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TOM TAT

Pt vin dé: Cay Kim quat (T riphasia trifolia (Burm. f.) P. Wils.) dwgc sir dung trong y hoc dan gian dé
gidm ho, khang khuan va chong viém. Tuy nhién, cac minh chimg khoa hoc vé lodi nay hién con han ché.
Muc tieu: Sang loc cao chiét tiém ndng cé hoat tinh chéng oxy héa hodc khang khudn tir 1d va qua cay
Kim quat. Phiong phdp nghién ciru: Pdc diém hinh thdi thue vit dwoc mé ta dé dinh danh. Thanh phan
héa thuee vt dwoc phdn tich so bg bang phuwong phdp Ciulei cdi tién. Hoat tinh chong oxy héa ciia cdc
cao chiét (dung méi meée, ethanol 45% cho ld,; ethanol 70% va 96% cho qua) dwoc danh gid qua thir
nghiém DPPH, ABTS. Hoat tinh khang khudn dwoc khdo sat bang phiwong phdp khuéch tan trén dia
thach. Két qua: Nghién ciru da mo ta dac diém hinh thdi thuce vat cia cdy Kim qudt. Phan tich hoa thuc
vdt cho thdy sw hién dién cua coumarin, flavonoid va carotenoid. Cao chiét la (ethanol 45%) va cao chiét
qua (ethanol 96%) thé hién hoat tinh chéng oxy héa manh nhat & thuce nghiém khur géc twr do ABTS voi
gid tri IC50 lan lwot la 71.38 ug/mL va 186.8 ug/mL. Céc cao chiét 1d ikc ché vi khudn Gram dirong (S.
aureus, MRSA) hiéu qua hon vi khuan Gram ém (E. coli, P. aeruginosa) va cé hoat tinh khang khudn cao
hon so véi cdc cao chiét qud. Két lugn: Cao chiét tiv Id va qua Kim qudt cé tiém néing chong oxy héa va
khang khudn, tao tién dé quan trong cho cdc nghién ciru vmg dung tiép theo.

Tir khéa: La va qua cdy Kim quat (Triphasia trifolia), hoat tinh chong oxy héa, hoat tinh khéing khudn
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ABSTRACT

Background: Triphasia trifolia (Burm. 1) P. Wils., commonly known as Limeberry, is utilized in folk medicine
for its antitussive, antibacterial, and anti-inflammatory properties. However, scientific evidence supporting these
claims remains limited. Objectives: To screen potential extracts from the leaves and fruits of T. trifolia for
antioxidant and antibacterial activities. Methods: Botanical morphological characteristics were described for
identification purposes. Preliminary phytochemical screening was conducted using the modified Ciulei method.
The antioxidant activity of various extracts (aqueous and 45% ethanol for leaves; 70% and 96% ethanol for
fruits) was evaluated via DPPH and ABTS assays. Antibacterial activity was investigated using the agar disc
diffusion method. Results: The morphological characteristics of T. trifolia were documented. Phytochemical
analysis revealed the presence of coumarins, flavonoids, and carotenoids. The 45% ethanolic leaf extract and
the 96% ethanolic fruit extract exhibited the most potent antioxidant activity in the ABTS radical scavenging
assay, with IC50 values of 71.38 ug/mL and 186.8 ug/mL, respectively. Leaf extracts showed more pronounced
inhibitory effects against Gram-positive bacteria (S. aureus, MRSA) compared to Gram-negative bacteria (E.
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coli, P. aeruginosa) and demonstrated superior antibacterial activity over fruit extracts. Conclusion: Extracts
from the leaves and fruits of T. trifolia possess significant antioxidant and antibacterial potential, providing a
foundation for further applied research.

Keywords: Triphasia trifolia leaves and fruits, antioxidant activity, antibacterial activity

1. PAT VAN DE

Tinh trang dé khang khang sinh dang gia tang nhanh chong va tr thanh thach thic 16n d6i véi y té
toan cau. Tai Viét Nam, nhiéu chung vi khuan nhu Staphylococcus aureus khang methicillin (MRSA),
Escherichia coli va Klebsiella pneumoniae da ghi nhan ty 1¢ khang thudc cao, lam giam hiéu qua didu
tri va gia tang nguy co lan rong cac chung da khang [1]. Bén canh do, stress oxy hoa do su mat can
bang giita cac goc tu do va h¢ thong chéng oxy hoa noi sinh déng vai tro quan trong trong co ché
bénh sinh cta nhiéu bénh 1y man tinh [2]. Do dé, viéc tim kiém cac hop chit c6 ngudn gdc tu nhién
v6i kha nang chong oxy hoa va khang khuan hiéu qua dang 1a hudng nghién ctru dugc quan tam.

Viét Nam s¢ hitu ngudn tai nguyén thuc vat phong phu, tao diéu kién thuan loi cho viéc phat trién
dugc lidu. Cac hop chit tu nhién nhu flavonoid, polyphenol va terpenoid di duoc chimg minh ¢
nhiéu hoat tinh sinh hoc, dic biét 1a chéng oxy hoa va khang khuan. Trong s do, cdy Kim qut
(Triphasia trifolia (Burm. f.) P. Wils., ho Rutaceae; con goi 1a Chanh tau, Kim quit) dugc sir dung
theo kinh nghiém dan gian chita bénh phoi, tiéu chay (14) va chita ho, viém hong (qua ngam). Tong
quan nghién ctru cho thiy loai nay chtra nhiéu hop chat tiém ning nhu coumarin, flavonoid va
alkaloid, budc dau dugc ghi nhén c6 hoat tinh sinh hoc dang chu y [3, 4]. Tuy nhién, cac nghién ciu
tai Viét Nam vé hoat tinh chdng oxy hoa va khang khuan cua cao chlet tur 14 va qua loai ndy con han
ché. Do d6, nghién ctru nay duoc thyc hién nhiam sang loc cao chiét tiém ning ¢ hoat tinh chéng oxy
hoa hoic khang khuan tir 14 va qua cdy Kim quat, gop phan cung cip co sé khoa hoc cho viéc khai
thac va phat trién ngudn dugc liéu nay.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twgng nghién ciru

Danh gia hoat tinh chdng oxy hoa va khang khuén trén thuc nghiém in vitro c6 so sanh v6i ddi ching
clia cac cao chiét tir 14 va qua cdy Kim quat.

