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SUMMARY

ESTABLISHMENT OF QUALITATIVE AND QUANTITATIVE PROCEDURES
FOR ERGOSTEROL FROM LICHENS - C. faveomaculata Makhija & Patw

This study focuses on the formulation of the extraction, isolation and purification ergosterol process
from C. faveomaculata. The structure of ergosteterol determined based on the data of spectrum
(melting point, IR, MS, and NMR spectrum). Furthermore, a standard HPLC method for determining
quality and quantities of ergosterol was established in this study. The results in this study showed that
the prepared standard Ergosterol sample qualifies all evaluative standards. Moreover, at two
independent laboratories up to ISO / GLP standards also revealed the standards are high quality,
reliable, and eligible for registration of national standards.
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1. GIOI THIEU phenolic, depsides, depsidones, quinones,
Tur nhiéu thap ki qua con ngudi da s dung lactones, dibenzofurans, hay cac dan xuit cua
nhidu thao duogc thay thé khang sinh tu nhién pulvinic acid ((1,2,6).

cho nhiéu muc dich khac nhau. Bén canh cac Ergosterol dwoc biét nhu 1a tién chat cua
duoc liéu duoc tach chiét tir céc loai cay trdng, vitamin D2 hay con goi la lumisterol. Cé rat
céc loai vi nim, dia y ciing da tim hiéu va tng nhiéu loai hop chat ergosterol, vi du nhu
dung nhiéu trong diéu tri bénh. Céc dia y da Ergosterol (ergosta-5,7,22-trien-3p-ol), cac hop
duoc sir dung dé 1am thudc chira bénh nhu dia chat nay chi khéc céc ergosterol bai nhém 3p-
y Lobaria pulmonaria dung chita cc bénh vé hydroxylated ergostane. Do do, ergosterol
phdi hay Parmelia sulcata chira cac bénh vé duoc xac dinh nhu mot phan tu sterol, ching la
ndo. Pac biét cung cac loai nam va cac nhom phan tt ky nuéc va khong tan trong nudc,
vi sinh vat quang hop nhu tao, su ton tai cua thwong la  trung tinh. Ngoai ra,
dia y da hinh thanh mét hé sinh thai cong sinh ergosterol (ergosta-5,7,22-trien-3p-ol) la
phét trién bén viing (1,2). Ngay nay véi nhiing moét sterol dugc tim thdy nhiéu trong gisi nam
cong dung d6, hon 800 cac hop chit héa hoc tir (7-9). Ergosterol khong cé trong té bao thuc
chc dia y da duoc chiét tach va xac dinh céu vat hodc dong vat. N6 1a mot thanh phan
tric (3-5). Nhitng hop chit ty nhién 1a nhiing cianim men vanim mang té bao (10), c6
san pham thir cap trong cic qua trinh bién cung chirc nang nhu cholesterol trong té
dudng cia dia y voi phan lon Ia cac hop chat bao rudi didm va nim méc (11,12). Ergosterol
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déng vai tro quan trong trong mang té bao va
céc thanh phan té bao khac, c6 lién két chat ché
Véi té bao chat nim (13). Tuy nhién, ergosterol
khong duoc tao ra trong tit ca cac loai nim va
ham Iugng cua ergosterol la khac nhau gitra
cac loai twong tng tly thudéc vao chuc ning
trang thai sinh ly cua nim (14-16), va ham
luong cua né cao trong nim tréng (602,1-
678,6/100mg) cao hon so véi nim hoang da
(296-489 mg/100g trong lugng khd). Su thay
ddi vé ham luong cua ergosterol duoc thé hién
5 hon trong mot nghién ciu vé tach chiét
ergosterol tir nAm huong da dua ra nhan dinh
rang chat nay khong phai la san pham cua qua
trinh bién dudng thong thuong ma duoc tong
hop khi bé sung hoa hat ca phé vao méi truong
nudi cdy (17). Mét trong nhitng tinh méi cua
chit ergosterol di dugc xac dinh gan day la
kich ¢tng qua trinh chét ty nhién cua té bao
trong cac truong hop bi viém cap hay hoai tir
boi su lién két cua ching véi cac protein dinh
trén mang tu cac nghién cau trén cdc loai
Aspergillus  fumigatus,  Paracoccidioides
brasiliensis, hay Candida albicans (14).

