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TOM TAT

Trong bai b&o nay, ching téi da ap dung cdac phwong phdp danh gia kha nang khang oxy
hod bang cdch xdc dinh tong polyphenol, tong flavonoid va liec khdang oxy hod tong. Tong
polyphenol dwoc Xac dinh bang phirong phdp Folin — Ciocalteu, tong flavonoid xdc dinh
bang phwong phép tao mau véi AICls - tric quang, lwc khdng oxy hod tong théng qua
qué trinh cho nhdn electron theo mé hinh phospho molybdenum. Péng thoi, méi lién
quan gitta cdc dai lwong nay ciing dwoc 1am sang té. Trén co sé cac két qua nhdn duoc,
kha néng khdang oxy hod ciia mét s6 doi twong la dwoc liéu: nam Linh chi nudi trong
(Ganoderma lucidum), nam Lim (Ganoderma lucidum) tir thién nhién, thic pham: nam
Tram (Tylopilus Felleus) va loai thyc vdt diroc quan tam nhiéu trong thoi gian gan ddy:
l4 Mang c4u xiém (Annona muricata) da dwoc danh gid.

Tir khoa: khang oxy hod, linh chi, nam Tram, 1a mang cau xiém.

1. MO PAU

C6 nhiéu bang ching cho thdy gbc ti do 13 nguyén nhan gy ra mot sé bénh man
tinh va thoai hoa, chéng han nhu: xo vira dong mach, bénh tim thiéu mau cuc b9, ung
thu, tiéu duong, bénh thoai hoa than kinh va ldo hoéa (Azizova, 2002; Young va
Woodside, 2001). C6 rat nhiéu chat khang oxy hoa tong hop duoc st dung, tuy nhién,
chdng c6 mot sb tac dung phu, chang han nhu: nguy co ton thuong gan va tao ra chat
sinh ung thu [1]. Tir d6, cac nha khoa hoc luén luén quan tim tim kiém cac chét khang
oxy hoé cho hiéu qué cao hon va it doc hai dé 1am thuc pham va duoc liéu.

Thuc vat thién nhién la mot ngudn tai nguyén quan trong dé tim ra cac chat
khang oxy hoa. Chat khang oxy héa ty nhién lam ting kha ning khang oxy hoa ctia
huyét tuong va lam giam nguy co méc phai mot sb6 bénh: ung thu, tim mach va dot
quy... [1,2,3]. Khi dé cap dén chat khang oxy hoa, mdi quan tim dau tién 1a ham lugng
cac hop chat phenolic va flavonoid, chung di dugc chimg minh 13 ¢6 kha niang dap tat
céc goc tu do, ngdn ngira va diéu tri nhidu bénh lién quan dén qua trinh oxy héa. Ching
duoc tim thiy trong tit ca cac phan cua cay nhu 1a, hoa, qua, hat, r& va vo cay [1]. Mot
s6 nghién ctru cho thdy, cac hop chit phenolic va flavoinoid 1a thanh phan chat khang
oxy hoa chinh trong mot s6 cdy thude (Cai va cong su, 2004; Liu va cong su, 2008).
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Trong bai bio ndy, chung t6i nghién ctru vé phuong phap danh gia kha ning
khdng oxy hod cua mot sé dbi tuwong trén co sé ham lugng tong phenolic va tong
flavoinoid, ddng thoi dénh gia kha ning khang oxy hod trén mét sé dbi tuong.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

