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Tom tat

Dich chiét ciia hoa cdy kim phwong (Caesalpinia pulcherrima (L) Sw.) dwoc chiét xudt
bang phwong phdp chiét Soxhlet. Trong nghién ciru nay, dich chiét hoa cdy kim phwong duwoc
xdc dinh ham lwong polyphenol tong sé bang phwong phdp Folin — Ciocalteu, ham hrong
flavonoid tong s6 theo phwong phap dinh lwong AICI; (Quercetin lam chdt chudn), hoat tinh
khdng oxy héa bang phwong phdp khir goc t do DPPH va hoat tinh khéng khudn dwoc danh
gid bang phwong phdp pha lodng da nong dé trén méi truong long. Két qua cho thay, dich chiét
hoa cdy kim phirong ¢é ham lwong polyphenol tong sé va ham lwong flavonoid tong sé khd cao
Véi gid tri twong ting la 341,23+1,21 mg GAE/g DW va 144,93+0,25 mg QE/DW. Két qua thir
hoat tinh sinh hoc cho thdy, dich chiét hoa cdy kim phwong c¢é hoat tinh khdang khudn doi véi ba
chiing vi khudn va irc ché mét ching nam. Ngodi ra, dich chiét hoa cdy kim phirong ciing cé
hoat tinh khang oxy héa manh véi gid tri ICsy twong teng la 27,40 ug/mL. Tir @6 cho thdy, dich
chiét tir hoa cdy kim phwong la mét nguon nguyén liéu tiem ning dé chiét xudt cdc hop chat
khdng khudn va chong oxy héa tw nhién dé iing dung trong y hoc.

Tw khéa: Caesalpinia pulcherrima (L) Sw., polyphenol tong sé, flavonoid tong s,
khdng oxy hod, khdng khudn.
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Abstract

The extract of Caesalpinia pulcherrima (L) Sw.) flowers was implemented by Soxhlet
extraction method. The present study is focused in determination of total polyphenol content by
Folin’s ciocalteu method, total flavonoid content by quantitative aluminum chloride method
(using Quercetin and Catechin standards), antioxidant activity by DPPH free radical
scavenging method and antimicrobial activity by Broth microdilution method for flower extract
of C. pulcherrima. This extract showed high total polyphenol content 341,23+1,21 mg GAE/g
DW and high total flavonoid content of 144,93+0,25 mg QE/DW. The results of the bioactivity
test showed that flower extract of C. pulcherrima had antibacterial activity against three
microbial strains and inhibited one fungus strain. In addition, this extract also had a strong
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antioxidant activity (ICsp=27,40 ug/mL). Thus, the flower extract of C. pulcherrima is a source
of natural antimicrobial and antioxidant compounds for medical applications.

Keywords: Caesalpinia pulcherrima (L) Sw., total polyphenol, total flavonoid,
antioxidant, antimicrobial.

1. Giéi thi¢u

Cay dugc liéu tir 1au da duoc sir dung dé lam thudc tri bénh trong nhiéu thap ky
(LA, 1980). Bac tinh chira bénh khac nhau ¢ cac loai thuc vat 1a do c6 chira cac hoat chét
phytochemical & cac bd phan khac nhau cua cdy (Momin et al., 2012). Viéc tim kiém céc
phuong thubc méi di thic day con ngudi sém kham phé moi truong xung quanh va dan toi
su phat trién ctia nhiéu loai thudc c6 ngudn gdc tir thuc vat, dong vat, khoang vat... Ngay
nay, cac nha khoa hoc rat quan tim tdi cac loai thudc c6 ngudn gde tir thuc vat 1a do cac
loai thudce nay dugc xem la an toan, ré tién, it tac dung phu hon cac loai thude téng hop.
Viét Nam duoc biét dén 1a mot trong nhiing nudc c6 da dang sinh hoc 16n nhét thé gidi.
Diéu kién khi hau, thd nhudng da dang ¢ cac vung mién khac nhau & Viét Nam s& tao ra
mot tham thuc vt phong phu va da dang vé s6 luong loai. Chung chinh 13 ngudn thién
nhién quy gia dé nghién ctru, tim kiém cac hoat chat méi, gop phan phuc vu cho viée diéu
tri bénh hién nay.