Chinh vi lgi ich dugc phat hién tir cay dia vy,
nhiéu cdng trinh nghién ciru lién quan dén viéc
tim kiém céc hop chét bién dudng mai cua cay
dia y da va dang duoc tiép tuc nghién ctu. Do
do, trong nghién clru nay chiing t6i da lya chon
mot loai dia y (C. faveomaculata) Makhija &
Patw d¢é tién hanh nghién cau tach chiét, dinh
tinh va dinh lugng ergosterol, két qua nay sé Ia
tién dé cho viéc xay dung quy trinh tiéu chuan
trong phan tich ham lwong ergosterol tir cac
ngudn mau chira ergosterol khac nhau.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit ligu

bia y (Cryptothecihza faveomaculata Makhija
& Patw) dwoc thu trén cdy co & thanh phé
Vinh, tinh Nghé An vao thang 8/2016 va dugc
TS Db Ngoc Pai (Trudng dai hoc kinh té Nghé
An) dinh danh, mau dugc luu giit tai vién Hoa
Sinh méi trudng — Pai hoc Vinh. Mau tuoi sau
khi thu vé dugc lam sach, sdy khd & nhiét do
phong trong khoang 48 gid. Sau do chiét voi
cac hé dung mdi thich hop dé thu cac hdn hop

44

chat dung cho nghién ctru dugc néu & phan
thyc nghiém.

2.2. Phuwong phap nghién ciru

2.2.1. Chiét xudt va phén tich phin doan
ergosterol tie cay cdy dia 'y (C. faveomaculata)
Makhija & Patw

Dia y xay thanh bt duoc trich kiét bang phuong
phap ngadm dam véi dung méi ethanol 96% &
nhiét do phong (1 ngay/lan x 5 1an). Loc phan
dich trich, ¢ quay va thu hdi dung méi (17).
Thuyc hién nhiéu lan, thu dugc cao toan phan. Tir
cao toan phan ban dau. Thim do trén sic ky
I6p mong dé kiém tra sy cO mat cua chat can
phan lap, ddng thoi tim diéu kién dé trién khai
sac ky cot co dién. Tur két qua tham do, chon ra
hé dung mai thich hop va tién hanh phan lap
trén cot sic ky co dién dé thu dwoc cac phan
doan don gian chira chat can phan lap ().

2.2.2. Phin I3p, dinh tinh va tinh khiét dén
xuit ergosterol tir cidy dia y (C.
faveomaculata) Makhija & Patw

Dung phuong phép sic ky cot voi may HPLC.
Kiém tra cac phan doan thu duoc bang sic ky
I6p mong. Tinh ché bang phuong phap két tinh,
két tua.

2.2.3. Xdc dinh cdu tric

Str dung cac phuong phap phd nghiém dé xéac
dinh cAu tric cac hop chat da phan lap: UV-
VIS, IR, MS, NMR

2.2.4. Xay dwng quy trinh dinh lwong tiéu
chudn phan tich ham lweng ergrosterol
Phuong phap HPLC, tinh ham lugng % nguyén
trang theo dién tich pic va nong do cua dung
dich chuin va dung dich thir. Tham dinh quy
trinh dinh lugng theo cac ndi dung sau:

Khdo sdt tinh twong thich hé théng: Tién
hanh sac ky dung dich mau thir 6 lan lién tiép.
Khao st cac thong sé: thoi gian luu, dién tich
pic chinh, hé s6 kéo dudi, d6 phan giai va sd
dia 1y thuyét. Yéu cau: D6 léch chuan RSD cua
thoi gian luu pic chinh khong qua 1 %. B¢ léch
chudn RSD cua dién tich pic chinh khong qué
2 %.mH¢ sb kéo duoi: 0,8 + 1,5

Khdo sdt tinh dac hiéu (tinh chen loc): BPam
bao két qua xac dinh ham lugng chat can phan
tich trong mau la chinh xéc, tranh anh huong
ctia cac thanh phan cé trong mau. Véi ky thuat



HPLC sir dung dau do PDA kiém tra d¢ tinh
khiét cua pic. Tién hanh sic ky lan lugt mau
trang, mau chuan, mau ther. Yéu cau: Thoi gian
lwu cua pic chat can dinh lugng trong mau thir
phai twong duong véi thoi gian luu cua pic
chat chuan tuong ¢ng trong mau chuan. Sic ky
dd mau trang khdng xuat hién pic tai thoi gian
lwu cua chat khao sat. Khi sir dung chirc ning
kiém tra d6 tinh khiét cua dau do PDA, pic cua
chit khao sat khong c6 cac thanh phan khac.
Khdo sat khodng tuyén tinh: Tién hanh sic ky
t6i thiéu 5 muc ndng d6 khac nhau, xac dinh
dién tich pic ¢ timg nong do. Thiét lap phuong
trinh hdi quy va vé db thi biéu dién méi twong
quan giita ndong d6 va dién tich pic. Phuong
trinh hdi quy: § = ax + b. Str dung tric nghiém
dé kiém tra y nghia ctia cac hé so trong phuong
trinh