Cac mau thuc vat da duoc sir dung lam dugc li¢u theo truyén théng nhung c6
ngudn gbc khac nhau, gdm cac mau nidm Linh chi (Ganoderma lucidum) dwgc nudi
trong tai hop tac xa Phii Lwong, hop tac xa Phu Da, tinh Thira Thién Hué, miu nim Lim
(Ganoderma lucidum) tir thién nhién dugc thu hai tai Quang Binh; ngoai ra, mot mau
nam Linh chi nuéi trong mua tir Jeju, Han qudc dugc dung dé so sanh. Miu nam duoc
stt dung 1am thyc pham rat pho bién, theo dan gian 12 dugc dung trong cac vi thudc
nhung hoan toan chwa dugc nghién cru: nam Tram (Tylopilus Felleus) dugc thu héi tai
huyén Pha Loc, tinh Thira Thién Hué. MAu 14 cua loai thuc vat dang dugc cac nha khoa
hoc trén thé gisi dic biét quan tdm trong thoi gian gan day do c6 nhiéu hoat tinh sinh
hoc ky diéu, ké ca hoat tinh tiéu diét té bao ung thu: Mang cau xiém (Annona muricata)
duoc trong tai huyén Tan Pong Phi, tinh Tién Giang, mién Tay Nam ba.

2.2. Tach chiét va phan doan

Mau nguyén liéu kho (3 gam) duoc chiét voi CHzOH 80° (mdi 1an 300 mL, 3 1an
chiét) trong 4 gio ¢ nhi¢t do so61 cia dung moi. Mau duge 1am lanh dén nhiét do phong,
quay ly tdm 4000 vong/phit trong 15 phuat, sau d6 tién hanh c6 quay chan khong, thu
dugc cao tong methanol.

2.3. Xac dinh lwc khang oxy hoa tong (Total antioxidant capacity) theo mé hinh
phospho molybdenum [2].

Luc khéng oxy hoé tong cta cic mau khao sat dugc nghién ctru thong qua mé
hinh phospho molybdenum. Lay 0,3 mL dich chiét thém vao 3 mL dung dich thudc thir
(0,6 M H,S04, 28 mM NaH,PO, va 4 mM (NH4):Mo0,), day kin va u 95 °C trong 90
phut. Sau d6, mau dugc 1am lanh vé nhiét do phong. Do hép thu cta dung dich sau phan
tmg duoc do & bude séng 695 nm. Trong mau tring, dung dich can phan tich dugc thay
bang nudc cat. Luc khang oxy hoa tong dugc biéu dién theo do hap thu cua miu. Acid
gallic dugc st dung lam chat so sanh.

2.4. Xac dinh ham hrong tong phenolic

Ham lugng tong phenolic dugc xac dinh thdng qua phwong phap Folin —
Ciocalteu. Lay 0,5 mL dich chiét hoic dung dich acid gallic chuan (c6 ndng do tir
0,05+3 mg/mL) thém vao 2,5 mL Folin — Ciocalteu (1:10), lic déu. Sau 4 phat, thém
vao 2mL dung dich Na,CO3 bdo hoa, lic déu, u 2 gio & nhiét d6 phong. Do hap thu cua
dung dich sau phan tng duoc do ¢ bude song 760 nm. Acid gallic dugc sir dung nhu 1a
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chat chuan tham khao va két qua duoc quy twong dwong theo sé milligam acid gallic/1
gam mau nguyén liéu[1,2].

2.5. X4c dinh ham hrgng tong flavonoid

Ham luong tong flavonoid duoc xac dinh théng qua phuwong phap tao mau véi
AICl; trong méi trudng kiém-tric quang. 1 mL dich chiét hodc dung dich catechol
chuén (co néng do tir 0,02+0,2 mg/mL) thém vao 4 mL nudc cit 2 1an, sau d6, thém vao
0,3 mL dung dich NaNO; 5%. Sau 5 phut thém tiép 0,3 mL dung dich AICl3 10%, sau 6
phlt cho vao 2 mL dung dich NaOH IM va dinh mutc dén thé tich 10 mL bang nudc
cit. PO hap thu cia dung dich phan tmg duoc do & bude song 510 nm. Quercetin dugc
str dung l1am chat chuan tham khao va két qua dugc quy twong duong theo sd milligam
quercetin /1 gam mau nguyén liéu [3].

