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ABSTRACT

Ethanolic extract from the leaves of starfruit (Averrhoa carambola L.)
contains the phytochemical components such as alkaloid, flavonoid,
triterpene, steroid, reducing sugar, saponin, and tannin. Essential oil of
the starfruit leaves was extracted by steam distillation method. After that,
it was analyzed by GC-MS for the presence of seven components, in
which the most abundant components were 9-eicosyne (9.62%) and
butylated hydroxytoluene (3.02%). In addition, the study also
investigated the in vitro anti-inflammatory activity of the various extracts
by albumin denaturation inhibitory assay. Results showed that ethyl
acetate fraction had the strongest anti-inflammatory activity, followed by
dichloromethane fraction, ethanolic extract, and water fraction with ICsg
values of 79.89 ug/mL, 278 ug/mL, 414,64 ug/mL, 695,91 ug/mlL,
respectively, compared to prednisolone (ICsp = 12.88 ug/mL) and
diclofenac (ICsp = 36.88 ug/mL). But n-hexane fraction showed that anti-
inflammatory effect was weak. The results from this study were first
reported from the leaves of Averrhoa carambola L.

TOM TAT

Cao ethanol ciia 1 khé c6 chira alkaloid, flavonoid, triterpene, steroid,
dwong khit, saponin va tannin. Tinh dau ld khé sau khi chiét xudt bang
phirong phdp cdt 16i cuén hoi nwde, dwoce phan tich bang GC-MS cho
théy hién dién ciia 7 cdu tir, trong dé, cdc thanh phan chiém ham lwong
I6n gom 9-eicosyne (9,62%) va butylated hydroxytoluene (3,02%). Bén
canh do, nghién cvru ciing khdo sdt tac dung khang viém in vitro cua cdc
cao chiét ld khé bang thie nghiém trc ché bién tinh albumin boi nhiét. Két
qud cho thay cao phan doan ethyl acetate c6 tac dung khang viém manh
nhdt, tiép theo la cao phin doan dichloromethane; cao ethanol tong va
cao phdn doan nwée véi cdce gia tri ICso lan lwot la 79,89 ug/mL, 278
ug/mL, 414,64 ug/mL, 695,91 ug/mL khi so sanh véi 2 chat doi chiéu la
prednisolone (ICsp = 12,88 ug/mL) va diclofenac (ICso = 36,88 ug/mL).
Cao phan doan n-hexane cho tac dung khang viém yéu nhat. Nhitng két
qud nay lan dau duwoc bdo cdo tir la khé tai Viét Nam.

Trich din: Huynh Anh Duy va Nguyén Thi Tuyét Nhi, 2018. Budc diu nghién ciru thanh phan héa hoc va
tac dung khang viém in vitro cua la khé (Averrhoa carambola L.). Tap chi Khoa hoc Truong Dai
hoc Can Tho. 54(7A): 72-76.

1 PAT VAN BE

Viém 1a két qua c6 tinh quy luat cta cac tac
nhan gay viém xuat hién trong co thé, 1a qua trinh

phirc hop giira diéu hoa va phan tmg. Qua trinh nay
dan dén cac hién tuong thoat huyét twong, xuyén
bach cau, tang sinh t¢ bao tai 6 viém va hi¢n tugng
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thuc bao, gay ra bon triéu ching dién hinh 13 sung,
nong, do va dau. Trong nhiéu nghién ctru, phuong
phap xac dinh kha ning khang viém bang thir
nghiém kha ning trc ché bién tinh albumin do nhiét
ctia cac hop chat tir thién nhién duogc coi 1 phwong
phap nhanh chéng, don gian va chinh xac cao
(Dhingra et al., 2015).

Cay khé (Averrhoa carambola L.) thudc ho
Oxalidaceae, 1a loai cay da nién, phan bé & moi
ving mién cua Viét Nam (Cao Qudc Chanh va
Nguyén Vin Hoan, 2006). La cua loai cdy nay
thuong dugc sur dung trong cac bai thudc dan gian
chira nhiéu bénh nhu: mé day, man ngtra, mun nhot
(DJ Tat Loi, 2004). Bio céo nay tap trung nghién
ctru vé& thanh phan hoa hoc cua tinh dau 1a khé,
khao sat va sang loc hoat tinh khang viém in vitro
cua cao chiét khac nhau tir 14 khé v&i muc dich bd
sung nguodn dir liéu nghién ctru vé tac dung cua loai
nay trong viée hd trg didu tri bénh.

