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TOM TAT

NA&m &n la loai thwc phdm sach c¢é gia tri dinh dwéng dwoc st dung trong cac biva &n hang ngay va gia tri y hoc
da dwoc biét dén tr hang nghin ndm. Nhiéu nghién ctru da chi ra rdng trong ndm &n c6 chra cac polyphenol va L-
ergothioneine (ERGO), day la cac chat chéng oxi hoa cé tac dung Ién trong phong chéng bénh tat. Bai bao nay trinh
bay cac két qua nghién ctvu thu dwoc vé ham lwong polyphenol va hoat tinh chéng oxi héa trong mi ndm, than ndm
va phé phu phdm (PPP) clia 5 loai nAm. Ham lwong polyphenol trong mii ndm, than ndm va phé phu phdm cta ndm
S0 tim (Pleurotus spp.), ndm So trdng (Pleurotus spp.), ndAm Ngoc cham (Hypsizygus marmoreu), nAm M& (Agaricus
bisporus), nAm Bui ga (Pleurotus eryngii) 1& khac nhau phu thudc vao tirng loai nAm. NAm mé& ¢ ham lwong
polyphenol cao nh&t (mi ndm 2453mg GAE/100g; than ndm 176,4mg GAE/100g, phé phu phdm 167,2mg
GAE/100g). Hoat tinh chéng oxi héa trong mi, than, ré ndm mé |a cao nhat (md ndm 337,9 + 4,2umol TE/100g, than
nédm 284,0 + 1,5umol TE/100g, r& ndm 135,2 + 1,8umol TE/100g; Hoat tinh chéng oxi héa trong mi, than, ré cla
ndm Ngoc cham th&p nhat: mi ndm 90,1 + 2,3umol TE/100g, than ndm 70,2 + 1,6umol TE/100g, r& ndm 24,2 +
3,92umol TE/100g. Gitra ham lwgng polyphenol va hoat tinh chéng oxi héa c6 méi twong quan tuyén tinh kha chét
(R?=0,7988).

Tt khéa: Mid ndm, than ndm, phé phu phadm ndm, polyphenol, hoat tinh chéng oxi héa.

The Content of Polyphenols and Their Antioxidative Activity
in Some Edible Mushrooms

ABSTRACT

Mushrooms have been valued throughout the world for both nutritive and pharmaceutical uses for thousands of
years. The whole of mushrooms contains polyphenols and L-ergothioneine (ERGO), which are biologically active
antioxidants. In the present study the content of popluphenols and their antioxidant activity of five mushrooms,
Pleurotus spp., Pleurotus spp., Hypsizygus marmoreu, Agaricus bisporus, and Pleurotus eryngii cultured in Van
Giang Mushroom Station were investigated. In the cap, stem and wasted scrap of these five mushrooms the
polyphenol content was hightest in Agaricus bisporus (245.3mg GAE/100g in cap; 176.4mg GAE/100g in stem,
167.2mg GAE/100g in scrap). Antioxidative activity was highest in Agaricus bipsorus (cap — 337.9 + 4.2umol
TE/100g, stem 284.0 + 1.5umol TE/100g, scrap 135.2 + 1.8umol TE/100g. This was lowest in Hypsizygus marmoreu
(cap- 90.1 + 2.3umol TE/100g, stem- 70.2 + 1,6pumol TE/100g, scrap- 24.2 + 3.9umol TE/100g). The correlation
between the antioxidative activity and polyphenol content was possitively significant (R*=0.7988).

y e N Coskuner and Ozdemir, 2000), diy du cac
1. DAT VAN DE T seem ), ddy du
) amino acid quan trong nhu alanine, arginine,
N4m 1a loai thuc phdm gidu dinh dudng véi glycine, histidine, glutamic acid, aspartic acid,
ham lugng protein dao dong tu 19,0 - 39,0 proline, serine (Emilia et al., 2006). Nam giau

mg/100g CK (Weaver et al., 1977; Breene, 1990; vitamin nhéom B, dac biét thiamine, riboflavine,
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pyridoxine, pantotenic acid, nicotinic acid,
nicotinamid, folic acid, cobalamin; ngoai ra con
¢6 vitamin D, vitamin C (Breene, 1990; Mattila
et al., 1994). Ham luong chat béo thap, chu yéu
12 nhiing acid béo chua no chiém hon 70%
(Emilia et al., 2006), do d6 to6t cho siic khoe.
Hién nay, cac nha khoa hoc d&d chiing minh
trong nadm c6 polyphenol va L-ergothioneine,
day la cac chat chong oxi héa rat can thiét cho

6 thé con ngusi (Breene, 1990).