3. KET QUA VA THAO LUAN
3.1. Lwe khang oxy hoa tong theo md hinh phospho molybdenum

Céc chét khang oxy hoa ty nhién thuong 13 hdn hop cta nhiéu ciu tir ¢6 cu tric
héa hoc va nhém chirc khac nhau, vi vy chung thudng khang oxy hoa theo nhiéu chirc
nang va phuong thirc khac nhau. Do do, mdt phuong phap danh gia (mot mé hinh khao
sat) chi mo td mot khia canh nao d6 ctia kha nang khang oxy hoéa. Trong nghién ctu
nay, chung t61 st dung phuong phap phospho molybdenum, dua trén co s kha nang
khir Mo (VI) vé Mo (V) tao phtrc mau xanh 14 cay trong méi trudng acid, va duoc do &
budc song 695 nm. Gia tri mat d6 quang cang 16n, luc khang oxy hoé cang cao.

Mat 30 quang

06 — Mau
0.5 B Ming cau xiém
0.4 ® Nam Tram
0.3 ® Ném Lim (cubng)
0.2 ® Nim Lim (mi)
o1 ® Linh chi Phu Pa
0 B Linh chi Pht Luong
0.2 0.4 0.6 Linh chi Han Quéc

Nong do (mg/mL)

Hinh 1. Luc khdng oxy hod ciia cdc mau nguyén liéu

Luc khang oxy tong clia cdc mau nguyén liéu duge xac dinh & cing ndong do déu
bién thién ting theo chiéu ting nong do, trong d6 luc khang oxy hod ctia miu 14 Mang
cau xiém va Linh chi Han Quoc tang nhanh hon ca.
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Trong nhom nam duge liéu Linh chi, mau ndm Lim tr thién nhién c6 luc khang
oxy héa tong cao hon hin so véi nAm Linh chi Pha Luong, Pht Pa, thip hon Linh chi
Han qudc mot it. Piéu nay cang thé hién rd & ndng d6 cao hon.

Luc khang oxy hoa tong ctia miu ndm Tram thap hon han so vdi tt ca cac mau
ctia nhom nam Linh chi. Tuy nhién, xét & goc do thuc pham, ndm Tram con cung cip
c4c thanh phan dinh dudng khac nhu: protein 36,19%; lipid 13,57 = 21,15%.

Mau 14 Méng cau xiém c6 luc khang oxy héa téng gdy chi ¥ hon ca: tuong
duong v6i cac mau nAm duogc liéu ¢ ndng d6 thip 0,2 mg/mL va cao vuot 1én ¢ ndng do
0,6 mg/mL.

3.2. Ham hrgng tong phenolic va tong flavonoid

Xay dung dudng chuan phenolic voi chat chuan 1a acid gallic trong khoang ndng
do tir 0,05 + 0,3 (mg/mL) va dudng chuan flavonoid véi chat chuan quercetin trong
khoang nong d6 0 + 0,2 mg/mL. Két qua thu duoc 2 phwong trinh hdi quy tuyén tinh
tuong tng: Y = 10,5530X + 0,0652 ; Y = 8,4214X — 0,0384 v6i hé sb tuong quan R =
0,9993 va R = 0,9965. Trén co s cac duong chuan nay, ham luong tong phenolic, tong
flavonoid, ty 1¢ flavonoid/phenolic trong cic mau nghién ctru dugc xac dinh va trinh
bay ¢ bang 1.

Céc hop chat phenolic ¢6 ngudn gbc thao dugc khong chi biét dén bai kha ning
khang oxy hoa (nhudng hydro hodc nhuong dién tir) ma con 1a chat chuyén hoé trung
gian on dinh [1,3]. Cac flavonoid 1a nhom hop chét c6 kha ning khang oxy hoa ndi bat
nhat trong sd cac hop chat phenolic thuc vat. Cac phenolic tham gia vao cac qué trinh
oxy hoa khir phtic tap v6i thude thir Folin-Ciocalteu. Mot sé nhom hop chat khac nhu:
acid amin, protein, duong c¢6 thé phan tng véi thudc thi, tuy nhién khi chiét bang
methanol, hau hét cac hop chit nay da bi loai bo [2].

