng.

Adenosine va cordycepin dugc tach chiét tir qua thé DPTHT bang mot sb phuong phap
nhu: sir dung siéu am két hop enzyme [8], siéu 4m két hop nhiét do [9,10], dung ethanol
trich Iy [11]. Khi chiét xuét cordycepin tir C. militaris & quy mo 16n, tac gia Nguyen Ngoc
Quy va cong su cho rang diéu kién chiét cordycepin thich hop 14 70°C, trong 120 phit, ham
luong cordycepin thu dwoc 2938,97 pug/g [12]. Vi adenosine, didu kién chiét xuét thich hop
1a phuong phap ngam dam, dung méi trich ly ethanol 60%, ty 1& ran/long 100/10 (mg/mL),
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thoi gian trich ly 4 gio, nhiét d6 80°C [11]. Trinh Pac Hoanh cho rang c6 thé chiét xuat dong
thoi adenosine va cordycepin tir PTHT véi didu kién trich ly thich hop 1a: chiét bang
ethanol-nuéc ty 18 1:1 (3 1an) & nhiét d6 60°C, thoi gian 120 phut, ty 1é nguyén liéu: dung
mdi 1a 10:1 (mL/g), két hop rung siéu 4m (400 W, tan s6 50 kHz) [13]. V6i chan dé ndm sau
khi thu hoach, nhém tac gia Nguyen Tien Thanh va cong su cho rang véi diéu kién trich ly:
dung moi ethanol 50%, nhi¢t do 65°C, thoi gian 6 gio, ty 1€ ran: long 13 100:1, ciing van c6
thé chiét xuat dong thoi 2 chat trén véi ham lugng adenosine 213 pg/g, cordycepin 410 pg/g [9].

Trong khi d6, tir cac mau qua thé va hé soi cta C. militaris, Jungwon Choi va cong su
da sir dung cac dung mdi chira 20%, 40%, 60% va 100% EtOH dé chiét xuat cordycepin
dudi diéu kién nhiét d6 70°C, trong 5 gio va két hop véi siéu 4m sau d6 dinh luong trén hé
théng HPLC Waters (M¥) [5]. Két qua cho thdy ham luong cordycepin cao nhat khi chiét
bang EtOH 100% véi qua thé va EtOH 60% v&i hé soi. Khi chiét bang nuéc, ham lugng
cordycepin thap nhat (chi dat 50% so véi chiét bang EtOH). Vu Xuan Tao va cong sy tach
chiét cordycepin va adenosine tir nAm Cordyceps cicardae BGO1 bang nudc hodc ethanol
30% & nhiét d6 70°C trong 20 gid. Két qua cho thdy cordycepin va adenosine trong qua thé
cao hon 3—4 1an so v6i hé soi [14].

Nhu vdy, cac cong trinh nghién ctru vé viéc tach chiét cac hop chit cordycepin,
adenosine dugc thyc hién véi don cac yéu to anh huong dén qua trinh tach chiét nhu: thoi
gian, loai dung méi, ndng d6 dung méi, ty 1& nguyén liéu: dung méi, nhiét d6, phuong phap
chiét ... Bén canh do6, voi mdi loai ché pham (bdt, cao, vién nén...) can c6 quy trinh tach
chiét khac nhau. Muc dich cia bai nghién ctru 13 nham tdi uu cac yéu td anh huong dén hiéu
qué tach chiét adenosine va cordycepin nham dinh lugng cac hop chét nay trong cic san
pham thyc pham bao vé sirc khoe tir PTHT. Do pham vi ciia bai bao nén cc nghién ciru vé
do tin cay, do chinh x4c ctia phuong phap khong dugc trinh bay & day.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Mau bot thé duoc xay tir qua thé ndm DTHT (Cordyceps militaris) duoc nudi ciy
trong phong thi nghiém Cong nghé Vi sinh — Hoa sinh, Vién cong ngh¢ sinh hoc Lam nghiép,
DPai hoc Lam nghiép. Mau cao kho va cao dic, vién nang cung dugc thu thap tir cac nha
thubc & huyén Chuong My, Ha Noi. Cao DPTHT thanh phan chira chiét xuat Pong tring ha
théo, toi den/linh chi, mat ong, duong. Vién nang cing thanh phan chira bot Dong tring ha
thao, isoflavon, collagen, Ginkgo biloba, magnesi stearat, tinh bot, talc, natri benzoate.