2 NGUYEN LIEU VA PHUONG
PHAPNGHIEN CUU

2.1 Nguyén liéu nghién ciru

Vat liéu nghién ciru:

Mau 14 khé (4dverrhoa carambola L.) dugc thu
hai tai huyén Tam Binh, tinh Vinh Long vao thang
06/2017, dugc dinh danh bdi ThS.DS. Lam Thi
Ngoc Giau, B mén Dugc li€u, Truong Cao dfmg
Y té Bac Liéu, c6 kiém chung lai bang tai liéu
tham khao (D3 Tat Loi, 2004).

Hoa chat: Huyét thanh bo (BSA, Himedia - An
Do), chit chuin prednisolone, diclofenac (d9 tinh
khiét 99,8%) dugc cung cdp boi Vién Kiém
nghiém thanh phd HO Chi Minh va cic hoa chat
thong dung khac.

Thiét bi: B6 chung ct tinh dé}l Clevenger, may
GC-MS Agilent, may quang pho UV-Vis va cac
dung cuy ho tro khac.

2.2 Phwong phap nghién ciru

2.2.1 Diéy ché cao ethanol tong, cdc cao phin
doan tir la khe

Bot 14 khé kho (5 kg) duoc ngam chiét voéi
cthanol 96% ¢ nhiét do phong. C6 loai dung moi
duéi ap suat kém thu dugc cao ethanol tong (46,8
g). Cao tong ndy dugc phén tén trong nude cat va
chiét phan b 16ng-1ong 1an Iuot véi cac dung moi
n-hexane, dichloromethane, ethyl acetate thu dugc
phan doan dich chiét twong tmg. Loai dung méi thu
duogc cac cao phéan doan tuong tng n-hexane (14,4
g), dichloromethane (0,48 g), ethyl acetate (5,24 g)
va phan con lai 1a cao nuée (11,4 g).
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222 D,in»h tinh so bo thanh phdn hoa hoc cua
cao ethanol tong

Tién hanh theo tai liéu huéng dan dinh tinh cua
Nguyén Kim Phi Phung (2007), bao gdm dinh tinh
cic thanh phan: alkaloid, flavonoid, tannin,
triterpene, steroid, duong khir, saponin.

2.2.3 Khdo sdt thanh phan héa hoc cia tinh
dau la khé

Mau 14 khé twoi, rira sach, da loai bo 1a hong
(200 g) dugc cit nho cho va binh ciu tién hanh
chung cét 16i cudn hoi nudc (& 100°C trong 90
phit), thu dugc hdn hop tinh dau va nude. Pem
chiét 1ong-long véi diethyl ether, lam khan bang
Na;SOs, ¢6 quay loai diethyl ether thu duge tinh
dau.

Tinh dau 14 khé dwoc phén tich tai Trung tim
Phén tich Can Tho véi hé théng sic ky nhu sau:
May GC-MS Agilent. Cot phan tich c6 ky hiéu
DB-5 MS (60 m, 250 pm, 0,25 pm), khi mang 1a
khi heli, p sut 19,121 psi. Chuong trinh nhiét do:
nhiét d6 ban dau la 80°C giit 2 phut, ting lén
240°C, 4°C/phit, giit 4 phut. Ngudn ion hoéa EI:
nhiét d6 ban pha ion 230°C, nhiét do t cyc 50°C,
ché d6 quét: Fullscan. Tiém mau: ché d¢ tiém miu
chia dong, tc do dong: 0,8 mL/pht.

