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Summary

Ganoderma lucidum has been recognized as a precious fungus in both Chinese and Japanese
traditional medicine for centuries. It contains many bioactive ingredients such as triterpenoids that
proved to support anti-cancer effects. This study is about extraction of Ganoderma lucidum by using
superctritical CO, and the modifier ethanol. It demonstrates that modified supercritical extraction is
suitable for the extraction of Ganoderma lucidum. The advantage of modified supercritical extraction
over nonmodified supercritical extraction was in the polarity component extraction and enhancement
of the fluidity of extracts. Modifier supercritical extraction also has higher extraction yield and lower
extraction temperature than those of conventional solvent extractions. Although the extraction yield
seems to have not increased significantly when the pressure increased, the extraction pressure

controlled the extraction selectivity of triterpenoid components of Ganoderma lucidum.
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Pat van dé

Linh chi (Ganoderma Ilucidum) 1a dworc liéu da
dwoc sl dung tlr l1au doi trén gidi cling nhw &
Viét Nam. Triterpenoid la mét thanh phan chinh
trong linh chi cé tac dung chéng ung thw o 8
chét chéng oxy héa @, bao vé gan ¥ va giam
cholesterol mau ™. Hién nay cac ché pham
chiva linh chi dwoc sir dung hang ngay nhw tra
hoa tan, cao, vién nang,... nén nhu ciu vé
ngudn nguyén liéu c6 ham lwgng hoat chét 6n
dinh la rat can thiét. Trén thé gi¢i da cé nhiéu
nghién ctu ap dung phwong phép chiét xuét
triterpenoid trong linh chi bang chéat 16ng siéu téi
han (Supercritical Fluid Extraction - SFE) ™. Tuy
nghién & Viét Nam van con ap dung phuwong
phap truyén théng tén tai nhiéu han ché.
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Chiét xuét triterpenoid tir linh chi bang phwong
phap chiét I16ng siéu t&i han dwoc xem 1a hwéng
di mé&i, ap dung cdng nghé hién dai trong linh
vie chiét xuét duwoc liéu. Nghién ctru nay khao
sat cac yéu t6 anh hudng dén qua trinh chiét
linh chi trén quy md phong thi nghiém. Két qua
nghién ctru 1a co s& dé xay dwng quy trinh chiét
xuét va bao ché cao linh chi giau triterpenoid &
quy md san xuat.

Nguyén vat liéu va phwong phap
nghién clru

Nguyén liéu

Linh chi dé do Céng ty C6 phan phat trién
Duoc liéu Tay Nguyén cung cép duwoc dong
trong g6i hat chan khdng han kin, da dat tiéu
chudn chét lvgng theo Duoc dién Viét Nam V
va USP 41.

Hoéa chét, thuéc thir

Chét dbi chiéu la acid ganoderic A (98,92%)
— s6 16: Gan01/0-8/14 cla Vién Kiém nghiém
Thudc TP. H& Chi Minh va can chiét chuin —
Ganoderma lucidum fruiting body dry extract —
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sb6 16: FO12B0 cuia USP. Cac hda chét, thubc
thr dat tieu chuén tinh khiét phan tich.

Dung cu, trang thiét bi

Dung cu thudy tinh cac loai. Can phan tich
Mettler Toledo AT — 200, d = 0,1 mg, Mettler
Toledo XP86, d = 0,002 mg; Bé siéu am gia
nhiét Elma Sonic, Btrc; Bép cach thiy Memmert
WMB 40, Blrc; Bé diéu nhiét Thermostate Jeio
Tech, Han Quéc; May séc ky 1dng hiéu nang cao
Shimadzu-UFLC-SPD-M20A  detector PDA,
Nhat Ban; Cét C18 150 mm x 2 mm x 3 um,
Phenomenex, My; Tu sdy Heraeus VT 6025,
DPlrc; May chiét xuét siéu t¢i han Speed SFE
system model 7071, Applied separations, My,...

Phwong phap nghién ctru

Khéo sdt cdc yéu té6 &nh hwéng
trong chiét xuét linh chi bang phwong phap
chiét Iéng siéu téi han

Khao sat doc lap dé Iwa chon cac yéu té co
anh hwéng truc tiép dén hiéu qua chiét xuét
(% c&n va ham luwong triterpenoid toan phan).
Qua trinh chiét SFE st dung mét ty 1& nhé dung
méi phan cuc dé 1a ethanol, cac yéu té6 duoc
khao sat gébm:

- Dung méi chiét: Ethanol 30%, 70% hoadc 96%.

