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Tom tat

Ngai den (Kaempferia parvzﬂora Wall. Ex Baker) la mot loai cdy than thao thugc ho Gung (Zingiberaceae). Thanh phan
chinh tao nén hoat tinh sinh hoc cua ngai den 1a cac polymethoxyflavon, trong do, bon hop chét gom 5,7-dimethoxyflavon
(DMF); 3,5,7- trlmethoxyﬂavon (3,5,7- TMF) 5,7,4-trimethoxyflavon (5,7,4-TMF) va 3,5,7,4 -tetramethoxyﬂavon (TTMF)
duoc lua chon lam chat danh dau dmh tinh va dmh luong cho duogc liéu ngai den. Cac polymethoxyﬂavon dugc chiét tir than
ré ngai den va dinh luong dong thoi bing phuong phap sac ky long pha dao (RP-HPLC) sir dung cot Cys (4,6 mm x 250 mm,
5 um), detector uv (264 nm) v6i he pha dong gom methanol va nudc rira giai theo chuong trinh gradlent Phuong phap duoc
tham dinh theo huéng dan ctia ICH-(Q2R1) va AOAC 2016 v6i d6 ddc hiéu phu hop, do chinh xac cao, do dung tot, khoang
tuyen tinh rong. Quy trinh phan tich dugc img dung dé dinh luong dong thoi bon hop chat polymethoxyﬂavon trong ndm
mau ngai den thu hai tai cac ving khac nhau cua Viét Nam. Két qua cho thay téng ham luong bdén hop chét
polvmethoxvflavon nam trong khodng tir 3.03% dén 3.91% (kUK. Cu thé, ham lvong DMF nam trong khoang tir 0.85%
dén 1.49%: ham luong 5.7.4’-TMF nam trong khoang tir 1.07% dén 1.47%: ham luong 3,5,7-TMF nam trong khoang tir
0,24% dén 0.37% va ham luong TTMF nam trong khoang tir 0,56% dén 0,74%.

Twr khéa: 5,7-dimethoxyflavon, 3,5,7-trimethoxyflavon, 5,7,4" trzmethoxyﬂavon, 3,5,7,4'-tetramethoxyflavon, Ngai den,
Kaempferia parviflora, Dinh lwong, RP-HPLC.

Summary
Development and Validation of Simultaneous Quantitative Analysis of Four Methoxyflavones from Rhizoma
of Kaempferia parviflora Wall. Ex. Baker by HPLC

Kaempferia parviflora Wall. Ex Baker (KP) is an herbaceous plant belonging to the Zingiberaceae family. The major
bioactive components of KP rhizoma, 5,7-dimethoxyflavone (DMF), 3,5,7-trimethoxyflavone (3,5,7-TMF), 5,7,4'-
trimethoxyflavone (5,7,4'-TMF) and 3,5,7,4" tetramethoxyﬂavone (TTMF), were chosen as the quantitative and qualltatlve
markers for this plant material. These polymethoxyﬂavones (PMFs) were extracted from KP rhizomes and analysed
simultaneously by RP-HPLC with DAD detector. The method was carried out on a C;g column (4.6 mm x 250 mm, 5 um),
detector UV (264 nm), using methanol-water mixture as the mobile phase. The developed method has been illustrated to
satisfy the requirements of specificity, system suitability, linearity. accuracy. and precision (repeatability and intermediate
precision) according to ICH-(O2R1) and AOAC 2016 guidelines. The method was avoplied to determine these PMFs in five
samples of KP collected in various regions of Vietnam. Results showed that the content of four polymethoxvflavones in
KP was from 3.03% to 3.91% (w/w). As follows. the content of DMF was from 0.85% to 1.49%; 5,7,4’-TMF was from
1.07% to 1.47%; 3,5,7-TMF was from 0.24% to 0.37%; and TTMF was from 0.56% to 0.74%.

Keywords: 5, 7-dimethoxyflavone, 3,5,7-trimethoxyflavone, 5,7,4'-trimethoxyflavone, 3,5,7,4'-tetramethoxyflavone,
Kaempferia parviflora, Quantitation, RP-HPLC.

tuong ddi 1on la 5,7-dimethoxyflavon; 3,5,7-
trimethoxyflavon;  5,7,4'-trimethoxyflavon va
3.5:7 4’-tetramethoxyﬂavon [13].

