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TOM TAT
Dit vin dé: OViét Nam, ciing di cé cdc nghién ciru diéu ché quercetin tir rutin, tuy nhién
Cac phwong phdp nay déu chia c¢é danh gid day di vé chat lwong san pham. Chinh vi vdy dé tai
duroc thyee hién. Muc tiéu nghién ciru: Xay dung dieoc quy trinh diéu ché quercetin tir rutin dat tiéu
chudn USP44. Déi twgng va phwong phdp nghién ciu: Péi twong: Rutin (95%), cac hoa chdt dat
tiéu chuan tinh khiér phan tich. Phuong phdp: Piéuché quercetin tz rutin bang phan ung thuy phan;
theo ddi phan ing bang sdc ky I6p mong (SKLM); tinh ché bang phirong phdp két tinh, hdp phu va
két tiia phdn doan theo pH; kiém tra do tinh khiét bang SKLM va do nhiét dé ndng chay. Panh gid
chdt lwong quercetin theo cdc phwong phdp trong chuyén lugn cia USP44, trong dé dinh heong
bang HPLC duwoc tham dinh theo hiréng dan cua ICH. Cdu triic quercetin dwoc xdc dinh théng qua
cdc phirong phdp phan tich phé (phé khoi heong MS; phé hong ngogi IR va phé céng hweng tir hat
nhan: *H-NMR; *C-NMR). Két qud: Cac théng sé quy trinh thiy phan quercetin thd ti rutin véi
quy md 10,0 g/mé: tac nhan 1a hon hop ethanol 96%/HCI 20% (ty 1¢ 3:1), nhiét dg 80-90°C, thoi
gian 2 gio. Tinh ché quercetin thé:danh gid dwoc cac dung mdi: isopropanol, ethanol,
dicloromethan, nwéce (thay doi pH); thuc hién qua hai giai doan (i) Thay @i pH cho két qua phan
doan pH 4 cho san phdm ham luong 99,8%, tong tap chdt 0,3% dat yéu cau dwge dé cap trong
chuyén ludn duwoc dién. (i) Két tinh lgi trong ethanol 96% nong ty 1€ 1:30. Hiéu suat toan quy trinh
khodng 47%. San phdm quercetin dat cac chi tiéu char heong dwoc yéu cau trong chuyén lugn
USP44. Két lu@n: Pda xdy dung dwoc quy trinh diéu ché quercetin dat cac chi tiéu chat hieong theo
chuyén lugn cia USP44.
Tir khoa: quercetin, rutin, tinh ché, pH, thiy phan, HPLC.

