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Tém tit

Muc tiéu: Xay dung va tham dinh phuong phdp dinh lwong Quercetin trong
cdy trai hoa tran (Murdannia nudiflora (L.) Brenan.) bang phuong phdp sic ky
long hiéu nang cao (High-performance liquid chromatography - HPLC).
Phwong phdp nghién ciru: Khao sit, lva chon diéu kién sac ky tdi uu, tham dinh
theo hudng dan ctua Uy ban Qudc té vé& dong bd héa yéu cau k§y thuat phan tich
cho dugc pham dung trén nguoi (International Conference on Harmonization -
ICH) trén céic tiéu chi vé do dic hiéu, do lap lai, tuyén tinh, do ding va do chinh
xédc. Két qud: Xac dinh dugc céc didu kién sic ky gom cot Optimapak Cig
(250mm x 4,6mm; Sum), pha dong MeOH - acid formic 0,2% (30:70), tde do
pha dong 0,7 mL/phit, thé tich bom mau 1a 20uL va budc séng phat hién 1a
370nm. Két qua tham dinh cho thiy phuong phdp c6 do dic hiéu, d6 chinh xdc,
d6 ding cao, giéi han dinh luong thap, ddp tng yéu cau vé do tuyén tinh. Két qua
dinh luwong cho thay ham luong Quercetin trong cdy trai hoa tran 1a 15,29 + 0,18
mg/g. Két lugn: Nghién ctru da xdy dung dugc phwong phdp HPLC dé dinh
luong Quercetin trong ciy trai hoa tran.

Tir khéa: Cay trai hoa tran; Quercetin; Sac ky 16ng hiéu ning cao.
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DEVELOPMENT AND VALIDATION OF THE QUANTIFICATION OF
QUERCETIN IN MULTIFLORA NUDIFLORA BY HIGH-
PERFORMANCE LIQUID CHROMATOGRAPHY METHOD

Abstract

Objectives: To develop and validate the quantification of Quercetin in
Murdannia nudiflora (L.) Brenan using
chromatography (HPLC) method. Methods: Evaluating, selecting the optimal
chromatographic conditions, and validating the method according to International

the high-performance liquid

Conference of Harmonization (ICH) guidelines for specificity, repeatability,
linearity, accuracy, and precision. Results: The optimal chromatographic
condition was Optimapak C;g column (250mm x 4.6mm; Sum), the mobile phase
contained MeOH - aqueous acid formic 0.2% (30:70) in isocratic with a flow rate
of 0.7 mL/min, injection volume was 20uL, and detection wavelength of 370nm.
The method validation results showed good specificity, precision, and accuracy
with a low limit of quantitation (LOQ) and good linearity. The developed method
was then applied to quantitate the content of Quercetin in Murdannia nudiflora
(L.) Brenan. The content of quercetin was 15,29 + 0,18 mg/g. Conclusion: The
study successfully developed and validated the HPLC method for quantifying
Quercetin in Murdannia nudiflora (L.) Brenan.

Keywords: Murdannia nudiflora; Quercetin; High-performance liquid

chromatography.

PAT VAN PE viém, khdng khuédn, chdng ung thu,

Ciy trai hoa tran (Murdannia bao vé gan... MOt sO nghién ctu trén

nudiflora (L.) Brenan) 1a dugc liéu c6 thé gioi da chi ra tic dung chong oxy

nguon goc tr chau A chu yéu ¢ cac hod cua Quercetin trén mod hinh dong

vung nhiét d6i va can nhiét doi. Tai
Viét Nam, cdy thuong moc ¢ ven dudng,
ven rimng, ven sudi, ven song hay cdc
thung liing noi am mét. Trong cAy trai
hoa trin chira Quercetin - din xuat
nhém flavonoid c¢6 nhiéu téc dung sinh
hoc nhu chéng oxy ho4, giam dau chong

38

vat thyc nghiém [3, 4]. Hién nay, chua
c6 nghién ctru ndo tién hanh xay dyung
va tham dinh phuong phép dinh luong
Quercetin trong cdy trai hoa trin &
Viét Nam. Vi vay, nghién clru nay
duoc thyc hién nhim: Xdy dung va
tham dinh phwong phdp dinh lwong
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Quercetin trong cdy trai hoa tran ¢
Viet Nam bcing phuong phdp HPLC,
g6p phan tiéu chuan héa nguyén liéu
ciy trai hoa trdn ¢ Viét Nam, 13 nén
tang cho céc nghién ctru sau nay. Pong
thoi, nghién ctru ciing tién hanh so
sdnh ham lugng cua Quercetin trong
mau chiét xuat tir cdy trai hoa tran theo
cac phuong phap khac nhau.

