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Abstract: In this study, we developed a quantitative analysis method for hydroxychavicol (HC) in
the ethyl acetate fraction of the total ethanol extract of Piper betle using high-performance liquid
chromatography. The stationary phase utilized a reversed-phase silica gel C18 column (5 pm x 4.6
mm x 250 mm), while the mobile phase consisted of acetonitrile and 0.05% orthophosphoric acid in
water (30:70, v/v). The flow rate was set to 1 ml/min, with a chromatography run time of 20 minutes
and a column temperature of 40 °C. Detection was carried out at a wavelength of 210 nm,
corresponding to the maximum absorption wavelength of HC. The injection volume was 20 pl. The
retention time for HC was about 14.03 minutes. Within the concentration range of HC from 7.68 to
276.50 pg/ml, there was a strong linear correlation between peak area and solution concentration.
The method ensured specificity for HC, with high accuracy and precision, evidenced by a recovery
rate from 98% to 102% and a relative standard deviation of repeatability < 2%. The limits of
detection and quantification were 0.87 pg/ml and 2.87 pg/ml, respectively.
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Xay dung phuong phap dinh lugng hop chat hydroxychavicol
trong cao phan doan ethyl acetat cua dich chiét toan phan
ethanol tir cAy Trau khong (Piper betle L.)
bang sic ky 16ng hiéu ning cao
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Tom tat: Trong nghién ciru nay di xay dung dugc phuong phap dinh lugng hydroxychavicol (HC)
trong cao phan doan ethyl acetat cua dich chict toan phan ethanol tir la Trau khong bang phuong
phap sdc ky long hi€u ning cao. Pha tinh dugc sir dung 1a cdt silica gel pha dao C18 (5 um x 4,6

mm x 250 mm), pha dong 1a hdn hop acetonitril :

acid orthophosphoric 0,05% trong nudc (30:70,

V/v). Toc d dong: 1 ml/phut, thoi gian sic ky: 20 phut, nhiét do cot: 40 °C. Budc song phat hién 12
210 nm, budc song hip thu cuc dai caa HC. Thé tich tiém mau 20 pl. Thoi gian luu cua HC 13
khoang 14,03 phiit. Trong khoang néng do HC tir 7,68 t6i 276,50 pg/ml, c6 sy twong quan tuyén
tinh chat ch& giita dién tich pic va nong d6 dung dich. Phuong phap dam bao tinh dic hiéu véi HC,
c6 d6 dang va do chinh xac tdt, véi ty 16 thu hdi tir 98% - 102% va d6 1éch chuin twong ddi cta do
1dp lai < 2%. Gidi han phat hién va gidi han dinh luong lan luot 12 0,87 pg/ml va 2,87 pg/mil.

Tir khéa: hydroxychavicol, dinh lwong, sic ky 1ong hiéu ning cao, Triu khong.

1. Mé dau

Trau khong 12 mot cdy moc leo, than nhin,
dugc trong tai nhidu nude khac & Chau A, ving
nhiét déi nhu Malays1a Indonesia, Philippin.
Trau khong c6 vi cay nong, mui thom héc, tinh
4m, vao cac kinh phé, ty, vi, c6 tic dung trir
phong thap, chdng lanh, ha khi, tiéu dom, tiéu
viém, sat trang [1]. Cay Trau khong c6 nhiéu tac
dung dugc ly quan trong, bao gém tic dung
khang khuan, chdng viém, chdng viém khop,
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chéng oxy hoa, chéng ung thu,... [2]. Nhiéu
nghién ctru cho thiy tic dung khang khuan va
khang ndm cua 14 Trau khong c6 kha ning trc ché
su phat trién cia vi sinh vat va nhidu loai vi
khuan gram am va gram du'ong cling nhu cac loai
nim bao gdm ca loai vi khuan da khang thudc
[3]. Trong 14 Trau khong c6 0,8-1,8%, c6 khi dén
2,4% tinh dau ty trong 0,958-1,057 thom mui
creozot (ct dét), vi nong. Trong tinh dau c6 hai
chat phenol 14 betel-phenol (d6ng phan véi chit
eugenol chavibetol C1oH20; va chavicol), kém
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theo mot s6 hop chit phenolic khac. La Trau
khong duoc bao cao 1a chira dau thom c6 vi nong
gdm chu yéu 2 betel-phenol 1a déng phan cua
eugenol va chavicol, khoang chit, glycosid,
vitamin, acid amin thiét yéu va tanin. Nghién ctru
cho thay hydroxychavicol (HC) 1 hop chat co
hoat tinh sinh hoc quan trong nhét trong sb rat
nhiéu thanh phan hoa hoc tim thay trong cay
Trau khong va c6 tac dung chdng ung thu, duoc
ly than kinh, giam dau, chong oxy hoa, bao vé
gan, khang khuan khang nam,... [4]. Ngoai ra,
HC 1a mot hop chét phenolic va dugc xac dinh
¢6 hoat tinh chéng ung thu hoic chéng dot bién

