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KHOA HQC CONG NGH. 

DAl\IH lilA !ilJ THA \' DOI HAM LU(Jl\lli POL YPHEl\IOL 
VA HO"-T Til\IH CHDl\16 OXY HOA CUA MALT TRDl\16 
ouA TRil\IH !iAl\I XUAT TU M(IT §0 6101\16 LUA Cr 

ool\16 eAl\lli !iDl\lli cUu LDl\lli 
Nguyen T~n Hung1, Nguyen Cong HcV 

T6MTAT 

Nghien ciru nay nhfun danh gia S\f thay doi polyphenol (fPC) va d?c tinh chong oxy h6a cua malt trong qua 
trinh san xuat tl:r 5 giong lua OM4900, Jasmine85, IR50404, OM6976, OM5451. Lua dwc ngam trong 24 giiY 
va nay mama 30-.1:2°C, LhOi gian nay mam tu 0-8 ngay. Ket qua cho tMy, qua trinh nay .mam va rang anh 
huXYn.g rat l&n den thanh phful TPC va ho~t tinh chong oxi h6a cua malt JU.a. Ham luvng TPC d~t cao nhat 
sau 6 ngay nay main (6,4-7,87 mgGAE/g) 6 cite giong ngo~i trl.r gi6ng OM5451la4 ngay (5,27 mgGAE/g). 
Hon nfr'd, ham luqng TPC cao nhat khi rang malt & nhi~I dO 60-70°C (2,97-5,54 mgGAE/ g) ruy theo giong. 
Sv thay d6i d~c tinh ch6ng oxi h6a thOng qua kha n:ing bat goc tl! do (DPPH) d~t cao nhat trong dich chiet 
tu mau rang & nhiet dQ 50-60°C va khac nhau theo nhi¢t d9 rang va gibng. Gia trj IC50 tMp nMt la 221,5 
mg/g a mau rang&60°C thap hon so v&i cac muc xtily nhi~t d9 khac (224,75-361,00 mg/g). Ket qua nghien 
Clru Cung cap thong tin V~ kha nang che bien malt Jua g~O b~ng vi¢c kiem SOat cac dieu ki¢n V~t ly giup cai 
thi~n d~c tinh cMng oxi h6a trong malt 

Tu kh6a: Chtfng oxy h6a, ma/~ miy mAm, raog~ polyphcnol 

1. GIOJ THltlJ 

Malt dq.i m?ch dtrqc xem la nguyen li~u chinh 
trong san xuat bia. Qua trinh che bien malt tht.'1c dfty 
S\,I' phat trien Cua cac enzyme thuy phan khong ho?t 
d¢ng trong h<,lt tho cung nhu S\! hinh thanh cac hqp 
chat chong oxi h6a trong h?t. Chat ch6ng oxy h6a co 
lien quan den vi~c duy tri SI! on d!nh v?t ly va h6a 
h9c cua bia (Vanderhaegen et al., 2006). M~t khac, 
chat chong oxy h6a co tM duqc them vao bia tu ben 
ngoai, ho~c btlng each su dt,mg cac chat ch6ng oxy 
h6a von co trong nguyen li~u (malt va hoa houb.lon). 
Polyphenol la m(>t nguon chinh cua chfil ch6ng oxy 
h6a trong malt, chiem phan 1611 ho?t d()ng ch6ng oxy 
h6a trong bia. Khoang 80% cac hqp chat phenolic c6 
trong bia co ngu6n g6c ru malt lua m(,lch va phfin con 
lq.i ru hoa bia (Goupy et al, 1999). Trong qua trinh 
che bien malt c6 st,r gia t~ng ho?t d<)ng ch6ng oxy 
h6a do phan ling h6a nau khong enzyme (phan t'rng 
Maillard) (Zhao et al, 2008). Khi d.n thiet tang cao 
d(> mau va mill th om cua malt, d.n . tien hanh tang 
nhi~t d(> sa'.y len tren 100°c ho~c chuyen malt sau say 
sang cong doq.n rang tq.o malt sam mau. Khi nhi~t d{> 
tang cao trong qua trinh rang co the g6p phan giai 

I Khoa Nong nghi~p, Truong f)<,ti hoc ciin Tha 

ph6ng va hoa tan cac hqp chat polyphenol tU malt 
(Coghe et al., 2005). 

