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Nghién cfru nay nham danh gia sy thay déi polyphenol (TPC) va dac tinh chéng oxy hoa ctia malt trong qua
trinh sdn xudt tir 5 giong lha OM4900, Jasmine85, IR50404, OM6976, OM5451. Lia duge ngam trong 24 gi¢
va nay mam & 3042°C, thod gian ndy mam tir 0-8 ngay. Két qua cho thdy, qua trinh ndy mam va rang anh
hudng rat Ion dén thanh phan TPC va hoat tinh chong oxi hoa ctia malt lta. Ham lugng TPC dat cao nhat
sau 6 ngay ndy mam (6,4-7,87 mgGAE/g) & cac gidng ngoai trir giong OM5451 14 4 ngay (5,27 mgGAE/g).
Hon ntra, ham luong TPC cao nhét khi rang malt & nhiét do 60-70°C (2,97-5,54 mgGAE/g) tiy theo giong.
Su thay d@éi dac tinh chéng oxi héa théng qua kha nang bat géc tie do (DPPH) dat cao nhét trong dich chiét
tir miu rang & nhiét do 5060°C va khac nhau theo nhiét do rang va giéng. Gia tri IC,, thap nhét 14 221,5
mg/g & mau rang & 60°C thap hon so voi cac mue xir ly nhiét do khac (224,75-361,00 mg/g). Két qua nghién
ctru cung ¢ip thong tin vé kha nang ché bién malt lta gao bang viéc kiém soat cac diéu kién vat Iy giup cai

thién dic tinh chdng oxi hoa trong malt.

Tie khoa: Chong oxy hoa, mall, ndy médm, rang, polyphenol,

1. GIO THIEG

Malt dai mach dugc xem la nguyén liéu chinh
trong san xuat bia. Qua trinh ché bién malt thuc diy
su phét trién chia cac enzyme thiy phan khéng hoat
dong trong hat tho cing nhu su hinh thanh cac hop
chat chong oxi hoa trong hat. Chét chdong oxy hoéa co
lién quan dén viéc duy tri su 6n dinh vat Iy va hoa
hoc cta bia (Vanderhaegen ef al, 2006). Mat khac,
chat chéng oxy hoéa c6 thé duge thém vao bia tir bén
ngoai, hoac bang cach sit dung céc chat chong oxy
héa von c6 trong nguyén liéu (malt va hoa houblon).
Polyphenol 1a mét nguén chinh ctia chat chong oxy
ho6a trong malt, chiém phéan lén hoat dong chdng oxy
héa trong bia. Khoang 80% cac hop chit phenolic ¢
trong bia c6 nguén gdc tir malt ltia mach va phan con
lai tir hoa bia (Goupy et a/, 1999). Trong qua trinh
ché bién malt co su gia tang hoat dong chong oxy
hoa do phan tmg hoa nau khong enzyme (phan ang
Maillard) (Zhao ef al, 2008). Khi can thiét tang cao
d0 mau va mui thom ctia malt, c4n tién hanh ting
nhiét @6 siy len trén 100°C hoac chuyén malt sau say
sang cong doan rang tao malt sam mau. Khi nhiét do
ting cao trong qua trinh rang c6 thé gép phan giai

' Khoa Nong nghiép, Truong Pai hoe Can Tho

phéng va hoa tan cic hop chat polyphenol tir malt
(Coghe ef al., 2005).

Tai Viét Nam, malt dai mach chu yéu duoc nhap
khdu, trong khi lda dugc trong tai dia phuong ciing
chita thanh phan dinh dudng va hé enzyme, cic hoat
tinh chéng oxi hoa khong kém dai mach nhung lua
gao chi 12 ngudn nguyén liéu thay thé. Gao duoc bd
sung vao nhuir mét nguon carbohydrate - co chét cho
qué trinh lén men, gao tré thanh nguén chat chiét ré
(ré hon 75% so v6i malt dai mach). Céac nghién ctru vé
san xuat va tmg dung ctia malt ltia gao (Capanzana va
Buckle, 1997; Usansa, 2008; Giaouris, er al, 2012,
Hung va ctv, 2018) la nhirtng tién dé quan trong cho
viée thir nghiém san xuat bia tir malt gao. Pa c6 mot
s0 nghién ctu vé viéc ché bién malt tir lia gao cling
nht su thay d6i thanh phéan dinh duong trong qua
trinh ngam va ndy mam ctia mot s giong lia phod
bién (Nguyén Thach Minh va ctv, 2013). Nghién ctu
nay duoc thuc hién nham danh gid tic dong cta qua
trinh ché bién malt (nay mam, rang) dén su thay déi
ham luong polyphenol va hoat tinh chéng oxi héa
trén mot so giong lta phd bién tai dong bang song
Ctru Long, gitp gia tang kha nang st dung nguén
nguyeén lieu lia gao nay mam dé xay dimg quy trinh
nau bia dat hieu qua cting nhu gép phan nang cao gia
tri cay laa.
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2. VAT LIEU VA PHUDNG PHAP
2.1, Vat liéu nghién ctru