-Téc dé6 dong cua dung mobi chiét:
0,1 ml/phut; 0,2 ml/phat; 0,3 mi/phat; 0,4 ml/phat
va 0,5 ml/phut.

- Nhigt do chiét: 35 °C, 40 °C, 45 °C, 50 °C,
55 °C.

- Ap suét chiét: 200 bar, 250 bar, 300 bar,
350 bar, 400 bar, 500 bar va 600 bar.

- Thoi gian chiét: 1 gid; 2 gio; 2,5 gid va
3 gio.

Xt ly dich chiét: Dich chiét sau khi thu dwoc
dwoc co téi can trén bép cach thdy, xac dinh
khéi lwong cén thu duoc.

Dinh Ilwong triterpenoid
trong linh chi bang HPLC

Dung dich cao linh chi chuéan: Can khoang
40 mg cao linh chi chudn, hoa trong 5 ml
ethanol. Siéu am trong vong 30 phat. Ly tam lay
dich lgoc, loc qua mang loc 0,2 um.

Dung dich chuén: Dung dich acid ganoderic
A 0,1 mg/ml trong methanol.

Dung dich thd: Hoa tan 50,0 mg can thu
dwoc trong BBM 5 ml, thém 2 ml ethanol, siéu
am 15 phut, thém ethanol vira dd thé tich. Loc
qua dau loc 0,45 pm.

toan phan

Piéu kién sdc ky: Cot sac ki Gemini C18
(150 mm x 2,1 mm x 3 um), nhiét dé 25 °C,
bwéc soéng phat hién 257 nm, téc dd dong:
0,36 ml/phat, thé tich tiém 5 pl, tbc d6 dong
0,36 ml/phut. Chwong trinh gradient pha dong
st dung hdn hop acetonitrile (A) — acid
phosphoric 0,075% (B) v&i ti 1& trinh bay trong
bang 1.

Bang 1. Chuwong trinh gradient va ty Ié pha déng

Thoi gian Pha déng A Pha déng B

(min) (%) (%)
0 80,0 20,0
3 73,5 26,5
34 73,5 26,5
52 61,5 38,5
53 80,0 20,0
58 80,0 20,0
60 100,0 0
62 100,0 0
65 80,0 20,0
70 80,0 20,0

Dwa vao sic ky db dung dich cdn chiét
chuén, xac dinh cac pic cla cac triterpenoid
trong linh chi. Hé sé dap (ng cla cac
triterpenoid trong linh chi dwec trinh bay trong
bang 2.

Bang 2. Hé sé dép (ng cla
céc triterpenoid trong linh chi
Chét phén tich Hé sé dép trng

Acid ganoderenic C 0,51
Acid ganoderic C 1,05
Acid ganoderic G 1,18
Acid ganoderenic B 0,45
Acid ganoderic B 1,10
Acid ganoderic A 1,00
Acid ganoderic H 1,54
Acid ganoderenic D 0,51
Acid ganodenic D 1,08
Acid ganoderic F 1,45

Ham lwong triterpenoid toan phan trong can
duwoc tinh theo acid ganoderic A.

Thiét ké thi nghiém: Thwc hién khdo sat ban
dau véi cac yéu td duoc cb dinh: lwong duoc
lieu 10 g linh chi dwgc xay min, nhiét d6 dong
CO, d4au vao - 5 °C, nhiét do van: 80 °C.

Xem xét méi lién quan gitra cac yéu té khao
sat va khoi lwgng can thu dwgc va ham lwong
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triterpenoid toan phan. Sau dé, lwa chon dwoc
diéu kién phu hop nhéat.

Két qua va ban luan

Khao sat cac yéu té anh hwéng
trong chiét xuat linh chi bang phwong phap
chiét I6ng siéu t&i han

Anh hwéng dung méi chiét: Khéi lwong
can va ham lwong triterpenoid toan phan téng
khi ting néng dd ethanol. Ethanol 96% va CO,
siéu téi han gilp tang kha nang phan cwc cua
dung méi chiét xuét, l1am tang hiéu qua chiét
triterpenoid.

Anh hwéng cua téc d6 dong cua dung méi
chiét: Téc dd dong 0,3 ml/phut, thu dwoc khéi
lwong cén I6n nhat va ham lwong triterpenoid
toan phan twong dbi cao. Khi ting tbc d6 dong
thi khéi lwong can va ham lwong triterpenoid
khéng tang nira. Do d6, tbc dd 0,3 ml/phut

la phu hop dé tién hanh khéo sat trén lwong 16n.

Anh hwéng cda nhiét d6 chiét: O 40 °C,
thu dwgc lwgng can va ham lwgng triterpenoid
I&n nhét. Sau d6 thi gidm xudng. Chon nhiét do
chiét l1a 40 °C dé& tién hanh khdo sat trén
lwgng lon.