2.3 Khao sat tac dung khang viém in vitro
bang thir nghiém trc ché bién tinh albumin do
nhiét

Nguyén tic

Albumin 14 protein chiém ty 1& rat 16n trong
huyét thanh, c6 kha ning lién két t6t voi NSAIDs
(non-steroid anti-inflammatory drugs: khang viém
khong steroid) va kém bén véi nhiét do. O nhiét do
trén 50°C, albumin bat dau bién tinh. Nhung khi ¢
su hién dién cua NSAIDs, dién tién cua qua trinh
bién tinh nay thay ddi do NSAIDs c6 kha ning trc
ché bién tinh albumin & ndng d6 thap. Thudc
khang viém corticoid cling dugc danh gia c6 kha
ning khang viém tét nhung chwa dugc s dung
trong cac thi nghiém trc ché bién tinh albumin do
nhiét. Do d6, nghién ciru md rong khao sat kha
ning khang viém ciia nhém thubc nay dé so sanh
v6i cac NSAIDs vé kha ning tc ché bién tinh
albumin do nhiét. Bén canh d6, nhiing hop chét
hay dich chiét tir cdy thudc co6 kha niang khang
viém cling c6 hoat tinh nay (Grant et al., 1970).

Thir nghiém duoc tién hanh theo phuwong phap
cua Habibur e al. (2015) ¢6 hi¢u chinh cho phu
hop véi diéu kién phong thi nghiém.

Chudn bi cdc dung dich
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Huyét thanh bo (Albumin Serum Bovine) (ky
hi’éu la BSA) 0,5%: Hoa tan 500 mg BSA véi nude
cat trong binh dinh mirc 100 mL.

Dung dich dém phosphate pH 6,3: Hoa tan 8 g
NaCl, 0,2 g KC], 1,44 g NazHPO4, 0,24 g KH,PO,4
trong 800 mL nudc cat. Pidu chinh pH dén 6,3
bang HCI IN. Thém nué6c cit dén 1000 mL.

‘Cao ethanol tongva cac cao phan doan cua la
khe: Pha trong methanol thanh cac dung dich ¢
nong d6 giam dan tir 800 - 12,5 pg/mL.

Chat ddi chiéu (diclofenac va prednisolone):
pha v6i methanol thanh cac dung dich ¢6 nong do
giam dan (800 - 12,5 pg/mL).

Tién hanh thi nghiém
Cac mau dugce pha theo ty 1& nhu sau:

Mau thtr (test solution) (0,5 mL): 0,45 mL
BSA0,5% + 0,05 mL cao chiét & cac nong do giam
dan (800, 400,... 12,5 pg/mL). Mau dbi ching (test
control solutlon) (0,5 mL): 0,45 mL BSA 0,5% +
0,05 mL nuéc cit. Mau dbi chiung chiét xuat
(product control solution) (0,5 mL): 0,45 mL nuéce
cit + 0,05 mL cao chiét/ chat chuan & cac nong do
giam dan (800, 400,... 12,5 ug/mL). Mau dbi chiéu
(standard solution) (0 5 mL): 0,45 mL BSA 0,5% +
0,05 mL chat chuin & cac nong do giam dan (800,
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400,... 12,5 pg/mL). Cac mau duoc dua vé pH 6,3
(bang dung dich HCI IN) rdi u & 37°C trong 20
phit, sau d6 tang nhiét d¢ 1én 57°C giit trong 3
phutt. Sau d6 1am lanh, thém vao 2,5 mL dung dich
dém phosphate (pH 6,3). Tién hanh do mat do
quang (OD) cac mau & budc song 225 nm.

Phan trdm (e ché bién tinh BSA duoc tinh theo
cong thire sau:
0Dc— (ODt-

ODc

DDcg)

Phdn trém ife ché = %100

Trong do,
ODt: mat d6 quang do dugc cuia mau thur;
ODc: mat d6 quang do duoc ciia maiu
chung;
ODps: mét d6 quang do duogc cia mau
chung chiét xuat.
3 KET QUA VA THAO LUAN
3.1 Két qua dinh tinh thanh phan héa hoc
cao ethanol tong

Két qué dinh tinh so bd thanh phan héa hoc cho
thdy trong cao ethanol tong 14 khé co sy hién dién
cua cac nhom hop chét: alkaloid, flavonoid, tannin,
triterpene, steroid, dudng khir, saponin (Bang 1).