Cay kim phuong (Caesalpinia pulcherrima (L) Sw.) con goi la diép ta, di€p vang, 1a
mot loai thuc vat c6 hoa, thudc ho Pau. O ving nhiét d6i, cdy kim phuong thuong duoc
tréng dé 1am cay canh (Schiebinger, 2007). N6 la mdt loai cay bui cao khoang 3,7-4,3m, co
gai trén canh, vo mau xam. L4 co 16ng chim kép, 14 chét xép thanh 13-20 cip dai khoang
1,3-1,9 cm. Hoa c6 mau d6 hodc vang va c6 mau thom (D. Kumar et al., 2010). O An P9,
ngudi dan str dung cac bo phan khac nhau cua cdy kim phuong dé 1am thude tay, thude bd,
ha sbt, chita co giat, bénh phoi, bénh ngoai da va rdi loai tiéu hoéa (Ijinu et al., 2022;
Pullaiah, 2006). Chiing dugc biét dén 1a ngudn cung cap nhidu hop chit diterpenoid khung
cassane nhu lupeol, lupeol acetate, carotenoid, quercetin, rutin, B-sitosterol, glycoside,
phenol va steroid (Ambasta, 1998; Chakraborthy et al., 2009; Chiang et al., 2003; Gautam
et al., 2007). Ngoai ra, né ciing ¢6 hoat tinh khang oxy hoa, khang viém, khang khuan va
khéang virut (Asati et al., 2018; Chew et al., 2011; Chiang et al., 2003; Shaikh et al., 2012).
Tuy nhién, & Viét Nam chi c6 mot nhoém nghién ctru vé hoat tinh khéng khuén cua than, 14
cdy kim phuong tai Thira Thién Hué (Binh et al., 2012). Nghién ctru cho thay két qua dinh
tinh ctia mot s nhom chit ty nhién c6 trong dich chiét 1a va than cay kim phuong gom
coumarin, flavonoid, saponin va tannin. Ngoai ra, nhoém nghién ctru da tién hanh xac dinh
hoat tinh khang khuén ciia timg loai dich chiét theo phuong phap khang sinh dd trén cac
chung vi khuan ATCC va vi khuan gy bénh. Két qua cho thay, dich chiét than va 14 cay
kim phuong c¢6 hoat tinh khang khuén cao. Nhu viy, cdc nghién ctru vé cac hop chét chong
oxy héa va hoat tinh khang oxy héa cua ciy kim phuong & nude ta con rat han ché. Do dé,
muc dich ciia nghién ciru nay 1a xac dinh hoat tinh khang khuan va hoat tinh khang oxy hoa
cta dich chiét hoa cdy kim phuong nham khing dinh vai trd chita bénh cuia ciy kim phugng
trong y hoc ¢6 truyén.

2. Pdi twong va phwong phap nghién ciru
2.1. P6i twong nghién ctru
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Nguyén li¢u dugc str dung trong nghién ctru nay 1a hoa cay kim phuong (Caesalpinia
pulcherrima (L) Sw.) dugc thu hai vao thang 10 nam 2023 tai phuong 9, thanh phd Tuy
Hoa, Pha Yén. Hoa duoc séy & nhiét do 50°C dén do am khong ddi. Nguyén li¢u kho duoc
xay thanh bt va sang qua ludi sang c6 duong kinh 0,1 mm, sau dé bdo quan trong binh
thuy tinh kin & nhiét do phong dén khi tién hanh nghién ctru.

A

Hinh 1. Cay kim phuwong (Caesalpinia pulcherrima (L) Sw.)
2.2. Phwong phap nghién ctru
2.2.1. Phwong phdp chiét xudt mau thiee vit

Bot hoa cua cdy kim phugng duoc chiét xuit voi etanol tuyét di bang phuong phap
chiét Soxhlet. Dich chiét thu dugce duoc loc bmeg giéy loc Whatman, sau d6 tién hanh co
quay dung méi trong chan khong dudi ap suat giam dé co dac (Pavithra et al., 2013). Can
chiét dugc bao quan trong tii lanh.
2.2.2. Phwong phdp dinh tinh mét sé nhém chat hiru co

Céc nhém hop chét thién nhién co trong dich chiét hoa cay kim phuong dugc xéac
dinh dinh tinh bang cac phan ung dic trung (Khandelwal, 2008; M. K. Kumar et al., 2011;
Sofowora et al., 1993). Dich chiét hoa ciy kim phuong dugc dinh tinh véi cac thude thir
nhu ¢ bang 1.