Chét chuan Adenosine, Cordycepin (Sigma), dung méi chiét methanol, ethanol
(Merk). Hé thong thiét bi HPLC (Shimadzu LC —2030C 3D Plus), cot: Shimpack GIST C18
(250x4,6 mm, 5 um); thiét bi siéu am Bandelin Sonopuls (Pic). ..
2.2. Phwong phap nghién ciru
2.2.1. Khdo sdt CAC yéu té anh huong dén chiét xudt adenosine va cordycepin trong mdu bot
DTHT

Qua trinh tach chiét adenosine va cordycepin dugc thuc hién theo phuong phap [5, 7,
10]. Can 10 g bot (46 4m 6%, kich thude 0,5-1 mm), chiét xuat bang nude cat 100°C, ethanol
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60% va methanol 30% v6i ty 1€ nguyén liéu/dung moi 1a 1/10 theo 3 phuong phap: ham
trong 30 phut & 100°C; siéu 4m trong 30 phut & muc ning lugng 25% va ngdm dam trong 4
gi0. Ly tam tbe do 6000 vong/phut, tiép tuc loc dich qua mang 0,45 pum, dich chiét duoc
phan tich ham luong adenosine va cordycepin trén hé thong HPLC-PDA.
2.2.2. Toi wu héa cdc diéu kién tach chiét adenosine va cordycepin trong méau bét DPTHT

Téi vu hoa diéu kién tach chiét adenosine va cordycepin theo phuwong phap bé mit dap
mg va quy hoach Box-Benken, stt dung phan mém Design-Expert. Ma tran thuc nghiém
bao gdm 17 thi nghiém véi khoang dao dong cua 3 yéu té khao sat 1a: ty 1& nguyén liéu/dung
moi (1:10-1:50 g/mL), ndng do methanol (5-25%), thoi gian siéu am (30-90 phat). Qué trinh
chiét xuat duoc chia 1am 3 14n, siéu am & nhiét d6 25°C (6n dinh nhiét d6 bang bé 6n nhiét),
dich chiét dugc gop lai, ly tam va loc dich qua mang 0,45 um, tiép d6 dich chiét duoc phan
tich ham lugng adenosine va cordycepin.
2.2.3. Phuong phdp tdch chiét adenosine va cordycepin tir cao va vién nang DTHT

Cac mau cao dang bot kho, cao dic: can 1 g miu, bo sung 100 mL dung méi chiét voi
néng dé methanol 0, 15, 30, 45%. Sau d6 u & nhié¢t d6 50°C trong 10 phut, ly tdm 6000
vong/phut trong 10 phit. MAu vién nang: can 1 g mau da nghién min, b6 sung 30 mL dung
mdi chiét voi né)ng dd methanol 0, 25, 50, 75%, si€u am trong thoi gian 15 phut & mic nang
luong 25%. Tiép d6 ly tim & 6000 vong/phut trong 10 phat. Thu dich va lap lai 3 1an. Gop
dich chiét va loc qua mang 0,45 um va dinh lugng ham lugng adenosine va cordycepin trén
hé théng HPLC theo phuong phap cua H. Lei va Nguyén Thanh Pat [7, 15].
2.2.4. Pinh lwong adenosine va cordycepin bang phwong phdp sdc ky long hiéu ndang cao
HPLC

Phuong phap HPLC dugc thyc hién trong thiét bi HPLC Shimadzu LC — 2030C 3D
Plus duy tri ¢ nhiét d¢ 30°C va cot Shimpack GIST C18 (250x4,6 mm, 5 um) theo phuong
phép cua Lei Huang, Li Jiamin, Nguyén Thanh Pat va cong su [7, 15-16]. Pha dong 1a hon
hop: pha A (nuéc), pha B (methanol 100%). Tdc do dong 1 mL/phit va thé tich tiém 10 pL.
Thoi gian phan tich 30 phuat véi gradient: 0 phuat, 3% B; 5 phut, 3% B; 20 phat, 25% B; 25
phut, 25% B; 30 phut, 3%B. Budc song phat hién & 260 nm.
2.2.5. Phuwong phdp thu thap va xir Iy s liéu

Thi nghiém dugc bd tri v6i 3 1an lap, s6 liéu dugce thu thap va xtr ly béng phﬁn mém
Excel va Design-Expert version 11 (State-Ease, Inc., Minneapolis, M¥).