Khdo sdt d \gp lgi: Muc d6 sat gan giira cac
két qua thir riéng ré x; véi gia tri trung binh.
Anh huéng bai sai s6 ngau nhién. Tién hanh
sic ky téi thiéu 6 mau thir & néng do dinh
lwong. Tién hanh xu ly théng ké cac sé liéu,
xac dinh d6 léch chuin tuong ddi. Yéu cau:
RSD < 2 %.

Khio sat dd diing: Mic d6 sat gan cua cac gia
tri tim thdy so véi gia tri thuc. Anh huéng baoi
sai s6 hé thong. Sir dung phuwong phap dua vao
duong tuyén tinh, véi nong d6 khoang 80 %,
100 %, 120 % so v&i ndng do dinh lwong. Tién
hanh sic ky & mdi ndng do trén véi 3 mau khac
nhau, tinh % d6 phuc hdi ¢ ting ndng d6 so
véi ly thuyét. Yéu cau: Do phuc hoi & ting
ndng do phai tir 98 + 102 %.

3. KET QUA VA THAO LUAN

3.1. Chiét xuit, dinh tinh va tinh khiét
ergosterol tir cay dia y (C. faveomaculata)
Makhija & Patw

Tir cao toan phan ban dau, tham do trén sac ky
I6p mong dé kiém tra sy c6 mat cua chat can
phan lap, dong thoi tim diéu kién dé trién khai
sac ky cot cb dién.Tir két qua tham do, chon ra
hé dung mdi thich hop va tién hanh phan lap
trén cot sic ky cd dién dé thu duoc cac phan
doan don gian chira chat can phan lap. Két qua
phan tach duoc 300,35 g cao chiét, sau khi tién
hanh sic ky cot silica gel, giai li véi hé dung
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moi n-hexan : ethyl acetat (tir 50:1 dén 21: 1),
da tach dugc 4 phan doan cao, khao sat bang
sic ky I6p mong nhan thiy cé vét giong véi
dung dich dbi chiéu ergosterol. Gop dung dich
ctia 4 phan doan trén, c¢6 quay, bay hoi dén can
& nhiét 46 phong, thu dugc khdi luong bot thd
(*) 1a 1,71 g. (ca qué trinh phai tranh sang).
Chiét xuat va dinh tinh & hinh 1. Dung dich
chuan ergosterol: 0,1 mg/ml trong acetonitril.
Dung dich thir: 0,1 mg/ml chét thu dwoc trong
acetonitril. Phat hién: anh sang tir ngoai ¢ budc
song 254 nm hoac dung dich acid sulfuric
20 % trong ethanol. Quan sat sic ky d6 miu
thir va mau chuan, so bo cho thiy mau thir c6
vét, khoang cach di chuyén (Rf) va mau sic
giéng voi mau chuan Ergosterol.

Tir sic ky d6 HPLC cua dung dich chuan va
dung dich thi. Chat phéan tach dwoc chua duoc
tinh khiét con 1an nhiéu tap chat. Do d6 phai
tién hanh tinh ché chit thu duoc bang phuong
phap HPLC.