ABSTRACT

RESEARCH ON THE PREPARATION OF QUERCETIN
TO ACHIEVE PHARMACEUTICAL STANDARDS

Pham Thi Hien!, Pham Thi Hong Theu?, Dao Nguyet Suong Huyen?,
Nguyen Thi Ngoc?, Nguyen Hoa Binh?!, Pham Thai Ha Van?, Nguyen Van Giang?,
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2. Thai Nguyen University of Medicine and Pharmacy
Background: Studies on the synthesis of quercetin from rutin have also been conducted in
Vietnam; however, there are numerous obstacles in the way of preparing pure quercetin, and the
quality of the hydrolyzed products has not been fully evaluated in accordance with pharmaceutical
standards. The "Research on the preparation of quercetin for pharmaceutical grade" was
undertaken for this reason. Objectives: To develope a process for preparing quercetin from rutin
that meets USP44 pharmacopoeia standards and evaluated the quality indicators of quercetin
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according to the requirements of the pharmacopoeia treatise. Materials and methods: Research
subjects: Rutin (extracted from Flos Sophorae, 95%) - Vietnam, chemical solvents that match AR
standards. Method: Using basic reactions in organic chemistry to semi-synthesize quercetin from
rutin; Monitor reaction progress using thin layer chromatography (TLC); Check product purity by
TLC and melting temperature measurement. Evaluate of semi-synthetic quercetin quality by HPLC
method; Validate the quercetin quantification method according to ICH guidelines; Determine
product structure through spectral analysis methods: mass spectrometry (MS); infrared (IR)
spectroscopy and nuclear magnetic resonance spectroscopy (*H-NMR and *C-NMR). Results:
Semi-synthesized quercetin from rutin with a scale of 10.0g/batch, using a mixture of 96%
ethanol/20% HCI (ratio 3:1), water bath temperature 80-90°C, in 2 hours, filtered to collect crude
quercetin product. Survey of purification methods: using solvents (isopropanol, ethanol,
dichloromethane), changing pH to obtain results: Purifying crude quercetin in two steps, (1):
Changing pH gives pH fractionation results 4 for the product with a content of 99.8%, total
impurities of 0.3%, meeting the requirements mentioned in the pharmacopoeia monograph; (2):
Recrystallize in hot 96% ethanol at a ratio of 1:30. The overall process efficiency is about 47%,
guercetin products meet the quality criteria required in the American pharmacopoeia monograph
USP44. The quantitative method has been validated according to ICH guidelines. Quercetin
structure was confirmed by spectroscopic analysis methods (IR, MS, NMR) and the spectral values
were equivalent to references. Conclusions: A process for preparing quercetin has been developed
to satisfy quality criteria according to the treatise of the American Pharmacopoeia USP44.

Keywords: quercetin, rutin, purification, pH modification, hydrolysis, HPLC.
I. PAT VAN DE

Flavonoid 12 hop chat ty nhién dwgc phan bé rong réi trong thuc vat, cé tac dung
chéng oxy hoa, an than, chéng tram cam, chdng co giat, chong tang sinh, chéng viém, chng
vi khuan, chéng ung thu, bao vé tim mach, ha huyét ap, chéng ung thu, tri di thao duong
va hoat dong bao vé gan. Ngoai ra, flavonoid c6 tac dung Ién cac enzym cua dong vat c6 va
nhu protein kinase, alpha-glucosidase va aldose reductase, tir &6 diéu chinh nhiéu con duong
truyén tin hiéu té bao da bi thay d6i trong diéu kién bénh tat [1]. Mot trong nhiing polyphenol
thudc nhoém flavonoid duoc quan tdm I6n hién nay 1a quercetin. Quercetin dugc phan loai
la flavonol, mot trong nam phan 16p ciia hop chat flavonoid. Quercetin ton tai trong nhiéu
loai cay thudc va rau qua ¢ dang tu do (aglycon) hoic két hop vai mét hoac nhidu goc duong
khac nhau tao thanh cac quercetinglycosid [1], va hau hét lwong chat quercetin trong cac
thuc pham déu & dang glycosid [2], [3], [4]. Quercetin duoc tim thy trong nhiéu loai thyuc
pham nhu tao, nho, hanh, tra,... cling nhu trong nhiéu loai hat, qua hach, hoa, 14, va trong
nhiéu loai duoc liéu nhu Ginkgo biloba, Hypericum perforatum, Sambucus canadensis...

V6i nhiéu hoat tinh sinh hoc va tac dung dugc ly tiém nang nén quercetin dang la aoi
tugng dugc quan tm nghién ciu vé qua trinh chiét xuat [5], ban tong hop bang phan tng
thity phan rutin [6] trong nudc va trén thé gidi, tuy nhién viéc diéu ché quercetin tinh khiét
con gap nhiéu kho khan. O Viét Nam ciing di c6 cac nghién ctru diéu ché quercetin tir rutin
bang phan ting thity phéan, tuy nhién chwa c6 danh gia day di chét luong san pham theo tiéu
chuan duoc dung. Vi vay, nghién ctru nay dugc thuc hién véi muc tiéu: Xay dung duoc quy
trinh diéu ché quercetin tir rutin dat tiéu chuan duoc dién My USP 44.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién cieu
Dbi twong: Quercetin ban tong hop
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Nguyeén liéu: Rutin (chlet Xuat tir nu hoe - 95%, DPVN V), cac dung méi hoa chat
dat tiéu chuan AR c6 ngudn gbc Trung Quéc: ethanol 96%, acid hydrocloric, dicloromethan,
isopropanol, natri tetraborat, acid acetic.