1. it vin dé
Ngai den co tén khoa hoc la Kaempferia
parviflora Wall. Ex. Baker, ho Gung

(Zlnglberaceae) la mét loai cdy lau nam. Cay
phan bd chu yéu & An Do, Trung Qudc, Malay51a
Thai Lan va Lao [1] O Viét Nam loai nidy mdi
duoc phat hién ¢ cac tinh DakLik, Gia Lai va
Thanh Héa [2]. Céac nghién clru vé hoat tinh sinh
hoc cho thiy loai Kaempferta parviflora c6 nhiéu
tac dung nhu tang cudng sinh ly [3]; chdng viém
[4]; khang khuan [5]; khang nam [6]; khang virus
[7]; chéng di tng [8], chong ung thu [9], bdo vé
t¢ bao da day [10] bao v¢ tim mach [1 1],... Cac
nghién ctru vé thanh phan hoa hoc va tac dung
dugc 1y da chi ra ring nhom chat chinh tao nén
cac tac dung sinh hoc cta ngai den la céc dan
xuit 7-methoxyflavon [12], trong dé chiém ty 1&

Véi cac tac dung sinh hoc quan trong ké trén,
ngai den rat co tiém nang duogc sir dung rong rai
lam thubc dong duge ciing nhu thyc pham bao vé
sitc khoe. Cac san pham tir ngai den trén thi
truong hién nay kha phong pha va da dang vé
dang bao ché nhu dugc liéu, bot, ruwou, vién nang.
Do d6 viéc kiém soat chat lugng dugc liu ngai
den dong vai tro rat quan trong. Tuy nhién hién
nay tai Viét Nam co rat it nghlen ciru ve ngai den,
chu yéu 1a cac nghién ctru vé thanh phan héa hoc
va tac dung sinh hoc cua cady ma chua c6 nghién
ciru nao vé phuong phap dinh luwong cac hoat
chit chinh trong dugc li¢u ngai den.

Dé kiém soat chit lugng duoc ligu ngai den,
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nhém nghién ctru da tién hanh xay dung va thdm
dinh quy trinh dinh lugng dong thoi 5,7-
dimethoxyflavon, 3,5,7-trimethoxyflavon; 5,7 4'
trimethoxyflavon va 3,5,7,4'- tetramethoxyﬂavon
trong dugc liu ngai den bang phuong phép sac
ky 16ng hiéu ning cao.

2. Doi tugng, nguyén véat liéu va phuwong
phap nghién ctru

2.1. Poi tiweong nghién ciru

Mau nga1 den duoc thu hai tai cac vung
khac nhau cta Viét Nam (Bang 3), dugc dinh
danh tai Trung tdm Tai nguyén Dugc liéu, Vién
Dugc liéu. Mau sau khi dinh danh duoc thu lay
phan than ré, rira sach bang nudc, thai lat, say
kho ¢ 55°C.

2.2. Nguyén vat liéu nghién ciru

Thiét bi nghién cuu: Cac thlet bi, dung cu da
duge hiéu chuan, dap g yéu cau cua ISO/IEC
17025 va GLP, bao gom:

- H¢ thong sic ky long hiéu ndng cao ket
ndi detector PDA (Hang san xuat: Waters, xuat
xu: MY).

- Cot sic ky Cis (4,6 x 250 mm, 5 pm) (Hang
sén xuat: Phenomenex, xuét xir: My)

- Can phan tich Mettler MS105, d chinh xac
0,01 mg (Hang san xuét: Mettler Toledo Xuat xr:
Thuy Si).

- Can phan tich Mettler Toledo XPE26, d)
chinh x4c 0,001 mg (Hang san xuit: Mettler
Toledo, xuat xtr: Thuy S7).

- Cac thiét bi, dung cu khac: may lic siéu am,
bép tir gia nhiét, bé diéu nhiét, cac dung cu thuy
tinh chinh xac class A

Chat chudn va dung moi:

- Chat  chuan: 5,7-dimethoxyflavon
(C]7H14O4) ham lugng: 99, 95% (nguyén trang),
s0 16: PRF20082101 cua Phytopurify; 3,5,7-
trimethoxyflavon (CisH;60s), ham lugng 99 76%
(nguyén trang), so 16: 238220601 cua Tokiwa;
5,7,4-trimethoxyflavon (CisHc0s), ham lugng
99,7% (nguyén trang), so 160: PRF21101503 cua
Phytopurify ~ va  3,5,7,4’-tetramethoxyflavon
(Ci9H1506), ham luong 98,0% (nguyén trang), so
16: CFS202001 cua Chemfaces.

- Dung mo6i: Methanol (HPLC) cua Merck,
Ethanol (PA) ctia Cong ty C6 phan Héa duoc
Viét Nam, nuéc RO cua Vién Kiém nghiém
thudc Trung wong.

