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ABSTRACT

Aim of this project was reduced amount of products from Monascus purpureus TISTR
3090 — nata complex as an alternative to nitrite in Chinese sausage. Amount of products 0.10%,
0.20%, 0.30%, 0.40%, 0.50% of meat weight were assessed by sensory panels and compared with
nitrite used control products. The results found Chinese sausage with 0.10% product from
Monascus purpureus TISTR 3090 — nata complex obtained the high acceptability score in all
characteristics, no significant difference from control sample (P < 0.05). For color measuring, it
was revealed that control sample had the highest L* value whereas the higher content of products
from Monascus purpureus TISTR 3090 — nata complex resulted in decreasing L* value and
increasing a* value. For study on products shelflife, it was found that Chinese sausage with
0.10% product from Monascus purpureus TISTR 3090 — nata complex was lower water activity
(a,), moisture content and racidity than control, color stability during storage had similar stability
trend. It found that 1L* and a* value reduced, b* increased when stored in vacuum polypropyrene

bags and kept at room temperature for 6 weeks.
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Class Ascomycetes
Subclass Plectomycetidae
Order Eurotiales
Genus Monascus
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70 1884 Van Tieghem Idunnuaz1iFeidos lumade wazunisIdidh 2 moiug de
M. mucoroides Uz M. ruber 90Ul A1.A. 1895 Went 1ﬁllﬂﬂﬁ1ﬂﬁufﬁ1ﬁm fio M. purpureus 910
#10h3 30BN ‘ﬂwﬁuﬁmii'r.unmﬁﬁmﬂuuuﬁﬁﬁTﬂﬂﬂmxﬁ'ﬂfjﬁ'uwmumju udaznguily
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and Lin, 1981) ugaeB3lunmit 2.2 Minwizdaugiuing (Hawksworth and Pitt, 1983)
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HONINITUANANAUMUS B UZN1IE3 5 IN0dY madwen lmiinodeiaiudnale Tay
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wuou 1wl polypectase  1UAE cystine arylamidase  uazwuoulmidouwaglaalu M ruber
(Bridge and Hawksworth 1985) @2U M. floridanus Li’lumuﬁu{rﬁmﬁwnﬁﬂnﬁumu"lqsﬁ
trypsinase L liwuieu 1wl valine arylamidase l.‘lfiﬁﬂllﬁWﬁ'lJféﬂ (Bridge and Hawksworth,
1985; Bernard and Cannon, 1987) @2U Nishikawa et al. (1988) "lﬁ'wfuiw’fsfﬂiﬁnuuﬂﬁﬁmuﬁuﬁ
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Tsfieanta 2 uuy
ADYT Nishikawa and lizaka (1993) lruennuduiusvesmoRugais 9 409
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wameise uanaadlalastiue uoanosoda lalastiua uaznglnm-6-HomwadlalasSiua
ﬁau“luﬂizmﬂﬁi"nﬁswﬂuwumﬂﬁuﬂwﬁmmvfffaiﬂuuuﬂﬁﬁ Ao M. pallens WaE M
sanguineus (Cannon er al., 1995) A1gA Udagawa and Baba (1998) A3 1umumedug Imife
M. lunisporus mﬂﬁﬂmqﬁuqnﬁsu'lﬁ'gnﬁmﬂ‘l’f‘lumii]"munﬁ'luﬁ'ﬂﬁmmni'?mﬁhmm Si5uTay
AugiSouminndnnyasemans (47, 2536, 2542; nuaiius uazAnz 2540; 1aniind nozaug,

2540; ﬂuaﬁuﬁua:ﬂmz, 2541: @M ﬁﬂﬁua:ﬂmz, 2542; Chaisrisook , 1998)
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MIIAN H30AenenTousonainlnsiainuemsialfise decarboxylation Imsildeulas
TnsesadragnSodniwmana q mululuanausamaifia intra- 139 inter- molecular oxidative
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1 Aceryl unit + 3 Malenyl wut

. 3 C02 /*—v‘ \\\\\
; NADPH -
RO .7~ - 3C0,
r '
c:oofl// NADP h cocH
| !
S G L CH,
Cald Txc ‘T“_mo ’-o
Condensation 5 Coadensation
H P Cyclisatico Cyclisation
) =20 .
] Arosmalization =~ ADomal satio
COCH COCH

6-Methylsalicyclic acid (6-MS3A) OH
\ ‘//
- Reduction
- Dehydradon
= Decarboxvlation
- OUxidation of methyl or alkyl group
- Polyketide sk=lctons modification

- Intra-or inter-molecular oxidabive coupling

AINA 23 M9IRAMT 6 — MSA 1102 orsellinic acid 91N acetyl 102 malony] onit
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1 Acety] unit + 2 malonyl unit

o c
It i
Enz .~ o N /\/\/‘\ Enz.