2.2. Nguyén liéu, hoa chit va trang thiét bj N ) ‘
Nguyén liéu: La va qua cay Kim quat dugc thu mau twoi, rira sach, phoi am can va say ¢ dicu kién
nhiét do < 50°C, dat d6 am duoc liéu < 13.0% (tiéu chpén ve nguyén li€u cua Dugc dién Viét Nam
V) [5] va dugc xay thanh bot qua ray 250 cho chiét xuat cac cao thir nghiém.

Hoéa chit: DPPH (Sigma-Aldrich, USA), acid ascorbic (Sigma-Aldrich, USA), methanol (Merck,

buc), dung dich kali persulfat, dung dich ABTS,Wdung dich dém phosphat sodium, methanol,
K3[Fe(CN)s], FeCls.6H20. cac hoa chat khac dat chuan phan tich.

Chung vi khudn: Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853,

Staphylococcus aureus ATCC 25923 va chung Staphylococcus aureus khang methicillin (MRSA)
ATCC 43300.

Khang sinh d6i chiéu: Ciprofloxacin va vancomycin (Nam Khoa Biotek, Viét Nam).

Thiét bi str dung: Can phan tich 46 4m (MB45 - Ohaus), May doc dia ELISA (Biotek, M¥).

2.3. Chiét xuit cac cao toan phin

B4t nguyén liéu da dugce xur li va lam am b?mg ethanol 45%, 70% hodc 96% sau d6 chiét ngém kiét
voi ty 1€ duoc liu: dung moi 1a 1:15 (w/v) & nhiét 6 phong trong 48 gid (14) - 72 gid (qua), sau do6
rat dich chiét vai tbe do 2 mL/phut. Cao chiét nuée & thuc hién béng phuong phap chiét néng ¢ nhiét
d6 soi, 1ap lai 3 1an, vai ty 16 twong tw. Cac dich chiét dugc co trén bép cach thiy & nhiét do 50°C dén
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khi thu duoc cac cao chiét dat dd 4m theo ti€u chuén vé cao dic cua Duoc dién Viét Nam V [5]. Cac
cao thir nghiém cho khao sat hoat tinh gdm: cao chiét nudc (WE), cao chiét ethanol 45% (E45), cao
chiét ethanol 70% (E70), cao chiét ethanol 96% (E96) tir 14 va qué cua cay Kim quat.

2.4. Phuwong phap nghién ciru i i
Khao sat dac diém hinh thai: St dung kinh lup dé quan sat va moé ta ddc diém hinh thai cta cac bd
phan: Than, 14, cuong 14, gan 14, qua va hoa.

Kiém nghiém duwoc liéu va cao chiét: PO Am va dd tro cta cao chiét duoc xac dinh theo Dugc dién
Viét Nam V [5]:

- P6 4m cua mau duogc xac dinh béng can phan tich do 4m Ohaus MB45, dua trén nguyén tic x4c
dinh mat khéi luong do 1am kho theo Phy luc 9.6.

- Tro toan phén va tro khong tan trong acid hydrochloric dugc xac dinh 1an luot theo Phu luc 9.8 va 9.7.
Két qua duoc tinh trung binh tir ba lan thtr doc lap.

Phdn tich so' bé thanh phan héa thuc vdt: Xac dinh su hién dién cta cac nhoém hoat chit co trong
nguyén li¢u thyc vat lan luot voi cac dung moi (ether ethylic, ethanol va nudc) theo phuong phéap
phan tich hoa thyuc vat cua Ciulei dugc cai tién [6].

Phuwong phdp déanh gia hoat tinh khir goc tw do DPPH [2,2-diphenyl-1-picrylhydrazyl]

Nguyén tic: Cac chat chdng oxy hoa trong mau c6 kha niang cho proton hoic electron dé khir goc tu
do DPPH, lam dung dich chuyén tir mau tim ddm sang vang nhat, qua d6 giam d6 hap thu quang tai
budc séng 517 nm.

Tién hanh: Hon hop phan tmg bao gém 25 pL dich chiét tai cac nong do khac nhau (300 - 12.5

ng/mL), 150 pL methanol va 25 uL DPPH 0.6 mM (pha trong methanol). Sau khi & 30 phut trong tdi
tai nhiét d6 phong dé dat trang thai can bang va tranh quang phan hoa, do hap thu duoc do tai budc
song 517 nm. Thi nghiém sir dung methanol 1am mAu tring, acid ascorbic (6 - 0.5 pg/mL), lam ddi
chirng duong va duoc lap lai doc 1ap 3 1an dé dam bao tinh thong ké [7].

Hoat tinh khir géc tu do DPPH duoc tinh theo cong thuec:
o trc chs =25 = (C7D) 40
° A—B

Trong do: N )
A: Mat d6 quang cua mau chung (c6 DPPH 0.6 mM, khong c6 chat thu).

B: Mat d6 quang ctia mau triang ching (khéng c6 DPPH, khong co chét thir).
C: Mat d6 quang cia mau thir (c6 DPPH, c6 chat thir).
D: Mt d6 quang ctia mau tréng thir (khong c6 DPPH, c6 chat thir).

Phuwong phdp dédnh gid hoat tinh khir goc tw do ABTS™ [2,2'-azinobis-(3-ethylbenzothiazoline-6-
sulfonic acid)]:

Nguyén tic: Cac chat chdng oxy héa trong mau khtr cation gdc ABTS™, 1am giam cudong do mau xanh
luc dac trung cua dung dich, tir d6 lam giam dd hap thu quang tai budc song 734 nm.