Nim giong lta nguyén ching IR50404, OM5451,
OM4900, Jasmine 85 va OM 6976 dugc mua tie Vién
Lia déng bang song Ciru Long, thanh phé Can Tho.
Liua duge thu hoach vao vu dong xuan (thang 3-4),
sdy kho (13-14% 4m) va bao quan trong bao bi PP.

2.2. Phuong phap ché bién malt

Maéi giong lua (300 g) dugc ngam trong dung
dich sodium metabisulphite 0,1% trong 30 phut. Tién
hanh ngam lua trong nuée cat (pH 7) voi thé tich géap
3 lan khéi luong hat (Ayernor va Ocloo, 2007) trong
24 gio> & nhiét do phong, nudce dugc thay déi 12 gio
méi lan. U ndy mam trong ti &t SANYO MCO-5AC &
35"C trong thoi gian 1-8 ngay. Malt non dugc u nhiét
& 50°C/60 phut, tién hanh rang ¢ nhiét do thap (50-
100°C) bang may (Coffee roaster JMS-270, China).

2.3. Phuong phép phén tich

2.3.1. Xac dinh polyphenol tong (phuong phap
Folin-Ciocalteau)

Can 4 g malt da nghién nho thém vao 20 mL
methanol, sau d6 siéu am 15 phat (Bé siéu am
Ultrasonic cleaner UC-10) va lic 15 phut, loc mau.
Hut chinh xac 0,1 mL dich lec cho vao binh dinh muce
10 mL, thém 1,5 mL thuéc thit Folin 1/10, lac va dé
yén 5 phut. Tiép tuc thém vao binh dinh muxc 4 mL
dung dich Na,CO, 20%, sau d6 dinh mirc 1én 10 mL
bing nudc cit. Hon hop duge (0 trong toi trong 30
phut. o dé hip thu cua dung dich & budc song 738
nm (may quang pho: Visible spectrophotometer 722,
Korea). Don vi tinh biang mg duong luong axit galic
(mgGAE/gcx).

2.3.2. Khd ndng bat géc tw do

Hiat 3 ml dich trich malt (theo mé ta tir muc
2.3.1), thém 1 ml thuéc thie DPPH 0,1 mM vao 6ng
sim mau, tién hanh vortex va dé phan tmg 30 phut
trong bong toi. Po d6 hap thu & budc song 517 nm.
~ Tinh toan: ¥DPPH = (AbSy — Abs,ui0) *100/AbS e
Trong do; Absy,. 12 gia tri d6 hap thu ctia mau tring
(3 ml methanol va 1 ml DPPH).

2.3.3. Xae dinh do am

Céan chinh xac 5 g mau nguyén lieu da duoc
nghién nhd cho vao céc st (da say dén khoi luong
khong déi). Pem cdc chira mau sdy & nhiét do 105°C
dén khi khéi luwong coc khong doi. Tinh toan: X

G, =Gy x 100
- m
mau (%); G,: khéi lugng cdc va mau trude khi say (g);
G,: khoi lugng coc va mau sau khi say (g); m: khéi
lwong nguyén liéu (g).

2.4. Phuong phap thu thap va xit ly s6 liéu

Thi nghiém duoe bé tri hoan toan ngau nhién voi
3 lan lap lai, khao sat ttmg thi nghiém riéng 1é. Sé
licu thu thap duoc xtr Iy, vé dé thi, tinh do léch chuin
(STDEV) bang phian mém Microsoft Office Excel
2016; phan tich ANOVA voi kiém dinh LSD va so
sanh c4c muc d¢ ctia timg nhan t6 bang chuong trinh
Stagraphics XV.L