(fatry acid synthase) (polykelide synthase)

chain extension chain extensior

and cychisaiion
reduction aromausation
Higher fauy acia Polykeiides

Al 24 Wisuifivumaianiveaevland tatty acld synthase fil) polyketide synthases

fan ;" (2537)
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4. Tuuralngiiu ( monascorubin ) Wuesdlunquidy gas luagafie C,H,0, uaz
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minTwmana 382 Fellquandanmdalasalnildeli A ™

253 302 352 mpl
UYAHABUNAD 134-136 BIRNTFED
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1. n n-

onaser o CpaHyOy 386

2. Ankaflavin nCH,. |

Qrange R
3. Rubropunctatin n-CH, . S CoiHapQy 354
4 Monascorubrin n-CH,s O\OI a0 CpsHocQOs 382

)
Red R

CoyHpON 353
CpgHzON 381

5. Rubrepunctamine n-C,H,,

6. Monascorubramine  n-C,H,

amfl 25 Tnsandhanilvessaniaghuunoin Morascus spp.

U7 0 YwUT (2542)

= 1 qy = ~ . -:: d'l.’ ) 4: v =
TnsasdmariitluanayAugil (sccondary metabolite) itdosiadaiunion qfumsiedy
w3oadrandaninnmaeTuvgaaudl Tguauiaindifeaduaislungy Azaphiloner 195U

sclerotiorin @% rotiorin
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R0
AN /"Q\%/\Y’i\:y//
0 Lo
N SN
07PN T R,
G
R Ra
| Rubropunctamine o-CeH ), H
2 Moascorubramine 2-CrHg i
3 N-gluicosylrubropunctamine 0-CyH:y glucose
4 N-glucosylmonascorubramine o-CoHy glucose

5 Rubropunctadn n-CHy,
6 Monascorubrin a-Colys

il 2.6 TnﬂuhmN'[mnqwmtmii'iuﬁ'a‘lé’mnmm?qsw#oﬂ Monascus sp.

11 : Sweeny et al. (1981)

F- -~ . . . A 9
ATAHADY Reduction (in vitro)} A aau

(Yellow pigment) (rubropunctatin)

light (in vitro)

il 27 ﬂﬁ?ﬁmnnnlﬁuuuﬂmuniﬁui’nmm#aﬂ Monascus sp.

N Wong and Bau (1987)
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2.72 mamindenhumrAnluen mminidun (Submerged cultivation)
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(fed-batch) 1Fimaddassnioadiignads (immobilized cells) Iudamindnvuzdnaiiiluniu
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e 2.1 mamBimnzdilfeufsulinaninguazimfuludnmaiugdnuzive:
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AR 2.9 HBASUNR 1A9INITRN Monascus sp.
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ma Iﬂﬂ‘f&ﬂéﬂd Chroma meter (Minolta, CR-300)
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uou lulvugama 1 nsu
NIADT AN 10 Haaans

n2. gAIIMT FDA

Potato extract 4 niu
Sucrose 20 Ny
Agar 15 Ay
sihndy 1,000 Honans

n3. gAIINIIAAIL0INeS Lin & Demain (1991)

Sucrose 50 Asu
Anhydrous MSG 15 niu
KH,PO, 2.4 nsu
K,HPO, 2.4 nfu
MgSO,.7H,0 8 niu
KCl 0.5 niu
FeSO,.7TH,0 0.01 niu
ZnS0,.7TH,0 0.01 A
MnSO,.7H,0 0.003 N3
sndu 1,000 adans

nd. rsnzoenh/iny (Peptone solution)
Peptone 10 Asu
NaCl 0.5 nsu

¥ [
WINAY 1,000 Jpaaas



NS. gAIDIMT Plate count agar (PCA)