POI TUONG VA PHUONG PHAP
NGHIEN CUU

1. Péi twong, vt liéu nghién ciru

Toan than ciy trai hoa tran dugc thu
héi & thi trin Thanh Son, huyén Thanh
Son, tinh Phd Tho, thu hdi vao thiang
02/2023, dugc ria sach, phoi kho va
nghién nho qua c& rdy 1400/355, mat
khéi Iwong do 1am khé cua duoc lidu
trai hoa tran 12 6,992 + 0,137%.

Quercetin chuan 98% (Vién Duoc
Liéu). Methanol, acid formic, ethanol
va cdc héa chat khdc dat tiu chuan
phan tich HPLC.

Hé théong HPLC  Waters
CBIC/Eqm.03.02 (M), can phan tich,
mdy lac siéu am.

2. Phwong phap nghién ciu

* Phuwong phdp nghién cuu: Khao
sat chiét dugc liéu bang dung mdi
ethanol & cac néng do 90%, 70%, 50%

va 30%, trong ciac khoang thoi gian
30 phuat, 60 phut, 90 phut, 180 phut.
Chiét theo phuong phdp siéu am va
chiét hoi luu, so sdnh két qua va lya
chon phuong phap chiét phit hop nhat.
Ham luong Quercetin trong dich chiét
dugc dinh luong bang HPLC.

* Chudn bi dung dich chudn va thik:

- MAu chuan: Hoa tan 1mg Quercetin
chuan trong 50mL EtOH 30% dé dugc
dung dich c6 nong do 20 pg/mL.

- Miu thir: Can chinh x4c khoang
1,0g bot trai hoa tran chiét siéu 4m voi
I5mL EtOH 30% trong 90 phut. Loc
dich chiét qua giay loc, cho vao mdy ly
taim dé ly tam voi tbe d6 10.000 vong
trong 2 phiit, sau d6 gan lay 16p trén,
cudi ciing loc qua mang loc 0,45um.

- MAu trang: EtOH 30%.

* Lira chon diéu kién sdc ky:

- Cot Optimapak C;g (250mm x 4,6mm;
Sum); pha dong: MeOH - acid formic
0,2% (30:70); toc do dong 0,7 mL/phit;
thé tich tiém 20uL; detector PDA-UV
tai budc séng 370nm.

Hé dung mdi t6i wu cho HPLC duoc
khao sat tir cac hé dung moi: acetonitril
:methanol, acid acetic:methanol, acid
formic:methanol. Két qua chon ra duoc
dung moi ethanol 30% va hé dung moi
MeOH - acid formic 0,2% (30:70), la
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dung moi va hé dung méi tdi wu nhét
dé dinh luong Quercetin chuan va
Quercetin trong ciy trai hoa tran.

* Tham dinh phirong phdp phan tich
[5]: Thyc hién yéu cau chung ctia ICH,
phuong phdp phan tich dugc thim dinh
vé d6 dic hiéu, tinh tuong thich ctia hé
thong sic ky, d6 ding va do lip lai,
gi6i han phét hién (LOD), khoang tuyén
tinh va gidi han dinh lugng (LOQ).

Ap dung phuong phdp xiy dung
dugc dinh lugng Quercetin trong mau

cidy trai hoa tran: Sir dung phuong
phdp da duoc tham dinh tién hanh dinh
lugng mat s6 mau duoc liéu cua cay
trai hoa tran

* Xir Iy 6 liéu: Bang céc phan mém
chuan Excel.

3. bao dirc nghién ciru

Bai bdo tudn tha day du cic quy
dinh vé dao dirc trong linh vyc nghién
ctru y Sinh hgoc. Nhéom tic gid cam
két khong c6 xung dot lgi ich trong
nghién curu.

KET QUA NGHIEN CUU VA BAN LUAN

1. Két qua khao sat toi uu hoa dieu kién chiet va dieu kién sac ky

Két qua khao sat dung moi chiét giita ethanol & cic nong do 90%, 70%, 50%

va 30% trong 90 phiit bang phuong phap siéu 4m cho thiy & cic nong do chiét

bang ethanol 30% cho dién tich pic 1a cao nhat.

