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Tom tit

Xay nhung (Dialium cochinchinensis Pierre), la mét trong sé 10 loai Dialium phan
bé tai Péng Nam A va xudt hién duy nhdt ¢ Viét Nam. Xay nhung cung cdp g6 loai mét
va da duoc dwa vao sach do Viét Nam phuc vu cho cong tac bao ton. Mac dir dwoc sir
dung nhw thwe pham, dwoc pham trong cdc bai thuoc dan gian tir lau, song ddy van la
doi twong moi trong cong tac nghién curu khoa hoc va hién co rat it dir lidu khoa hoc vé
lodi cay nay. Viéc cung cdp cdc bang chitng khoa hoc xdc thiee gitip dinh hwéng phdat
trién nghién citu, g dung va bdo tén lodi cdy nay hop Iy hon. Trong nghién citu ndy,
khd nang khdng oxi hod ciia cao chiét ethanol ciia hat xay nhung da dwoc khdo sat bang
cdc phwong phdp DPPH, ABTS va PFRAP. Két qua cho thdy cao chiét tir hat xay nhung
¢6 hoat tinh khdng oxi hod manh théng qua khd nang trung hoa géc dién tir tw do DPPH
va ABTS* & mirc EC50 lan lwot la 33,60 + 1,66 va 140 + 7,47 (ug/ml). Nang liee khir ciia
cao chiét hat xay nhung ciing thé hién thong qua viéc khir Fe** thanh Fe®* trong phirc
potassium ferrocyanide phu thudc vio nong dé tac dung.

Tir khoa: ABTS, Dialium cochinchinensis, DPPH, khang oxi hod, nang luc khir

AN IN VITRO INVESTIGATION OF THE ANTIOXIDANT ACTIVITY OF
DIALIUM COCHINCHINENSIS PIERRE'S ETHANOL EXTRACT

Abstract

Dialium cochinchinensis Pierre is one of ten Dialium species found in Southeast Asia,
and it is only found in Vietnam. Velvet grinding produces high-quality wood and has been
listed in the Vietnam Red Book for conservation. Despite the fact that it has long been used
as food and medicine in folk remedies, it is still a new object in scientific research, with
very little scientific data on this plant. The provision of genuine scientific evidence aids in
more rationally orienting research, development, application, and conservation of this
plant. The antioxidant capacity of an ethanol extract of velvet seed was investigated using
the DPPH, ABTS, and PFRAP methods in this study. The extract from ground velvet seeds
demonstrated strong antioxidant activity by neutralizing DPPH and ABTS* free radicals
at EC50 levels of 33,60 £ 1,66pg/ml and 140 + 7,47ug/ml, respectively. The velvet seed
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extract's reducing power was also demonstrated by the reduction of Fe3* to Fe?* in the
potassium ferrocyanide complex, depending on the concentration of action.

