e P . N
TAP CHI KIEM NGHIEM DUGC VA MY PHAM < s6 1 Tap 24 Nam 2026
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Abstract: Currently, ursolic acid is found in many medicinal herbs and has been proven to have pharmacological
activities, including anti-oxidation, anti-inflammation, antibacterial, antiviral, anti-diabetic, and anti-cancer
effects. In the Vietnamese Pharmacopoeia V, ursolic acid is being used as a standard substance in the qualitative
determination of some medicinal herbs such as Ocimum tenuiflorum L., Cornus officinalis, Eriobotrya japonica.
Ursolic acid is also considered a marker for medicinal herbs such as Nepeta stenantha, Guiera senegalensis.
1o contribute to the standardization of medicinal herbs containing ursolic acid, it is necessary to use a standard
substance of its with high purity. Currently, there is no ursolic acid standard substance available in Vietnam at a
reasonable price. In this study, 1.08 g of ursolic acid was extracted, isolated and purified from 1 kg of dried arabica
coffee leaves. The purified product structure was confirmed by spectroscopic methods (IR, HRMS, NMR) through
comparison with the reference standard while the content determined by HPLC-PDA method reached 95.4%.
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Tom tiit: Hién nay, acid ursolic dirge tim thdy trong rdt nhiéu duwoc liéu va dioe chimg minh ¢é cdc cong
dung nhw chong oxy héa, khing viém, khdng khudn, khdang virus, ngiva tiéu dwong, phong ngira va diéu tri
ung thu. Trong DDVN V, acid ursolic dang dwoc sir dung lam chat chuan trong dinh tinh mot $6 duwoc liéu nhur
Huong nhu tia, Son thi, Ty ba diép. Acid ursolic ciing dwoc coi la chat marker cho mét s6 dige liu nhuwr Nepeta
stenantha, Guiera senegalensis. Dé gop phan tiéu chudn héa cac duwoc liéu ¢6 chira acid ursolic, can ding chat
chudn la acid ursolic ¢6 dé tinh khiét cao. Hién trong nwdée van chiea ¢é san chat chuan acid ursolic véi gid
thanh hop Iy. Nghién ciru da chiét xudt, phan ldp va tinh ché dugc 1,08 g acid ursolic tir 1 kg ld ca phé arabica
khé. Cau triic san pham dwge khdng dinh bang cdc phirong phdp phé nghiém (IR, HRMS, NMR) khi so sanh véi
chudn va ham lwong dwoc xdc dinh bang phwong phdap HPLC-PDA dat 95,4%.

Tir khoa: acid ursolic, la ca phé arabica, chiét xudt, phan lap, tinh ché

1. PAT VAN PE ngira va diéu tri bénh tiéu dudng cling nhu ung thu [1].

Acid ursolic 1a mét saponin triterpenoid duge tim ~ Acid ursolic thuong duge sir dung nhu mot chat danh

thy trong nhiéu loai dugc lidu va di dugc ching minh  dau (marker) trong kiém nghi¢m duoc li¢u, dién hinh

¢6 nhiéu tac dung sinh hoc quan trong nhu chdng oxy nhu trong cac loai thdo dugc nhu Nepeta stenantha,

