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St dung dung mdi xanh dé chiét xuit Andrographolide tir xuyén tam

lién - Andrographis paniculata
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Tém tat:

Dit van dé: S dung cac dung mdi xanh dé chiét xuat hoat chat tir dugc liéu dang 1a xu thé mdi cla qua
trinh chiét xuat. Trong nghién cltu nay, cdc hé dung méi xanh dugc phét trién dé chiét xuat andrographolide
tlr xuyén tadm lién, ddng thoi hoat tinh chéng oxi hda cla céc san phdm chiét xudt duoc so sénh. Déi tweng
va phwong phap nghién ctru: Cac hé dung mdi sdu eutectic (deep eutectic solvents-DESs) khac nhau dwoc
téng hop. Sau dd, cac DESs dwoc st dung dé chiét xudt andrographolide tir xuyén tdm lién. Hoat tinh chéng
oxi héa clia san pham chiét xuat dugc thir theo phwong phap rc ché gdc tu do DPPH. Két qua: Tong sb 48
t6 hop DESs dwoc thlir nghiém ban dAu va 16 DESs dugc lwa chon cudi ciing dé sir dung chiét xuat. ChCl-Lac
va ChCl-Act-H,0 la hai DESs cho hiéu suat chiét xudt andrographolide tir xuyén tam lién cao nhat, véi hiéu
sudt [an luot 12 2,34 + 0,11% va 2,51 + 0,08%, cao hon so véi ddi chirng dugc sir dung MeOH (2,12 +0,02%)
va EtOH (2,14 + 0,07%). Hoat tinh ch6ng oxi hda cla cac chiét xuat ti [& thudn v&i ndng dé andrographolide
c6 trong dich chiét, chiét xudt ChCl-Lac va ChCl-Act-H,0 cho thdy kha nang (rc ché DPPH t6t nhat. Két luan:
K&t qua cla nghién clru gdp phan vao xay dung quy trinh chiét xuit bén vitng d6i vdi qua trinh chiét xuat
andrographolide tir xuyén tam lién. Trong d6, hai hé DESs ChCl-Lac va ChCl-Act-H,O cho hiéu suat chiét xuat
cao nhat andrographolide tir xuyén tam lién.

Tir khéa: Andrographolide, xuyén tdm lién, chiét xudt xanh, deep eutectic solvents.
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Abstract

Background: Recent trends in the extraction of bioactive compounds from medicinal plants have
largely focused on using green solvents. In this study, green solvents were developed for the extraction of
andrographolide from Andrographis paniculata, and the antioxidant activity of the extracts was compared.
Materials and method: Different deep eutectic solvents (DESs) were synthesized. Then, the DESs were
used to extract andrographolide from Andrographis paniculata. The antioxidant activity of the extracts
was evaluated using the DPPH free radical inhibition method. Results: A total of 48 combinations of deep
eutectic solvents (DESs) were initially tested, and eventually, 16 DESs were selected for the extraction
process. Among them, ChCl-Lac and ChCl-Act-H20 exhibited the highest yields of andrographolide from
Andrographis paniculata, with yields of 2.34 + 0.11% and 2.51 + 0.08%, respectively. These yields were
higher compared to those obtained using MeOH (2.12 + 0.02%) and EtOH (2.14 + 0.07%). The antioxidant
activity of the extracts was found to be directly proportional to the concentration of andrographolide
present. Notably, the extracts obtained using ChCl-Lac and ChCI-Act-H20 demonstrated the most effective
inhibition of DPPH radicals. Conclusion: The results of the study contributed to the development of a
sustainable extraction procedure for andrographolide extraction from Andrographis paniculata. In which,
two DESs of ChCl-Lac and ChCl-Act-H,O gave the highest andrographolide extraction efficiency from
Andrographis paniculata.
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1. DAT VAN BE VA MUC TIEU

Hda hoc xanh (Green chemistry) duwogc dinh nghia
la “thiét k& cac sdn pham va quy trinh héa hoc nham
giam hodc loai bd viéc sir dung hay tao ra cdc chat doc
hai”. Theo nghia nay, dung méi hitu co la moét thach
thirc I&n d6i véi hda hoc xanh khi ching thudng doc
hai, dé bay hoi gay chdy nd, gép phan gay & nhiém
mdi trudng va nguy hiém cho strc khoé con ngudi. Vi
vay, trong nhi*rng ndm gan day, mét ki thuat méi dé
chiét xuat cac hgp chat cé hoat tinh sinh hoc d3 duogc
phét trién do hiéu qua xanh ciing nhu chi phi thap cta
phuong phap. S dung dung méi sau eutectic (deep
eutectic solvents-DESs) la mét trong nhirng ki thuat
thay thé t6t nhat cho cac dung méi hitu co trong qua

trinh chiét xuat. Pay la mot ki thuat don gidn, nhanh
chéng, it tén kém, va diéu dac biét 1a tinh an toan
khong déc hai cha loai dung méi nay [1].

