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PHAN LAP, TINH CHE VA THIET LAP CHAT CHUAN
5,7-DIMETHOXYFLAVON TU THAN RE NGAI DEN
Nguyén Vin Binh', Hoang Thi Thanh Thdo', Lé Quang Théo', D6 Thi Ha’, Doan Cao Son"*
Vién Kiem nghiém thuoc Trung wong, °Vién Duoc liéu
*Email: doancaoson.nidqc@gmail.com
06/3/2026 Chap nhén dang: 18/8/2026
) ) ) Toém tat ) .

Chat chuan 5,7-dimethoxyflavon (DMF) duoc thict 1ap tir nguyén liéu chiét xuat va phén lap tir thén ré lodi ngdi den
(Kaempferia parviflora Wall. ex Baker) theo huéng dan cua T6 chirc Y té Thé gioi (WHO), ISO 17034 va ISO Guide 35 v€ thiét
lap chat chuan Bot than ré phoi kho cua ngal den duoc chiét hdi luu véi ethanol 80% & 70°C, sau d6 cat loai hét dung méi. Thém
nuée vao cin rdi chiét phan bd lan ,luot v6i n-hexan, dicloromethan va ethyl acetat. Phan doan dlcloromethah dugc thu lay, ct
loai dung m6i va phén 18p trén cot sdc ky pha thuén, pha ddo dé thu duoc hop chat tinh khiet. Cau trac hop chat duge khang dinh
1a 5,7-dimethoxyflavon bing cac phuong phap pho NMR, IR, MS va UV-Vis. Chit chudn duoc thiét 1ap bing phuwong phéap cin
bing kh01 lwong, thu duoc nguyén liéu chat chuan c6 gia tri 4n dinh ham luong 99,40%, d6 khong dam bao do mé rong = 0,03%

(h¢ s6 phu k = 2), 6n dinh trong vong 12 thang.
Tur khéa: 5, 7-Dimethoxyflavon; Ngdi den.

Nhén bai:

Summary
Isolation, Purification and Establishment of 5,7-Dimethoxyflavone as a Reference Standard
from Kaempferia parviflora Wall. ex Baker
The 5,7-dimethoxyflavone (DMF) reference standard was established using material extracted and isolated from the rhizomes
of Kaempferia parviflora Wall. ex Baker in accordance with the World Health Organization guidelines, ISO 17034, and ISO
Guide 35 guidelines. The dried rhizome powder was extracted under reflux with 80% ethanol at 70°C, followed by complete
evaporation of the solvent. Water was added to the residue, which was then sequentially partitioned with n-hexane,
dichloromethane, and ethyl acetate. The dichloromethane fraction was collected and evaporated to dryness, then subjected to
normal-phase and reversed-phase column chromatography to obtain the pure compound. Its structure was confirmed as 5,7-
dimethoxyflavone by NMR, IR, MS, and UV-Vis spectroscopy. The reference standard was established using the mass balance
method, yielding a material with an assigned content of 99.40% and an expanded measurement uncertainty of + 0.03% (coverage

factor k = 2), stable for 12 months.
Keywords: 5, 7-Dimethoxyflavone; Kaempferia parviflora.

1. Pit véin dé

Ngai den (Kaempferza parvzﬂora Wall. ex Baker)
da duoc biét dén véi nhiéu tac dung sinh hoc quan
trong nhu chong viém [1], khang khuan [2], bao vé
da day [3]... va duoc st dung rdng rdi trong cac
san phdm bao vé stuc khoe, trong d6 nhiéu san
pham dang luu hanh trén thi truong Viét Nam. Cho
dén nay, chua c6 chuyen luan chinh thirc nao vé
kiém tra chat luong ngai den trong Duoc dién Viét
Nam ciing nhu trong dugc dién cac nudc, khién
viéc kiém tra chat luong nguyén li€u ngai den va
c4c san pham chua ngai den gip nhiéu kho khan.

Trude yéu cau ngdy cang chit ché vé klem tra
chat lugng nguyén liéu duoc lidu va san phim bao
vé€ stic khoe chura cao dugc liéu — chang han huéng
dan cua Co quan Quan ly Duoc pham chau Au
(EMA) vé chat luong thudc dugc liéu/thudc cd
truyén [4] yéu cau dinh luong cac thanh phan co
hoat tinh diéu tri hodc sinh hoc (chat danh d4u hoat
tinh — cht lugng) hodc thanh phan hoa hoc thudc
dugc lidu (chat danh ddu hoa hoc) — viée sin co
chat chuan 1a can thiét trong phéan tich dinh tinh
va/hodc dinh lwong cac chit danh diu khi kiém
nghiém céc loai mau nay.

5,7-Dimethoxyflavon (DMF) 1a mdt flavonoid
dé tan trong dicloromethan, tan trong dimethyl
sulfoxid va it tan trong nudc, c6 ham lugng cao
trong thin ré ngai den va dugc chimg minh c6
nhiéu hoat tinh sinh hoc quan trong, gop phan vao
cac tac dung cua ngal den [5]. Theo hudng dan cua
To chuc Y t& Thé gidi (WHO), DMF du didu kién
dé ddng thoi dong vai tro chat déanh dau hoa hoc
(chemical marker) va chit danh diu chit luong
(quality marker) lién quan téi tic dung sinh hoc
trong danh gia chat hrorng ngai den va céac ché
pham cong b6 chira ngai den [6]. Tuy nhién, ngubn
chat chuan DMF tai Viét Nam hi¢n van con han
ché. Xuat phat tir nhu cau thyc tién do, nghlen ctru
nay dugc thyc hig¢n nham chiét xuit va thiét 1ap
chat chuin DMF tir than ré ngai den dép mg yéu
cau clia chat chuén sir dung trong kiém nghiém.

2. Pbi twong, nguyén li¢u va phwong phap
nghién ciru

2.1. Péi twong nghien ciru

Nguyén liéu dé chiét xuit va phén lap DMF
phuc vu thiét 1ap chat chuén 1a than ré ngai den thu
hai tai xa Pu Luong, tinh Thanh Hoéa vao thang
8/2022 (mau tiéu ban ky hiéu DV-270822, duoc
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giam dinh tén khoa hoc tai Vién Duoc liéu véi tén
khoa hoc 1a Kaempferia parviflora Wall. ex Baker
trudc khi sir dung nghién ctru). Than ré tuoi dugc
rira sach, thai lat mong, siy & 55°C dén kho va xay
thanh bot; bdt dugc bao quan trong tii nilon kin
(bot KP).

