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Summary

Quercetin is a potent antioxidant flavonoid and found in Carica papaya leaves in our previous
study. The aim of this study was to isolate quercetin from leave extracts of Carica papaya L.,
Caricaceae using HPLC-DAD. Fresh papaya leaves were collected in Dong Nai. The flavonoid
compounds were extracted from papaya leaves with ethanol. Sample purification was
performed using shaking liquid-liquid distribution with ethyl acetate. 10 uL of sample was
injected onto Phenomenex C18 column maintained at room temperature on a HPLC Agilent
1050 equipped with a DAD detector set at 370 nm. The mobile phase consisted of a mixture of
acetonitrile and acetic acid 1% set at a flow rate of 1 ml/min. The validation criteria included:
selectivity, linearity, accuracy, precision, recovery, lower limit of quantification were met the
requirements. The total HPLC run time was 20 min. The retention times for quercetin were
8.17 min. Quercetin linearity was in the range of 0.25 - 50 ppm. Mean intra-day and inter-day
precision levels for quercetin were good with RSD below 2%. The lower limit of quantification

was 0.25 ppm. In conclusion, quercetin amount in Carica papaya leaves was 153.74 ug/g.
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Pat van dé

Cay du du (Carica papaya L., Caricaceae) la
mot loai cay dn qua trdng kha phd bién & cac
nwédc nhiét déi nhw Viét Nam. Trén thé gidi da
c6 nhiéu nghién ctru cho thay dich chiét 14 du du
cé nhiéu tac dung duoc ly. O Indonesia, 1a du
dd con dwoc str dung nhw mét loai rau, tra va
thuéc cb truyén cho nhiéu muc dich nhu ting
cdm giac ngon miéng, tdng san xuét sira me, ha
st va chira bénh sét rét ' Mot vai nghién ctru
da phan lap dwoc quercetin ttr 1a du dd va xac
dinh day 1& mét flavonoid c6 tinh chéng oxy héa
manh nén cé tinh khang khéi u, khang viém va
kich thich mién dich . Do d4, ham lwong
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quercetin 18 mét trong cac yéu t6 anh hwéng
dén hiéu qua dwoc ly clia cac ché pham thubc
lam tir 14 du dd. Muc tiéu cla dé tai 1a Xac dinh
ham lwong quercetin trong 1& du da - Carica
papaya L., Caricaceae bang phwong phap sac
ky 16ng hiéu nang cao nham gép phan danh gia
chat lwong nguyén liéu 14 du dd dung dé phan
lap quercetin tinh khiét hodc dung lam thuéc.

Nguyén vét liéu va phwong phap

Nguyén liéu

L4 cay du da twoi (Carica papaya L.,
Caricaceae) dat kich thwéc khoang 30 cm tw
cubng dén dinh 14, dwoc thu hai tai Xa Tan
Triéu, Huyén Vinh Ctu, Tinh Déng Nai. L4 duwoc
riba sach, thai nhd khodng 1 cm, sdy kho,
sau do xay thanh bét tho.

Chét chuén - Dung méi - Héa chét

Ethanol, cloroform, n-hexan, ethyl acetat,
methanol, amoniac dam dac, acid hydrocloric
dam dac, acid sulfuric dam dac, thubc thir (TT)
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Dragendorff, FeCl; 5%/ethanal, xanh
bromocresol (Trung Québc). Acetonitril,
methanol, acid acetic, acid formic (Hang Merck).
Nuoc cat 2 1an dat tiéu chudn dung cho HPLC.
Chét chuan dbi chiéu quercetin (d6 tinh khiét
99,01%).

Trang thiét bi

Hé théng HPLC Agilent 1050 (Detector DAD).
Co6t Phenomenex C18 (4,6 ID x 150 mm x 3,5
pm). Can phan tich Sartorius (d6 nhay 0,01 mg).
Céc trang thiét bi, dung cu théng dung dung
trong phong thi nghiém.

Phwong phap nghién ctru

Chuéan bj mau

Chiét xuét flavonoid toan phén trong l& du du:
Can chinh xac 3 g bot 14 du du (46 dm 3,9%)
cho vao binh nén nat mai 250 ml, thém 50 ml
ethanol 70%, chiét siéu am 30 phat, nhiét do
50°C (x 3 1an). Gop dich chiét va c6 thu hdi dung
moi dén can, hoa tan lai véi acid HCl 2% dén
pH 2, 1ac phan bd v&i n-hexan (30 ml x 3 1an).
Dich nuéc con lai tiép tuc lac véi ethyl acetat
(30 ml x 3 1an). Gop toan bd dich ethyl acetat,
thu héi dung médi dén cén. Hoa tan toan bo can
v6i dung moi MeOH dén vach trong binh dinh
méc 100 ml. Cac mau thlr nay dwoc st dung
khao sat do lap lai va d6 chinh xac trung gian.

