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Tom tit:

Gao mam di va dang dwge xem nhw “thin dwgc”, chira dwge nhiéu cin bénh ¢ nuéc ta, do dé cic sin phim gao
mam dang dwoc ban véi gia kha cao. Pé kham pha tac dung thit sy ciia gao mam dbi véi sirc khoe con nguoi so voi
gao chwa nay mam, dé tai “So sanh hoat tinh sinh hoc ciia phin doan dich chiét tir gao mam va gao ltrc” da dwogc
thuc hién. Trong bai bao nay, kha nang chong oxy hoa cia cac dich chiét phéan doan da dwgc so sanh. Két qua cho
thay, ham lugng polyphenol tong trong phian doan H,O cua gao lirc cao hon 4 lan so voi gao mam. Trong khi ham
lu’ong polyphenol tong trong cac phan doan hexane va chloroform gura hai miu gao khac biét khong co6 y nghia
thong ké (p <0,05). Két qua ghi nhin phan doan ethyl acetate ciia gao mam c6 hoat tinh trc ché DPPH cao nhit trong
cac phan doan, ké dén 1a phan doan ethyl acetate va chloroform ciia gao lirc, v6i kha ning trc ché trén 50%. Dbi
véi phuwong phap ABTS, kha ning e ché ciia phan doan chloroform trong gao lirc 1a cao nhit, khic biét c6 y nghia
thong ké & mirc 95%, cao hon cac phan doan cua gao mam. Tlro’ng tu, dbi véi kha nang khir, phian doan nay ciing
cho két qua cao nhat Nhuw viy, xét vé ham lwgng polyphenol tong s0 va hoat tinh chong oxy hoa, cac phan doan dich

chiét trong gao mam khong cao hon gao chwa nay mam.

Tir khéa: Chong oxy héa, flavonoid, gao livc, gao mam, polyphenol.

Chi s6 phén loai: 2.10

Gao mam, mot trong nhitng thuc phém ché bién tir gao, da
va dang duoc tiéu thy nhiéu trong hai thap nién gan day. That
ra, tr nhiing nam 1970, nguoi Nhat da bét dau ché bién va st
dung gao mam nhu mot ngudn thyc pham giau chit so, nhung
mai dén nam 1995 gao mam méi that sy 1a san pham thuong
mai. Mic du quy trinh san xudt gao mam kha don gian (chi
can ngam thoc lirc khoéng 8 dén 10 gio sau do u ¢ nhiét do
30-35°C trong 24 dén 72 gio tiy theo glong thoc, kh1 d6 mam
thoc s& nht ra khoang 1 mm va gao nay mam duoc sy kho, bao
quan noi thodng mat), nhung nhimg gi tri dinh dudng thay doi
dang ké, bao gom ham luong chat béo, protein, khoang chat,
Gamma aminobutilic acid (GABA)...[1, 2].

Chinh vi sy thay d6i gi4 tri dinh dudng d6 di lam ting gi4
tri ciia gao mam trén thi truong. Gia thanh cia gao mam cao
gip 5-6 1an so véi gao trang thong thudng. Gao mam vibigaba
co gia 70.000 dong/kg, trong khi gao trang Thom Lai chi
14.000 dong/kg [3]. Tham chi nhiéu san phdm gao mam duoc
cho 1a ¢ kha ning ngin ngira tiéu dudng, 6n dinh duong huyét,
¢6 chira ham luong cao chat chong oxy hoa, giam cholesterol,
cai thién chire ning nio, diéu tri chimg mat ngd... Tuy nhién,
nhing gié tri dugc tinh ciia gao mam van con 14 vén dé dang
duoc nghién cuu.
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Dé so sanh ham luong chit va kha ning chdng oxy hoa cia
ga0 mam va gao lirc, nghién ctru vé ham lugng phenolic va
flavonoid tong sd, kha nang chong gdc tu do ciia cac phan doan
dich trich gao mam va gao luc da duogc thuc hién.

Doi tuong va phuong phap nghién ciiu
DPoi twong

Giéng gao dugc st dung dé ché bién ga0 mam la gao luc
Nhat (Koshihikari).