Anh hwéng cua dp suét chiét: Tai ap suét
200 bar, thu duoc khéi lwong can 16n nhat, ham
lwong triterpenoid toan phan thap hon & cac
mirc 4p suét cao hon. Tuy nhién khi thuc hién &
quy md phong thi nghiém, & cac mirc ap suét
cao thi khéng n dinh va khé khi nang lén c&
mau Ién hon. Chon ap suat 200 bar dé tién
hanh khao sat trén lwong lon.

Anh hwéng thoi gian chiét: Ham lwong
triterpenoid toan phan ting dan va cao nhat sau
2,5 gio chiét. Sau 3 gio thi khong con thay vét
clia acid ganoderic A.
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Hinh 2. S&c ky db dung dich chuén acid ganoderic A
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Hinh 3. Sé&c ky dé thu dwoc cta dung dich chiét sau 3 gior & diéu kién téc dé ethanol 96% la

0,3 ml/phut, nhiét do chiét 40 °C va ép suét chiét 200 bar

Anh huéng téc d6 dong 300 Anh huéng nhiét d6 chiét
4 20
2.00
2 7Q 10
0 0 1.00
0.1 0.2 03 04 05
—% can (g) Ll
350C 400oC 450C 500C 550C
Ham lwong triterpenoid (%) — 0% CAN Ham lwgng triterpenoid (%)

Anh hudng ap suat chiét

3.00 12
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—% Can = Ham lwong triterpenoid (%)

Hinh 4. Biéu dé dnh hudng cla céc yéu té dén hiéu qua chiét xuét
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Nhéan xét: Diéu kién phu hop dwoc chon dé
tién hanh chiét dwoc liéu lwong Ién c6 nhiét do
CO, dau vao -5 °C, nhiét do chiét 40 °C, nhiét
do van 80 °C, ap suét chiét 200 bar, dung méi
phdi tron la ethanol 96% véi tbc d6 dong
0,3 ml/phat. Vi diéu kién trén, hiéu suét chiét
xuét thu dworc 1a 98,5%.

So sanh phwong phap chiét léng siéu
t&i han véi phwong phap chiét xuat cé dién
(phwong phap ngam)

Chung téi th&r so sanh chiét SFE véi phuong
phap ngdm linh chi (10 g) trong ethanol 96%
trong 96 gid, sau dé cat quay thu hdi dung méi
t&i can. Két qua dinh lwong triterpenoid toan
phan dwoc ghi trong bang 3.

Bang 3. Két qua so sanh phuong phép chiét I6ng siéu téi han va phuwong phap ngdm

Phwong phap HL triterpenoid TP Phwong phap HL triterpenoid TP
ngém (%) SFE (%)
Thoi gian chiét 96 giv 4,98 3 giov 9,06
Dung méi chiét 450 ml 54

(ethanol 96%)

Nhén xét: Két qud cho thdy phwong phap
chiét 1dng siéu t¢i han c¢6 wu diém hon vé mat
thoi gian (gidm 32 14n) va dung méi hao tén
(gidm 8,3 lan) so v&i phwong phap truyén théng.
Hon nira, ham Ilwgng triterpenoid thu duoc
gan nhu gép doi.

Két luan

Day la nghién clru budc dau khao sat va xac
dinh méi lién hé gitra cac yéu té &nh hwdng dén
chiét xuét triterpenoid toan phan trong duoc liéu
linh chi (dung méi phédi hop, téc dd dong cla
dung méi phdi hop, nhiét dd chiét, ap suét chiét,
th&i gian chiét) va ham lwong triterpenoid toan
phan trong can thu dwoc. Tl nhitng khao sat
chiét triterpenoid bang SFE & quy mé phong thi
nghiém sé& c6 nhirng dinh hwéng cho chiét va
bao ché cao linh chi giau triterpenoid. Théng sb
chiét siéu t&i han phu hop cho ham lwong
triterpenoid toan phan dat 9,13%, hiéu suét chiét
triterpenoid toan phan dat 98,5% vé&i cac diéu
kien dung moéi ethanol 96%, téc dd dong
0,3 ml/phut, ap suét chiét 200 bar, nhiét o chiét
40 °C. Céac thong sb6 chiét xuét thu duwoc dong
vai trd quan trong trong viéc nang cao hiéu suét
chiét, tiét kiem dwoc thoi gian va dung méi hao
tbn so v&i cac phwong phap truyén thdng, lam
co s& xay dwng quy trinh chiét xuét linh chi
& quy mo san xuét.
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