Bang 1: Két qué dinh tinh cac nhém hop chét trong cao tf;ng ethanol

Nhém hop chiat  Tén thuoc thir Hién twgng Két luan
. Wagner Keét tia nau den +
Alkaloid Ma}g/er Két tia trang, dung dich vang nhat +
Bot magietHCI dam dac  Dung dich mau do +
Flavonoid FeCls 5% Dung dich mau xanh den +
H,SO,dam dac Dung dich mau dé cam +
. Stiasn, Khong hién tuon -
Tannin Gelatii man Két tui bong trangg +
Triterpene va Liebermann-Burchard Tao vong mau do chuyén sang xanh den +
Steroid Salkowski Dung dich mau xanh den +
Puong khu Fehling Két tia mau do gach +
Saponin Tao bot voi nudc Cot bot bén trong 15 phut +

3.2 Kef:t qua khao sat thanh phén héa hoc
cua tinh dau 14 khe bang phwong phap GC-MS

Két qua tom tit nhitng thanh phan héa hoc
chinh trong tinh dau 1a khé dugc trinh bay trong
Béng 2.

Séc ky do GC-MS (Hinh 1) cho thdy c6 su xuét
hién ciia 7 cdu tir, trong d6 cdu tir c6 thoi gian luu
1a 22,005 phut 1a peak chinh va dugc xac dinh 1a 9-
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eicosyne (9,62%). Chat nay ciing di dwoc phat hién
tr cao chiét methanol cua lodi Cassia auriculata,
c6 thoi gian luu 1a 24,650 phut chiém 1,74% bang
phuong phap GC-MS (Senthilrani and Renuka
Devi, 2014). Ngoai ra, con thay su xudt hién cua
butylated hydroxytoluene (3,02%) c6 thoi gian lvu
1 25,039 phut, chat nay duoc danh gia c6 kha niang
chéng oxy hoa rat tot (Krasowska et al., 2001).
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Bang 2: Thanh phéan héa hoc chinh trong tinh dau la khé

STT Thoi gian luu (phit)  Thanh phin héa hoc chinh Phin trim (%)
1 22,005 9-Eicosyne 9,62
2 22,755 Linoleoyl chloride 0,94
3 23,638 trans-2-(2-propynyloxy)-cyclohexanol 0,85
4 25,039 Butylated hydroxytoluene 3,02
5 27,95 B-lonone 0,15
6 32,489 Palmitic acid methyl ester 0,82
7 47,781 Dodecyl cis-9,10-epoxyoctadecanoate 0,75
Abundancej
25e+07
2e+07 -
1.5e+07 —‘:‘
1e+07 —
] 22.005
5000000 25.039
2.72%638 32.489) 47.781
P A_A FAY A
iTime-—> 20‘00 " ' ' ! 30?00 40]00 ’ i ' ’ 50100

Hinh 1: Sic ky d6 GC-MS ciia tinh dau 1a khé

3.3 Két qua khio sat tac dung khang viém
in vitro cua cao chiét 1a khé bang thir nghiém trc
ché bién tinh albumin do nhiét

Phan tich két qua thu dugc trong diy ndng do
khao sat cho thdy, prednisolone (thudc khang viém
corticoid) va diclofenac (NSAIDs) 1a hai chét thé
hién kha ning e ché bién tinh albumin cao nhat
xét & nong d6 800 pg/mL twong tng 14 97,5% va

93,5%. Ciing ¢ néng do trén, hai dang cao chiét 1a
khé cho thdy phan trim tc ché kha cao 1a phan
doan cao ethyl acetate (89,2%) va cao
dichloromethane (75,8%), cac phan doan con lai
thé hién phan trim rc ché bién tinh albumin theo
thir tw 1a cao ethanol tong (69,6%), cao nudc
(53,4%) va cao n-hexane c6 phan trim {rc ché thip
nhit (33,6%).

