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TOM TAT

Trong nghién cttu nay, hop chat kaempferol (3,4',5,7 — tetrahydroxyflavone) duoc tim thay trong
dich trich ly tir loai Vay 6c¢ (Ficus pumilalL.) duoc thu hai tai huyén Tring Khanh, tinh Cao Bang.
Kaempferol 1a hop chat c6 hoat tinh chong viém, chéng oxy hoa, chong ung thu, tri dai thao
duong va bao vé than kinh. Trén co s& d6, tra thao duoc duoc bao ché tir dich trich ly ethanol -
nudc cia loai VAy oc két hop voi Thé phuc linh (Smilax glabra Roxb) - mot duoc liéu cé hoat tinh
sinh hoc da dang gidap khit phong thép, tiéu doc, gidm dau va chong viém, ting cuong sic manh
gan cot, chita dau xwong khép. Duoc chat kaempferol co trong thanh phidm tra thao duoc da duoc
dinh luong bang ky thuat sac ky 16ng hiéu nang cao HPLC, ham luong khoang 98,3 + 2,01 mg/g.
Doc tinh cap ctia san pham tra thdo duoc da duoc khao sat trén phdi ca ngua van theo huong dan
cta t6 chitc OECD 236, két qua cho thay, san phdm khong co doc tinh. San phdm tra thdo duoc
duwoc xac dinh cac chi tieu hoéa Iy nhw: Do 4m 3,22%, do tro 11,28%, dat yéu cau theo TCVN

9739:2013.
Tt khoéa: Vay dc, trd thao duroc, kaempferol.

1. DAT VAN BE

Viem khop dang thap 1a mot bénh viém da
khop, bénh c6 thé anh hudng lén cac co quan
ngoai khop nhu: Viém mao mach, gan, co, day
chang, bao khdp, viém mang ngoai tim, rdi loan
nhip tim, van tim, hoi ching thiéu mau... Theo
BO Y té (2016), tai Khoa Co xuwong khép, Bénh
vién Bach Mai, tir nim 1991 - 2000 cho thiy, ty
1¢ bénh viém khop dang thip chiém 21,94%,
trong d6 nit giéi chiém 92,3%, la tudi thuong
gap tu 36 — 65 (72,6%) [1]. Mot trong cac muc
dich diéu tri can bénh nay la giam tdi da cam
giac dau cia nguoi bénh do anh hudng cua hoi
chiing viém sinh hoc.

Viay ¢ (Ficus pumila L.) con ¢6 tén goi khac
nhu: Cay Sop, Bi 1¢, qua 1a Vuong bét luu hanh.
Theo y hoc ¢ truyén, 14 va ré& cdy co tinh mat, tac
dung trir phong tiéu thiing, hoat huyét giai doc

[2]. Cac nghién ciru cho thiy, Vay dc ¢ chia
mot s6 thanh phan hoéa hoc nhu:
Dehydrovomifoliol (6R,9S)-3-0x0-0-ionol-AD-
glucopyranoside cé hoat tinh gay doc té bao ung
thu trén cac dong té bao Hela, MCF-7 va A549,
neohopane dugc phéan lap tir loai Vay 6c thé hién
hoat tinh khang khuan vé6i chung Esherichia coli,
Pseudomonas aeruginosa, Bacillus subtilis va
Candila albicans véi gia tri ICs lan luot 1a: 0,5;
0,3; 0,3; 0,7 & ndng d6 30 pg/mL; pumilaside A,
B va C cung véi benzyl B-D-glucopyranoside,
(E)-2-methyl-2-butenyl B-D- glucopyranoside la
nhting hop chét c6 hoat tinh sinh hoc da dang [3 -
7]. Thd phuc linh (Smilax glabra Roxb) la loai
thaio dugc cé tinh binh, chita cac hop chit:
Astilbin, neoastilbin, engeletin,
isoengeletin, 1a nhimg hop chit c6 kha ning
khang viém, chéng oxy héa va diéu hoa mién

1soastilbin,
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dich... Su két hop gitra Vay dc va Thé phuc linh
v6i nhau theo twong tu, c6 kha ning twong hd lam
tang cuong hiéu qua khang viém, giam dau [8 -
10].