hoa, khang viém, khang khuan, khang virus, phong  Guiera senegalensis [2, 3].Trong DDVN V, acid ursolic
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cling duoc st dung lam chat d6i chiéu trong dinh tinh
mot s6 duoce liéu nhu Ty ba diép, Son thu, Huong nhu
tia [4]. Tuy nhién, acid ursolic va acid oleanolic — hai
hop chét 1a dong phan c4u tao ciing thudc nhom saponin
triterpenoid — thudng xuat hién dong thoi trong nhidu
loai thyc vat, trong dé acid oleanolic phd bién hon va
thuong c6 ham luong 16n hon. Méac du, tai Viét Nam
acid oleanolic dd dugc thiét 1ap lam chét dbi chiéu
tai Vién Kiém nghiém Thuéc TP.HCM va Vién Kiém
nghiém thudc Trung wong, nhung acid ursolic van chua
¢6 trong danh myc chit ddi chiéu chinh thuc tai cac co
sO nay [5, 6]. Viéc phan 1ap va tinh che acid ursolic gap
nhiéu kho khan, do sy tuong ddng ciu trac véi acid
oleanolic, din dén hiéu sudt phan 1ap thap. Do dé, viéc
lwa chon nguyén lidu dé chiét xuat va phan lap acid
ursolic ¢ do tinh khiét cao dé co thé thiét 1ap lam chat
d6i chiéu 1 rat can thiét va c6 § nghia thiét thyc. Ca phé
arabica (coffee arabica), c6 ngudn goc tur cac vung nhiét
d6i Pong Béc Chau Phi, hi¢n dang dugc trong rong rii
trén toan thé gisi, bao gdm cic qudc gia nhu Brazil,
Colombia, Ethiopia va Viét Nam. Sau khi thu hoach
qué, 14 ca phé arabica 1a mot phy pham c6 thé duoc khai
thac ma khong anh huong dén ning suét cy trong. Theo
tai li¢u tham khao [7] 14 ca phé arabica chita mét lugng
16n acid ursolic, trong khi d6, ham lugng acid oleanolic
rat nho, chi nam trong gidi han phat hién. Diéu nay tao
diéu kién thuan lgi cho viéc phan 1dp acid ursolic tinh
khiét dugc d& dang hon. Acid ursolic phan lap dugc c6
d6 tinh khiét cao va ham luong trén 95%, c6 thé thiét 1ap
lam chat d6i chiéu.

2. THUC NGHIEM
2.1. Poi twong nghién ctru

Acid ursolic trong 1a ca phé Arabica dugc thu hai tai
tinh Lam Ddng vao thang 07/2024.
2.2. Thiét bi, dung cu, héa chit, chit chuin
2.2.1. Thiét bi, dung cu

Hé thdng sic ky 1ong hiéu ning cao Waters Alliance
2695 két nbi véi déu do day diod quang Water PDA
1998; méay quang pho héng ngoai Shimadzu IR Affinity-
1S, may phén tich khéi phd phéan gidi cao Agilent 6500
Series Q-TOF, may quang phd cong huong tir hat nhan
NMR Bruker Advance II, may do nhiét d§ nong chay
Stuart SMP-10, may khudy tir IKAC-Mag HS-10, cin
phéan tich Sartorius ENTRIS1241-1S, may do pH Melter
Toledo S20. Ban mong silica gel 60 F,g, 20 x 20 ¢cm
Merck, silica gel 40 — 63 um Merck. Cac dung cu thuy
tinh dat yéu cau vé do chinh x4c sir dung trong phan tich.

2.2.2. Héa chit, chét chuén

Methanol (MeOH), ethanol (EtOH), isopropanol, ethyl
acetat (EtOAc), cloroform (Cf), acetonitril (ACN), acid
formic (HCOOH), kali hydroxyd (KOH), acid hydrocloric
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(HCI): cac dung mdi, héa chat c6 do tinh khiét phu hop
ding cho phén tich hodc sic ky HPLC.

Chuén acid ursolic EP, EDQM CRS s 16: 30026F-
67081, ham luong: 94,0% theo nguyén trang.

