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Effect of Monascus pigment from broken rice on inhibition of rancidity in Chinese sausage
Anenand nszuau’ Daned 3rilnnd Saws nadada nuanssn Teadaunsing wazasdng ndnh
Kitisart Kraboun*, Nitipong Jittrepotch, Teeraporn Kongbangkerd, Kamonwan Rojsuntornkitti,
and Worasit Tochampa
UNAREa

mu’i%iﬁm:n@mauﬂﬁ‘lumit,ﬂumsﬁm@@n%miummmsﬁmm«éﬁ@m Monascus Trananlansdinlu
 nuidaany lagldansd Monascus 4 szdufa 0.25, 0.50, 0.75 waz 1.00 % yagvwiiniialunudsamsy sinas
Az AN PV, TBARS, @, a,, Lﬁmmiﬁufﬂauﬁ Frawun, Hads waz arnimmalszamdudanFouiouiy
quﬁmmﬂqmmu@uﬁmm‘lu‘lmﬁ Tnurldussanwidaeuylugeananadnpolypropylene  (PP) FuFnu @
grumgiivies iunan 28 fu wudy AasnegnInALinm A1 PV uaz TBARS veanuisayfinanansd 1.00 % e
PV uaz TBARS ﬁﬁndﬁqmiéu 1 lusnuziinuismaiinanaisi 1.00 % (P<0.05) ildn a* wnfiam (Ruaadasniiqe)

Tuanusit AN L* uas b HAesnian (P<0.05) oA a, 1aanuidsavyinanansd uaz lulasi lussninanisiiu

v
oo

snenilFnanas (P>0.05) Usunuaduvidvann uaz Bunmdammlussuinananfuinenuidsomfinanansd uas
Tulnsst lhAundaunasgundnfusiguey douaunmwniedssamdudanuinuidoavsfinauatsd  1.00 % i
AzULLATINTRLAIUNALLAL ST A e A Tus s iinudssmyiinanansd 050 % 1HFumAzuuuANuTEUEUA
dnsuzing wazanuseuns uazuuuauTaUgefian tnanuidsminanansinnezduaudiduuaci
rantlasyt SHegnaniuinm 7 14 3u uaz 7 54 audneu
AMAIATY | @19 UBBNTIATH THUUAAR AT NUTEauy
Abstract

This research was studied on antioxidant properties of Monascus pigment from broken rice in
Chinese sausage. The 4 levels of Monascus pigment were used (0.25, 0.50, 0.75 and 1.00 % of meat weight).
The PV, TBARS, color values, a,, total plate count, yeast and mold, and sensory property were determined
compared with nitrite added Chinese sausage (control). All sausages were packed in the polypropylene (PP)
bag and stored at room temperature for 28 days. It was found that PV and TBARS values of Chinese sausage
with 1.00 % Monascus pigment were lower than other levels during storage. The a* values was the highest
(P<0.05) (most deep red), while the L* and b* values were the lowest (P<0.05). The a, values of all sausages
were decreased (P>0.05) during storage. Total plate count and yeast and mold of the samples were met the
requirement of the community product standard. The liking scores of odor and taste of 1.00 % pigment added
Chinese sausage was the highest, whereas the color, appearance and overall liking scores of the sausage with
0.50 % pigment were the highest. The shelf life of Monascus pigment added Chinese sausages and nitrite
added at room temperature were 14 and 7 days, respectively.
Keywords: antioxidant, Monascus, and chinese sausage
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A P a P = aaa a o I : i e el
Afleggalunuidsmiiianisiuiliaainiiaujisuieendinduld (Honikel, 2008) Bnvivlulasinldaaly
aziflusnaiansianziie (carcinogenic) #i3unaa N-nitrosamine T4AAANN 18T LAz NIABZITY aqn

lsRuilednd fatiy uwanararsnawnululast Jeiuuwamawilsisanunsnantyuinalilag g

LANANNEITHTNANUNAW1A Ae A13RUAYRINAINITETN Monascus purpureus TUTUANTRANNTITNTIR

Il '
<< & !