Hién nay, da c6 nghién cttu trong nuéc vé viec
stt dung loai VAy 6c tao san phdm giup giam thiéu
dau nhttc xuong khép. Tuy nhién, cadc san phidm
nghién ctru vé tra thao duoc tir Vay 6c c6 bé vi Thd
phuc linh van chua duoc cong bo. Vi vay, nghién
ctru nay trinh bay két qua phan 1ap duoc hop chat
6 tac dung khang viem, gidam dau, chong oxy hoa
kaempferol (3,4',5,7 - tetrahydroxyflavone) tir dich
chiét ethanol - nudc ctia loai VAy oc, phan tich ham
lwong duoc chat nay trong ché phdm va budc dau
kiém chimg do an toan ctia san phidm bing
phuong phap khao sat doc tinh cap trén phoi ca
ngua vin theo huong dan ciia OECD 236.

2. PHUDNG PHAP NGHIEN CUU

2.1. Nguyén lieu

Than, 14, ré loai Viy 6c (Ficus pumilal.) kho;
ré Thé phuc linh (Smilax glabra Roxb) duoc lay ti
huyén Trung Khanh, tinh Cao Bang; mau tiéu ban
cay dugc luu gitr tai Khoa Cong nghé Hoéa, Truong
Dai hoc Cong nghiép Ha Noi. C4 ngua van bo me
duoc ghép doi dé thu phoi moi thu tinh, nghién
ctu tai Truong Pai hoc Khoa hoc Ty nhién, Dai
hoc Quéc gia Ha Noi.

2.2. Phuong phap nghién ciru
2.2.1 Hoa chat, thiét bi

Hoa chat: Ethanol (EtOH) (HPLC
grade_Fisher Scientific, My); nHexane; Ethyl
Acetate (EtOAc); Methanol (MeOH) do tinh khiét
99%, Sigma Aldrich; Methanol (MeOH) (HPLC
grade_Fisher Scientific, My); ban mong TLC Silica
gel 60 F254 (Merck, Damstadt, Ptc); nudc phan
tich (H,0) (HPLC grade _Fisher Scientific, My);
phosphoric acid (H;PO,) (Merck, Duc); chat tham
chiéu kaempferol do sach 98% (Sigma Aldrich,
My).

Thiét bi: Tt siy chan khong Memmert VO200
(Memmert, Berlin, Ptc); may c6 quay chan
khong; may nghién bia nhiéu mat sang; may dong
kho Lyovapor L300. Phé NMR duoc do trong dung
mo6i DMSO trén may Bruker Avance (Brucker,
Berlin, Dtic) tai tin s6 600 MHz va 150 MHz tai
Vién Héa hoc, Vién Han 1am Khoa hoc va Coéng
nghé Viét Nam; may HPLC-DAD: Agilent 1100
Series Single; cot sac ky: Hector-M C18 250 x 4,6
mm, 5 um; can dién t¢ (max 220 g, d = 10* g),
PRACTUM224 - 1S (Sartorius Lab,
Micropipet loai 200, 1.000 pL, 6ng eppendorf 2 mL

model:

(Eppendorf, Dtrc); mang loc mau co kich thuoc 16
loc 0,22 ym (Membrane Solutions, My); binh dinh
murc 500 mL, 5 mL (Duran, Dtc).