2.3. Phuong phdp nghién ciiu

2.3.1. Piéu kién sic ky:

Qua tham khao cac nghién ciru da dugc cong
bd [13], 14] mot sb diéu kién sic ky sau dugc co
dinh: Cot sac ky Phenomenex Cg (250 mm x 4,6
mm; 5 um) duy tri & 35°C trong qua trinh chay
sac ky detector PDA, toc do dong pha dong: 1,0
ml/pht, thé tich tiém mau: 10 pl.

Budce song phat hién, thanh phan pha dong va
che do rua g1a1 dugc khao sat dé lwa chon dugc
dleu kién t0i uu cho viéc phan tich dong thoi 4
chit DMF; 5,7,4’-TMF; 3,5,7-TMF va TTMF
trong dugc lleu ngai den.

2.3.2. Quy trinh xur ly mau:

Quy trinh chiét cac flavon tir dugc liéu ngai
den gom cac giai doan sau:

- Dong nhit miu bang cach xay, nghién co
hoc, ray qua ray 355.

- Chiét cac flavon bang dung moi chiét thich
hop (thanh phan dung méi chiét, nhiét do, thoi
gian chlet duogc khao sat va trinh bay cu thé trong
phan két qua va ban luan)

- Chuyén dich chiét vao binh dinh muc 100
ml, thém dung mdi vira du thé tich, lic déu, loc
qua mang loc 0,45 um dé tiém sic ky.

2.3.3. Chuan bi miu:

- Cac dung dich chuan: Cac dung dich chuin
goc DMF; 3,5,7-TMF,; 5,7,4'-TMF va TTMF c6
nong do chinh xéc khoang 0 ,5 mg/ml dugc chuin
bi trong methanol, bdao quan & nhiét dg 2 - 8°C,
tranh anh sang Céc dung dich chuén hon hop sir
dung cho qué trinh khao sat dugc chudn bi bang
cach pha loang chinh xac cic dung dich chuan
gbc bang dung moi pha miu cho téi khi thu duoc
dung dich c6 nong d¢ thich hop va sir dung ngay
sau khi pha.

- Dung dich thir: duoc chuan bi theo quy trinh
xur ly mau.

- Dé danh gia do ding, chét chuan dugc thém
vao khoang 0,5 g duoc liéu da biét ham lu'ong
cua cac chat phan tich (mau sur dung danh gia do
lap lai & Bang 2) sao cho lu’ong chuan thém vao
vOi tirg chat tuong tng véi 3 mirc nong do khéc
nhau tinh trong duoc liéu (cu thé & Bang 2), r01
tién hanh nhur quy trinh xtr ly mau voi 3 mau
thém chuan duoc chuan bi & moi mirc nong do.

- V&i mbi chit phan tich, LOQ cia phuong
phip dugc xac dinh dong thoi véi khao sat
khoang tuyen tinh, dam bao de trén dung dich
chuan hdn hop ¢6 nong do thap nhat cua duong
chuan va dung dich thtr co nong do chat phan tich
xap xi mirc nong do nay, pic sic ky thu duoc co
gia tri S/N khong dudi 10. T gia tri LOQ, gid tri
LOD duogc ngoai suy bang cach chia mirc nong
do LOQ cho 3,3.

3. Két qua va ban luin

3.1. Khao sdt liea chon diéu kién sdc ky

3.1.1. Lya chon budc séng phat hién:

Thyc hién quet ph6 UV dung dich chuan don
cua bon chat ¢ dai budc song 200-400 nm. Két
qua cho thdy ca bbn chit déu c6 dinh hip thu cuc
dai trong khoang budc song 262 nm - 265 nm
(Hinh 1). Do d6 buéc séng 264 nm duoc lya
chon dé ghi lai sic ky dd.
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Hinh 1. Hinh anh quét phd cac dung dich chudn DMF (A);
5,7,4’-TMF (B); 3,5,7-TMF (C) va TTMF (D)

3.1.2. Lya chon pha dong:

Duya vao tinh chét ly hoa cua bdn chét can
phan tich két hop voi tham khio céc tai ligu
nghién ciru dugc, nhom nghlen ctru lya chon
pha dong gdm methanol va nudc vOi cac ty 1€
khac nhau, chuong trinh rira giai dang dong dé
tién hanh khio st ban dau. Két qua thu dugc
nhu sau:
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Hinh 2. Két qua khao sét lya chon pha dong trén mau chuén
(1: pic DMF; 2: pic 5,7,4’-TMF; 3: pic 3,5,7-TMF; 4: pic
TTMF)
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Hinh 3. Két qua khao sat lya chon pha dong trén mau thir
(1: pic DMF; 2: pic 5,7,4’-TMF; 3: pic 3,5,7-TMF;
4: pic TTMF)

Két qua khao sat cho thdy voi pha dong 3
(methanol - nudc ty 1€ 55 - 45), cac pic tach
khoi nhau hoan toan, hinh dang cac pic can doi
(Hinh 2).