1. it van dé

Nhitng nam cudi thé ky thir 19, thuét ngit khang oxi hoa lan dau tién duoc sir dung
dé chi cac hoa chét co kha niang giup kim loai chdng bi an mon ciing nhu chdng sy oxi
hoa céc loai thue pham khéc, ngdy nay thuat ngit ndy dugc cu thé hod trong linh vyc sinh
hoc té bao nhim chi cac nhém chat c6 kha ning cho dién tir trong cac phan tmg oxi hoa
ndi bao tir d6 hinh thanh 14 chén bao v¢ té bao khoi céc tac nhan oxi hoé tw do (Lobo va
nnk., 2010). Trong trang thai binh thuong, sy can bang oxi hoa ndéi mé duoc duy tri boi
hé théng enzyme khang oxi hoa, tuy nhién khi xay ra nhitng bat thuong trong co thé nhu
nhiém trung, sbt, nhiém doc t6 hay hoat dong qua murc gy ra cac ton thuong & cap do
mob va té bao dan dén su ting tiét cac enzyme dap tmg nhanh nhu xanthine oxidase,
lipogenase, cyclooxigenase, kich hoat dai thuc bao, giai phong ion dé)ng, sat, lam pha vo
chudi truyén dién tir tir 46 gy ra su bung phat manh mé cac gbc tuy do pha v thé can
bang oxi hoa — khr dan t6i hién tuong stress oxi hoa (Lobo va nnk., 2010). Stress oxi hoé
1a hién tugng cuc doan do sy hoat dong manh cia céc gdc oxi hoa tu do tir d6 gy ra nhiéu
tac dong tiéu cuc thong qua viéc canh tranh dién tir vi nhiéu thanh phan khac nhau cia
té bao, sy mat di dién tir gay anh hudng lén cAu tric va hoat dong cua hé¢ théng protein,
nucleic acid va nhiéu thanh phan quan trong khac bén trong ndi bao hoic bén trén mang
té bao 1a bénh sinh ciia nhiu bénh 1y nghiém trong bao gém ca ty mién va khai phét ung
thu (Lobo va nnk., 2010; Pizzino va nnk., 2017). Nhim dap ung véi hoat dong cua cac
gdc oxi hoa ty do nhiéu enzyme c6 tinh khir duoc tong hgp dé dam bao duy tri can bang
oxi hod — khtr nhu superoxide dismutase (SOD), glutathione peroxidase (GSH-Px) va
catalase (CAT), ngoai ra mot s6 thanh phan enzyme khang oxi héa it phd bién hon ciing
tham gia qua trinh bao gdm heme oxigenase-1 va mot sd protein ¢é tinh khir bao gom
thioredoxin, peroxiredoxin va glutaredoxin (Birben va nnk., 2012; Harman, 1956). Ngoai
nhoém enzyme néu trén, cac thanh phan khang oxi hoé khac c6 kich thuéc nho ciing tham
gia va déng vai trd quan trong vao qué trinh can bang thé oxi hoa — khir va chung duoc
xép vao nhom céac hop chat khang oxi hoa khong phai enzyme hay goi tit 1a hop chit
khang oxi hoa (Birben va nnk., 2012). Cac hop chét khang oxi hod nay thudng khong do
tong hop ma duoc thu nhan vao té bao nhu vitamin C, caroteinoid, polyphenols va nhiéu
hop chit thtr cip c6 ngudn gdc thuc vat khac (Lobo va nnk., 2010; Selamoglu va nnk.,
2018). Nhiéu hoat chét khang oxi hoa c6 ngudn gbc tir thuc vat da va dang duoc sir dung
trong linh vuc cham séc stc khoé va lam dep cua con nguodi. Kha nang khang oxi hoa tir
cao chiét thyrc vét thé hién tiém nang phat trién nghién ctru va ing dung ctia loai thyc vat
do trong twong lai. Muc tiéu cua nghién ctru nay 1a khao sat kha nang khang oxi hoa cua
loai duoc liéu ddc hitu dang thiéu dir liéu nghién ciru khoa hoc 14 hat xay nhung (Dialium
cochinchinensis Pierre) thong qua kha ning khir va kha ning trung hoa gdc oxi hoa tw do
trén mo hinh in vitro thong qua cac thi nghiém DPPH, ABTS va PFRAP.
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2. Phwong phap nghién ciru
2.1. Chudn bi cao chiét

Hat xay nhung (D. cochinchinensis Pierre) thu nhén tir khu duy trir sinh quyén Kon
Chu Ring, Gia Lai, TAy Nguyén. Hat dugc rira sach bang nudc cat va sdy kho hoan toan
t61 khdi lwong khong doi thi nghién thanh bot kho. Dich chiét con 96° dugc chuén bi bang
phuong phap ngam dam ti 16 1 bot : 10 dung moi trong 4 ngdy sau do6 loc qua gidy loc
whattman. Cao chiét khd duoc thu nhan bang phuong phap cd quay chan khong, xac dinh
khéi lwong va hoa tan lai vi ethanol dé thu nhan dung dich gdc ndng d6 150mg/ml dé sir
dung cho dé tai.

