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PHUONG PHAP QUANG PHO HAP THU UV-VIS
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TOM TAT

Dat van dé: Scopoletin la hoat chét chinh trong cdy nhau (Morinda citrifolia L., Rubiaceae)
c6 nhiéu tac dung trong diéu tri. Dé ddm bdo chét luong céc sén phdm chiét xuét tir cac bo
phén khéc nhau cla cay nhau, tién hanh xay dung quy trinh dinh luong scopoletin bang phd
hép thu UV-Vis cho két qua nhanh va déng tin cay.

Vat liéu va phwong phdp: Xay dung quy trinh dinh lwong scopoletin trong cao ddc qua
nhau bang phuong phap do phd hap thu UV-Vis theo huéng dén cia ICH Q2/R2.

Két qua va ban Iluan: Quy trinh dinh lwong dat tinh tuong thich hé théng véi RSD (%) =
0,3732% < 2%, tinh d&c hiéu, tinh tuyén tinh ndm trong khoén 2,5 - 20 ug/mL, LOD: 1,5320
ug/mL, LOQ: 4,6424 ug/mL, d6 chinh xac RSD = 0,2918% < 2%, dé ding nam trong khoéng
98 - 102%.

Két luan: Phuong phéap do phé hap thu UV-Vis phu hop dé dinh long scopoletin trong céc
sé&n phadm duoc chiét xuét ter cdy nhau.

Twr khéa: Cay nhau, scopoletin, UV-Vis, hép thu, RSD.

DEVELOPMENT AND VALIDATION OF A UV-VIS SPECTROPHOTOMETRIC
METHOD FOR THE QUANTIFICATION OF SCOPOLETIN
IN MORINDA CITRIFOLIA L. FRUIT EXTRACT

SUMMARY

Background: Scopoletin is a major bioactive compound in Morinda citrifolia L. (Rubiaceae)
with various therapedutic effects. To ensure the quality of products derived from different parts
of the plant, a reliable and rapid quantification method for scopoletin using UV-Vis
spectrophotometry was developed.

Materials and Methods: A UV-Vis spectrophotometric method was established and
validated for the determination of scopoletin in Morinda citrifolia fruit extract according to ICH
Q2/R2 guidelines.

Results and Discussion: The method demonstrated system suitability with RSD (%) =
0.3732% (< 2%), specificity, and good linearity in the range of 2.5 - 20 ug/mL. The limits of
detection (LOD) and quantification (LOQ) were 1.5320 ug/mL and 4.6424 ug/mL, respectively.
Accuracy was confirmed with RSD = 0.2918% (< 2%), and recovery values ranged between
98 - 102%.

Conclusion: The validated UV-Vis spectrophotometric method is suitable for the
quantification of scopoletin in extracts derived from Morinda citrifolia.
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1. DAT VAN BE

Céc hoat chat cé ngudn gbc thién nhién
ngay cang dwoc (rng dung nhiéu trong duoc
ph&m do tinh an toan, hiéu qua va it cac phan
rng phu.

Cay nhau (Morinda citrifolia L.) thudc ho ca
phé (Rubiaceae) la loai cay than go nhoé dwoc
trébng va moc hoang rat pho bién & Nam Bo
Viét Nam. Cac bé phan cua cay nhau bao
gobm qua, hat, vd, 14 va hoa déu cé gia trj dinh
dwéng va diéu tri nhwng qua dwoc coi la bod
phan chtra cac hO’p chat héa hoc c6 gia tri
nhat da dugc st dung trong céac bai thubc
dan gian cb truyén va ngay cang dwoc cac
nha nghién clru quan tdm do nhirng lgi ich
strc khée clia né. Nhiéu nghién clru da néu
bang chirng khoa hoc lién quan dén cac dac
tinh dwoc ly clia nhau, bao gdm chéng viém,
chdéng tang huyét ap, chéng tiéu dwdng va
chéng ung thw M,