2.2. Thiét bj va héa chat

2.2.1. Thiét bi:

Céc thiét bi sir dung (tai Vién Duoc liéu, Vién
Kiém nghiém thudc Trung wong va Vién Héa hoc —
Vién Han 1am Khoa hoc va Cong nghé Viét Nam):
méy cit quay Buchi Rotavapor R-220 va R-200; bo
himng phan doan DC-1200; can phan tich Mettler
Toledo MS105; can k¥ thudt Mettler Toledo
MS3002TS; bé siéu am Elma S100H; hé sic ky
long diéu ché LC-20A (Shimadzu, Nhat Ban) voi
cot didu ché RP-18 (250 x 20 mm, 5 pm, YMC,
Nhat Ban); may cong hu(mg tr hat nhdn Bruker
AM 600 FT-NMR; méay phd hdng ngoai S50
(Thermo Fisher Scientific, M§); hé khdi phd LC-
MS Agilent 6530 Accurate-Mass Q-TOF (Agilent,
My); h¢ HPLC Agilent 1260 véi detector PDA va
Shimadzu LC-30C véi detector PDA. Viéc dong
chat chuan DMF vao lo dugc thyc hién tha cong
trong buong thao tac kin khi (glove box). Dung cu
thity tinh va thiét bi phu tro dat cip d6 va dung tich
phu hop cho timg thao tac.

2.2.2. Hoba chat:

Chat dbi chiéu DMF mua tir PhytoLab (Pirc), 16
PRF20082101, d¢ tinh khiét 99, 14%. Toan bd hoa
chit, dung méi ding cho chiét xudt va phan lap dat
chuén phong thi nghlem hoa chat, dung moi dung
cho phén tich dat cap phu hop yéu cau cuia ting k¥
thudt. Phan doan sac ky cot duoc thuc hién trén
silica gel pha thuin (Merck); phén 1ap DMF trén
cot dicu ché C18 (250 x 20 mm, 5 pm, YMC, Nhat
Ban); danh gia do tinh khiét sic ky va tap chét cia
DMF phan 1ap trén cot phan tich C18 (250 x 4,6
mm, 5 um, Phenomenex, M¥).

2.3. Phuong phap

2.3.1. Chiét xuat, phan lap va khing dinh cdu
triic nguyén liéu DMF tir ngéi den:

a. Chiét xuat DMF tir ngdi den

Qua trinh chiét dugc thue hién dya trén két qua
khao sat so bd (duge tom tit & phin a, muc 3.1.1).
V6i mdi mé chiét, 1,5 kg bot KP dugc chiét 3 1an,
mdi lan véi 9 lit hdn hop ethanol — nude (80 : 20,
t‘r/tt) bang dun hoi luu cach thuy ¢ 70°C trong 2,5
gio. Gop dich chiét, cat thu hdi dung moi dudi ap
suét giam (< 200 mbar) su dung may cit quay O
65°C, toc do quay 25 vong/phut dén khi con
khoang 1/10 thé tich ban dau. Tiép tuc c0 trén cach
thuy & 65°C dén khi thu duoc cao dic mém.

b. Phén Idgp DMF tir cao chiét

Qua trinh phan 13p duoc thuc hién dua trén Kkét
qua khao sat so bo (dugc tom tat & phﬁn a, muc
3.1.1). Trong mdi lan phan lap, phan tan 200 — 250
g cao dic mém trong 600 mL nudc, chuyén vao
binh gan va chiét phén bd vl 600 mL n-hexan;
loai 16p n-hexan, tiép tuc chiét 16p nudc véi 600
mL dicloromethan. Thu riéng 16p dicloromethan,
cat loai dung moéi du6i ap sudt giam dén khi thu
duoc cao dac cua phan doan dicloromethan. .

Cao dédc phén doan dicloromethan dugc tron déu
voi silica gel 60 (ty 1€ 1 : 2, kl/kl), nap 1én cot sac
ky thiy tinh chta silica gel 60 & kich thude cot
thich hop va ria giai bang cac hon hop
dicloromethan — methanol c6 ty 1& thé tich khac
nhau (chtra tir 100% dén 0% dicloromethan). Hiing
riéng dich rtra gidi cia mdi phan doan hon hop
dung moi. Sy c¢6 mat cia DMF trong cac phén
doan dugc phat hién bang sic ky 16p moéng dbi
chiéu voi chat chuan DMF (ban méng silica gel
GF2s4; pha ddng dicloromethan — aceton (9 : 1, tt/tt);
phat hién dudi déen UV 254 nm). Cac phan doan
thu dugc voi hdn hop dicloromethan — methanol
(20 : 1, tt/tt), cat loai dung méi thu cin gidu DMF.

DMF dugc phén lap tir cdn giau DMF trén cdt

sac ky dieu cheé C18 véi pha dong methanol — nude
(55 : 45, tt/tt), te do dong 8 mL/phut trén hé sic
ky long diéu ché; thé tich tiém 600 uL; theo doi
bang detector UV-Vis & 264 nm dé phat hién pic
DMF. Thu phan doan twong tmg pic DMF va cat
loai dung mo6i thu DMF phéan 1ap. DMF phan lap tur
cac mé dugc gdp va tron déu tao thanh nguyén liéu
DMEF.

C. thfng dinh cau triic nguyén lieu DMF

Céu triic cia DMF phén 1ap dugc trong nguyén
lidu duoc khing dinh bang cach do phd NMR, IR,
MS va UV-Vis va ddi chiéu két qua thu dugc véi
dir lidu phan tich twong Gng cua chit chuan dbi
chiéu DMF.

2.3.2. Kiém tra chit lugng nguyen liéu DMF:

Tiéu chuén danh gia chit luong nguyén ligu
DMF phan 1ap duge gom céc chi ti€u va yéu cau
can dat sau:

a. Tinh chat: Bot két tinh mau vang nhat, quan
sat bang mat thuong dudi anh sang ty nhién.

b. Pinh tinh

(i) HPLC: Trong n6i dung thu tap chét lién quan,
thoi gian luu va ph6 UV-Vis ciia pic chinh trén sac
ky d@o dung dich thir phai twong dong véi thoi gian
luu va phé UV-Vis cua pic DMF trén sic ky db
dung dich ddi chiéu R1.