T?i Vi¢t Nam, malt d?i m<;ich chu yeu du'Q-c nh~p 
khau, trong khi lua duc;rc trong 't.:;U d!a phuong cung 
ch(ra thanh phful dinh du0ng va h~ enzyme, cac ho(,lt 
tinh chong oxi h6a khong kem d?i mq.ch nhtmg hia 
g<,lo chi la ngu6n nguy~n li¢u thay th~. Gq.o duqc bO 
sung vao nhu m<)t ngu6n carbohydrate - CO' chat cho 
qua trinh len men, g410 trfr thanh nguon chat chiet re 
(re hon 75% so v&i malt d(,li m?ch). Cac nghien cuu ve 
san xuat va ling dl,lng cua malt lua gq.o (Capanzana va 
Buckle, 1997; Usansa, 2008; Giaouris, et al., 2012; 
Hung va ctv, 2018) la nhfrng ti~n d~ quan tr9ng cho 
vi¢c thu nghi¢m san xuat bia tu malt g<;io. f>a co mOt 
so nghien ct'.tu v~ vi~c che bien malt tl.r lua gq.o cung 
nhu Sl,f thay d6i thanh phan dinh duong trong qua 
trinh ngam va nay mam cua m()t s6 giong h'.ta ph6 
bt~n (Nguyen Th;,tch Minh va ctv, 2013). Nghien ct'.ru 
nay duqc thvc hi~n nham danh gia tac ci(mg cua qua 
trinh che bien malt (nay mam, rang) den sv thay d6i 
ham llIQ'Ilg polyphenol va hoq.t tinh ch6ng oxi hoa 
tren m<)t s6 gi6ng lua pho bicn t?i dong biog song 
Cliu Long, giup gia tang kha nang su di.,mg nguon 
nguyen li¢u lua gq.o nay mam de xay dlJilg quy trinh 
nau bia d<,lt hi~u qua cOng nhu g6p phan nang cao gia 
tr! cay lua. 
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2. V~T uiu VA PHUOOG PHAP 

2.1. V~t Mu nghien cU:u 

Nam giong lua nguyen chtlng IR50404, OM5451, 
OM4900, Jasmine 85 va OM 6976 dU'Q'C mua tir Vi~n 

Lua dong Mng song Cliu Long, thanh ph6 Can ThO'. 
Lua duqc thu ho~ch vao V\,l dong xuan (thang 3-4), 
say kho (13-14% am) va bao quan trong bao bi PP. 

2.2. Phuong phap che bien malt 

Moi giong lua (300 g) du(YC ngam trong dung 
dich sodium metabisulphite 0,1% trong 30 phut. Tien 
ha.oh ngam lua trong nu&c cat (pH 7) v6i the tich gap 
3 Ian khoi lugng h~l (Ayernor va Ocloo, 2007) trong 
24 gio· a nhi~t d¢ phong, nu&: duqc thay d6i 12 gia 
moi Jan. (J nay mam trong tU u SANYO MC0-5AC 6 
35°C trong th6i gian 1-8 ngay. Malt non du9-c u nhi~t 
(y so°C/60 phut, ti~n hanh rang (y nhi~t d9 thap (50-
1000C) bjng may (Coffee roaster JMS-270, China). 