2.2. Phwong phap nghién cau

Str dung phan @ng thuy phan co ban trong hda hoc hiru co dé ban tong hop quercetin:
Can 8 g rutin vao binh nén dung tich 250 mL. Sau d6, bd sung 240 mL hdn hop ethanol
96%: acid hydrocloric 10% (ty 1& 3:1). Lip sinh han, dun cach thuy & 80-90°C trong bé diéu
nhiét va thi thoang khudy, lic nhe. Dung SKLM dé theo di qua trinh thiy phan (so sanh
véi quercetin chuan). Khi sic ky db hét vét rutin thi ding phan tng. Dé két tinh lanh (5 - 8
°C) trong 24 h. Loc lay tua. Nudc céi thu hdi lam dung mdi cho mé sau. Rira tua bang nuéc
cat cho téi khi nudc rira dat pH trung tinh va cho phan tng am tinh véi thuéc thir Fehling.
Tua thu duge dem sdy kho, thu dugc quercetin tho theo so dd phan Gmg nhu Hinh 1 sau:

HCI
70-80°C

Rutin Quercetin

Hinh 1. Phan tng thay phén rutin thu quercetin trong méi treong acid

Theo di tién trinh phan tng bang phuong phép sic ky 16p mong (SKLM) thyc hién
trén ban mong mong silica gel 60 Fzs4 (Merck) véi cac hé dung méi khai trién: ethyl acetat:
acid formic: H,0= 8:1:1. Quan sét sic ky dd dudi budc séng 254 nm cua deén tir ngoai.
Phuong phap két tinh dé thu duoc quercetin thd. Panh gia so bo chat luong quercetin thd
bang nhiét do ndng chay, SKLM.

Phuong phap két tinh lai trong cac diéu kién khac nhau dé tinh ché quercetin. San
phém quercetin thu dugc dugc danh gia chét luong dua trén dinh lrong ham lugng quercetin
va tap chét trén sic ky d6 bang phuong phap HPLC. Céac phuong phép str dung bao gom:
str dung ethanol, isopropanol, sir dung dung méi hitu co (dicloromethan, ethanol) va két tinh
bang thay d6i pH. Phuong phap HPLC da dugc tham dinh pht hop cho phép do dinh luong
quercetin va gisi han tap chat.

San pham duoc Kiém tra do tinh khiét bang phuong phap sac ky 16p mong, do nhiét
d6 néng chay va danh gia ham luong, tap chat bang HPLC. Po nhiét d6 ndng chay: Nhiét
d6 nong chay do bang may do nhiét d6 nong chay EZ- Melt (M¥). Panh gia ham lugng
quercetin va tap chat bang HPLC. Cac san pham téng hop dugc xac dinh cau tric théng qua
cac s6 lieu phd: phd khdi lugng (MS) duogc do tai Vién Hoa hoc- Vién Han 1am Khoa hoc
va Cong nghé Viét Nam trén may LC-MSD-Trap-SL (Agilent Technologies); phd hong
ngoai (IR) trén may Shimadzu véi ki thuat ép vién nén kali bromid va phé cong hudng tir
hat nhan (*H-NMR va *C-NMR) do trén may Bruker, dung méi DMSO, ph6 *H- NMR do
tai tin s6 500 MHz, phd *C- NMR do tai budc song 125 MHz tai khoa H6a hoc- Truong
Pai hoc Khoa hoc Tu nhién, Pai hoc Québc gia Ha Noi.
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1. KET QUA NGHIEN CUU
3.1. Xay dung duge quy trinh diéu ché quercetin véi quy mé phong thi nghiém
Quy trinh ban tong hgp quercetin:

Thyc hién quy trinh ban tong hop quercetin tir rutin dugc trinh bay trén muc 2.2,
khao sat cac yeu to anh huong toi quy trinh nhu: giai doan trinh xu ly dich loc, nong do
acid HCI sur dung, st dung nudc céi cho qua trinh thuy phan va giai doan tinh ché. Két qua

thu duoc nhu sau:

