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Effects of Dietary Monascus Culture on Cholesterol Content
of Egg Yolk, Meat and Serum of Laying Hens

S. I Kim, Y. H. Ham and K. H. Lee'
Department of Feed Science and Technology, Kangwon National University, Chunchon Korea 200-701

ABSTRACT : This experiment was carried out to study the effect of dietary Monascus culture on the cholesterol contents
of egg yolk, muscle and serum of layers with 180 Isa-Brown laying hens for 10 weeks. Control group(C) was fed the
commercial laying hen diet and 2.67(T1), 5.33(T2) and 8.00(T3)% of Monascus culture which contained 0.6% monacolin-k
added to control diet so as to supply the monacolin-k 20(T1), 40(T2) and 60(T3) mg respectively, per hen-day with 125g
diet. Hen-day egg production and average egg weight were not affected by the dietary Monascus culture, but feed intake and
feed conversion per kg egg were significantly decreased(P<0.05) as the dietary Monascus culture increased. Cholesterol
contents of egg yolk measured 4~5 weeks after feeding the Monascus culture and those of thigh meat measured at the end
of experiment were significantly decreased(P<0.05) as the dietary Monascus culture increased. Average cholesterol contents
of serum showed a trend to decrease as the dietary Monascus culture increased without significant difference.
(Key words: Monascus, monacolin-k, layer, cholesterol, serum, egg yolk, muscle)
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ARe FYHoR o) S5 AFoIAT, Felor g
Qs Qe Ause) dugd g SAYE 2
H2BlE Pl e Avel 287k 2adhn siok HE}
T2 o7l dHste el 2H 8] ¢S 300mg 0|3tz F
7k gl=dl(Brown, 1990; Cannon, 1990), Al 1709 Z&)
ZEE HES OieF 200~250mg e 2 gola] dHlEo] A

& galzvge) * 3o AN 1 447} 2
A " ZoltKYaffee 5, 1991).

o213 BAM S A Al AP ZHAHE FF
= EolgE dTEc] ALHA e, AEH Byl o)
U EHE ] AohE AR Y DTIA 2 AL

Y Mgt ol FH2HE Ao Bojshe 24T
rate limiting enzyme$l HMG CoA-reductase(B-hydroxy-B-me-
thylglutaryl coenzyme A reductase)Z ¢} A sl BA S0}
HMG Co-A reductase inhibitor2A] statin A& 2] eFEo] wo]
A 7590 lovastatin, simvastatin, atorvastating Z+z} 0.03
I} 0.06%4 X7 st 20573 o] Ab@A A 3593 Foista
b3 Ze 2HE %‘abﬂ A AHE v AHoA
AZMA oFES] B BFIN Uge) SelaHE Hgol
2T Hl&] FofstA % 525}931’4(511(111 5 1999).
Neg4gel BAEE SA2HES B30 A dHol B
o] o]&HA=eH, 1 2 H Chowdhury 5(2002)
A7) vls(sun-dried garlic)E 10%7}%] A+aA AlRo] 627F
A7t g Ao g, O F ARAFY AIRES, $A

o] &= STR BIOTECH(http://www.strbiotech.co.kr)®) @8] ol &8 A7d 7}l
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gkl 2] gl zEE FFE R0] AT A of
yiow 2 2HES A 71%e 7 HA B
et A0l AT A%, A7) ~w def3 opEsp 2kt
o ATl AlRhe gugeul Wl wRE

Guggulsteronex 2} 7} 1. Z# 28| &5 32171 oA 7hel
Ze~dE S 23U (Nityanand 5,1971), 2} 24
HES @A BxA Aol ay]o R guggul s o] 83 4
Pl e Fe| 28l E Astadst JeldrhSingh 5, 1994).
=237} 259 Artichoke®™ HMG CoA-reductase® 7Hg 2 o
2 A4 8= Aoz dERA 94 3(Gebhardt, 1998), 92 A
2 25 ol bl s ALSSIE A gingene] E3HE 4
o] FHl2EHE AP S JAshe 2AE 7R g
B39 vlx 9ltHTanabe 5, 1993).