2.2. Khdo sdt khd nang trung hoa géc tw do DPPH

DPPH 1a mét gdc tu do dién hinh khuyét 1 electron trén nguyén tir nito, dugc phat
trién vao nhitng nam 1950 bai Blois va cong su, c6 hap thu quang pho cuc dai tai 517nm.
DPPH c¢6 xu huéng nhan thém dién tir dé dat trang thai cAn bang dong thoi thay d6i do
hép thu quang pho cua dai tir d6 c6 thé danh gia kha ning cho dién tir ciia mau khéo sat.
Thi nghiém dugc tién hanh nhu sau: 400 pl dung dich mau duoc cho tac dung v&i 400ul
dung dich DPPH 0,3mM va u 30 phut ¢ 37°C. Hon hop sau khi 6 duge do do hép thu
quang phé tai 517nm. Quy trinh dugc thuc hién trong diéu kién han ché anh sang do kha
nang hap thu quang phd ctia DPPH giam manh khi tiép xtic anh sang (B. Ozcelik va nnk,
2003). Diy noéng d6 duoc sir dung nam trong khoang tir 0 dén 100pg/mL. Vitamin C duoc
str dyng la chirng duong cua thi nghiém.

2.3. Khdo sdt khd néing thu nhin goc ABTS*

Gbc tu do ABTS lan dau dugc mo ta va sir dung trong khao st vao dau nhirng nam
1990 (Miller va nnk., 1993). Duéi tic dung ciia mudi potassium persulfate 7,4mM (3 lan
thé tich,) ABTS 2,6mM dugc chuyén thanh dang ABTS* oxi hoa va hap thu budc séng
cuc dai & 734nm sau 16h U t6i. Dung dich ABTS* duoc hiéu chinh bang nudc dé co do
hép thu quang phd & 734nm 1a 1,0 + 0,02. Tiép theo, 150ul dung dich miu duoc phan
tng voi 750pl dung dich ABTS* & nhiét do phong trong 15 phut. Hon hop duge do do
hap thu quang phd ¢ 734nm. Day nong do duoc sir dung nam trong khoang tir 0 dén
1000pg/mL. Vitamin C dugc st dung la chirmg duong cua thi nghiém.

2.4. Khdo sdt khd néng khir phikc st (potassium ferricyanide reducing power —
PFRAP)

Phuong phap giup khao sat kha niang khir ciia dich chiét khi chuyén Fe®* trong phan
tir kali ferricyanid (Ks[Fe(CN)s]) thanh Fe?* trong potassium ferrocyanide (K4[Fe(CN)e)
(Jayanthi va nnk., 2011). Sau d6, ImL dung dich mau dugc pha lodng trong 2,5mL PBS
pH 6.6 va cho phan tmg vé&i 2,5mL potassium ferricyanide 1% trong 20 phut & 50°C. Hon
hop dugc bod sung thém 2,5mL Tricloacetic 10% va u ¢ nhiét do phong trong 10 phit.
2,5mL dich sau phan g duogc pha lodng ciing 2,5mL nudc cit trude khi phan ting véi
0,5mL FeCls 0,1% va do do hap thu quang phd ¢ 700nm.
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2.5. Phwong phdp phdn tich so ligu

Céc thi nghiém duoc tién hanh véi 3 1an 1ap. Phuong phap hdi quy phi tuyén tinh
duoc tién hanh dé xay dung bidu dién va xac dinh ndng d6 hiéu qua tdi da mot nira (EC50)
bang phin mém Graphpad Prism 9.0.0. Két qua so sanh dugc tién hanh bang kiém dinh
T-test voi gia tri alpha 1a 0,05.