Bing 1. Cdc phan img dinh tinh cdc hop chat tw nhién

Nhém hop chat Thubc thir Két qua phan ng
Alkaloid Thudc thir Dragendorff Két tua mau do dén vang cam
Flavonoid Mg/HCl dam dac Dung dich c6 mau h6ng toi do
Steroids Liebermann-Burchard Do nau-tim, 16p tren c6 mau xanh luc
Phenolic va tannin Dung dich FeCls Két tha mau xanh den
Saponin Dau oliu, dung néng 90°C Nhii tuong mau sira
Chat béo Ho nong Vet mo con lai trén giay loc
Acid hiru co Na,CO; Bot khi CO,

Puong khi Thudc thir Fehling, dun sbi Két tua do gach

2.2.3. Phuwong phap dinh lwong

Flavonoid va polyphenol c6 kha ning loai bo cac gdc tu do va do d6 lam tri hodn
qué trinh tu oxy hoa lipid (Galili et al., 2014). Do do, hoat tinh sinh hoc cua thyc vat dugc
quyét dinh boi ham lwong cuia flavonoid va polyphenol. Vi vay, dé danh gia hoat tinh sinh
hoc cua cay kim phwong trude tién phai xac dinh ham lwong polyphenol téng sb (TPC) va
flavonoid tong sé (TFC) trong dich chiét hoa cdy kim phuong.
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2.2.3.1. Xdc dinh ham lwong polyphenol tong s6

Ham luong polyphenol téng s6 dwoc xac dinh thong qua phuong phap Folin —
Ciocalteu (Ebrahimzadeh et al., 2008). Liy 0,5 mL dich chiét hodc dung dich acid gallic
chuin (co néng do 25, 50, 75, 100 va 150 ug/mL) dugc thém vao 4,5 mL nudc cat va 0,5
mL thudc thir Folin — Ciocalteu (1:10), lic déu va dé yén trong 5 phut ¢ nhiét do phong. Sau
d6 thém vao 5 mL natri cacbonat 7% va 2 mL nudc cit vao hdn hop. Hon hgp phan ting
duogc 0 trong 90 phut tai nhiét d6 phong. P hip thu cua dung dich sau phan Gng dugc do &
bude song 750 nm. Acid gallic duge sir dung nhu 13 chat chuan va ham luong polyphenol
tong sd duoc xac dinh bang sd milligam acid gallic/l1 gam dich chiét kho (Gallic Acid
Equivalent/g Dry weight — GAE/g DW) thong qua dudng chuin phenolic véi chat chuan.
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Hinh 2. Puong chudn acid gallic

Ham lugng polyphenol téng sb trong dich chiét duogc xac dinh bang s6 milligam acid
gallic/1 gam dich chiét kho thong qua duong chuin y=0,0022x+0,0603 (R* = 0,9951) (Hinh
2).
2.2.3.2. Xdc dinh ham lwong flavonoid tong sé

Ham lugng flavonoid téng sé dugc xac dinh thong qua phwong phép tao mau vai

AICI; (Siddique et al., 2010). Lay 0,5 mL dich chiét hodc dung dich quercetin chuan (c6
n6ng do co néng do 12,5, 25, 50, 75 va 100 pg/mL) cho vao 1,5 mL methanol, sau do, thém
vao 0,1 mL dung dich AICl; 10%, 0,1 mL CH;COOK 1M va 2,8 mL nuéc cit. Hon hop
duoc u trong 30 phit & nhiét d6 phong. Do hap thu cta dung dich phan Gng duge do & budce
song 415 nm. Quercetin duoc sir dung lam chit chuin tham khao va ham lugng flavonoid
téng sb duoc xac dinh biang sé milligam quercetin/lg dich chiét khé (mg Quercetin
Equivalent/g Dry weight — mg QE/g DW).
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Hinh 3. Puong chudn quercetin
Ham lugng flavonoid tong s6 dugc xac dinh bang s6 milligam quercetin/lg dich
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chiét kho théng qua dudng chuin y=0,0028x+0,1542 (R? = 0,9928) (Hinh 3).
2.2.4. Phurong phap khir goc ti do DPPH