gen [5], chéng viém va chong két tap tleu cau ma
khong gy anh huong dén chirc nang cam mau.
Co ché dugc dua ra véi tac dung chdng viém cia
HC dugc cho 1a tc ché chudi TNF-a cytokine
tién viém [6]. Hién nay, trong Duoc dién Viét
Nam V chua ¢6 chuyén luan vé Trau khdng. Vi
vay, dé gop phan xay dung tiéu chuén cho dugc
liéu cling nhu cao chudn hoa va phat trién cac
ngudn nguyén lidu lam thubc tir thién nhién,
nghién ctru nay duoc tién hanh nham xay dyng
phuong phap dinh lugng HC trong cao dugc liéu
Trau khong.

2. Poi twong va phuong phap nghién ciru
2.1. Nguyén liéu va héa chat

Mau nghién ciru 14 cao phan doan ethyl acetat
ctia dich chiét toan phan ethanol tir 14 Trau khong
(Piper betle L.) dugc thu hai tai Thai Nguyén.

Chat chudn hydroxychavicol (d6 tinh khiét
98%) duogc cung cap boi hing Alladin (China);
methanol (MeOH), acetonitrile (ACN) dat tiéu
chuan sic ky 1ong hiéu ning cao (HPLC) va acid
orthophosphoric dat tiéu chudn tinh khiét phan
tich dugc mua tir hang Merck (Puc).

2.2. Thiét bi

Hé thong HPLC Agilent 1260 Technologies
(Hoa Ky) bom mau tu dong voi dau do day diod
(DAD) Agilent G1315D st dung cot Agilent
C18 (250 x 4,6 mm; 5 pum), bé siéu am Elma
S100H (Pbuc), can phan tich Quintix 224-1S

(Sartorius, Puc), thiét bi loc nudec GenPure UV
— TOC (Thermo Scientific, Hoa Ky).

2.3. Phwong phap nghién curu

2.3.1. Quy trinh bdo ché cao chiét phin doan
ethyl acetat tir I Trau khong

Nguyén liéu dung trong nghién cuu la l&
Trau khong duogc thu hai tai Thai Nguyén vao
thang 4 nim 2024. Mau dugc xac dinh tén khoa
hoc la Piper betle L. bai Vién Sinh thai va Tai
nguyén Sinh vat, Vién Han 1am va Khoa hoc Viét
Nam. Mau nghién ctu hién dugc luu gitt tai
Truong Pai hoc Y Duoc, Pai hoc Quéc gia Ha
No6i. Mau duoc liéu (1 kg) dugec ngam trong
ethanol 96% (3 14n mdi lan 3 L) ¢ nhiét do
phong. Dich chiét duoc loc qua gidy loc va gop
lai, c6 dich chiét bang cit quay dudi p sudt giam
thu dugc 98,5 g cao ethanol. Hoa cao ethanol voi
khoang 100 mL nudc cit rdi chiét phan doan 1an
lugt voi n-hexan, ethyl acetat (mdi dung méi 3
1an mbi 1an 600 mL). Cao tir dich chiét n-hexan
(10,9 g) ethyl acetat (60,5 g).

2.3.2. Chudn bi cdc dung dich chuan va mau thir

Dung dich mau chuan: hoa tan chinh xéc
khoang 7,05 mg chit chuidn HC trong MeOH
95% thanh 5 ml dung dich chuin gbc c6 nong do
khoang 1,41 mg/ml. Tir dung dich chuin gdc,
pha lodng v61 MeOH 95% tao thanh day cac
ndng d6 chuin c6 ndng do 1an luot 1a 7,68 pg/ml;
11,52 pg/ml; 23,04 pg/ml; 115,21 pg/ml;
276,50 pg/ml.

Dung dich mau thir: cAn chinh xac mot lugng
cao mau thtr vao binh dinh mac 100 ml, thém
80 ml MeOH 95%, siéu am trong 15 phut, bo
sung MeOH 95% t&i vach. Loc dich qua mang
loc kich thuée 0,22 pm.

Mau trang: dung mdi MeOH 95%.