Chudan bi gao mam

Khoang 2 kg gao lirc dugc ngam véi nude 35°C trong 8 gio,
gao sau khi ngdm duoc trai d&u 1én khay c6 16t sin vai am, 16p
gao dugc day bang 1 16p vai mong phia trén. Khay gao duoc u
0 35°C trong 48 gio. Gao mam dugc siy ¢ nhiét do 40°C trong
6 gio bang ti sdy (Binder FD 56, Dic).

Ly trich va tich phin doan hop chit

Gao trudc va sau nay mam (1 kg mdi loai) dwgc xay min,
cho vao binh thuy tinh ngdm dam v&i 2 I methanol trong 1 tuan.
Dich trich dugc loc qua gidy loc va duge c6 quay dudi dung
mbi bang méay ¢6 quay chan khong. Dich trich tho dugc pha véi
200 ml nudc cat, sau d6 tach phan doan lan luot véi cac dung
moi theo thir tu gom hexane, chloroform va ethyl acetate. Cac
phén doan dwoc ¢6 dic va pha lodng trong methanol dat ndng
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Abstract:

Germinated brown rice (GBR) has been considered a
“magic medicine” in Vietnam which can cure or treat a
lot of diseases. Therefore, it has been sold at very high
prices. To examine the practical value of GBR on human
health compared with brown rice (BR), the study related
to comparing biological activities of GBR fractions and
BR fractions has been conducted. In this paper, the
results of their antioxidant activity were shown and
discussed. The results revealed that total polyphenolic
content in H,O fraction of BR was four times higher
than that of GBR, and in hexane and chloroform
fractions, the differences between BR and GBR were
not considerable at p < 0.05. Moreover, ethyl acetate
fraction of GBR has highest DPPH scavenging activity,
followed by ethyl acetate and chloroform fractions of
BR (over 50%). In ABTS and reducing power assays, the
inhibitory activity of chloroform fraction of BR was the
highest, significantly different from the others (p <0.05).
Briefly, the total polyphenols and antioxidant activity of
some fractions of BR were higher than those of GBR.

Keywords: Antioxidant activity, brown rice, flavonoids,
germinated brown rice, polyphenol.
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d6 10 mg/ml cho cac phuong phap tiép theo.
Xdc dinh ham lwong polyphenol téng so

Ham lugng polyphenol tong s dugce do dua theo phuong
phap Folin-Ciocalteu dugc mo ta boi Khang va ctv [4] vai mot
vai thay doi nho. HOn hop phan tng gdm 20 pl dich chiét,
100 pl Foline-Ciocateu 10% va 80 pl dung dich Na,CO, dugc
u 30 phat ¢ nhiét d¢ phong trude khi do do hap thu 0 budc
song 765 nm bang may doc quang phd khay 96 giéng (Thermol
Scientific, M§). Ham luong polyphenol trong mau duoc tinh
dua theo duong chuan gallic acid véi ndng d6 tir 0 dén 100 pg/
ml.
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Xdc dinh ham lwong flavonoid t(fng so

Ham Iugng flavonoid téng s6 cua dich chiét duge wéc
lugng dua theo phuong phap dugec mo ta boi Tuyen va ctv [5].
Phan tmg duoc thyuc hién v6i 100 pl dung dich AICL, 2% va 100
ul dich chiét. Hon hop dugc tron va u ¢ nhiét do phong trong
15 phut, sau d6 d6 hip thy quang & bude song 430 nm dugc do
bang may doc quang phd khay 96 giéng (Thermol Scientific,
My). Rutin v6i néng d6 tr 0 den 100 pg/ml duoc st dung dé
tinh ham luong flavonoid tong sé trong mau.