3. Két qua nghién ciru va thao luin

3.1. Khd ndng trung hoa géc tw do ciia cao chiét hat xay nhung

Két qua thi nghiém kha nang trung hoa géc tu do duge xac dinh bang viéc tinh ti ¢
phan trim giita hiéu s6 hap thu quang phd ciia mau thir va chitng am trén chimg am, dai
dién cho ty 18 lwong gbc ty do bi bét giir. Nho sy d6i mau dung dich khi cau trdc gbc ty
do nhan thém dién tir (Mt mau tim d6i véi DPPH (Hinh 1B,D) va mit mau xanh ddi véi
ABTS* (Hinh 2B,D) ma két qua thi nghiém duoc ghi nhan thong qua su thay doi trong
gia tri quang pho hap thu tir 46 phan anh kha nang cho dién tir ciia cao chiét (Sanchez-
Moreno, 2002). Cao chiét hat xay nhung thé hién kha ning bt gitr géc oxi hoa tu do phu
thudc vao nong do khi luong goc tu do DPPH va ABTS* bj bit ting dan theo chiéu ting
ctia nong do cao chiét.
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Hinh 1. Két,qud kha nang thu nhdn goc tw do cia cao chiét hat xay nhung: Biéu dé
phan tram goc ty do bi bat giir doi voi DPPH dudi tac dong cua cao chiét hat xay (4)
va vitamin C (C); Su thay doi mau sdac cam quan cua thi nghiem DPPH
voi cao chiét hat xay (B) va vitamin C (D)
Véi kha nang cung cip 1-2 dién tir truc tiép 18n cac phan tir oxi hod, vitatmin C
dong vai tro 1a mot chat truyén dién tir trung gian linh hoat va duoc str dung nhu chtng
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dwong trong thi nghiém nay (Paciolla va nnk., 2019). Tac dung trung hoa gdc tu do cua
Vitamin C thé hién manh hon so véi dich chiét hat xay va nhanh chéng dat trang théi bdo
hoa ¢ ndng d6 nho hon 100 pg/ml trén ca hai gbc tu do 1a DPPH va ABTS*, trong khi d6
cao chiét hat xay dat trang thai b4o hoa nay cham hon & ndng d6 khoang 100pg/ml di
véi DPPH va 500pg/ml d6i voi ABTS* .
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Hinh 2. Két qua kha nang thu nhdn géc tw do ciia cao chiét hat xay nhung: Biéu do
phan tram géc tw do bi bdt gii doi véi ABTS* dudi tdc déng ciia cao chiét hat xay (A)
va vitamin C (C); Sw thay déi mau sdc cam quan ciia thi nghiém ABTS*

Véi cao chiét hat xay (B) va vitamin C (D)

Bang phuong phap hoi quy phi tuyén tinh theo mé hinh Y=100(X"Slop¢)/(EC5QHilIStope
+ (XHilSIopey ‘shirong trinh biéu dién trong tac dung cia cao chiét hat xay 1én DPPH va ABTS*
lan luot dwoc xac dinh 12 Y = (100 . X*7)/(33.64Y7 + X*17) véi hé sb twong quan R? = 0.98
va'Y = (100. X*88)/(140%%8 + X 8) v¢i R?=0.98; twong tr phuong trinh hdi quy cta vitamin
C lan luot 13 Y = (100 . X*79)/(14.59*7° + X1 v6i hé s6 tuong quan R? = 0.9736 va Y =
(100. X?11)/(43.52%91 + X291y v4i R? = 0.9943. Tir phuong trinh hdi quy duogc thiét 1ap bén
trén, gia tri EC50 duoc xac dinh lan luot cho vitamin C va cao chiét hat xay trén hai loai goc
t do duogc thdng ké cu thé trong Bang 1.

Bdng 1. Két qua hoi quy gia tri EC50 trong tdc dong trung hoa goc tur do
cia cao chiét hat xay va vitamin C

Gid tri EC50 (pg/ml) Cao chiét hat xay Vitamin C
DPPH 33.60 + 1.66 14.59 + 0.80
ABTS* 140 £ 7.47 43.52 £ 0.90

Két qua trung hoa cac gdc oxi hoa tu do phan anh kha ning khang oxi hoa cua dugc
liéu khao sat (Alam va nnk., 2013). Tir cac két qua ECso ¢ thé thiy kha ning bat giir
DPPH kha tét cta dich chiét hat xay va twong duong véi mot sé san pham khang oxi hoa