Tién hanh: Dung dich ABTS 7 mM (pha trong dém phosphate) duoc tron v6i dung dich kali persulfat
2.45 mM va dugc u trong bong toi trong 16 git' ¢ nhi¢t do phong. Sau do, dung dich dugc pha loéng trong
methanol theo ti 1€ 1:30 dé do do hap thu dat 0.70 + 0.05 tai bude séng 734 nm.

Hon hop phan 1 ing bao gdm 5 pL cao chiét & cac ndng d6 khac nhau (300 - 9.375 pg/mL), 145 pL dung

dich ABTS. Hon hop dugc 1 trong 6 phit & nhiét d6 phong, tranh anh sang. Str dung miu trang la
methanol, acid ascorbic (10 - 1.25 pg/mL), lam d6i chimg dwong [8]. Thi nghiém duoc l3p lai 3 lan.

Hoat tinh khir géc tw do ABTS" duogc tinh theo cong thic:
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A-B) - (C—-D
%L'rcché'z( 34_3( )X100

Trong do: N )

A: Mat do quang cua mau chung (c6 ABTS 7 mM, khong co chat thir).

B: Mat d6 quang ctia mau tring ching (khong c6 ABTS, khong co chét thir).

C: Mat d6 quang cia mau thir (c6 ABTS, c6 chat thir).

D: Mt d6 quang ctia mau tring thir (khong c6 ABTS, ¢6 chat thir).

Phuong phdp dénh gid hoat tinh khéng khudn qua khuéch tén trén dia thach: Hoat tinh khang khuan
dugc xac dinh bang phuong phap khuéch tan giéng thach trong moi truong MHA. Cac chung vi khuan
dugc hoat hoa trén moi truong TSA va u ¢ 37°C trong 24 gio, sau d6 dugc chuan héa huyén phu vé
do duc twong duwong McFarland 0.5 (~1.5 x 10® CFU/mL).

Huyén phu vi khuén (0.1 mL)~ duoc trai ’déu 1én bé mat thach, tiép theo tao cac giéng c6 duong kinh
khoang 6.0 mm va 100 pL mau cao chiét (200 mg/mL) da hoa tan bang DMSO 20% - dung mdi trg
tan va xu ly bang siéu am dén khi hoa tan hoan toan trude khi bd sung vao giéng thach. Poi chung
am dugce st dung trong phuong phap la DMSO 20%, trong khi ciprofloxacin (5 ug) va vancomycin
(30 pg) duge dung lam doi chimg duong. Cac dia duoc u ¢ 37°C trong 24 gio, sau d6 do duong kinh
vong v6 khuan (mm) [9]. Thi nghi¢m dugc tién hanh 13p lai 3 1an va két qua dugc biéu thi dudi dang
gia tri trung binh.

Xéc dinh MIC bdng phwong phdp pha loang trong thach theo huong dan ciia CLSI (M02 ed13, M100-
ed31, M07-ed11): Dya trén nguyén tac pha lodng mau thir trong moi truong thach ¢ cac nong do giam
dan nham x4c dinh nong do thap nhat trc ché hoan toan sy phat trién ctia vi khuan. Ching vi khuan
duoc hoat hoa trén moi truong TSA, chuén héa dén 0.5 McFarland (~1.5 x 108 CFU/mL) va pha loang
10 lan bang nudc muoi sinh ly vo trung. Céc cao chiét duge khao sat ¢ day nong do tr 10 dén 0.020
mg/mL. Sau khi m6i truong dong déc, cham 1 puL huyén phu vi khuan 1én bé mat thach, u ¢ 37°C trong
24 ¢i0 va xac dinh MIC 1a nong d6 thap nhat khong ghi nhan su phat trién cia vi khuan [9].

3. KET QUA

3.1. Pic diém hinh thai thue vat

Triphasia trifolia 13 cdy gd nho thuong xanh hoidc dang bui moc thang hay leo bo, ¢ thé cao dén
khoang 8 m. Canh hinh try, trén canh c6 cac gai nhon moc thanh tirng cap ¢ nach 14; vo mau xanh va
¢6 16 bi. La moc so le, 1a loai 14 kép gdm ba 14 chét, cudng 14 ngan, khong c6 canh, dai khoang 3.0 -
4.5 mm. Céc 14 chét c6 dang bau duc thudn hoc hinh elip véi kich thude khong dong déu; 14 chét tan
cung thuong 16n hon, dai 2 - 5 cm vardng 1.5 - 2 cm, trong khi hai 14 chét bén nho hon, dai 1 - 2 cm
varong 0.5 - 1.0 cm. Géc 14 hinh ném, dinh tron hodc hoi khuyét, mép co6 rang cua nho; mit trén cia
14 mau xanh dam va bong, mat dudi xanh nhat, trén phién c6 cac chAm tuyén tiét tinh dau trong sudt;
gan chinh va gan bén khong rd, cudng 14 chét rat ngan, khoang 2 mm.

Hoa c6 mui thom, thuong moc don ddc hodc thanh cum 2 - 3 hoa & néch 14; nu hoa hinh tru. La dai
gém 3, mau xanh, nhd, hinh triing, dau ti va mép c6 16ng mi. Canh hoa ciing gém 3, mau tréng, Xép
déu, hinh thuén dai kich thudc khoang 7 - 11 x 3 -4 mm, bé mit nhin va c6 tuyén tiét tinh dau; trang
hoa dang 6ng.

Qua thudc loai qua mong, gan hinh cau hodc hinh ellip, dai khoang 1.0 - 1.5 cm, khi chin ¢6 mau d6
sim; vo qua mong va co cac tuyén dau. Phan com qua mau trang, nhay, c6 vi chua thanh hoi ngot.
Bén trong qua thudng c6 1- 3 hat mau xanh, nam trong 16p com qua rat dinh; hat c6 hai 14 mam.