1,1-diphenyl-2-pycrylhydrazile (DPPH) 1a mot gdc tu do co bude song hap thu cuc
dai tai 517 nm (Junaid et al., 2013). Khi DPPH nhan mot electron hodc nguyén tir hydro thi
hop chit s& chuyén tir mau tim sang vang tuong tng voi lugng electron két hop voi DPPH
(Unuigbe et al., 2014). Vi vay, phuong phap DPPH la mét trong nhitng phuong phap dugc
sir dung rong rii nhat dé danh gia hoat tinh khang oxy hoa cua dich chiét tir thao dugc.
Phuong phap nay don gian, tién hanh nhanh chéng, rat nhay do dé chi can mét luong nho
mau (Unuigbe et al., 2014). Kha nang khir gbc tu do clia mot chat cang cao thi sy hip thu
quang phé duoc do & bude séng 517 nm cua phan tng DPPH c6 gié tri cang thap va ngugc
lai.
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Hinh 4. Sy thay déi mau sdc triedc va sau phan g ciia dung dich DPPH

Hoat tinh khang oxy hoa cua dich chiét hoa cay kim phuong dugc xac dinh theo
phuong phap DPPH (1,1-diphenyl-2-pycrylhydrazile) dugc mo ta bdi Sharma and Bhat
(Om P. Sharma, 2009) va dugc thuc hién tai phong thi nghi¢ém Hoé hoc cuia Truong Pai hoc
Ph Yén. Dich chiét véi cac néng do khac nhau la 12,5; 25,0; 50,0; 75,0; 100,0 pg/mL duoc
hoa vao dung dich DPPH 0,2 mM trong methanol 99,5%. Hon hop dugc lic trong 1 phut va
11 trong bong t6i trong 20 phit ¢ nhiét dd phong, roi tién hanh do mét dé quang & bude song
517nm. Vitamin C (ascorbic acid, Sigma Co.) dugc sir dung lam ddi ching duong. Kha
nang khir géc tw do DPPH duoc xé4c dinh theo cong thirc sau:

DPPH (%) = %%@xloo

Trong do: Ay 1a do hép thu quang hoc cua mau tréng khong chira dich chiét; A, 1a do hép
thu quang hoc ciia mau c6 chira dich chiét (vitamin C).
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Hinh 5. Puong chuan Vitamin C
Hoat tinh khéng oxy hoé cua dich chiét duoc biéu thi bang gia tri ICso (ug/mL) va
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dugc dinh nghia la néng d6 cia mau ma tai d6 no6 co thé e ché 50% géc tu do. Gia tri ICs
cang nho thi mau co hoat tinh cang cao (Om P. Sharma, 2009). Gia tri ICsy cua dich chiét
hoa cdy kim phuong duoc so sanh voi gia tri ICsy ciia chat chuin — Vitamin C dugc ngoai
suy tir phuong trinh dudng chudn y=0.5055x+47,1 (R*=0,9912).

2.2.5. Pdanh gid hoat tinh khéang khudn

Hoat tinh khang khuéan cua dich chiét hoa cdy kim phuong dugc xac dinh theo
phuong phap pha loang da néng do trén moi truong long (Broth microdilution method)
(Hadacek et al., 2000). Cac chung vi sinh vét thir nghiém bao gdm 6 chung vi khuan va 1
ching nam duoc léy tor phong Hod sinh ung dung, Vién Hod hoc, Vién Han 1am Khoa hoc
va Cong ngh¢ Vi¢t Nam:

- Bacillus subtilis (ATCC 6633): 1a tryc khuan gram (+), sinh bao tir, thuong khong
gdy bénh

- Staphylococcus aureus (ATCC 13709): ciu khuan gram (+), gdy mu cac vét
thuong, vét bong, gay viém hong, nhiém tring c6 mu trén da va cic co quan ndi tang.

- Lactobacillus fermentum (N4): vi khudn gram (+), 1a loai vi khuan duong rudt 1én
men c6 ich, thuong cd6 mat trong hé ti€u hda cia nguoi va dong vat.

- Escherichia coli (ATCC 25922): vi khuan gram (-), gdy mot s6 bénh vé duong tiéu
héa nhu viém da day, viém dai trang, viém rudt, viém ly truc khuén.

- Pseudomonas aeruginosa (ATCC 15442): vi khuan gram (-), truc khuan mii xanh,
gy nhiém tring huyét, cac nhidém tring & da va niém mac, gy viém duong tiét niéu, viém
mang ndo, mang trong tim, viém rudt.

- Salmonella enterica: vi khuan gram (-), vi khuan gy bénh thuong han, nhiém
trung dudng rudt ¢ nguodi va dong vat.

- Candida albicans (ATCC 10231): nAm men, thuong gay bénh tua ludi ¢ tré em va
cac bénh phu khoa.