THiAui NTIAQN HANLaeady warlinudndugnsneds S UnNauAUANANE M TRIATIZTTIATRAD
e - o | ; X o L - n
MTas M.purpureus wantutiazlsznauliaag Monacolin K Tnparsanwaniiifua1 s iia uauts
fuansfituesndiadu Tseng et. al. (2006) ANHINTRENITEIN M. purpureus ULQNLABETY UaTgn
P} I ' Y ' P a a o :/ aaa « a o Tl

Weanaas wudn anrdsenainiidszdnsnanluntsdudedgitenideseendiadu (Inhibiton  of

peroxidation) uay Ananssnlunisnndneyyadase DPPH (DPPH free radicals scavenging activity)

ar

BAMNATAANNITOIN M. purpureus  NINANAIUNAANTUYINUITEIVY

]

ANAUANTR  119RULD

Le »

'
<A

Faguszasrrasnidl eAnena89ansd Monascus Tunistadantsdulun@ninusinuideay
o ax
alnsniuazanong
NTUARANTA Monascus 1AEinTes1 Monascus purpureus TISTR 3080(10° spores/ml) 1/gn
y o x w WEETN % A

asuutaredransindelnafinuduGusuminny 31.26 + 1.08 % nviaeduszaziaan 21 U nae’in
ﬁuﬂﬁﬂmﬂ‘i’mﬁﬁﬁmﬁLfﬁmfasim@‘uﬁmﬁ@uau%uamuqﬁ 50°C {lunan 30 Falus uaznaningns
< dd o

A#MUaNTATANY (BNUEA 95 % AEn ATlSATIAI 2 : 1 wasantutinlinsasuazllssmasainazany

88N TN&9RAINE89N Monascus  TanAlEANdNdL 4 $26U Ao 0.25 0.50 0.75 way 1.00 % 184

v

vuidnitfe snuanaslundniudinudsasy Tnonudomyuaniulan@aoududy 125 Jadniusie
Alansutiwinide Wuaasrauan wdafusinudsmyiinaslfussqadugawaiain Polypropylene (PP)
i 60 Tuaseu Tanilnuuusssuan ufigrumgiives Wusrazinan 28 fu dnuidsauninnisasedey
ATUNIW WAT BIENITALTNHINN 7 7 U NN1TMARDS 3 31 Taamsaaaey 3aAnE dauiAteeind
HUNTER LAB $1 DP 9000 m92aindluszuy CIE Lab Tnedoluganais udamaaunaidud L a*
WAz b*, a,, Peroxide Value (PV) (Shantha and Decker, 1994), Thiobarbituric acid reactive substances
(TBARS) (Witte et. al., 1970), mmu@aumwwm (AOAC 1990) ﬂ?mmmmm :mmvmm (AOAC
1990) warAmuNmnNYszamdndalaedsivas LLuumwmau 9 321 (9-point hedonic scale) 1004
NARDLAUIU 25 AL m@uﬁ@ﬁmmﬁwm AATevA Ll Tl (ANOVA) LL@::LLI?‘EIULVIEIU?\”!L%@HI@UW:é
Duncans'’s new multiples’ range test (DMRT) FerdumnEaii 95 % Imﬂ‘l‘i‘[ﬂmnmé’\L?fagﬂmmﬁﬁ
Statistical Package for the Social Sciences (SPSS) 198541 10.0 (SPSS Inc., Chicago, IL)
HANNSNARNDILAZAANT DI
1. AA (L%, a* uwag b*)
A (L, & uay bY) waneihe annsdin vide sewnesdlundniuel TedenareArnTouTe?