Polyphenol 14 mdt trong nhiing hoat chat tu
nhién c6 nhiéu tic dung nhu chéng oxi héa,
khang viém, khang khuén, chéng di tng va
chéng 140 héa cho con ngudi. Nhiéu két qua thi
nghiém cho thay ché& d6 an giau polyphenol sé
lam han ché& su xuit hién stress oxi héa va
nhiéu bénh lién quan (Yang et al., 2001;
Breene, 1990). Ngoai ra, polyphenol con cé6 kha
nang bao quan thuc phdm. Theo Mai Tuyén va
cong su (1999) polyphenol chiét xuat tir 1a che
xanh tht phadm c6 tac dung chéng oxi héa rat ro
rét va manh hon nhiéu so véi ascorbic acid va
tocopherol. Tac dung chéng oxi héa cua
polyphenol thu dugc tu 1a ché xanh Viét Nam da
dugc chiing minh trong bao quan dau hat cai.

O Viét Nam nganh nuéi tréng nidm an dang
duge chu y phat trién. NAm M6, ndm Dui ga,
ndm So tim, ndm So tring, ndm Ngoc cham la
cac loai ndm dudc san xudt rong rai, nhung
nhiing nghién ctu vé ham lugng ciing nhu vai
tro cta polyphenol chua c6 nhiéu hodc chua
duge cong bd. Do d6, ching to6i da tién hanh
phan tich ham lugng polyphenol va hoat tinh
chong oxi héa cia nhiing loai ndm nay.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ctu
Vat liéu nghién ctiu 1a 5 loai nAm gdém ndm

Spp.),
(Pleurotus spp.), nAm Ngoc chim (Hypsizygus

S0 tim (Pleurotus nidm SO trang
marmoreu), ndm M3 (Agaricus bisporus), ndm
bui ga (Pleurotus eryngii) dudc nudi trong tai
trai ndm Vian Giang, Vién di truyén Néng
Nghiép. Ndm dudc thu hoach thang 12/2013.
L4y mau dudc tién hanh theo phuong phap dai
dién véi khoi lugng 0,5 kg.
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N4m nguyén liéu dugc chia ra mi nim,
than n4m, phan phé& phu phdm (PPP). PPP la
phan ré gia va moét phan than nidm bi loai bd,
sau d6 mau dugc lam lanh sau, siy dong kho,
nghién va bao quan 6 -20°C

Déi véi ndm So tréng, SO tim, ndim Pui ga:
Phan PPP dugdc bét dau ti diém cudi ciia than
cat lén trén than khoang 1,5-2cm, phan mil
ndm 1a ti dinh n&m dén diém dau cta phién
nam gan than nhat.

D6i v6i ndm Mé: Phan PPP 1a tit diém cudi
than dén than khoang 1-1,5cm, phan mii dudc
tach ra tu than.

Nghién ctiu duge tién hanh tai Phong thi
nghiém trong diém Coéng nghé sinh hoc thuc
pham, Khoa Céng nghé thuc phdm, Hoc vién
Noéng nghiép Viét Nam.

2.2. Phuong phap nghién citu

2.2.1. Chuén bi dich chiét miu

Dich chiét nd&m dudc chuén bi theo quy
trinh cia Hui-Yin Fu va cong su (2002) v6i mot
vai thay ddi: 0,5g bot ndm déng kho duge dong
nhat trong 20ml ethanol 70%, diat & bé 6n nhiét
trong 1h 6 60°C, sau dé ly tAm 6.000 vong/ph, 10
phuat, thu dich trong. Dich duge c6 quay chan
khéng dén kho, sau d6 hoa lodng véi 10ml nuéde
cat. Tiép tuc déng nhit bing may Vortex trong
5 phit, ly tAm thu dich va bao quan ¢ -20°C.

