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Isolated

Phyllanthus embrica L., belonging to the genus Phyllanthus of the family
Euphorbiaceae, was found and distributed in some countries such as India,
Malaysia, Thailand, China. In Vietnam, this species is commonly
distributed in some provinces such as Cao Bang, Lang Son, Hoa Binh. In
Vietnam, Phyllanthus embrica L. fruit is used to treat diarrhea, sore throat,
inflammation, and fever. The studys on Phyllanthus embrica L. fruit in our
country is still quite limited and incomplete. In this study, from Phyllanthus
embrica L. fruit collected in Hoa Binh, Vietnam, the research isolated and
determined the structure of 5 compounds including: Quercetin (1),
chlorogenic acid (2), gallic acid (3), protocatechuic acid (4) and kaempferol
3-O-p-D-glucopyranosid (5). The results of biological activity evaluation
showed that all five compounds exhibited anti-inflammatory activity in
vitro. The two compounds gallic acid (3) and protocatechuic acid (4)
exhibited the strongest activity with the ability to inhibit NO production on
RAW 264.7 macrophages of 79.44 + 0.23 (%) and 77.55 + 0.37 (%)
respectively; IC50 values were 25.36 pg/mL and 27.37 pg/mL respectively.
The results of this study show the potential of using tamarind fruit in
developing products to support the treatment of inflammatory diseases to
help care for community health.
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Me ruang (Phyllanthus embrica L.) thugc chi Phyllanthus cia ho
Euphorbiaceae dugc phét hién phan bé tai mot sé quéc gia nhu An o,
Malaysia, Thai Lan, Trung Quéc. O Viét Nam me ring phan bé phd bién tai
mot s6 tinh nhu nhuw Cao Bang, Lang Son, Hoa Binh. O nuéc ta, qua me
rimg dugc dung didu tri tiéu chay, dau hong, viém, ha sét. Cac nghién ciu vé
qua me rirng ¢ nudc ta con kha it va chua ddy da. Trong nghién ciru nay, tir
qua me rirng thu hai tai Hoa Binh, Viét Nam di phén lap va xac dinh cau
tric 5 hop chat bao gém: Quercetin (1), acid chlorogenic (2), acid gallic
(3), acid protocatechuic (4) va kaempferol 3-O-$-D-glucopyranosid (5).
Hop chit Acid protocatechuic (4) lin déu tién duoc phan lap tir qua me
ring. Két qua danh gia hoat tinh sinh hoc cho thay ca 5 hop chét nay déu
thé hién hoat tinh khang viém in vitro. Hai hop chat acid gallic (3), acid
protocatechuic (4) thé hién hoat tinh manh nhat véi kha ning ¢ ché san
sinh NO trén dai thuc bao RAW 264.7 lan luot 12 79,44 + 0,23 (%) va 77,55
+ 0,37 (%); gia trj ICso lan luot la 25,36 ug/mL va 27,37 pg/mL. Két qua
nghién ciru nay cho thay tiém nang sir dung qua me rung trong viéc phat
trién san pham hd tro diéu tri cac bénh ly viém nhidm giup chim soc stc
khoé cong ddng.
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1. Giéi thiéu

Céay me rung (Phyllanthus embrica L.) thudc chi Phyllanthus ctia ho Euphorbiaceae; da dugc
nghién ctiru nhiéu trén thé gisi vé ca thanh phan héa hoc va hoat tinh sinh hoc [1]. Qua me ring la
mot loai thao dugc quan trong dugc sir dung trong y hoc truyén théng & An Do, Malaysia, Thai
Lan, Trung Quéc va Viét Nam. Qua me ring da dugc st dung trong y hoc Ayurveda (An Do) nhu
mot loai thudc tiém ning dé diéu tri cac rdi loan vé gan [2]. O nuéc ta, qua me _rung dugc dung
diéu tri tiéu chay, dau hong, viém, ha sét, bi tiéu va to bon [1]. Céc nghién ctu gan day vé qua me
rimg ciing cho thay chiét xuat ethanol ciia né c6 hoat tinh bao vé gan [3], [4] va c6 hiéu qua trong
viéc giam tac dung doc hai ctua cac tac nhan gy doc cho gan nhu ethanol, paracetamol, carbon
tetrachloride, kim loai nang... [5].