DESs la mot thé hé dung mdi méi, dwoc tao thanh
tr cac chat ré tien va dé tim kiém: gdbm mét chat
nhan lién két hydrogen (hydrogen bond acceptor-
HBA, vi du: choline chloride) va cdc chat cho lién két
hidro khong tich dién (hydrogen bond donor-HBD, vi
du: vitamin, amin, dudng, rugu va axit cacboxylic...).
Lién két hydrogen dugc tao thanh chd yéu trong
DESs, trong d6 ion chloride déng vai tro két ndi gitra
HBA va HBD [2]. Qué trinh chiét xuat dua trén cac
lién két hydrogen hodc twong tac ri-it gitra hoat chat
va phtrc hop dwogc tao thanh (Hinh 1) [3].

Hinh 1. Twong tac cGa DESs v&i hoat chat

Xuyén tam lién, cé tén khoa hoc la Andrographis
paniculata (Burm. f.) Wall. ex Nees, la mot loai thuc
vat than thao thudc ho Na, phan bé réng rai & cac
nwdc chau A. Trong y hoc ¢d truyén, xuyén tam lién
véi dédc tinh lanh, d3 duwoc sir dung réng rai trong cac
bai thudc khac nhau dé loai bo nhiét va ddc to ra khéi
co thé [4]. Andrographolide 1a thanh phan chinh cua
xuyén tam lién, c6 nhiéu dac tinh duoc ly da dang,
bao gdbm chéng oxi hda, chéng viém, khang khuan,
khang virus, chéng ung thu, chéng béo phi, chéng
tiéu duwdng, sbt rét, bao vé gan... [4]. Gan day nhat,
andrographolide con dugc bdo cdo cé kha nang e
ché& virus SARS-CoV-2 [5]. V&i nhitng hoat tinh sinh
hoc dang chu vy, viéc chiét xuat andrographolide tur
xuyén tam lién v&i hiéu suat cao 1a can thiét.

Phuong phédp chiét xuat Ia mot trong nhirng
yé&u t6 quan trong dé bao ton dic tinh héa ly cling
nhu dac tinh sinh hoc cla hgp chat muc tiéu. Viéc
lwa chon phuong phap chiét xuat phan 16n duoc
xac dinh dwa vao ban chat cla chat can duogc chiét
xuat. Qua trinh chiét xuat luén hudng dén yéu cau
don gian, nhanh chdéng, hiéu suat cao, an toan vdi
moi trudng va cho hiéu qud kinh té. Cac phuong

phdp hién nay thuong dugc sir dung dé chiét xuat
andrographolide tr xuyén tam lién bao gdbm: ngdm
lanh va ngdm néng, chiét Soxhlet... Tuy nhién, cac
phuwong phap nay cé thé bj anh hudng bdi nhiét do,
thoi gian chiét xuat kéo dai, st dung lwgng thé tich
I&n dung méi hitu co, cho hiéu suat thap. Gan day,
nhiéu ki thuat hién dai d3 d3 dwoc ap dung dé chiét
xuat andrographolide, chdng han st dung CO, siéu
gidi han, chiét xuat cé ho tro siéu am va vi séng...[6]

Trong nghién ciru nay, ching téi da thiét lap
mot phuwong phap chiét xuit xanh dé chiét xuat
andrographolide tir xuyén tam lién bang céch st
dung cac DESs. D3u tién, cac DESs dworc sang loc véi
ti 16 HBD va HBA thich hop. Sau d6, hiéu suat chiét
xuat duoc khao sat khi sir dung cac DESs so véi dung
moi hitu co. Ngoai ra, ching t6i da danh gia hoat
tinh chéng oxi hda cla céc dich chiét thu duoc.