2.3. Phuong phdp nghién ciru
2.3.1. Chiét xudt, phén ldp va tinh ché acid ursolic

La ca phé arabica, phoi kho, xay dén bot tho. Chiét
acid ursolic tir 14 ca phé bang isopropanol theo Kozlova
va cong su [8] dé thu dugc cao toan phan. Cao toan phan
duoc loai clorophyll va mét ) tap mau béng than hoat
tinh, dich sau khi khir mau dugc acid hoa dén pH 1 — 3
bang HCI 10%, xuat hién két tua. Dé qua dém ¢ nhiét do
5 — 8°C cho tua ling xudng, loc thu tiia. Hoa tan tia thu
duoc bang KOH 10% trong isopropanol. Dé qua dém &
nhiét do 5 — 8°C, loai bo can. Lap lai budc chuyén pha
acid — base. Cudi cling thém HCI 10% dén pH 7, loc loai
tua. Bay hoi dich loc dén cén. Can dugc hoa tan va két
tinh lai béng EtOH tuyét dbi, thu duoc san phém tho. San
pham tho duoc tinh ché bang sic ky cot co dién véi pha
tinh la silica gel (c& hat 40 — 63 um), pha dong 1a 100%
Cf. Thuc hién nap miu kho, tién hanh sic ky va hing timg
phan doan dén khi thu dugc san pham chi cho mot vét duy
nhét trén sic ky 16p mong va tring V(n vét cua chuan déi
chiéu. Gop tt ca cac éng co cung sic ky do, két tinh lai
trong EtOH dé thu dugc san pham tinh ché.

Trong qua trinh chiét xuét, phan 1ap va tinh ché, tién
hanh kiém tra sy c6 mat cia acid ursolic bang phuong
phap sic ky 16p mong pha thuan (stir dung ban mong silica
gel F, - Merck vé6i h¢ dung moi khai trién 1a hdn hop Cf—
MeOH ty 1€ 9,5 : 0,5 (tt/tt). Phat hién vét cac chit sau qua
trinh sic ky bang cach quan sat dudi anh sang tir ngoai &
budc song 254 va 365 nm.

2.3.2. Thir tinh khiét san phém sau tinh ché

D6 tinh khiét cta san phdm sau tinh ché duoc kiém tra
bang nhiét d6 nong chay (phuong phap phan tich nhiét vi
sai DSC), séc ky 16p mong (SKLM) véi ba hé dung moi
¢6 nang lyc rira giai khac nhau, phat hién vét bang soi dén
UV & budc song 365 nm va xac dinh bang phuong phép
HPLC-PDA quy vé 100% dién tich pic.

SKLM: Ba hé dung méi gdm Cf—MeOH (99 : 1), Cf
—EtOAc (99 : 1), Cf— HCOOH (9,5 : 0,5).

HPLC-PDA: C6t Knauer C18 (250 x 4,6 mm; 5 um),
nhiét d6 cot 30°C, thé tich tiém mau 10 pL, téc do dong
1,0 mL/phut, budc song phat hién 205 nm. Thir tinh khiét
san phim sau tinh ché theo chuong trinh rira giai hai kénh
dung moi, thoi gian sac ky 60 phit v6i pha dong A 1a ACN
hodc MeOH va pha dong B la H,O theo chuong trinh
grad1ent tir A—B (60 : 40) dén 100% A trong 30 phut,
tiép tuc rira giai bang 100% A dén 60 phut.
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2.3.3. Khéing dinh céu tric acid ursolic

San pham sau khi tinh ché duoc khang dinh ciu tric
bang cac phuong phap phd nghiém. So sanh pho IR,
HRMS, NMR cuia san pham sau tinh ché va chat chuan
acid ursolic cling nhu so sanh véi cac dir liéu pho cua acid
ursolic trong tai liéu tham khao dé khang dinh san pham
sau tinh ché la acid ursolic.

— Pho IR: do phd hong ngoai ciia chat tinh ché va chat
chuan vung tir 400 dén 4000 cm™'.

—Pho HBMS: xac dinh cac manh tin hi¢u thu duoc cua
mau san pham tinh ché va mau chuan pha trong MeOH.

— Phé NMR: cac miu duoc hoa tan trong CD,OD va
do phd cong hudng tir 'H va 13C.