Thanh phan héa hoc cua qua me rung chu yeu 1a hop chét polyphenol (flavonoid, tanin) va acid
hitu co [1], [6]. Trong s d6 phai ké dén mot sé hop chét c6 tac dung duogc 1y dang chi ¥ nhu
phyllaemblicin B, phyllaemblicin C, emblicanin A, emblicanin B va acid gallic [7]. Nam 2013,
nhom tac gia thudc Pai hoc Baghdad da cong bd tac dung khang khuan chdng lai tu cau vang
Staphylococcus aureus, truc khuan ma xanh Pseudomonas aeroginosa, truc khuan gay bénh duong
ho hap Klebsiella cua acid gallic, acid ellagic, quercetin, acid chebulinic va acid chebulagic [8].
Téc gia Nguyén Manh Cudng va cong sy nam 2022 ciing di xac dinh duoc 9 hop chét trong qua
me rirng gom mucic acid 3-O-gallate, mucic acid 2-O-gallate, mucic acid 1,4-lactone 3-O-gallate,
glucogallin, mucic acid 1,4-lactone 2-O-gallate, gallic acid, mucic acid dimethyl ester 3-O-gallate,
mucic acid 1,4-lactone 1-ethyl ester 2-Ogallate va quercetin [9].

O Viét Nam, me ring phan bé tuong ddi pho bién & céac tinh ving ndi thap va trung du nhur Cao
Bang, Lang Son, Hoa Binh, Quang Ninh, Thanh Héa [1]. Tuy nhién cho dén nay s6 luong nghién
ctru vé thanh phan hoa hoc qua me rimng con khé han ché va chua day da. Hién nay ¢ nude ta chua
¢6 nghién ctru tham do vé tac dung khang viém caa qua me rirng va cac thanh phan hoa hoc phan
lap tir qua me rimg. Do do6, nghién ciru ndy nham muc dich bd sung co sé dit liéu vé thanh phan
hoa hoc qua me rung ¢ Viét Nam ciing nhu thim do, dénh gia hoat tinh khang viém in vitro qua
me rung. Két qua nghién ctru giup 1am rd hon gia tri st dung trong y hoc co truyen cling nhu cho
thay tiém ning khai thac qua me rimg dé tao ra céc san pham gitp phong va diéu tri cac bénh viém
nhiém phuc vu cham soc sirc khoé cong dong.

2. P6i twong va phwong phap nghién ctru
2.1. Déi twong nghién cizu

Mau Quéa me rung (Phyllanthus embrica L.) dugc thu hai tai Mai Chau, Hoa Binh vao thang
9/2024. Mau dugc xac dinh tén khoa hoc boi TS. Pham Quéc Binh, Bao tang Thién nhién Viét
Nam -Vién Han 1am Khoa hoc va Cong nghé Viét Nam giam dinh tén khoa hoc la (Phyllanthus
embrica L.) MAu tiéu ban duoc luu trit tai Bao tang Thién nhién Viét Nam. Mau qua Me ring sau
khi thu hai dugc 1am sach, say kho dén ham am nho hon 12% ¢ nhiét d6 60 oC, xay thanh bot va
bao quan trong cac tui hat chan khéng ¢ nhiét ¢o 18-20 °C.

2.2. Phwong phdp nghién ciru
2.2.1. Phuong phdp phan Idp hop chat

- Phuong phép sic ky Iép mong (TLC): Khao sat dinh tinh thanh phan hoé hoc, sir dung ban
mong trang sin DC-Alufolien 60 F254 day 0,25 mm; Merck va RP-18 F254S day 0,25 mm;
Merck). Phét hién hop chit bang dén tir ngoai ¢ hai budc séng 254 nm va 365 nm hozc hién mau
bang thuéc thir H2SO4 5% trong methanol va ho nong bang may say.

- Phuong phap sic ky cot (CC): Sir dung cot sic ky pha thuong vai silica gel ¢& hat 230 — 400
mesh (Merck — Dc) va sic ky cot pha dao RP-18 ¢ hat 30 - 50 um (YMC — Nhat Ban). Dung
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moi rira giai sir dung dung moi cong nghiép da dugc chung cat lai nhu n-hexane, ethyl acetate
dicloromethan, methanol, nuéc.

2.2.2. Phuong phdp xdc dinh cdu tric hoa hoc

- Pho cong huong tir hat nhan (NMR): Sir dung phd cong huong hat nhan 1 chiéu (*H-NMR,
13C-NMR, DEPT) va ph cong hudng tir hat nhan 2 chiéu (HMBC, HSQC).

- Po phé NMR trén méy Bruker avance 500 MHz (Chét chuan noi 1a TMS), tai Vién Hoé hoc
- Vién Han Iam Khoa hoc va Céng nghé Viét Nam.