Tuy nhién, khi phan tich miu thir v6i pha
dong 3, sau khi rura giai hét 4 pic chit can phan
tich, xuat hién nhiéu pic tap, dé rira giai hét pic
tap thoi gian phan tich kéo dai (khoang 160
phut) Khi chuyén chuong trinh gradient (Bang 1)
dé rira cac pic tap, thoi gian phan tich rat ngan
con 70 phat (Hinh 3).

Sau khi khao sat va danh gia cac chuong
trinh, ching t6i lya chon chuong trinh phén
tich nhu sau:

Dieu kién sac ky:

- May sac kv 1ong hi¢u nang cao Waters két
n6i detector PDA;

- Cot sac ky Phenomenex Cig (4,6 mmx 250
mm, 5 pm);

- Nhiét do cot: 35°C;

- Pha dong: Methanol: nudc, rira gidi theo
chuong trinh gradient.

Bang 1. Chuong trinh gradient dung moi

Thoi gian MeOH Nuée
(phut) (%, tt/tt) (%, tt/tt)
0-55 55 45
55-60 95 5
60 - 70 55 45

- Tée d6 dong: 1,0 ml/phut;

- Bugc song phat hién: 264 nm;

- Thé tich tiém mau: 10 ul

" 3.2. Khdo sdt lia chon diéu kién xir Iy mau

Pé chiét duoc toi da bdn chdt DMF; 5,7,4’-
TMF; 3,5,7-TMF va TTMF, dua trén tham khao
cac nghién ctru da dugc cong bod [13] [14], nhom
nghién ctru lya chon khao sat vdi hai dung moi
chiét 1a ethanol va methanol, két qua cho thay
dung modi methanol cho hiéu qua chiét t6t hon
(Hinh 4).

Khao sat thoi gian chiét voi phuong phap
chiét hdi luu bang methanol & nhiét d6 70°C, ty
1¢ duoc ligu: dung moéi la 1:25, két qua thuc
nghiém cho thay thoi gian chiét tdi wu 1a 60 phit
(Hinh 5).

Khao sat sb 1an chiét voi phuong phap chiét
héi lru bing methanol & nhiét do 70°C, ty 1¢
duoc ligu: dung moéi 1a 1:25, mdi lan chiét 60
phut. Két qua cho thay VGi ca 4 chat phan tich,
ham luong chat chiét duoc sau khi chlet 3 lan
chénh l¢ch khong qua 1% so voi chiét 2 lan
(Hinh 6). Do d6 liya chon chiét 2 1an phi hop hon
cho phan tich thuong quy.
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Hinh 4. Két qua khao sét chiét soxhlet
v6i hai dung moi methanol va ethanol

Dua trén két qua khao sat, nhom nghién ctru
lua chon phuong phap xir Iy mau nhu sau:

Cén 1,0 g bot duoc ligu, chiét hdi lwu véi
methanol & 70°C 2 lan, mbi lan 25 ml dung moi,
thoi glan chiét 60 phut Gop dich chiét va dich
rira vao binh dinh mac 100,0 ml; thém dung moi

Ham lagng (%) céc chit chiét duge theo this gian (phit) Ham lugng céc chit chiét duge theo 56 ln chiét
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Hinh 5. Két qua khao sat

thoi gian chiét

Hinh 6. Két qua khao sat s 1an chiét

vira du dén vach, lac déu, loc qua mang loc 0,45
um, liy dich loc dé tiém sic ky.

3.3. Tham dinh quy trinh phdn tich

Quy trinh phan tich da dugc tham dinh day du
theo hudng dan cua ICH [15], két quéa thim dinh
duogc trinh bay trong Bang 2.