Tap chi Dwoc liéu, tip 31, s6 4/2026

271



(i) IR: phd hong ngoai cua chét phan lap phai
trong ddng v6i phd cia chit chuan ddi chiéu DMF.

c. Tap chat bay hoi

Khong quéa 0,5%, x4c dinh bang phan tich nhiét
trong luong (TGA) theo chuong trinh: nang tu
25°C 1én 115°C véi tbe do 10°C/phat, gitt & 115°C
trong 120 phut.

d. Tro toan phan

Khong qua 0,5%; thir véi 0,2 g mau (Phuong
phép 2, Phu luc 9.8, DBVN VI) [7].

e. Tap chdt lién quan

- Gi6i han: Khong qua 1,0% v6i mdi tap chit
riéng 1¢ va khong qua 2,0% véi tong tap chét.

- Piéu kién sdc ky: Pinh tinh DMF va xac dinh
tap chat lién quan ctia nguyén liéu DMF dugc thyc
hién bang phwong phap HPLC xay dung ndi bo da
thim dinh theo ICH [8] va AOAC International [9]
(Két qua thAm dinh dwoc trinh bay & muc 3.2.1).
Phuong phap sir dung c6t C18 (250 x 4,6 mm, 5

pum) duy tri & 35°C; pha dong methanol — nude (75 :

25, tt/tt); toc do dong 1,0 mL/phut; thé tich tiém 20
uL; detector PDA ghi sic ky db tai budc song 263
nm; thoi gian phan tich bang 4 lan thoi gian luu
cua pic DMF.

- Chudn bi mau:

+ Dung dich thir: Chira chinh xac khoang 0,5 mg
DMF/mL trong methanol.

+ Dung dich ddi chiéu R1: pha trong methanol,
chira khoang 0,5 mg DMF chudn/mL.

+ Dung dich d6i chiéu R2: pha loang chinh xé4c
1,0 mL dung dich thir bing methanol vira da 100
mL (ndng d6 DMF danh nghia ~5 pg/mL).

+ Mau tréng: methanol.

+ Dung dich thir d6 dic hiéu: Dé thim dinh
phuong phap, dung dich phan hiuy cudng buc dugc
chuén bi bang cach hoa khoang 10 mg nguyén liéu
DMF trong 8 mL methanol va thém 4 mL acid
hydroclorlc 0,2 M hodc thém 4 mL natri hydroxyd
0,1 M va say 6 105°C trong 30 phit, trung hoa, dé
ngudi va bd sung methanol vira da dinh mirc; thém
12 mL hydrogen peroxid 2,0% dé yén 1 gio trudc
khi tiém; hai mau con lai st dung nguyén liéu, séy
& 105°C trong 5 gid hodc chiéu tia UV (200 — 400
nm) trong 24 gio trudc khi hoa tan va pha loang
vira du trong 20,0 mL methanol dé thir nghiém.

Pic DMF trén sic ky dd dung dich thir duoc dinh
danh bang cach so sanh thoi gian luu va phd UV-
Vis v6i pic chinh trén sic ky d6 dung dich ddi

chiéu R1. Phép thir co gia tri khi dat tiéu chi do
thich hop hé théng khi RSD (%) dién tich pic DMF
cta dung dich dbi chiéu R2 khong quéa 2,0% sau 6
lan tiém lién tiép.

Tap chit cua nguyén licu DMF dugc tinh theo
cong thic:

Tap don (%) =S,/ Sgz

Trong do, S,,, 1a dién tich pic tap trén sic ky dd
dung dich thur; §R2 1a dién tich pic DMF trén sic ky
dd cua dung dich dbi chiéu R2. Bo qua cic pic
tuong tmg véi pic ciia mau trang (néu cb) va pic co
dién tich dudi LOQ.

f. Ham lwong DMF (%, kl/kl): khong dudi
95,0% tinh theo nguyén trang

Ham luong DMF duoc tinh tir két qua cac chi
tiéu ¢, d, e theo cong thirc:
(100%-tdng tap(%))

Cpmr(%)=[100%-tro toan phin(%)-tap bay hoi (%)]x Tom
0

2.3.3. Thiét lap chat chuan DMF:

Thuc hién thiét 1ap chuan theo huéng dan
cua ISO 17034 [10], ISO Guide 35 [11] va
thuong quy Thiét 1ap chat chuéan, chat dbi
chiu cua Vién Kiém nghiém thuoc Trung
uong. . )

a. Dong lo va danh gia tinh dong nhat cua
lo

Nguyen liéu DMF dugc dong vao lo thuy
tinh va han kin, modi lo chia 10 mg, tong 100
lo; mdi lo duoc mi hoa bang mot s0 ngau
nh1en duy nhat tr 1 dén 100. Chon ngau nhién
12 lo dé danh gia tinh ddng nhat cua qua trinh
dong goi (m01 lo can chinh xac khoang 5 mg x 02
lAn pha mau). Qu4 trinh dong goi thuc hién trong
budng glove-box kin khi ¢ nhi¢t do phong, 46 am
tuong ddi trong budng ~4%, cac lo duoc nap khi
nito tinh khiét 99,99%.

b. PBanh gia lién phong thi nghiém

Xac dinh do tinh khiét sic ky (CP): chon ngiu
nhién 12 lo, giri dén 2 phong thi nghiém dat GLP
va ISO/IEC 17025 (mdi phong 6 lo) dé xac dinh
mirc tap chit lién quan cia DMF. Téng tap cia moi
phong dugc tinh theo cong thirc & muc 2.3.2.e. o
tinh khiét séc ky duoc x4c dinh bang cach lay
100% trir di tong tap chat lién quan. Hai gia trj CP
(%) dugc danh gia théng ké bang kiém dinh T (T-
test); néu khac biét khong co ¥ nghia théng ké thi
tong tap (%) cua chat chuan 14 trung binh hai gia tri.
Do khong dam bao do cia CP (%) (ucp) duoc tinh
theo loai A ¢ muc tin cay 95%:

u=sh/n

Trong d6, s 1a d6 léch chuan cta n gia tri tir 2

phong (n = 12).
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Xac dinh tap chét bay hoi: chon ngau nhién 3 lo,
xéac dinh bang TGA; gia tri ding dé tinh gié trj 4n
dinh 1a trung binh 3 két qua; d6 khong dam bao do
(upn) tinh theo loai A & muc tin cay 95%.