2.3.4. Xdc dinh ham luwgng acid ursolic phan lgp dwoc
bang HPLC-PDA
2.3.4.1. Piéu kién sdc ky
Cot: Knauer C18 (250 mm x 4,6 mm X 5 um)
Pha dong: ACN va H»O, theo chuong trinh rua giai
gradient dung moi trong Bdng 1.
Bing 1: Chiong trinh sdc ky dinh lwong acid ursolic

Thoi gian (phat) | ACN (% tt/tt) | H,O (% tt/tt)
0 90 10
15 100 0
20 100 0
25 90 10

Téc do dong: 1,0 mL/phat

Thé tich tiém mau: 10 pL

Nhiét do cot: 30°C

Budc song phat hién: 205 nm
2.3.4.2. Chudn bj mdu

‘Dung dich chuan gdc: Can chinh xac khoang 25 mg
chat chuan acid ursolic vao trong binh dinh mirc 25 mL,
thém khoang 20 mL MeOH, lac siéu 4m 15 phut, d& ngudi
va thém MeOH vtra du dén vach, lac déu.

Tir dung dich chuan géc pha lodng bing MeOH d thu
dugc cac dung dich chuan c6 nong d6 200 pg/mL, 400 pg/
mL, 600 pg/mL, 800 pg/mL.

Dung dich thir: Can chinh x4c khoang 15 mg san pham
tinh ché acid ursolic vao trong binh dinh murc 25 mL, thém
khoang 20 mL MeOH, lac siéu am 15 phut, dé ngudi va
thém MeOH wira du dén vach, lac déu.

Quy trinh dinh luong acid ursolic bang phuong phap
HPLC-PDA duoc tham dinh cac chi ti€u do thich hop hé
thong, do dac hiéu, khoang tuyén tinh, d6 dung, dﬁ) chinh
xac. Qua trinh tham dinh tuan theo Hudng dan tham dinh
phuong phap phan tich cua B y t€ dugc trinh bay trong
Phuy luc 1 - Thong tu 32/2018/TT - BYT.

3. KET QUA VA BAN LUAN
3.1. Chiét xuét, phan l1ap va tinh ché acid ursolic

1 kg bot tho 14 ca phé arabica (mét khoi luong do 1am
kho 9,6%) duoc chiét trong binh chiét bang phuong phap
ngam lanh 3 14n, mdi 1in 24 gid bang isopropanol vai ti
1€ 1:4 (kl: tt). Toan b dich chiét dugc gop lai va cho
bay hoi dung méi dén ti 18 1 : 8 (tt : tt) thu dugc cao toan
phan. Cao toan phin dugc khir mau bang than hoat tinh dé
loai mot s tap va clorophyll, thu dugc cao isopropanol.
Thém HCI 10% vao cao isopropanol dén pH 1 -3 dé acid
ursolic tia lai, dé qua dém & nhiét do 5 — 8°C dé tua 1éng
xudng, loc thu tia. Tua duoc hoa tan voi KOH 10% trong
isopropanol, loai bo phén cin khong tan. Phan dich loc thu
duoc tlep tuc qua trinh chuyén pha acid — base nhu trén
thém 1 lan nita. Cudi cting, thém HCI 10% dén pH 7, loai
tia. Dich thu duoc cho bay hoi dung méi dén cin kho va
két tinh lai bang EtOH thu duoc san phdm thé mau tring
nga (1,32 g). San pham tho duoc tinh ché bang sic ky cot,
dung méi 1a Cf, thu dugc 1,08 g san pham sau tinh ché co
mau tréng.

Quy trinh phén l4p va tinh ché acid ursolic tir 14 ca phé
arabica dugc thé hién trong So’ do 1.