Gia tri ICsy dugc xac dinh thong qua gia tri % tc ché vi sinh vat phat trién va phﬁn
mém may tinh Rawdata.

Panh gia hoat tinh: dich chiét c6 ICsy < 100 pg/mL.

3. Két qua va thao luin
3.1. Pinh tinh mjt s6 nhém chit hiru co

Dich chiét ctia hoa cdy kim phuong thu dugc ¢6 mau nau do. Két qua dinh tinh cac
nhom chét hitu co trong dich chiét ethanol tir hoa cay kim phuong cho thay su hién dién cua
hop chat 6 hoat tinh sinh hoc nhu flavonoid, saponin, phenolic va tannin (Bang 2). Két qua
nay ciing phit hop véi cac nghién ctru vé thanh phan hoa hoc cia cay kim phuong véi nhom
hop chét chinh 1a flavonoid, tannin (Binh et al., 2012; D. Kumar et al., 2010). Cac nhom
chét ty nhién trong thuc vat (flavonoid, phenolic, vitamin, carotenoid) 1a nhirng hoat chét co
kha nang loai bo cac géc tu do dem lai lgi ich cho suc khde (Jarvis et al., 2000; Van Duyn
et al., 2000). Saponin dugc biét 1a ¢6 tac dung khang viém va tan mau hong cau (Francis et
al., 2002; Lacaille-Dubois et al., 1996). Flavonoid thuong dugc tim thay trong trai cdy va
rau qua c6 tac dung lam giam nguy co tir vong gy ra boi bénh tim mach vanh va nhiéu
bénh khac (Mgl, 1993). Phenol va tannin con dugc biét dén véi tac dung khang khuan,
chdng tiéu chay va dic tinh chong giun san (M. K. Kumar et al., 2011). Ngoai ra, trong dich
chiét ctia hoa cay kim phuong c6 chira chat béo, acid hiru co va duong khur.
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Bing 2. Két qua cdc phan g dinh tinh ddc trung ciia cdc nhém chdt hitu co trong
dich chiét ciia hoa cdy kim phuong

Nhém hop chiat Thuoc thir Két qua phan wng Két qua
Alkaloid Thudc thir Dragendorff - Khong
Flavonoid Mg/HCl dam dac ++ Co
Steroids Liebermann-Burchard - Khong
Phenolic va tannin Dung dich FeCl; + Co
Saponin Dau oliu, dung nong 90°C + Co
Chat béo Ho néng + Co
Acid hiru co Na,CO; ++ Co
buong khu Thudc thir Fehling, dun soi ++ Co

Chu thich: (-): Phan ung dm tinh. (++): Phan ung dwong tinh ro
(+): Phan ung dwong tinh.

3.2. Ham lwong polyphenol tong s6 va flavonoid tong sé trong dich chiét

Két qua ham luong polyphenol tong s6 va flavonoid tong s trong dich chiét cua
hoa cdy kim phugng duogc thé hién ¢ bang 3. Két qua nay cho thdy ham luong polyphenol
tong s6 trong dich chiét hoa cdy kim phugng cao hon so v6i két qua thu duoc & An Do
(270,5 pg GAE/g DW) (Vivek et al., 2013). Diéu nay co thé dugc giai thich 1a do su khac
nhau vé thoi diém thu hai, diéu kién khi hau, thd nhudng & khu vuc tré)ng nguyén li¢u,
phuong phap tach chiét va dung méi chiét khac nhau. Pay la lan dau tién ham luong
flavonoid tong s6 trong dich chiét hoa ciia cay kim phuong dugc bao cdo.

Bing 3. Ham heong polyphenol tong sé va flavonoid tong sé trong dich chiét ciia hoa cdy

kim phwong
TPC TFC
(mg GAE/g DW) (mg QE/ DW)
Dich chiét ctia hoa cay kim phuong 341,23+1,21 144,93+0,25

3.3. Hoat tinh khing oxy ho ctia dich chiét hoa cAy kim phwong
Bing 4. Hoat tinh khéang oxy hod ciia dich chiét hoa cdy kim phwong