2.2.3. Pdnh gid hogt tinh khang viém in vitro théng qua izc ché san sinh NO

Phuong phap danh gia hoat tinh khang viém théng qua su @c ché sinh ra NO duoc kich thich
boi LPS trén dai thuc bao RAW 264.7 theo phuong phap MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) [10].

Té bao RAW264.7 duogc nudi ciy 48 gid trong méi truong nudi cdy DMEM (Dulbeccos
Modified Eagles Medium) ¢ 37 °C, 5% CO,, 10% FBS. Sau d6 dich té bao dugc chuyén lén giéng
phién 96 véi mat d6 2,5 x 105 té bao/giéng. Té bao dugc kich thich véi 2 uL LPS (0,1 mg/mL)
trong 24 gio va bd sung thude/chat thir cac ndng do khac nhau. Cardamonin duoc st dung lam ddi
chang (+). Dich huyén phu cua té bao dwoc 1 véi thude thir Griess, NaNO, & cac nong do khéc
nhau dé xay dung dudng chuan. Po hdn hop phan tng & A = 570 nm.

Ty Ié tc ché san sinh NO (%) duoc xac dinh theo cong thuc:

%UC =([XTB]mAu - [XTB]LPS)/([XTB]DC - [XTB]LPS) x 100 1)

Trong d6: [XTB] la nong d6 NO trung binh tinh dwa trén dudng chuin NaNO,.

Phan té bao con lai sau khi di str dung dé danh gia cac hoat tinh in vitro dwoc bd sung dung
dich MTT (0,5 mg/mL trong PBS), u 4 gio trong ta 4am 5% CO, & 37°C. San pham chuyén hoa
dang tinh thé formazan duoc hoa tan trong dimethyl sulfoxide (DMSO, Sigma-Aldrich) va do mat
d6 quang & A = 540 nm trén thiét bi Infinite F50 (Tecan, Mannedorf, Thuy S¥).

Ty Ié sdng sot cua té bao CS% (Cell survival) tinh theo % so véi ddi ching:

Ty 1& Gc ché té bao (%) = [(OD[mau]/OD[dbi ching (-)]) x 100] + o (1)

2.3. Chiét xudt, phan lgp cac hgp chat tir qud me ring

Bot khd duoc liéu qua me ring (3 kg) duoc chiét ndng véi ethanol 96% & nhiét do 60°C (3 lan,
mdi 1an 3 gi®). Céc dich chiét duoc gop lai va cat loai ethanol dudi &p suat giam thu duoc cin chiét
tong (1054 g). Can chiét nay dwoc phan bd lai lan luot trong cac dung méi ¢6 do phan cuc tang
dan: n-hexane, ethyl acetate, n-butanol va nuac. Cét thu hdi dung méi dudi &p suat giam thu dugc
cac phan cao chiét tuong ung cao n-hexan (MRH: 13,50 g), cao ethyl acetate (MRE: 5485 g), cao
n-butanol (MRB: 108,2 g) va cao nuéc (MRW: 382,9 g), cac cao chiét thu duoc, duoc luu mau,
dung thir hoat tinh sinh hoc cho cac nghién ctu thanh phan héa hoc tiép theo.

Cao chiét ethyl acetate MRE (400,5 g) duoc phan tach bang sac ky cot trén silica gel (63-200
um). Rira giai v6i hé dung méi gradient dicloromethan - methanol (99:1, 50:1, 30:1, 10:1, 5:1, 2:1,
1:1, vIv), cat loai dung méi thu dugc 7 phan doan MRE1—MRE?7. Phan doan MRE2 (22,15 g)
duoc tinh ché trén silica gel ¢& hat 40-63 pm, rira giai bang hé dung mdi gradient dicloromethan -
methanol (9:1, 8:1, 4:1, 2:1, 1:1, v/v) thu dugc 5 phan doan tr MRE2.1 — MREZ2.5. Phan doan
MRE2.3 tiép tuc duoc tinh ché véi cot silica gel ¢ hat 40-63 pm voi hé dung méi raa giai
dicloromethan-aceton (5:1, v/v) thu dwoc cht 1 (23 mg).

Phan doan MRE3 (18,26 g) tiép tuc dugc tinh ché véi cot silica gel ¢ hat 40-63 um va ria giai
véi hé dung moi dicloromethan-methanol (7:1, 6:1, 5:1, 4:1, 3:1, 2:1, 1:1, v/v) thu dugc 7 phéan
doan tir MRE3.1 — MRE3.7. Phan doan MRE3.2 tiép tuc duoc tinh ché véi cot silica gel pha dao
RP-18 véi hé dung mdi rira giai MeOH - H,0 (2:1, v/v) thu dugc chat 5 (17 mg).

