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Tom tat

Nghién ctru xdy dung qui trinh phan 1ap kaempferol tir dich chiét 14 Bach qua va sir dung
kaempferol phan lap duoc dé thim dinh qui trinh dinh lwong. Tir dich chiét con 1a Bach qua,
thity phan bang acid hydroclorid, chuyén flavonoid toan phan dang glycosid thanh dang
aglycon. Chiét flavonoid dang aglycon bang etyl acetat, c¢6 loai dung méi duoc can flavonoid
toan phan dang tu do. Tién hanh sic ki cot 1an mot véi petrol ete va etyl acetat va két tinh lai
trong aceton dugc phan doan gdm 3 chat kaempferol, quercetin va isorhamnetin. Sic ki cot lan
hai véi cloroform va methanol dé tinh ché kaempferol. Xac dinh do tinh khiét (sic ki 16p mong
va séc ki 16ng) va cdu trac chat thu duoc bang cac phuong phap phé (IR, MS, *H-NMR and 13C-
NMR). Sau d6, dung kaempferol phan 1ap dwoc dé xay dung va thim dinh qui trinh dinh lugng
trén ché pham Tanakan®. Qui trinh dinh lwong dat cac chi tiéu vé tinh phi hop hé théng, tinh
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1 bat van dé

Kaempferol 1a mot flavonoid phan bd rong rii trong nhiéu
loai thuc vat nhu Bach qua, Bach thuoc, Dia lién... Nhiéu
loai da duoc dung dé chiét xuat cao duoc lidu, 1am hoat
chat cho cac ché phim hién dai. Kaempferol tiung duoc
phan 1ap boi Thai Nguyén Hung Thu va cong sy nam 2012
tor cdy Pon la do[1], hodc tir cao khdé 14 Bach qua[2].
Kaempferol ciing dd dwoc phan lap tir nhiéu duoc lidu khac
nhau boi cac tic gia nudc ngoai, chang han nhu Sharma
Priyanka va cong Su nam 2012 tir cdy Pedalium murex[3].
Bén canh d6, qui trinh dinh lugng kaempferol trong dugc
liéu da dwoc xay dung, cha yéu st dung phuwong phép séc ki
Iong hiéu ning cao, diéu kién sic ki thay d6i da dang[4-7].
Bach qua 1a duoc liéu duoc st dung rong rdi trén thé giodi, co
trong cac chuyén luan cua Dugc dién Anh va Mi. Céc cong
trinh nghién ciru gan day tap trung vao nghién ctru tac dung
duoc 1i cua Bach qua. Cac chét chiét ra tir 1a Bach qua chira
cac flavonoid va cac terpenoid (ginkgolid, bilobalid) va dugc
sir dung trong dugc pham. nhiing chét nay c6 tac dung ting do
minh man va duoc str dung chu yéu nhur 1a cic chét lam ting
tri nh6 va kha ning tap trung[4]. Diéu nay din dén sy ra doi
cua ngay cang nhiéu loai thudc va thuc pham chie ning chira
cao Bach qua dugc luu hanh trén thi truong nhu Ginkgo
Biloba, Tanakan, Cebrex, Ginkgo Fort, Ginkgo 6000...
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Dé néng cao gia tri sir dung va phat trién cac nghién ciru sdu
hon vé& cdy Bach qua, dé tai “Nghién ctru qui trinh phan 13p
kaempferol tir 14 Bach qua va tng dung dé danh gia ham luong
kaempferol trong céc ché pham chira Bach qua” da dwoc thuc
hién v6i muc tiéu cy thé nhu sau: phan 1ap kaempferol tir dich
chiét con 14 Bach qua, ding kaempferol phan 1ap dugc dé dinh
lugng kaempferol trong cac ché phan chira Bach qua.

2 Nguyén vat li¢u va phuong phap nghién cuu

2.1 Nguyén liéu va trang thiét bi

- Duoc liéu: 14 Bach qua mua tir cia hang Luan Duc, chg
Hai Thuong Lan Ong, sau d6 xay thanh bot min.

- Pbi tugng nghién ctu: 1a Tanakan® (IPSEN, Phép), thanh
phan chinh 14 Bach qua duoc tiéu chuan hoa EGb 761.

- Hoa chét, dung moi: Acetonitril HPLC, Methanol HPLC, nudc
cat 2 lan, cac dung méi khac tinh khiét & mirc d6 phan tich.

- Trang thiét bi: may quang phd hong ngoai Thermo
scientific iS50, May DSC, May NMR AVANCE 500, May
do khi phd 910 TQ- FTMS, HPLC- diu do PDA.