222 Phin lip va xdc dinh hop chat
kaempferol trong mau Vay oc

Vay oc (350 g) dugc ngam chiét véi EtOH 70°
dich trich ly duoc thu héi va cat thu héi dung moi
dudi 4p suit gidm thu duoc 55,09 g cao chiét
EtOH; tiép tuc chiét phan b 1an luot voi zhexan
va ethyl acetate thu duoc hai loai can chiét tuong
ung. Cian ethyl acetate (EtOAc) (10,57 g) duoc
phan tich trén cot siac ky silica gel voi hé dung moi
taing dan tr #hexan dén MeOH thu duoc 8 phan
doan ky hiéu 1a VO1 dén VOS8. Phan doan VO4 (2,3
g) duoc dua lén cot silica gel voi hé dung moi rira
giai tang dan ti #hexan dén (CH,ClL-MeOH 8: 2)
thu dugc 4 phan doan (VO4.1 dén VO4.4). Phan
doan VO 4.2 (0,89 g) dua lén cot silicagel, rira giai
v6i he dung moi CH,Cl,/MeOH véi ti 1e 99: 1 dén
9: 1 thu duoc 3 phan doan (VO4.2.1 dén VO4.2.3).
Phan doan VO4.2.2 (198,5 mg) dé két tinh lai, rira
bing MeOH thu duogc hop chat VO2 (185 mg)
dudi dang tinh thé, sau khi tinh ché va tién hanh
x4c dinh cu trac hop chat VO2 bang phuong phap
phé cong huong tir hat nhan 'H-NMR va ®*C-NMR.
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2.2.3. Quy trinh bao ché tra thio duroc

Vay é¢. Thé phuc linh

Pong goi
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Cit nho,

say kho

Say

|
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Tao hat
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L |

Co dac

Hinh 1. So @6 quy trinh bao ché tra thao duoc Viy 6¢

Nguyeén lieu VAy oc, Thé phuc linh duoc bam
nho, thai méng, sdy chan khong & nhiét do 45°C
trong 74 gio dén khi ham 4m con khoang 10%.
Mau duoc dwa qua may nghién bda co sang 60
Mesh. Phéi tron hai nguyén liéu theo ty le 5: 1
(5.000 g Vay 6c: 1.000 g Thé phuc linh). Hai loai
nay cé thé bé tro cho nhau dé ting muc dich st
dung theo twong tu [11, 12].

Hén hop nguyén lieu duoc trich ly bang he
dung moi ethanol — nuéc (3 gio/1 lan) & 60°C, ty
lé 100/350 g duoc liéu/ml dung moéi chiét, qua
trinh chiét lap lai 3 1an dé tan thu duoc chat. Loc
loai ba, gop chung dich chiét ctia cac l1an chiét, roi
dem cat loai bd dung moéi bang may c6 quay chan
khong véi ché do 60°C; 0,6 atm, thu duoc cao chiét
thanh phdm 1.203,6 g, hiéu suat chiét dat khoang
20% (tinh trén khéi lwong hoén hop nguyeén lieu
kho).

bong kho cao chiét bing thiét bi Lyovapor
L300 dén ham 4m 5%, tranh nhua héa san phdm
khi dung nhiét va dé dé nghién nho tron bot kép.
Phai tron 50 g cao chiét da duoc dong kho véi 10 g
bot duong, tién hanh tao hat qua ray, dem siy &
nhiét do 45°C, sau 6 gio tiép tuc ray san phadm dé
stta cho hat c6 kich thuéc dong déu, thuan loi cho
viéc lam kho san phdm, roi sdy cho dén khi ham
4m con 5%. Tién hanh doéng géi san pham tra thao
duoc va bao quan trong tui kin véi khoi luong 0,5
g/goi.
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2.2.4. Phuong phap phén tich ham lirong duoc
chat kaempferol trong mau tra thao duoc [13]

- Chuén bi chat tham chiéu: Mau chat tham
chiéu kaempferol dugc pha trong dung moéi EtOH,
sau d6 pha loang thanh day cac néng do khac
nhau trong khoang tir 10 - 300 pg/mL dé thiét lap
duong chuin dinh luong.

- Chu4n bi mau phan tich: Mau duoc hoa tan
hoan toan trong EtOH, réi pha lodng dén nong do
thich hop dé tién hanh phan tich.

biéu kién phan tich duoc thiét lap dua theo
diéu kién tham khao tir Duoc dién Viéet Nam V
[13].