50



Tap chi Khoa hoc Pai hoc Thii Ddu M6t S6 3(58)-2022

trén thi truong nhu tra den (ICso = 45.10pg/mL) (Pereira va nnk., 2014) hay dong trung
ha thao Cordyceps sinensis (ICso = 0.93mg/mL d6i v6i soi nAm nudi cdy nhan tao va ICso
= 1.23mg/mL dbi v6i soi ndm ti nhién) (Dong va nnk., 2008). Viéc so sanh véi thanh
vién cuing chi khéac 1a Dialium indum L, cao chiét tong s6 cta hat xay thé hién kha ning
thu nhit gbc DPPH t6t hon so véi dich chiét tong sb tir vo qua (ICso = 127.63 =
2.48ug/mL), thit qua (khong thé hién kha ning) va hat (ICso = 99.95 + 0.98) (Osman va
nnk., 2018). So véi kha ning trung hoa gbc DPPH, kha ning trung hoa géc ABTS* cua
cao chiét hat xay biéu hién kém hiéu qua hon véi gia tri EC50 trén 100pg/mL.

3.2. Két qud khdo sdt nang luc khi ciia cao chiét hat xay

Dudi tc dung cua ning luc khir, nhan Fe®* trong phan tir phan tir kali ferricyanid
chuyén thanh Fe?* trong phirc hop sit trung gian potassium ferrocyanide, phirc hop nay
S€ tiép tuc duogc oxi hoa br:ing Fe®* dé tro thanh dang dung dich phuc bén ferric
ferrocyanide (Fes[Fe(CN)s]s) c6 mau xanh la (P. JAYANTHI va nnk, 2011). Bang viéc
kiém tra sy hinh thanh ferric ferrocyanide sau quy trinh bang phuong phap do quang phd
hép thu tai 700nm, nang luc khir cta cao chiét s& gian tiép dugc xac dinh. Kha nang khir
g6p phan phan anh kha ning hoat dong khang oxi hoa cua dich chiét khao sat. Két qua
cho thiy ¢ nong d6 cang cao kha nang khir ciia cao chiét cang manh tuy nhién kha niang
khir dugc xem xét 1a thap hon nhiéu so véi d6i chimg dwong 1a vitamin C (Hinh 3).
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Hinh 3. Két qua kha nang khir ciia cao chiét hat xay va vitamin C bang phirong phdp

PFRAP: duong bzeu dién quang phé hap thu (4)
va sw thay doi mau sdc cam quan cia thi nghiém (B)

Két qua cho thay kha nang khang oxi hoa dang chu v tir cao chiét hat xay nhung
thdng qua kha nang thu nhit cac géc oxi hoé tu do trén mé hinh in vitro vai ndng d6 EC50
nho hon 50pg/mL cing vé6i kha nang luc khir ting dan theo néng do. Pay 1a mot trong
nhitng co sé khoa hoc dau tién vé hoat tinh khang oxi hoa cua dbi twong nghién ctru duoc
cong bé. Trudc day nhidu két qua béo céo cho thay kha ning khang oxi hoa manh dén tir

51



http://doi.org/10.37550/tdmu.V]S/2022.03.305

hat cua nhiéu loai thuc vét khac nhau nhu hat nho (Vitis vinifera), ¢au nanh (Glycin max),
hat me (Tamarindus indica) va hat cam thao day (Abrus precatorius) (Mehrotra va nnk.,
2011; Wagas va nnk., 2013). Trong nghién ctu trén qua cta cay Dialium indum L, nhém
tac gia cling ghi nhan dugc cao chiét thoé methanol va phan doan methanol tir hat cho thiy
kha ning bat gbc tw do DPPH t6t nhat ciing nhu kha ning khtr ndi bat trong thi nghiém
neocuproine khi so sanh véi cac bd phan con lai cua qua (Osman va nnk., 2018). Kha
ning khang oxi hod ghi nhan tir cao chiét hat xay nhung 1a nén tang can thiét cho cac
nghién ctru tmg dung trong céng nghiép thuc pham, duoc pham va my pham trong tuong
lai (Tungmunnithum va nnk., 2018; Zehiroglu va nnk., 2019).
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