2.2 Phuong phéap nghién ctu

2.2.1 Chiét xuét flavonoid toan phan tir 14 Bach qua

Chiét flavonoid toan phan trong 14 Bach qua bing EtOH
96°. Loai cac tap chat kém phan cuc, thuy phan. Chiét ldy
flavonoid aglycon bang etyl acetat. Tién hanh theo so do
sau dé thu duoc cao (C2).
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1,5kg 14 Bach qua

Chiét vai 7,5 lit EtOH x 3 14n

20 lit dich chiét con

C6 loai EtOH

Cao C1

Khudy déu véi 1 lit nudc cit soi
loc qua bong

Dich chiét nuéc

20g Cin C2

C6 loai EtOAC

Lop EtOAC

+HC120% —pH=13-1,4
Lic véi EtOA (ti 1é 100:30)

L&p nuae acid

\ .
+HC1 10% — pH = 3-4. Lic véi EtOAC
(ti 1& 100:30), — 16p EtOAC hét vang

L4c v6i CHClI3 (ti 18 100:30)
—16p CHCI3 hét mau xanh

Lép nuéc

Hinh 1 Qui trinh chiét xuit va loai tap flavonoid trong 14 Bach qua

2.2.2 Phan lap kaempferol

- Phan tach trén cot ¢ dién: sic ki cao C2 véi téc do rira
giai 2,5ml/phut (khoang 40 giot/phat) va pha dong PE va
EtOAc theo ti 1€ nhu Bang 1.

Bang 1 Két qua hting khi sac ki phan doan (C2)

PE-EtOAc | Thé tich (ml) [Phan doan (15ml) thS(r)\?)i
100:0 400 Hing thu hdi
955 300 1-20
90:10 300 21- 40 PPI
855 3000 41 - 200

- Két tinh lai trong aceton: hoa tan PP1 trong lugng toi
thiéu aceton trong chén st roi két tinh lai trong aceton
nhiéu lan dwoc PD2. Sic ki 16p mong PP2 véi diéu kién
sac ki ban mong silicagel 60 F254. Két qua thay sic ki do
c6 3 vét.

- Tinh ché bang sic ki cot ¢ dién: tién hanh sic ki PD2,
rira giai bang CHCls, téc d6 rira giai 2,5ml/phut, dén khi
kaempferol tinh khiét bit dau xuét hién. Sau do6, thay pha
dong bang MeOH, raa giai dén khi khong con vét cua
kaempferol, thu lay phan doan chira kaempferol tinh khiét.
Dé dung méi bay hoi ty nhién trong ta hood dén can. Cao
cén cho vao lo kin.

2.2.3 Xac dinh cac dac tinh ctia PD3

Do tinh khiét séc ki 16p mong: sic ki voi 3 hé dung moi co
d6 phéan cuc khac nhau (1) CHCl; : MeOH : Acid formic
(8:2:1); (2) PE : EtOAc : Acid formic (5:5:1); (3) CHCl;3 :
EtOAc : Acid formic (5:4:1)

Diéu kién chay HPLC[7]:

Déu do: PDA2998, A = 370nm

Cot: Luna® 5um C18, (250 x 4,6mm, 5pum)

Pha dong: MeOH - ACN — H3PO4 0,05% (15 : 25 : 60)

Thé tich tiém: 20ul; Toc do dong: Iml/phit

Nhiét do cot: 25°C

Xac dinh cdu triic bang cic phwong phap phd: phd hong
ngoai, phd khdi, phd H-NMR va 3C-NMR

2.2.4 Xay dung va thAm dinh qui trinh dinh luong
kaempferol trong ché phim Tanakan®

Mau thtr Tanakan®

Hop 2 vi x 15 vién bao phim, thanh phan nhu sau:

Cao Bach qua (Ginkgo biloba extract) ............ 40 mg
TAAUOC ..o, vira du 1 vién
Diéu kién sic ki giéng 2.2.3.

Chuin bi cac dung dich chuan, dung dich tht, dung dich
thir thém chudn. Sau d6 tién hanh thim dinh cac chi tiéu:
tinh phui hop hé théng, tinh dac hiéu, tinh tuyén tinh, d6 lap
lai, 46 chinh xac trung gian, d ding.