Bot 14 ca phé arabica (1 kg)

+ 4 L isopropanol x 3 lan

+Cb dich chiét dén 1/8tt | L oqi clorophyll

Cao isopropanol (1,45 L)

+ HCI 10% dén tua

+Lamlanh 5 —goc | Loclay tua
Tua
+KOH 10% trong
isopropanol dé hoa tan Loc bo cin
Dich loc
+HC1 10% dén tia
+ Lam lanh 5 — 8°C Loc ldy tua

Taa

+ KOH 10% trong

isopropanol d¢ hoa tan Loc bo cin

Dich loc

+HCI1 10% dén pH 6 — 7 Loc, dich loc ¢6 dén cin

Két tinh lai trong EtOH

San pham thé (1,32 g)

Cot silica gel (40 — 63 pm)
Dung moi Cf

C(} dich phan doan
Két tinh lai trong EtOH

San phém sau tinh ché (1,08 g)

So' dé 1. Quy trinh chiét xudt, phan ldp va tinh ché acid
ursolic tir la ca phé arabica
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3.2. Thir tinh khiét san phim sau tinh ché

Nhiét d6 nong chay cua san pham sau tinh ché xac
dinh bang DSC 14 286,7°C, phu hop véi nhiét do nong
chay cua acid ursolic trong tai liéu tham khao [9] 1a 285
— 288°C. P9 tinh khiét ctia san pham tinh ché tinh bang
DSC 12 99,1%.

SKLM: San pham sau tinh ché cho 1 vét duy nhat khi
tién hanh SKLM trén 3 hé dung méi, c6 gié tri R, twong
duong véi chat chuan acid ursolic.

Do tinh khiét tinh bang HPLC theo phwong phap
chuan hoa dién tich pic v6i hé pha dong ACN - H,0 va
MeOH - H,0 lan luot 14 97,6%, 96,4%.

Nhur véy, c6 thé két luan san phdm tinh ché c6 do tinh
khiét cao.

3.3. Khing dinh cau tric cta acid ursolic

Trong phan dinh lugng acid ursolic sau tinh ché, sic
ky db ctia mau thir cho pic chinh c6 thoi gian luu (11,806
phit) va phd UV tuong Gmg véi thoi gian luu (11,770
phut) va phd UV cua pic chinh trén sic ky d6 mau chuan.
Céc pic acid ursolic trong mau thir va mau chuan déu dat
d6 tinh khiét pic (purity angle nho hon purity threshold).

Ph6 hong ngoai ciia san phdm sau tinh ché ¢ hinh
dang va céc dinh dic trung hoan toan phu hop véi phd IR
ctia chat chuén acid ursolic, d9 tring lap phd 98,51%, trén
90%. Ph ATR-FTIR (Vpaxo cm'): 3522 (OH, alcol); 3401
(OH, acid carboxylic) 2930 — 2868 (CH,, CH,); 1713
(C=0, acid carboxylic); 1043 (C—O, alcohol/carboxylic)
—Hinh 1.

70

iep_Chuan ursolic1 —

3600 3200 2800 2400 2000 1800

1600 1400 1200 1000 800 600

g 3

1 ‘ 1114
3522.02
3400.50—
15

2929.87~
2868.

3600 3200 2800 2400 2000 1800

1600 1400 1200 1000 800 600

Hinh 1. Phé ATR-FTIR ciia chudn acid ursolic va san pham sau tinh ché
Ph6 HRMS-ESI(-) (m/2) cia chuan acid ursolic ghi nhan manh chinh [M-H]- = 455,3518 (sai s6 khéi Am = 1,10 ppm

s0 voi [M-HJ" ly thuyét = 455,3513).

Ph6 HRMS-ESI(-) (m/2) ciia san pham tinh ché ghi nhan manh chinh [M-H] = 4553518 (sai s6 khéi Am = 1,10 ppm

s0 voi [M-HJ" ly thuyét = 455,3513).
Két qua thu dugc thé hién trén Hinh 2.
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Hinh 2. Phé HRMS-ESI(-) ciia san phcfm tinh ché va chudn acid ursolic
Két qua HRMS cho thay phd khdi cta san phim sau tinh ché c6 do twong dong cao v6i phd cia chit chuan acid
ursolic, dong thoi phu hop véi gia tri 1y thuyét cua acid ursolic ¢6 cong thirc phan tir C, H,,0;, khoi lugng phén tur