Bang 1. Két qua khao st dung moi chiét duoc liéu va theo cdc khoang thoi gian.

Dung  Thoigian Dién tich pic  Dung Thoi gian Dién tich pic
moi (phuat) (mAU#*s) moi (phut) (mAU#*s)
EtOH 70 90 1152027 EtOH 30 30 1090773
EtOH 50 90 1315158 EtOH 30 60 1154761
EtOH 30 90 1589868 EtOH 30 90 1589868

Két qua Iya chon phuong phép chiét: Can khoang 1,0g duoc liéu cho vao binh

chiét, thém dung mdi t6i vach, dung méi chiét xuit 12 EtOH 30%, chiét 1 lan,

thoi gian chiét 1a 90 phit, ty 1& dung mdi/dugc lidu 1a 15/1. Tién hanh khao sat

hai phuong phap 1a phuong phép chiét siéu 4m va phuong phéap chiét hoi luu.
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Bang 2. Két qua khao sét lya chon phuong phép chiét xuat.

Hiéu suit chiét Quercetin tir duwgc liéu Trai hoa trin (%)

Miu Phwong phap siéu Am Phwong phép hdi luu
Spic (uV*s) Khoi lwgng (g) Spic (uV*s)  Khdi lwong (g)
1 1589868 1,0109 1280827 1,042
2 1535160 0,9501 1240716 1,009
3 1581996 1,0001 1242340 1,011
X £SD 1569008 29576  0,9897 +0,0356 1254627 + 22703 1,0207 +0,0185

Két qua & bang 1 cho thiy phuong
phap chiét siéu am cho dién tich pic
cao hon nhiéu so véi phuong phéap hoi
lvu. Do vay, phuong phép chiét siéu
am duogc lwa chon cho cac khao sat
tiép theo.

Tir céc két qua trén, ching toi dua
ra diéu kién xir Iy mau t6i uu nhu sau:
Céan chinh xdc khoang 1,0g bot trai hoa
tran chiét siéu am véi 15mL EtOH
30% trong 90 phiit. Loc dich chiét qua
gidy loc, cho vao mdy ly tim dé ly tim
v6i tbe d6 10.000 vong trong 2 phiit,
sau d6 gan lay 16p trén, cudi ciing loc
qua mang loc 0,45um.

Khio sdt cdc diéu kién HPLC dugc
lya chon theo yéu cAu dé thu duoc sic
ky do voi do phan giai tot hon cua céc
pic lién ké trong thoi gian luu tot hon.
Cic dung dich rira giai sic ky duogc
thém cac loai acid khiac nhau (acid
acetic, acid formic, acid phosphoric) &
cic ndng do khac nhau (0,01M, 0,05M

va 0,1M) dé tién hanh khao sit, danh
gid kha nang tich cdc thanh phan trong
mau. Két qua cho thay, khi thém acid
formic 0,2% vao pha dong pic thu
dugc c¢6 do phan giai tét va dbi xing
vé hinh dang. Sau khi khao sét cdc hé
dung mobi acetonitril:methanol; acid
acetic:methanol; acid formic:methanol;
acid phosphoric:methanol thay acid
formic:methanol cho két qua tét hon
cac h¢ con lai; do d6, hé nay duoc lya
chon 1am diéu kién sac ky.

Khao sat tin hiéu thu duoc ¢ budc
séng tir 254 - 400nm cho thay tai budc
séng 370nm, gid tri ty 1€ tin hi¢u trén
nhiu cao nhat, do d6, budc séng nay
dugc chon dé phan tich. Sac ky do thu
dugc tir cdc mau chuan va mau thir
dugc thé hién 6. Cac dinh sic ky cta
chat phan tich trong miu duoc xdc
dinh bang cich so sinh thoi gian luu
ciia ching voi thoi gian luu cua chét
chuan ddi chiéu.
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2. Két qua thim dinh phwong phap
Sic ky dd cua Quercetin trong mau chuan (a) va mau thir (b) & néng do
EtOH 30°:
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Mau Quercetin chuén (a)
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Mau thtr (b)

Hinh 1. Sic ky d6 cia Quercetin trong mau chuan (a)
va mau thtr (b) tr dich chiét trai hoa tran.