3. KET QUA VA THAO LUAN
3.1. Két qua khio sat cic yéu td anh hwong dén qua trinh chiét xuit adenosine va
cordycepin trong miu bt PTHT

Céc tai liéu cong bd gan day cho thay sir dung nudc hodc ethanol déu co kha ning chiét
xuét adenosine va cordycepin tir PTHT [5, 11, 14], tuy nhién nham xac dinh chinh xac ham
luong hoat chit nay trong cac san phdm chira PTHT can nghién ctru diéu kién tach chiét t6i
da chung tir nguyén lidu. Do vay, nghién ciru tach chiét adenosine va cordycepin dugc khao
sat bang 3 dung méi: nude cat nong (100°C), ethanol 60%, methanol 30% véi phuong phap:
ham trong 30 phit, siéu Am trong 30 phut va ngam trong 4 gid. Dich chiét dwoc phén tich trén
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HPLC, két qua thu dugc biéu dién ¢ Hinh 1 cho thiy ham luong adenosine va cordycepin
tang dan voi loai dung méi trong Gmg: nude néng < ethanol < methanol. Dung mdi methanol
két hop siéu 4m cho ham luong adenosine va cordycepin cao hon hdm nuéc néng (chiét bang
nude nong dat ~ 80% so v6i chiét bang methanol). Két qua thu dugc tuong ty nhu bao cdo
cia Jungwon Choi va cong su. Cac tic gia cho rang khi chiét bang nuéc, ham lugng
cordycepin thap nhat (chi dat 50% so vdi chiét bang EtOH) [5].

o 253,22 227,62 239,35 92934
250 z : ' :
203,85 21375 196,78 M T
200 T 176,73 -
I

150
100
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Hinh 1. Anh huong cia dung méi va phiong phdp chiét dén ham lwong adenosine va
cordycepin trong bot PTHT

Adenosine va cordycepin 1a phén tir ¢6 tinh phan cuc, dé trich ly chung can dung méi
phan cuc trong dung dich tach chiét. Tuy nhién, hiéu qua tach chiét con phu thudc vao su
twong tac clia dung méi vé6i cac thanh phan khac ciia nguyén liéu. Vi thé, sy két hop giira
cac dung modi co d6 phan cuc khac nhau 13 can thiét dé 1am ting hiéu qua tach chiét [10].
Céc dung moéi tach chiét dugc sir dung trong thi nghiém nay 1a nhiing dung méi c6 do phan
cuc giam dan theo tha tu: nude, ethanol, methanol. Khi dung méi hitu co 1a methanol véi
phuong phap siéu am hiéu qua tach chiét dat cao nhat.

3.2. T6i wu hoéa cac diéu kién tach chiét adenosine va cordycepin tir bot PTHT

Tir két qua khao sat 5 yéu t6 anh huong dén hiéu suét chiét xuit adenosine va
cordycepin bao gém ty 1¢ nguyén liéu/dung moi (NL/DM); ndng do methanol, cong suat,
nhiét d6 va thoi gian siéu 4m (két qua khong chi ra & day) nhén thay ty 16 nguyén liéu/dung
moi; ndng d6 methanol va thoi gian siéu am c6 anh huong 16n nhat dén hiéu suét tach chiét
adenosine va cordycepin. Véi ty 16 nguyén liéu/dung méi 1:10-1:50; ndng d6 methanol 5-
25%; thoi gian siéu am 30-90 phut; cong sudt 25%; nhiét d6 25°C adenosine va cordycepin
thu dugc cao nhat (21,82 mg/100g va 288,24 mg/100g). Cac khoang gi tri khac cho lugng
adenosine va cordycepin thip hon. Nhu vay, khoang hoat dong twong tng cta cac thong sd
khao sat dé t6i wu hoa ham luong adenosine va cordycepin bao gom: ty 1& nguyén liéu/dung
mdi 1:10-1:50; ndng do methanol 5-25% va thoi gian tir 30-90 pht.