2.3.3. Phuong phap phéan tich

Duya trén nghién ctru dinh lugng HC bang
phuong phap HPLC két hop véi detector DAD
d3 duogc cong bd trude [7], diéu kién sic ky duoc
xac dinh nhu sau: pha tinh la silicagel C18 (5 um
X 4,6 mm x 250 mm); pha déng ACN : acid
orthophosphoric 0,05% trong nudce (30:70, viv),
thé tich tiém mau: 20 pl, téc do dong: 1 ml/phdt,
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thoi gian sac ky 20 phut, nhiét d cot: 40 °C.
Budc song phét hién 1a 210 nm, budc séng hap
thu cuc dai cua HC.

Tham dinh phiong phdp sdc ky

Phuong phép phan tich dugc tham dinh theo
huéng dan ciia Hoi nghi quc té vé hai hoa cac
thii tuc dang ky duoc pham s dung cho con
ngudi (ICH). Cac yéu t6 duoc tham dinh gom:
tinh twong thich hé théng, tinh dac hiéu - chon
loc, tinh tuyén tinh va khoang dinh luong, gi6i
han phat hi¢én (LOD) va gidi han dinh lugng
(LOQ), do dung, do lap lai.

Pinh legng trong mau cao mau thir

Can chinh xac mot lugng 10 mg cao phén
doan ethyl acetat vao binh dinh mac 10 ml, thém
8 ml MeOH 95%, siéu am 15 phdt, bo sung
MeOH 95% dén vach va loc qua dau loc
0,22 um. Hut 1 ml dich loc vao binh dinh murc
10 ml, thém MeOH 95% dén vach, rdi tiém vao
hé thong HPLC theo diéu kién sic ky da duoc
lwa chon. Dya vao phwong trinh dudng chuin va
khoi luong mau thir dé xac dinh ham luong HC
trong mau thir. Lap lai thi nghiém 3 1an, lay két
qua trung binh.

3. Két qua va ban luan
3.1. Két qud tham dinh phwong phap

3.1.1. Tham dinh tinh twong thich hé thong

>
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Tién hanh sic ky 6 lan mau chuan HC c6
ndéng d6 115,2 pg/ml. Po twong thich hé thdng
s€ dugc danh gia dya trén do 1€ch chuén tuong
d6i (RSD) cua thoi gian Iuu (tr) va dién tich pic
(Spic). Két qua thu duoc thé hién ¢ Bang 1.

Bang 1. Két qua danh gia tinh thich hop ctia h¢
thong sac ky

STT Thoi gian Dién tich pic | HE so doi
luu (phit) (mAU.s) xung
1 14,17 12202,5 1,02
2 14,16 12183,1 1,03
3 14,07 12305,2 1,04
4 13,99 12291,5 1,02
5 13,97 12315,0 1,02
6 13,81 12432,1 1,04
TB 14,03 12288,2 1.03
RSD
%) 0,96 0,73 0,95

Bang 1 cho thdy d6 léch chuan tuong dbi ciia
thoi gian luu va dién tich pic déu nhé hon 1%
chtng to6 phuwong phap hé théng HPLC sir dung
1a pht hop va 6n dinh dé phan tich dinh lugng
HC trong cac mau nghién ciru.

3.1.2. Tinh ddc hiéu - chon loc

Tién hanh sic ky miu trang, mau thir, mau
chuén, mau thir thém chuén theo diu kién sic ky
da Iwa chon. Két qua sic ky do cac mau thu duoc
nhu Hinh 1.

24080

“

Hinh 1. Sic ky ¢6 HPLC cua mau tring (A), mau chudn (B), mau thir (C) va mau thir thém chuan (D).



26 N. T. X. Mai et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 40, No. 4 (2024) 22-29

Két qua Hinh 1 cho thdy tin hiéu pic ctia mau
chuan xuat hién tai thoi gian luu (tr) khoang
14,03 phut. Trén sic ky d6 mau trang khong thay
xuét hién tin hiéu pic la tai thoi gian luu nay va
trén sac ky 6 ciia mau thir tin hiéu nay tach khoi
cac tin hiéu khac xuét hién trén sic ky do. Khi
thém mot luong chuin vao miu thu, két qua
chiéu cao va dién tich pic ciia HC ting 1én so véi
trude khi thém chuan duge thé hién trén sic ky
d6 ctia mau thir thém chuan. Nhu vay, c6 thé thay
dugc phuong phap phan tich c6 tinh dac hiéu -
chon loc cao.