2. pOI TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. Dai twong nghién ciru

Xuyén tam lién dugc thu miu tai huyén Hudng
Héa, tinh Quang Tri. Mau duoc lam khd (46 &m 6
- 8%), xay nho va ray qua ray kich c& 0,71 mm, va
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duogc bdo quan trong binh hit 4m & nhiét dé phong.

2.2. Héa chéat sir dung

Andrographlide chuin 98% (Sigma-Aldrich, M§),
choline chloride 99% (Acros organics, My), ethylene
glycol, glycerol, propylene glycol, citric acid, lactic
acid, acetic acid, fomic acid, oxalic acid, tartaric acid,
glucose, sorbitol, sucrose, maltose, xylose, fructose,
acetamide, (Xilong Scientific, Trung Qudc), DPPH
(Sigma-Aldrich, M¥).

2.3. Chuéan bj DESs

Céc DESs duoc chudn bj bang cach tron choline
chloride (ChCl) va cac chat HBD & ti I1é mol xac dinh
(Bang 1) va dun néng & nhiét do nhé hon 100°C
trong khoang tir 2 - 4 gi®, két hop khudy lién tuc
dé thu duwoc chat 1dng dong nhat 6n dinh. Sau dé
dé& ngudi cac DESs & nhiét d6 phong trong vong 24
gi®. Cac dung moi duwgc bao quan trong lo kin va gity
trong binh hat 4m [2].

Bang 1. Cic DESs thir nghiém

STT Viét tit HBD Ti 1& mol khao sét Ti 18 mol lya chon
1 ChCl-Eth Ethylene glycol 2:1,1:1,1:2 1:2
2 ChCI-Gly Glycerol 2:1,1:1,1:2 1:2
3 ChCl-Pro Propylene glycol 2:1,1:1,1:2 1:2
4 ChCl-Sor-H,0 Sorbitol — Nwéc 1:2:0, 1:2:1, 2:2:1 2:2:1
5 ChCI-Cit-H,0 Citric acid — Nudc 1:2:0, 1:1:0, 1:1:1 1:1:1
6 ChCl-Lac Lactic acid 2:1,1:1,1:2 1:2
7 ChCl-Ace Acetic acid 2:1,1:1,1:2 1:2
8 ChCl-For Formic acid 2:1,1:1,1:2 1:2
9 ChCl-Oxa-H,0 Oxalic acid — Nuéc 1:2:0, 1:1:0, 1:1:1 1:1:1
10 ChCl-Tar-H,0 Tartaric — Nudc 1:2:0, 1:1:0, 1:1:1 1:1:1
11 ChCI-Glu-H,0 Glucose— Nudéc 1:2:0, 1:1:0, 1:1:1 1:1:1
12 ChCl-Suc-H,0 Sucrose — Nwdc 1:2:0, 1:1:0, 1:1:1 1:1:1
13 ChCl-Mal-H,0 Maltose — Nudc 1:2:0, 1:1:0, 1:1:1 1:1:1
14 ChCl-Xyl-H,0 Xylose — Nuéc 1:2:0, 1:1:0, 1:1:1 1:1:1
15 ChCI-Fru-H,O Fructose — Nuwdc 1:2:0,1:2:1, 2:2:1 2:2:1
16 ChCl-Act-H,0 Acetamide — Nudc 1:2:0, 1:1:0, 1:2:1 1:2:1
2.4. Chiét xuat andrographolide tir xuyén tam m A
lién , Higu sust chiét xudt = — =" 160%
NBét Xxuyén tam lién (0,5 gam) duoc chiét vdi mpy,
moi 5 mL cac DESs chita 30% nudc cat. Dung Trong  d6: m la  kh&i luong

méi d6i chirng duoc s dung |a ethanol (EtOH)
va methanol (MeOH). Xuyén tdm lién duogc chiét
v@i cdc dung mdi & nhiét dd phong, cé khuiy déu
lién tuc trong vong 60 phut bang may khudy tu
gia nhiét (AccuPlate™, Labnet, My). Sau d¢, ly
tam hdn hop thu dwoc & téc dd 4000 vong/phut
trong 10 phut dé loai bd chat ran bang may ly
tdm (Zenith LC-04S, Jiangsu Zhengji, Trung Quéc).
Dich chiét dwgc pha lodng bang methanol, loc
qua mang loc than nudc polytetrafluoroethylene
0,45 um (Whatman plc., Buckinghamshire, United
Kingdom) va dinh lwgng andrographolide cé trong
dich chiét bidng HPLC. Mbi thi nghiém chiét xuat
duwoc l3p lai ba lan. Hiéu suat chiét xuat dugc tinh
theo céng thirc sau:

Andrographolide
andrographolide cé trong dich chiét dung méi xanh

thu dugc, m_, la khéi lwong duoc liéu trong qua
trinh chiét xuat.