456,70 g/mol.
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Ngoai ra, két qua do phd "H-NMR va 3C-NMR cua
chuén acid ursolic va san phim tinh ché ciing cho két qua
trang khop va cac gia tri nay ciing phit hop véi dit liéu phd
NMR cuia acid ursolic trong tai liéu tham khao [10]. Cac
thong sb ddc trung nhu sau:

'H-NMR (CD,0D, 600 MHz): 0,74 — 0,78 (4H, m,
H,-24 va H-5); 0,85 (3H, s, H-26); 0,89 (3H, d,J= 6,4 Hz,
H,-29); 0,96 — 0,98 (9H, m, H,-23 va H,-25 va H,-30);
1,12 (3H, s, H;-27); 1,92 (2H, dd, /= 3,6 va 12,4 Hz, H,-
11); 2,04 (1H, td, J=4,2 va 9,2 Hz, H-16); 2,21 (1H, d, J
= 11,2 Hz, H-18); 3,16 (1H, dd, J=4.8 va 11,2 Hz, H-3);
5,23 (1H,t,J=3,6 Hz, H-12) ppm.

C-NMR (CD,0D, 150 MHz): 16,0 (C25) 16,4 (C24);
17,6 (C29); 17,8 (C26); 19,5 (C6); 21,6 (C30); 24,1 (C27);
24,4 (C11),25,3 (C16); 27,9 (C2); 28,8 (C23); 29,2 (C15);
31,8 (C21); 34,3 (C7); 38,1 (C10); 38,1 (C22); 39,8 (C4);
40,0 (C1); 40,4 (C20); 40,4 (C19); 40,8 (C8); 43,2 (C14);
49,0 (C17); 49,0 (C9); 54,4 (C18) 56,7 (C5); 79,7 (C3);
126,9 (C12); 139,6 (C13); 181,6 (C28) ppm.

Dua vao cac dir liéu ph6 IR, HRMS, 'H-NMR va
3C-NMR do duoc, co thé khing dinh san pham tinh ché
chinh la acifi ursolic, c6 cong thie phéan tr C;jH, 0, va
cong thurc cau tao trong Hinh 3.

Hinh 3. Céng thirc cau tao ciia acid ursolic
3.4. Xac dinh ham lwong acid ursolic sau tinh ché

Tién hanh tham dinh quy trinh dinh luong acid ursolic
theo diéu kién sic ky da néu & muc 2.3.4 dé xac dinh ham
luong acid ursolic sau tinh ché dya trén gia tri ham lugng
d3 biét cua chuan. Két qua thim dinh quy trinh nhu sau:
3.4.1. Dj thich hop h¢ thong:

Do thich hop hé théng duoc xac dinh b@fmg cach tiém
lap lai 6 lan dung dich mau chuén acid ursolic ¢o néng do
khoang 600 pg/mL. Két qua thu duoc cho thdy RSD cua
cac thong s6 thoi gian luu (tg) dién tich pic (S), déu nho
hon 2%. H¢ s0 kéo duoi (T) cua pic acid ursolic nam trong
khoang 0,8 — 1,5. SO dia ly thuyét dat trén 7000. Két qua
duogc the hién trong Bang 2. Nhu vay quy trinh dat yéu
cau vé do thich hop hé thdng.

Bing 2: Két qua khdo sat dg thich hop hé thong

STT Thoi gian luu Dién tich pic acid ursolic H¢ s S6 dia
(phut) (mAu.s) kéo duoi ly thuyet
1 11,77 4084236 1,1 7037
2 11,79 4074980 L1 7439
3 11,78 4054624 1,1 7476
4 11,80 4036424 1,1 7475
5 11,81 4063514 L1 7301
6 11,82 4059216 L1 7107
RSD (%) 0,16 0,41