3.1.3. Tinh tuyén tinh va khoang dinh hrong

Tién hanh sic ky diy cac dung dich chuén
nong do 7,68; 11,52; 23,04; 115.21; 276,50
ug/ml. Xay dung phuong trinh hoi quy giira dién
tich pic y (mAU.s) va nong do chét phan tich x
(ug/ml) va xac dinh hé sb twong quan tuyén tinh
r. Két qua thu duoc nhu trong Bang 2 cho thiy
phuong phap co sy tuong quan tuyén tinh chit
giita dién tich pic va ndng do HC trong khoang
nong do tir 7,68 t6i 276,50 pg/ml véi hé sé tuong
guanr xép Xi béng 1. B0 chéch tai cac néng d0 khac
nhau déu nam trong khoang cho phép dudi 15%.

Bang 2. Két qua phan tich hdi quy twrong quan gitra dién tich pic va ndng d6 HC

Néng do HC (ug/ml) D‘(‘f_ﬁ :S_lsl)"c Nong d‘;iﬁ;'?&‘gﬁ It)“ duong | b chech (%)
7,68 621,7 8,50 10,69
11,52 1006,6 11,93 3,52
23,04 2078,9 21,47 6,83
115,21 12664,3 115,65 0,38
276,50 30732,1 276,41 0,03
Phuong trinh h6i quy tuyén tinh: y = 112,39x - 333,69; h¢ s6 tuong quan: r = 0,9999

3.1.4. Gioi han phat hién (LOD) va gioi han
dinh luwong (LOQ)

Gioi han phat hién (LOD)‘VE‘l gidi han dinh
lugng (LOQ) duge xac dinh bang phuong phap
pha loang dung dich thir c6 nong do da biét, ghi

lai sdc ky d6 va xac dinh ty 18 tin hiéu pic/nhidu
dudng nén (S/N). LOD duoc xac dinh tai ndng
d6 co S/N ~ 3 va LOQ duoc xéac dinh tai ndng do
c6 S/N ~10. Két qua thyc nghiém thu dugc gia
tri LOD va LOQ lan luot twong tmg la
0,87 pg/ml va 2,87 pg/ml.

Bang 3. Két qua danh gia do dung ctia phuong phap

STT % chuan Lugng HC Dién tich pic Luong tim %thu | %giatritrung | RSD
thém vao (ug) (mAU.s) thay (ug) hoi binh (%)
1 53,27 4658,99 53,37 100,20
2 80 53,27 4615,89 52,91 99,33 100,17 0,84
3 53,27 4698,89 53,80 101,00
4 59,60 4985,12 59,30 99,49
5 100 59,60 4850,67 57,79 96,97 97,90 1,42
6 59,60 4865,23 57,96 97,24
7 65,36 5285,59 65,29 99,89
8 120 65,36 5306,78 65,53 100,26 99,74 0,60
9 65,36 5240,66 64,76 99,08

3.1.5. B¢ dung
. Do dung cua phuong phép duoc xac dinh
bang céc}} th‘ém mot luwong chat chu:ém vao mau
thir da biét nong d6. Lugng mau chuan thém vao

twong duong vai 80%, 100% va 120% ham
luong hoat chét twong tmg trong mau thur. O mbi
murc ham lugng thyc hién sac ky 3 mau. Tinh ty
1¢ thu hoi bang ty 18 phan tram luong gitra chuan
thém vao va lugng chuan tim thay.
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Ty 1& phan trim thu hdi ctia phuong phap
dugc thé hién & Béng 3. Két qué thu dugc cho
thiy phuong phép dat yéu cau vé d6 dung vai gia
tri cia d6 thu hoi déu nam trong khoang
85-115% véi gia tri RSD déu dudi 2%.

3.1.6. D¢ lap lai

Tién hanh xr Iy mAu thir nhu d4 mo ta & trén,
r0i tiém vao hé thong sic ky. Lap lai thi nghiém
6 lan, xac dinh RSD giira cac lan do. Két qua
danh gia do lap lai cua phuong phap duoc thé
hién & Bang 4. Gia tri RSD nho hon 2% (1,29%)
cho két qua dinh luogng c6 do lap lai tot.

Bang 4. Két qua kiém tra d6 1ap lai ciia phuong phéap

Khoi . . A
Dién tich pic Nong do
STT 1“‘-2‘;%9;” (MAUs) | HC (ug/ml)

1 10,03 3080,16 30,20
2 10,00 3010,20 29,57
3 9,97 2978,97 29,30
4 10,01 3030,66 29,76
5 10,04 3082,65 30,22
6 9,98 2998,62 29,47
B 29,75

RSD (%) 1,29

Nhu vy, két qua tham dinh cho thay phuong
phap O tinh ‘tuong thich hé thong, d6 dic hiéu
t6t, tinh tuyén tinh tot va khoang dinh luong
rong. Ngoai ra, phuong phap dinh lugng cling c6
d6 dung va do chinh xac cao. Tir nhitng két qua

¥
o
“

C

thu dugc, phuong phap HPLC c6 thé duoc ap
dung dé phan tich ham lugng HC trong cac mau
nghién ctru khac nhau tir Trau khéng ciing nhu
phat trién dé dinh luong trong cic mau tir dugc
liéu khac ¢6 chira HC véi quy trinh phén tich va
xtr Iy mau don gian.