Anh huéng dong thoi ciia 3 yéu td ty 16 nguyén liéu/dung mai (X1), ndng do methanol
(X2), thoi gian siéu am (X3) duoc xac dinh theo phuong phap quy hoach thuc nghiém bac
hai dé t6i uu diéu kién tach chiét adenosine va cordycepin. Két qua thi nghiém dugc thé hién
o Bang 1.
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Bdng 1. Ma trdn thuec nghiém qua trinh chiét xudt adenosine va cordycepin

s AN . Nong do N Ham lugng Ham luwgng

TN Tyl¢ /NII‘_'DM methanol Tho:} g;an adenosine cordycepin

(g/mL) (%) (phut) (Mg/100g) (Mg/100g)
1 1:10 5 60 14,03 210,45
2 1:50 5 60 16,15 242,25
3 1:10 25 60 11,57 173,55
4 1:50 25 60 21,60 324,00
5 1:10 15 30 13,81 207,15
6 1:50 15 30 19,89 278,46
7 1:10 15 90 16,82 252,30
8 1:50 15 90 20,20 282,80
9 1:30 5 30 18,06 261,87
10 1:30 25 30 14,98 224,70
11 1:30 5 90 15,20 228,00
12 1:30 25 90 22,06 308,84
13 1:30 15 60 24,10 330,40
14 1:30 15 60 23,68 314,47
15 1:30 15 60 24,19 301,34
16 1:30 15 60 24,06 312,78
17 1:30 15 60 23,18 327,84

Két qua phan tich phuong sai ctia mé hinh tdi uu bang phan mém DX13 trinh bay
trong Hinh 2 cho thay ca 3 yéu t6 ty 1¢ nguyén liéu/dung méi, ndng do methanol va thoi gian
déu c6 anh hudng 16n dén qua trinh chiét xuat adenosine va cordycepin tir bot DPTHT. Gia
tri F ciia mo6 hinh 1a 124,59; p < 0,0001 (v6i adenosine) va 20,83; p = 0,0003 (p< 0,05) cho
théy dang mo hinh da duogc lya chon dung. Gié tri p cua “Khong tuong thich” 1a 0,2475 (véi
adenosine) va 0,2699 (v6i cordycepin) (p> 0,05) cho thiy mé hinh nay twong hop véi thuc
nghiém. Gié tri p ctia X1X2, X2X3< 0,05, chi ¢6 X1X3 (v6i cordycepin) > 0,05 nén sy dong
tac dong cua yéu tb ty 1¢ nguyén liéu/ dung moi véi nong do methanol va thoi gian anh
huéng manh toi qua trinh chiét xut adenosine va cordycepin tir bot DTHT.

4 Source Sum of [CED F-value | p-value h Source ST ] ‘ — F-value | p-value
- Squares Square - Squares Square
__|Model 28568 9 31.74 12459 < 0.0001 significant _ |Model 36828.48 9 4092.05 20.83 0.0003 significant
| A-Ty I8 NL/DM 5837 1 5837 229.12 < 0.0001 | A-Ty I& NL/DM 10086.26/ 1| 10086.26/ 51.35 0.0002
B-N6ng dé methanol 573 1 573 2249  0.0021 B-Nong d6 Meth 97947 1 97947 499 0.0607
C-Thdai gian 711 1 711 27.89  0.001 C-Thai gian 1244.01] 1) 124401 633 0.0400
| 4B 1564/ 1 1564 6139 0.0001 _| AB 351946 1 351946 17.92 0.0039
_ | AC 182 1 1.82 715 0.0318 _ | AC 41636 1 41636 212 0.1887
_ | BC 2470 1 2470 9695 < 0.0001 _ | BC 348159 1 348159 17.73 0.0040
_| A 6569 1 6569 257.82 < 0.0001 | A 6817.67 1| 6817.67 3471 0.0006
| B 6923 1 69.23 271.71 < 0.0001 | s 6590.86. 1 6590.86 33.56 0.0007
_|c 2061 1 2061 80.88 < 0.0001 e 202850 1 2028.50 1033 0.0148
__|Residual 178 7 0.2548 _ |Residual 137492 7 19642
| Lack of Fit 1.08 3| 0.3613 2.07 0.2475 not significant | | Lack of Fit 809.07 3 269.69 1.81 0.2699 not significant
__| Pure Error 0.6997 4 0.1749 __| Pure Error 56584 4 14146
| |Cor Total 287.46 16 | |Cor Total 3820340 16