Hoat chét quan trong trong qua nhau 13
scopoletin  (6-methoxy-7-hydroxycoumarin),
dan xuit coumarin, dwgc coi la hoat chéat
chinh gép phan vao mét s déc tinh sinh hoc
cla nhau, nhw khang viém, khang khuan,
chdng stress oxy héa, cac bénh lién quan dén
rbi loan chuyén héa nhw dai thdo dwong, roi
loan lipid mau, ha huyét ap, bao vé tim mach,
tc ché cac té bao ung thw va gidm cang
théng than kinh, dang chu y la tac dung chéng
tang huyét ap va béo vé tim mach 2-4,

Viéc san xuét cac san pham tir qua nhau
ngay cang tdng doi hdi phai kiém soat chat
lwong va xac thwe dé duy tri chat lwong san
phadm. Quy trinh kiém soat chét lwong | diéu
can thiét dé& dam bao cac sadn pham chra
ham lwong hop chét sinh hoc phu hop. Vi

muc dich nay, scopoletin da dwoc khuyén
nghi 1am thanh phan danh diu dé danh gia
kiém soat chat lwong va nghién clru dwoc
ddng hoc clia cac san pham tr nhau. Do dé,
can cé mdt phwong phap chinh xac, don gian
va tiét kiém chi phi dé& phan tich dinh lwong
scopoletin trong cac ban san phdm va san
phdm, phuc vu cho nghién ctru phat trién
thuéc va ddm bao chét lwong san pham 561,
Tw ly do d6, ching téi tién hanh dé tai: “Xay
dung va thdm dinh quy trinh dinh luong
scopoletin trong cao ddc qud nhau bang
phuong phap quang phé hép thu UV-Vis”,

2. POl TUONG VA PHUONG PHAP
NGHIEN CU'U

2.1. Béi twong nghién ctru

Cao dac qua nhau.

2.2. Dia diém nghién ctru

_Khoa Dwoc, Trwong Pai hoc Quéc té

Hong Bang.

2.3. Héa chét va thiét bj str dung trong
nghién cru

Mau the

Cao déc qua nhau (Bd mon Bao ché, Khoa
Duorc, Trwong Bai hoc Quoc té Hong Bang).
Cao dac dugc dieu che tlr bot thd qua nhau
(qua thu hai luc sap chin) theo phwong phap
chiét néng hoi lwvu & nhiét d6 60 °C véi dung
moi EtOH 80%.

Héa chat

Sopoletin chuén (C1HgOs >= 98%, Chem
Face, Trung Qudc), ethyl acetat dung cho
phan tich kiém nghiém.

Thiét bj

Bang 1. Thiét bj ding trong nghién ciru

Tén thiét bj Nha sén xuat Xuat xtv
Cén phén tich (chinh xac dén 0,1 mg) Shimadzu Nhat Ban
Cén do d6 am XY-105MW Trung Quéc
May do UV-Vis (Probe UV 2.51) Shimadzu Nhat Ban
Bé siéu am GT Sonic Nhat Ban
Binh dinh mtrc XY-105MW buc
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2.4. Xay dwng va tham dinh quy trinh
dinh lwong scopoletin trong cao dac qua
nhau

2.4.1. Xay dwng quy trinh dinh lwong
scopoletin trong cao dac qua nhau

*Chuén bi mau

- MAu chuan scopoletin: Can chinh xac
khoang 1,0 mg scopoletin chuan cho vao binh
dinh mrc 10 mL, thém ethyl acetat dén vach,
lac déu, siéu am 10 phat. Hut chinh xac 1 mL
dung dich géc vao binh dinh mirc 10 mL,
thém ethyl acetat dén vach, l&c déu. Dung
dich c6 néng d6 xap xi 10 ug/mL.

- M&u thir: Can chinh xac khoang 0,4671 g
cao dac qua nhau cho vao céc c6 mé 100 mL,
thém vao 25 mL ethyl acetat, gia nhiét trén
bép cach thiy & 95°C va khudy déu, chuyén
nhanh vao binh dinh mdéc 100 mL, tiép tuc
hoa tan hét lwong cao ddc con lai trong coc
c6 mé v&i 25 mL ethyl acetat va chuyén vao
binh dinh m&rc 100 mL, lac ky, siéu am 30
phat & nhiét dd 50°C, dé ngudi, bd sung ethyl
acetat dén vach, lac déu, loc qua mang loc
0,45 um, dwgc dung dich A. Hut chinh xac 1
mL dung dich A vao binh dinh m&c 50 mL,
siéu am 10 phut, dé ngudi, thém ethyl acetat
dén vach, lac déu, dwoc dung dich B. Hut
chinh xac 1 mL dung dich B vao binh dinh
murc 10 mL, thém ethyl acetat dén vach, duoc
dung dich tht.