Dung dich chuén géc: Can chinh xac va hoa
tan 10 mg quercetin (tinh khiét 99,01%) bang
dung méi methanol trong binh dinh mic 100 ml,
thu dwoc dung dich chudn gbc cé ndng dd
100 ppm (Chuén 100).

Chuén bj mdu khdo séat tinh tuyén tinh,
pht hop hé théng: T dung dich chudn
100 ppm, pha cac giai mau chuan cé ndng do
2,5; 5; 10; 20; 50 (ppm) trong methanol. Cac
chuan 2,5; 5; 10; 20; 50 ppm duwoc dung khao
sat tinh tuyén tinh. Chudn 5 ppm duwoc dung
khao sat tinh phu hop hé théng.

Chuén bi méu khdo sét tinh dic hiéu:
M&u trédng 1& MeOH. MAu chuan la dung dich
quercetin 5 ppm. Mau thir: dich chiét chuan bi
mau nhuw phan khao sat do 13p lai.

Chuén bj méu khao sat do dung: Tién hanh
can bot l1a du da va chiét gibng quy trinh khao
sat d6 chinh xac. Thém vao cac binh dinh mirc
dung dich chuan 100 ppm twong trng véi 3 mirc

nong dd 80%, 100% va 120%, méi mirc ndng do
3 mau.

Diéu kién sac ky: Tiém 10 pl mau vao cot
séc ky C18 & nhiét d6 phong. Rira gidi cac chéat
phan tich trén cot bang pha déng véi tbc do
dong 1 ml/ phut va chay theo chwong trinh
gradient v&i kénh C (ACN) va D (acid acetic
1%); 0 — 10 phut: 30% C; 11 — 20 phut: 100% C.
Buéc song phat hién: 370 nm.

Tham dinh quy trinh dinh lwong: Thuc
hién theo huwdng dan ciia AOAC P,

Két qua

Tinh phu hop hé thong

Tién hanh s&c ky 6 1an chuan 5 ppm cho thay
RSD% cua th&i gian lwu, dién tich pic < 2%; sb
dia ly thuyét > 2000; hé sb bat dbi 0,8 < As < 1,5.
Vay quy trinh dat tinh phu hop hé théng
(bang 1).

Bang 1. Két qua tinh tuong thich hé théng
cla quercetin

Hé s6
Thoigian Dientich o4 gra iy ::
STT Iwu thuyét
; (MAU x 0,8 <
(phut) gidy) (N >2000) As <
1,5
1 8,025 212,48 11576 0,87
2 7,835 211,57 11962 0,86
3 7,783 208,79 11984 0,87
4 7,705 210,19 12030 0,86
5 7,680 209,45 12061 0,86
6 7,666 210,16 12614 0,86
B 7,782 210,44
RSD% 1,73 0,65
Tinh dac hiéu

Tién hanh sé&c ky 1an lwot mau trang (MeOH),
chuan 5 ppm va mau thir. Két qua cho thy séc
ky d6 mau tradng khéng c6 tin hiéu tai thdi gian
lwu cla pic can dinh lwong trong sac ky d6
(SKD) ctia mau chuén va thtr; SKD ctia mau tho
cho pic cé thoi gian lwu (8,174 phat) twong tng
v&i sac ky db clia mau chuén (8,094 phut). Cac
pic khac trén SKD clia mau thir tach hoan toan
so v&i pic can dinh lwong. Vay quy trinh dinh
lwgng quercetin co tinh dac hiéu (hinh 1).
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Hinh 1. SKD khao sét tinh d&c hiéu cta quercetin véi (a) mau tréng,
(b) mau quercetin chuén 5 ppm va (c) méu thir

Tinh tuyén tinh Stx Cc x C% x 100

Do thi biéu dién mdi twong quan gitra ndng X (uglg) =
dod quercetin va dién tich pic (hinh 2) cho biét Stxmx (1-a)
phwong trinh tuyén tinh: y = 43,084x — 7,2855 Trong dé:

(R? = 0,9999). K&t qua phan tich thdng ké bang
Excel v&i dd tin cdy 95% cho thdy: phwong trinh
hdi quy tuyén tinh véi F = 413 x e® < Fa
=6,608 ; hé sbacoéynghiadop= 14xe’<q
= 0,05; Hé sb b khéng cé y nghia do p-value (b)
=0,08 > o = 0,05. Nhw vay phwong trinh héi quy
co dang la: § = 43,084x (R® = 0,9999) véi
khoang tuyén tinh 2,5 — 50 ppm.