Cao chiét nugc MRW (380,00 g) dugc hoa trong 1000 mL nudc, tién hanh siéu &m roi loc liy
dich loc. Dich loc thu duoc tiép tuc duwoc dua qua cot Dianion HP-20, sau d6 rira giai 1an luot véi
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cac dung méi nude, ethanol 25%, ethanol 50%, ethanol 75% va ethanol 96% (v/v). Thu hoi dung
moi dudi &p suat giam thu dugce 5 phan doan MRW1, MRW2, MRW3, MRW4 va MRWS5.

Phéan doan MRW2 (35,2 g) duoc tiép tuc tién hanh sic ky cot vai silica gel va rira giai vai hdn
hop dung méi dicloromethan - methanol - nuéc ti 1€ 4:1:0,1 (v/v/v) thu dugc 3 phan doan
MRW?2.1—> MRW?2.3. Phan doan MRW2.1 (10,22 g) tiép tuc duoc sic ky cot pha dao RP-18 voi
hé dung mdi methanol - nuéce ti 1¢ 1:1,5 (v/v) thu duoc hop chét 2 (16 mg). Phan doan MRW2.3
(9,25 g) tiép tuc duoc sic ky cot pha dao RP-18 vai hé dung mdi methanol - nuéc ti 16 1:1 (v/v)
thu duoc hop chat 3 (24 mg).

Phéan doan MRW3 (6,85 g) duroc tiép tuc tién hanh sac ky cot pha dao RP-18, rira giai bang hé
dung moéi methanol : nudc ti 1€ 1:1 thu dugc 3 phan doan MRW3.1—- MRW3.3. Phan doan
MRW?3.1 (3,31 g) tiép tuc sac ky cot pha dao véi hé dung méi methanol - nuéc ti 1¢ 2:1 (v/v) thu
duogc hop chét 4 (19 mg).

Hep chadt 1 (Quercetin) [11]:

+ H-NMR (500 MHz, aceton-ds), du (ppm): 6,26 (1H, d, J = 2,0 Hz, H-6), 6,51 (1H, d, J= 2,0
Hz, H-8), 7,82 (1H, d, J = 2,0 Hz, H-2", 6,99 (1H, d, J = 8,5 Hz, H-5"), 6,26 (1H, dd, J = 8,5; 2,0
Hz, H-6).

+ BC-NMR (125 MHz, aceton-ds), éc (ppm): 146,9 (C-2), 136,7 (C-3), 176,5 (C-4), 162,3 (C-
5), 99,1 (C-6), 164,9 (C-7), 94,4 (C-8), 157,7 (C-9), 104,1 (C-10), 123,7 (C-1"), 115,7 (C-2'), 145,8
(C-3), 148,3 (C-4), 116,2 (C-5"), 121,4 (C-6").

Hop chdt 2 (Acid chlorogenic) [12]:

+ H-NMR (500 MHz, aceton-dg), n (ppm): 2,25 (1H, brd, H-2b), 2,02 (1H, brd, H-2a), 5,38
(1H, m, H-3), 3,78 (1H, dd, J = 3,0; 9,0 Hz, H-4), 4,23 (1H, quartet, H-5), 2,15 (1H, brd, H-6b),
2,05 (1H, brd, H-6a), 7,15 (1H, d, J = 2,0 Hz, H-2"), 7,03 (1H, dd, J = 2,0; 8,0 Hz, H-5"), 6,87 (1H,
d, J=8,5Hz, H-6", 7,53 (1H, d, J = 16,0 Hz, H-7"), 6,25 (1H, d, J = 16,0 Hz, H-8).

+ BC-NMR (125 MHz, aceton-ds), dc (ppm): 76,2 (C-1), 39,1 (C-2), 71,3 (C-3), 73,5 (C-4),
71,6 (C-5), 37,9 (C-6), 175,1 (C-7), 127,6 (C-1"), 115,2 (C-2"), 145,8 (C-3'), 148,7 (C-4"), 116,4 (C-
51, 122,5 (C-6"), 146,3 (C-7"), 115,9 (C-8", 167,1 (C-9").

Hop chat 3 (Acid gallic) [13]:

+!H-NMR (500MHz, CDs0D), dw (ppm): 7,08 ( 2H, s, H-2 & H-6).