- Quét phd dung dich mau chuén, mau thiv
trén may quang phd UV-Vis & khoang buéc
séng 200 - 400 nm dé tim ra Amax, dung ethyl
acetat lam mau tréng.

- Do d6 hap thu phd UV-Vis ctia mau chuén
va mau thir tai bwdc s6ng Amax da tim théy.

*Tinh tuong thich hé théng

- Céch tién hanh: Do do hap thu 6 lan
mau chuén scopoletin v&i ndng do khoang
10 pg/mL, ghi lai két qua. Quy trinh dinh
lwong dat tinh twong thich hé théng khi d6

hap thu phd UV-Vis ctia mau chuan cé RSD <
2%.

*D6 dac hiéu: Quét phd hép thu UV-Vis tir
200 nm dén 400 nm cGia mau chuan, mau thr
va mau trang (ethyl acetat).

*Yéu cau

- MAu thtr phai cé phé hap thu UV-Vis va
bwéc séng hap thu cwc dai gibng méau
chuén.

- Mau trdng khéng c6 buwéc séng hap thu
cwc dai tai bwdc séng clia mau chuan va
mau thip.

2.4.2. Thdm dinh quy trinh dinh Iwong
scopoletin bang phwong phép quang phé
UV-Vis

*Tinh tuyén tinh

- Cach tién hanh: Can chinh xac 1,0 mg
scopoletin chudn vao binh dinh mrc 10 mL,
bd sung ethyl acetat dén vach, lac déu, siéu
am 10 phut thu dwoc dung dich gbc A. Tw
dung dich gbc A pha véi ethyl acetat thanh
cac mau c6 néng dd nam trong khoadng tr 2,5
dén 20 pg/mL dé dwoc day dung dich chuén
can do.

- Tién hanh do d® hap thu clia cac mau
dung dich chuan & bué'c s6ng Amax. M6i mirc
ndng doé do 3 1an, lay gia tri trung binh. Tinh
hé sb twong quan R? va thiét 1ap phuwong
trinh hoi quy tuyén tinh gitra néng d6 va do
hép thu. St dung tréc nghiém F (F test, phan
phdi Fischer) dé danh gia tinh twong thich
cta phwong trinh hdi quy. S dung tréc
nghiém T (T test, phan phbi Student) dé kiém
dinh y nghia cta cac hé sb trong phwong
trinh héi quy.

Yéu cau: R? = 0,995 trong khoang tuyén
tinh da khao sat.

Tw phwong trinh héi quy tinh gi&i han
phat hién va gi¢i han dinh lwvgng theo céng
thaee: LOD = 3,3%6/S; LOQ = 10%5/S (6 dwoc
lay tlr thdng ké hdi quy tuyén tinh cla phép
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do va S (slope) la do dbc (a) cta phuong
trinh y = ax + b) [7,

*BD6 chinh xac

Céch tién hanh: Can chinh xac 6 mau cao
dac quad nhau va pha lodng dén ndng do
khoang 6 pg/mL. Cac mau thi tién hanh do
dd hép thy, méi mau do 3 lan va lay gia tri
trung binh.

Tinh gia tri trung binh va d6 léch chuan
twong d6i RSD (%) dé danh gia do chinh xac.