Khao sat quy trinh xi Iy dich loc dén chit lwrong san pham:
Ngay sau khi dirng phan tng, tién hanh loc ndng dich phan tmg dé loai bo cac tap chét khdng tan.
Bang 1. Khao sat qua trinh loc dich phan tng

Qua trinh loc Kha nang loc m(g) | H% | t°ndng chay (°C) Cam quan
Khéng sir dung loc X 3,64 | 91,9% 302,3- 305,4 Mau vang nau
Loc qua gidy Kho thu dich loc | X X X X
Loc bbng Dé dang thu dich | 3,44 | 86,9% 305,8- 309,5 Mau vang nhat

X: Khéng thuc hién, hodc khéng danh gia dwoc dir liéu

Nhan xét: Qua trinh loc lam ting chat lwong san pham, dong thoi tiét kiém thoi gian
trong qua trinh thu taa.

Tir khao sat: Thém budc loc néng dich phan tng ngay sau khi ding phan tmg dé
loai c4c tap khong tan trudc khi bat dau qué trinh két tinh.

Khao sat nong @6 acid HCI sir dung:
Béng 2. Khao sat anh huong ctia ndng d9 acid dén phan tmg

TT | Nongdo HCI | Thoigian(h) | m(g) | H% T (°C) Cam quan
1 5% 3,5h 3,009 | 75,8% | 305,5- 309,8 | Tua c6 mau vang nhat
2 10% 25h 3,57 g | 90,1% | 306,0- 309,1 | Tua c6 mau vang nhat
3 20% 2h 3,449 | 86,9% | 305,8-309,5 | Tua c6 mau vang dam

Khao sat sir dung nwéc cai cho qua trinh thay phén:
Bang 3. Két qua cua viéc st dung nudce céi cho phan ung

STT Thoigian(h) | m(g) H% T° néng chay Cam quan
HCI 10% 3h 3579 | 90,1% 306,0- 309,1 | Tua mau vang nhat
Nudc cai lan 1 3h15p 3,799 95,7% 305,8-309,2 Tua mau vang nhat
Nudc cai lan 2 3h15p 3,82 ¢ 96,5% 305,9-309,3 Tua mau vang nhat

Viéc tai s dung nudc cai 1a hoan toan hiéu qua va co thé dung dé tng dung trong
san xuit dé tiét kiém chi phi, bao vé méi tredng ma van thu duoc hiéu qua cao.

Quy trinh tinh ché:

Khao sat cac phwong phép tinh ché quercetin su dung dung mdi (ethanol,
isopropanol, hdn hop dung méi hdn hop dicloromethan - ethanol) va thay d6i pH, thu duoc
quy trinh tinh ché quercetin dat tiéu chuan dugc dién nhu sau:

Giai doan 1: Hoa tan quercetin thé trong dung dich Na;B4O7 2% theo ty 1€ 1:50. Loc
lay dich trong. Biéu chinh pH biang dung dich HCI 5%, theo di pH va qué trinh tao tua theo
cac nic pH 7, 6, 5, 4. Sau mdi nac tién hanh loc thu taa, dich trong dwoc tién hanh diéu
chinh pH dén muc pH ké tiép. Quercetin tinh khiét duoc thu & pH 4. Taa duoc rira bang
nuéc cat dén pH trung tinh. Say tua & 60°C trong 3h. Kiém tra ban thanh pham ham luong
quercetin va giGi han tap chat bang phuong phap HPLC.
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Giai doan 2: Hoa tan taa thu duoc trong ethanol 96% nong theo ty 1€ 1:30. Loc ndng
lay dich trong. D& nguoi, thém nudc theo ty 1¢ 1:1. Két tinh lanh qua dém. Loc thu lay tua,
say & 60°C trong 3h. |