Két qua cho thay hinh anh pic tich rd rang, sic nét, nhidu nén thap. Thoi gian
xuat hién pic Quercetin trong mau thir 1a 24,343 phiit tvong ung véi thoi gian
xudt hién pic Quercetin mau chuan (24,330 phit) (Hinh I).

So sénh vé phd hap thu UV cta mau thir va mau chuan: Két qua chong phd
cho thdy, mau thr vd mau chuan c¢6 d6 tring khit ctia pho 12 0,9986 (Hinh 2),
chtng to pic thu dugc trén sic ky d6 gitra mau thir tinh khiét va cdc thanh phan
khac c6 trong mau thir khong anh huéng dén viéc phan tich Quercetin, tir d6, cho
phép tién hanh dinh tinh, dinh Iuong.

Pho UV mau chuan (a) Pho UV mau thtr (b)
Hinh 2. Phd UV cua Quercetin trong mau chuin (a)
va mau thtr (b) tir dich chiét trai hoa tran.

B 5o
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Tinh tuong thich hé¢ théng: Tién hanh sac ky lap lai 6 1an mAu chuan Quercetin
noéng d6 250 pg/mL theo diéu kién sic ky. Chuan Quercetin c6 do tinh khiét
98,1%, trong qué trinh can, khdi lwgng mau chudn di can 1a 0,001g. Két qua tinh
twong thich hé théng duoc thé hién ¢ bang 2. Tinh thich hop cta hé thdng sic ky

dugc dénh gid dwa vao do 1éch chuan twong ddi, dién tich pic, thoi gian luu.

Bang 3. Két qua tinh twong thich ciia h¢ thdng sac ky duge danh gia.

STT Thoi gian luu Dién tich pic S6 dia H¢ s0 bat
(phut) (mAU*s) 1y thuyét doi xirng
1 24,795 3,110,061 77833 1,04
2 24,741 3,195,032 79957 1,07
3 24,330 3,085,880 77225 1,03
4 24,914 3,129,559 78318 1,05
5 24,378 3,094,794 77448 1,04
6 24,723 3,192,226 79886 1,07

X+£SD 24,65+0,24 3134592 +48080,17 78444 +1203 1,05+0,016

RSD (%) 0,96 1,53 1,53 1,59

Két qua & bang 3 cho thiy, do léch chuan twong d6i RSD (%) vé dién tich pic
1,53 va thoi gian luu 0,96 déu < 2%. Nhu vay, phuong phdp phit hop voi hé
thdng phén tich.

Tinh dic hiéu: Tién hanh phén tich déng thdi mau chuan Quercetin, mau tring
va mau thir trong ciing diéu kién sic ky (Hinh 3). Két qua cho thay, thoi gian
xudt hién pic ctia Quercetin trén sic ky d6 mau thir va mau chuin nhu nhau. Pic
khong xuat hién & mau trang trong thoi gian tuong tng. Pic trén mau chuan va
mau thtr sic nét, rd rang, d6 rong chin pic nho. Két qua cho thiy phuwong phép

phan tich c¢6 tinh dic hi¢u dam bao.
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Mau Quercetin chuén (b)

Mau thtr (c)
Hinh 3. Sic ky d6 cua Quercetin trong 3 mau: MAu tring (a),
mau chuén (b), mau tht (c).

Khoang ndng d6 tuyén tinh: Khao sit khoang tuyén tinh ctia phwong phdp,
nghién ctru tién hanh pha mot day dung dich chuén ¢6 n6ng do 25, 50, 100, 250,
400 pg/mL, sau d6, xdc dinh twong quan gitra dién tich pic va ndng d6 cdc dung
dich Quercetin chuan.

Bang 4. Sy twong quan gitta dién tich pic va nong d6 Quercetin chuan.

Nong d6 chuin Quercetin (ug/mL) Dién tich pic (uV*s)
27,7 719941
52,2 1254236
110 1891113
248,5 2980110
388 4639164

Po6 thi trong quan gitra dién tich pic va nong dé Quercetin chuan

5000000 .
4000000 y = 10;5_05 + 602870
et REED9897
3000000 ERPPRSTEIE e
2000000 .
- -
1000000 P
0
a 50 100 150 200 250 300 350 400 450

Hinh 4. 6 thi tuong quan: Dién tich pic va néng dd Quercetin chuén.
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Két qua & bang 4 va hinh 4 cho thay khoang nong d¢ khao st c6 sy tuong
quan tuyén tinh gitra dién tich pic va ndng d6 Quercetin chuin v6i phuong trinh
duong chuan 12 y = 10250x + 602820, gid tri R*= 0,9897.