Ham lwgng (mg/g) = xDex 'V

t
axmex 100
Trong do:
A: : D6 hép thu dung dich mau thur.
a : He sb géc phuwong trinh dwdng chuén.
D: : D6 pha loang dung dich mau thir.
V : Thé tich hoa tan.
m. : Khdi lwong can thue té (mg).
Quy trinh dinh lwgng dat d chinh xac néu
RSD < 2%.
*Po dung
Céch tién hanh: Binh lwong cao dic qua
nhau bang phwong phap do d6 hap thu phd
UV-Vis @& xac dinh ham lwong scopoletin. Tty
két qua dinh lwong, pha dung dich mau tha
c6 ndng dd khoang 10 ug/mL. Do dd hap thu
phd UV-Vis & budc s6ng Amax, Xac dinh ham
lwong scopoletin. Twr két qua do, quy ham
lwong scopoletin ¢ trong mau thir vé 100%.
D6 dung clha phwong phap dinh lwgng

duwoc xac dinh bang cach pha 9 mau thir dinh
lwong va thém chuan & 3 mirc ndng d6 80%,
100%, 120%.

3 mau diu thém scopoletin chudn bang
80% so véi lwong co trong mau thir.

3 méu tiép thém scopoletin chuan béng
100% so voi lwgng cé trong méau thir.

3 méu tiép thém scopoletin chuan béng
120% so v&i lwgng cé trong méau thir.

Tién hanh do do hap thu phé UV-Vis cla
cac mau & budc song cuc dai (Amax da duoc
xac dinh trong muc 2.4.1) dé& xac dinh ham
lvong hoat chét trong trong mau thlr thém
chuén, tir d6 tinh ra ty [& phuc héi ctia phwong
phap dinh lvgng va so sanh lwgng scopoletin
tim thdy so v&i lwong scopoletin chuan da
thém vao theo cdng thurc.

Quy trinh dinh lwong dat d6 dung néu ty lé
phuc héi nam trong khoang 98 - 102%.

2.4.3. Xac dinh ham lwong scopoletin
trong cao dac qua nhau

Pha mau th twong tw nhw mau thd muc
2.4.1. Tién hanh do d6 hap thu phd UV-Vis &
bwdc soéng Amax dé xac dinh ham lwong
scopoletin trong cao dac qua nhau.

3. KET QUA VA BAN LUAN

3.1. Tinh twong thich hé théng

Két qua thdm dinh tinh twong thich hé
théng cta quy trinh dinh lwong scopoletin
dwoc trinh bay trong bang 2.

Bang 2. Két qua tham dinh tinh twong thich hé théng cua quy trinh dinh Iwvong

Mau D6 hap thu (A) Xt ly két qua
1 0,560
2 0,561 Sé lan thwe nghiém: 06
3 0,560 X =0,562
4 0,562 SD = 0,0021
5 0,564 RSD =0,3732
6 0,565
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- Gia tri dd hap thu dao dong rat nhd, trong khoang tr 0,560 dén 0,565.

- Gia tri RSD thu duwogc 1a 0,37%, < 2,0%, quy trinh dinh lwgng scopoletin bang do dé hap
thu phd UV-Vis dat tinh twong thich hé théng.

3.2. D6 dic higu

Két qua thdm dinh do dac hiéu bang phwong phap quang phd UV-Vis thé hién trong

hinh 1.

Sample Graph

0.749 r

0.600

0.400

Abs.

0.200|

0.000+

——  Mau chuan
——  Mé&u thr thém chuén
—  Méau thir

-0.052 L
250.00 300.00

350.00

400.00

Hinh 1. Bé dic hiéu ctia mau thir, mau thi thém chuin va mau chuén scopoletin

- Cyc dai hap thu cuia scopoletin & buéc
séng 339 nm, dung méi khéng cé dinh hép
thu cyc dai & bwéc song nay.

- Ca hai phd hép thu déu thé hién Amax tai
khodng 339 nm, khoéng cé sy dich chuyén
buwdc séng I&n, cho thdy mau ther va mau
chuén c6 ban chét phé gan nhuw twong déng.

- Hinh dang dwéng cong phé cla hai mau
gan nhw trung khdp, khéong xuét hién dinh bét

thwdng hay phdé méi, chirng té khéng co sw
nhiéu tlr cac thanh phan khac trong mau thar.
Quy trinh dinh lwong scopoletin bang phd
UV-Vis dat dé dac hiéu.