Sau khi khao sét quy trinh béan téng hop va tinh ché quercetin thu dugc quy trinh
diéu ché quercetin véi quy md phong thi nghiém nhu sau: |

Cho 8 g rutin vao binh nén dung tich 250 mL. Sau d6, b6 sung 240 mL hdn hop
ethanol 96%: acid hydrochlorid 10% (ty I¢ 3:1). Lip sinh han, dun cach thuy & 80-90°C
trong bé diéu nhiét va thi thoang khudy, lic nhe. Dung SKLM dé theo d&i qué trinh thuy
phan (so sénh véi quercetin chuan). Khi sic ky do hét vét rutin thi dirng phan tng. Dé két
tinh trong 24-48h. Loc ldy taa. Nudc cai thu hdi 1am dung mdi cho mé sau. Rua tia bang
nuéc cat cho toi khi nuée rira dat pH trung tinh va cho phan tng am tinh véi thube the
Fehling. Tua thu dugc dem sdy kho, thu dwoc quercetin tho.

Hoa tan quercetin thd trong dung dich Na;B4O7 2% theo ty 1¢ 1:50. Loc lay dich
trong. Biéu chinh pH bang dung dich HCI 5%, theo d&i pH va qué trinh tao tia theo cac nac
pH 7, 6, 5, 4. Sau mdi nac tién hanh loc thu taa, dich trong duoc tién hanh diéu chinh pH
dén muc pH ké tiép. Quercetin tinh khiét duoc thu & pH 4. Tua duoc rira bang nudc cat dén
pH trung tinh. Sy tua ¢ 60°C trong 3h. Hoa tan taa thu duoc trong ethanol 96% néng theo
ty 18 1:30. Loc ndng lay dich trong. Dé nguoi, thém nudc theo ty 1¢ 1:1. Két tinh lanh qua
dém. Loc thu lay taa, sdy & 60°C trong 3h.

Hiéu suat toan quy trinh khoang 47%, san pham quercetin dat c4c chi tiéu chat lugng
dugc yéu cau trong chuyén luan duoc dién My USP 44,

3.2. Panh gia chit lwong san pham

Xac dinh cAu tric: TH-NMR (DMSO-d6, 500 MHz): 12,50 (1H, s, HO-C5); 10,79
(1H, s, HO-C7): 9,60 (1H, s, HO-C4"); 9,38 (1H, s, HO-C3); 9,32 (1H, s, HO-C3"); 7,69 (1H,
d, J=2,5 Hz, H-2"); 7,56 (1H, dd, J1=2,0 Hz, J,=8,0 Hz, H-6"); 6,89 (1H, d, J=8,5 Hz, H-5");
6,42 (1H, d, J= 2,0 Hz, H-8) ; 6,20 (1H, d, J=2,0 Hz, H-6). 3C-NMR (DMSO, 125 MHz):
176,30 (C-4); 164,34 (C-7); 161,19 (C-5); 156,59 (C-8a): 148,16 (C-2): 147,26 (C-4); 145,52
(C-3"); 136,20 (C-3); 122,41 (C-1°); 120,47 (C-6’); 116,06 (C-5"); 115,52 (C-2"); 103,48 (C-
4a); 98,67 (C-6); 93,87 (C-8). MS (ESI, m/z): 303,2 [M+H]". IR: 3403 cm™ (-OH phenol),
1664 cm™ (C=0), 1609 cm™, 1560 cm™?, 1521cm™ (C=C nhan thom) va 1260 cm™, 1197 cm’
11167 cm™, 1092 cm™ (C-O) phi hop véi cau tric phan ti dy kién cua quercetin.