Bang 2. Tom tit két qua thdm dinh quy trinh phan tich

- Z g Doi twgng phan tich
Chi tién thiim @lah DMF , 5,7,4-TMF U3 TIME TTMF
D¢ ddc hi¢u - Sac ky do cua dung dich chuan hon hop: bon pic theo thu tu rira g1a1 lan luot la DMF; 5,7,4°-
TME; 3,5,7-TMF; TTMF dugc tach hoan toan khoi nhau, cac pic déu can déi (hinh 7-A).
- Sdc ky dd cua dung dich thir: xuat hién 4 pic DMF; 5,7.4°-TMF; 3,5,7-TMF; TTMF voi thoi
glan lwu va phd UV (Hinh 8) twong ung voi cac pic trén sic ky dd cua dung dlCh chuan hdn hop,
cac pic tach khoi nha u hoan toan va tach hoan toan khoi céc pic khéc (Hinh 7- B)
- Sac ky d6 cua placebo (dung mdi) khong xuét hién cac pic tai vi tri trong tng voi bon pic chat
phén tich trén sic ky do cua dung dich chuan hén hop (Hinh 7-C).
Khodng tuyén tinh
-Khoang nong do 7,50 - 374,93 7,47 - 373,68 2,00 - 99,92 3,93 - 196,25
(ng/ml)
- Phuorng trinh hdi quy y=51672x +13202 y=38404x + 10515 y=44528x + 1823 y=35754 x+ 8902
- H¢ s0 tuong quan r =0,99999 r =0,99999 r=10,99999 r =0,99999
Do Igip lai Ham luong trén mau (% kl/kl), tinh theo dugc liéu kho kiét
(Thyc hién phan tich 6 1,45+ 0,02 1,49+ 0,01 0,29 + 0,00 0,73+ 0,01
lan trén mau thir) RSD: 1,20% RSD: 0,88% RSD: 1,46% RSD: 1,53%
D¢ chinh xdc trung Ham luong trén mau (% kl/kl), tinh theo duoc liéu kho kiét
gian 1,43 + 0,03 1,47+ 0,03 0,29+ 0,01 0,72+ 0,01
(So sanh két qua 6 lan RSD: 1,77 % RSD: 1,80 % RSD: 1,97 % RSD: 1,85 %
phén tich danh gid 40 (Yéu cau veé do chinh xac theo AOACT": G mirc ham lwong 0,1% - 1,0% cho phép RSD < 2,7%, o
13p lai v6i 6 1an phan muee ham lwong 1,0% - 10,0% cho phép RSD < 1,9 %)
tich doc lap khac ngay)
Do ding - Muec 1:0,15% - Mic 1: 0,15 % - Mic 1: 0,04 % - Muec 1: 0,08%
Ty 1€ thu hoi: Ty 1€ thu hoi: Ty 1€ thu hoi: Ty 1€ thu hoi:
98,20%- 99,44% 98,17% - 98,87% 97,33% - 97,95% 97,10% - 98,54%
RSD: 0,68% RSD: 0,39% RSD: 0,34% RSD: 0,78%
- Miec 2: 1,5% - Miec 2: 1,5% - Miec 2: 0,4% - Mic 2: 0,8%
Ty 1€ thu hoi: Ty 1€ thu hoi: Ty 16 thu hdi: Ty 16 thu hoi:
99,81%- 100,54% 99,94%-101,03 % 98 42%- 100,39% 99, 33% 101,81%
RSD: 0,36% RSD: 0,55 % RSD: 1,12 % RSD: 1,38 %
- Muec 3: 2,7% - Muec 3: 2,7% - Miec 3: 0,72 % - Muec 3: 1,44 %
Ty 1€ thu hoi: Ty 1€ thu hoi: Ty 1€ thu hoi: Ty 1€ thu hoi:
98,97%- 100,16% 100,27%-101,19% 98,10% - 99,75 % 99,17%-100,82%
RSD: 0,67 % RSD: 0,50 % RSD: 0,91 % RSD: 0,88 %
(Yeu cau ve do thu hoi theo AOAC [16]: ty I¢ thu hoi cho phép o mikc 0,01% - 0,1% la 95% -
105%, RSD < 3,7%; o murc 0,1% - 1% la 97% - 103%, RSD < 3,7%, ¢ mirc 1% - 10% la 98% -
102%, RSD < 1,9 %)
Gioi han dinh lwong
(LOQ) trong dung 7,50 pg/ml 7,47 ng/ml 2,00 pg/ml 3,93 pg/ml
dich tiém sac ky
Gioi han dinh luong
(LOQ) trong mau 0,075% 0,075% 0,020% 0,039%
duwoc liéu
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Hinh 7. Sic ky db cia (A). Dung dich chuén hén hop; (B).
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Két qua tham dinh cho thay quy trinh da xay
dung dat yeu cau Ve do ddc hi€u, khoang tuyén
tinh rong véi ca bon chat DMF 5,7,4’-TMF;
3,5,7-TMF va 3,5,7,4-TTMF; d0 dung, do
chinh xac dap tmg duoc mic quy dinh cho
phép cia AOAC, do d6 quy trinh thich hop dé
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Hinh 8. Két qua chong phé dinh tinh 4 chit DMF (A);
5,74°-TMF (B); 3,5,7-TMF (C) va TTMF (D) giita mau
chuan hon hop va mau thir

dinh luorng dong thoi bon chat nay trong dugc
li¢u ngai den.