Céc két qua md ta dic diém duoc thé hién 6 hinh 1.
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Hinh 1. Cac bo phan cay K1m quat a. Than cay, b C. La (mat trén va mat dudi), d. Canh mang
hoa, e. Hoa, f. Hat, g - h. Mt cit ngang qu4, i - k. Qua & cic giai doan khac nhau

3.2. Chiét xuit cac cao chiét

Két qua Bang 1 cho thdy bot duoc liu va cac cao chiét dat 6 am (< 20% dbi véi cao dic), do tro
toan phan va tro khong tan trong HCI deu nam trong giéi han quy dinh chung cua Duogc Dlen Viét
Nam V [5]. Qua trlnh chiét xuit véi cac nong do dung moi khac nhau cho thdy su khéac biét vé khéi

luong va hiéu suat thu hdi; trong d6, ethanol 45% cho hiéu suat cao nhat ddi véi ca 14 va qua, lan luot
dat 40.66% va 56.66%, cao hon so vdi cac dung moi con lai.

Bang 1. Két qua chiét xuét, xac dinh d6 am, tro toan phan va tro khong tan trong HCI ctia nguyén
li¢u va céc cao chiét tir 14 va qud cay Kim quat

Cao chibt L4 Kim quit Qua Kim quét
Bot | WE | E45 | E70 | E96 | Bot | WE | E45 | E70 | E9
Hiéu suit chiét (%) 33.56 | 40.66 | 40.51 | 28.28 31.21 | 56.66 | 25.42 | 7.94
Do 4m (%) 7.13 | 18.37 | 18.88 | 19.55 | 7.19 | 6.94 | 12.88 | 13.11 | 16.77 | 17.71

Tro toan phan (%) 994 111.02 | 11.09 | 11.01 | 10.76 | 4.00 | 10.31 | 10.15 | 10.25 | 10.11

Tro khong tan trong
HCI (%) 0.571 027 | 028 | 0.26 | 0.24 | 0.09 | 0.19 | 0.21 | 0.19 | 0.15

Chui thich: Cao chiét nuwée (WE), cao chiét ethanol 45% (E45), cao chiét ethanol 70% (E70), cao
chiet ethanol 96% (E96)

3.3. Thanh phan héa thuc vat nguyén liéu va cao chiét tir 1a va qua cay Kim quat
Bang 2. Dinh tinh cdc nhoém hoat chat c6 trong nguyén li¢u va cao chiét tir 14 va qua cay Kim quat

. £ x e - 2 , Ket qua
Nhom hop chat| Mau Thuoc thw Phan @ng dwong tinh WE | E45 | E70 | E96
. La | Thubc thir chung L, oo - - - -
Alkaloid Qua alkaloid Keét tua - - - -
. La 0 Phat huynh quang =+ |+ |
Coumarin Qua KOH 5% trong kiém | |+ +
X1 La | Nho dung dich Ién £ . - - - -
Chat béo Qua sily Vét trong mo - n n n
Carotenoid La Carr - Price Xuat hién mau xanh duong| - - A
Qua khong bén chuyén sang dé| - + | |
A¢ Khi La £ : e + |+ |+ | +
Chat khur Qua Thudc thir Fehling Tua dé gach n n n n
. La Dung dichcoé mauhong | ++ | ++ | + | +
Flavonoid Qua Mg/HClag (61 do n n n T
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, X X X - 2 ’ Két quﬁ
Nhom hop chat| Mau Thuoc thw Phan @ng dwong tinh WE | E45 | E70 | E96
Hop chat La Pha loang véi Tua bong trang - vang + |+ - -
polyuronic Qua ethanol 90% nau | | - -
Tannin La Gelatin | FeClz | Tuabong | Xanh réu hay | + + | - | -
Qua muoi 5% trang xanh den +/- | +/- - -

i A La A IR r o + + + +
Tinh dau Qua Boc hoi t61 can Co6 mui thom n n n T
Triterpenoid La Liebermann - Lép trén ¢6 mau xanh luc, + ++ | |

tu do Qua Burchard xuat hién vong maunau dé | + + | |
. La Lac manh dung SO A + + | -] -
Saponin Qua dich nuoéc Xuat hién bot bén n I R S

Chui thich: Cao chiét nuwéc (WE), cao chiét ethanol 45% (E45), cao chiét ethanol 70% (E70), cao
chiet ethanol 96% (E96). Ddnh gid két qua (-): Am tinh; (£): Nghi ngo; (+, ++, +++): ¢o voi mic
do tang dan

Két qua dinh tinh so bo thanh phan héa thuc vat cho thay qua va 14 cay Kim quat déu c6 sy hién dién
cua nhiéu nhom hgp chat nhu flavonoid, coumarin, triterpenoid va carotenoid, hgp chat polyuronic,
chat khir va tinh dau. Ngoai ra, qua con c6 sy hién dién cua chat béo (Bang 2).

O ca hai bd phan, cac cao chiét déu cho phan tmg duong tinh véi flavonoid va carotenoid, trong d6
cuong d phan tmg ting dan theo ndng do ethanol, manh nhit & cao chiét ethanol 96%. Coumarin ciing
hién di¢n rd, dac bi¢t phan ing duong tinh manh & cao chiét qua ethanol 45%. Két qud dinh tinh
triterpenoid bang phan tmg Liebermann - Burchard cho thay su hién dién ctia hop chit thudc nhom
triterpenoid tu do & cc cao chiét, v6i phan (g biéu hién rd hon & cac phan doan ethanol nong do cao.

3.4. Hoat tinh khir géc tw do DPPH
K&t qua hoat tinh khir géc tw do DPPH cua cdc cao chiét tir 1a va qua cay Kim quat dugc thé hién
dudi gid tri ICso (ndng do thé hién hoat tinh 50%) duoc trinh bay ¢ Bang 3.