Hinh 2. Két qua phan tich phwong sai ANOVA ciia mé hinh: adenosine (4) va cordycepin
(B) tu bot DTHT
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Phuong trinh hdi quy biéu dién ham lugng adenosine (Ya) va cordycepin (Yc) mé ta
anh huong cua cac yéu td nhu sau:

Ya = +23,84 + 2,70*X1 + 0,845*X2 + 0,95* X3 + 1,98* X1 X2 - 0,68* X1 X3 + 2,48*
X2X3 - 3,95 Xi2 - 4,05 X,? - 2,21* X352,

Yc = +317,37 + 35,51*X1 + 11,06* Xz + 12,47*X3 + 29,66* X1Xz - 10,20* X1X3 +
29,50* X2X3 — 40,24 X12 — 39,56 X2? — 21,95* X3?

Phuong trinh hdi quy cho thay trong cac hé sd by, b, bz (thé hién tac dong doc lap cua
timg yéu t6 X1, Xz, X3) gia tri tuyét ddi ciia by (2,70 va 35,51) 1a 16n nhat. Diéu nay ching
t6 ty 16 NL/DM anh hudng 16n nhat dén qua trinh chiét xuit adenosine va cordycepin. Nguoc
lai, gia trj tuyét ddi cua bz (0,85 va 11,06) nho nhit, cho thdy sy anh hudng cta ndng do
methanol tac dong it hon cac yéu t6 con lai tdi ham muyc tiéu. Khi danh gia su tic dong dong
thoi gifta cac yéu to, gia tri tuyét dbi cta bas (2,48 va 29,50) 16n nhat, ching to su tuong tac
giita thoi gian siéu 4m va nong d6 methanol c6 anh huéng manh téi qua trinh chiét xuat
adenosine va cordycepin tir bt DPTHT.

St dung phuong phap ham ky vong dé tdi uu héa ham lugng adenosine va cordycepin
thu duoc sau qua trinh chiét xudt bang phan mém Design Expert. Két qua Hinh 3 cho thiy
diéu kién tdi vu theo tinh toan cua adenosine va cordycepin khac nhau. Véi adenosine,
phuong an tét nhat Ia ty 18 1: 33,70 (g/mL), ndng d6 methanol 15,30% va thoi gian siéu am
65,50 phut, ham lugng adenosine tinh toan dat 24,32 mg/100g. Trong khi do, ham lugng
cordycepin tinh toan dat 331,05 mg/100g ¢ diéu kién ty Ié 1: 38,50 (g/mL), ndng d6 methanol
17,30% va thoi gian siéu &m 69,50 phut.

Do cordycepin chiém ham lwong cao hon trong DTHT, 14 chat ¢6 hoat tinh dugc liéu
dugc quan tAm hon [3, 12] va diéu kién chiét ciing thay d6i khdng 6n nén dé thuan lgi trong
qua trinh chiét tach dong thoi ca 2 chat, lya chon diéu kién chiét nhu sau: ty 18 nguyén liéu:
dung mdi =1: 38,50 (g/mL), ndng d6 methanol 17,30% va thoi gian siéu am 69,50 pht.