Bing 1. Ham leong tong phenolic, tong flavonoid va ty I¢ flavonoid/phenolic

trong cdc mau nghién ciu (N=5; p=0,95)

To6ng phenolic Tong flavonoid
Nguyén liéu (mg gallic/1g (mg quercetin /1g | Flavonoid/phenolic
mau) mau)
N4m Linh chi Phu Luong 0,053+0,002 0,044+0,002 0,83
Néam Linh chi Pha Pa 0,100+0,005 0,060+0,002 0,60
Nim Lim (cuéng ndm) 0,126 +0,006 0,077 +0,025 0,61
Nim Lim (mii ndm) 0,106 +0,002 0,085+0,001 0,80
Néam Linh chi Han Qudc 0,132 +0,005 0,058+0,001 0,44
Nim Tram 0,169 +0,011 0,080 +0,006 0,48
La Ming cu xiém 3,780+ 0,560 2,010 + 0,040 0,53

Két qua & bang 1 cho thay: ham luong tong phenolic va flavonoid trong cac mau
nguyén liéu khac nhau thi rat khac nhau. Thé nhung, trong méi mau, cac két qua nay lai
kha twong dong véi tong luc khang oxy hoa trong phan 3.1.
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Trong nhém ndm Linh chi di sir dung lam duoc liéu theo truyén thdng, ching
t61 ddc biét nhan thdy miu ndm Lim thién nhién c6 chira tong phenolic va tong
flavonoid cao vuot troi so véi cac miu niAm tréng khac, twong duong Linh chi da c6
thuong hi¢u cua Han quéc; ham lugng flavonoid cua cuéng ndm Lim con 16n hon Linh
chi Han qudc mét it. Nhu vay, tong phenolic, tong flavonoid va luc khang oxy hoa tong
clia ndm Lim déu dang chu ¥ so voi cdc mau Linh chi khéc.

Luc khang oxy héa tong ctia mii nAm Lim cao hon trong cudng nim Lim, nhung
tong phenolic thi nguoc lai, chimg t6 lyc khang oxy héa trong mii ndm Lim con duoc
dong gop bai cac hop chét khac ngoai hop chit phenolic. Mau Linh chi Han qudc ciing
thé hién két qua twong ty nhu mii nAm Lim.

Mot két qua ciing gdy ngac nhién 12 miu nim lam thuc pham - ndm Tram lai c6
chtra tong phenolic va flavonoid cao vuot han so voi cac mau Linh chi mic du luc
khang oxy hoa tong ctia mau ndm Tram (hinh 1) thdp hon han. Nhu vay, luc khang oxy
héa cua cidc mau ndm duoc liéu cao hon nhe sy dong gop cua cac thanh phﬁn khac ma
nam Tram khong cd. So véi mot sb loai thuc pham khac: cac loai thyc pham Bulgarian
[3] va Croatian [4] d3 duoc cong bd, thi nAm tram c6 ham lugng phenolic cao hon.

Dic biét nhat, mau 14 Mang cau xiém tiép tuc gdy chi y boi ham luong tong
phenolic va tong flavonoid 16n nhét trong tit ca cac mau nghién ctru, cao gap tir 15-71
lan so v&i cac miu con lai. DI chiéu véi céac tai lieu tham khao, ham luong tong
phenolic va tong flavonoid cé trong 14 Mang cau xiém (Annona muricata) trong tai Tién
Giang cao hon so v&i cac mau (hong, hong dam va tring) cua loai Annona diversifolia
(1,2+1,7 mg acid gallic/lg mau) [7] va trong (14, hat, vo) cua loai Asimina triloba
(0,79+1,36 mg acid gallic/1g mau) [6].