3.4.2. Pj diic hiéu: Két qua khao sat do dic hiéu (Hink 4) cho thiy sic ky dd cia mau thir cho pic chinh c6 thoi gian luu
(11,81 phut) va phd UV twong Gmg v6i thoi gian luu (11,77 phiit) va phd UV ciia pic chinh trén sic ky d6 mau chuan, cac
pic acid ursolic trong mau thir va mau chuan déu dat do tinh khiét pic. Sic ky d6 miu tring khong xuat hién pic co thoi
gian luu twong dwong vai thoi gian luu cta pic acid ursolic trong sic ky ¢ mau chuan va mau thir. Sac ky do cac mau
phén hiy hiu nhu khong thay xuét hién cac pic phan hiy va céc pic trén sic ky dd tach hoan toan véi pic acid ursolic.
Pic acid ursolic trong mau thir va mau chuan ¢ cing thoi gian luu, ¢6 phd UV-Vis tai thoi gian luu twong dong va pic
dat do tinh khiét theo phd UV-Vis. Sic ky db ciia mau thir thém chuan ciing chi xuat hién pic c6 ctng thoi gian luu voi
pic acid ursolic chuan, dong thoi dién tich pic ting 1én. Nhu vay, quy trinh dat yéu cau vé do dic hiéu.
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e gitta nong d¢ va dién tich pic acid ursolic. Két qua thé hién
oas] trén Bdng 3.
1 Bing 3. Két qua khdo sat khodng tuyén tinh
Néng do acid ursolic Dién tich pic acid
2 ~ (ug/mlL) ursolic (mAu.s)
= "
" 1K 189,88 1192218
w] H #L 379,76 2426185
3 o T 569,64 3624266
aca 200 4.00 LB L w0 |::|J-lll|4m 1800 1800 2000 200 2400 759)52 4900330
SampleName: Trang: Vial:1:C1; Injecton: 1 Channel: 2568; Date Acquired: B/GG025 3.:1 821 PMICT
R :;r;;l;m%mum wsplic; Vial:2C.1; Injecton: 1; Channei: 2668; Date Acquired: BM/2025 949) 40 6129395
___ SampleName: Thuursalc 1; ak:1:A1; injecton: 1; Channet 2998; Date Acquired: S152025 1220:41 - <
o ;:mmmtmné Thu them chuan; Wal: 1:F.4; Injection: 1; Channel: 638; Daie Acquired: BT/2025 P/’lu’ong tl’inh tuyén tl’nh Cda néng dé theo dlén
_ iﬂ?mmnzzmhsanq “ial: 1:5,2; Injecton: 1; Channel: 2598; Dats foquired: BGZ025 34505 M tlrch plC y = 6503, 3_)6 — 50071,
- iﬂir_nmmrne Nnietdo; Mal: 1:0.3 Injecion: 1; Channel: 2998; Dale Aoquired: BER025 4:10:48 PM R2= 0, 9999

SampleName: Do am; Vial:1:C4; injecton: 1; Channel: 2558; Date Aoguired: BIEZ025 4:36:30 PMICT
SampleName: Owyhoa; Vak 1:C5 njecion:1; Charnel: 2398; Dale Acquired: BIBR025 50213 PM

T

SampleName: Acid; Wal: 1:CE; injection:1; Channet 2938; Dale Acquined: BER02S 52756 PMICT

SampleName: Base; Vial: 1:C.T; Injection: 1; Channel: 2098; Date Acquired: BAEZ025 55339 PMICT

Hinh 4. Két qua khdo sat do dac hiéu

3.4.3. Khodng tuyén tinh: Tién hanh véi day dung dich
chuén acid ursolic c6 ndng d6 khoang 200 — 1000 pg/mL.
Két qua cho thdy co su twong quan tuyén tinh chat ché

3.4.4. Dg diing

Chuén bi cac mau thtr thém chuan acid ursolic & cac
mttc ndng d6 khoang 10%, 20% va 30% so v6i ndng do
dinh lugng va trién khai sic ky. Do thu hoi ciia acid ursolic
trong cac mau thém chuan déu nam trong khodng gan voi
100% ctia lugng thém vao cho thay quy trinh c6 d6 ding
cao. Két qua khao sat dé diing thé hién trong Bing 4.