Bang 1. Diéu kién phan tich kaempferol bing

phuong phap HPLC-DAD
Heé thong HPLC | Agilent 1100 series single
A Hector-M C18 250 x 4,6
Cot
mm, 5 pm
Nhiét do cot 40°C
Nhiéet do it mau 25°C
Toc do dong 1,2 mL/phut
Thé tich tiém mau 10 uL
Budc s6 hat
¢ s?ng pha 360 nm
hién
MeOH - H,PO, 0,4%
Pha dong

(55: 45) (isocratic)
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Ham luong chat tham chiéu (H, - mg/g) trén
trong mau phan tich, sau khi duoc xit ly va phan
tich & cung diéu kién voi cac chat chuan (lap lai ba
lan), duoc xac dinh theo cong thic sau:

1

—XP (mg/g)

_3-#
H, ==X

Trong d6: S 1a dién tich tin hiéu; b 1a hé s6 tu
do ctia phuong trinh duong chuédn (b =-201,5); a la
hé s6 goc cta phuong trinh duong chuin (a =
33,2); C, la nong do ctia mau do (mg/mL); P 1a do
sach ctia chat chuan theo HPLC (P = 98%).

2.2.5. Phuong phdp phén tich cdc chi tiéu hoa
Iy, vi sinh cua tra Vdy 6c

- D6 4m duoc xac dinh theo TCVN 9741:2013
[14].

- Ham luong tro dwoc xac dinh theo TCVN
9742:2013 [15].

Xac dinh téng s6 vi sinh vat hiéu khi theo
TCVN 4884-1:2015 [16].

Xac dinh vi khudn E. coli theo TCVN 7924-
2:2008 [17].

Xac dinh vi khuian Coliform theo TCVN
6848:2007 [18].

- Xac dinh téng s6 bao tr nAm men, nim méc
theo TCVN 8275-2:2010 [19].

2.2.6. Phuong phap ddnh gid doc tinh in vivo

- C4 ngua van b me duoc ghép doi dé thu
phoi moi thu tinh. Cac phoi duoc rira sach va
chuyén sang dia petri 90 mm. Pén giai doan tir 4 -
16 té bao, chon loc nhitng ca thé phat trién dong
déu.

- Hoéa chat thr nghiém duoc chudn bi trong
chai thiy tinh 500 mL, g6i ché phdm thtt nghiém
(10 g bot tra thao dugc) duoc hoa tan trong 250
mL E3 (nuéc nudi phoi bao gém 4 mudi thanh
phan: 5 mM NaCl; 0,17 mM KCI; 0,33 mM CaCl,;
0,33 mM MgS0,). Cac néng d¢ thi nghiém duoc
pha tir dung dich gdc ngay trudc khi st dung.
Dung dich th&t nghiém goc duoc thay moéi moéi
tuan.

- Phoi c4 ngua van sau khi chon loc sé duoc
chuyén sang dia 6 giéng da chira cac nong do hoa
chat thtr nghiém (Bang 2). Mat do phoi ca ngua
van trong mdi giéng 1a 20 phoi, thé tich dung dich
thirla 5 mL.

- Ttr khi tién hanh thi nghiém cho dén 96 gio,
hang ngay vao mot gio xac dinh twong tng voi gio
bat dau thi nghiém, dia nuoi phoi ca ngua vin sé
duoc quan sat @€ ghi nhan s6 luong phoi tit vong va
c6 bat thuong hinh thai. Két qua thu duoc sé duoc
phan tich trong phan mém Graph Pad Prism 8.0.
Thit nghiém chinh thic duoc thyc hién it nhat 3 1an
lap lai voi dai nong do duoc thé hién & bang 2.

Béng 2. Néng d6 bé tri thi nghiém

Mau thit nghiém |Pon vi tinh 1 2 3 4 5
Ty 1é pha Go6i/mL 1: 500 1: 1.000 1:1.250 1:1.500 | 1:2.000
Néng do pg/mL 20.000 10.000 8.000 6.667 5.000

Két qua phan tich dwgc d6i chiéu véi tieu
chuén phan loai nhom chat c6 doc tinh theo tiéu
chuédn ctia He thong diéu hoa toan cau vé phan loai

va ghi nhan héa chat (GHS) duoc thé hién trong
bang 3.