Tro toan phan: do két qua tro toan phan cua
nguyén licu DMF khong bi anh huéng boi qua
trinh dong goéi va khong thay d6i khi bao quan
trong lo, phép thir dwgc thyc hién tryc tiép trén
nguyén liéu DMF trudc khi dong goi, ding 3 phan
khac nhau; gia tri dung dé tinh gia tri 4n dinh 1a
trung binh 3 két qua; d6 khong dam bao do (uwo)
tinh theo loai A & muc tin cay 95%.

Gia tri 4n dinh vé ham luong DMF (%) cua chét
chuan dugc tinh theo cong thirc & muyc 2.3.2.f. Bo
khong dam bao do cua gia tri 4n dinh duoc tinh:

— ; 2 2 2 2
u= uCP+utm+uBH+u{)N

Trong 306, upy la gia tri do khong dam bao do
dugc tinh tir 46 khong d(‘Sng nhét cia mau (Muc
3.3.1).

Do khong dam bao do mo rong: U=ux 2 (k=2).

3. Két qua va Ban lu4n

3.1. Chiét xudt, phdn ldp va xdc dinh cdu triic
nguyén lieu DMF

3.1.1. Chiét xuét, phan lap:

a. Khao sat so bo

Qud trinh chiét DMF tir ngdi den

Diéu kién chiét DMF tir ngai den duogc xac dinh
thong qua khao sat lan lugt cic yéu t6: dung moi
chiét, k§ thuat chiét, ty 1& bot KP/dung méi va sb lan
chiét; mdi yéu t6 dugc danh gia dua trén hi€u suét
chiét, tinh theo ty 1€ khéi lugng cao dic mém (hoac
cao kho kiét) trén khéi lugng bot dua vao chiét.

Vé dung moéi chiét, khoang 20 g bot KP duoc
chiét hoi luu cach thiy & 70°C trong 2,5 gio véi
100 mL hdn hop ethanol — nuée & céc ty 1é tir 30 :
70 dén 90 : 10 (tt/tt). Két qua cho thiy hdn hop
ethanol — nudc (80 : 20, tt/tt) cho hiéu sudt chiét
cao nhét (Hinh 1).

Vé ky thudt chiét, khoang 20 g bot KP duoc
chiét voi 100 mL ethanol — nude (80 : 20, tt/tt) theo
hai k¥ thuat: chiét hoi luu ¢ 70°C trong 2.5 gid va
ngam & nhiét d6 phong trong 48 gid. Chiét hdi luu

cho hiéu sudt khoang 0,17% (kl/k1), cao hon so v&i
chiét ngam (khoang 0,12%). Do d0, k¥ thuat chiét
hdi luu duoc lya chon.

0.20
= ~015
%6
23
g 3 0.10
T £20.05
0.00
30% 40% 50% 60% 70% 80% 90%
Ty 1¢ EtOH (%)

Hinh 1. Két qua khéo sat lya chon dung méi chiét
Vé ty 1¢ bot KP/dung moi, khoang 20 g bot KP
duogc chiét hdi luu cach thuy & 70°C trong 2,5 gid
v6i hon hop ethanol — nude (80 : 20, tt/tt) & cac ty
1¢ tir 3 dén 8 mL/g bot KP. Ty 1& 6 mL/g bot KP
cho hi¢u suat chiét pht hop nhét (Hinh 2).

0.25

0
3 4 5 6 i 8

Ty 1€ dung méi/dwoc li€u (mL/g)

éu suat chiét

(g cao/g bot KP)
S o
(9] [\e]

Hi
=
=

(]

Hinh 2. Két qua khao sat ty le:: dung méi chiét so véi luong
bot KP dau vao
V& s6 lan chiét, khoang 20 g bot KP duoc chiét
hdi luu tir 1 dén 4 14n, mdi 14n v6i 120 mL ethanol
— nude (80 : 20, tt/tt) trong 2,5 gid; dich chiét dugc
gOp va ¢ dén cao dic mém. Két qua cho thiy chiét
3 1an 14 thich hop nhat.

Tir cac két qua trén, diéu kién chiét DMF tir ngai
den duoc Iya chon la: chiét hdi luu cach thuy &
70°C bang dung méi ethanol — nudc (80 : 20, tt/tt)
v6i ty 16 6 mL/g bot KP, chiét 3 1an, mdi 1an 2,5
gi0 (muc 2.3.1).
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Hinh 3. Két qud khao sat Iya chon phén doan dé phan 1ap so bd DMF (A) va lira chon phan doan sau khi phan 1ap trén séc ky cot
pha thuén (B).

Qud trinh phan ldp so b¢ DMF tir cao chiét

Dé lya chon phan doan phu hop cho viéc phan
lap DMF tir cao chiét, trong nghién ctru so bod
khoang 20 g cao dic mém di dugc phan tan trong
60 mL nudc roi chiét 1an lugt véi 60 mL cua cic
dung moi n-hexan, dicloromethan va ethyl acetat.
Lé6p dich chiét voi timg dung méi va 16p nude con
lai dugc kiém tra phat hién DMF bang sic ky 16p
moéng ddi chiéu voi chit chudn DMF (st dung ban
mong silica gel GF2s4; pha dong dicloromethan —
aceton (9 : 1, tt/tt); phat hién vét bang quan sat ban
moéng dudi dén UV 254 nm). Qua d6 xac dinh
DMF duoc phan tan nhiéu trong dich chiét véi
dicloromethan (Hinh 3, A).