2.2.2. Xac dinh lugng polyphenol téng sé

Ham lugng polyphenol téng s6 duge xac
dinh theo phuong phap Folin-Ciocalteu duge Fu
va cong su md ta (Fu et al.,, 2011). Tién hanh
pha loang dung dich v6i néng d6 phu hgp (dich
thu dugc 6 phan chiét mau). Sau d6, hit 0,5ml
dung dich miu da pha lodng vao &ng nghiém.
Thém vao 2,5ml dung dich Folin-Ciocalteu (da
pha lodng 10 l4n) va dong nh4t bing may
Vortex, dé dung dich phan tng trong 4 phut.
Tiép tuc, thém 2,0ml dung dich Na,CO, 7,5% va
ldc déu. Dé dung dich & nhiét d6 phong trong
béng t6i 2h. Sau dé do d6 hap thu quang hoc 6
budc s6ng 760nm.

Gallic acid dude ding lam chét chudn. Ham
lugng polyphenol duge biéu dién theo miligam
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duong lugng acid gallic trong 100g chat kho bot
nim - mgGAE/100g chat khoé (mg gallic acid
equivalent/100g).

2.2.4. Xac dinh hoat tinh chéng oxi héa

Kha nang chéng oxi héa dudc xac dinh bing
phuong phap Diphenylpicrylhydzaryl (DPPH )
(Tarbart et al., 2009). Pha loang dich chiét mau
dén khoang noéng d6 phu hgp, hit 0,1ml dich
chiét mAu da pha lodng vao 6ng nghiém. Mau
ddi chiing thay dich chiét bang nudc cit. Sau do,
hiut thém 2,9ml dung dich DPPH vao 6ng
nghiém va dé trong béng t6i trong 30 phit. Po
d6 hap thu quang hoc 6 517nm. Ty 1& kim ham
dugc xac dinh theo cong thiic:

AA (%) = (Ags chitng ~ ALz)*100/ Ay chitng

Trong d6:

Agsi thing: DO hp thu quang ctia mAu doi chiing

A_;.: Do hap thu quang cia mau can xac dinh

Trolox — mét dan xuit cha vitamin E dugc
dung lam chét chudn. Kha ning khang oxi héa
dude xac dinh dua trén do thi chuén gitta néng
d6 trolox va ty 1é kim ham, dugc biéu dién bang
umol (Trolox equivalent/100g) (TE/100g).

S6 liéu duge xt 1y bing phan mém Excel va
Irristat 5.0

3. KET QUA VA THAO LUAN

3.1. Ham lugng polyphenol trong cac bo
phan ctia nAm

3.1.1. Ham lugng polyphenol trong mii nAm

Ham lugng polyphenol téng s6 trong mil
(Hinh 1) cao nh4t v6i nAm M3, dat 245,3+4,0mg
GAE/100g, ham lugng chat nay trong mii thap
nhit v6i ndm Ngoc chim dat 95,6 + 2,4 mg
GAE/100g. Trong khi d6, mi ndm So tring dat
95,6 £ 2,4 mg/100g, ndm SO tim 119,5 + 5,2
mg/100g, nAm Dui ga 153,5 + 4,2 mg/100g.

Theo nghién ctiu cua Isabel va cong su
(2007) trén hai loai ndm #n tai B6 DPao Nha,
polyphenol trong mt ndm Lactarius deliciosus
la 10,66 + 0,52 mg/g va nidm Tricholoma
portentosum 6,57 + 0,31 mg/g. Nhu vay, ndm
tréong ¢ Viét Nam c6 ham luong polyphenol cao
hon so véi trong tai B6 Pao Nha.