3.2. Dinh lwong hydroxychavicol

Ap dung phuong phap duoc xdy dung dé
dinh luong HC trong miu cao chiét phan doan
ethyl acetat tir duoc liéu Trau khong tir 3 mé
khéc nhau va sit dung phwong trinh hdi quy
tuyén tinh y = 112,39x - 333,69 di duoc xay
dung ¢ muc 3.1.3, thu dugc két qud ham luong
trung binh cta miu cao chiét phan doan ethyl
acetat la 296,58 mg/g (29,67%, w/w) nhu trong
Bang 5. Két qua sic ky d6 cua cac mau cao chiét
phan doan ethyl acetat tir 3 mé khac nhau thu
duoc nhu Hinh 2.

Bang 5. Két qua dinh lugng HC trong mau cao chiét
phén doan ethyl acetat tir dugc li¢u Trau khong

Mé Khoi lugng cao| Dién tich pic | Ham lugng

(mg) (MAU.5) (mg/g)

1 10,01 3078,41 301,52
2 10,00 3001,47 294,97
3 9,98 2975,64 293,26
B 296,58

RSD (%) 1,47
F
B

[

Hinh 2. Sic ky dd HPLC cua miu cao chiét phén doan ethyl acetate 6 mé 1 (A), mé 2 (B) va meé 3 (C).



28 N. T. X. Mai et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 40, No. 4 (2024) 22-29

Trong nghién ctru ndy, ching t6i da st dung
dung méi ethanol dé chiét xuat va dung méi ethyl
acetat dé 1am giau cao chiét, phu hop véi cac
nghién ciu trude d6. Ty 1¢ HC trong mau cao
chiét phan doan ethyl acetat cua cao chiét toan
phan ethanol tir duoc liéu 14 Trau khong c6 ham
lugng khoang 30% (w/w), ket qua nay gan gidng
v6i ham lugng HC trong mau cao chiét methanol
toan phan tir 1a Trau khong (28,56%; w/w) &
trong nghién ciru trude [8]. Mot cong bd khac di
chi ra ham lugng HC trong cao chiét nudc phan
doan dicloromethan ctua Trau khong chiém
khoang 85% (w/w) [7]. Ngoai ra, ham luong HC
trong mau cao chiét nudc va ethanol ciing khac
nhau khoang tir 7,22% t6i 34,24% (w/w) [9].
Thamaraikani va cong su di tién hanh tinh ché
cao toan phan methanol 14 Trau khong v6i hexan
va ethyl acetat, cao thu dugc c6 ham lugng HC
80,23% (w/w) [10]. Lam va cong sy da nhan
thiy ham lugng HC trong cao chiét ting khi chiét
v6i dung méi co do phan cuc cao theo thu tu lan
luot 1a methanol > ethanol > ethyl acetat > n-
hexan [11] do HC c6 2 nhom chirc hydroxyl
(-OH) nén c6 kha ning tan tot hon trong cic
dung mdi phan cyc. Norhisam va cdng su cling
da chi ra hiéu suat chiét HC v&i nudc cao nhat
khi so sanh v6i methanol va hexan [12]. Nhu vy
c6 thé thay ham luong HC trong cdc miu cao
chiét xuat dugc tir 14 Trau khong trong céc
nghién ctru c6 nhiéu su dao dong, khac nhau giira
cac miu cao nghién ctru khi chiét voi cac dung
mdi khac nhau. Vi vay, két qua nay c6 y nghia
quan trong trong viéc xay dung tiéu chudn co s&
vé chi tiéu dinh lugng cho cao chuén hoa tir dugc
lidu Trau khong.

4. Két luan

Nghién ctru da xay dung dugc phuong phép
dinh lugng HC trong mau cao chiét phan doan
ethyl acetat tir duoc liéu trau khong theo cac
huéng dan ciia ICH. Phuong phép xay dung c6
quy trinh don gian, dac hiu, chinh xac, d¢ lap
lai va do thu hdi cao va duoc ung dung dé dinh
luong HC trong mot s6 mau cao chiét tir Trau
khong. Phuong phap nay c6 thé ap dung dé phén
tich HC trong chiét tach hodc kiém soat chat

lugng trong dugc liéu va cac mau cao tur la
Trau khong.
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