3. KET QUA VA THAO LUAN

3.1. Ham luong polyphenol trong nguyeén liéu

, trong dé: X ham luong nude trong

Hinh 1 cho thdy, ham luong polyphenol téng ctia
cac giong lta kha tuong dong nhau vao dao dong
trong khoang 2,89-3,43 mgGAE/g. Két qua nay thé
hién chi s6 TPC cao hon so voi cong bo ctia Jirapa et
al. (2016); Moongngarm and Saetung (2010) déi vai 5
gidng lua va gao lirc nguyén liéu cta Thai Lan va dai
mach. Su khac nhau nay co thé 1a do su khac biét cia
cac gibng lua va dai mach ciing nhu phuong phép
chiét xuat duoe st dung trong cac nghién ctru
(Dabina-Bicka, Karklina & Kruma, 2011).
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Giong lia
Hinh 1. Ham luong polyphenol téng trong cac giéng lta

3.2. Su thay d6i ham luong Polyphenol tong s0
theo thoi gian ndy mam & cac giong lia

Bang 1 cho thdy, c6 su khac biét ¢6 y nghia
(p<0,05) doi voi TPC gira cac giong lua va theo thoi
gian nay mam. Ham luong TPC gia tang trong tat ca
cac giong laa sau khi ngam va tang theo thoi gian
nay mam. Ham lugng TPC ting manh sau 4-6 ngay
dau tién (4,93-7,87 mgGAE/g) va giam sau do tuy
theo giong lia. Hau hét cac giong lia thé hién TPC
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cao nhdt nhat ¢ ngay thtt 6 nhu IR50404, 04900,
Jasmine 85 va OM 6976 la 7,87; 6,21; 6,4 va 4,93
mgGAE/g ngoai trir giong OM5451 cao nhat la ¢
ngay thir 4 (5,27 mgGAE/g). Nhin chung ham lupng
TPC dat cao nhat & giong IR 50404 (7,87 mgGAE/g)
cao hon so voi cac giong con lai tir 1,23-1,7 lan. Cac
thay déi sinh héa trong qua trinh nay mam hat rat
phtc tap bao gém tiang cuong hoat dong tong hop
cac enzyme thuy phan cang nhu st hinh thanh cac
hop chat polyphenol téng s6 va su thay phan boi
enzyme cac chat du trir, hd tro cung cip nang luong
cho qua trinh ndy mam (Methner ef a/, 2003), nhu
mot co ché phong thi dé ton tai dudi ap lue moi
trizong. Su ndy mam ctia ngii co¢ noi chung 1a ¢6 loi

vi si cai thién chat lrong dinh dudng va kha nang
sinh hoc (Egli et a/, 2004) béi cac enzyme thuy phan
lam thay do6i néi nhi. Twong tu nhu hat dai mach
chua lam malt, ham lugng TPC trong nguyén liéu
thdp va sé gia ting sau qua trinh nay mam theo thoi
gian tang dén diém cuc dai réi giam xuéng. Thoi gian
nay mam la mét trong nhing yéu té quan trong nhat
anh hudng dén mirc do cia cac thanh phan sinh hoa
(st giai phong, hoa tan cac thanh phan lién két va
tich iy mot s6 hop chat nhu vitamin C, tocopherols
va oryzanol) va hoat dong nhu la tic nhan chong oxy
héa (Sharma va Guijral, 2010) va chung c6 thé la chat
chong oxy hoa so cip hodc tht cip (Zhao et al,
2008).

Béng 1. Anh hudng thoi gian ndy mim dén ham luong polyphenol téng s6 (mgGAE/g)
Tn};?mgz; ;‘;y TR50404 OMA4900 OM5451 OM6976 Jasmine85
0 3.24+0,13% 3,09+0,27" 2,98+0,18 2.6240,1% 3,14+0,18%
9 3,95:021° 3.9240,2% 3,67+0,15¢ 3,2+0,06% 3,78+0,19%"
4 4242013 | 4,16+0,14™ 5,27+0,09°¢ 3,63+0,11% 4,51+0,17%¢
6 7.87+0,15% 6,21+0,42"° 5,22+0,12°° 4,93+0,14% 6,440,14™P
8 6,04+0,21% 5.86+0,23" 5.214+0,25% 4,67+0,18" 5,124+0,22"*

Ghi chu: Cic chiz cdi khac nhau trén cung mot cot (hodc mot hang) biéu thi su khac biét y nghia thong
ké omurc y nghia 5%:a, b, c.... vd A, B, C,... thé hién swkhic bi¢t theo giong va thoi gian.