3.4. Ung dung quy trinh

Quy trinh phan tich da dugc ap dung dé phan
tich trén nam mau dugc li¢u ngai den thu hai tai
cac vung khac nhau (Bang 3).

Bing 3. Két qua xac dinh ham lugng DMF; 5,7,4’-TMF; 3,5,7-TMF va TTMF trong mot s6 miu ngai den

Mai - N Thoi diém Ham hrong (% kUKL, tinh theo duge lidu khd kiét)
STT | gy Noi thy. hai thu héi DMF 57.4-TMF | 3,57-TMF | TTMF Téng
1 'NDOI | PiLubng ThanhHéa  27/08/2022 | 1,43+ 0,03 | 1,47+ 0,03 0,29+ 0,01 | 0,72+ 0,01 | 3,91 + 0,07
2 " ND02  TinhBién, AnGiang  05/04/2022 | 0,85+ 0,01 | 1,07+ 0,01 | 0,37+ 0,01 ' 0,74+ 0,01 | 3,03+ 0,02
3 'NDP03  Ea Stp, Daklak 22/03/2022 137+ 0,02 | 1,46+ 0,01 | 0,24 + 0,00 0,66+ 0,01 | 3,72 + 0,03
4 ND04  Yén Bai 21/02/2022 " 1,42+ 0,01 | 1,22+0,01 | 0,29+ 0,00 0,59+ 0,01 | 3,51 + 0,03
5 'NDO05 | Eakar, Daklik 04/03/2022 | 1,49+ 0,01 | 1,43+ 0,02 | 0,34+ 0,01 | 0,56+ 0,01 @ 3,82+ 0,02

Két qua phén tich cho théy, trong 5 miu thu
thdp duoc, ham lwgng DMF va 5,7,4’-TMF cao
hon han so v6i 3,5,7-TMF va TTMF. C6 su khac
biét Ve ham luong tung chat polymethoxyﬂavon
va tong ham luorng bbn chat giira cac mau dugc
thu hai tai cac vung khic nhau. Cu thé, mau
NDO1 c6 tong ham luong bdn chit _cao nhét
(3,91%), sau d6 1an lugt 1a cac mau NDO05
(3,82%), ND03 (3,72%), ND04 (3,51%), va thap
nhét 1a mau NDO02 (3,03%).

4. Két luan

Su dung ky thuat ch1et hoéi luu trong
methanol va phan tich bing phuong phap
HPLC, phuong phap da xay dung cho phép dinh
lwong dong thoi bén chat 5,7-dimethoxyflavon;
5,7,4'-trimethoxyflavon; 3,5,7-trimethoxyflavon
Vé 3,5,7,4'-tetramethoxyflavon trong dugc li¢u
ngai den (Kaempferia parviflora). Quy trinh da

duogc tham dinh dat yéu cau theo hu’(’)’ng dan cia
ICH [15] va AOAC 2016 [16], c6 d§ dac hiéu
phu hop, do chinh xéac cao, d§ dung tot khodng
tuyén tinh rong. Quy trinh phu hop dé trién khai
danh gla ham luorng bon chat ke trén trong dugc
liéu ngai den v&i sd lugng mau 16n dé co két
qua mang tinh dai dién.

_Quy trinh da duoc Ung dung dé phan tich 5
mau dugc liéu ngai den thu hai tai cac Vung khac
nhau cua Viét Nam. Két qua cho thdy ca 5 mau
déu c6 ham luong bén chit 5,7-dimethoxyflavon;
5,7,4'-trimethoxyflavon; 3, 5 7- trlmethoxyﬂavon
va 3,5,7,4'- tetramethoxyﬂavon cao hon so véi
mau Kaempferza parvzﬂora thu hai tai tinh Loeli,
Thai Lan theo cong bd cia K. Ninomiya va cs.
nam 2015 (PMF: 0,549%; 5,7,4’-TMF: 0,838%;
3,5,7-TMF: 0,087% va TTMF: 0,296%) [13].