Bang 3. Phuong trinh hoi quy tuyén tinh va ICso ctia cac cao chiét tir 14 va qua cay Kim quat trong
thuc nghiém khir goc ty do DPPH

Miu (u,Ig(/:lfloL) Phwong trinh hdi quy tuyén tinh R?

Cao nudc (WE) 244.3 +£0.78 y=0.1993x + 1.314 0.9908

L4 Cao ethanol 45% (E45) 126.2+11.53 y=0.2707x + 15.84 0.9594
Cao ethanol 70% (E70) | 269.5+13.22 y =0.2189x - 8.983 0.9812

Cao ethanol 96% (E96) 253.7+0.28 y =0.1476x + 12.55 0.9333

Cao nudc (WE) 469.70 £+ 14.40 y =0.06685x + 18.60 0.9316

Qui Cao ethanol 45% (E45) 641.66 £ 0.09 y =0.08113x - 2.058 0.9918
Cao ethanol 70% (E70) 445.2 +0.99 y=0.08724x + 11.16 0.9544

Cao ethanol 96% (E96) 318.0 £ 8.20 y =0.1492x + 2.560 0.9598

Acid ascorbic 3.81 £0.04 y = 14.82x - 6.525 0.9933

Ké:[ qua danh gia hoat tinh khtr gbc tu do DPPH trong Bang 3 thé hién gia tri ICso cang thap, kha ning
chong oxy hoa cang manh.

Déi voi miu cao chiét tir 14, cao chiét ethanol 45% thé hién hoat tinh chéng oxy hoa manh nhat voi
voi gid tri [Csodat 126.2 pg/mlL, tiép theo la cao nude (ICso=244.3 ug/mL) va cao ethanol 96% (ICso
=253.7 pg/mL). Cao ethanol 70% cho hoat tinh yéu nhat v61 véi gia tri ICso 1a 269.5 pg/mL.
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Céc cao chjét tir qua thé hién hoat tinh chépg oxy hoa thap hon so véi 14. Trong d6, cao ethanol 96% cho
hoat tinh t6t nhat (ICso=318.0 ug/mL), tiép theo la cao ethanol 70% (ICso= 445.2 ug/mL) va cao nudce
(ICs0=469.70 pg/mL). Cao ethanol 45% cho hoat tinh yéu nhat véi gia tri ICsola 641.66 pg/mL.

3.5. Hoat tinh khir goc tw do ABTS* , ’ v
Hoat tinh khir goc tu do ABTS™ ctia cac cao chiét tir 1a va qua cay Kim quat dugc thé hién dudi gia
tri ICso dugc trinh bay ¢ Bang 4.

Bang 4. Phuong trinh hdi quy tuyén tinh va ICsp ctia cac cao chiét tir 14 va qua cay Kim quat trong
thuc nghiém khir goc tr do ABTS™

Mau (uf;;;’L) Phwong trinh hdi quy tuyén tinh R?

Cao nuéc (WE) 78.48 +4.20 y=0.4621x + 13.74 0.9622

14 | Caoethanol 45% (E45) | 71.38+1.80 y = 0.6040x + 6.885 0.9714
Cao ethanol 70% (E70) | 86.79 £1.97 y = 0.4266x + 12.98 0.9518

Cao ethanol 96% (E96) | 94.81 £ 6.62 y = 0.4531x + 7.036 0.9858

Cao nudc (WE) 314.64 + 8.41 y = 0.1469x + 3.779 0.9681

Qui Cao ethanol 45% (E45) | 476.06 + 4.00 y =0.1008x +2.013 0.9766
Cao ethanol 70% (E70) | 212.4+ 17.89 y =0.2078x + 5.856 0.9620

Cao ethanol 96% (E96) | 186.8 +7.35 y = 0.2220x + 8.538 0.9676

Acid ascorbic 5.23 +0.05 y = 9.586x - 0.1023 0.9614

Két qua danh gia hoat tinh khir gbc tw do ABTS™ cua cac cao chiét tir 1a va qua cay Kim quat duoc
trinh bay ¢ Bang 4 thong qua gia tri ICso va phuong trinh hoi quy tuyén tinh. Cac phuong trinh hoi
quy tuyén tinh cua tit ca cac miu déu c6 hé sé xac dinh cao (R? > 0.95).

Céc cao chiét tir 14 thé hién hoat tinh chong oxy hoa tot voi ICso dao dong tur 71.38 dén 94.81 ug/mL. Trong
do, cao ethanol 45% cho hoat tinh manh nhat (ICso= 71.38 ug/mL), tiép theo 1a cao nude (ICso= 78.48
pg/mL), cao ethanol 70% (ICso= 86.79 png/mL) va thap nhat 1a cao ethanol 96% (ICso=94.81 pug/mL).

Cac cao chiét tir qua thé hi¢n hoat tinh chbng oxy hoa thap hon so voi 14. Trong dé, cao ethanol 96%
thé hién hoat tinh manh nhat (ICs0=186.8 pg/mL), ti€p theo la cao ethanol 70% (ICso=212.4 pg/mL),
cao nudc (ICso=314.64 ng/mL) va thap nhat 1a cao ethanol 45% (ICso=476.06 pg/mL).

3.6. Hoat tinh khang khuin ) )
Hoat tinh khang khuan cta cac cao chiét tir 1a va qua cay Kim quat dugc danh gia qua duong kinh
vong khang khuan trong phuong phéap khuéch tan dia thach va duoc thé hién & Bang 5.