Qud trinh phan ldp bang tach phan doan trén
cot sac ky pha thudn

Khoang 8 g cao phan doan dicloromethan dugc
thém dén 16 g silica gel 60 vao va tron déu dén khi
tao duoc dang khd toi. Mau cao phan tan trong
silica gel sau d6 dugc chuyén 1én cot nhdi thuy tinh
(dudng kinh 6,2 cm, chiéu dai 100 cm) dé tiép tuc
tach phan doan. Rira giai v6i hon hop dung moi

dicloromethan — MeOH (ty 1¢ lan luot 1a 100:0,
50:1, 30:1, 20:1, 10:1 va 0:100, tt/tt), hung dich rira
giai vao 6ng nghiém, mdi éng 5 mL. Kiém tra cac
phan doan bing sic ky 16p mong cho thdy DMF
duoc rua giai 6 ty 1¢ dung moéi dicloromethan —
MeOH 1a 20 : 1 (tt/tt) (twong ung PD11 trong Hinh
3, B).

Qud trinh tinh ché trén cét sdc ky long diéu ché
pha ddo

Khao sat so bd cho thiy sir dung cot sic ky diéu
ché pha déo C18 v&i pha dong 1a hdn hop methanol
— nudc (55:45, tt/tt) toc d6 dong 8 mL/phut cho
phép tach riéng DMF khoi cac hop chat khac cua
PD11.

b. Két qua chiét xuat, phan lap

Quy trinh 6 muc 2.3.1 dugc ap dung trén 3 mé
nguyén liéu ngai den. Két qua (Bang 1) cho thiy
quy trinh cho hiéu sudt DMF phan lap 6n dinh (455
— 512 mg/kg nguyén liéu), phu hop lam quy trinh
thuong quy dé san xuat DMF tir ngai den phuc vu
thiét 1ap chuan.

Bing 1. Téng hop két qua chiét xuét va phan lap DMF

Budre / chi tiéu Mé 1 Mé 2 Mé3

1. Chiét xuét tir nguyén li¢u ngai den

Khéi lwrong nguyén lidu (kg) 1,55 1,51 1,53

Khéi lugng cao dicloromethan (g) 170,78 190,69 180,56
2. Phan doan cao DCM trén cot silica gel

Cao giau DMF thu duoc (g) 7,80 8,24 7,27
3. Phéan 1ap DMF trén hé HPLC diéu ché

Khéi lrong DMF phén lap (mg) 705,6 773,7 7454
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3.1.2. Xdc dinh cdu triic
Pho IR cua nguyén liéu DMF (Hinh 4, A) co
vmax (cm™!) tai 1647,52; 1607,95; 1346,22; 1158,22,

phu hop voi ghé ctia chit chudn ddi chiéu DMF
(hé s0 twong dong 98,30%, Hinh 4, B).

DMF Thu

% Transmittance
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Wavenumbers (cm-1}
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Hinh 5. Phé UV-Vis cta hop chit DMF

Phé UV-Vis (trong MeOH, Hinh 5): Amax tai 211,2
nm; 263,2 nm va 305,8 nm.

Phé ESI-MS: m/z 2834 [M+H]".

TH-NMR (600 MHz, CDCL) u (ppm): 7,86 (2H,
m, H-2', H-6"); 749 3H, m, H-3', H-4', H-5"); 6,67
(1H, s, H-3); 6,57 (1H, d, J = 1,8 Hz, H-8); 6,38 (1H,
d,J=2,4 Hz, H-6); 3,96 (3H, s, 5-OCH3); 3,91 (3H, s,
7-OCHb).

BC-NMR (150 MHz, CDCls) ¢ (ppm): 177,6 (C-
4); 164,1 (C-7); 161,0 (C-5); 160,7 (C-2); 159,9 (C-9);
131,6 (C-1"); 131,2 (C-4"); 128,9 (C-3', C-5'); 126,0
(C-2', C-6); 109,4 (C-10); 109,1 (C-3); 96,2 (C-6);
92,9 (C-8); 56,4 (7-OCHs); 55,8 (5-OCH3).

Khing dinh ciu tric hop chit DMF: Pho 'H-
NMR ctia DMF chi ra tin hiéu proton cua 2 nhém
methoxy tai du 3,96 (5-OCHs) va 3,91 (7-OCHs); 2
proton meta ciia vong A tai oy 6,38 (1H, d, /J=2,4 Hz,
H-6) va 6,57 (1H, d, J = 1,8 Hz, H-8); 1 proton
singlet cua vong C tai ou 6,67 (1H, s, H-3) va 5 proton
cua vong B tai ou 7,86 (2H, m, H-2', H-6") va 7,49
(3H, m, H-3', H-4', H-5'), goi y vong B bi thé ¢ vi tri
I'. Dit liéu phd 'H-NMR goi ¥y DMF la 5,7-
dimethoxyflavon. Phd 3C-NMR va HSQC cua DMF
cho thay 15 tin hiéu img vdi 17 carbon, trong d6 co 1
keton [dc 177,6 (C-4)]; 2 carbon methoxy [dc 56,4 (7-
OCH;) va 55,8 (5-OCHz)]; 8 carbon CH [dc 109,1
(C-3), 96,2 (C-6), 92,9 (C-8), 126,0 (C-2', C-0"),
128,9 (C-3', C-5") va 131,2 (C-4")] va 6 carbon C [dc
160,7 (C-2), 161,0 (C-5), 164,1 (C-7), 159,9 (C-9),
109,4 (C-10) va 131,6 (C-1")] phut hop v6i cu tric du
doan. Vi tri cia 2 nhém methoxy dugc xac dinh tai C-
5 va C-7 thong qua twong tac HMBC giitra proton dx
3,96 va H-6 (du 6,38) vdi C-5 (dc 161,0); va gilta
proton Jx 3,91, H-6 (dn 6,38) va H-8 (Ju 6,57) véi C-
7 (6c 164,1). Phd ESI-MS ciia DMF cho pic ion gia
phén tir tai m/z 283,4 [M+H]" (Ci17H1504). Tir nhiing
phan tich trén két hop vai tai liéu [12], ¢6 thé két ludn
ring hop chat dang nghién ciu chinh la 5,7-
dimethoxyflavon (Hinh 6).
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Hinh 6. Cong thirc chu tao clia hop chit DMF