2.5. Chuan bj dung dich chuin

Dung dich chudn géc 13 andrographolide chuan
duwoc hoa tan trong methanol & nong dd 1000 pg/
mL. M6t d3y cac dung dich chuan andrographolide &
cac ndng dd khac nhau 100, 200, 400, 600, 800 ug/mL
duoc pha tir dung dich chuan géc.

2.6. Dinh lwgng andrographolide bang HPLC

Cac miu dugc phan tich bang hé théng HPLC
pha dao (Agilent Technologies Co. Ltd., California,
USA), bao gdbm mot may tiém mau ty dong, mot
may bom, mdt may do DPA va bd diéu khién nhiét
d6 clia cot. Sy phan tach sic ky duogc thuc hién
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trén coét Eclipse XBD-C18 (4,6 mm x 150 mm, 5 um,
Agilent Technologies, USA). Pha dong duoc st dung
I& methanol va nuwdc (65/35, thé tich/thé tich). Téc
do dong la 1,0 mL/phut. Budc séng phat hién la 223
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nm. Thoi gian lvu: andrographolide chuén la 6,009
phut va andrographolide trong mau thér (hé ChCl-
Eth) 1a 6,007 phut (Hinh 2).

(B)

mAl

Dién tich peak
0.397

J4.238

Hinh 2. Sac ki d6 clia andrographolide chuén (A) va dung dich mau thir (B)

2.7. Hoat tinh chdng oxi h6a DPPH

Hoat tinh chéng oxy hda duwoc xac dinh theo
phuong phap trung hoa gbc tu do DPPH dwa trén
nguyén tac: DPPH 1a mot gdc tuw do bén, dung dich
cé mau tim, budc séng cwc dai hap thu tai 517 nm;
cac chat c6 kha nang chéng oxi hda s& trung hoa gdc
DPPH, I1am gidm nodng dé DPPH, mau dung dich s&
chuyén tir tim sang vang. Cu thé, hoa tan DPPH trong
MeOH dé duoc nong dé 100 pM. Mau thir 1a dung
dich dwoc tao thanh khi trén 100 uL mdi dich chiét
v&i 3,9 mL dung dich DPPH. M3u d6i chirng duoc st
dung 13 hdn hop cla 100 pL DESs véi 3,9 mL dung
dich DPPH. Céac dung dich duoc lac déu bang may
vortex va U & nhiét d6 phong trong vong 30 phut
trong diéu kién khéng c6 dnh sang. D6 hap thu cla
hdn hop xac dinh & budc séng 517 nm [7]. D&i chirng
duogc st dung la dung dich quercetin & ndng d6 500

pg/mL. Gid tri phan tram trc ché tinh theo cong thirc:
I= M.IOO%
ch
Trong d6: A, la d6 hap thu clia mau d6i chirng
At 13 d6 hap thu ctia mau thir.

2.8. Phan tich di¥ liéu

Cac gia tri trung binh, sai s8 cé duwoc tinh toan
trong Excel 2010. X ly s6 liéu theo phwong phéap
théng ké dya trén phan mém SPSS. Gia tri p<0,05 la
duogc xem 1a su khac biét cé y nghia thong ké.

3. KET QUA

3.1. BPwong chudn Andrographolide

Noéng d6 th&r nghiém va dién tich peak cla céac
dung dich andrographolide chuidn dwgc biéu thi
trong Bang 2.