3.3. Tinh tuyén tinh

Két qua d6 hap thu khao sat tuyén tinh
cla cac mau chuan thé hién trong bang 3
va hinh 2.

Béang 3. D6 hap thu cua céc mau chuan & bwéc séng 339 nm

M3u 1 2 3 4 5
Néng do (ug/mL) 2,5 5 10 15 20
Pé hap thu (339 nm) 0,219 0,415 0,708 1,133 1,440
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Tuyén tinh
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Hinh 2. Bé thi tinh tuyén tinh giika néng dé va dé hap thu ctua scopoletin chuan

Trég nghiém tinh twong thich cta phuwong
trinh hGi quy bang trac nghiém Fisher

F = 951,079 > Foa (s13 = 10,128:
Phwong trinh hoi quy twong thich.

_Kiém tra y nghia cta cac hé sb B; bang
trac nghiém “T” (test student):

to = 1,6415 < to,05 = 3,1824: Hé Sé Bo
khéng cé y nghia

t = 30,8396 > to,05= 3,1824: H& s6 B co y
nghia

Phwong trinh héi quy tuyén tinh

¥ =0,0702x v&i R? = 0,9969

Gi¢i han phat hién (LOD) va gi¢i han dinh
lwong (LOQ):

Gi¢i han phat hién: LOD = 3,36/S = 3,3*
0,0326/0,0702 = 1,5320 pug/mL

Gi¢i han dinh lwvong: LOQ = 106/S =
10*0,0326/0,0702 = 4,6424 pug/mL

Hé s6 twong quan R2= 0,9969 > 0,995
twong rng véi ndng dd tir 2,5 dén 20 pug/mL,
dod héap thu (A) tuyén tinh trong khoang néng
dd da khao sat dat tiéu chuan quy dinh cla
ICH. Vi vay, phwong trinh twong thich va
phwong phap dinh lwong dat yéu cau vé tinh
tuyén tinh.

3.4. b6 chinh xac

Két qua thdm dinh d6 chinh xac clia quy
trinh dinh lwong scopoletin dwoc trinh bay
trong bang 4.

Béng 4. Két qua tham dinh d6 chinh xdc cua quy trinh dinh lwong scopoletin

miy | KhSiluong [ DG hdpthy | Ham lugng Xib 1y két qui
1 0,3341 0,470 0,601
2 0,3339 0,469 0,600 Sb 1an thywe nghiém n = 6
3 0,3342 0,471 0,602 X =0,4006
4 0,3345 0,473 0,604 SD =0,0012
5 0,3343 0,472 0,603 RSD =0,2918
6 0,3348 0,474 0,605
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- Gia tri d6 hap thu trung binh dao déng tw
0,469 dén 0,474, RSD = 0,2918%, < 2%.

Vé&i gia tri RSD = 0,2918%, phwong phap
dinh lwgng scopoletin trong mau thir bang do
phd hap thu UV-Vis cé dd chinh xac cao, dat
chuén thdm dinh theo ICH Q2(R1). Két qua
nay khang dinh:

- Phwong phap c6 kha nang xac dinh
chinh xac ham lwgng scopoletin trong cac

mau thuc.

- C6 thé str dung phwong phap cho céac
muc dich dinh lwgng, kiém nghiém san pham,
ho&dc kiém soat chat lwgng nguyén liéu cod
chtra scopoletin.

3.5. Do dung

Két qua thdm dinh do dung cla quy trinh
dinh lwgng scopoletin dwoce trinh bay trong
bang 5.

Bang 5. Két qua tham dinh dé dung cuda quy trinh dinh lwong

Wy D6 hap Néng dé Lwong chuan Lwong clfué’n Ty I‘é
thu (A) (ug/mL) thém vao tim thay phuc hoi (%)
1 1,281 0,0899 8,00 7,9910 99,888
2 1,281 0,0899 8,00 7,9910 99,888
3 1,282 0,0900 8,00 7,991 99,888
4 1,426 0,1001 10,00 10,089 100,890
5 1,427 0,1002 10,00 10,0891 100,891
6 1,428 0,1002 10,00 10,0891 100,891
7 1,553 0,1090 12,00 11,882 99,017
8 1,551 0,1089 12,00 11,8819 99,015
9 1,552 0,1090 12,00 11,882 99,017

Tt ca cac gia tri déu nam trong khodng
98 - 102%, quy trinh dinh lwong dat yéu cau
vé do dung.