B ARAA AM-E Monascus Wi FE-2 it oz &

H

AFEHolo] dEQl T (Monascus sp.) L2 LEA

!>

E H2 TR OEA, 2,003 A Fae) duz)
AGOR FRE BN BAE AN E deps
ALgSHATE P 3 o) ol FAAS] g wol %3

Z
g7] wjZo] FEdolgt Bel gm, 1 UEA ol
Monascus3:0|t}.

O B VR Monascus spe MAE A=
Monascus sp.ol|4] E-H] 5+ A& monascarubin, monascaru-
bramin, rubropunctatin, rubropunctamine, moscasin®] +ZE
7Y a0 9l e m(Suich, 1973), EAlo] glo kA dle] el &
A A2 43S T ItHRyu 5, 1989). Monascus %9
AEQ] Monascus pilosus, Monascus ruber, Monascus pubigerus
oM e Zu2eH S AsiAI] monacoline] L
%] 3L 5 monacolin#} f-A1eE e} &4 B4 o] —“@rﬂﬂ‘}il‘ctﬂ
o]Ae] Monacolin-ko]|tHEndo, 1980). 12|z HFHI X
(1995)2 o] 7} Monascus sp.2] monacolin A43 58 2 1)
w3 B7] et Ao M pilosus, IFO 4480, M pilosus,
IFO 4520, M pilosus M-15, M. ruber, IFO 4492, IFO 9203, M
pubigerus 1FO 4521, M vitereus IFO 4532, M vitereus
IFO8201, M ruber M-12 & M. sp-25£°] monacoling 24
= A #ld & o™ 1% Monascus pilosus M-15
7} 7V ‘3%0] At st

F3e] A} BN vl
futetel BAE HES HW(Tsuji 5

A8 dAR ) B
L 1993 189t 8z}

: Monascus W0 AhgkAle] g 2wl ol vA = G

2 4.2 Monascus pilosus IFO45200) o8l Fv]E =
7 FE2E du¥d A0E A A ¥ (Inouve - 1995)

oM Monascus7t B3 g 7M1 AS& &+ 3
ATk HATh E Monascus A3 el F&Fo] &
BIER olet & HdAdd WA g3 Fol] B
(Martinkova 5, 1995)%]| 2 Qo™ FxAdE-& o] 83 174
2Age AU BRE AR W Fol UK
=, 2003).

Monascus%:9] Z#| 26l & A5l A FE QIHEES
AH B, Z T Monascus2 A ZE T AL 2% 2 4%
FTo 2 HUHAA UIE 3 8FHE ARSE A 2% 2
4% :g'_% i—]7}/\] O]——r'—_'ﬂ,]. :32:,17]-9] giﬂ F= 51}“ AE«]]E._Q_ ;'(]-
o|Z Ho|x| gFetor}t ¥ = HDL(high-density- lipoprotein)
cholesterol,v‘_’_— 2% D 4% &3 A7la]olo] thaiFel BlsiA
16% = 8% Al Yehi= wHA, LDL(low-density lipopro-
tein)-cholesterol 2 t Zof] B]ajA] thzko} 2k 26% A= 7H4
S 4%e Bl tiglyceride®] 7 FA] 2% B 4% =
7P oldo] thzrol Hlg|A B oF 26% Hk AEe
735}:* BAtKHY 5, 2003). ©]Z-& monacolino] E=173
= §%A)7]1+= LDL-cholesterolS $-XA o082 #]&A]7)
71918 21 o 2 BeltKBilheimer 5, 1983). &= A7}

(T g og 11 ZFHAHE ool fiE
19} ejRld o2 m FH2EE 5ol = vFe)
| T Monascus purpureus®] o] E3-5 HFFH A4
% Monascus purpureus Tt A B3 & SHl2H 5] F
E7b HA8] AASATHLL 5, 1998).