Bang 5. Puong kinh vong khang khuan cila cac cao chiét tir 14 va qua cdy Kim quat & nong do 0.2
g/mL va cdc khang sinh chirng duong

x . Puwong kinh vong khing khuin (mm)
Mau thw S. aureus E. coli P. aeruginosa MRSA
Cao nudc 10.0+ 0.0 6.0+ 0.0 9.5+0.0 10.50 £ 0.71
L Cao ethanol 45% 15.0+0.0 6.0+ 0.0 10.75 £0.35 15.0+0.0
Cao ethanol 70% 17.75 £1.06 7.25+0.35 10.0+ 0.0 15.50+0.71
Cao ethanol 96% 18.25 £1.06 7.25 +0.35 10.50 £ 0.0 16.0+1.41
Cao nudc 6.0+ 0.0 7.25+0.35 7.25+0.35 6.0+ 0.0
\ Cao ethanol 45% 10.0£0.0 7.35+0.35 7.75 £0.35 6.0+0.0
Qua
u Cao ethanol 70% 13.0+0.0 9.0+0.0 10.50 £ 0.71 15.50+£0.71
Cao ethanol 96% 15.0+0.0 10.0 £ 0.0 11.75+£0.35 14.50+0.71
Ciprofloxacin (5ug) 27.67+0.47 31.67 £0.58 31.0+0.0 -
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x . Pudng kinh vong khiang khuan (mm)
Mau thir S. aureus E. coli P. aeruginosa MRSA
Vancomycin (30ug) - - 18.33 +0.58
Chu thich: Duong kinh vong khdang khuan dd bao gom ca dwong kinh giéng (6 mm). Ky hiéu “-” thé
hién khang sinh twong iing khong dwoc thir nghiém véi ching vi khudn dé

Hoat tinh khang khuan cua cac cao chiét tir 14 va qua cdy Kim quat duoc danh gia thong qua duong
kinh vong vo khuan (Bang 5). Két qua cho thay cac cao chiét ethanol thé hién hoat tinh 15 rét hon so
v6i cao nude. O miu cao chiét tir 13, cao ethanol 96% cho hiéu qua manh nhat voi duong kinh vong
v6 khuén dat 18.25 + 1.06 mm ddi voi S. aureus va 16.0 + 1.41 mm ddi v6i MRSA, tiép theo 13 cao
ethanol 70% va 45%. Cao nudc cho hoat tinh thap hon déng ké.

O mAu cao chiét tir qua, hoat tinh khang khuan nhin chung thdp hon so v&i l4. Trong d6, cao ethanol
96% va 70% thé hién hiéu qua t6t hon v6i dudng kinh vong vo khuan dat lan lugt 15.0 = 0.0 mm va
13.0 + 0.0 mm trén S. aureus, ddng thoi cho tac dung wre ché trén cac ching Gram am nhu E. coli va
P. aeruginosa. Cao nudc va ethanol 45% ciia qua chi cho hoat tinh yéu.

So sanh gitta cac ching vi khuan, cac cao chiét déu cho hiéu qua trc ché tét hon trén vi khuan Gram
duong (S. aureus, MRSA) so v6i vi khuan Gram am (E. coli, P. aeruginosa) (Hinh 2). Cac khang
sinh ddi chimg cho vong v6 khuan 16n hon déng ké, vai ciprofloxacin va vancomycin dat gia trj trong
khoang 18.33 - 31.67 mm, cao hon so vdi cac cao chiét khao sat (Hinh 3).

Hinh 2 Ket qua vong khang khuan ctia cac cao chiét m la va qua Kim quat trén 4 chung vi khuan
thr nghiém; A - 14; B - Qua
Chii thich: Hinh anh do nhém triee tiép thue hién va ghi nhdn. (1) DMSO 20%, (2) Cao nuée, (3)
Cao ethanol 45%, (4) Cao ethanol 70%, (5) Cao ethanol 96%.

Hinh 3. Két qua vong khang khuan cua khang sinh ching dwong ciprofloxacin (cac ching vi khuan
trt MRSA) va vancomycin (MRSA)
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Bang 6. Két qua khao sat MIC (mg/mL) cta cic cao chiét tir 14 va qua cdy Kim quét

x . MIC (mg/mL)
Méu thw S. aureus MRSA

Cao nudc 5 5
L4 Cao ethanol 45% 10 10

Cao ethanol 70% 2.5 2.5

Cao ethanol 96% 5 10

Cao nudc > 10 > 10
Qua Cao ethanol 45% > 10 > 10

Cao ethanol 70% > 10 > 10

Cao ethanol 96% 10 10

Chu thich: Staphylococcus aureus khang methicillin (MRSA)

Ket qua khao sat MIC (bang 6) cho thay cac cao chiét tir 14 cay Kim quét c6 kha nang trc ché sy phat
trién ctia S. aureus va MRSA, trong khi cac cao chiét tir qua thé hién hoat tinh yéu hon. Cao 14 ethanol
70% cho hoat tinh manh nhat trén ca hai ching vi khuén, véi MIC dat 2.5 mg/mL. Céc cao chiét nuge
va cao chiét ethanol 45% va 96% tir 14 ciing ghi nhan hoat tinh trc ché véi MIC trong khoang 5 - 10
mg/mL. Déi voi cac miu cao qua, chi cao ethanol 96% thé hién kha ning wc ché & mirc MIC = 10
mg/mL, trong khi cac mau con lai khéng ghi nhan hoat tinh trong khoang ndng d6 khao sat.

4. BAN LUAN
Céac dic diém tiéu biéu vé 14 kép 3 1a chét, tai tiét tinh dau va ciu tao hoa clia mau nghién ctru hoan
toan twong dong véi mo ta cia S. Abdullah va cong su [10], xac nhén mau thu hai chinh xac la
Triphasia trifolia (Burm. f.) P. Wils. Qua dugc thu mau trong nghién ctru nay la qua chin ¢6 mau do
tuoi dén do sam.