+ BC-NMR (125MHz, CDs0OD), éc (ppm): 121,9 (C-1), 110,3 (C-2 & C-6), 146,4 (C-3 & C-
5),139,6 (C-4), 170,4 (C-7).

Hop chdt 4 (Acid protocatechuic) [14]:

+ !H-NMR (500 MHz, CD3;0D), 6 (ppm): 7,53 (1H, d, J=2,0 Hz, H-2), 6,82 (1H, d, J= 8,0 Hz,
H-5), 7,47 (1H, d, J= 8,0 Hz, H-6).

+ 3C-NMR (125 MHz, CD3;0D), § (ppm): 122,0 (C-1), 114,5 (C-2), 144,4 (C-3), 149,8 (C-4),
116,6 (C-5), 122,8 (C-6), 175.7 (C-7).

Hop chdt 5 (Kaempferol 3-O-f-D-glucopyranosid) [15]:

+ IH-NMR (500 MHz, CD;0D), dx (ppm): 6,15 (1H, d, J = 2,0 Hz, H-6), 6,34 (1H, d, J = 2,0
Hz, H-8), 7,99 (2H, d, J = 9,0 Hz, H-2', H-6"), 6,84 (2H, d, J = 9,0 Hz, H-3' & H-5'); glc: 5,19 (1H,
d,J=7,5Hz, H-1"), 3,40 (1H, dd, J=7,5; 9,0 Hz, H-2"), 3,37 (1H, t, J = 9,0 Hz, H-3"), 3,29 (1H,
m, H-4"), 3,16 (1H, m, H-5"), 3,65 (1H, dd, J = 2,5; 12,5 Hz, H-6"a), 3,49 (1H, dd, J =5,5; 12,5
Hz, H-6"b).

+ BC-NMR (125 MHz, CD30D), dc (ppm): 158,5 (C-2), 135,5 (C-3), 179,5 (C-4), 163,0 (C-5),
99,9 (C-6), 165,9 (C-7), 94,8 (C-8), 159,1 (C-9), 105,7 (C-10), 122,1 (C-1", 132,3 (C-2', C-6"),
116,1 (C-3', C-5", 161,5 (C-4"; glc: 104,2 (C-1"), 75,7 (C-2"), 78,0 (C-3"), 71,4 (C-4"), 78,4 (C-
5"), 62,6 (C-6").

3. Két qua va ban luan
3.1. Xdc dinh cdu trac cac hgp chdt phan lgp dwec
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3.1.1. Hop chdt 1 (Quercetin)

Hop chit 1 thu dugc ¢ dang tinh thé hinh kim mau vang. Phan tich phd *H-NMR, *C-NMR va
DEPT cuia chat 1 cho cac tin hiéu dic trung ciia mot flavonol. Pho *H-NMR xuét hién tin hiéu cua
5 proton vong thom trong d6 3 tin hi¢u twong tac ABX ¢ on 7,82 (1H, d, J = 2,0 Hz, H-2), 7,69
(1H, dd, J = 2,0; 8,5 Hz, H-6), 6,99 (1H, d, J = 8,5 Hz, H-5') thudc V& vong thom B, hai tin hidu
proton tuong tac meta & on 6,51 (1H, d, J = 2,0 Hz, H-8) va 6,26 (1H, d, J = 2,0 Hz, H-6) thudc vé
vong thom A.

Pho 3C-NMR va DEPT chi ra chat 1 gom 15C véi 5 nhém CH dic trung cho ciac CH nhan
thom & dc 99,1 (C-6), 94,4 (C-8), 115,7 (C-2'), 116,2 (C-5') va 121,4 (C-6"), 10 carbon khong lién
két véi hydro trong d6 tin hiéu dc 176,5 dic trung cho nhém carbonyl, bdn tin hiéu c6 do chuyén
dich Jc 145,8, 148,3, 162,3, 164,9 dac trung cho dang lién két ctia nhan thom v&i nhém OH cua
cac carbon C-3', C-4', C-5, C-7. Ngoai ra, tin hi¢u cua carbon ¢ dc 136,7 (C-3) déc trung cho carbon
cua ndi ddi lién két véi mot nhém hydroxyl.

Dua vao dir kién phd va so sanh véi tai liéu da dugc cong bd, hop chat 1 duoc xac dinh la
3,3',4',5,7-pentahydroxyflavon hay quercetin [11].