Monascus%:9] 2| =8| & Aol #3 Al o =
o thell AHEW, 123 F<t Aol B AR &
o] XA At EHE AT oA wA"Fo] e
N A2 A oke) Fol Agel Sl AT A
ez Zaal 9oFs Fgk double-blind, placebo-
controlled Y3 &NA S FolF2 9 Fofwto] v]3}
of % ¥ ~6E, LDL-Z8 28, £ triglycerol 52 &
A8 A7 31 (Heber 5, 1999), Monascus purpureus$t 3
=Z2] HE k29l Jiaogulang Foldld vlmEE Multi-
center, single- masked /3 &l A& Monascus purpureus7}
3 FE2HE gl ERFolm Hsa k)
(Wang Z, 1997)
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HMG-CoA reductase] 7|55 Ao g ZEHo]5 ot
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7184 FAES A7) 98 AT A9 gle Aol
aHBug B AEE o213t Monascus ¥l RS AFA ALE

of H7h FelT F YT AL L Bl B2 I
g A, Ui FUadE 4P 4SS A% 43
#7h 222 TR AAsE

WU
1. SAKEL AlETIZE S Fa
B AL 60539 2 A 18058 A3k, A
A =7 A A A 20033 49 1D RE] 62 309 Alold) 105
ZH AN RS AAE o, dET AlS 2 ZAo] Zy
HE £42& Zeddgte AlgALa R HARIA L,
(F)STR Biotechol| 41 AxFgl Ze) AE| S #3HE 2 (Monascus
Bl FE) 40kgs FA)EHAT

2. NEALR, Mellg W AlFTux|

U2HOE Al AFHA] sl EALB(CP 17.23%)5 Foidt
A T1, T2 € T3& 1Y 15829 Al& 9] Monacolin-K7}
Z}z} 20mg, 40mg % 60mge] EFE T2 Monascus Wl FE
(CP 19.19%)& 712 HA7lste 47) A28 F9eH, 24
¥ Monascus W) %FE-| == Monacolin-K7} 0.6% &H8-50] 203
2u 2 Monascus WlFES] ALEW F7HEE7P&E 1Y 15
AL BAH TS 125g0.2 o AEt ZHz 2.67% (T1), 5.33%
(T2) 2 8.00% (T3)Z 3lch

279 37 Al T & 470 Aol ZHzt 3ukE-S Qe
o, vEEE A E 1594wl x|8te], B% 180470 Abet7]
£ 9] wiR|Etch

. BA| Monascus BFE2] Mz=rtd 4 Monacolin

K 2wy

1) @Fe| Mot et

Monacolin-K &&ko] gk 1% A =9l T=(#%-Red yeast
rice)& e 98 52w (F)STR Biotechol] A} 7} 2gk
AR A Wl ofsl A Monascus purpureus
E A28, Monascus purpureus®) sporulation potato
dextrose agar(Difco Laboratory, Detroit, Mim USA) plateci] A
BT 7Y3L wiFabxich

2) sit=of M=

Hof] &3 121CE 3083 2
Gaz Fujg gl nie] ek
A 10% HEstn B3} o] 2 5 %S mixingd H
28Tl 1087 pAMFRd = FE+AE &l 2
70X FE 95% ©]/Fo]

At o
ik
rlo
2
R
o%,
N
>
)
£

Monascus purpureus)

3) Monacolin-K2| £4

Red yeast rice®] &A%< Monacolin-Ke] & =73
3}7] 98] HPLC(High Pressure Liquid Chromatography)2 A}
g3tk Alge AAEE TH4HARE AR 1goll Me-OH
(reagent grade) 20mIE Hrlslo] EFF F A-LolM 6217
%o} extractiondt AHS ImlE F&ka] 15,000rpmol|A] 10
7F QAR g & 0.45m microfilterE E3A|AH A AR
ZH|slgirh. HPLC $427e theat 2ok
10ym Waters pBondapak C18 reverse phase
(3.9x300mm) (Millipore, Milford, MA, USA)
Mobile phase : o-phosphoric acid (18mM) : Me-OH(22.5
: 77.5)

+ Column temperature :

M HL o

« Column :

40C by temperature controller
» Detector & conditions : UV-VIS detector, Waters 486
+ UV length : 238 nm

1.2 ml/min

« sample injection : 20u(

« Flow rate :