2.3. Phuong phap phan tich 

2.3.1. xac di11h polyphenol ta'ng (phlJ011g phap 
Foli11-Ciocalteau) 

Can 4 g malt <la nghien nho them vao 20 mL 
methanol, sau d6 sieu am 15 phut (Be sieu am 
Ultrasonic cleaner UC-10) va Hie 15 phut, l<;>c m~u. 
Hut chinh xac 0,1 mL dich l<;>c cho vao binh dinh muc 
10 mL, them 1,5 mL thuoc thtr Folin 1/10, lk va de 
yen 5 phuL Tiep tt,1c them vao binh dinh muc 4 mL 
dung d!ch Na2CO:i 20%, sau d6 dinh mtrc !en 10 mL 
bAng nu&c cat. H6n h<>:p dU'Q'c u trong toi trong 30 
phul. Do ct¢ hap tht,1 cua dung dicb & bu&c song 738 
nm (may quang pb6: Visible spectrophotometer 722, 
Korea). Dem vi tinh bang mg duo·ng lll'<.mg axit galic 
(rngGAE/ gc;J<). 

2.3.2. Kha m111g bit goc tr,r do 

Hut 3 ml dtch trfch malt (theo mo ta tu llll,lC 

2.3.1), them 1 ml thuoc thir DPPH 0,1 mM vao ong 
~m mau, tien hanh vortex va de phan Ung 30 phut 
trong bong toi. f)o d9 hap thu & btr6'C song 517 nm. 
Tinh toan: %DPPH = (Absbfank - AbsmAu) *100/ Absb1<u1k· 

Trong d6: Absbtank la gia t1i d9 hap thu cua mftu tr:lng 
(3 ml methanol va 1 ml D PPH). 

2.3.3. Xac dj11h d9 am 
Can chinh xac 5 g mau nguyen li~u da duQ"C 

nghien nho cho vao COC Slr (da say den khoi lu'Q'I1g 
khong doi). Dem coc chua mau sfly & nhi¢t d() 105°C 
d~n khi khoi luqng coc khong doi. Tinh toan: X 

C1 -C. ;.., 100 t d, X l , l , = - , Tong o: : mm Lrgng nuO'c trong 
m. 

mh (%); G1: kh6i h.rgng eek va mau tru&c khi say (g); 
G2: kh6i hr<,Yng coc va mau sau kh.i say (g); m: khoi 
hrgng nguyen li~u (g). 

2.4. Phuong phap thu th~p va XU ly sci Mu 
Thi nghi¢m du'Q'c bO tri hoan Loan ngtiu nhien v6i 

3 lan l~p l~i, khao sat rung thi nghi~m rieng le. So 
li~u thu th~p duqc xti ly, ve do tbi. tinh d() 1¢ch chu~n 
(STDEV) bing phan mem Microsoft Office Excel 
2016; phan tich ANOVA v6'i kiem dinh LSD va so 
sanh cac mtic d¢ cua t1ing nhan to Mng chuong trinh 
Stagraphics XV.I. 

3. Kfi QUA VA THAO LU~N 

3.1. Ham lugng polyphenol trong nguyen Mu 
Hinh 1 cho thay, ham luqng polyphenol tong cua 

cac giong lua kha tuO'ng d6ng nhau vao dao dong 
trong khoang 2,89-3,43 mgGAE/ g. Ket qua nay the 
hi¢n chi so TPC cao hon so v6i cong bo cua Jirapa et 
EJl. (2016); Moongngann and Saetung (2010) doi v&i 5 
giong lua va gt;to lt'.rc nguyen li¢u cua Thai Lan va dt;ti 
m~ch. Sl,l' khac nhau nay c6 the la do Sl,f khac bi~t cua 
cite giong lua va d~ mt;tch cting nhu phuong phap 
chiet xuat dU'O'C Sfr dt,mg trong cac nghien CUu 
(Dabina~Bicka, Karklina & Kruma, 2011). 