Mau véi 1,01 g bot thd (*), thém vao 100 ml
methanol, l4c, siéu am 10 phit. Chit bo 100 ml
dung dich methanol. Lap lai qué trinh trén 3
lan nita. Sau d6 loc lay cin, ra can trén gidy
loc v&i 20 ml acetonitrile (5 lan). Thu dugc
974 mg bot tinh thé trang dén trang nga. Tién
hanh chay HPLC véi dau do PDA, thu dugc
sdc ky d6. Tir hinh 2b nhan thay chat phan tach
dugc chua tinh khiét con 1an nhiéu tap chat. Do
d6 phai tién hanh tinh ché chét thu dugc. Hinh
2b: Chét Ergosterol sau tinh ché co6 d6 tinh
khiét gan nhu chuan Ergosterol. Hinh 3: kiém
dinh chit luong do tinh khiét.Mau voi 1,01 g
bot thd (*), thém vao 100 ml methanol, lic,
siéu &m 10 phat. Chét bo 100 ml dung dich
methanol. Lap lai qua trinh trén 3 lan nira. Sau
d6 loc lay can, rira can trén gidy loc vai 20 ml
acetonitrile (5 lan). Thu dugc 974 mg bét tinh
thé tring dén trang nga. Tién hanh chay HPLC
Vi dau do PDA, thu dugc sic ky do. Tur hinh
2b nhan thiy chit phan tach dugc chua tinh
khiét con 1an nhiéu tap chat. Do d6 phai tién
hanh tinh ché chit thu dugc. Hinh 2b: Chat
Ergosterol sau tinh ché cé d¢ tinh khiét gan
nhu chuén Ergosterol. Hinh 3: kiém dinh chit
luong do tinh khiét.
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a b
Hinh 1. Chiét xudt va dinh tinh ergosterol. (a):
cao chiét dia y bang dung mdi ethanol 96%.
(b): Két qua xdc dinh hién dién cia ergosterol
bang sdc ky ban méng, cét 1: phan tach tir mau
chudn ergosterol, cgt 2: phan tach ergosterol
tir mau cao chiér ethanol cdy diay C.
faveomaculata) Makhija & Patw.
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Hinh 2. Binh tinh ergosterol diroc téch chiét tir
cay chiét so véi mau chdt chuan ergosterol.dia y
(C. faveomaculata) Makhija & Patw bang
phuong phap HPLC. (a): Pinh tinh ergosterol
tir mau chudn, (b): Pinh tinh ergosterol tir cao
chiét cay diay

3.2. Xac dinh cAu triic va kiém dinh chit chuin
Pho hong ngoai IR ciia mau nghién ciu ¢ cac
pic hip thu dic trung tng v6i phd hdng ngoai
(IR) cua Ergosterol-USP/Lot IDG053. Phd
UV-VIS: Dung dich chuan ergosterol va mau
thir ¢c6 nong do khoang 0,01 mg/ml trong
acetonitril. Pinh chinh trong sic ky db cua
dung dich d6i chiéu ergosterol va dung dich
thir ¢6 phd UV-VIS giéng nhau vé hinh dang
va ¢6 cuc dai hap thu Amax = 281 nm. Khéi phd
MS theo hinh 4. Phé EI-MS: cho manh [M-H]
¢ sb khdi 397,29 twong tng véi cong thic
[C2sH44O - H] cua Ergosterol (M = 396,65
g/mol). Phd cong huong tir MNR. S liéu pho
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13C_.NMR cua ergosterol va phé *H-NMR cua
hop chét ergosterol. Tir két qua cua cac phd
13C-NMR va 'H-NMR cua hop chét ergosterol,
chung t6i xay dung cau tric da co lap duoc la
ergosterol.
3.3. Xay dung quy trinh phén tich va dinh
lwong Ergosterol bing phwong phap HPLC
Lan luot tiém vao hé théng mau tring, mau thu,
mau chuan. Ghi nhan sic ky d9, ta thay sac ky
dd ctia mau thir ¢6 thoi gian luu, phd UV va do
tinh khiét pic giéng véi sic ky d6 cua dung
dich chuan Ergosterol.
Tham dinh quy trinh dinh luong dugc mo ta
theo bang 1. Thoi gian luu: RSD =0,23 % <1
%; Dién tich pic: RSD = 0,14 % < 2%; Hé s6
dbi xtmg twong ung la 1,101 nam trong khoang
(0,8 = 1,5); C6 sb dia ly thuyét cao > 1000.
Nhu vay hé théng dat tinh twong thich hé
thong.Xét vé tinh dac hiéu,trén sic ky d6 mau
chuan, c6 thoi gian luu pic Ergosterol 1a 8,599
phat, mau trang khéng c6 pic & vi tri nay. Do
tinh khiét cua pic Ergosterol: 1,00000 va hinh
anh 3D cua pic khong cé thanh phan khéc.
Nhu vay, phuong phap cé tinh dac hiéu.
Bang 1. Két qua phdn tich dinh tinh hién dién
cua ergosterol tir cao chiét cdy diay
(C. faveomaculata) Makhija & Patw

Thoi gian lwu

Lan W ohit) Diéntichpic ~ Sodialy thuyét  Heé s doi ximg
1 §.599 1503144 120294 1,101
2 8,598 1502780 120672 1,102
3 8,584 1499593 120546 1,100
4 8571 1498747 120058 1,101
5 8573 1499327 120505 1,101
b 8,564 1498719 120356 1,103
T8 8382 1500385 12041 1,101
RD(%) 047 0,14 0.18 009
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Hinh 4. Phé EI-MS: cho manh [M-H] ¢6 s
khoi 397,29 twong 1ing véi cong thirc [CosHasO
- H]" cua Ergosterol (M = 396,65 g/mol)
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Hinh 3. Két qua kiém dinh d¢ tinh khiét cua
ergosterol tir cao