Bang 2. Dién tich peak clia cac dung dich andrographolide chuén

Néng do (ug/mlL) 100 200

400 600 800 1000

Dién tich peak

(mAUS) 1328,28

2660,13

5122,60 7522,78 9833,49 12223,83

Tl cac gia tri thu dugc, xay dwng duwong chuan andrographolide & Hinh 3. Phuong trinh duwéng chuan: y
=12,05x + 224,69, trong do vy 1a dién tich peak va x 1a néng d6 andrographolide (pug/mL).
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y = 12,05x + 224,69
R® = 0,9997
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Hinh 3. Budng chuin andrographolide

[24
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3.2. Chuan bj cac DESs

P& chuan bj cac DESs, HBA va mdt s6 HBD duwoc
lya chon tr cic nguyén liéu ré tién va cé san trong
phong thi nghiém. Trong nghién clru nay, bén nhém
HBD (alcohol, carboxylic acid, gluxit va amide) duoc
sir dung két hop v&i HBA (ChCl) dé diéu ché cac DESs.
T6ng s6 48 t6 hop DESs d3 dugc thir nghiém ban dau
va 16 DESs duoc lwa chon cudi cung dé st dung chiét
xudt. Cac DESs duoc lwa chon trén nguyén tac 1a chat
Idng trong sudt va 6n dinh trong qua trinh bao quan
(Bang1). Trong qué trinh chu&n bi, chiing tdi nhan thay
rang trang thai cla HBD ddng mot vai tro quan trong
trong qué trinh hinh thanh va én dinh cla DESs. Cac
DESs dé dang t6ng hop va it nhét hon khi HBD & trang
thai long (vi du: ethylene glycol, glycerol, propylene
glycol, lactic acid, acetic acid, formic acid). Trong khi
d6, can phai bd sung nudc déi véi mot s6 DES ma HBD
& trang thai ran (vi dy: sorbitol, tartaric acid, glucose,

sucrose, maltose, xylose, fructose, acetamide). Ching
t6i cling phat hién ra rang ty & HBA va HBD khac nhau
c6 thé anh huwdng dén qua trinh téng hop va tinh 6n
dinh cta DESs. Vi du, khi ChCl dun néng véi glycerol
theo ti 1& mol 2:1, 1:1, 1:2, thi chat 16ng thu dwoc chi
trong sudt vdi ti 1é mol 1:2.

3.3. Hiéu suat chiét xuat andrographolide tir
xuyén tam lién

Thanh phan cia DESs anh huéng dang ké dén
hoat tinh héa ly cia dung mdi, nhu dd phan cuec,
dd nhét, kha nang hoa tan cac chat. Diu nay anh
hwédng truc ti€p dén hiéu suit chiét xudt cac hop
chat muc tiéu [8]. Nham lya chon dwoc DESs phu
hop, 16 DESs dwoc sir dung dé khdo sat kha nang
chiét xuat andrographolide tir xuyén tdm lién. Ham
lwong andrographolide duoc chiét xuat tir 16 dung
moi nay so vdi 2 dung moi hiru co la MeOH va EtOH
thé hién trong Hinh 4.

3
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Hinh 4. Hiéu suét chiét andrographolide tir xuyén tdm lién v&i cdc DESs va dung méi hitu co. Céc chir ci
trén dau moi cot biéu thij so sanh su khac biét thong ké vé hiéu sudt chiét xuat clia cac hé dung mai, trong
dé cac chit cai khac nhau thé hién sy khéc biét cd y nghia (p < 0,05), cac chir cai gibng nhau thé hién sy
khac biét khong cé y nghia (p > 0,05).

Ham lwgng andrographolide chiét xuat tir xuyén
tam lién khislrdung cac DESs co gia tritr 0,84 -2,51%
(Hinh 4). Nhin chung, cdc DESs ma thanh phan chira
cac acid va alcohol nhu ethylene glycol, propylene
glycol, lactic acid, oxalic acid, tartaric acid cho hiéu
sudt chiét tdt hon, ham lvgng andrographolide dao
dong trong khoadng 1,91 - 2,34%. Trong khi d¢, cac
DESs chita cac dudng cho hiéu qua chiét xuat kém
v@i ham lwgng andrographolide tir 0,84 - 1,51%. Két
qua nghién cru d3 chi ra rang, hai DESs 13 choline
chloride-lactic acid (ChCl-Lac) va choline chloride-
acetamide-nuwdc (ChCl-Act-H,0) cé khad nang chiét
xuat andrographolide tir xuyén tdm lién t6t nhat véi
hiéu suat twong &ng la 2,34 + 0,11% va 2,51 + 0,08%
(p > 0,05), cao hon so véi ddi chirng dugc st dung
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MeOH (2,12 + 0,02%) va EtOH (2,14 + 0,07%) (p <
0,05).