Thuc nghiém tai diéu kién ty 1& nguyén liéu: dung méi =1: 40 (g/mL), nong do
methanol 17,50% va thoi gian siéu am 70 phdt, thi nghiém thuc hién 3 lan. Ham luong
adenosine va cordycepin thu duoc 24,15 mg/100g va 330,78 mg/100g nam trong khoang du
doan cua phuong phap quy hoach bac hai Box — Behnken nén moé hinh c6 do tuong thich
cao voi thuc té. Do vay, cO thé st dung céc diéu kién toi vu dé nghién ctru chiét xuét
adenosine va cordycepin tir mau bot DPTHT nham dinh lugng chiing (ty 1é nguyén liéu: dung
moi = 1:40 (g/mL), ndng d6 methanol 17,5% va thai gian siéu am 70 phut).

A B . i

- *

Hinh 3. Ham ky vong va diéu kién t6i wu chiét xudt adenosine va cordycepin tir bot PTHT
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3.3. Piéu kién tach chiét adenosine va cordycepin tir cao PTHT

Pay la mau dang bt min, 1ong, hodc sét chira PTHT (hoic bod sung mot s6 loai cao
dugc li€u khac: toi den, linh chi ...) va cac loai td dugc nhu mat ong, duong... [15]. Do vy,
v6i mau cao DTHT (thanh phan khac voi mau bot DPTHT) can nghién ctru diéu kién chiét
Xuit nham x4c dinh ham luong adenosine va cordycepin trong san pham.

— 1200
g 1050,00
= 971,83 I 990,86 982,97
?.0 1000 I I T
£ m Ham lwvong
ﬁ 800 adenosine
= 600 (mg/1009)
5
< by
2 400 Ham lwong
& cordycepin
e 00 138780 158308 147,98 139,28 (mg/1009)
=, A0 O NR B

0

0 15 30 45

Néng dd methanol (%)
Hinh 4. Anh huong ciia nong dé methanol dén qud trinh chiét adenosine va cordycepin tir
cao DTHT

Dung mdi ¢6 tac dung tham thau vao trong mau, hoa tan va khuéch tan cc hop chét
hiru co trong mau ra ngoai. Khao sat dung moi nham tién hanh chon ra loai dung méi va
nong do thich hop cho qua trinh trich ly. Tham khao mét s tai liéu [15, 17], tién hanh chiét
xuét adenosine va cordycepin bang cac dung méi hitu co 1a hdn hgp methanol/nudc véi ndng
d6 methanol 0-45%, ty 1¢ nguyén liéu: dung moi 1a 1:100, ndng d6 methanol 0-45% bang
phuong phap ngam & nhiét do 50°C trong 10 phat. Két qua phan tich dugc biéu dién trén
Hinh 4 cho thdy hiéu qua chiét adenosine va cordycepin cao hon khi sir dung dung moi
methanol/nuéc v6i ndng d6 methanol 15%. Két qua nay 1a do trong hop chit adenosine va
cordycepin c¢6 ciac nhéom OH phan cuc sé& tuong tac t6t v6i nhitng hop chat phan cuc. Khi
ting ham luong hitu co thi sy twong tac giita adenosine va cordycepin vdi hon hop dung moi
tang. Tuy nhién, néu ham luong hitu co ting qué cao, ddng nghia vai viéc giam d6 phéan cuc
ctia hdn hop dung moi. Khi d6 phan cuc dung méi giam lam han ché su 16i kéo adenosine
va cordycepin cua dung moi [11].

3.4. Dicu kién tach chiét adenosine va cordycepin tir vién nang PTHT

bay 1a mau dang bot min chira PTHT, mot s6 duoc liéu khac nhu ba kich, khd sam,
linh chi, héng sam ... va cac loai ta dugc nhu tinh bdt, duong, chat lam day, chét chéng dong
von, isoflavone, collagen ... [15]. Vi thanh phan mau phirc tap va qua khao sat cac tai liéu
cho thdy v&i miu dang vién nang ctimg can chiét xuit adenosine va cordycepin bang
methanol voi néng dd cao hon tir bot va cao DPTHT, chiét bﬁng siéu am. Do vay, tién hanh
chiét xuét bang cac dung méi hitu co nhu: hdn hop methanol/nudc véi cc ty 18 0-75%, ty 16
nguyén liéu: dung méi 13 1:30 bang phuong phap siéu 4m trong 15 phit. Két qua phan tich
HPLC duoc biéu dién trén Hinh 5 cho thdy véi mau vién nang, hiéu qué chiét adenosine va
cordycepin cao hon khi str dung dung méi methanol/nuéc voi ndong d6 methanol 50%. Két
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qua nay c6 thé do ndong do methanol 50% da tao ra mot hé dung méi co thé hoa tan tot
adenosine va cordycepin trong mau ma lai han ché mot s6 tap chét khong phan cyc va mdt
s6 tap chét tan trong nudc (mudi vo co, dudng...).