Tuy nhién, ham luong TPC ¢6 xu huong giam
vao giai doan sau ctia qua trinh ndy mam, co thé 1a
do viéc tang hoat dong cta enzyme o-amylase
(Lasekan, 1996) khi nay mam, lam thay déi cac chat
dinh duomg khong hoa tan dwoc lvu trit trong 14 mam
thanh c4c chat dinh duong hoa tan thong qua qua
trinh thay phan cac dai phan t@. Song song do, viéc
giam tannin cta hat ndy mam c6 thé la do su hoa tan
ctia tannin do nudc va lién két polyphenol vai cac
chat hitu co khac nhu carbohydrate hodc protein

(Saharan et a/, 2002). DPong thoi, sy giam ham lugng
nay con co6 thé la do dé huy dong cac phenol dugce
lwu triv bang cach kich hoat cic enzyme nhu
polyphenol oxyase trong qua trinh ndy mam dén dén
suy thoai va mat lién két ctaa Polyphenol (Saxena et
al, 2003).

3.3. Anh hudng qué trinh rang & nhiét do thip
dén chat luong malt

3.3.1. Anh huong ctia nhiét dp rang dén ham
luong polvphenol tong s6 (TPC)

Bang 2. Sy thay ddi ham lwong polyphenol téng theo giong lia va nhiét do rang

Nhéfé ‘;‘-’ | IR 50404 OM 4900 OM 5451 OM6976 | Jasmine 85
50 3,70+0,15™ 3,9040,69"" 5,3740,15™ 2,48+0,1° 2,71£0,12"
60 4.48+0,14% 4,74+0,12"" 5,47+0,13% 2.97+0,12° 3,80+0,16"
70 4,32+0,09 3,67+0,08% 5,540,117 2.6540,1C 3.29+0,13% |
80 3,5740,25™ 3,26+0,13" 521+0,11* 2,43+0,09% 3,2+0,09"
90 2,8620,1%° 3,18£0,177 | 4,98x0,15™ 2,28+0,08" 2,82+0,07™
100 2,19+0,08™ 2,82+028" | 4,74%0,13™ 2.04£0,07F 2,530,090 |

Ghi chu: Cac chir cdi khic nhau cung mot cot (hode mot hang) biéu thi su khac biét y nghia thong ké ¢
mute y nghia 5%:a, b, c,... va A, B, C,... thé hién sur khac biét theo giong va nhiét do.

Bang 2 cho thiy, nhiét do rang va giong ¢6 anh

hweomg ro rét dén su bién dong ham luong polyphenol

téng 80, diéu nay thé hién & tit ca 5 giong lua khao
sat. Trong d6, ham luwong TPC cao nhat khi tién hanh
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rang ¢ nhiét do 60°C (2,97-5,47 mgGAE/g) tuy theo
giong ngoai trir giong OM 5451 la & 70°C (5,54
- mgGAE/g) va thap nhat khi rang & nhiét dé 100°C
doi voi tat ca cac giong. Su gia tang TPC trong qua
trinh ché bién malt ngoai su bién déi va gidi phong
cac hop chat phenolic 14 nhom hop chat chinh gop
phan vao hoat dong chong oxy héa cha ngi coc
(Zhao et al, 2008) ma con cang boi sur hinh thanh
cae chat chong oxi hoa moi, cic san pham cta phan
tmg Maillard. Ham luong TPC ting dang ké trong

mau malt rang & giai doan dau, sau dé thi giam
xudng khi rang & nhiét dé cao do la do cac chat
chéng oxi hoa nhay cam véi nhiét do cao va dé dang
that thoat.

332 Anh huong cua nhi¢t dp rang dén hoat
dong chéng oxy hoa ciia malt lia

Két qua hoat dong quét goc DPPH cta dich trich
ttr cac mau malt duoc thé hién qua bang 3.

Bang 3. Kha néng bét géc te do DPPH ctia malt rang
- h‘ngg | w0404 OM 4900 OM 5451 OM6976 | Jasmine85
50 19.0£0,91** 20,6036 16.85+0.47* 19.95:+0,16™ 19,4+0,36™
60 17.55+0,62% | 17.74:041™ | 16,162033% | 19,12+0,36%™ 18,87+0.28%%
70 16,30+0,2% 17.2140.42% 14,961{),08"_: 18,86:40,58" 16,9103
80 15,57=0,43" | 16,642046™ | 13,25+0,54° | 17.31£0,15% | 15,2240,32"
90 14,78+0,34°F 15,49+0,43" 10,12+0,23 16,52+0,27% 13.9320,13%
100 12,174+0,35" 13,68+0.49 9,214+0,40% 15.49+0.41%F 12,3940,51™

Ghi chu: Cic chir cdi khdc nhau trén cing mot cot (hode mot hang) biéu thi sw khdc biét y nghia cé
thong ké ¢ nuic v nghia 5% a, b, ¢,... va A, B, C,... thé hi¢n su khdc biét theo giong va nhiét do.