3.4. Hoat tinh chdng oxi héa

Néng d6 cla androgapholide trong dich chiét
va hoat tinh chéng oxi héa cla cac dich chiét
andrographolide tir xuyén tadm lién khi st dung cac
DESs, MeOH va EtOH dwoc thé hién & Hinh 6. Phan
tram trc ché cla cadc dich chiét cé gid tritlr 19,80 dén
65,28%. Nhin chung, khd ndng (rc ché cla céc dich
chiét ti I& thudn v&i ham lugng andrographolide
trong dich chiét. Cac DESs chira alcohol va acid
nhu propylene glycol, citric acid, lactic acid, tartaric
acid, glucose, acetamide cé kha nang (rc ché cao
hon 50%. Trong khi d6, cac hé dung moi nhuw ChCl-
Gly, ChCI-Sor-H,0O, ChCl-Suc-H,0, ChCI-Mal-H,0 c6
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phan tram (rc ché DPPH nho6 hon 30%. Hé dung méi
ChCl-Lac va ChCl-Act-H,0 c6 kha néng (rc ché DPPH
tot nhat v&i phan tram (c ché lan luot 1a 63,50 +

0,27 va 65,28 *+ 0,66%, so véi dung méi hiru co déi
chirng MeOH va EtOH, (rc ché 60,03 + 0,75 va 56,45
+0,78% twong rng.

Bang 3. Nong d6 andrographolide trong dich chiét xuyén tam lién va phan trdm trc ché DPPH
khi str dung cac DESs lam dung mdi chiét xuat

STT Viét tit Noéng d6 andrographolide (mg/mL) Phan tram rc ché (%)
1 ChCl-Eth 2,04 +0,02°¢ 49,78 £ 0,33
2 ChCI-Gly 1,16 £ 0,07 26,79 £ 0,40"
3 ChCI-Pro 1,94 + 0,06%¢ 58,27 +0,72¢
4 ChCl-Sor-H,0 1,03 £ 0,07k 22,05 +0,23°
5 ChCI-Cit-H,0 1,62 £ 0,07% 51,63 £0,31"
6 ChCl-Lac 2,34+0,11° 63,50 +0,27°
7 ChCl-Ace 1,68 £ 0,07f 37,12 £0,38™
8 ChCl-For 1,57 +0,048" 46,97 + 0,40
9 ChCl-Oxa-H,0 1,97 £ 0,09%¢ 46,63 £ 0,49
10 ChCl-Tar-H,0 1,91 + 0,04%¢ 56,44 +0,62f
11 ChCl-Glu-HZO 1,51 +0,06" 54,32 £ 0,728
12 ChCl-Suc-H,0 0,86 £ 0,05' 19,80+ 0,18°
13 ChCI-Mal-HZO 0,84 +0,04' 27,45 +£0,23"
14 ChCl-Xyl-H,0 1,40 £ 0,06 41,44 +0,19'
15 ChCl-Fru-H,O 1,22 +£0,07 44,09 +0,30%
16 ChCl-Act-H,0 2,51 +0,08° 65,28 £ 0,66
17 MeOH 2,11+0,02° 60,03 £ 0,75¢
18 EtOH 2,14 +0,07° 56,45 +0,78f
19 Quercetin 0,50 £ 0,00™ 57,37 £0,51¢

Cdc chir cdi bén canh gid tri trung binh biéu thj so sdnh sw khdc biét théng ké vé nbng dé andrographolide
va phén trdm ctru ché DPPH cia cdc hé dung méi. Trong cling mét cét, cdc sé trung binh theo sau béi chi¥ cdi
khdc nhau thi sw khdc biét cé y nghia théng ké (p < 0,05), cdc sé trung binh theo sau bdi chit cdi giéng nhau

thi sw khdc biét khéng cé y nghia théng ké (p > 0,05).

4. BAN LUAN

Phuong phép chiét xudt déng mét vai trd quan
trong trong qua trinh chiét xuat hoat chat tir duwoc
liéu. Phuong phap chiét xuat dwoc lua chon thudng
dat hién suat cao, don gian, nhanh chéng, an toan
va hiéu qua vé@ mat kinh t& [6]. Nhiéu nghién ctru
da tap trung vao viéc tim kiém cac dung moi phu
hop cling nhu céc ki thuat khac nhau dé chiét xuat
andrographolide tir xuyén tdm lién vdi hiéu suat tét
nhat. Satyanshu va céng sw [9] d3 so sanh kha nidng
chiét xuat andrographolide tir xuy&n tdm lién bing
chiét xuat chat long st dung CO, siéu t&i han (SFE)
vdi cdc phuong phép nhu ngdm, chiét Soxhlet, chiét
xuat dwdi sy hd tro cla vi séng, chiét xuat dudi sy
hd tro cta siéu am khi s& dung methanol va nwdc
lam dung méi. Nghién ctru ndy da chi ra ring hiéu