3 Két qua va ban luan

3.1 X4c dinh cac dac tinh cia PD3

3.1. 1 Do tinh khiét

- Tinh khiét sic ki 16p mong : (1) CHCI3 : MeOH : Acid
formic (8:2:1) (2) PE : EtOAc : Acid formic (5:5:1), (3)
CHClI; : EtOAC : Acid formic (5:4:1). Phat hién bang dén
UV 254nm. PD3 cho mot vét trén ban mong (Hinh 2). Vay
chat phan 1ap duoc dat do tlnh khlet séc ki lop mong

M I

1) ) 3
Hinh 2 Sic ki 16p mong PP3
- Xac dinh d¢ tinh khiét bang ki thuat sac ki long

.l
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Purity Plot
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Hinh 3 Sic ki db cua PD3
Bing 2 Két qua do tinh khiét sic ki long cia PD3
Chat 1 2 3 4 5 6 TB (%)
PH3 | 100,0% | 100,0 % | 100,0 % | 100,0 % | 100,0 % | 100,0 % | 99,84 %

PD3 dat d¢ tinh khiét sac ki long trén 98% tinh theo 100%
dién tich pic (Bang 2). Mit khac, pic cta kaempferol tinh
khiét khong 13n pic cua tap chat khac (Hinh 3).

3.2.3 Xac dinh céu trac bang phuong phap phd

Phé hong ngoai: Phé IR cua PP3 ¢o cac dao dong dic trung
twong ty nhau vi ¢6 cac nhom chic gidng nhau ctia nhom
O-H (3148cm), pyron (1651cm™), C-O (1046cmY), aren
(1612 va 1659cm®) (Hinh 4). Phu hop véi phd hong ngoai
cua kaempferol trong tai liéu tham khao[8].

%T

3000 1000 70 so0a0

Hinh 4 Phd IR ciia CX3
Phé khdi: Dya phd khéi xac dinh khéi luong phén tir khoi
cua PP3.

Bang 3 So sanh phd khéi ESI (MS-) ciia PD3 vi tai liéu tham
khéo [9,10]

Do chuyén dich hoa hoc, 6 boi va hang sé ghép spin ciia 6
proton nay theo khudén mau ctia cic proton trong Flavonol
C-3 (Bang 5). Tra ctru TLTK vé Flavonoid cho thiy Do
chuyén dich hoa hoc 8¢ cua hop chat 110VAN_KaempFerol
hoan toan phu hop véi 6c cta kaempferol (Bang 5).

Bang 5 Dit lidu phé 3C-NMR cia 110VAN_Kaempferol (125
MHz, DMSO)

Kaempferol (C1sH100s) PD3
[M-H]* 287
[M]* 286
[M-H] 285,041 284.8

c 110VAN_KaempFerol | Kaempferol [10, 11]
(ppm) (ppm)
C-2 146,88 146,1 (s)
C-3 135,72 135,5 (s)
C-4 175,97 175,7 (s)
C-5 156,19 156,0 (s)
C-6 98,34 98,2 (d)
C-7 164,14 163,8 (s)
C-8 93,58 93,4 (d)
C-9 160,66 160,5 (s)
C-10 103,01 102,9 (s)
cC-I 121,66 121,6 (s)
c-2’ 129,46 129,3 (s)
Cc-3’ 115,53 115,3 (d)
c-4 159,33 159,0 (s)
c-5’ 115,53 115,3 (d)
c-6’ 129,46 129,3 (d)

Pho khdi cho thiy khdi lwong phan tir cia PP3 c6 khbi
lugng khoang 286 d.v.C, twong Gng Vvéi cong thirc
C15H1006, phtt hop Véi cong thirc phéan tir cia kaempferol.
Phé cong hudng tir hat nhan:

Pho 'H-NMR
Bang 4 Dit liéu phd 'H-NMR cia 110VAN_Kaempferol (500
MHz, DMSO)
Proton 110VAN_KaempFerol (ppm)
H-3’, H-5 6,943 (2H; d; 8,5)
H-2’, H-6 8,021 (2H; d; 9)
H-6 6,229 (1H;d; 1,5)
H-8 6,490 (1H; d ; 1,5)
-OH 10,251 (1H; s)
-OH 12,438 (1H; s)
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Dir liéu phd UV, IR va NMR ching to PD3 twong tng véi
kaempferol ¢6 cong thirc phan tir CooH1s0s. Cong thirc cdu
tao cua kaempferol nhu Hinh 5.

OH o

Hinh 5 CAu triic cua PD3

3.2 Tham dinh qui trinh dinh lwong kaempferol

3.2.1Tinh tuong thich hé thong

Tiém 6 lan mdi dung dich chuan kaempferol vao hé thong
sic ki 1ong. Ghi nhan céac thong s thoi gian luu (tr), dién
tich dinh (S), hé s6 bat ddi (As), hé sé dung luong (k’), sb
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dia li thuyét (N) cua 6 lan tiém dé tinh két qua phan tich tinh tuong thich hé thong.