=2
B NBEBFEF)CF o] AhdE kgd A
BATHORE HAEACh

2) de] FHAHE YL 159 oz F g
2 514 60rlel Ade Fse] Bae Feld
F S A AS] EGF F UET 249 NES
A eked Pasin 5(1997)2] WHOR 1038] P ekeich

3) ole] Za|2EB Fae AFAY A F 27 2

ERELE

g Helg Ak Y3
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4 A%e] 2AAASTFE 10709 AFAY B8 A
o WY 154 F 1258 BASL U $E Al
of Smsh W P WS AAY F 24 Wl

Floch $(1957)¢] @l o2 BAM3l9ick

5. AlEAZH o] EAIXzZ]

AP AT SAS package(1996)9] GLM procedure @ 24+
AZ AABaL, Aejike] o4 7472 Duncan(1955)<]
A ME o2 AAIET

5 - Monascus vhepite] ARAS) Be) 6% G WA 4%

S 3% oWl 2 W E Bavt lvkn Yzbd. (Table 1)

i

2. Aztnt Alg W #EHo EAHIE &2 (mg/g)

Wake] S AEHE FE BA% dale A 7zl 2 A
Al AL Monascus WiFES] H7bEdEol 7t
4ste AS Hygon B3] Monascus B FE AR
o 455 FRE = {9 2a(P<0.05F EI,
103]9] EXZNE J7e 33 FeauE FEx e
AV BUW Monascus WFEQ] A7pEo] F7MEeE fol4
oz Z4adte Ae YLK P<0.05), Monascus S
5.33%9} 8.00% T-7holl= 9-2]A9] 2}o]7} g1%iT). (Table 2)

ﬁﬂ: rL

a9 DE
Table 1. Effect of dietary Monascus culture on layer
1. s performances
Monacolin-K 7} 0.6% E-01 9= Monascus 8] FE&-S A3 4F
2 Aol Z2H2h 0.00%, 2.67% 533% 2 8.00%4 7} Monascus — Egg  Fas Feed Feed
AVtstel 19 1903 AV AR 3R] 125¢ A S 19 159 wa;re’ pr;c]i;cgon ‘;elght :/t:i]:e T(:/l::sm
o egg y egg
MonacolinK 413 o] z}7} 0, 20, 40 = 60mgo] H =2 3} > Svey S
24.23° 2.60°
= @l AR 105300 AP RS AAG Azt AlErIT 000 8L 674 .
= hen-day AAEH BRUZE Q] AH A Aot 2.67 66.97 68.08 116.26 2.56
i . 533 69.27 68.04 b b
o 2Q) Aolr} fglovt, ARAH T Monascus EE oo o1 o0 1237 238
R . B b
HrlmZo] oldaE 7hasli: ATS HGon 108.01° 232
2
(P<0.05), Abghek kgc]— AVR LT85 Monascus v kE-2] SEM 372 1.45 5.90 0.13
7WpEe] PSS Aot (P<0.05), o) A% 4t Significance NS NS - )
A B GALE A Monascus Wi FE 2.67~8.00%& F712 3 ® Values with different superscript are differ significan-
7Ho 2 ol G BFY T 714 e] Al 7] tly(P<0.05)
Q13 Bo] ohd7} &3, Monascus W5 Monacolin- ! Monascus culture contained 0.6% monacolin-k
Ke| S 1% o] d 2.2 wol Monascus ke AlEW A % Standard error of means
Table 2. Effect of dietary Monascus culture on egg yolk cholesterol(mg/g)
Monascus Weeks
e Mean
culture’, % 1 2 3 4 5 6 7 8 9 10
0.00 11.05 13.63 1320 1205 12.39 13.70  13.33"  13.00° 12.60° 1375 1287
267 11.39 1340 1376° 1086 1149  11.33° 1225 1167 1157 1098° 1187
533 9.11 1286  1084° 1097 1152 1069®  1079°  1230°  11.70° 9,84  11.06°
8.00 932 1244 4y 1023 1078 410 1145 1032 1055° 879" 10.53
SEM? 248 1.58 191 1.43 1.72 1.63 1.53 134 124 230 041
Significance NS NS * NS NS * * * * * x