Béng 3. Panh gia LC50 (Acute toxicity estimate - ATE) theo tiéu chudn GHS [20, 21]

Duong phoi bo doc1 bo doc2

nhiém

bo doc 3

Do doc 4 bo doc 5

An uéng ATE<5 5<ATE < 50
(mg/kg thé

trong)

50<ATE < 300

300<ATE <2.000 | 2.000<ATE < 5.000

Da (mg/kg
thé trong)

ATE<50 | 50<ATE <200

200<ATE < 1.000

1.000<ATE < 2.000
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Khong khi | ATE <100 | 100<ATE <500 | 500<ATE <2.500 | 2.500<ATE < 20.000
(ppmV)
Hoi (mg/l) | ATE<0,5 | 0,5<ATE<2,0 2,0<ATE < 10,0 10,0<ATE < 20,0
Dang buiva | ATE<0,05| 0,05<ATE <0,5 0,5<ATE<1,0 1,0<ATE <5,0
swong mu
(mg/

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan tich thanh phin kaemferol
trong méu nghién ctu

311 Két qud xdc dinh sw cé mat cua
kaemferol trong mau nghién cifu

Hop chat VO2 (185 mg) duoc két tinh dudi
dang tinh thé, sau khi tinh ché. Tién hanh xéac
dinh cau tric bing phuong phap phé cong huéng
tir hat nhan 'H-NMR va “C-NMR, so sanh véi két
qua nghién ctru ctia Bai M va cs (2019) cho thay,
hop chat phan lap dugc chinh 1la 3457 -
tetrahydroxyflavone (kaempferol) [6].

Két qua phan tich phé 'HNMR (DMSO-d; 3,
ppm): 12,46 (1H, s, 5-OH); 10,75 (1H, s, 3-OH);
10,07 (1H, s, 7-OH); 8,04 (2H, dd, /=9 Hz, H-2’&
H-6"), 6,43 (1H, d, /=2,4 Hz, H-8); 6,92 (2H, dd, /=
9 Hz, H-3& H-5); 6,18 (1H, d, /= 1,8 H, H-6), 6,0
(1H, s, H-8).

Két qua phan tich phé *C NMR (DMSO-d; 3,
ppm): 175,8 (C-4); 163,8 (C-7); 159,1 (C-9); 146,7
(C-2); 156,1 (C-4); 135,6 (C-3); 129,4 (C-2’ & C-6);
115,3 (C-3* & C-5%); 121,6 (C-1°); 103,0 (C-10); 98,1
(C-5 & C-6); 93,4 (C-8).

A. DAD, sig=360_STD_Kaempferol

B. DAD, sig=360_sample_dinh luong kaempferol

Qua do cho thdy, trong thanh phan dich chiét
ethanol - nudc cta duoc lieu Vay 6c duoc st dung
dung dé ché tao tra c6 chira hop chat 3,4',5,7 -
tetrahydroxyflavone (kaempferol).

2
d

Hinh 2. Céng thirc c4u tao ctia kaempferol

3.1.2. Két qud xdc dinh ham lrong kaemfterol
trong mau tra thao duoc

Trén hé thong HPLC, tin hiéu dwoc Iwa chon
ctia kaempferol dugc phat hién mot cach 6n dinh
v6i thoi gian luu Rt trong khoang 13,0 - 13,1 phut
d6i voi cac mau chat tham chiéu dung trong thang
dinh luong. Puong chuin duoc xay dung dua trén
dién tich tin hiéu trén sac ky dé & buéc song UV
360 nm tai thoi gian luu twong tng.

Hinh 3. Sic ky @6 ctia kaempferol (A) va miu phan tich (B) & buéc séng 360 nm
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Thiét 1ap duong chuin: Puong chuin dinh
Iwong c6 dang y = ax + b duoc xay dung dua trén
moi quan hé gitra dién tich pic UV duoc chon (y)
va nong do tuong ung cua chat tham chiéu (x).

buong chudn dinh luong thu duoc dat do tuyén
tinh cao véi hé s6 twong quan R? > 0,99 d6i voi
phuong phap dinh luong biang DAD.