Ddnh gid khd ning khir géc tw do DPPH (1,1-diphenyl-2-
picrylhydrazyl radical)

Phuong phap do kha ning khtr goc ty do DPPH ciia dich
chiét dugc dya theo Minh va ctv [6], md ta nhu sau: Hon hop
phan tmg gdm 0,5 ml dung dich mau, 0,25 ml DPPH (0,5 M) va
0,5 ml dung dich dém acetate (pH 5,5) dugc u trong t6i khoang
30 phat. Bo hip thy cta dung dich dugc do ¢ bude song 517
nm bang may do quang phd (DR 4000U, HACH, M¥). Kha
nang e ché DPPH dugc tinh dya theo cong thirc sau:

Abs dbi chimg - Abs mau
Abs dbi chimng
Trong d6, Abs di chimg Ia d§ hép thu ctia phan tmg khong
cd glich chiét, Abs mau 1a d hap thu cua phan ng c6 dich
chiét.
DPdnh gid khd néing irc ché ABTS (2,2'-azino-bis-3-
ethylbenzthiazoline-6-sulphonic acid)

% Uc ché DPPH = x 100

Kha ning trc ché ABTS dugc do theo phuwong phap duoc
mo ta bdi Tuyen va ctv [5]. Dung dich géc tu do ABTS dugc
pha theo cong thirc gdbm 7 mM ABTS va 2,45 mM potassium
persulfate trong nuéc, u trong 16 gid. Sau d6 hdn hop dung
dich duogc pha loang véi methanol dé dat 4o hép thu dao dong
xung quanh 0,7 ¢ budc song 734 nm. Sau do, phan tng dugc
thuc hién voi 30 pl dung dich mau va 1 ml hon hop ABTS va
trong 30 phut ¢ nhiét d phong. D hip thu cia phan tng duoc
do ¢ bude song 734 nm. Cach tinh twong tu nhur cong thire tinh
phén trim trc ché DPPH.

Khd nang khir

Kha ning khir ciia mau dwoc thuc hién dya theo phuong
phép cua Tuyen va ctv [5], nhu sau: Hon hgp phan tmg gom
¢6 100 pl dich chiét, 0,5 ml dung dich dém phosphate 0,2 M
(pH 6,6) va 0,5 ml potassium ferricyanide [K,Fe(CN), ] (10 g/1)
dugc u ¢ 50°C trong 30 phut, sau d6 cho Vao hon hop 0,5 ml
dung dich trichloroacetic acid (100 g/l). Hon hop phan tng
duoc ly tim vai tée do 4000 vong/phut trong 10 phut. Cubi
cung, 0,5 ml phan trén dung dich sau ly tim dwoc pha véi 0,5
ml nude cat va 0,1 ml dung dich FeCl, 0,1%. Hdn hop dugc do
& bude séng 700 nm biang may do quang pho. Két qua duoc thé
hién bang mat do quang (OD) do dugc. Mét do quang cang cao
thi kha nang khr cang cao.

Phan tich sé li¢u
S6 liéu dwoc phan tich ANOVA, sau d6 kiém dinh trung
binh bang phuong phap Tukey ctia phan mém Minitab 16.0.

n
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Két qua va ban luan
Ham lwgng polyphenol va flavonoid tong sé

Ham luong polyphenol va flavonoid tong sb ciia cac phan
doan dich chiét tir gao luc va gao mam dugc trinh bay trong
bang 1. Di vai polyphenol tong sb, két qua cho thiy phan
doan ethyl acetate c6 ham lugng polyphenol cao nhat trong ca
hai dich chiét tir gao lirc va gao mam, khac biét khong ¥ nghia
théng ké & mirc 95%. Ham lugng polyphenol trong phan doan
nudc cta gao lirc cao hon 4 1an so véi gao mam. Trong khi ham
lugng polyphenol trong cac phan doan hexane va chloroform
gitra hai mau gao khac biét khong y nghia thong ké (p < 0,05).

Bang 1. Ham lugng polyphenol va flavonoid téng so trong céac
phén doan ctia dich chiét tir gao Iic va gao mam.

Phén doan dich  Polyphenol tong  Flavonoid tong s6
chiet s0 (ng/g) (ng/g)
H 20,33£2,36 cd 8,97+0,31 ¢
C 22+0,15cd 0,32+0,01 e
Gao lurc
E  163,14+1148a 33,71+1,49 a
N  90,1+10,13 b 26,3243,00 b
H 0,57+0,02d 0,23+0,03 e
5 C  2,64+0,08 cd 0,55+0,02 e
Gao mam
E  148,6+13,1a 25,29+0,20 b
N 22,46+1,29¢ 5,01+0,29 d

Cac chii cai theo sau trung binh £ do léch chudn khac nhau thi khac biét
c6 y nghia théng k& & mic 95%; H: Hexane; C: Chloroform; E: Ethyl
acetate; N: NuGc.