Bing 6 Két qua thim dinh tinh twong thich hé théng ciia dung dich thir

tr (phiit) S (uV *s) K As N
15.461 1878556 4.85 1.35 9573
15.391 1907164 4.82 1.37 9402
15.346 1920794 4.80 1.39 9253
15.342 1927768 4.80 1.41 9228
15.304 1923970 4.79 1.41 9309
15.306 1915147 4.79 1.40 9451

TB=15358 | TB=1912233
RSD =0.39% | RSD = 0.94%

Qui trinh dat yéu cau vé tinh twong thich hé thdng, RSD % cac gié tri tr va S déu < 2% (Bang 6).

3.2.2 Tinh dic hiéu

-
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Hinh 6 Séc ki db miu tring
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Bang 7 Céc thong sb sic ki khi phan tich mau thir
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Bang 9 Két qua khao sat do chinh x4c ctia phuong phap dinh luong

STT Pic tr Rs | USP Tailing o7 | Klein | o S chuin HL
1 Kaempferol 15,304 1,39 9) (30 pg/ml) | mg/vién
2 17,088 | 2,74 1,60 1 0.9978 | 1918810 | 1748803 1.651
3 20,628 | 4,9 1,14
. . . 2 0.9986 | 1908974 | 1748803 1.642
Sac ki d6 cac mau thtir (Hinh 8) cho pic c¢6 thoi gian luu
tuong ¢ng véi pic cua kaempferol trong sic ki d6 mau 3 1.0008 | 1944339 1748803 1.668
chuan (Bang 7). Trén sic ki d6 mau thtr c6 xuit hién thém 4 0.9961 | 1875448 1748803 1.617
cac pic khac khong phai pic cta kaempferol, nhung tach 5 09978 | 1914453 1748803 1648
hoan toan véi pic cua kaempferol (Rs > 1,5) (Hinh 7). : :
. . ) 6 1.0009 | 1971140 | 1748803 1.691
Bang 8 Cac thong so sac ki khi phan tich mau thir thém chuan
stt Rt Spic-trwéc Spic-sau B 1.653
1 15,304 1918810 4234816 RSD % 1.522%
2 17,088 405357 431431 Gia tri RSD cua thi gian luu va dién tich pic cta 6 lin tiém
3 20,628 21955 # mau thir 1a 1,522 % < 2,0% (Bang 9).

Khi thém kaempferol chuan vao mau thu, dién tich pic cua
pic kaempferol ting 1én (Bang 8), trong khi dién tich pic
Clia cac pic con lai thay d6i khong dang ké (Hinh 9).

3.2.3 B0 chinh xac

Phaén tich 6 dung dich mau thir khac nhau nhung ¢6 nong do
giéng nhau. Ham lugng vién trong 6 lan dinh lwong c6 két
qua lap lai, vay qui trinh c6 tinh chinh xac.

3.2.4 B chinh xac trung gian

@ Dai hoc Nguyén T4t Thanh
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Bing 10 Két qua khao sat do chinh x4c trung gian cua phuong
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phap dinh lugng
KL cin . S chuan HL
STT (9) S thir (30pg/ml) | mg/vién
1 0.9964 1834555 1748803 1.581
2 0.9988 1832240 1748803 1.575
3 0.9956 1816382 1748803 1.567
4 0.9971 1843824 1748803 1.588
5 0.9967 1851033 1748803 1.595

6 0.9989 1860038 1748803 1.599
TB 1.584
RSD % 0.769

3.2.5 Tinh tuyén tinh
Bang 11 Két qua xdy dung dudng tuyén tinh ctia kaempferol

Nong dd S pic

(ng/mL) kaempferol
5 114483
15 641668
25 1443403
30 1748803
60 3465065
75 4473573

Dua vao két qua khao sat cho thay, hé s6 Bo khong c6 ¥
nghia thdng ké, hé s6 B c6 y nghia thong ké. Vay phuong
trinh hoi qui 1a y = 61952x (trong khoang nong d6 khao sat:
5 — 75pg/ml) (Hinh 10).

Bang 11 D¢ phuc hdi ciia kaempferol

Do chinh xac trung gian: gia tri dinh lugng trung binh cua
ngay 1 va cua ca hai ngay phai nam trong khoang 98,0 -
102,0% (Bang 10).

Gia tri RSD (%) két qua dinh lugng ctia mdi ngay va cua
hai ngay <2,0%.