Tryptone 5
Yeast Extract 2.5
Glucose 1
Agar 15
1?:1‘?1314 1,000
pH 7.0

n6. qAIBMIT Cooked meat medium (CM)

Beef heart 454
NaCl 5
Peptone 20
Glucose 2
1{11’15 U 1,000
pH 7.2

7. Thiobarbituric acid reagent (TBA)
Thiobarbituric acid 0.2883

Acetic acid 90% 100

8. TIneaw HCL 1 M
asazane HCL 82.33

11Ny 1,000
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NANUIN A,

FEmMnne

X

Al. ANNNM (AOAC, 1995)

Fedetarszun 2 nfuluesginlisuuau (moisture can) NHIUM SR IUAZ NI 1Y
> N ° - = = n, @ 1
imdnuiueu lilenludevauieunigunqd 100-150 swusaiFoa au'ldthniinaaf
o ¢ d o d'
Ananledisuannudy

A1sAIUIN

» » ¥
Wsumanusuiosas = hmindlegenauey — WIMinAI9819M8301) x 100

ihvinA8 19N U

2, Water Activity (Thermoconstanter)

2.1 myutjufmdssvounies thermoconstanter Tudimad (1)

2.2 WadUna1adn (sample cup)  nlaesalediald ddSinaslszanm 80-90
wefidud

2.3 ihwaumediunlad iy Measuring Chamber

2.4 Tarh1di5ouYen

2.5 @%aqmm_]ﬁ“lﬁ"lﬁmuﬁﬁ'mmi iy drdesnisaduguaiednlnld 25 eem
wadve Aldanudmnsanielf idmnoay 190 Hudu

2.6 mﬂﬁ’:uimuﬂ'szﬁ'aihumﬂgﬁ"lﬁmnﬁﬁy'ﬂ%' 1192 Relative Humidity ¥830108t
ﬁi’ﬂ'lﬁa;ﬂuﬁma:ﬁﬂnﬂa (Equilibrium) AU 15A0E19 angiisEendh Equilibrium

Relative Humidity (ERH) iiev13da0 100 faz1Aa1 a, (water activity) A ufidoinis

n3. m'mno’amﬂ:ﬁtﬁmmqﬁun?dihﬁﬁaamsa1mf| (AOAC, 1995)

3.1 quAI819IMIS 25 N5 “lff“luqawamﬁﬂﬁﬂﬂﬁmméa INATAAIY
aliTou 0.1 wlefiFud (e 7.0 T 0.1) 225 Tadans welWlkasazaruiedieiiinnu
Wt 1:10

32 AT azdoaTavlfindesdthiemsduna 1 i

33 Tuladaetnennsifess 1 fadaas asluvaeananesiiiarsazat

ldTau 9 Hadans aldszauanuiensiimunzay 3 szau Ao 10° 10™ uagz 107
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¥ b 4
S

| 4 ¥
3.4 wosnermufsudeldazaroudrdeana 13 liqgungiisenin 45-50
DI AT
L] ] 1 4 ﬂ' ' 4
3.5 9tlilagadediiomisudazauies s lalusumizidefovaiuveuds
»
uae 1 Haddas uAszszAuA MWD 3 41 uazldszAuanuBens 3 szau Tau
= at o 1) ¥ ¥ ) IJ
Goanudeudiu 4 lu gadrednermsidnuludgadeundsladuuudsluuuge
» - » )
3.6 movisosa¥easlunumzierszuna 15-20 fadans TaoGunineuly
3 »
anganeusuAnIiu wiinuigoususgne 4 Tundeu q du Taeuyuliniaen 3-4
¥ 3 |
o [ @ g w
AFa myulimedie 3-4 afe a3 1H uuteds
4 v
3.7 ywaoluloun13e1n1# (anacrobic jar) 37uAY Gas Par 5bze 24-48 ¥ Tug
o a 4
Tasndu ueImsaeUse
o @ du’: 1:; = = » A = q’ Ay g'
3.8 tuiwu Inlaimuanesguurimihamsuas syl luemsidouson
= 1 =
18 mUsEN I 30-300 TaTail
3.9 swauwamsasniuiaugiunidaensuvesiiedisemts Tasgauduiud

ULALISAUAIURDT

nd. mmnnmw‘a Clostridium perfringens (AOAC, 1995)