Ket qua nghién ctru cho thiy céac cao chiét tir 14 va qua cdy Kim quét chira nhiéu nhom hop chit thir
cap quan trong nhu flavonoid, coumarin, triterpenoid va carotenoid, ddng thoi ghi nhan su hién dién
ciia mot s6 nhom hop chat phan cuc khac. Alkaloid khong duoc phat hién trong cac mau khao sat.
Két qua nay twong dong véi cac cong bd trude khi thanh phan hoa hoc cua loai duoc ghi nhan giau
flavonoid va coumarin [3, 11]. Déng thoi, cac nghién ctru phan 1ap hop chit d3 xac dinh sy hién dién
clia coumarin va cac dan chat trong 14 va qua [12], pht hop véi két qua dinh tinh hién tai. Tuy nhién,
khéc véi mot s6 bao céo vé su hién dién cta alkaloid & v6 than, ré va ca la [4], nghién ctru nay khong
phat hién nhom chét nay, cho thiy sy khac biét ¢6 thé do thd nhudng theo ving dia 1y, thoi diém thu
mau hodc do tudi cta cdy, vi ham luong hoat chat thir cap thay d6i rat nhidu theo chu ky sinh trudng.

V& hoat tinh chdng oxy hoa, cac cao chiét déu thé hién kha ning khir gbc tu do trong ca hai thir
nghi¢ém DPPH va ABTS, trong d6 mau 14 c6 hoat tinh manh hon qua, phu hgp véi bao co ciia R. P
dos Santos va cong su [3] v€ sy phan b6 cao hon cia hop chét phenolic ¢ 14. Pang chu ¥, cao 14
ethanol 45% cho hoat tinh manh nhat, twong dong véi két qua cua B. E. Jaramillo Colorado va cong
su [13]. Két qua nay c6 thé giai thich do hé dung méi ethanol 45% (hdn hop ethanol - nudc) tao ra
d6 phan cuc phu hop, gitp t6i wu hoa viée chiét tich cac nhom flavonoid c6 dd phan cuc trung binh
va cac hop chét polyphenol hoa tan tét trong nudc. Phan tich phuong trinh hdi quy tuyén tinh két qua
hoat tinh khtr gbc ty do DPPH ctia cac mau cao 1a cho thdy c6 su bién thién ctia hé sé goc tir 0.1476
dén 0.2707, ¢6 thé nhan dinh rang cic mau cao 1a khong dong nhat vé phan tmg khir goc tw do DPPH.
Mau cao 14 ethanol 45% (hé sé goc = 0.2707) c6 d6 doc 16n nhat, cho thy méu nay c6 do nhay cao
nhit ddi vai bién doc 1ap (x, nong do). Mot su thay d6i nho ctia ndng d6 mau s€ tac dong manh mé
nhat 1én két qua hoat tinh so v6i cac mau con lai. Mau cao 14 ethanol 96% (hé sé goc = 0.1476) c6 4o
ddc thap nhét nén c6 tinh 6n dinh cao hon, vi gia tri y thay d6i kha cham so véi su bién thién cuax.

Mau cao 14 ethanol 70% mac du c6 hé s6 goc kha cao (0. 2189) nhung lai c6 hé s6 tw do 4 am rat thap
(-8.983). Hé s6 tur do Am ctia mau cao 14 ethanol 70% cho thy sy ton tai cia mot ngudng nong do toi
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thiéu dé mau bit ddu thé hién hoat tinh khir gc tw do. Didu nay ¢ nghia 14 & cac ndng do thap, hoat
tinh cua cao 14 ethanol 70% s& thap hon hén cac mau khac, nhung nho hé sd goc lon, khi noéng do
mAu ting hoat tinh s& tang vugt qua cac méu cao chiét ethanol 96% hodc cao chlet nude. Phan tich
phuong trinh hdi quy tuyén tinh két qua hoat tinh khur gbc tur do ABTS™ cila cac mu cao 14 tiép tuc
ghi nhan mau cao la ethanol 45% c6 hé s6 goc cao nhat (0. 6040), thé hién hoat tinh tang manh khi c6
su ting ndng d6 mau va tao khoang cach khé 16n so véi cac mau cao chiét con lai. Mot diém rat dang
chu ¥ trong phan tich dit liéu nay 1a sy twong dong gitra hé sd goc ciia cao chiét nude (0.4621) va cao
chiét ethanol 96% (0.4531). Khac véi thir nghiém DPPH, mﬁu cao 14 ethanol 70% c6 hé sd goc thép
nhat (0.4266) trong thir nghiém ABTS, thé hién tinh 6n dinh vé hoat tinh. Sy thay doi thir hang vé hé
sd goc cua cao 14 ethanol 70% giira hai _phuong phap cho thdy co ché khur goc tu do cua mau nay co
su chon loc hodc phu thudc vao ban chét cua tac nhan oxi hoa (gdc tu do bén DPPH so véi gbc tu do
cation ABTS™).

Mac du hoat tinh chéng oxy héa gitra hai thir nghiém DPPH va ABTS tuong d6i twong dong, nghién
clru van ghi nhén su khac biét nhat dinh vé gia tri ICso gitra hai phuong phéap. O thir nghiém DPPH,
céc cao chiét 14 cho ICso tir 126.2 - 269.5 pg/mL, trong khi & thir nghiém ABTS, ICso dao dong thap
hon (71.38 - 94.81 pg/mL), cho thiy kha ning khir cation gbc ABTS™ manh hon kha ning cho
hydrogen d6i v6i goc DPPH. Diéu nay phu hop voi cic bao cdo trude vé sy khac biét co ché gitta
DPPH va ABTS. Cu thé, phuong phap DPPH chu yéu phan anh kha niang cho hydrogen cuia chit
chéng oxy hoa, DPPH chi tan trong dung méi hitu co trong khi phwong phap ABTS danh gia kha
nang cho electron, c¢6 thé do dugc ca trong moi trudong nude va hitu co va tuong tac véi ca hop chit
wa nudc va ky nude, dan dén sy sai khac nhat dinh khi so sanh cung mot mau. Ngoai ra, DPPH c6
thé phan tmg vé6i cac hop chét khong phai chéat chéng oxy hoa nhung c6 kha niang khir, dan dén két
qua duong tinh gia. Mic du hoat tinh chdng oxy hoa ciia cac cao chiét thap hon dang ké so voi acid
ascorbic (DPPH: ICso = 3.81 pg/mL; ABTS: ICso = 5.23 pg/mL) dung lam d6i ching duong, két qua
van cho thdy kha ‘nang khir goc ty do r6 rét, déc biét ¢ cac mau cao la. Piéu nay phu hop voi ban chat
cao chiét tho 1a hon hop nhiéu thanh phén, trong do ham luong cac hoat chat chéng oxy héa tinh khiét
thap hon dang ké so voi chat chuan don chat.