3.1.2. Hop chdt 2 (Acid chlorogenic)

Hop chét 2 thu duoc dudi dang bot vo dinh hinh, mau trang. Phé *H-NMR cua 2 cho céc tin
hiéu proton caa mot vong benzen thé 1,3,4 ¢ dn 7,15 (1H, d, J = 2,0 Hz, H-2'), 7,03 (1H, dd, J =
2,0; 8,0 Hz, H-5'), 6,87 (1H, d, J = 8,5 Hz, H-6"). Cap tin hi¢u proton d1 7,53 (1H, d, H-7'), 6,25
(1H, d, H-8") véi hang s6 gheép cap J = 16,0 Hz chung t6 sy c6 mat cua mot lién két doi véi cau
hinh trans. Ngoai ra trén phé *H-NMR con xuat hién tin hiéu caa ba proton lién két véi carbon
canh di t6 (CH-O) ¢ dn 5,38 (1H, m, H-3), 3,78 (1H, dd, J = 3,0; 9,0 Hz, H-4), 4,23 (1H, quartet,
H-5) va tin hiéu caa mot cap proton methylen ¢ on 2,25 (1H, brd, H-2b), 2,02 (1H, brd, H-2a).

Phé 3C-NMR cua 2 xuat hién tin hiéu cua 16 nguyén tir carbon bao gom hai nguyén tir carbon
carbonyl véi oc 175,1 (C-7), 167,1 (C-9"); hai carbon olefin va sau carbon thom dc 127,6 (C-1),
115,2 (C-2"), 145,8 (C-3'), 148,7 (C-4), 116,4 (C-5'), 122,5 (C-6"), 146,3 (C-7"), 115,9 (C-8'), bén
carbon CH-O- ¢ 76,2 (C-1), 71,3 (C-3), 73,5(C-4), 71,6 (C-5) va hai carbon methylen 37,9 (C-6),
39,1 (C-2).

Tir céc dit kién phd trén goi y cau trlc caa 2 1a mot dan xuat cua acid caffeic, két hop tham khao
tai liéu, hop chat 2 duoc khang dinh 1a acid chlorogenic [12].

3.1.3. Hop chat 3 (Acid gallic)

Hop chit 3 thu duoc ¢ dang tinh thé hinh kim mau tring. Phé *H-NMR cua hop chét 3 cho tin
hi¢u singlet & 61 7,08 (2H, s, H-2 & H-6) la cdp proton & vi tri para clia vong thom. Diéu nay ciing
goi y hop chat 3 ¢d chira 1 ~vong thom bi thé & 4 vi tri d6i xtmg nhau do6i qua 1 truc ddi xing.

Trén phd 3C-NMR xuét hién 5 tin hiéu carbon, trong d6 tin hiéu ¢ 5¢c 170,4 (C-7) dic trung cho
carbon carbonyl. Tin hiéu cong hudng c6 cuong do cao hon cia 2 nhém methine (-CH) va cua 2
cap carbon khong lién két véi hydro d6i ximg nhau d6i mot co do chuyén dich hda hoc lan luot tai
dc 146,4 (C-3, C-5) va 110,3 (C-2, C-6). biéu nay mat lan nira khang dinh ciu tric hoa hoc cua
hop chat 3 gdm 4 nguyén tir carbon ddi xing nhau d6i mot va cd 1 nhém carboxyl trong phan tu.

Trén co so nhitng phan tich trén ciing nhu so sanh véi tai liéu tham khao di cong bd [13] cho
phép két luan chat 3 phan lap duoc la acid gallic.

3.1.4. Hop chdt 4 (Acid protocatechuic)

Hop chét 4 phan l1ap duoc dudi dang chat rin mau nau. Trén phd *H-NMR xuét hién 3 tin hiéu
singlet ciia vong thom tai d§ chuyén dich hda hoc lan lugt 13 8H (ppm) 7,53 (1H, d, J=2,0 Hz),
7,47 (1H, d, J= 8,0 Hz) va 6,82 (1H, d, J= 8,0 Hz), diéu nay goi y hop chat 4 1a 1 phenolic don
gian cu trac héa hoc cd chira 1 vong thom bi thé & 3 vi trf trén vong thom. Ba nhém methine (-
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CH) con lai trong d6 ¢6 2 carbon & Vi tri octo ctia nhau (thong qua twong tac 2 proton c¢6 hang s6
tuong tac J = 8,0 Hz) va nguyén tu carbon con lai tri meta va para so véi 2 carbon néu trén.