4.1 wivudedee s ITesemuiigeints 3 szdufe 107 10° uas 107

4.2 Wlnlagadedsomisudnzanutensldaslunaess cooked meat (CM) Tay
ld@edeemInanaay 1 dadaas seAUATMABIAE 3 NAoA

4.3 ﬂméaﬁqmﬂqﬁ 35 eamiafoa szuzin) 1824 92T

4.4 1%’gmjm§amnﬂaﬂﬁ CM medium Tasnoouiaidosinfurasnyes CM
medium YAEIONIEIAOUY SPS agar

45 houmederhnumzideranua 1613 anacrobic jar BVSABENTI9U

4.6 ﬂut'ﬁaﬁqmﬁgﬁ 35 pamuraifina szozim 1824 F2Tug

47 avviudnuTaTadiveadoiWanuas TnTaildh dumacevtuiy

=y =]

» '

4.8 Sui¥eAe fluid thioglycollate Uuigangil 35 esruvaidoa 1Hunar 24
¥21u9

4.8.1 stap 29 motility-nitrate AUuAgUngdl 35 eamuvaFoa Hunar 24

o ] 4 ed al 3 = - o o

#1113 C. perfringens Tisnansowdoud 14 asfunisnigesiiamwizaiwsssunsveauduio

¥ [ : Aa r'd o @ - e [

Womniu nageuanuatsalumsda luasn Indululam Tulasieeifisos
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4.8.2 stap ©4 lactose gelatin medium Uun 3537 eseaFomiuina 24
n.l . =y ~ = ; ]
2133 €. perfringens ansoaswuniuanlaa ifavesie naziinsadadu Mldems
) »
WasunnFupsilumvies uaziliowlanideswaiduld Tesusvasalutihudaszum 30

i wandudigndesamiendaee lidudauiiufeunds

ns. ﬂ'l‘lll‘.l'.lil’]lﬂﬂ:ﬁﬂ'l‘lﬂﬁu (Thiobarbituric acid number)

] 1 ¥ )
5.1 a0 10 nsu udingy 50 Uanans 1aold blender inled fask 14

¥ ]
LY

Yndusn 47.5 fadaas §1980619A0 blender ponlinua udaunlaly fask

52 M¥msazaensandonmududu 4 M U5ufesWIE Ls miotatanusas
Tunasandu

53 a glass bead 34 Lﬁﬂﬁiﬂﬂﬂﬂﬂﬂgu

o o o

5.4 Aevasandudntunioandy mimsndusuduveanarfinduld so finaans

5.5 talaveanaifindnld s findaas ldlunoeanaoesiirhila

5.6 Wumsazay TBA asld 5 fiaddas Ueehwin

57 dldulhiden 35 wid moemIFBuaely 10 IR O blank owden
#u Taolsihndy s findans uazmsazals TBA 5 nagans)

5.8 thasazaei1dl)ias oD finmwenndu 538 nm wSsuifioufy blank

AUIUNIAT TBA

TBA number = 7.8 x (O.D.AI9UN - O.D.blank)
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HARUIN .

MINOUANSHAM DA

il malnzim L a* ua b* vesitnwluvespuidusgrimunuiuguien
Mimdndarinldonmaumeatosfuneni 19ty Momaseus purpureus

TISTR 3090 1434 q Tauidmanda

Oneway
ANOVA
ML*
Sum of
df | Mean Square F Sig.
Squares
Between Groups 163.552 5 32.710 | 22982 | .000
Within Groups 17.080 12 1.423
Total 180.632 17
Post Hoc Tests
Homogeneous Suhsets
L
Duncan®
Subset for alpha = 05
fdatn N 1 2 3
.50 3 27.7600
40 3 33.8200
.30 3 33.9200
.00 3 35.6133 35.6133
10 3 36.3967
.20 3 36.6833
Sig. 1.000 .105 317

Means for groups in homogeneous subsets are displayed.
4. Uses Harmonic Mean Sample Size = 3.000.



Oneway
A1 a*
Sum of
df | Mean Square F Sig.
Squares
Between Groups 16.127 5 3.225 6.770 | .003
Within Groups 5.717 12 476
Totsal 21.844 17
Post Hoc Tests
Homogeneous Subsets
A
Duncan®
Subset for alpha = .05
atn N 1 2 3
.00 3 6.0667
.10 3 6.5133
.20 3 6.7133 6.7133
30 3 7.9100 7.9100
.40 3 8.2567
.50 3 8.5700
| Sig. 296 055 287

Means for groups in homogeneous subsets are displayed.