3.3. Xay dung quy trinh phan tich va dinh
lwong Ergosterol bing phwong phap HPLC
Lan luot tiém vao hé théng mau tring, mau thu,
mau chuan. Ghi nhan sic ky dd, ta thiy sic ky
dd cuia mau thir c6 thoi gian luu, phd UV va do
tinh khiét pic giéng voi sic ky do cua dung
dich chuan Ergosterol.
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Hinh 4. Phé EI-MS: cho manh [M-H] ¢6 sé
khoi 397,29 twong vmg véi cong thirc [CasHasO
- H]" cua Ergosterol (M = 396,65 g/mol)

Tham dinh quy trinh dinh luong dugc mo ta
theo bang 1. Thoi gian luvu: RSD = 0,23 % < 1
%; Dién tich pic: RSD = 0,14 % < 2%; Hé s6
dbi xtng twong tng la 1,101 nam trong khoang
(0,8 + 1,5); C6 sb dia ly thuyét cao > 1000.
Nhu vay hé théng dat tinh twong thich hé
thong.Xét vé tinh dac hiéu,trén sic ky dé6 mau
chuan, ¢6 thoi gian luu pic Ergosterol 1a 8,599
phdt, mau trang khdng cé pic ¢ vi tri nay. Do
tinh khiét cua pic Ergosterol: 1,00000 va hinh
anh 3D cua pic khéng c6 thanh phan khac.
Nhu vy, phuong phap c6 tinh dac hiéu.
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Thoi gian lwu

Lan ta (phit) Dién tich pic Sodialythuyét  Hésd doiximg
1 8,599 1503144 120204 1,101
2 8,598 1502780 120672 1,102
3 8,584 1499593 120546 1,100
4 8,571 1498747 120058 1,101
5 8,573 1499327 120505 1,101
6 8,564 1498719 12035.6 1,103
T8 8,582 1500385 12041 1,101
RSD (%) 0,17 0,14 0,18 0,09

Bang 1. Két qua phdn tich dinh tinh hién dién
cua ergosterol tir cao chiér cdy diay (C.
faveomaculata) Makhija & Patw

3.4. Kiém dinh két qua phan tich va dinh
lwong chit ergosterol bang phwong phap
HPLC

Khao sat tinh tuyén tinh: Tién hanh sic ky voi
mau chuin ¢ 5 mic ndng do tir 0,01 mg/ml —
0,10 mg/ml. Két qua khao sat tinh tuyén tinh, t
= < tos. hé sb twong quan r = 1,0000, nhu vay

6 sy tuong quan tuyén tinh giita nong d6 va
dién tich pic. Phuong phap c6 RSD = 0,79 % <
2 %, nhu vay phuong phap dat d6 lap la. Do
phuc hdi cua cac mau & tirng ndng do6 déu nam
trong khoang gidi han 98,0 % + 102,0 %. Vay,
phuong phap dat yéu cau vé do ding.

Mau thir 000
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ES 98,03 10000 //
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] 821% g
RSD(%) = 0.79 < 2% 00 SN OIN0  0IS0 020 0250
a b
Hinh 7. Keét qua kiém dinh
4. KET LUAN

P chiét xuat phan lap va tinh ché Ergosterol
tir Bia y. Xéc dinh cAu tric Ergosterol qua cac
dir ligu: diém chay, pho IR, phd MS, va pho
NMR. Xay dyng va thim dinh phuong phap
dinh lugng bang HPLC chat Ergosterol. Kiém
tra va danh gia chit luong chét chuan da diéu
ché theo cAc tiéu chi danh gia chat chuan nhu



xac dinh cac dir liéu: diém chay, phd IR, phd
MS, va phé NMR, dinh tinh, dinh luong, do
ddng nhét gitra cac lo chuan va xac dinh gia tri
an dinh theo 1SO. Két qua cho thay chét chuan
diéu ché dat tat ca cac tiéu chi danh gia. Tién
hanh thim dinh chat chuan tai 2 phong thi
nghiém doc lap dat tiéu chuan ISO/GLP. Két
qua thdm dinh cho thiy cac chét chuan c6 chit
luong cao, dang tin cdy, du diéu kién ding ki
chuan quéc gia. Nghién ciru, theo dai do 6n
dinh cua chat chuan nghién ctu dé xac dinh
duoc chu ki danh gia lai.
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