St: dién tich pic mau thdr (mAU*s)
Sc: dién tich pic mau chuén (mAU*s)
Cc: nbng d6 mau chuén (ppm)
C%: d6 tinh khiét chudn (99,01%)
m: khéi luvong can méu thir (g)
a: d6 &m duoc liéu (3,90%)
Bang 1. Két quéa thdm dinh dé I4p lai

Khéi lwong Dién tich _ 11am lwong
5 2 x . quercetin trong

prT Mau can mau plc* méu thir (X)
2000 y:4:;233>;§g,5855 thu, (g) (mAU S) (I-'g/g)
- ' 1 2,9985 189,54 154,74
Y0 2 3,0025 191,76 156,34
2 3 3,0005 189,10 154,27
g 104 4 2,9994 187,76 153,24
g o 5 3,0265 188,62 152,56
6 3,0356 187,62 151,30
B : ‘ ‘ ‘ ‘ ‘ B 153,74

o 10 2Dméﬁ?£l)m) 40 50 60 RSD% 1 ’15

Hinh 2. Tuong quan gitra néng do quercetin

Nhén xét: RSD (%) cua két qua dinh lwong

quercetin trong mau the < 2%. Nhw vay, quy
trinh dinh lwong dat yéu ciu vé do 1ap lai.

D6 chinh xac trung gian

Tién hanh séc ky cac mau thtr véi cing mot
quy trinh phan tich, khac ngay phan tich.

va dién tich pic
D6 chinh xac

D6 Iap lai: Ham lwong quercetin trong mau
th&r dwgc tinh theo coéng thirc:

Bang 2. Két quéa thdm dinh do chinh xéc

STT Ngay 1 Ngay 2
Khéilwong  Dién tich pic  Ham lwong madu  Khéi luong Dién tich pic Ham lwong méu
maéu (g) (mAU*s) thir (ug/g) méu (g) (mAU*s) thir (ug/g)
1 2,9985 189,54 154,74 2,9985 185,70 151,60
2 3,0025 191,76 156,34 2,9965 186,91 152,69
3 3,0005 189,10 154,27 2,9975 185,27 151,30
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4 2,9994 187,76 153,24 3,0012 186,58 152,18
5 3,0265 188,62 152,56 3,0002 186,56 152,22
6 3,0356 187,62 151,30 2,9962 186,86 152,67
B 153,74 152,11
RSD% 1,15 0,37

2 ngay phan tich: TB = 152,93 pglg va RSD% = 0,99%

Nhén xét: Dung F-test kiém tra cho thdy két
qua dinh lwgng clia 2 ngay phan tich cé phwong
sai khac nhau khdong c6 y nghia. Dung t-test
kiém tra thay két qua dinh lwong trung binh cla
2 ngwdi phan tich khac nhau khéng c6 y nghia.

Gia tri RSD (%) két qua dinh lwong cia méi

ngay phan tich va ctia c& hai ngay phan tich déu
nhé hon 2%. Nhw vay, quy trinh dat dé chinh

xac trung gian.

D6 dung

Bang 3. Két qua tham dinh do dung

Miu Khéi lwong  M&u chuén thém Dién tich pic  Lwong chattimlai  Ti I,? phuc

(9) vao (ug) (mAU”s) (bg) hoi (%)

A 3,0525 396,04 373,75 412,42 104,13

80% B 3,0007 396,04 369,96 411,43 103,88

C 2,9995 396,04 369,38 410,25 103,58

B 103,86
RSD% 0,26

A 3,0012 495,05 411,99 510,23 103,06

100% B 3,0005 495,05 410,52 506,87 102,38

C 3,0045 495,05 409,05 502,80 101,56

B 102,34
RSD% 0,73

A 3,0025 594,06 454,08 609,04 102,52

120% B 2,9995 594,06 456,02 614,06 103,36

C 3,0072 594,06 454,63 609,62 102,61

B 102,83
RSD% 0,44

Nhén xét: O cac mirc ndng dd 80%, 100% va
120%, ti 1& phuc hdi cac mau nam trong khoang
90 - 107% va cac gia tri RSD% < 2%. Nhw vay,
quy trinh dat yéu cau vé dé dung.

Tw cac két qua trén cho thay quy trinh dinh
lwong quercetin trong dwoc liéu 14 du da bang
phwong phap HPLC dat cac yéu ciu tham dinh.