3.1.2. Ham lugng polyphenol trong thin nAim

Ham lugng polyphenol trong than ndm
nghién cttu dugc trinh bay 6 hinh 2. Ham lugng
polyphenol thdp nhat ¢ than ndm So tring, dat
83,4 + 3,0 mg GAE/100g, cao nhat 6 thAn nadm
M6 v6i ham lugng 176,4 + 4,3 mg GAE/100g;
nim Dui ga dat 104,4 = 3,3 mg GAE/100g, ndm
So tim dat 96,5 = 5,2 mg GAE/100g, ndm Ngoc
chAm dat 95,6 + 2,4 mg GAE/100g. Trong
nghién ctu cua Isabel va cong su (2007),
polyphenol trong thin ndm Lactarius deliciosus
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Hinh 1. Ham lugng polyphenol trong mit nim
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Hinh2. Ham lugng polyphenol trong than nim

la 6,31 + 0,29 mg/g va 3,91 £ 0,17 mg/g trong
nim Tricholoma portentosum, ham ludng nay
cling thap hon trong mii ndm. Ngoai ra, trong
nghién ctu ctia Jagadish va cong su (2010) vé
nim Termitomyces reticulates tai An Do, ham
lugng polyphenol trong miai (2,9 + 1,00 mg/g) 16n
hon trong than (2,5 + 1,00 mg/g).

3.1.3. Ham Ivgng polyphenol trong phé phu
phdm (PPP) ctia nim

Ham lugng polyphenol trong PPP cia nim
loai ndm an (Hinh 3) cho thay ham lugng
polyphenol trong ndm M3 16n hon rat nhiéu so
v6i ndm So trang, SO tim, Pui ga, Ngoc cham.

250

Ham lugng polyphenol thay déi theo céac
loai ndm khéic nhau: ndm Mé > ndm Dui ga >
ndm SO tring > Ngoc chAm > ndm So tim véi
ham lugng dat 167,2 + 3,3 mg GAE/100g; 81,7 +
2,5 mg GAE/100g; 65,9 = 3,7 mg GAE/100g; 55.3
+ 0,9 mg GAE/100g; 43,1 + 0,5 mg GAE/100g.
Trong nghién ctiu cia Wieland Peschel va cong
su (2006), ham lugng nay trong phé& phu phdm
san xudt d6 hop artiso 1a 8,15 + 4,99 mg GAE/g
CK, ph& phu phdm maing tay 60,14+ 5,85 mg
GAE/g CK. Viéc tan thu ph& phu phdm nim &n
dé thu nhan ché pham polyphenol va st dung
ch€ phdm phuc vu nganh céng nghiép thuc
pham, y hoc can dudc quan tam.

200

150

100

mg GAE/100g

H

50

Nam So

tréng

Nam So tim Nam Pui g2 Nam Ngoc

Nam mo&
cham

Hinh 3. Ham lugng polyphenol trong PPP ctia ndm an
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3.2. Hoat tinh chéng oxi héa cia nAm

3.2.1. Hoat tinh chéng oxi héa trong mi
ciia nim

Hoat tinh chéng (khang) oxi héa ctia mil
ndm dudc thé hién trong hinh 4. Hoat tinh
chong oxi héa trong ndm M3 cao nhit dat 337,9
+ 4,2 nmol TE/100g, ndm So trang dat 152,8 +
4,6 pmol TE/100g, ndm Dui ga dat 148,2 + 3,6
umol TE/100g, ndm SO tim 1a 145,1 + 4,7 umol
TE/100g, ndm Ngoc dat cham th4p nhat dat
90,1 + 2,3 umol TE/100g.

3.2.2. Hoat tinh chéng oxi héa trong than
ctia nim

Hoat tinh chéng oxi héa trong than cua
nam loai ndm dude thé hién trong hinh 5.