Két qua kiém tra chat luong quercetin san pham theo tiéu chuan duoc dién My USP 44:
Bang 4. Két qua kiém tra chat luong quercetin

Chi tiéu Yéu cau Két qua
Pho hong ngoai | Tring véi phd chuan hoic phd cua chat chuan Pat
Cuc dai hap thu tai 2 budc séng 255 nm va 371 nm.
Quang ph6 UV | Do hép thu tai bude séng 371 nm véi mau thir 10 Dat
ug/mL nam trong khoang 75-80.
Tro toan phan Khéng qua 0,1% Pat (0,095%)
Luogng nudc Khdng qua 12% Pat (9,9%)
DBinh lugng Ham lugng quercetin: 98,0% - 102,0% DPat (99,8%)
A, <, | Kaempferol khong qua 0,5%, tap chat riéng Ié: khon Dat (khong cé ta
Gidl han tap chat | . o,g%, tong tag chit: khong gué 2.0%. ) 7| o Elélo qgé o,1<£,)

San pham quercetin diéu Ché duoc dat céc chi tiéu chat lwong dugc yéu cau trong
chuyén luan Quercetin cua dugc dien My USP 44,
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Mot s6 dir liéu dai dién duogc trinh bay dudi day (Hinh 2):

gint 200 s
P £ 106 2026 00 Sample Name quercetin
thu

S:
Ds
M
B
Vi
D:
D:

A
ed 512612024 126:06 PM Processed by System Administraior

<Chromatogram>
mAU

<Peak Table>
PDA Ch1 370nm
Peak# Ret. Time

Area%
99.7¢

Hinh 2. Ph6 MS (a) va sic ky d¢6 HPLC cua san pham quercetin (b)
IV. BAN LUAN

Sau cac khao sat diéu kién phan &ng, quy trinh ban tdng hop quercetin tir rutin trong
nghién ctu ¢6 sir dung diéu kién phan tng don gian, dé& thyc hién, dé nang quy mé, quy
trinh 6n dinh véi hiéu suat kha cao, tiét kiém dugc dung méi. Qua trinh tinh ché thay doi
pH va két tinh phan doan & pH 4 cho san pham quercetin dat cac chi tiéu chat luong theo
yéu cau cua duoc dién My USP 44. Quy trinh tinh ché trén chua ting duoc sir dung trong
cac nghién ctru trude ddy. Tuy cho higu suat tinh ché chua cao, phan doan pH 5 chua dat
yéu cau ve ham lugng va gioi han tap chat, nhung c6 thé khic phuc bang cach ddng nhat va
tinh ché lai dé tan dung duoc san pham.

Sau cac qué trinh khao sat, cac thong sb chinh da duoc lya chon nhu sau: Xuc tac:
acid HCI 10%; Dung moi phan ung: EtOH 96%; Ty 1¢ EtOH 96%: dung dich HCI 10%:
3:1; Gia nhiét cach thiy & 80-90°C; Két thiic phan ung loc nong thu lay dich trong; Tai st
dung nuéc cai cho mé phan ung sau. Phuong phap méi dé tinh ché quercetin da duoc khao
sat va xay dung: két hop phuong phap thay doi pH, két tinh phan doan bang dung dich
NayB407 2% va HCI 5%, st dung EtOH 96% va nudc ty 1¢ 1:1 dé tinh ché lai san pham.

Quy trinh tinh ché trén chua timg dugc cong bé trén cac nghién ctu trude day. Quy
trinh ¢6 nhiéu uu diém hon so voi phuong phép tinh ché bang sic ky (phuong phap tinh ché
phd bién dé phan 1ap cac chét tinh khiét 1am chat chuan) nhu: c6 kha ning nang quy mo,
tiét kiém va sir dung dung mdi xanh 1 ethanol 96%.

San pham quercetin dugc danh gia ciu tric duya trén cac két qua phd dic trung va
Kiém tra, ddnh gia cac chi tiéu chat luong theo yéu cau cua chuyén luan Quercetin trong
duogc dién My USP 44 (Bang 5).

V. KET LUAN

Pi xdy dung dugc quy trinh diéu ché quercetin dat cac chi tiéu chat lugng theo
chuyén luan cta duoc dién My USP 44, trong d6 ham luong quercetin dat 99,8% (tinh theo
lwong khan) va gigi han tap chat dat theo yéu cau caa chuyén luan (téng tap: 0,2-0,3%, cé4c
tap don khong qua 0,1%).
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