5000000

100

Hinh 10 D4 thi trong quan giita ndng d6 cac dung dich
dbi chiéu va dién tich pic cia kaempferol

3.2.6.D¢ dung
Két qua phan tich d6 phuc hdi ctia kaempferol trén mau thir
thém chuén nhu sau (Bang 11):

Chuin Lwgng miu | Lwgng thém o Luong phit | D9 phuc
thém vao thir (ng) vao (ng) hién (ng) hoi (%0)
550 3821447 553 100,5
80% 680 550 3838727 559 101,6
550 3825328 554 100,8
680 4234816 687 101,0
100% 680 680 4217828 681 100,2
680 4258860 693 102,0
816 4619277 811 99,4
120% 680 816 4657367 823 100,8
816 4630057 814 99,8
RSD =0,82%

Do phuc hdi cia qui trinh khi dinh lwrong cac mau thir thém
chuan nam trong khoang 98,0 - 102,0% va gia tri RSD<2,0%
(Bang 11). Vay qui trinh dat yéu cau vé do ding.

4 Két luan

- Phan 1ap kaempferol: chat dbi chiéu kaempferol dugc ban
trén thi trudng véi gia rit cao vi ham lugng kaempferol
trong duoc ligu thip. Cac kaempferol va cac flavonoid ciing
nhém flavon khac trong dich chiét con 14 Bach qua kha
gidng nhau nén rt kho phan 14p. Qui trinh dwgc xay dung
dé phan 1ap kaempferol don gian, thoi gian chay cot ngin,
str dung hé pha dong don gian g(‘)m CHCI3, MeOH, EtOAc.
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Kho khan trong qui trinh chiét xuat nay 1a can lya chon méi
truong thity phan phu hop, dé co hiéu suat chiét flavonoid
dang aglycon cao, vi nhém nay von c6 ham lugng rat thip
trong 14 Bach qua.

- Xéc dinh céu trac: xac dinh ciu trac kaempferol phan 1ap
dugc bang cac phuong phap phd, két qua do phd phu hop
vai dix liéu tir tai liéu tham khao.

- Trong qui trinh dinh luong: qui trinh dinh luong xay dung
duoc c6 nhiéu vu diém nhu thanh phan dung méi don gian, an
toan cho thiét bi va dé chuan bi; Sir dung cot sic ki phd bién,
dai 15-25cm, 5pm, thoi gian luu ngdn, d6 phan giai giia
kaempferol va cac flavonoid khac nhu quercetin va
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isorhamnetin >2. Khi thim dinh, qui trinh dat tinh phu hop hé DAy 1a loai cao dd duoc chuan hoa va chap thuan rong rai &
théng, dac hiéu, do chinh xac, tinh tuyén tinh va d¢ dung. cac nuée Chau Au, dam bao cac flavonoid c6 ham luong cao.
- Pbi tugng nghién ctu 1a ché phim Tanakan® (IPSEN, Thyc té sir dung cho thiy, ché pham Tanakan® cai thién dang
Phap), 1am tir nguyén liéu cao 14 Bach qua chuan EGb 761. ké tinh trang thiéu mau ndo, suy giam tri nhé & nguoi 16n tudi.
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Isolation of kaempferol from the leaves of Ginkgo biloba and establishing a quantitative
evaluation procedure of Kaempferol in preperations containing Ginkgo biloba extracts

Nguyen Tuong Van

Faculty of Pharmacy, Nguyen Tat Thanh University
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Abstract The aim of this research is to develope a procedure to isolate kaempferol from Ginkgo leaves extract, and then use the
isolated kaempferol to validate the quantification method. Flavonoids in ginkgo leaves were extracted using 96 % ethanol. These
flavonol glycosides, which are hydrolysed in the presence of hydrocloric acid, convert to aglycones. Flavonol aglycones were then
extracted from the hydrolysing solution with ethyl acetate. The solvent was evaporated under reduced pressure to produce crude
flavonol aglycones named C2. Kaempferol was then purified from C2 by traditional column chromatography twice. The first
mobile phase required mixing petrol ether and ethyl acetate, acquiring PDD1. PDD1 was then repeatedly crystalized in acetone, to
achieve PDD2, supposedly composed of kaempferol, quercetin and isorhamnetin. Kaempferol in this fraction was then purified by
traditional column chromatography with a mobile phase composed of chlorform and methanol. After that, The isolated kaempferol
was characterized in terms of purity (Thin layer chromatography and High Performance Liquid Chromatography-HPLC) and
structures (IR, MS, *H-NMR and *C-NMR). Kaempferol was eventually used as a standard to establish and validate the
qualification method applied for Tanakan® by replacing phase HPLC with PDA detector. After being validated, the procedure
meets the requirements of specificity, repeatability,intra-day and inter-day precision, linearity, and exactitude.
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