Tai liéu tham khao

1. Okabe Y.. Shimada T.. Horikawwa T.. Kinoshita K.. Kovama K.. Ichinose K.. Aburada M.. Takahashi K. (2014).
Suppression of adipocyte hypertrophy by polymethoxyflavonoids isolated from Kaempferia parviflora, Phytomedicine,
21(6), 800-806. 2. Bui Kim Anh, Poan Duy Tién, Pham Gia Dién, HoO Pac Hung, Pham Quang Duong, Vit Dinh Hoang
(2017), Budc dau nghién clru thanh phan héa hoc va hoat tinh sinh hoc cu Ngai den, Tap chi Dugc li¢u, 22, 24-29. 3.
Chaturapanich G., Chaiyakul S., Verawatnapakul V., Pholpramool C. (2008), Effects of Kaempferia parviflora extracts on
reproductive parameters and spermatic blood flow in male rats, Reproduction, 136, 515-522. 4. Sae-Wong C., Matsuda H.,
Tewtrakul S., Tansakul P., Nakamura S., Nomura Y., Yoshikawa M. (2011), Suppressive effects of methoxyflavonoids
isolated from Kaempferia parviflora on inducible nitric oxide synthase (iNOS) expression in RAW 264.7 cells, Journal of
Ethnopharmacology, 136(3), 488-495. 5. Wattanapitayakul S. K., Suwatronnakorn M., Chularojmontri L., Herunsalee A.,
Niumsakul S., Charuchongkolwongse S., Chansuvanich N. (2007), Kaempferia parviflora ethanolic extract promoted nitric
oxide production in human umbilical vein endothelial cells, Journal of Ethnopharmacology, 110, 559-562. 6. Kummee S.,
Tewtrakul S., Subhadhirasakul S. (2008), Antimicrobial activity of the ethanol extract and compounds from the rhizomes of
Kaempferia parviflora, Songklanakarin Journal of Science & Technology, 30. 7. Sookkongwaree K., Geitmann M.,
Roengsumran S., Petsom A., Danielson U. H. (2006), Inhibition of viral proteases by Zingiberaceae extracts and flavones

Tap chi Duwoc liéu, tap 28, sé 5/2023 291



isolated from Kaempferia parviflora, Die Pharmazie-An International Journal of Pharmaceutical Sciences, 61, 717-721. 8.
Tewtrakul S., Subhadhirasakul S., Kummee S. (2008), Anti-allergic activity of compounds from Kaempferla parviflora,
Journal of Ethnopharmacology, ll6 191-193. 9. Banjerdpongchai R., Suwannachot K., Rattanapanone V., Sripanidkulchai
B. (2008), Ethanolic rhizome extract from Kaempferia parviflora Wall. ex. Baker induces apoptosis in HL-60 cells, Asian
Pacific Journal of Cancer Prevention, 9, 595-600. 10. Rujjanawate C., Kanjanapothi D., Amornlerdpison D. POJarlagaroon
S. (2005), Anti-gastric ulcer effect of Kaempferia parviflora, Journal of Ethnopharmacology, 102, 120-122. 11.
Tepllareenan P., Sawasdee P., Randall M. (2010), Possible mechanisms of vasorelaxation for 5,7 dimethoxyflavone from
Kaempferia parviflora in the rat aorta, Phytotherapy Research, 24, 1520-1525. 12. Azuma T., Tanaka Y., Kikuzaki H.
(2008), Phenolic glycosides from Kaempferza parviflora, Phytochemzstry, 69, 2743-2748. 13. N1nom1ya K., Matsumoto T,

Chaipech S., Miyake S., Katsuyama Y., Tsuboyama A., Pongpiriyadacha Y Hayakawa T., Muraoka O Morikawa T.
(2015), Simultaneous quantitatlve ana1y31s of 12 methoxyﬂavones with melanogenes1s 1nh1b1tory activity from the rhizomes
of Kaempferia parviflora, Journal of Natural Medicines, 70(2), 179-189. 14. Joothamongkhon J., Susantikarn P.

Kongkachana W., Ketngamkum Y., Batthong S., Jomchai N., Yingyong P., Asawapirom U., Tangphatsornruang S.,
Paemanee A., Pongpamom P. (2022), Quantitative analysis of methoxyﬂavones discriminates between the two types of
Kaempferia parviflora, Phytochemical Analysis, 33, 670-677. 15. ICH (2018), Validation of Analytical Procedures: Text and
Methodology, Q2R 1. 16. AOAC (2016), Guidelines for Standard Method Performance Requirements, Appendix F.