Béang 4. Dai nong @6 va dién tich tin hiéu phan tich

C 10 50 100 150 200 250 300
(ng/ml)

ot 3.164,.8+32|4752.0+72]63466+7.9(8.0313+3.4]9.8840+54
Dién t}‘:h 2543410 | 13417433

pea

Gi6i han phat hiéen (LOD) va giéi han dinh
luong (LOQ) duoc xac dinh bang cach phan tich 8
mau c6 nong do thap (5 pg/ml), sau d6 tinh do
léch chuén trung binh (SD) ctia cac tin hiéu. LOD
va LOQ duoc xac dinh bang cac cong thic:

10 x5D

vaLOQ ==

LOD = 33 ;SD

Véi a 1a hé s6 goc ctia phuong trinh duong
chuén.

y=33,193x-20148
R2=0,9992 .

Dién tich peak

0 100 200 300 400

Nong d6 chat chuan kaempferol

Hinh 4. Duong chuén ciia
chét tham chiéu kaempferol

Két qua cac lan phan tich LOD va LOQ duoc
trinh bay trong bang 5.

Bang 5. LOD va LOQ cia phirong phap phén tich

C Dién tich LOD LOQ

SD
(ng/mlL) (ng/mL) | (ng/mL)

tin hiéu

) 126,35

152,85

153,95

143,45

10,36 1,03 3,12

128,53

142,89

143,53

(52 I G2 B N2 I 52 B &) B B2 B &) |

133,36

Sau khi xt Iy mau phan tich va xay dung
duong chudn, xac dinh gioi han phat hién LOD:
1,03 (ug/ml) va gi6i han dinh luong LOQ: 3,12
(ng/mL).

Bang 6. Két qua dinh lugng kaempferol trong mau phan tich

Lo Dién tich Néng d6 cao chiét Két qua Trung binh
So lan lap lai ) i
tin hiéu (mg/mL) (mg/g) (mg/g)
Lan1 7.248,1 2,2 100,5
Lan 2 7.055,2 2,2 97,9 98,3+ 2,01
Lan 3 6.955,0 2,2 96,6

Nhu vay, bang ky thuat sic ky 1éng hiéu nang
cao HPLC, da xay dung duoc duong chuin va xac
dinh ham luong kaempferol c6 trong mau phan
tich. Phuong phap phan tich c6 do tuyén tinh dam
bao cho qua trinh dinh luong véi R%0,99. Mau

56

phan tich c6 ham luong kaempferol khoang 98,3 +
2,01 mg/g.

3.2. Két qua thir doc tinh c4p trén phoi ca ngua
vin Danio rerio

Doc tinh cap cta ché phim tra thao duoc duoc
thé hién & hinh 5. Nhin chung, cAc mau san phdm
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bot gay tir vong trén phoi ca ngua van titr nong do
8.000 pg/mL (twong duong pha loiang 1 go6i san
pham thir nghiém 10 g véi 1.250 mL nuéc), dong thoi
san phdm gay cham qua trinh phat trién cta ca ro
rét trong 48 gio dau va tc ché qua trinh nd cta
phoi ca.

Ty 18 phoi ti vong khi phoi nhiém san pham bt

100+ et

(a) 24 gir
(b) 48 gicr
(¢)72gi
(d)96 gicr

I T
=T T T
Boichimg 5000 6667 10,000

20.000
Nong do (ugimL)

Hinh 5. D6 thi biéu thi 4anh huéng cia mau ché
phim lén sy phat trién ctia phoi ca ngya van

Hinh 5 thé hién anh hudng ctia ché phdm bot
tra lén sttc s6ng clia phoi ca ngua van trong 96 gidr
tht nghiém bing 4 duong dai dién cho doc tinh
ctia ché pham bot tra & 1an luot cac khoang thoi
gian 24, 48, 72, 96 gio thi nghiém va sai s6 thé hién
d6 léch chuan.