3.3.Ty 1€ flavonoid/phenolic

Ty 1¢ flavonoid/phenolic dao dong trong khoang 0,44 dén 0,83 va hé sd tuong
quan cao gitra tong phenolic va tong flavonoid (R = 0,66 dén R = 0,9999) cho thdy ham
lugng flavonoid 13 thanh phan déng gdp chu yéu trong tong phenolic cua caC mau
nguyén lidu.
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Hinh 2. Twong quan gitta téng phenolic va tong flavonoid

3.4. Ham lwong twong ddi ciia tong cac chit khang oxy hoéa c6 trong cung khdi
lwgng miu

Tién hanh quy tuong duwong ham luong chat khang oxy hoa c6 trong miu vé
cung don vi mg acid gallic/l g mau. Xay dung duong chuan phospho molybdenum véi
chat chuan 13 acid gallic trong khoang néng d¢ tir 0,1+ 0,6 mg/mL. Két qua thu duoc
phuong trinh héi quy tuyén tinh twong Gmg: Y = 0,782 X + 0,164 v&i hé sb twong quan
R =0,996.

Luong chat khang oxy hoa quy theo lugng acid gallic cua cac mau nguyén liéu
dugc thé hién & bang 2.
Bing 2. Ham lieong chdt khang oxy héa quy twong dwong acid gallic
trong cdc mau nguyén liéu (P= 0,95; n=5)

Mau nguyén liéu Ham lwong chat khang oxy hoa
(mg gallic/1g miu)

Néam Linh chi Phu Luong 6,71+ 0,16

Nam Linh chi Pha Pa 26,10 + 0,32
Nim Lim (cuéng ndm) 31,18 + 0,15
Nim Lim (mii ndm) 39,15+ 0,11
Nam Linh chi Han Quéc 69,27 + 0,23
Nam Tram 13,57 +0,13
L4 Méng cau xiém 105,02 + 0,51

*(Tién hanh ¢ nong do 0,6 mg/mL)

Xét vé ham lugng, 14 Mang cau xiém thu hat su cha y ddc bi¢t vi chua mot
luong hop chit oxy hoa rat cao, hon ca Linh chi Han quéc. Ndm Lim (Linh chi thién
nhién) ciling t6 ra c6 kha ning khang oxy hoa cao so véi nim trong. Mau ndm Tram lam
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thuc phim c6 ham lwong chat khang oxy hoa thdp hon so véi cac mau nim Linh chi lam
duoc liéu.

3.5. Panh gia vé kha ning khang oxy hda ciia cic mau nghién ciru

M6 hinh phospho molybdenum 14 qua trinh khir Mo (VI) vé Mo (V) trong mdi
treong acid, day l1a qua trinh nhan electron, vi vay, luc khang oxy hoa duoc danh gia
bang kha ning cho electron. Theo mé hinh ndy, cac mau ndm Linh chi va 14 Méng cau
xiém c6 kha nang khang oxy hoa theo cich cho electron cao, mau nim Tram c6 kha
ning cho electron thap. Dé xac dinh kha ning khang oxy hoa bang phuong thirc nhuong
hydro ctia cdc mau nguyén liéu, can phai danh gia thém theo mot mo hinh khac.