Bing 4. Két qua khao sdt dé diing

i, | e, | | e | L | e | g | o
thém vao vao (ug) (mAu.s) chuan (mAu.s) hoi (ug)
56,96 4028195 4394340 56,30 98,84
10% 56,96 4028195 4402148 57,50 100,94 | 100,28 1,25
56,96 4028195 4402567 57,57 101,06
113,93 4028195 4777914 115,28 101,19
20% 113,93 4028195 4769016 113,91 99,99 100,26 0,83
113,93 4028195 4766111 113,47 99,60
170,89 4028195 5146907 172,02 100,66
30% 170,89 4028195 5150625 172,59 101,00 | 100,93 0,24
170,89 4028195 5152115 172,82 101,13

3.4.5. D¢ chinh xdc:

Do chinh x4c dugc danh gid qua chi tiéu d6 1ap lai va do chinh xac trung gian. D 1ap lai dugc thuc hién voi 6 mau
tht riéng biét dugc chuan bi 6 khoang nong do 600 pg/mL, tién hanh sac ky theo diéu kién trén. D chinh xac trung gian
duoc thyc hién giong nhu do 1ap lai nhung khac ngay. Két qua dugc trinh bay trong Bdng 5.
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Bing 5. Két qua khao sdt dé chinh xdc doi dao, ré tién 1a 1a ca phé arabica. Cac dung moi, hoa

. . chit dung trong chiét xuét, phan 1ap déu thong dung, dé

Ngay 1 Ngay 2 kiém. Két qua tir 1 kg 14 ca phé arabica kho, sau chiét xut,

STT Ham luong acid STT Ham luong acid phan lap va tinh c’hé thu‘du’(yc 1,08 g san phdm sau tinh ché

ursolic (%) ursolic (%) dang bot mau trang. Bang cac phuong phap pho nghiém

1 94,16 1 94,60 (IR, MS, NMR) san pham tinh ché dugc khing dinh chinh

5 95.82 5 9433 1 acid ursolic. San pham acid ursolic thu dugc tir nghién

’ ’ ctru ¢6 ham lugng 95,4% tinh bang phirong phap HPLC-

3 95,65 3 95,73 PDA so sdnh véi chudn, cao hon ca ciia chudn EP ctia

4 96,45 4 95,10 EDQM (94,0%). Nhu vy hoan toan c6 thé sir dung két

5 95.73 s 95.92 qu'é c1:1a nghién cliiu nAéy '(”ir quy mod phéng thi ﬁghfém d;é

chu dong nguon nguyén liéu acid ursolic cho thiet 1ap chat

6 95,64 6 95,58 chuén, 1am giau cho ngan hang chét dbi chiéu Quic gia

Ham lugng trung binh Ham lugng trung binh ciing nhu phuc vy thiét thuc cho cong tac nghién ciru cac
(n=6): 95,57%; (n=6): 95,21%; duoc liéu chira acid ursolic.

RSD: 0,79% RSD: 0,68% Céc két qua thim dinh cho thdy quy trinh dinh lugng

Két qua do chinh xac trung gian (n = 12): Ham lugng

acid ursolic c6 do dic hiéu tot, khoang tuyén tinh xay
dung c6 su tuong quan chat ché gitra nong d va dién tich

trung binh 95,39%; RSD 0,73%

Do léch chuin twong d6i RSD (%) clia mdi day s liéu pic acid ursolic; d6 chinh xac cao va do ding co6 ty 1¢ thu

vé ham luong ciia acid ursolic (n = 6) va cua ca 2 diy s6
liéu (n = 12) déu nho hon 2% cho thiy quy trinh c6 do
chinh xac cao.

hdi nam trong khoang 98 — 102%. Quy trinh ndy c6 thé str
dung d& xac dinh ham luong acid ursolic trong cic mau
nguyén li€u (khi cé chuan).

4.

phan 1ap va tinh ché acid ursolic c6 tir ngudn nguyén liéu
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