4 

'Cb 3.5 
" ~ 3 
~ 2.5 
!)ii 

= 2 ..::, 
CJ 1.5 

p 
0,5 

0 

3.43 3.34 3.25 3.16 
2.89 

IR 50504 O~J 5451 mr 4900 OM 6976 Jasmine 85 

Gi&ng Ilia 

Hinh 1. Ham lm;mg polyphenol t.Ong trong cac giong l\la 

3.2. Sv thay d6i ham luqng Polyphenol tong so 
thee thOi gian nay m~ (y cac giong lua 

Bang 1 cho thay, c6 SlJ khac bi~t co y nghia 
(p<0,05) d6i v&i TPC gifra cac giong lua va theo thOi 
gian nay mam. Ham 1U'C)'l1g TPC gia tang trong tat ca 
cac giong lua sau khi ngam va tang theo thoi gian 
nay m~m. Ham lLrgng TPC tang tn<tnh sau 4-6 ngay 
dau tien (4,93-7,87 mgGAE/g) va giam sau d6 tuy 
lheo giong hia. Hau het cac gi6ng lua th~ hi¢n TPC 
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cao nhat nhat & ngay th& 6 nhu IR50404, 04900, 
Jasmine 85 va OM 6976 la 7,87; 6,21; 6,4 va 4,93 
mgGAE/g ngo?i trtr gi6ng OM5451 cao nhat la o· 
ngay thlI' 4 (5,27 mgGAE/g). Nhin chung ham luqng 
TPC d?t cao nhat & giong IR 50404 (7,87 mgGAE/g) 
cao hon so v6i cac giong con l~ tli' 1,23-1,7 Ian. Cac 
thay doi sinh h6a trong qua trinh nay mam h<ilt rat 
pht'.rc t(;lp bao gom tang cu0ng ho<ilt d¢ng tong hqp 
cac enzyme thuy phan ding nhu S\f hinh thanh cac 
hqp chat polyphenol tong so va Sl;l' thuy phan b&i 
enzyme cac chat dl! tn'i, ho trq cung cap nang hn;mg 
cho qua t:rinh nay mam (Methner et al, 2003), nhtr 
mot CCJ Che phong thtl d~ ton tCi\i du&i ap h,rc moi 
tnr0ng. Sl,l' nay mim cua ngu coc n6i chung la c6 lQ'i 

vi sl,l' di thi~n chat luong dinh duong va kha nang 
sinh hQc (Egli et al., 2004) bOi cac enzyme thuy phan 
lam thay doi n(>i nhii. Tuong h,r nhu h<ilt <1~ m;;ich 
chua lam malt, ham luQ'l1g TPC trong nguycn H~u 
thap va SC gia tang sau qua trinh nay marn theo thOi 
gian tiing den di~m qrc d~ r6i giam xu6ng. ThOi gian 
nay mam Ia m(>t trong nhfrng yeu tO quan tr9ng nhat 
anh huoog den muc dQ cua cac thanh phan sinh h6a 
(S\f giai ph6ng, hoa tan cac thanh phan lien ket va 
tich luy mot sci hc;rp chat nhlf vitamin C, tocopherols 
va oryzanol) va ho?t d¢ng nhu la tac nhan ch6ng oxy 
h6a (Sharma va Gujral, 2010) va chung c6 the la chat 
ch6ng oxy hoa so· cap ho~c thtr ca'.p (Zhao et al, 
2008). 

s · 1 Anhh • th '' · " d~ h ' I 1 h I t:0 " ( GAE/g) ang uong 01. ~ )annaymam n am ttl'O'DJ2' po yp eno ngso m ,.1 
ThOi gian nay 

IR50404 OM4900 OM5451 OM6976 Jasmine85 
m~m (ngay) 

0 3 24±0 13ni\ 
' ' 

3 09±0 27bA ' , 2,98±0,l8cA 2 62±0 ldA 
' ' 