Trén phd *C-NMR cua hop chat 4 xuat hién 7 tin hidu cong hudng cua 7 nguyén tir thuoc vong
thom gdm 3 nhom methine (-CH) ciia vong thom c6 d6 chuyén dich héa hoc lan luot 1a dc 114,5
(C-2); 116,6 (C-5); 122,8 (C-6) va 4 carbon khong lién két véi hydro, trrong d6 1 tin higu cong
huéng cua nguyén tir carbon khang lién két hydro thuge nhom carboxyl ¢6 do chuyén dich héa hoc
tai dc 175,7 (C-7). Ba tin hiéu cong huang carbon khong lién két hydro con lai co do chuyén dich
hoéa hoc lan luot tai dc 122,0 (C-1); 144,4 (C-3) va 149,8 (C-4). Tai 2 vi tri C-3 va C-4 c6 d6 chuyen
dich héa hoc di chuyén vé phia truong cao hon chiing to carbon tai 2 vi tri nay lién két tryc tiép
v6i nguyén tu oxy, goi y 2 nhém thé & day 1a 2 nhém hydroxyl (-OH).

Tur dir liéu phd, két hop so sanh véi tai liéu tham khao cho phép két luan hop chét 4 1a acid
protocatechuic [14].

3.1.5. Hop chdt 5 (Kaempferol 3-O-4-D-glucopyranosid)

Hop chat 5 thu dwgc dudi dang chat rin mau vang. Phé 'H-NMR cua 5 cho cac tin hiéu dic
trung cua dan xuat glycosid cia kaempferol dic trung bai cap tin hiéu doublet & 6,15 (1H, d, J =
2,0 Hz, H-6), 6,34 (1H, d, J = 2,0 Hz, H-8) thudc vong A va tin hiéu doublet cua hai proton tai o
7,99 (2H, d, J = 9,0 Hz, H-2' & H-6") va 6,84 (2H, d, J = 9,0 Hz, H-3' & H-5") thudc vong B. Cac
tin hiéu proton ving duong nam & 4 3,16-5,19 véi proton anome tai & 5,19 (1H, d, H-1"), hing
s6 J = 7,5 Hz dién hinh cho lién két O-p-glycosid, hai proton oxymethylen &4 3,65 (1H, dd, J =
2,5; 12,5 Hz, H-6"a) va 3,49 (1H, dd, J = 5,5; 12,5 Hz, H-6"b) vai nhitng gia tri hang so tuong tac
kha dic trung; bon proton con lai 4 3,41 - 3,48 (2H, H-2"& H-3"), 3,31 (1H, H-4"), 3,16 (1H, m,
H-5") phu hop véi gde dudng glucose.

Pho 3C-NMR caa 5 xuat hién tin hiéu caa 21 nguyén tir carbon, trong dé ngoai 6 tin hiéu cua
duong glucose tai & 104,1 (C-1"), 75,7 (C-2"), 78,0 (C-3"), 71,4 (C-4"), 78,4 (C-5"), 62,7 (C-6"),
15 tin hiéu con lai cta 15 nguyén tir cabon & 158,5 (C-2), 135,5 (C-3), 179,5 (C-4), 163,0 (C-5),
99,9 (C-6), 165,9 (C-7), 94,8 (C-8), 159,1 (C-9), 105,7 (C-10), 122,1 (C-1"), 132,3 (C-2', C-6"),
116,1 (C-3', C-5"), 161,5 (C-4") thudc vé khung kaempferol. Cip cac gia tri &c 158,5 (C-2), 135,5
(C-3), 179,5 (C-4) cho thay phan tir dudng ndi véi C-3 ciia aglycon. o ’

Tur viéc phan tich céc dir kién pho va so sanh vaéi tai liéu tham khao cé thé khang dinh hop chat
5 la Kaempferol 3-O-4-D-glucopyranosid [15].

Hinh 1. Cdu tric hoé hoc cia hop chat1 -5

3.2. Pdnh gid tic dung khdng viém in vitro thong qua trc ché sin sinh NO
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Danh gia hoat tinh khang viém in vitro cia céc thanh phan hoé hoc phan lap duoc tir qua me
rimg duoc xac dinh thdng qua su e ché san sinh NO kich thich boi LPS trén dai thuc bao RAW
264.7. Két qua thir hoat tinh khang viém cua cac can chiét duoc trinh bay tai Bang 1.