8. Uses Harmonic Mean Sample Size = 3.000.
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Oneway
f1b*
Som of
df | Mean Square F Sig.
Squares
Between Groups 11.110 5 2222 | 8216 | .001
Within Groups 3.245 12 270
Total 14,355 17
Post Hoc Tests
Homogeneous Subsets
B
Duncan®
Subset for alpha = .05
WIngi N 1 2 3 4
10 3 4.1367
.20 3 4.9933 4.9933
.50 3 5.4133 5.4133
.00 3 5,5167 5.5167
.30 3 6.0600 6.0600
40 3 6.6300
 Sig. 067 264 173 204

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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2. mAinnzimalsomiuiavesquisagaimuguiuguidua Mdndndas
MAoinmamnzitsadunzni i Monascus purpurens TISTR 3090

Tuszdud q lasi3mandi

Oneway
ANOVYA
dnd
Sum of
Squares df Mean Square F Sig.
Between Groups 64.575 5 12.915 5.976 000
Within Groups 246.350 114 2.161
Total 310.925 119
Post Hoc Tests
Homogeneous Subsets
Snunus
Duncan®
Subset for alpha = .05
AaL N 1 2 3
.50 20 4.7500
40 20 5.0500
.20 20 5.6500 5.6500
.30 20 6.0500 6.0500
10 20 6.2000 6.2000
.00 20 6.9500
| Sig. .069 269 .069

Means for groups in homogeneous subsets are displayed.
8. Uses Harmonic Mean Sample Size = 20.000.



Oneway
ANOVA
]
Sum of
Squares df Mean Square F Sig.
Between Groups 34.742 5 6.948 2.968 015
Within Groups 266.850 114 2.341
Total 301.592 119
Post Hoc Tests
Homogeneous Subsets
]
Duncan’
Subset for alpha = .05
a1 N 1 2 3
.50 20 5.3000
.40 20 5.4500
.20 20 5.6000 5.6000
.30 20 5.7500 5.7500 5.7500
10 20 6.5500 6.5500
.00 20 6.7000
Sig. 404 ,065 065

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 20.000,

05



Oneway
ANOVA
néu
Sum of
Squares df Mean Square F Sig.
Between Groups 32.842 5 6.568 2.706 024
Within Groups 276.750 114 2.428
Total 309.592 119
Post Hoc Tents
Homogeneous Subsets
niiu
Duncan’
Subset for alpha = .05
Mot N 1 2 3
40 20 4.8500
.50 20 5.0500 5.0500
.30 20 5.6500 5.6500 5.6500
.20 20 6.0000 6.0000
10 20 6.0500 6.0500
.00 20 6.2500
Sig. .128 065 274

Means for groups in homogeneous subsets are displayed.
a. Uses Harmaonic Mean Sample Size = 20.000.
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Oneway
ANOVA
sauh
Sum of
Squares df Mean Square F Sig.
Between Groups 72.067 5 14.413 4,002 002
Within Groups 410.600 114 3.602
Total 482.667 119
Post Hoc Tests
Homogeneous Subsets
TNy
Duncan®
Subset for alpha = .05
Mnne N 1 2 3
40 20 4,4500
.50 20 5.2500 5.2500
.20 20 5.8500 5.8500
10 20 6.3000 6.3000
30 20 6.4500 6.4500
.00 20 6.7000
Sig. 185 .069 .202

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 20.000.
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Oneway
ANOVA
paudy
Sum of
Squares df Mean Square F Sig.
Between Groups 49,942 5 9,988 4.192 .002
Within Groups 271.650 114 2.383
Total 321,592 119
Post Hoc Tests
Homogeneous Subsets
unu¥u
Duncan®
Subset for alpha = .05
atin 1 2 3
.40 20 4,9000
.50 20 5.2000 5.2000
.20 20 5.9500 5.9500
30 20 6.1500 6.1500
.10 20 6.4500
.00 20 6.7000
Sig. .540 068 .166

Means for groups in homogeneous subsets are displayed.

2. Uses Harmonic Mean Sample Size = 20.000.
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