3, 14±0,18bc/\ 

2 3,95±0,2138 3,92±0,2°u 3,67±0,15c8 3,2±0,06dB 3,78±0, J 9bcH 

4 
nC 4,16±0,14bC 5,27.L0,09cC 3,63±0,11 dC 4 51±0 J 7""~ 4,24::;:0, 13 , , 

6 7 87±0 15aD , ' 6,2!±0,42bD 5,22±0,J 2cD 4,93±0,} 4dD 6,4±0, l411cD 

8 6 04±0 2lal· , ~L:. 5 2J ±Q 25cE 4 67±0 18dE 5, I 2±0,22bcl:: ' , 5,86±0,23 
' ' ' ' 

Ghi chu: Cac chu cAi khac nhau tren cimg m~t c¢t (ho{ic m¢t hang) bie'u thj sv khac bi¢t j nghla thong 
ke 6 mlrc j nghla 5%; a, b, c, ... va A, B, C, ... the hi~11 sv khac bi~t theo gi6l1g va thm gian. 

Tuy nhien, ham luqng TPC c6 xu hu&ng giam (Saharan et al, 2002). D6ng thoo, ·sl,l' giam ham luong 
vao giai dOCi\Il sau cua qua trinh nay mam, c6 the la nay con c6 the la do de huy dOng cac phenol dugc 
do vi~c tang hoc;tt d¢ng cua enzyme a-amylase hru tru Mng each kich ho~t cac enzyme nhu 
(Lasekan, 1996) khi nay mam, lam thay ooi cac chat polyphenol oxyase trong qua trinh nay mfun dan den 
dinh duemg kh6ng hoa tan duqc hru tru trong la mam suy thoai va mat lien ket ctta Polyphenol (Saxena et 
thanh cac chat dinh dmmg hoa tan thOng qua qua al., 2003). 
trinh thuy phan cac d~ phan tlr. Song song do, vi~c 3.3. Anh hu6ng qua trinh rang & nhi~t dQ thAp 
gifu:n tannin cua hCilt nay mam CO the la do Sl.,f hoa tan d~n ch~t ltrQ'llg malt 
cua tannin do mr&c va lien ket polyphenol v(Yi cac 3.3.1. Anh hu<Yng ciia nhi¢t ct9 rang den ham 
chat hii'u CO' khac nhu carbohydrate ho~c protein Im.mg po!ypheno! tong so' (I'PC) 

w 2s th d~haml 1 h I~ th .,, I' a ru· d. ang \l' ay oi UQ'llg polypJ eno tong eo giong ua v n ~t 9rang 
Nhi~t dQ rang 

ffi50404 OM 4900 OM 5451 OM6976 Jasmine 85 
(°C ), ±2 

50 3,70±0,lSaA 3 90±0 69nA , , 5,37±0,lSbA 2 48±0 lcA , , 2 71±0 12dA 
' ' 

60 4,48±0,14atJ 4,74±0,12°11 5,47±0,JJDl:l 2,97±0, 12c" 3,80±0, I 6°u 

70 4,32±0,09aL 3,67±0,Q8"L 5,54±0, 11 DL 2.65±0, I cc 3.29±0, 13il\ 

80 3,57±0,25a.'\ 3,26±0, l 3aA 5,21±0, 11 OA 2,43±0,09C.'\ 3,2±0,09CIA 

90 2,86±0, l au 3, 18±0, 17alJ 4,98±0, I 5ou 2,28±0,08CIJ 2,82±0,07°u 

100 2, 19±0,08"'~ 2,82±0,28'"' 4,74±0,13°" 2,04±0,07cc 2,53±0,09UJ' 

Chi chu: Cac dzu cai khac nhau cting ml)t c9t (ho4c m¢t hang) bilu th/ Sf:l khac biet j ngh.ia tho'ng ke 0-
muc j Ilghla 5%; a, b, C, ... va A, .8, C, ... the hi¢n S{f khac bi¢t theo giong Va nhi~t d¢. 