v

- < U d Ql -4 L sl y”
g13TnA aannimmaaesaziiuléiin WeuFunnansd Monascus unnTuassinlsinuiiaamyHaua?
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Ju lnefiin A a* ANAW uaz A1 L° uaz b HAanad waziiialdansd 1.00 % avlunuidoayazsinlg

D

. o _ Tan ko o ~ < ~
A1 a® NInnge laeh A1 Lt uag b* JAnaenas Tuansinismnilsuuansd Monascus Nifauga viia

0.25 % laalunudsamyin Wnudsmyiidunaduuinndrduasinaanlalulagy 3avin 1% A1 a* 189

U

=

- & O = - % , b -
nudssyinaululnsviiddasiian Tnafidl L waz b* AwInAgn (Figure 1) ilafinniuangnisiiu
FE - L8y 0 AT % o .oy
wudn Waiinsrazaat lunsiiuinsnuid syl aunanaauas Wesan duasiiiaainlulnsviazling
FadaNuLaY UV kaz A usaw (Honikel, 2008) luanuznansdunaannidasn Monascus [ztianIg
Waguulaareaand (L, a* uay b*) iagan wad way Aufaudutlasasaliaisadanisidganinuas

liAFTAEanNu (Galaup et. al., 2005)

¥
sgcontrol —*— control
= 0,259 = 0.25%
L% a
10 0.50% 0.50%
0" o T T T T 0.75% 0.75%
0 7 14 21 28 359 —=—1.00% 0 L 14 21 28 35( ™ 1.00%
storage time (days) storage timje(days)

L* a5

—*— control

= 0.25%

o

0.50%

0.75%

0 7 14 21 28 as| - 1.00%

storage time (days)

b
Figure 1 The L*, a* and b* values of Chinese sausages were added 4 levels of Monascus pigment
and nitrite for 28 days
2. A1 a,
Figure 2 wamsiianisilanuuilasnesdn a, u‘?@ﬂ?mmﬁﬂ%m:luqm%w:ﬂ Wuin Aaen
Uz AL A1 a, Teenuidssmyyngasiinlinanaadnies uasileRansunluudaziu M a,

lunudsanynngnsiisnliunnsreiuetinaidudfuneaia (P>0.05)

'
=l

a1aaziianwe e n alnalneRau (PP) fAnnuaiuisalfaaudu uaz aniAduduls an

< '

MR uuANNTUR NS ANRTNNT TN e AN NTURINEARA U A UsTanAls (an19R, 2545)

Y q
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1 _l —*~ control
A ~=- 0.25%
a,05
0.50%
0 T T T T | 0.75%
0 7 14 21 28 35, RO
storage time (days)

Figure 2 The a,, values of Chinese sausages were added 4 levels of Monascus pigment and nitrite for

28 days
3. Peroxide Value (PV) W&z Thiobarbituric acid reactive substances (TBARS)

AN peroxide Walfauennisiin oxidation wa4luLazingL N1z peroxide Wuauwas
HingweliTen Autoxidation Tne peroxide f‘:@:ﬁmmnﬂﬁﬁ?m{mﬁ”\u (initiation) 224177381 oxidation
({13, 2548) Fn PV wsanuisamyiinalulasd aziuueliniadugeanluiui 7 Sannndnudoms
'luzgm’é‘u 1 pEaNTBANATUNINAN (P<0.05) (Figure 3) waenda miniiuunltiuanas luansiia Py
m@qr}uﬁmuﬁmumizmnﬁﬂm Monascus quﬁumumqmﬂﬁﬁnm WRAN PV ffaﬁﬂﬂndwzgmﬁmﬂm
Wlant waznuismsinauansd 1.00 % azldr PV sndigrsa 7 8t WHTE&ATYNNanaA(P < 0.05)
AABADIYNITIALINE §9uAY TBARS un1ImMAaaun9ia Lipid oxidation Tnenilunisdnaisusznay
wan malondialdehyde uflusiaiiinainnnsidestdaes lipid hydroperoxide Tnefluanssznouiivnls
Lﬁmnﬁuﬁu'lumﬁmﬁmfﬁmmiﬁﬂ‘lmﬂuqq (Laguerre et. al,, 2007) A1 TBARS 19anuideansyngns azil
wnliunaenrzozinaresmafiuineg taurn TBARS teanudsavyiinalulas qqndwqméuq
lunnisit uazAn TBARS 189nuideamyiinauansd 0.75 uaz 1.00 % fAmndigaaau - deluunnsinaiu
BENNTHANATYNNADA (P>0.05) ARBABNYNITIILINEN (Figure 4)