*¢ Values with different superscript are differ significantly(P<0.05)
' Monascus culture contained 0.6% monacolin-k

? Standard error of means
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Table 3. Effect of dietary Monascus culture on cholesterol content of serum and thigh meat of layers

Serum (mg/dl)
Monascus Muscle
. Weeks
culture’, % Mean (mg/100g)
2 4 6 3 10

0.00 138.63 147.6T 13525 147.18 150.73 143.89 20.36°
267 148.46 149.97° 141.73 124.29 131.29 139.14 15.57%°
533 145.85 133.55% 126.06 141.82 135.40 136.53 15.18%
8.00 133.70 116.42° 131.38 133.48 126.48 12829 12.95"
SEM’ 34.03 22.56 27.17 40.97 20.19 10.94 5.05
Significance NS * NS NS NS NS *

® Values with different superscript are differ significantly(P<0.05)

! Monascus culture contained 0.6% monacolin-k
* Standard error of means

A AP DS AN F 27U 2F HHoe &
43 79 ¥4 o216 E FPe QWAL Wolt An
PG AP} M Aolg Ho)x] ghgtor sale]
2478 2P ¥4 22 FFe B AEy
Monascus \¥E2) H7hro] Z185% Pashs 4
& Hgou f9HA Aol gleith oleid Ak Wole
ARG AAGT BEY 152 AR =G AR Alvic A
A 3e TAS Dol Ak Al Folel 71918 A
B2 F550] 5] AFNNE AN AH 58 &
T B4 23 ao} Az AzEd.

1052ks) A7) Al RS FRE A8 AR
B 154 golz Aust] BUT F 24 dEy 2
%9 SU2HE P AHRA AL Monaseus ML)
Whrgel 4852 R0z Pashe 2% By
THP<0.05). (Table. 3)

o13e] WBATANN VA ARl Monascus HFES
Yhgesd B FYLHE TFES K8 Aole
JURAT Aaske BB Helw, HB 289 2
HE Pl HoHoE ghsRE, olH S AT A
A B AEA} geld FHelme & & ge,
Monascus2 A ZE I3 2~4%E FHAIE] e 47
A% LDL-28|28| 8 Ho] 26% FE RAANT B
4] 5(2003), Bilheimer £(1983)9] E.av}, Monascus
purpwreus FA2 E7)5) vlele] W5 928 go] B
8] 223k Tha & Changling Li $(1998)9] 2.1u, Aol
F3¢ TRt YUY AH $ olaHE, LDL-2e 2

E 2 Z triglycerol T2 @A 3| ZaAZTIaL 3 Heber
5(1999)2] Hiv} Monascus purpureusE SoFat ol Atald
A3} FAola HHSHAl ¥F Fd2HEo] AT
3 3 Wang 5(1997)] B¢} viwd wf FAIBIER] Al
o Age] FHzEE FHE AT rFeAe SRS

Y Az,

§ e

Monacolin-K7} 0.6% €015 Monascus ¥W]FES& Ao
A AbR el ZHzt 0.00%, 2.67%, 5.33% D 8.00%% Z7t8
A7peted, 19 157 AtaAdF 2ol 125gd A% 141572
Monacolin-K 4% Zo] 2}z} 0, 20, 40 2 60mgo] H =2 3}
= ¥l AE T3, F 18072 A E FAIEt 105
T AVEAI RS AR AT e HiEdES A
A Apo)7} gl o, A AT AR kg AME
878 Monascus B FE2] HylsFo] Zylgde 74
stk A 717 B A FHAHE THL Monascus b
FE HrlrEo] FHEFE Hade Aol ot #
92l ztole UATE FHe] FH|2HE TS Monascus
HFE HrbgA 4~5F FRE F93o2 AL
(P<0.05), AtYAE FEA HEFZHS] Y 2HE T
folA o g 7 tHP<0.05).

(2891 : Monascus, Monacolin-K, AFHA|, 2 2~} 2, €A,

w3 28)
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