3.2. Kiém tra chat lwong nguyén lieu DMF

3.2.1. Xay dyng va tham dinh phuong phap HPLC
danh gia tap chét lién quan ctia nguyén liéu DMF:

Pho UV-Vis cia DMF trong methanol c6 ba cyc
dai hip thu tai khoang 2112, 2632 va 305,8 nm,
trong do do hap thu tai Vung 263 nm cao gap khoang
hai 1an so véi tai 306 nm va thip hon tai 211 nm. Mac
di 211 nm cho tin hiéu manh nht nhlmg day la viung
tor ngoai xa, noi pha dong va tap nén hap thy manh,
lam do nhiéu duong nén cao — bat loi cho phep thir
tap chat lién quan von can phat hién cac pic ¢ mirc
vét; két qua khao sat xac nhan duong nén tai 211 nm

nhleu hon hian so vé6i ving 263 nm, trong khi 306 nm
tuy nén sach nhung do nhay thap Do do, sc ky dd
dugc gh1 ¢ 263 nm, la diém can bang t6i uu giita do
nhay va ty s6 tin hi¢u/nhiéu.

DMF la flavon methoxy hoa than dau, phi hop sic
ky pha déo trén cdt Cis (250 x 4,6 mm, 5 pum); hé pha
dong methanol — nude duge chon vi twong thich voi
dung méi hoa tan mau va phi hop dicu kién thuong
quy, voi ty 1& 75 : 25 (tt/tt) dua DMF ra ¢ thoi gian
lru hop 1y va tach t6t khoi cac tap lién quan. Nhiét do
cot 35°C gitp 6n dinh thoi glan luu va do phan giai;
toc d6 dong 1,0 mL/phut va thé tich tiém 20 pL bao
dam hiéu lyc tach cung dd nhay ¢ mirc vét ma  khong
qua tai cOt; thoi gian phan tich dat bang 4 lan thoi
gian luu cua p1c DMF d khong bo sot cac tap kém
phén cyc luu gilr manh hon.

Voi diéu kién phan tich da lya chon, sac ky do ciia
mau thir DMF khi phan tich cho cac tap tach hoan
toan khoi pic chinh, pic chinh ¢6 d6 tinh khiét dat
100% (Hinh 7).
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Hinh 7. Séic ky d6 phan tich miu thir DMF

Tiép tuc thim dinh phuong phap phan tich theo
yéu cau cia ICH [8] va AOAC International [9] vé
d6 thich hop hé thong, tinh dic hiéu, tinh tuyén
tinh, d§ dang, d6 chinh xac va gidi han dinh lugng.

Két qua tom tat & Bang 2; cac sdc ky dd dai dién &
Hinh 8. Két qua cho thay phuong phap phu hgp
v6i muc dich stir dung.

Bang 2. Tom tit két qua thAm dinh phuong phap

Chi tiéu Yéu cau Két qua
D0 thich hop hé thong  tr, (n=6): RSD < 1,0%; tr: RSD = 0,1%;
(dung dich R2) Spic (n=6): RSD <2,0% Spic: RSD =1,0%
(1) Mau tring: khéng co pic tai tR,DMF;
(2) Dung dich thu: tr pic chinh trung tr cia DMF (dung
Do dac hiéu dich R1); Pap ung yéu ciu (Hinh 8A—H)

(3) Dung dich phén huy: pic san phim phén hay (néu c6)
tach tot, pic DMF tinh khiét

Gi6i han phat hién

S/N cua pic DMF >3

0,08 ug/mL (0,016% nong d6 dung dich thir)

Gidi han dinh lugng

S/N cua pic DMF > 10

0,28 ug/mL (0,056% nong d6 dung dich thir)

Khoang: tir LOQ dén > 120% gi6i han tap (ICH Q2(R2));
r>0,998

Tinh tuyén tinh Thit tai cdc diém: 0,281 pg/mL (LOQ); 0,525 pg/ml; 1,06 02817279 ug/mL; r=0,99998
pg/ml; 5,34 pg/mL va 27,9 pg/mL
PG ding Ty 1€ thu hdi 90-107% tai 27,9 png/mL va 80—110% tai Pat (d6 thu hoi tai LOQ: 85,2%:; cac

cac muc khac.

muc khac 95,4-102,0%)

Do chinh xéc

(1) B¢ lap lai: RSD tong tap (n=6) <7,3%;

(2) Bo chinh xac trung gian: RSD tong tap (n= 12) < 11%.

(1) Tong tap: 0,48%; RSD = 4,8%);
(2) Tong tap: 0,50%; RSD = 6,4%.
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Hinh 8. Sic ky d dai dién thim dinh tinh d3ic hidu (A: miu tre"mg; B: dung dich tht;

3.2.2. Két qua kiém tra chit luong nguyén liéu

DMEF:

Retenton tims (Mnutes)

T T T T T T T T T
1200 1400 1600 1800 2000 2200 2400 2600 2800 30.00
Retention tims (Minutes)

C: dung dich dbi chiéu; D: phan huy acid; E:

phéan hiy kiém; F: phan hiay H>0,; G: phan hay nhiét; H: phan huy UV).

Chat lugng nguyén liéu DMF duoc kiém tra theo

cac chi tiéu & muc 2.3.2; két qua (Bang 3) cho thy

nguyén liéu dat tiéu chuan dé ra.
Bang 3. Két qua kiém tra chit luong nguyén liéu DMF

Chi tiéu Yéu ciu Két qua
Tinh chét B6t két tinh mau vang nhat Pat
S IR: phé tring phé chét chuin dbi chiéu DMF; HPLC: t ,
Binh tinh pic DMF trung dung dich doi chiéu Bung
Tap chét bay hoi Khong qua 0,5% Dat (0,05%)
Tro toan phin Khéng qua 0,5% Dat (0,06%)

Tap chét lién quan

Tap don < 1,0%; téng tap <2,0%

Dat (tap don 0,13% va 0,35%; téng
tap 0,49%)

Ham luong

Ham lugng DMF (Ci7H1404) > 95,0%, tinh theo nguyén
trang

Dat (99,40%)
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3.3. Thiét lgp chdt chudan DMF

3.3.1. Panh gié tinh dong nhét:

Tinh dong nhét cua 16 chit chuan dugc danh gia
bang phuong phéap tap chét lién quan (HPLC): 12
lo dugc chon ngiu nhién, mdi lo dugce chuan bi va
phan tich doc 1ap 2 lan. Pai lugng danh gia la do

tinh khiét sic ky (TKSK = 100 — tong tap chat),
tinh tur ty 1€ dién tich pic nén khong phu thudc
khéi luong can mau, loai dugc anh hudng cia sai
s6 can va thé tich tiém. Két qua duogc trinh bay &
Béng 4.