Bang 3 cho thdy, dac tinh chéng oxi hoa cta
dich chiét tr cac loai malt thé hién su khac biét co y
nghia (p<0,05) gita cac giong va cac nhiét do rang.
Nhin chung & cac gidng lia, gidng OM4900 c6 hoat
tinh chong oxi hoa cao nhat dat 20,6% cao hon so voi
4 giong con lai khi rang & 50°C, dong thoi & cung
nhiét d6 rang d6 giong OM5451 ¢6 hoat tinh chong
oxi hoéa thap nhat (16,85%) trong 5 giong lia khao
sat. Tai cac mure nhiét dé rang khac nhau thi kha
nang bat géc DPPH giam nhanh thé hién cao & mic
nhiét 50°C sau do giam dan & cac muc nhiét do rang
cao hon tir 60-100°C. Muc d6 giam cua hoat tinh
nhiéu hay it khac nhau trén ttmg giong lua. Su giam
dang ké cua céac hop chat chéng oxi héa co thé duoc
giai thich 1a két qua cta cac phan tmg trung hop xay
ra & nhiét do cao. Mat khac, viéc giam kha nang
chong oxy hoa trong dich chiét xuét da phan anh su
hién dién ctia cac chat cho dién (i, c6 thé hoat dong
nhu chat chéng oxy hoa chinh va phu (Coghe et al,
2004).

Thiét lap biéu dé twong quan gitta kha nang loai
b6 goc tu do dé xac dinh gia tri IC;, (Hinh 2). Chi s6
IC;, thé hién su khac biét ¢6 y nghia (p<0,05) gitra
cac muc nhiét do rang, tuy nhién chi sé nay lai
khong thé hién sur khac biét gitra cac giong lia khéo
sat. Cu thé, dich chiét tir mau rang & nhiét do 50-60°C

¢6 ddc tinh chong oxi hoa tot hon cac mue nhiét do
con lai. Chi s6 ICy, & giong IR50404 1a 232,95 mg/g
¢6 trong mau rang ¢ 50°C (thap hon tir 1,01 dén 2,38
lan so voi cac mue nhiét do con lai). Trong khi voi
cung mot giong, viée rang ¢ cac muc nhiét do khac
nhau, chi s6 IC;, dao dong O muc 234,25-554,63
mg/g; doi voi giong OM 4900 14 285,88 mg/g trong
mau rang ¢ 50°C, thap hon tir 1,001 dén 1,34 lan so
voi cac muc nhiét do con lai (286,44-384,33 mg/g);
giong OM 5451 can 232,2 mg/g trong mau rang &
50°C, thap hon tir 1,19 dén 1,68 lan so voi cac mic
nhiét d¢ con lai (276,38-389,67 mg/g); giong OM
6976 can 226,55 mg/g lugng chat chong oxi hoa co
trong mau rang & 50°C, thap hon ttr 1,01-1,64 lan so
voi cac mire nhiét do con lai (229,55-372,17 mg/g) va
giong Jasmine 85 can 221,5 mg/g luong chit chong
oxi hoéa ¢6 trong mau rang & 60°C, thap hon 't 1,01-
1,63 lan so voi cac mirc nhiét 4o con lai (224,75-361
mg/g).

Nhu vdy, trong qua trinh rang malt Ita ¢ nhiét
do6 thap, ham luong TPC dat cao nhat & 60-70°C, bén
canh d6 hoat tinh chong oxi héa clia cic mau rang
cao nhat & 50-60°C, déng thoi dé6 mau cua malt tang
nhe khi nhiét d¢ rang tang. Qua d6 cho thiay nham
giir cac hop chat chong oxi hoa cing nhu hoat tinh
manh ctia chiing va tao diéu kién dé cac hé enzyme
co hoat tinh cao, thi 50-60°C la nhiét do rang phu
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hop cho viéc xay dung quy trinh ché bién malt tir
mot s6 giong lia khao sat.
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Hinh 2. St thay déi chi s6 IC, theo nhiét d6 rang va
giong lua