Tap chi Dwge liéu, tip 28, sé 5/2023 (Trang 292 - 298)

PINH LUQGNG PONG THOI RUTIN VA QUERCETIN-7-0-GLUCOSID
TRONG TRA HOA VANG BANG PHUONG PHAP UV-VIS

KET HQP MANG NO RON NHAN TAO (ANN)
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’Khoa Duoc, Treong Dai hoc Y Dugc Thai Binh
*Email: nguyenthihaly.chem@gmail.com
(Nhén bai ngay 01 thang 3 nam 2023)
Tém tit

Trong nghien clru nay, chung t6i xay dung mot phuong phép phén tich dinh luong ddng thoi rutin va quercetin 7-O-glucosid
trong tra hoa vang dua trén dit liéu phd UV-VIS trong khoang tir 250-400 nm. Mau tra hoa vang dugc chiét bang hdn hop dung
moi methanol/nude (50/50 v/v), sau d6 phén tich dir li¢u pho UV-VIS va két hop phuong phaQ mang no ron nhan ta() (ANN).
Sau khi t6i wu hoa va lya chon duge mé hinh ANN phu hop, v6i 2 16p a an va 20 neuron trong mdi 16p an, céc gia tri R* thu dwoc
déu 16n hon 0,99. Phuong phiap UV-VIS/ANN dé xuat duoc ap dung dé phan tich ham luong rutin va quercetin 7-O-glucosid
trong 10 miu tra hoa vang. Két qua thu dugc twong dong véi két qua phan tich ham lwgng rutin va quercetin 7-O-glucosid bang
phuo’ng phap dbi chiéu HPLC-DAD. Phuong phap UV-VIS/ANN véi cac uu diém nhanh, don glan d9 chinh xac cao, phu hop
dé ap dung cho phan tich dinh lugng ddng thoi rutin va quercetin 7-O-glucosid trong mau tra hoa vang.

Tir khéa: Tra hoa vang, UV-VIS/ANN, Flavonoid, HPLC.

Summary
Simultaneous Quantification of Rutin and Quercetin-7-O-Glucoside in Camellia sp.
by UV-VIS Spectrophotometry and Artificial Neuronal Networks (ANN)

A simple method for the simultaneous determination of rutin and quercetin 7-O-glucoside contents in Camellia sp. was
reported. The method was based on the use of UV-VIS absorption in the range of 250-400 nm. Camellia sp. samples were
extracted with methanol/water (50/50, v/v); then the solutions were analyzed by spectroscopy combined artificial neuronal
networks (ANN) method. After callbratlon the ANN model with two hidden lavers and 20 neurons in the hidden layer had high
accuracy with correlation coefficients (R?) > 0.99. The UV-VIS/ANN proposed model was applied to analyze rutin and auercetin
7-O-glucoside contents in 10 samples of Camellia sp. The results are similar in comparison to those obtained employing the
reference method (HPLC-DAD). The proposed (UV-VIS/ANN) method is rapid, simple, and highly accurate and it facilitates
simultaneous determination of rutin and quercetin 7-O-glucoside contents in Camellia sp.

Keywords: Camellia sp., UV-VIS/ANN, Flavonoid, HPLC.

1. Dit vin dé

Tra hoa Vang (Yellow Camellia) la tén goi
chung cho cac loai ¢6 hoa mau vang, thugc chi
Tra (Camellta L) ho Che (Theaceae) Trén thé
gidi, chi nay cé khoang 120 loai, riéng ¢ Trung
Quoc c67910ai[1]. O Viét Nam, chi Camellia L.
6 45 loai, trong d6 c6 nhiéu loai duoc cong bd 1a
loai méi cho khoa hoc va dac hiru cua Viét Nam
[2]. Riéng 6 VQG Tam Dao da phat hién thay 7
lodi, noi day dugc coi la ving tap trung nhiéu
loai tra hoa vang & nudce ta [3]. Viéc sir dung cac

loai tra hoa Vang lam thudc & Viét Nam, vé co
ban méi dirng & von kinh nghiém cua ngu'm dan,
voi cong dung kich thich tiéu hda (14 nau nudc
uéng nhu nude Che), chira ly (ré)... Nam 2016,
nhom tac gia [4] da thu tic dung gdy doc té bao
trén in vitro dich chiét methanol tra hoa vang C.
chrysanthozdes thu hai tai Ba Tré&, Quang Ninh.
Két qua cho thay mau tra hoa vang nghién ctru co
tac dung wrc ché trung binh véi té bao ung thu gan
(Hep-G2), ung thu vi (MDA-BA-231) va ung
thu truc trang (SW 480), tic dung thap trén dong
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