Ban luan

Phan tich dinh Iwgng la mét cong cu quan
trong dé biét thong tin v& thanh phan va ham
lwong cac thanh phan hoat tinh cé trong nguyén
lieu thue vat ¥ trong d6 mot sb thanh phan co
tac dung dwoc ly 1a tac dung chéng oxy héa P
Quercetin 1a mét flavonoid ¢ tinh chéng oxy
héa manh nén cé tinh khang khéi u, khang viém
va kich thich mi&n dich . M6t vai nghién ctru
da phan lap dwoc quercetin tlr la du da. Vi vay,
ham lwong quercetin 1& moét trong cac yéu to

anh hwdng dén hiéu qua dwoc ly cia cac ché
pham thubc lam tir 14 du du.

Dé phan lap va tinh khiét quercetin tir duoc
liéu, cac phwong phap chiét xuat sé& dwoc sl
dung v&i muc dich thu dwoc cao chiét thd co
hiéu suat cao. Hiéu suat chiét va tac dung dwoc
ly cGa cac thanh phan héa hoc thu duwoc phu
thudc nhiéu vao do phan cwc dung mai chiét. Do
do, trong chiét xuét quercetin tr dwoc liéu, mot
vai nghién clru da thwc hién chiét cao toan phan
& du da voéi methanol, sau doé phan tich
quercetin trong cao phan doan butanol tir cao
toan phan methanol , trong khi cac hop chét
flavonoid toan phan ciing dwoc chirng minh dat
hiéu suét cao nhét khi chiét v&i ethanol . Trén
thwc té&, do doc tinh cla methanol cao hon
ethanol nén ethanol thwong dwoc chon la dung
méi dé chiét cao thé tir duoc liéu.
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Theo két qua khao sat truéc do cha chung
t6i, cac cao toan phan la du du dwoc chiét voi
cac néng dd ethanol khac nhau 50%, 70% va
90%. Két quéa khao sat cho thay ethanol 90% la
dung méi cho hiéu suét chiét xuét cao nhét; tuy
nhién ciing kéo theo rat nhiéu tap kém phan
cwe. Khi st dung dung méi ethanol 50%, cé
hién twong tao nhii rat lau tach trong qua trinh
l&c phan bd nén khé sir dung. Ethanol 70% chiét
thuan loi hon, cho hiéu suét chiét cao nén duwoc
chon lam dung méi chiét cao toan phan Ia du du
trong nghién clu nay. Sau khi loai bd cac tap
chat kém phan cuc bang cach acid héa dich
chiét toan phan ethanol va l&c véi dung moi
n-hexan, cac hop chat flavonoid chiva quercetin
dwoc chiét trong phan doan ethyl acetat.

Nhiéu phwong phap phan tich cling dwoc
xay dung d& xac dinh ham lwong quercetin
trong duwoc liéu nhu séc ky 16p mdng, séc ky
I6ng hiéu nang cao ¥, dién di mao quan .

Két qua cla nghién clu nay cho thay
phwong phap HPLC-DAD cho khoadng tuyén
tinh ndng d6 quercetin 2,5 — 50 ppm v&i hé sb
R? = 0,9999. Tir sic ky d6 mau thr 13 phan
doan ethyl acetat, pic ctia quercetin dwoc thay
cht yéu so v&i cac hop chét flavonoid khac
trong mau th&r flavonoid toan phan. Diéu do
chirng t6 phwong phap chiét xuét quercetin la
flavonoid trong la du du la phu hop. Phuwong
phap dinh lwong quercetin trong 14 du da bang
HPLC-DAD da duoc xay dwng thdm dinh dat vé
tinh dac hiéu, d6 dung va dé chinh xac véi gidi
han dinh lvgng la 2,5 ppm. Phwong phap nay
da xac dinh ham lwgng quercetin trong la du du
(Carica papaya L., Caricaceae) la 152,93 ug/g
dwoc liéu.

Két luan

Pé tai da xay dwng va thdm dinh quy trinh
dinh lwong quercetin trong la du da (Carica
papaya L., Caricaceae) bang phwong phap
HPLC-DAD. Phuong phap nay cé thé dwoc st
dung dé kiém tra d6 tinh khiét cGa quercetin
phan lap duoc tir 14 du da d& 1am ngudn chét
déi chiéu tv 14 du da, gép phan phuc vu
cho cong tac kiém tra chéat lwong nguyén liéu
va cac ché phdm cé chva 1a du du dang lwu
hanh trén thj trwdng.
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