suat chiét xuat thu dwoc khac nhau khi sir dung
cac phuong phap va dung moi khac nhau, trong dé
phuwong phép SFE cho hiéu sudt chiét xuat t6t nhat
(132 pg/g). Andri va cong s [10] d3 chi ra rang anh
hudng cta dung moi chiét xuat dén hiéu suat chiét
andrographolide tir xuyén tdm lién, k&t qua nghién
ctru cho thay methanol dwoc coi la dung moi t6t
nhat trong qua trinh chiét xuat nay. Avanigadda ciing
bédo cdo dung méi methanol cho hiéu qua chiét xuat
t&t nhat andrographolide tir xuyén tdm lién [11].

C6 khodng 50% thudc dugc s dung trong 1am
sang c6 ngudn gdc tir tu nhién. Cau tric cac hop chat
tr tw nhién 13 rat phic tap, nén khé téng hop bang
con dudng hda dugc. Vi vdy, chiét xuat tir tu nhién
Ia su Iwa chon kha thi. Viéc phat trién cdc dung moi
xanh cé ddc tinh va chi phi thap 13 mét van dé then
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ch8t d6i vdi nganh céng nghiép dwgc pham. Ngay
nay, cac dung moi hitu co théng thudng, vi du nhw
methanol, alcohol, chloroform, ethyl acetate duoc
sir dung rong rai dé chiét xuat cac hop chat ty nhién
c6 hoat tinh sinh hoc tlr duoc liéu. Tuy nhién, viéc
tiéu thu mét lvong 1én cac dung mdi hitu co dé bay
hoi va nguy hiém nay cé thé gép phan vao 6 nhiém
moi trudng va dé lai du lvong dung moi khdng thé
chap nhan duoc trong dich chiét [12]. K& tir khi dwoc
gidi thiéu bdi Abbott va cong sy vao nam 2003, DESs
ndi 1&én nhu mét loai dung mdi xanh va bén virng
md&i. Cac thanh phan ban dau clia DESs déu ton tai
trong ty nhién nén DESs than thién v&i moi truong,
ngoai ra DESs c6 chi phi thdp, an toan, vi vy DESs 13
Iwa chon thay thé linh hoat cho cac dung méi hitu co
théng thuwdng trong qua trinh chiét [12].

Nghién cru nay tap trung vao viéc phat trién
dung méi thay thé cho dung méi hitu co trong qud
trinh chiét xuat andrographolide tir xuyén tam lién.
Két qua cho thay cac dung méi ChCl-Lac va ChCl-Act-
H,0 cho hiéu suat t6t nhat, voi hiéu suat chiét xuat
lan lwot 13 2,34 + 0,11 va 2,51 + 0,08%, cao hon so
v&i dung moi hitu co MeOH (2,12 + 0,02%) va EtOH
(2,14 + 0,07%). Jukrapun va cong sy da bdo cdo cac
DESs gdm choline chloride: citric acid va proline:
citric acid cho thdy hiéu qud chiét xuat tot nhat
nhat andrographolide tir xuyén tdm lién, tuy nhién
cac DESs nay cho thady hiéu suat chi bang 63,48 va
64,49% so v&i MeOH lam dung mdi d&i chirng [13].
Trong khi d6, cac DESs dugc sir dung trong nghién
clru nay da cho thay hiéu suat chiét xuat gap 110,38
- 118,40% so v&i MeOH. DESs néu dugc thiét ké phu
hop s& la mot dung méi xanh tiém nang thay thay
dung méi hitu co truyén théng. Tuwong tac mt-m va lién
két hydrogen gilta andrographolide va DESs duwoc
cho d3 cai thién dd tan tir d6 tdng cwdng hiéu suat
chiét xuat [14]. Hiéu suat chiét xuat thu dugc ti cac
DESs trong thi nghiém nay vuot tréi hon so vdi cac
DESs dugc cong bd trwdc day nhu choline chloride:
citric acid va proline: citric acid, nguyén nhan cé thé
duogc gidi thich bdi vi tinh chat cha cdc DESs phu
thudc vao thanh phan ciu thanh cla nd. Cac DESs
v@i thanh phan khac nhau s& cho hiéu suat chiét xuat
khac nhau [14].