Bang 2 cho thily, nhi~t dQ rang va gi6ng co anh 
hu&ng ro r(!t den si..r bien d¢ng ham lu9ng polyphenol 

t6ng so, dieu nay th~ hi~n (y tat ca 5 giong JU.a khao 
sat. Trong d6, ham luong TPC cao nhat khi tien hanh 
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rang iJ nhi~t de:> 60°C (2,97-5,47 mgGAE/g) tuy theo 
giong ngogi trtr gi6ng OM 5451 la a 70°C (5,54 
mgGAE/g) va thap nhat khi rang 6 nhi¢t dQ 100°C 
doi v&i rat cit' cac gi6ng. SI,!' gia t:Ang TPC trong qua 
trinh che bien malt ngoai St! bien doi va giAf ph6ng 
cac hqp chat phenolic la nh6m hqp cMt chinh g6p 
ph~n vao ho~t dQng chong oxy h6a cua ngO coc 
(Zhao et al, 2008) ma con cling b&i s1,r hinh thanh 
cac cMt ch6ng oxi h6a m6i, cite san phfun cua phan 
ung Maillard. Ham luong TPC tang dang k~ trong 

B<\n..g" 3. Kha nanj! b~' -1 

Nhi~t d9 rang 
IR 50404 OM 4900 (±2°C) 

50 19.0±0,9 l aA 20,6±0,36bA 

60 l 7,55±0,623
t1 J 7,74±0,4JbB 

70 l 6,30±0.2ac 17,21±0,42bC 

80 15,57±0,43°0 J 6,64±0,46bD 

90 l4,781.0,34ali l 5,49±0,43bl! 

100 J 2,J 7±Q,35"F f 3 ,68±0,49bF 

mau malt rang & giai do~n l'lau, sau l'l6 thi giam 
xu6ng khi rang & nhi~t d(> cao d6 la do cac chat 
chong oxi h6a nh~y cam v6i nhi~t d(l cao va d~ dang 
that thoat. 

3.3.2. An11 huong cLia nhi~t d9 rang de/1 ho~t 
d(Jng chong oxy h6;1 ciia malt 1£ia. 

Ket qua ho~t d(>ng quet goc DPPH cua dich trich 
tlr cac m~u malt duqc th~ hien qua bang 3. 

OM5451 OM 6976 Jasmine 85 

16,85±0,4 7CJ\ 19,95±0, l 6di\ 19,4±0,36aA 
16 16±0 33cl3 

' ' 
19, I 2±0,36dB I 8,87±0,28aB 

14,96±0,08cC J 8,86±0,58dC 16 91±0 3aC 
' ' 

l 3,25±0,54cD L7,31 ±0,15dD l 5,22±0,32aD 
10,12=0,23cE J 6,52±0,27<lE 13,93±0,l38

E 

9 21±0 40cF 
' ' 

I 5,49±0,4 L dF 12.39±0,5laF 

, Ghi chii: Cac cha· ccli kbac nhau tren cling m<?l c<)t (hotfc mpt hang) bie'u U1f S{I khac bi9t f nghia co 
thong ke 6' mlic f nghfa 5%; a, b, c, ... va A, B, C, ... t11§ hi~n SI)' khac hi~t theo gi6]1g vc'i nhi¢t a¢. 