Céac budc tién hanh xay dwng quy trinh
dinh lwgng theo dung quy dinh trong huwdng
dan ICH Q2(R1) " va cac quy chuan vé sk
dung quang phd hap thu UV-Vis trong phan
tich kiém nghiém cac hoat chat 9. Péi voi
dinh lwgng scopoletin, phwong phap HPLC
van dwoc coi la chuan vang véi dd chinh xac
cao, tuy nhién can thiét bj dat tién va thoi gian
phan tich dai 1%, S&r dung quang phd hap
thu UV-Vis véi thiét bi don gian, cho két qua
nhanh. Tuy khéong c6 do dac hiéu cao nhw
phwong phap dinh lwgng bang HPLC nhuwng
véi két qua cia nghién ciu nay, phuwong
phap do phd hap thu UV-Vis hoan toan cé thé
str dung dé dinh lwong scopoletin trong cao

dac dwoc diéu ché tlr qua nhau. Két qua cla
phwong phap twong ddng véi cac nghién ciru
khac 6.1,

Quy trinh da xay dwng dat cac yéu ciu vé
tinh twong thich hé théng, tinh dac hiéu, tinh
tuyén tinh, do dung, dd 1ap lai, két qua dang
tin cay va cé thé ap dung dé dinh lwong
scopoletin trong cac mau cao chiét ethanol tir
qua nhau.

3.6. Dinh lwgng scopoletin trong cao
dac qua nhau

DPé chirng minh két qua va do tin cay cla
phuwong phap dinh lwgng scopoletin trong
cao dac qua nhau bang phuong phap do phd
hdp thy UV-Vis, tién hanh dinh lwong
scopoletin trong 3 mau cao chiét EtOH tir qua
nhau. Két qua thé hién trong bang 6.
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Bang 6. Ham Iwong scopoletin trong cao dic chiét EtOH tir qua nhau

Mau Khéi Irong cén Do hap Do hap thu Ham Iwong Ham Iwong
(9) thu (A) trung binh (mg/g) (%)

1 0,470
0,3342 0,469 0,470 0,601 0,060

0,470

2 0,452
0,3342 0,451 0,451 0,577 0,058

0,451

3 0,461
0,3342 0,460 0,462 0,591 0,059

0,461

Ham lwong scopoletin trong cac mau cao
chiét EtOH duwoc xac dinh bang phuong
phap quang phé UV-Vis tai buwéc séng hap
thu 339 nm. Két qud thu dwoc cho thay
phwong phap do phd hap thu UV-Vis hoan
toan c6 thé &ng dung vao thuc t& dé dinh
lwong scopoletin trong cao chiét EtOH tw
qua nhau.

4. KET LUAN

Xay dung va thdm dinh quy trinh dinh
lwong scopoletin trong cao dac qua nhau
bang phwong phap do phd hap thu UV-Vis
duwoc tién hanh theo hwéng dan cia ICH
Q2/R2 (2023) dat yéu cdu voi tinh twong
thich hé théng RSD (%) = 0,3732% < 2%,
tinh dac hiéu, tinh tuyén tinh nam trong
khoan 2,5 - 20 pug/mL, gi¢i han phat hién
(LOD) : 1,5320 ug/mL, gi¢i han dinh
lwong (LOQ) : 4,6424 pg/mL, d6 chinh xac
RSD = 0,2918 < 2%, dd ddng nam trong
khoang 98 - 102%. V&i két qua nay, phwong
phap do phd hap thu tir ngoai UV-Vis hoan
toan co6 thé ap dung dé dinh lwong scopoletin
trong cac san pham tir qua nhau, phuc vu
trong nghién cru phat trién thubc.

Nghién ctru nay dugc Truong DPai hoc
Quéc té Hong Bang cép kinh phi thuc hién.
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