Miu Gia tri ICs) (ug/mL)
Dich chiét hoa cay kim phuong 27,40
Vitamin C 5,74

Két qua khang oxy hoa cua dich chiét cay kim phuong dugc trinh bay ¢ Bang 4. Két
qua cho thay, kha nang khang oxy hoa cta dich chiét hoa ciy kim phwong thap hon vitamin
C véi gia tri ICs, trong tng 1an luot 13 27,40 va 5,74 ug/mL. So véi két qua cua mot nghién
ctru (Vivek et al., 2013), hoat tinh khang oxy hoa cua dich chiét hoa cay kim phuong ¢ Phi
Yén cao hon hoat tinh khdng oxy hoa cua dich chiét hoa cay kim phugng & An Do twong
g voi gia tri ICs 1a 27,78 pg/mL. Hoat tinh khéang oxy hoa ctia dich chiét nay c6 thé dugc
giai thich 1a do trong dich chiét hoa cdy kim phuong chira cac hop chat chdng oxy hoéa nhu
flavonoid, phenolic (Bang 2, 3). Két qua nay phu hop véi nhiéu nghién ciru truée day cho
thiy ban chat hoat tinh khang oxy hoa cua thuc vat 1a do cac hop chat phenolic nhu
flavonoid, acid phenolic, .... (Ho et al., 2010; Junaid et al., 2013; Katalinic et al., 2006;
Letelier et al., 2008). Piéu niy cho thiy cay kim phuong 14 ngudn nguyén liéu tiém ning dé
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chiét xuét chat chdng oxy hoa ty nhién.
3.4. Hoat tinh khang khuén cia dich chiét hoa ciy kim phuong
Hoat tinh khang khuan cua dich chiét hoa cdy kim phuong dugc xac dinh bang

phuong phap pha lodng da nong do trén moi truong long. Két qua thir hoat tinh cia dich
chiét dugc trinh bay & bang 5. Tir d6 cho thdy, dich chiét hoa cay kim phuong c6 hoat tinh
khang khuan d6i v6i ching Staphylococcus aureus, Bacillus subtilis, Escherichia coli va
hoat tinh khang nim Candida albican v6i gia tri ICs twong tng lan luot 1a 36,57; 40,67;
23.48; 74,52 png/mL. Hoat tinh khang khuén cua dich chiét hoa cay kim phuong c6 thé duoc
giai thich 1a do ham lugng hop chét polyphenol co trong dich chiét nay (Cowan, 1999). Day
1a 1an dAu tién hoat tinh khang khuan cua dich chiét hoa cay kim phuong duoc danh gia.

Bing 5. Hoat tinh khdng vi sinh vt kiém dinh ciia dich chiét hoa cdy kim phirong

, Gia tri IC /mL
Chung vi sinh vat va nam - —~ i@ tri ICs (pg/mL)
2 Dich chiét hoa . ) .
kiém dinh . Ampicillin | Cefotaxime Nystatin
cay kim phugng
2+
Staphylococcus 36,5740.15 0,02+0,00
aureus 5
Gram Bacillus 40,67+0,18 | 3,6240,15
(+) subtilis
Lactobacillus ~150 1,0340,07
fermentum
/ 1
Salmonella >150 0,43+0,05
enterica
Escherichi
Gram () | ocreriand 23,48+0,10 0,007£0,002
coli
Pseudomonas ~150 4.3440.15
aeruginosa
NAm Candida 89,52+0,11 1,32+0,05
albican

4. Két luin

Trong nghién ctru ndy, két qua dinh tinh so bo thanh phan hoa hoc cho thiy trong
thanh phén dich chiét ethanol tir hoa cay kim phugng c6 su hién dién cua cac nhom chét
flavonoid, saponin, phenolic va tannin. Dich chiét tir hoa cdy kim phuong trong & Phu Yén
¢4 ham luong polyphenol tong s va flavonoid tong sb kha cao, didu ndy tao co s¢ khoa hoc
dé giai thich cho hoat tinh sinh hoc cta dich chiét hoa cay kim phuong. Két qua thir hoat
tinh sinh hoc cho thay, dich chiét hoa cay kim phuong c¢é hoat tinh khang khuan d6i voi 3
chung vi khuan gdm Staphylococcus aureus, Bacillus subtilis, Escherichia coli va hoat tinh
khang ndm Candida albican. Ngoai ra, dich chiét hoa ciy kim phuong c6 hoat tinh khang
oxy hoa manh véi gia tri ICso 1a 27,40 pg/mL. Do d6, cay kim phuong c6 thé 1a ngudn
nguyén liéu tiém ning dé chiét xuét cac hop chat khang khuan va chéng oxy hod tu nhiénQ
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