Do ding va do lap lai:

Bing 5. Két qua danh gid do lap lai.

Khéi lwong dwgc liéu (g) Dién tich pic (uV*s) Ham lwgng (mg/g)
0,9789 1548133 15,18
1,0439 1611014 15,18
1,0001 1584122 15,39
1,0215 1601707 15,37
0,9501 1535160 15,43
1,0109 1589868 15,35

X +SD 15,320 + 0,108
RSD (%) 0,705

Két qua bang 4 cho thay phuwong phdp c6 do lap lai cao v6i RSD = 0,705%.

Ham luong cta Quercetin trong dugc liéu trai hoa tran 1a 15,320 + 0,108 mg/g.

Bang 6. Két qua danh gid do ding.

Thém vao Diéntich  Tim lai Do thu hoi %+ SD RSD
(mg) pic (mg) (%) (%)
3,062 1968034 3,01 98,40
3,062 1981386 3,12 101,81 100,60 + 1,91 1,90
3,062 1980597 3,11 101,61
7,655 2448802 6,77 88,44
7,655 2465358 6,90 90,13 89,22 0,85 0,96
7,655 2455225 6,82 89,09
15,31 3501826 15,00 97,96
15,31 3446010 14,56 95,12 97,2+ 1,82 1,88
15,31 3512529 15,08 98,51
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Két qua phan tich dung dich thir
thém chuan duogc trinh bay & bang 5.
Ty 18 thu hdi & cdc ndng do khic nhau
tir 88,44 - 101,81 nam trong khodng
80 - 120% so véi luong chudn thém viao;
RSD thu dugc tir 0,96 - 1,90 < 2%,
chtng to phuong phdp duoc phat trién
dam bao d¢ chinh xdc trong khoang
nong do 80 - 120% nong d6 dinh luong
theo yéu ciu cua ICH.

Gi6i han phat hién va gii han dinh
luong: Tién hanh xdc dinh LOD béng
ciach dinh lugng hoat chit c6 trong
mau thtr, sau d6 pha loing dung dich

thir nay nhiéu lan dé dugc cic dung
dich thir ¢6 nong d6 giam dan, tién
hanh sic ky dé xdc dinh nong do t6i
thiéu, dong thoi phdt hién dugc ddp
g ctia chat phan tich

Két qua cho thiy giéi han phat hién
va gidi han dinh lugng cua Quercetin
1an luot 12 0,001 ug/mL va 0,004 pg/mL.

Két qua 4p dung phuong phdp di
thim dinh dinh luong Quercetin trong
trai hoa tran: St dung phuong phéap
tham dinh dugc tién hanh dinh lugng
cac mAu trai hoa tran c6 két qua thé
hién ¢ bang 7.

Bang 7. Ham luong Quercetin trong trai hoa tran.

Miu Khdi lwong dwoc liéu Dién tich pic Ham lugng
(2) (nV*s) (mg/g)
Mau 1 1,042 1602213 15,08
Mau 2 1,012 1593902 15,40
Mau 3 1,003 1585232 15,38
X+SD 1529 0,18

Két qua cho thay ham luong Quercetin trong trai hoa tran 1a 15,29 + 0,18 mg/g.
Phuong phdp da xay dung cho d6 chinh x4c va tin cay cao.

KET LUAN

Nghién ctru di xdy dung va thim
dinh dugc phuong phdp dinh lugng
Quercetin trong ciy trai hoa tran bang
phuong phap HPLC su dung coOt
Optimapak C;g3 (250mm x 4,6mm;
Sum); pha dong: MeOH - acid formic
0,2% (30:70); toc
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do dong 0,7 mL/phit; thé tich tiém
20uL; detector PDA-UYV tai budc song
370nm. Két qua tham dinh cho thay
phuong phép c6 do tuyén tinh cao, do
ding, do chinh xic, d0 dac hiéu cao,
giéi han dinh lugng thap cho phép dinh
lugng cac mau c6 ham luong hoat
chat thap.
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