Hoat tinh chéng oxi héa trong than nam Mg
294,9 + 2,6 pmol TE/100g , ndm Dui ga 137,6 =
0,6 umol TE/100g, ndm So6 trang la 124,9 + 2,6
umol TE/100g, ndm SO tim 122,8 = 3,0 pumol
TE/100g va ndm Ngoc cham 1a 70,2 + 1,6 umol
TE/100g.
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Hinh 5. Hoat tinh chéng oxi héa trong than ctia nim
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3.2.3. Hoat tinh chéng oxi héa trong phé
phu phidm (PPP) ctia nim

Hoat tinh khang oxi héa ctia phé& phu
phdm ndm (Hinh 6) th&p hon rat nhiéu so véi
mi ndm va than ndm, dao dong tir 24,2 - 135,2
umol TE/100g tuy ting loai khac nhau. Trong
dé hoat tinh cta r& ndm M3 > ré& ndm Dui ga >
ré ndm SO tim > ré ndm SO tring > ré nim
Ngoc cham.

Hoat tinh khang oxi héa ciia PPP nim md va
PPP ndm Pui ga gin bang nhau, lan lugt la
135,2 + 1,8 pmol TE/100g va 133,1 = 5,1 pmol
TE/100g, cao hon so véi trong than ndm So tring,
nim SO tim va ndm Ngoc cham 14 24,2 + 3,9 pmol
TE/100g, ndm So trang 38,9 + 4,4 pmol TE/100g,
ndm So tim 1a 49,0 + 8,1 umol TE/100g.

Ng6 Xuan Manh, Lwong Thi Ha, Ngé Xuan Trung

3.3. Mé6i tuong quan gitta ham lugng
polyphenol va hoat tinh chéng oxi héa

MG6i tuong quan gitia ham lugng polyphenol
va kha ning chéng oxi héa ctua dich chiét tu
nidm in dugc xac dinh théng qua hé s6 tuong
quan. Két qua trinh bay ¢ hinh 7 cho thdy méi
tuong quan nay tuong ddi chit ché (R*=0,7988).

Trong nhiéu loai qud, hoat tinh chéng oxi
héa phu thudéc vao ham lugng polyphenol.
Nghién ctiu cia Gruz va cong su (2011) trén qua
Son tra cho thdy ham lugng polyphenol va hoat
tinh khang oxi héa c6 méi lién quan dén nhau
trong d6 kha nang chéng oxi héa cia qua Son
tra phu thudc vao ham lugng polyphenol. Theo
Abdullah va cong su (2012) téng ham ludng
phenolic cia dich chiét xuat ti ndm an lién quan
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dén kha ning chéng oxi héa (R* = 0,8181).
Nhung trong thuc t&, kha ning chéng oxi héa
trong dich chiét cia ndm c6 thé giam. Oboh va
Shodehinde (2009) khi nghién ctiu trén ma va
than ndm Coprinus sp. va Volvariella esculenta
cho rang ngoai ham lugng polyphenol quyét
dinh dén kha ning chéng oxi héa cia ndm &n,
con c6 nhiing chat c6 kha nang chong oxi héa
nhung khéng phai 1a phenolic (non-phenolic)
nhu vitamin C, vitamin E va L-ergothioneine.

4. KET LUAN

Ham lugng polyphenol cua 5 loai nidm
nghién ctu la khac nhau; ham lugng nay clng
khac nhau gitia cac bd phan ctia ndm. Ham
lugng polyphenol cao nhat trong ndm Md (mi
nim 245,3 mgGAE/100g; than nadm 176,4
mgGAE/100g, phé phu 167,2
mgGAE/100g). Ham lugng nay trong mai thap

pham

nh4t v6i nAm Ngoc cham, thap nhat trong than
nidm So tring va trong phé phu phdm thdp nhat
12 ndm SO tim.

Hoat tinh chéng oxi héa trong mii, than, ré
nidm MS§ cting 12 cao nhit (mi nidm 337,9 + 4,2
umol TE/100g, than nam 284,0 + 1,5 pmol TE/100g,
PPP nam 135,2 + 1,8 pmol TE/100g trong khi cac
chi tiéu d6 thap nhat & nAm Ngoc cham.

Gitia ham lugng polyphenol va hoat tinh
chéng oxi hoa c6 moi tuong quan tuyén tinh kha
chit ché. Diéu nay cho thdy cac hop chat
polyphenol c6 thé déng vai tro chinh d6i véi hoat
tinh chéng oxi hoa ctia cac loai n4m nghién ctu.
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