qut.%muﬁmmumﬁmm%mq Monascus iBnniifisnanntuazsinlie PV uaz TBARS
Heundn nuidsasifinaniulas etradiuléda desann Fe?* fiaglu myoglobin molecule iy
sineanlad (NO) #ildanmsidslulae faduans oxidize vl Fe luhilu Fe* Tne Fe™* azanansai

<

T - . ' Py x
Wiia oxidation nunsaluTusiialudusalé (Laguerre et. al., 2007) luntienans@nigas Monascus
nameanun ledpuanTRduatssiueandindu (Galaup et. al., 2005) lapas@aIni@as Monascus W
a19wan Monacolin K Teazfidse@nsnwlunisdudelfjizen peroxidation war n1sdudayyasass

DPPH (Tseng et. al., 2006) fatiu ae@unsagaan1fAndn PV uay TBARS wiagzaanisiiu Ikdind

< d‘ «
nuTsamynuanlulagy
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Figure 3 Peroxide value (PV) of Chinese sausages were added 4 levels of Monascus pigment and

nitrite for 28 days 1
’§ —_——
% 10 control
b
2 8 —-0.25%
<o( 6
> 4 0.50%
(o))
£ 2
(r,r) 0.75%
é 0
= ME00%%
0 7 14 21 28 35
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Figure 4 Thiobarbituric acid reactive substances (TBARS) of Chinese sausages were added 4 levels
of Monascus pigment and nitrite for 28 days

3. SN URAUNTEMIUNA Uz TAAUAZT

al o

Table 1 war 2 nisiiuinuAguuniivies Uinnnudesdunidianuanuidaanyngasd

wnlinasasraanatgnsiiuing Ineatlutog 2.602 - 3.340 log cfu/g USnmugas uazsnveaenuides

o o ar

wynngarinindaduazaliuansaiuedeiiedAyniealia (P>0.05) naanaignisiiuinm uay

o o

TurnsinuidsaygvngasluwsiariuBunudausssianualdunnsetnaiiiad1Aoyn1eada (P>0.05)

v
S o o IS

Tngaglugag 16.66 - 26.66 cfu/g N1IaRAITBNTERAUYIEIaMNA uazdamsreanuisenyinanansd

Monascus \i843a1n1T831 Monascus  azainansufiousndudaunaiFeold (ywua,  2540) lu

v
a < o

B o rdl a o « I~ ‘:, I e o ar é’ <<
wuzdariululnninuanlusdaiusinuidsagiu asianau@ lunsdudadeqdunsd aaduavg

VW lifFuuqauvised Manunanaeat19seiiiad (Honikel, 2008 ) wazaziiuladn tRunantaqdaundd

v
a g

vianuaresndnius ldinuinusiuasguresdaiurig i idnvue 1Teiesiadunstianua L

q

1x 10° colony/g %#8 5 log cfu/g usziiumdiasiuazslitin 100 cfu/g (Nsen3vanamnIsy, 2546)

leTatal
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Table 1 Total plate counts (log cfu/g) of Chinese sausages were added 4 levels of Monascus

pigment and nitrite for 28 days

3(ns)

7 14" 24 28"

‘control'  °3.151"  *3.097°  73.084  °2.963°  "2.602
0.25%  °3.126° °3.130°  3.076  "2.959° 25627
0.50%  “3.162° °3.004® 3076  "2.942  °2.704
0.75%  °3.186" °©3.040°  “3.026 *2010° 2715