Bang 4. Két qua d4nh gia tinh ddng nhét bing phwong phap tap chét lién quan

TT Lo sb Téng tap lan 1 (%) Téng tap lan 2 (%) TKSK trung binh (%)
1 3 0,49 0,47 99,52
2 8 0,46 0,50 99,52
3 11 0,51 0,47 99,51
4 19 0,44 0,50 99,53
5 26 0,52 0,49 99,50
6 33 0,47 0,49 99,52
7 43 0,48 0,48 99,52
8 51 0,45 0,46 99,55
9 64 0,45 0,49 99,53
10 71 0,44 0,44 99,56
11 73 0,50 0,51 99,50
12 86 0,48 0,50 99,51

TKSK trung binh (%) 99,52
RSD (%) 0,02

S6 liéu dugc xu ly bﬁu‘lg phén tich phuong sai
mot chi€u (yéu to: 19) nham tach phuong sai giita

cac lo khoi phwong sai giira hai 1an chuén bi trong
cung moét 1o (Bang 5).

Bang 5. Két qua phan tich phuong sai (ANOVA) danh gia tinh ddng nhat

Ngudn bién thién Téng binh phwong (SS) Bictwdo (df)  1rune b‘“(hl\;’;)‘h phuong
Giira céc lo 0,007712 11 0,000701
Trong lo (giita 2 lan chuan bi) 0,005350 12 0,000446
F=157;Fly thuyét (0,05; 115 12) =2,72; p= 0,22

Gia trj F = 1,57 nho hon F 1y thuyét = 2,72 (p =
0,22) cho thdy khéc biét vé do tinh khiét giita cac
lo khong c6 y nghia thong ké & muc tin ciy 95%;
16 chit chuin dat yéu cdu dong nhét theo ISO
Guide 35 [11].

b6 léch chuin gitta cac lg, sir dung lam thanh
phan d6 khong dam bao do do d6 khong dong nhat
(upn) trong thanh phin dé khong dam bao do cua
gi tri 4n dinh, duoc tinh theo cong thirc:

Upy= /Mnga—MS,mngZO,Ol 13%

3.3.2. Banh gia lién phong vé dé tinh khiét sic ky:

Do tinh khiét sic ky (TKSK) ciia chit chuan
DMF dugc x4c dinh bang phuong phap tap chit
lién quan di thdm dinh (muc 3.2.1): 12 lo chon
ngau nhién dugc phan tich tai 2 phong thi nghiém
dat GLP va ISO/IEC 17025 thuoc Vién Kiém
nghiém thudc Trung wong 1a Khoa Nghién ctru va
Phat trién (PTN1) va Khoa Kiém nghiém Pong
duge — Dugc liéu (PTN2), mdi PTN 06 lo. Trong
do6, PTN2 dong vai tro xac nhan ddc lap két qua
ctia phong thiét 1ap. TKSK ciia mdi mau duoc tinh
theo TKSK = 100 — tong tap chat (%). Két qua
duoc trinh bay & Bang 6.
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Bing 6. Két qua xac dinh do tinh khiét sic ky cia chat chuan DMF tai 2 phong thi nghiém.

Miu (lo) TKSK -PTN 1 (%) TKSK - PTN 2 (%)
1 99,52 99,48
2 99,52 99,54
3 99,51 99,45
4 99,50 99,49
5 99,52 99,51
6 99,51 99,52
Trung binh (%) 99,51 99,50
Gop 2 PTN (n =12): TKSK trung binh = 99,51%; RSD = 0,02%;
ucp = 0,007%; Tin = 1,12 < Tc = 2,23

K&t qua hai phong dugc so sanh bang kiém dinh
T (Student). Gia tri tinh dugc Ty, = 1,12 nhé hon
gid tri t6i han T = 2,23 (a = 0,05), cho thiy trung
binh TKSK cuta hai phong khac nhau khéng c6 y
nghia théng ké ¢ mirc tin cay 95%. Do d6 TKSK
clia chat chuan DMF dugc lay bang trung binh
chung cua 12 gia tri, 1a 99,51%, voi do khong dam
bao do loai A 14 uce = s//12=0,007%.

Trong truong hop nay, gia tri an dinh cta chat
chuén duogc xac dinh bang phuong phap can bang
khéi luong tai phong thiét 1ap, phong thir hai déng

vai tro xac nhan doc lap; nghién ciru chua thuc
hién danh gia ddc trung hoa lién phong day du
(thudng 1a > 6 phong), nén ucp chi yéu phan anh
d6 chum cua phuong phap phan tich.

3.3.3. Xac dinh gia trj 4n dinh:

Tap chét bay hoi duoc xac dinh bang phuong
phép phan tich nhiét trong lugng (TGA) trén 3 lo
chon ngau nhién (Bang 7). Tro toan phan dugc xac
dinh trén nguyén lidu trudc dong goi voi 3 phan
khéc nhau, do chi ti€u nay khong phat sinh trong
qué trinh dong goi va khong thay do6i khi bao quan.

Bang 7. K&t qua xac dinh tap chét bay hoi va tro toan phin

STT Tap chit bay hoi (%) Tro toan phan (%)
1 0,04 0,06
2 0,05 0,07
3 0,05 0,06
Trung binh (%) 0,05 0,06
RSD (%) 12,86 9,12
D6 khong dam bao do (loal A) u (%) 0,003 0,003

Tir d tinh khiét sac ky (muc 3.3.2) cung ket qua
tap chat bay hoi va tro toan phan, gi4 tri an dinh vé
ham lwong DMF duoc tinh theo cin bang khdi
lugng:

X (%) 99,51% x {[100% — (0,05% +
0,06%)1/100%} = 99,40%

Do khong dam bao do clia qua trinh dic trung
hoa (theo ISO 17034 [10]):

1u=y/0,0072+0,0032+0,0032+0,01132=0,014%

Do khong dam bao do méd rong (k = 2, muc tin
cay 95%):

U=2 ><u=p,03% ’ .
Nhu véy, gia tri cong bo trén phiéu ki€ém nghiém
cua chat chuan DMF: ham lugng 99,40% C17H1404

(tinh theo nguyén trang); d6 khong dam bao do mo
rong U = £ 0,03% (hé s6 phu k = 2, muc tin cdy
95%); bao quan & 2 — 8°C, tranh anh sang truc tiép.