Phan tram (%) ac ché bién tinh albumin theo n(:)ng do (mcg/ml)

120

-
w0 -
o o

% 1tc che bien tinh albumin
o)
o

12.5 28 20 100 200

—t—C2a0 t(’)ng ethanol
~— Caohexane

== Cao dichloromethane
= C20 ethyl acetate
we C20 Murére con lai
~@0-Diclofenac

«Prednisolon

400 800

Hinh 2: Phén trim (%) e ché bién tinh albumin theo ,n(“)ng d6 (ug/mL) cia cac cao chiét 14 khé va
chat doi chieu
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Dua vao cac gia tri khao sat xac dinh dugc gia
tri ICso (ng/mL) cta cao ethanol tong, cac cao chiét
phan doan 14 khé va chat ddi chiéu. Két qua dugc
trinh bay ¢ Bang 4.

Bing 4: Gia tri ICso ciia cao chiét 14 khé va chit
dbi chiéu

Mau ICso (ng/mL)
Cao ethanol tong 413,64
Cao n-hexane -
Cao dichloromethane 278,00
Cao ethyl acetate 79,89
Cao nudc 695,91
Diclofenac 36,88
Prednisolone 12,88

Kha ning tc ché bién tinh albumin cang cao
khi ICsp cang thip. Tu két qua trén cho thay
Prednisolone (ICsy=12,88 pg/mL) c6 kha nang uc
ché bién tinh albumin manh hon ba lan diclofenac
(IC50=36,88 pg/mL). Trong cac cao chiét, cao phan
doan ethyl acetate c6 kha ning trc ché bién tot nhat
s0 voi cac cao phan doan con lai véi 1C5=79,89
pg/mL, cu thé 14 bang khoang 1/2 lan diclofenac.
Trong nam phan doan cao chiét tir cao ethanol
tong, phan doan n-hexane c¢6 hiéu qua trc ché bién
tinh albunmin thdp hon 50%, do trong khoang
tuyén tinh giita ndng d¢ va phan trim trc ché dugc
khao sat phan doan nay khong thé dat duogc gia tri
ICsp. Cac phan doan c¢6 kha ning e ché bién tinh
albumin do nhiét dua vao gia tri ICso dugc xép theo
thir tu giam déan 14 ethyl acetate > dichloromethane
> cao tong ethanol > cao nudc.

Két qua trén day cho thay 14 khé c6 kha ning
khang viém tét va da phan nhitng chit c6 hoat tinh
nay tap trung & phan doan ethyl acetate. Diéu nay
¢6 thé 1y giai 1a do phan doan ethyl acetate thudong
chira nhidu nhimg hop chat nhu polyphenol,
flavonoid, saponin... Cac hop chit nay déu duogc
chimg minh 14 c6 kha ning khang viém tdt (Rice-
Evans et al., 1996). Diéu nay cho cho thdy két qua
cua nghién ctu ciing phu hgp véi cac nghién cou
ngoai nude vé tac dung khang viém cua cao chiét
tir 14 khé (Cabrini et al., 2011).

4 KET LUAN

Nghién ctru cho thiy 14 khé c6 chtra cac hop
chat nhu: alkaloid, flavonoid, triterpene, steroid,
tannin, duong khir, saponin.

Thanh phan hoa hoc chinh trong tinh dau 14 khé
khi phan tich bang phwong phip GC-MS la 9-
eicosyne (9,62%), butylated hydroxytoluene (BHT)
(3,02%) va mot s6 thanh phan khac chiém ty 1& nho
hon.
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Pa danh gid duogc tac dung khang viém in vitro
clia cic cao chiét phan doan tir 1a khé trén mo hinh
rc ché bién tinh albumin do nhiét. Két qua cho
thdy, phan doan chiét ethyl acetate (ICso = 79,89
pg/ml) ciia 14 khé co tic dung khang viém manh
hon so v6i cac phan doan con lai. Két qua nay dinh
hudng tt cho viéc sir dung duoc li¢u cling nhu tién
dé cho viéc phan 1ap cac hop chét tinh khiét tir
phan doan ethyl acetate trong viéc tim kiém cac
hoat chat, duoc liéu c6 tinh khang viém.
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