O ndng do 5.000 pg/mL, khong quan sat duoc
phoi chét trong giai doan 48 gio dau, sau 96 gio
sau phoi nhiém, ty 1é phoi chét dat xap xi 38%. Véi
nong do 20.000 pg/mL, doc tinh thé hién ro reét ti
ngay 24 gio dau va gay tir vong trén 100% au thé ca
sau 96 gio. Sau 96 gio thi nghiém, ty 1é tt vong ctia
phoi c4 & cac nong do 6.667; 8.000; 10.000 pg/mL
lan luot dat 41%, 60% va 100%. Tt d6 thi hinh 5 cho
thay, gia tri gay t& vong 50% luong au thé (LC50) &
thoi diém 96 gid sau thr nghiém 1a 6.817 ng/mL
tham chiéu voi bang 3 vé phan loai doc tinh thi san
phdm bot tra khong duwoc xép hang va hau nhu
khong cé doc tinh.

Mot trong nhitng quy tic phéi ngii cta y hoc
phuong Pong 1a viéc két hop nhiéu duoc lieu voi
nhau dé bao ché mot san pham véi muc dich ting
tuong tac, nang cong dung va giam thiéu doc tinh
1a diéu can thiét. Lwa chon phéi hop Thé phuc linh
voi Vdy oc theo tuwong tu co tac dung twong hod
nang hiéu qua ctia nhau [11, 12], vé6i mong muoén
tang cuong kha niang khang viém, giam dau. Tuy
nhién, Thé phuc linh lai rat han ché voi nguoi cé
ching can than am hu, ty vi hu han. Do vay, trong
nghién cttu nay, chi bé sung thém mot lwong nho.
Hién tuong viém chd yéu la su kich hoat ciaa hé
thong mién dich hodc phan tmg enzyme. Ngoai
viéc bao vé hoat dong cta cac enzyme chéng oxy
hoéa khac nhau, hoat chit kaempferol con duoc
biét dén vdi vai tro 1a chat loai bd cac goc tu do va
superoxide. Kaempferol c6 thé kich hoat yéu to
hat nhan kappa B (NF- «B) dé diéu chinh hoat
dong chong viem; kaempferol ting cuong kha
ning thu don goc tr do va kich hoat su tang sinh
té bao T va diéu chinh viéc san xudt oxit nitric
(NO), hodic cac loai oxy phan ung (ROS) trong cac
té bao dai thuc bao RAW 264,7 do lipopolysacarit
giy ra. Kaempferol lam giam sy hinh thanh
prostaglandin E2 va NO ciing nhu su biéu hién cta
synthase oxit cam tng va cyclooxygenase (COX)-
2, cung véi su tc ché thoai héa IkBa va NF-«B.
Nhiéu nghién ctu chi ra rang, kaempferol con cé
kha nang ttc ché cac cytokine gay viém [22 - 31].

3.3. Két qua khao sat ham heong 4m, do tro,
chi tiéu vi sinh vat ctia ché€ phdm

Thanh phdm tra duoc liéu Vay 6c duoc bao
quan trong tdi nilon han kin, & nhiét ¢6 khong qua
30°C. San phdm dang bot c6 mau nau sam, vi ngot
nhe, thanh mat, mui thom cta dugc liéu va dé
uéng khi pha trong nuéc noéng. Két qua thuc
nghiém xac dinh do 4m va do tro duoc trinh bay
trong bang 7.

Bang 7. Két qua thir nghiém do 4m va d¢ tro cta tra Viy oc

fou | POMVE [T 2 3 pinh | S0 ® | RSD 09| 9739.9013 [32]
Podm | % 326 | 322 | 319 | 322 | 001 | 031 6
Potro | % | 11,27 | 1132 | 1126 | 11,28 | 003 | 026 20
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San phdm tra thao duoc thu duoc c6 d6 4m
trung binh dat 3,22% va do tro dat khoang 11,28%,

phu hop voi TCVN 9739:2013 [32], yéu cau cé do
4m nho6 hon 6% va do tro téng s6 nhé hon 20%.