Két qua cho thay, ca 5 hop chat phan 1ap duoc déu thé hién hoat tinh tc ché dai thuc bao RAW
264.7 san sinh NO & cac ndng do6 khao sat lan luot tai 64 pg/mL va 256 pg/mL, ddng thoi khdng gay
doc té bao dén ndng d6 256 pug/mL. Phép thir sir dung déi ching (+) 1a cardamonin 0,3 uM va 3,0
uM va dbi chang (-) 1a DMSO 1%. Trong 5 hop chat thir nghiém, hop chat 3 va 4 thé hién hoat tinh
manh nhét véi ty 1& Gc ché san sinh NO dat lan luot 79,44 + 0,23 (%), 77,55 + 0,37 (%) & nong do
256 pg/mL va 68,56 + 0,31 (%), 66,23 + 0,21 (%) & ndng do 64 pg/mL, cling Véi do gid tri 1Cs 1an
luot 12 25,36 pg/mL va 27,37 pug/mL; Hop chat 5 thé hién hoat tinh yéu nhét trong 5 hop chat khi ty
1& wrc ché san sinh NO dat 68,69 + 0,32 (%) & néng d6 256 pg/mL va 54,16 + 0,27 (%) ¢ nong do 64
Hg/mL, gia tri ICso dat 41,29 pg/mL. Két qua nay goi y cac hop chat phenolic phan lap tir qua me
ring c6 tiém nang tng dung dé tao san pham ¢ tac dung chéng viém.

Bang 1. Két qua thur kha ndng irc ché si san sinh NO trén té bao RAW 264.7
Nong do mau thir Ty I trc ché san sinh

Ty 18 té bao song

Tén mau NO (%) s6t (%) I1Cso0, pg/mL

Doi chimng (-) 1%

[DMSO] 100,00 + 1,3 104,34 + 0,15

Déi chimg (+) 0,3 UM 44,94 + 0,91 87,64 + 0,78 0.68

[Cardamonin] 3,0 uM 86,25 + 0,35 74,26 + 0,57 '

LPS 0,1 pg/mL 0,00+0,5 100,00 + 0,13

£ 256 pg/mL 73,51+0,16 79,63 0,19

Hop chat 1 64 pg/mL 6117 +0.19 86.90 + 0,58 37.15

Hop chit 2 256 pg/mL 74,51+ 0,17 78,33+0,18 3124
64 pg/mL 63,28 0,15 88,98 + 0,36 :

Hop chit 3 256 pg/mL 79,44 0,23 80,34 + 0,46 25 36
64 ug/mL 68,56 + 0,31 85,45 + 0,29 :

Hop chit 4 256 pg/mL 77,55 + 0,37 88,43+ 0,31 2737
64 pg/mL 66,23 + 0,21 93,26 + 0,24 :

Hop chét 5 256 pg/mL 68,69 + 0,32 86,78 + 0,45 4129
64 ug/mL 54,16 + 0,27 91,18 + 0,56 ’

4. Két luan

Tir cao chiét phan doan etyl acetat va cao chiét nuc qua me rimg da phan 1ap va xac dinh cu
trdc hod hoc 5 hop chat géom: Quercetin (1), acid chlorogenic (2), acid gallic (3), acid
protocatechuic (4) va kaempferol 3-O-p-D-glucopyranosid (5). Trong doé hop chat Acid
protocatechuic (4) lan dau tién dugc phan 1ap tir qua me rung. Cau trac hda hoc cua cac hop chit
duge xac dinh bang phd cong huang tir hat nhan két hop so sanh vai dir liéu phd caa cac hop chat
da cong bd. Két qua danh gia hoat tinh sinh hoc cho thdy ca 5 hop chét phan lap duge déu thé hién
hoat tinh khang viém in vitro. Hai hop chét acid gallic (3), acid protocatechuic (4) thé hién hoat
tinh manh nhit véi kha niang ¢ ché san sinh NO trén dai thuc bao RAW 264.7 lan luot 12 79,44 +
0,23 (%) va 77,55 + 0,37 (%) dong thoi khong gy doc cho té bao dén nong do 256 pg/mL. Gia tri
ICso cua hop chét acid gallic (3), acid protocatechuic (4) lan luot 1a 25,36 pg/mL va 27,37 pg/mL.
Déi chimg duong 1a Cardamonin c¢6 Gia tri IC50 1a 0,68 pg/mL. Két qua nghién ctru nay cho thay
tiém nang sir dung qua me ring trong viéc phat trién san pham hd trg diéu tri bénh viém nhidm
giup cham soc sic khoé con nguoi.

Lol cam on

Cong trinh duoc thyc hién nho sy hd trg kinh phi ciia nhiém vu dé tai khoa hoc cp Bo, ma sé:
B2025-TNA-10.
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