3.3.4. Do 6n dinh:

D6 on dinh dugc danh gia theo thiét ké dang
th(‘)ri cta ISO Guide 35 [11]: cac lo duoc bao quan

& —20°C va chuyén ngﬁu nhién 06 lg sang bdo quan
¢ 2 — 8°C tai cac moc thoi gian (0, 3, 6, 9, 12
thang), phén tich dong loat tai thang 12; mdi mdc
dung 3 lo, mdi lo phan tich thanh 02 phan tich doc
1ap cho d¢ tinh khiét sic ky (HPLC) va 3 lo cho tap
chit bay hoi (TGA). Két qua trung binh theo mdc
thoi gian dugc trinh bay ¢ Bang 8.

Bang 8. Két qua theo dbi do 6n dinh (trung binh theo méc)

Mac (thang) 0 3 6 9 12
TKSK TB (%) 99,51 99,52 99,52 99,50 99,49
Tap bay hoi TB (%) 0,05 0,05 0,05 0,05 0,05

Hoi quy tuyén tinh TKSK (van dugc tinh theo
téng tap chét lién quan) theo thoi gian cho do déc by
= —0,0021%/thang; kiém dinh cho thdy d6 ddc
khong co ¥ nghia thong ké (t = —2,67; 1(0,975; 3) =
3,18; p = 0,076), tirc 1a TKSK khong thay ddi co y
nghia trong 12 thang. Thanh phan d6 khong dam

bao do do on dinh (uxs = |s(b1) x 12 = 0,0095%).
Tap chédt bay hoi 6n dinh quanh 0,05% (d6 dbc
khong c6 y nghia), du doan 0,05% tai 12 thang, dudi
gi6i han 0,5%.

Xu hudéng du doan cia TKSK trong 12 thang
(0,025%) nhé hon d9 khéng dam bao do mé rong
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cta gia tri 4n dinh (£ 0,03%); khong xuét hién tap
phan hay vuot gidi han (tap riéng 1é < 1,0%, tong
tap < 2,0%).

Nhu véy, chat chudn DMF 6n dinh ¢ 2 — 8°C dén
12 thang; han kiém tra lai duoc 4n dinh 1a 12 thang.

3.4. Ban lugn

Ngdi den hién dugc s dung rong réi trong cdc
san pham bao vé€ strc khoe, dat ra yéu cau cap thiét
vé kiém soat chat lugng dbi véi ca ngudn nguyén
liéu va thanh pham. Theo quy dinh hién hanh, cong
tac kiém nghiém doi hoi viée sir dung cac hop chat
tinh khiét 1am chét chudn danh diu (marker) [4],[6].
Trong d6, DMF 1a mét hop chit mang ca hoat tinh
sinh hoc va tinh dac trung hoa hoc cao ciia ngai den.
Do d6, viéc nghién ctru phan lap va thiét l1ap chat
chuan ddi chiéu DMF tir than ré loai nay 1a mot nhu
cau thyc tién phuc vu cong tac kiém nghiém.

Nghién ctu da xay dung dugc quy trinh hoan
chinh dé thiét 1ap chat chuan DMF tir than ré& ngai
den gém dﬁy du cac giai doan: chiét xuit, phan lap,
danh gia chat luong nguyén liéu va thiét 1ap chuan
Dir liéu thye nghiém trén 3 me cho thdy quy trinh 6n
dinh vé hiéu suat phan lap (455 — 512 mg/kg nguyén
liéu), cho san pham phan 1ap tinh khiét (d6 tinh khiét
sac ky 99,51%), chét chuén sau khi dong 1o O on dinh
trong t6i thiéu 12 thang, phi hop l1am chit chuan
dinh tinh va dinh luong trong kiém nghiém. Quy
trinh nay mang tinh Gmg dung cao, cho phép céc co
so kiém nghiém c6 du trang thiét bj tw thiét 1ap chit
chuan co s¢ (working standard).

Mic du vay, nghién ctru van ton tai mot s6 han
ché nhat dinh. Thir nhét, trong cac thanh phan st
dung dé tinh toan gia trj 4n dinh méi chi co do tinh
khiét séc ky dugc thuc hién tai hai phong thi nghiém
dat chudn ISO/IEC 17025, cac thanh phan con lai
mai phan tich tai mot phong thi nghiém, chua phai
12 mot nghién ctru lién phong toan dién. Thir hai, két
qua hién chi dya trén mot phuong phap phéan tich
duy nhét (can bang khdi luong), thiéu sy dbi chimg
v6i cac phuong phap tryc giao nhu quang phd cong
hudng tir hat nhan dinh Iuwgng (QNMR) hodc nhiét
luong ké quét vi sai (DSC). Nhimg gioi han nay
dugc dwa ra nhim dam bao chat chuan dugc tmg
dung dtng pham vi va gidi han cho phép.

4. Két luan

Nghién ciru da xdy dung duoc quy trinh phan lap,
tinh ché DMF tir than r& loai ngai den (Kaempferia
parviflora Wall. ex Baker) va thiét 1ap chit chudn
DMF. Quy trinh chiét xuat — phan lap DMF, tiéu
chudn kiém tra chit luong nguyén liéu va phwong
phap HPLC danh gia d6 tinh khiét sic ky da duoc
x4y dung va thdm dinh theo yéu cau hién hanh. Chét
chuén duge khfmg dinh vé céu trac, danh gia déng
nhét theo ISO Guide 35 (phéan tich phuong sai mot
chiéu) va thiét 1ap gi4 tri an dinh ham lugng 99,40%
v6i 36 khong dam bao do mo rong U =+ 0,03% (k
= 2), phu hgp cho muc dich sir dung dinh tinh va
dinh lugng trong kiém tra chét lwong cic mau can
ding chét chudn DMF.
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