1.00%  “3.340° °3.043°  °3.014 °2.859° %2733

' Means with different letters within a column are significantly different (P<0.05)

? Means with different letters within a row are significantly different (P<0.05)

¥ Means with different letters within a column are not significantly different (P>0.05)

Table 2 Yeast and mold (cfu/g) of Chinese sausages were added 4 levels of Monascus

pigment and nitrite for 28 days

il T 14" 21" 283
"control AEP333'™  5EEwm 23.33 30 26.66
"0.25% 23.33 23.33 28133 30 20
"0.5% 23.33 20 23.33 23.33 23.33
"0.75% 16.66 20 23.33 23.33 30
"1.00% 16.66 20 23.33 23.33 20

1(ns)

Means with different letters within a column are not significantly different (P>0.05)

2(ns)

Means with different letters within a row are not significantly different (P>0.05)
4. AUNNNUTERNANLR

NIMARALAMUNINNINY A MANTATABIT IHAZUUUAINTEY 9 T2AL WY ATUANHY
M9 azAnEuzlsngresnuiswmyiinanasd 0.50 % A UATIILAY N TE LN NNGNgRTEY
esanniiduneii lidinuar iigeuaudull luansfinudsamsiinanansd 1.00 % waz wan ot 19
pzuuutiaandngasau 1 iesanddiunadudiuly uhzddewdulungf Tmaqm‘imuﬁmu‘lu
19 uar @198 0.25 UAZ 0.50 % IAFUAZUUUAINTAUATLA wazAnwuzLlsng faduil 21 uaz
@mﬁnwm:ﬁmmmﬁumn?{u quﬁmuuﬁmmﬂuimﬁ 1§ FuAzuuiA L TeLRaTUR 7 Sakuius iy A

PV figegaludui 7 Inuansdszney Hydroperoxide azgeminlidaanasanniudn PV anaaiileain

b.

Hydroperoxide ({ian1saanusa lenanAusninauiy lnaanisiuuanseanuiiual TBARS (581,
=2 o v o o o ) X = ! ' A sl Al Sl X

2548) A lWAn TBARS uavain 7 duiluualiugeau uay §uilnaBuldseusuaiun 14 (unu
d =z = = N = 4 P = @ a o <& °

Wassnfinauiiu lurnsinuilsanyinauas@aniies Monascus Jilsz@ninwsiuaandiadu 3

' ' o
Wazaanisifindn PV - uaz TBARS awinilaiuaAzuuuAngeufieiun 14 lnanudaaynuanadia

27N
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1.00 % FUAZILLANTEL AU AT R LA NAUNANNINGATEY (Table 3) AANLTALIINTEY nud ey
panluland IEuATuuA I TeUEaTuT 7 T1aenndBeTLAILNAINNTELTEINABUASTATIR AT
AzuNuAINTE TR 7 Wudaa Ty AvirlFergmafuinsnuidsy el ity 7
'lumu:*?‘iqm%mmﬁmuma‘ﬁ Monascus ninaaudindu IfuaruuuaauTeusandieiudl 14 14
AEAAAATLATLLLANTLTRINALLAZIATR RIFFUATILNUANNTALTATUA 14 WuiFbaiu 3aiali
gy AT nENUEnmyAnanansd Monascus Wiy 14 41 aziiulddramuteudiunay uay
samAti fansnafumsazuuuA e L sndae
d5Uuanisnaaas
Wunnuansdfmanzanininld Hlunudsamy Ae 0.50 % desainildr PV uar TBARS #itiew