Andrographolide dwoc biét dén véi cdc hoat
tinh sinh hoc tiém nang, bao gdm chdéng oxi hda,
chéng viém, khang khuan, khang virus, chéng ung
thw, chéng béo phi, chéng tiéu dudng, s6t rét, bao
vé gan [4]. Trong nghién clru nay, hoat tinh chdng
oxi hda cua dich chiét xuyén tam lién khi chiét xuat
bang cac DESs, MeOH, EtOH d3 duoc so sanh. Kha
nang chdng oxi hda cta cac chiét xuat khac nhau d3
dugc quan sat, didu nay cé thé duoc giai thich bdi

ham lugng khac nhau cta hoat chat thu dwoc khi sir
dung céc dung méi chiét xuat khac nhau. Sy tuong
doéng vé két qua nay da dugc ghi nhan trong cong b6
trude day, khi st dung cac dung mdi chiét xuat nhuw
MeOH, EtOH, nuwdc, acetone [15]. Hon nira, chiét
xuat MeOH va EtOH cho néng d6 andrographolide
l[an lwot 1a 2,11 va 2,14 mg/mL, trong khi kha
nang (rc ché DPPH tuwong (ng 1a 60,03 va 56,45%.
Diéu nay cd thé giai thich bdi s thanh phan héa
hoc khac nhau thu duwoc ngoai andrographolide
clia hai chiét xudt nay. Dic biét, khd ndng (c
ché gdc tu do DPPH ti & thuan véi ndng d6 cla
andrographolide trong dich chiét, qua ddé thay
rang cé thé andrographolide chiu tranh nhiém
chinh gay ra hoat tinh chéng oxi hda.

Tém lai, nghién cru nay d3 phat trién cac hé dung
m&i xanh bén virng nham chiét xuat andrographolide
tlr xuyén tam lién va déng thoi so sanh kha nang
chéng oxi hda cla céc chiét xuat thu dwoc. Ban dau,
két qua da chi ra rdng ChCl-Lac va ChCl-Act-H,0 la
nhirng DESs tiém nang dé chiét xuat andrographolide
tlr xuyén tdm lién, vai hiéu suat chiét xuat vuot troi
hon so v&i cdc dung mdi hitu co truyén théng nhu
MeOH va EtOH. Két qua nghién ctru nay mé ra dinh
huwdng cac nghién ctru ti€p theo nhu téi wu hda quy
trinh chiét xuat, phuc héi hop chat dich tir dung dich
chiét, danh gid kha nang tai s dung dung maoi.

5. KET LUAN

Nghién clu phét trién quy trinh chiét xuat
andrographolide tlr xuyén tam lién. T cdc dung
mobi xanh, két qua sang loc 48 t6 hop DESs duogc
thir nghiém ban dau va 16 DESs dugc lya chon cudi
cung dé st dung chiét xuat. Sang loc véi cac DESs
cho thdy ChCl-Lac va ChCl-Act-H,0 la hai DESs cho
hiéu sudt chiét xuat andrographolide tir xuyén tam
lién cao nhat, vdi hiéu suat lan luvot 1a 2,34 + 0,11
va 2,51 + 0,08%, su khac biét vé hiéu suit chiét xuat
cla hai DESs nay |a khéng dang k& (p > 0,05). Cac
DESs déu cho hiéu suat chiét xuat cao hon so vdi cac
dung mdi truyén théng (p > 0,05), bao gdm MeOH
(2,12 + 0,02%) va EtOH (2,14 + 0,07%). Hoat tinh
chéng oxi hda cla céc dich chiét xuyén tam lién khi
st dung céc DESs khac nhau ti 1é thudn véi ndng do
andrographolide c6 trong chiét xuat. Cac chiét xuat
ChCl-Lac va ChCl-Act-H,0 cho thay kha nang chéng
oxi hda tét nhat, phan trdm (rc ché lan luot |a 63,50
+0,27 va 65,28 £ 0,66%.

L&i cém o'n: Cong trinh duwoc thuc hién véi sy hd
tro kinh phi cua Pai hoc Hué (Mé sé: DHH2022-04-
169) va Nhém nghién ctru manh Dai hoc Hué (Mé sé
NCM.DHH.2023.01).
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