Bang 3 cho thily, d~c tinh ch6ng oxi h6a cua c6 ct~c tinh chong oxi h6a tot hO'n cac muc nhi¢t d() 
dtch chi~t tu cac lo~ malt th~ hi~n sv khac bi~t c6 y con l~. Chi so ICrio & giong IR50404 la 232,95 mg/g 
nghia (p<0,05) gifra cac gi6ng va cac nhi~t di) rang. c? trong mau rang (y 50°C (thap hon tlr 1,01 d~n 2,38 
Nhin chung a cac gi6ng lua, gi6ng OM4900 co hoat lan so v&i cac mt'.rc nhi~t d¢ con l~). Trong khi vfo 
tinh chong oxi h6a cao nhat d9l 20,6% cao hon so v&i cung m()t gi6ng, vi~c rang & cac muc nhi¢t d9 khac 
4 gi6ng con l<;ti khi rang & 500C, dong th61 & cung nhau, chi so ICso dao d(>ng & muc 234,25-554,63 
nhi~t d¢ rang do gi6ng OM5451 c6 hoQ.t tinh ch6ng mg/g; doi v&i giong OM 4900 la 285,88 mg/g trnng 
oxi h6a thap nhat (16,85%) trong 5 gi6ng lua khao mau rang & 50°C, thap han tir 1,001 Mn 1,34 Jin so 
sat. T~ cac moc nhi~t d(l rang khac nhau thi kha v&i cac muc nhi~t dQ con l(li (286,44-384,33 mg/g); 
nang Mt g6c DPPH giam nhanh the hi~n cao o· mtrc gi6ng OM 5451 can 232,2 mg/g trong mau rang & 
nhi~t 500C sau d6 giam dan & cite mtrc nhiet d(> rang 50°C, thap hon tu 1,19 den 1,68 lan so voi cac muc 
cao hon tu 60-100°C. Ml'.rc d¢ giam cua hoat tinh nhi~t d() con I~ (276,38-389,67 mg/g); giong OM 
nhieu hay it khac nhau tren tlrI1g giong lua. s~ giam 6976 d.n 226,55 mg/g lu(Yng chat ch6ng oxi h6a c6 
dang k~ Cua cac hqp chat Chong Oxi h6a CO the dtfQ'C trong mau rang (y 50°C, tha'.p hon tu 1,01-1,64 lan SO 
giai thich la ket qua cua cac phan (mg bimg h(Yp xay v&i cac muc nhi¢t d() con l~i (229,55-372,17 mg/g) va 
ra 6· nhi~t d9 cao. M~t khac, vi~c giam kha nang gi6ng Jasmine 85 can 221,5 mg/g luong chat chong 
chOng oxy h6a trong dich chiet Xt1at da phan anh SU OXi h6a CO trong mau rang fJ 60°C, thap hon'tu 1,01-
hi~n di~n cua cac chat cho di¢n tt'.r, c6 th~ hoQ.t don~ 1,63 lan so v6i cac muc nhi~t d¢ con l~i (224,75-361 
nhu chat chong oxy h6a chinh va ph1,.t (Coghe et al, mg/g). 
2004). 

Thiet l~p bieu do ttrong quan gifra kha nang lo~ 
bO goc tt,r do de xac dinh gia tri IC50 (Hinh 2). Chi s6 
IC50 the hi~n sv khac bi~t co y nghia (p<0,05) gifi'a 
cac muc nhi~t d(> rang, tuy nhien chi so nay lQ.i 
khong the hi~n sv khac bi~t giua cac giong lua khao 
sat. C1:1-the, djch chiet tlr mau rang 6· nhi¢t d(> 50-60°C 

Nhu v~y, lrong qua trinh rang malt Itta & nhi¢t 
d9 thap, ham luqng TPC c1~t cao nhat & 60-10°c, hen 
c:;mh c16 ho<;tt tinh ch6ng oxi h6a ctta cac mau rang 
cao nhat (y 50-60°C, dong th&i d<') mau cua malt tang 
nh~ khi nhi~t d9 rang tang. Qua d6 cho tha'.y nh~m 
gifr cite hqp cha'.t ch6ng oxi h6a cung nhu hoQ.t tinh 
m~ cua chung va ~o dieu ki~n de cac h~ enzyme 
c6 ho~t tinh cao, thi 50-60°C la nhi¢t d¢ rang phu 
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h<:YP cho vi~c xay dl!Jlg quy trinh che bien malt tu 
m<)t so giong lua khao sat. 