250
& 213,21
S 196,73 I
) 200 170,67 I 178,85
< s s m Ham luwong
ﬁ 0 adenosine
s (mg/100g)
© 100
" Ham lwong
5 r in
5 50 18,23 22,01 23,98 19.72 ((:r?1 g%%%% )
5 - L ] i
O 0
. 0 25 50 75

N6ng dd methanol (%)

Hinh 5. Anh huong ciia nong dé methanol dén qud trinh chiét adenosine va cordycepin tir
vién nang DTHT

Két qua nghién ciru twong tu véi cac cong bd vé ham lugng cac chat ndy trong cac san
pham vién nang chira DPTHT trén thi trudng. Trong nghién ciru xac dinh ham luong adenosin
va cordycepin trong thuc pham bao vé stc khoe Iuu hanh trén thi truong Ha Noi, Nguyén
Thanh Dat va cong su ciing sir dung phuong phép chiét siéu &m voi methanol 50% két qua
cho thay trong s6 12 miu vién nang chira DTHT, c¢6 02 mau khdng c6 adenosine va
cordycepin, cac mau con lai chira adenosine tir 57,38-915,00 pg/g, cordycepin 6,23-1287,00
1g/g [15]. Nghién ciru caa Chutvirasakul Bo va cong sy, xac dinh hai chat nay c6 trong thude
thd, cao chiét va cac san pham tir DPTHT trong d6 ham luong adenosine 1,13-11,30 pg/mL
va cordycepin 0,28-2,79 pg/mL [18]. Khi phan tich cac san pham chirc ning chita DTHT ¢6
mit trén thi truong & Trung Quéc va Thai Lan, dinh lwong hai nucleoside nay bang phuong
phap HPLC, ham lugng adenosine trong khoang: 0,83-1,62 mg/g va 13,00-405,39 mg/g;
ham lugng ham lugng cordycepin trong khoang: 605-1299 mg/g, 4,00-1454,60 mg/g véi cac
mau qua thé kho, vién nang, nuéec DTHT [19].

4. KET LUAN

Bai bao da xac dinh dugc cc thong s6 tdi vu cho qué trinh tach chiét adenosine va
cordycepin tit PTHT bing methanol két hop siéu 4m. Cac mau bot tit PTHT, diéu kién tdi
wu cho qua trinh chiét 1a: ty I& nguyén liéu:dung mdi = 1:40 (g/mL), ndng do methanol 17,5%
va thoi gian siéu &m 70 phut, ham lIuwgng adenosine va cordycepin thu dugc la 24,15 va
330,78 mg/100g. Véi cac mau cao DTHT, ndng do methanol 15% (v/v), ty 1& nguyén
liéu/dung moéi 1/100, ngdm & nhiét d6 50°C trong 10 phut, ham luwgng adenosine va
cordycepin: 158,30 va 1050,78 mg/100g. Véi mau vién nang, nong d6 methanol thich hop
nhét 1a 50% (v/v), ham luong adenosine va cordycepin: 23,98 va 213,21 mg/100g. Két qua
thu duogc 13 co sé dé xay dung quy trinh tach chiét nhim dinh luong adenosine va cordycepin
tir cac san phdm chira DPTHT.
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LOI CAM ON
Cong trinh duoc thuc hién voi sy hd tro kinh phi cua dé tai “Nghién curu k¥ thuat tach
chiét va dinh luong mot sé hop chét tir dugc liéu trén hé théng HPLC-PDA”.
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