Béng 8. Két qué danh gia chi tiéu vi sinh vat ctia miu tra Vdy éc

STT Chi tieu thir nghiém Phlr(mgtl’]l}}llap phan Két qua Don vi tinh

A P ik , TCVN 4884-1:2015 Khong phat hién

1 Tong s6 vi sinh vat hiéu khi (16] (LOD=10) CFU/g
. TCVN 7924-2:2008 Khéng phat hién

2 E. coli (17] LOD=10) CFU/g
. ) Khong phat hién

3 Coliforms TCVN 6848:2007 [18] (LOD=10) CFU/g

5 Tong s6 bao tir ndm men, ndm | TCVN 8275-2:2010 Khoéng phat hién CFU/
méc [19] (LOD=10) &

Két qua danh gia cac chi tiéu vi sinh vat cia
mau tra thdo duoc Viy 6c duoc thé hién trong
bang 8. Két qua cho thdy, cac chi tiéu vi sinh vat
nhu téng so, vi sinh vat hiéu khi, téng so6 bao ti
nam men, nim mdoc, vi khudn E. coliva Coliforms
c6 trong mau tra déu khong phat hién, & dudi
ngudong phat hién (LOD = 10) dwoc quy dinh trong
cac TCVN [16-19].

4. KET LUAN

Tt dich chiét V4y 6c da phan 1ap ra hop chat
kaemferol, cau tric hop chat duoc nhan biét bing
phuong phap phé cong hudng tir 'H-NMR va *C-
NMR. DPinh luong duoc hop chat nay trong thanh
phdm bot tra 98,3 + 2,01 mg/g. Thanh phdm tra
thao duwoc da duoc khao sat doc tinh cdp theo
huéng dan cta OECD 236 trén phoi ca ngua van,
phép thir cho thay, san phdm budc dau kha an toan
béi chi s6 dai doc tinh LC50 1a 6.817 pg/mL; nong
do an toan theo két qua thtr doc LC10 1a 4.064
png/mL, cung cac chi tieu hoa ly nhu: Do 4m dat
3,22%, do tro trung binh khoang 11,28%, cac chi
tiéu déu nam trong giéi han cho phép ciia TCVN
9741:2013, TCVN 9742:2013 va theo Duoc dién
Viét Nam V. Két qua cta nhién ctu 1a tién dé, mé
ra cac nghién ctru sdu hon trong viéc st dung loai
Viy oc @é diéu tri ching dau nhttic xwong khép do

viém.
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RESEARCH FOR PREPARATION OF HERBAL TEA FROM Ficus pumila L.
TO SUPPORTING TREATMENT OSTEOARTHRITIS

Le The Hoai', Nguyen Thi Thanh Mai', Nguyen Thi Hong Hanh?
L Faculty of Chemical Technology, Hanoi University of Industry

2 Faculty of Natural Resources and Environment, Vietnam National University of Agriculture

Summary

In this study, kaempferol compound (3,4',5,7-tetrahydroxyflavone) was found in the extract from
Ficus pumila L. collected in Trung Khanh district, Cao Bang province. Kaempferol is a compound
with anti-inflammatory, antioxidant, anti-cancer, antidiabetic and neuroprotective activities. On
that basis, herbal tea is prepared from the ethanol-water extract of the Ficus pumila L. species
combined with Smilax glabra Roxb - a medicine with diverse biological activities that helps
reduce rheumatism and detoxify, reduces pain and inflammation, enhances tendon strength and
support in osteoarthritis treatment. The medicinal substance kaempferol in the herbal tea product
was quantified by using high-performance chromatography technique, with a content of about
98.3 = 2.01 mg/g. The toxicity of the herbal tea product was surveyed on zebrafish embryos
according to guidelines of OECD 236 organisation, the results show that the product is none
toxic. The herbal tea was determined with physicochemical criteria such as moisture of 3.22% and
ash level of 11.28%, meeting the requirements according to TCVN 9739:2013 - National standard

for Instant tea in solid form

Keywords: Ficus pumila L., herbal tea, kaempferol.
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