4. KET LUAN

Diéu kién xtr Iy va ché bién (nay mam va rang)
c6 anh huong dang ké dén su thay déi ham luong
polyphenol tong sé va hoat tinh chéng oxi hoa cua
malt duge ché bién tir cac giong Iua IR 50404, OM
4900, OM 6976, OM 5451, Jasmine 85. Qua trinh nay
mam (4-6 ngay), lam gia tang ham lwong polyphenol
tong so va dat cao nhat ¢ giong IR 50404 1a 7,87 mg
GAE/g, tang 2,42 lan so voi lia nguyén liéu va giong
OM 5451 1a 5,27 (mgGAE/g) tang 1,62 lan so voi lia
nguyén liéu. Malt sau khi 0 nhiét, ham luong
polyphenol téng s6 dat cao nhét trong 5 giong lda la
5,54 mg GAE/gCK (& giong OM 5451, 70°C) va 4,74
mg GAE/gCK (& giong OM 4900, 60°C). Bén canh
d6, nhiét do rang cting tac dong manh mé dén ham
lwong TPC ctia malt. TPC cao nhét khi rang malt &
nhiét do 60-70°C (2,97-5,54 mg GAE/g) tuy theo
giong. Mat khac, sir thay déi kha nang chéng oxi hoa
thong qua kha nang bat géc tw do DPPH giam nhanh
theo nhiét d¢ rang va dat cao nhat & muc nhiet 50°C,
trong do giong OM 4900 ¢6 hoat tinh chong oxi hoa
cao nhat dat 20,6% cao hon khoang 1,03-1,22 lan so
voi 4 giong Ia con lai. Dich chiét tir mau malt rang &
nhiét do 50-60°C co6 dac tinh chong oxi hoéa tot hon
cac mure nhiét dé con lai va khac nhau doi voi giong
Jasmine 85 c6 gia tri IC,, thap nhat (221,5 mg/g) &
mau rang & 60°C, thap hon tir 1,01-1,63 lan so voi cac
mtc nhiét do con lai (224,75-361,00 mg/g). Nhu vay,
malt non duge rang ¢ nhiét do thap gitp cai thién
mau sic, ham luong polyphenol téng s6 va su thay
d6i hoat tinh chong oxi héa ciing duoc nhéan thay o
malt trong suot qua trinh xtr Iy va ché bién.

LO1 CAM BN

Nghién ciu nay duoc tai tro bor Dir an Nang cap
Truong Pai hoc Cin Tho VNI4-P6 bing nguén
von vay ODA tir Chinh phu Nhét Ban.
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THE CHANGE IN POLYPHENOL CONTENT AND ANTIOXIDANT ACTIVITY OF PADDY
MALT DURING PROCESSING FROM SOME RICE VARIETIES CULTIVATED IN THE
MEKONG DELTA

Nguyen Tan Hung, Nguyen Cong Ha

- Summary

Polyphenols (TPC) and antioxidant activity in malt (80% in beer) play an important role in maintaining beer
quality stability. This study was conducted on the basis of assessing the TPC change and antioxidant
properties in malting of 5 rice varieties OM4900, Jasmine85, IR50404, OM6976 and OMbH451. Paddy is
soaked for 24 hours and germinate at 3542 °C, germination time is from 0-8 days. Green malt was tempered
at 50°C for 60 minutes and was roasted at temperatures of 50-100°C until moisture content reaches 5-7%. The
results showed that germination and roasting process greatly influenced TPC and antioxidant activity of rice
malt. TPC content reached the highest after 6 days of germination (6.4-7.87 mgGAE/g) in the varieties
except OM5451 for 4 days (5.27 mgGAE/g). Moreover, the highest TPC content when roasted malt at 60-
70°C (2.97-5.54 mgGAE/g) depends on the variety. The change in antioxidant properties through the ability
to scavenging capacity (DPPH) reaches the highest in the extract from roasted samples at 50-60°C and
varies by roasting and variety. The lowest IC,, value is 221.5 mg/g in roasted samples at 60°C lower than
other temperature treatment levels (224.75-361.00 mg/g). Thus, the change in TPC and the antioxidant
activity showed a statistically significant difference (p<0.05) according to the rice variety and the impact
temperature during malt processing. The research results provide information on the ability to process rice
malt by controlling physical conditions to improve the antioxidant properties in malt.

Keywords: Antioxidant, germination, malt, roasted, lotal polvphenols.
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