Déi voi hoat tinh khang khuén, két qua cho thiy cao ethanol 70% va cao ethanol 96% cé hoat tinh
manh hon so véi cao ethanol 45% va cao nudc. Cac mau cao 14 c6 hoat tinh cao hon cac cao qua phu
hop véi cac nghién ciru trude. Cao chiét ethanol & ndng do cao thuong chira nhiéu hop chat kém phan
cuc c6 hoat tinh khang khuan nhu terpenoid va coumarin [4, 15]. Nghién ctru ctia O. Theanphong va
cong su [15] da ghi nhan hoat tinh khang khuén cua dich chiét 14 va than, trong khi N. Herdiana va
cong su [4] cing chirng minh kha néng tre ché S. aureus cua cao chiét ethanol tir qua, twong dong voi
két qua trong nghién ctru nay. Cac cao chiét e ché vi khuan Gram duong (S. aureus va MRSA) t6t
hon vi khuan Gram am (E. coli, P. aeruginosa). Dleu nay co thé giai thich 1a do ciu tric vach té bao
peptidoglycan ctia vi khuan Gram duong dé bi tn cong boi cac hop chéat kém phéan cyc hon 1a cau
triic mang ngoai phic tap cua vi khuan Gram am. Trong xac dinh MIC, so véi pha lodng trong dich
thé phuong phap pha loing trong thach uu viét hon d6i vi cac dich chiét thyc vat c6 mau dam hoic
bi duc, vi giup quan sat sy phat trién ctia khuan lac trén bé mit thach dé dang hon. Két qua khao sat
MIC tiép tuc cing cd két qua dinh tinh ghi nhan cao 14 ethanol 70% cho hoat tinh trc ché trén ca S.
aureus va MRSA v6i gia tri MIC 2.5 mg/mL. Trong nghién ciru cao chiét tho muc 2.5 mg/mL duoc
danh gia 1a mirc c6 hoat tinh t6t. Dac biét, viéce e ché duge ca MRSA (Staphylococcus aureus khang
methicillin) 1a m6t diém cong 16n, vi déy 1a chung vi khuan khang thudc nguy hiém, doi hoi cac hop
chét c6 co ché tac dong manh m&. Cac cao chiét tir qua hdu nhu khong ghi nhan hoat tinh khang
khuén dién hinh (MIC > 10 mg/mL). Diéu niy c6 thé giai thich trén nén tang sinh 1y thuc vat va su
khac biét trong sinh tong hop chat thir cap, qua thuong chira nhiéu duong, acid hitu co va sic t6
(carotenoid) phuc vu muc dich phat tan hat, trong khi 14 1a noi tap trung cac hop chét thir cép bao vé
dé chéng lai tac nhan gay bénh tir méi trudong.

Dang chu ¥, két qua cho thdy sy anh hudng quyét dinh ciia dung méi chiét xuat ddi véi hoat tinh sinh
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hoc: Trong khi ethanol 45% t6i wu cho kha ning chéng oxy héa, thi ndong d6 ethanol cao hon (70 -

96%) lai hiéu qua hon trong viéc khang khuan. Piéu nay c6 thé giai thich do su khac biét vé d6 phan
cuc cla cac hoat chit muc tiéu; cac polyphenol va flavonoid (wa phén cuc trung binh) dong vai tro
chu dao trong viéc trung hoa gbe tu do, trong khi cac hgp chat kém phan cuc nhu terpenoid va
coumarin thudng thé hién hoat tinh khdng khudn manh mé& hon thong qua co ché pha huy mang té
bao vi khuan.

Tong hop cac két qua cho thay cdy Kim quat 1a ngudn duoc liéu tiém ning giau hop chit c6 hoat tinh
sinh hoc. Do d6 nhitng phén tich dinh luong cac nhom hop chét chinh va phén 1ap hoat chit can duoc
thuc hién tiép tuc. Nghién ctru nay cung cap bang chtng cho thay 14 1a bo phan c6 gia tri cao hon Ve
ca hoat tinh chdng oxy hoa va khang khuén, dong thoi nhan manh viéc Iya chon dung méi chiét can
pht hop voi muc tiéu khai thac hoat tinh. Két qua cung cap co sé khoa hoc cho dinh huéng timg dung
ciy Kim quat trong phat trién tao ngudn nguyén liéu va nghién ciru tic dung dugce 1y in vivo cho cac
san pham hd tro diéu tri.

5. KET LUAN

Nghién ciru chimg minh cac cao chiét tir 14 va qua cdy Kim quat chira da dang cac hop chét thi cap
nhu flavonoid, coumarin, triterpenoid va carotenoid, trong dé tiéu biéu 1a flavonoid va coumarin.
Hoat tinh chéng oxy hoa va hoat tinh khang khuan ctia cao 14 dién hinh hon cao qua. Céc cao chiét
ethanol cho hiéu qua chdng oxy héa t6t hon cao chiét nudc. Cac cao chiét wc ché vi khuan Gram
duong (S. aureus va MRSA) t6t hon vi khuan Gram am. Két qua MIC 2.5 mg/mL ciia cao chiét
ethanol 70% tir 14 Kim quat trén ca ching nhay cam va ching khang thuéc (MRSA) di khang dinh
tiém niang khang khuan vuot troi clia cac hop chét trong 14 so véi qua.
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