Flavonoid tong sé trong gao luc cao hon trong gao mam &
hau hét cac phan doan. Cu thé, ham lugng flavonoid trong phéan
doan hexane, ethyl acetate va nudc trong gao ltc lan lugt cao
hon trong cac phan doan tuong ing cia gao mam, khac biét co
y nghia thong ké & mtrc 95%.

~ Tu bang 1 rit ra két luan rang, polyphenol va flavonoid
tong soO trong gao Itrc va gao mam Ia khong co sy khac biét.

Kha nang ché'ng oxy hoa

Kha ning chong oxy hoa cta phan doan dich chiét duoc
trinh bay trong bang 2. Két qua ghi nhan phan doan ethyl
acetate ctia gao mam c6 hoat tinh trc ché DPPH cao nhat trong
cac phan doan, ké dén 13 phan doan ethyl acetate va chloroform
cta gao lic, voi kha ning te ché trén 50%. Pbi v6i phuong
phap ABTS, kha nang trc ché cta phan doan chloroform trong
gao lirc 1a cao nhat, khac biét co nghia théng ké & mirc 95%,
cao hon cac phan doan cia gao mam. Tuong tu, d6i voi kha
ning kht, phan doan nay ciing cho két qua cao nhat. Thong
thuong, céc chét thudc nhom acid béo va terpenoid dugc tim
thdy trong phan doan chloroform. Trong khi cac hop chét
polyphenol va flavonoid phan cuc thuong tim thdy trong phan
doan ethyl acetate va nudc.

Tir bang 2 ¢6 thé két luan ring, kha nang chdng oxy hoa
ctia phan doan dich chiét gao ltc va gao mam cling khong co
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Bang 2. Kha ning chéng oxy héa in vitro trong cac phan doan cta
dich chiét (néng do 0,5 mg/ml) tif gao lic va gao mam.

Phén doan Khi ning irc ché  Kha niing te ché  Khi niing khir
dich chiét DPPH (%) ABTS (%) (OD)
H 18,80+0,76 f 9,570,45 g 0,161£0,004 g
C 6853+0,73b 73,45+1,98 a 0,357+0,006 a
Gao lirc
E  6991£2,16b 47,64+2,47 ¢ 0,279+0,004 d
N 4435+143¢ 20,80+1,71 £ 0,233+0,002 e
H 884£223¢ 14,07+1,88 g 0,176+0,004 f
Gao C 51,284046d 39,77+2,85d 0,291+0,003 ¢
mam E 76434038 a 61,54£2,26 b 0,303+0,005 b
N 64,83£0,67c 32,14£2,39 ¢ 0,296+0,001 be

Céc chii cai theo sau trung binh + do léch chudn khac nhau thi khac biét
c6 y nghia thong ké & mic 95%; H: Hexane; C: Chloroform; E: Ethyl
acetate; N: Nudc.

su khac biét.

Két qua nghién ctru kha niang chdng oxy hoa ciia dich chiét
nudc tir gao mam va gao lirc ciia Esa va ctv [7] ciing cho thdy
su khac bi¢t gitta 2 loai gao nay khong cé y nghia ¢ ca ba
phuong phép la DPPH, TBA (Thiobarbituric acid) va FTC
(Ferric thiocyanate).

Qué trinh ndy mam xay ra lam ting dang ké ham lugng
GABA trong gao nhu nhiing bdo céo truge ddy. Tuy nhién, ham
lugng polyphenol va flavonoid tong s6 trong cac phan doan
dich chiét cia gao mdm khong tang nhiéu so v6i gao chua nay
mam Dong thoi, hoat tinh chéng oxy hoa cua gao chua nay
mam trong mdt s6 phan doan cao hon trong gao mam.
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