M3u nam Linh chi Pha Luong, Thira Thién Hué da dugc ching t6i danh gia hoat
tinh khang oxy hod theo mé hinh thir nghiém in vitro trén t& bao gan chudt. Dung CCl,
1a chat gay ton thuong gan kinh dién, khi vao co thé, CCly bién doi thanh cac gbc tu do
thiic ddy qué trinh peroxy ho4 lipid (POL) ciia mang té bao gan, tao ra san pham doc
cho té bao gan, biéu hién lam ting MDA (malonyl dialdehyd). Pinh luong MDA theo
phuong phap Wasowich. Mirc do hip thy mau cta dung dich do ty 18 thuan véi ndong do
MDA. Ham luong MDA dugc tinh theo phuong trinh hdi quy tuyén tinh cta chat chuan
MDA trong cung diéu kién. Liéu thir 484 mg cao methanol/kg thé trong chudt, thé hién
tac dung khang oxy hod trc ché 19,94% sy ting ham luong MDA so v&i chiing bénh 1y
(c6 y nghia théng ké vai P < 0,05) [8]. Phuong phap in vitro trén té bao gan 13 tong quat
hon nhung qua ton kém so v&i cac phuong phap héa hoc nhu phospho molybdenum, vi
vay khi sang loc hang loat mau thi phuong phap héa hoc van duogc wu tién Iya chon. Céc
két qua trén chimg to rang cac mau nidm Linh chi lam dugc liéu déu c6 kha ning khang
oxy hoéa tdt, trong d6 dic biét dang cht y 1a miu nam Lim thién nhién tir Quang Binh.
Nam Tram c6 kha niang khang oxy héa thap hon nam dugc liéu nhung twong duong véi
mot sb loai thue pham khac di dugc cong bd 1a ¢ tinh khang oxy héa [3,4,5], vi vay
day 1a mdt loai thuc phém tot. Pac biét, mau 14 Mang cau xiém thé hién hoat tinh khéang
oxy hoa rat cao, cao hon so véi cac loai Annona khac: loai (hong, hong dam va trang)
cua loai Annona diversifolia [7] va trong (14, hat, vo) cta loai Asimina triloba [6]. Can
tiép tuc nghién ctru toan dién hon vé hoat tinh khéng oxy héa va ciing nhu doc tinh ctia
mau 14 nay dé tién t6i lam ngudn dugc lidu.

4. KET LUAN

Thong qua dai lwong luc khang oxy hoa tong, ham luong tong phenolic va tong
flavonoid ciing nhu ham luong chit khang oxy hoa, da danh gia duoc kha nang khang
oxy hoa cua mot s6 mau nam duoc liéu Linh chi tréng tai Thira Thién Hué (Pha ba, Phu
Luong), Linh chi thién nhién (ndm Lim), mau ndm lam thyc pham (ndm Tram) va mau
thuc vat c6 kha nang 1am dugc liéu (14 Méang cau xiém) trong mo hinh nghién ctru. Két
qua duoc so sanh voi s6 liéu cia mau Linh chi Han qudc (d3 c6 thuong hiéu) va Linh
chi Pha Luong (d3 xac dinh c6 tac dung khang oxy hda in vitro trén té bao gan chudt).
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Trong md hinh nay, nAm Lim thé hién hoat tinh khang oxy héa déang cha ¥ hon ca ndm
trong Pht Luong, Phu Pa va twong duong Linh chi Han qudc. Nom Tram c6 kha ning
khang oxy hoa thip hon nim duogc liéu nhung twong duong véi mot sb loai thuc pham
khac d3 dugc cong bd 1a c6 tinh khang oxy hoa. Dic biét, mau 14 Méng cau xiém thé
hién hoat tinh khang oxy hoa rat cao, can tiép tuc nghién ctru toan di¢n hon vé hoat tinh
khéng oxy héa va ciing nhu doc tinh ctia mau 14 nay dé tién toi lam ngudn duoc lidu.
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ABSTRACT

In this paper, oxidation possibility was assessed by determining total polyphenol, total
flavonoid and total antioxidant capacity. Total polyphenol content was determined using
the method of Folin - Ciocalteu, total flavonoid content was determined by using colour
reaction with AICl;, and total antioxidant capacity was evaluated by the phospho
molybdenum method based on electron donation process. Besides the relationship
between these quantities is clarified. On the basis of the received results, antioxidant
possibility of some medicinal objects such as farming reishi mushroom (Ganoderma
lucidum), natural mushroom (Ganoderma lucidum), bitter mushroom (Tylopilus Felleus)
and soursop leaves (Annona muricata) has been evaluated.

Key words: antioxidant, ganoderma lucidum, tylopilus felleus, annona muricata.
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