600 

~o 

. L 
' :; 

. , 

SO'C 60'C 70'C SO'C 90°C IOO'C 

Nhl~l l'IQ rnog ('C) 

DIR!'-04~ 00:114900 OOM545) 1110M6976 EIJA$1lllOe8~ 

Hinh 2. S\l thay d6i chi s6 IC50 theo nhiet dQ rang va 
gi6nglua 

4.Kfiw4N 
Dieu Id.en XU ly va ch~ bien (nay mam va rang) 

c6 anh hu6ng dang ke den Sl,f thay doi ham luqng 
polyphenol t6ng so va ho?t tinh ch6ng oxi h6a cua 
malt duvc che bien tu cac gi6ng lua IR 50404, OM 
4900, OM 6976, OM 5451, Jasmine 85. Qua trinh nay 
mam (4-6 ngay), lam gia tang ham luqng polyphenol 
tong s6 va d?t cao nMt & giong IR 50404 la 7,87 mg 
GAE/ g, rang 2,42 lan so v6i Ilia nguyen lieu va gi6ng 
OM 5451Ia5,27 (mgGAE/g) tang 1,62 lan so v6i lua 
nguyen li~u. Malt sau khi u nhiet, ham lw;rng 
polyphenol tong so d?t cao nhftt trong 5 giong lua la 
5,54 mg GAE/gCK (6· giong OM 5451, 70°C) va 4,74 
mg GAE/gCK (& giong OM 4900, 600C). Ben qmh 
d6, nhi~t de? rang cung tac d¢ng m~nh me den ham 
h.r()'Ilg TPC cua malt. TPC cao nhat khi rang malt Cl 
nhi¢l d9 60-70°C (2,97-5,54 mg GAE/g) tUy theo 
giong. M~t khac, st.r thay doi kM nang chong oxi h6a 
thong qua kha nang bcit g6c ti,r do DPPH giam nhanh 
theo nhi~t d9 rang va d?l cao nhat & mll'c nhiet so0c. 
trong d6 giong OM 4900 c6 ho~t tinh chong oxi h6a 
cao nhat d?t 20,6% cao h<Yn khoang 1,03-1,22 Mn so 
v&i 4 giong lua con lc;ti. Dich chiet tir mAu malt rang a 
nhiet d(> 50-60°C c6 d~c tinh chong oxi h6a tot hon 
cac m(rc nhi~t d(> con lq.i va khac nhau doi v6i giong 
Jasmine 85 c6 gia bi IC50 thap nhat (221,5 mg/g) & 
m~u rang & 600C, thap hon ttr 1,01-1,63 lan so v6i cac 
muc nhi~t d9 con lc;ti (224, 75-361,00 mg/ g). Nhu v~y' 
malt non duqc rang & nhi~t d() thap giup d.i thi~n 
mau sic, ham lu'Q'Ilg polyphenol tong so va sv thay 
doi ho~t tinh chong oxi h6a ciing dm;rc nh?n thay & 
mall trong suot qua trinh XU ly va ch~ bit'.in . 
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THE CHANGE IN POLYPHENOL CONTENT AND ANTIOXIDANT ACTIVITY OF PADDY 
MALT DURING PROCESSING FROM SOME RICE VARIETIES CULTN ATED IN TilE 

MEKONG DELTA 
Nguyen Tan Hung, Nguyen Cong Ha 

Sununary 
Polyphenols (TPC) and antioxidant activity in malt (80% in beer) play an important role in maintaining beer 
quality stability. Tus study was conducted on the basis of assessing the TPC change and antioxidant 
properties in malting of 5 lice varieties OM4900, Jasmine85, IR50404, OM6976 and OM5451. Paddy is 
soaked for 24 hours and germinate at 35±2 °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 
re:?ults 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 OM5451for4 days (5.27 mgGAE/g). Moreover, the highest TPC content when roasted malt at 60-
700C (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 IC50 value is 221.5 mg/gin 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 Lo the rice vru·iety and the impact 
temperatm-e.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 mall. 
Keywords: Antioxidant, gennination, malt, roasted, totJJl polypheno/s. 
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