[l v
-l

ndnuidsmynanlulan (P<0.05) anvhlifuazunuannteusud dnwuzlsng uay ANTey

mugeign Tnefinsldansd 0.50 % Sengniafiuinm 14 fu snfinudsanfinanlulant fergns

S uied 7 5u Seuanelidiudn a1sd Monascus Taefinergnisifiusnenuan il
naRnssuUsznA

nAdelliFuuaiuayunidea Nl ssaiiueiumy Yszanthulszunu 2552
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Table 3 The liking score of Chinese sausages were added 4 levels of Monascus pigment and nitrit

for 28 days
liking 0 i 14 21 28
“Color’ control  °6.20+0.72°  °6.20+1.17°  °6.20+1.25°  °5.20+0.52°  "2.80+1.22°
025%  7.80+0.75°  “6.80+0.55°  6.60+0.53°  "5.20+0.17°  "3.40+1.99"
0.50%  °8.4040.39°  7.40+2.11°  ‘6.80+1.87°  °5.00+2.41°  °2.60+0.96"
0.75%  °6.40+1.36°  6.20+1.47°  ‘560+274°  “4.00+1.74° °1.60+0.82°
100%  ‘6.20£1.00°  °6.00+0.20°  °5.40+1.88°  "4.00+136"  "1.40+0.66°
odor control  °7.0041.04°  °5.40+0.42°  “460+2.00°  "3.00+0.36"  *1.80+0.47"
0.25%  °7.2041.98°  °7.00+0.95°  °5.80+0.63°  °3.20+0.45  “2.20+0.55%
0.50%  °7.20+41.36"  °7.80+1.10°  °6.20#2.00°  “4.20+0.99°  *3.20+0.62"
075%  °7.80+1.85°  °7.40+3.22°  °6.80+0.63°  "4.40+144°  "3.60+0.44°
1.00%  °7.80+0.25°  °7.40+0.52°  °7.20+055°  *4.80+1.32°  "4.20+3.25°
Taste control  %6.80+1.79°  “%5.40+1.14"  %4.20+0.44°  *3.40+1.14"  "2.00+0.70°
0.25%  °7.4+0.54°  ™6.40+1.34°  °5.80+0.83°  °3.00+0.70°  *2.00+0.70°
0.50%  7.2+1.48° 6.20+1.22°  °6.00+0.70°  °4.20+0.84  "2.80+0.83"
0.75%  °7.240.84°  °6.80+1.14°  °6.00£1.00°  °4.2040.84™  "3.40+1.14°
1.00%  °7.640.54°  ©7.00£0.70°  6.40+0.54°  °5.00+0.70°  3.80+0.84°
appearance control  6.60+1.09°  6.40+0.55°  *°5.60+0.54°  "4.80+0.84°  "2.60+1.14°
0.25%  °6.80+0.83°  ‘6.60+0.90°  °6.20+0.84°  °5.00+0.70°  *3.00+0.70°
0.50%  °7.20+0.84°  “6.80+1.14°  ™6.6+0.54° °5.60+0.54°  "2.80+0.84°
0.75% 6.40+1.51°  6.40+1.81°  *58+0.84"  °4.60+0.90°  “2.60+0.54°
1.00% °6.20+1.09°  ™6.00+1.59°  *5.80+0.83" °4.60+0.90°  *2.60+0.89°
Overall control  6.80+0.83°  °5.80+0.84° °4.60+0.54°  "3.00+0.70°  °2.60+0.89°
0.25%  7.00+0.85°  °6.20+1.51°  °5.00+0.71"  *3.80+0.84°  "2.80+0.84°
0.50%  °7.80+0.45°  6.40+0.90°  °6.60+0.89°  °4.80+0.44°  *3.80+0.86"
0.75%  °6.40+1.14"  °6.20+1.09°  °5.80+0.44°  *4.40+1.78°  "2.60+1.14°
1.00%  °6.20+1.30°  *6.00+1.00°  *5.60+1.14°  *4.40+1.51°  "2.60+1.14°

' Means with different letters within a column are significantly different (P<0.05)

% Means with different letters within a row are significantly different (P<0.05)
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