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Application of Monascus in the production of camembert imitation
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Abstract: Monascus R-15 with high yield of red pigment and low content of citrinin was selected from monascus
products.The objective of this study was to evaluate the effect of R-15 on the proteolysis and volatile of camembert
imitation during the ripening period (28 days).The moisture content of all the cheeses decreased and came to a
stable value at the end of ripening time.pH increased at the beginning of the ripening period and then decreased.
Moreover,pH of the rind part was significantly higher than the core of the cheeses ( p < 0.05) ; As the ripening
period was prolonged, camembert presented the higher value of pH4.6 ASN than monascus cheese; During the
ripening period of 14 ~21 days, TCA - SN increased rapidly; About 35 kinds of volatile substances ( including
ketones, aldehydes, acids, alcohols and esters ect.) were produced by the monascus cheese and were quite
different from the camembert.

Key words ; Monascus;camembert imitation ; proteolysis ; volatile

B4 #S . TS201.3 SCHERFRIRAD : A X E 4% 2:1002-0306(2016) 13-0167-06

doi:10. 13386/]. issn1002 —0306.2016. 13. 025

Camembert TR FRZF L TERZ—, N A WEETE T 2E T I s, A BT IO i3 4k

— PR BT 114 R TP B B AR AT R IR Tk i =2 IR
Camembert A= 7 T 25 A0 45 [ 2L A8 B L 422 Pl R 8% 5E
FLUIE AL HEBRFLIE ERhIR R A5 TR Ak SR
WIS T)F . KRI85 R T 8% 75 %5 (Penicillium ) F1

T 5% ( Pencillium candidum) 2= Camembert % H 455

5 HH#A:2015-12-08

{14 S FRREAT B UK o P TR 2 2D 2 S
MEPHIE 2o % T R AR T, JUHOBE RIR B T 1% 19
R ERAR, TG AR,

KF Camembert 1%, [E N4 F KE KT,
A vp T pl A R b T Y BEAL R BR AR AR, G

YEZ BN I FE (1988-) , 4, A+ , AR5 @ : 5L At 5 e T, E-mail ;15921569362 @ 163.com,,

BEEWME . “+=2" B A L4531+ %374 (2013BAD18B02) ,

[16 ]33, Z ek, K 3, 5 .pH b K W AF 8 R B 5% 58 &
Bay e[ )]s AR T 1 ,2012,38(3) :56-60.

(17 ] 4T 3% . — AR 45 Bk 44 5 4F 18 ( Naxibacter sp.SD—-09) &9 =
S F A AT D] KA RALIFE X ,2012.

20164 51357 167



I@%:ﬂ%fﬁ

Science and Technology of Food Industry

T Camembert i il 324 H 25 B U A3 — € AU BT 5T, X
B A A A G J8 2L AN B 5L v i 3k
TSKREGE, I E T 16 -G H/E Camembert T 11—
ok B 25 I IR b 2, 33 O AR B TRTTR & B B ) T T
Mo K, H b S % F  Penicillium F1 Pencillium
candidum A= 77 (1 T g XU 5 22 Fil, TE R g b A
Hesz o

gt b E e A TN, 2
TELHcK CBy) (LI AN 5542 GE B, 2028 5
PRI R AR AT o 1 (5 VA n XK T 32 v [l 2 3
WG, AR, 20 1t A5 R I 7 AR 1 IR AU 7 )
T A R AR [ Bt | 5 10 45 BO 0T 48 52 O, FHEE
RBARY P A7 SLAN AR K,y S IET R4 . Ntk
T2 pEOR 2T i g A H A 2 5 T Camembert 7%
A A AR B —3GE G I 2% 38 DR AT B A
ERF I RIR T RS i o XA EE T R T EE 1Y
S, BXF T E KRR TR T A BA = X,
H /T A A AT 0] 5C T 20 ith &5 8 T 5K 4K T i 09 BF
5o AT P EUL Ge 21 it ™ A i R L — R v
FHICHE TR 7 R MU TR Ak, B 78 Hooe T 8% plg Aot f2
XiF Camembert = i 35 £k FITXUBR B4 52 0, Sk €1 1Hh 85 1 R
SR 0 L B 2 SR AR A
1 #REmE
11 BRI

it EL  SGHIFLI R LG T £ Kok

tr etk g B A BR A F 20l ok WA SR

A s WE BP0 4 0BE S8 R BUIR (YGC) By - AL A0 o 4%
EAAPERIIREL(PDB) W B Ea K AR A RS
) ; Camembert L J FL R & B%55] (MA14 ) , Camembert
L0 % W Ok B (PCI2 F GEO17 ) 1 #E FL I
Marzyme 150  FHe e (thE) FRAF

THEAE, T RS LI E DI T RS E APV i E AT
B F] s IERE R 248 D —ERA R H
pH It M4 ) - JE R 2408 ( L) AR F;
Foss2300 4= 3 3L G AT 8 ZA S AR 307 43 14X
e IR E] s BAAR G2 WA ER IXT71 H A Bk
TRk 2t s AR I E A B A s ( B ) A BR
N 35975GC/MS AR BRI S L HE e FHA
B2 o
1.2 LWHE
1.2.1 L EESEINE SFEEdE GB/T 5009.222
LM Zer= P RS & F M)
1.22 il % hnifE GB 4926-2008 (£ 5k
wMFLT U OB T B I E ) .
1.2.3  2iphE s AUBES S 5E IS R IR
LI S b A B LTt E 15 Bk, 7E YGC 3EgRdt |
HATEL Z RN L8, Bt B % v a6, 5
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Fig.1 Schematic of sampling the cheese
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1.2.6.3 pH4.6 g 7] % M & ( pH4.6 acid — soluble

nitrogen,pH4.6 ASN) [9iE 7k SHINEF IR
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ZAF R 1 min, FEH 50 mL B9 2% v ik, B TF
WAE 4000 r/min [ ELLALH Sy 20 ming B IH WK
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Trichloroacetic acid,12% TCA-SN) [ F ik =
PGS T BRI B . ERIFRIE 1.5 ¢ K,
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SRR FE ST v e, B U VR AT R L G e A, I LA
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1.2.6.5 TEEECAI A XRY BTl AL FE
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BRI GRS SR 15 mL A RN,
FlEmaEE 0. o SPME ZE Gk A2 SAH (ARG UEAE
#AL 2 h(IREE 250 °C) 5B U (0 A BRI ARE S
R ZE &R 43, 46 60 °C 4544 T #8745 B2 Z HL 30 min, 3%
LUF #4447 GC-MS 5347,

s 4B A OV1701,30 m x 0.25 mm x
0.25 pm; FEEE D IE . 250 °C ;5 38 : He; 20 i 1 .
0.8 mL/min 2% {5 :33 °C,3 min; A 10 °C/min J}
F 42 C; A5 °C/min F} % 140 °C ;L4 18 °C/min J+ &
240 min, £ £F 8 min, JBT 3 & 1F: B T IR R
200 °C s f&HLild B : 250 °C 5 Kl < i : 350 V; &
FALHEECELT s 2 ST IR 200 pA; HLFHE:70 eV 3L
PR . 2R,

BYE 57 . SR A Agilent G1701 MSD Productivity
Chemstation T A/E 3k #E47 B35 19 %8 5387 o
1.3 HES L

RHFTW E LGN E 3 K, G g R UIE + bR
HEJT 2% (mean = SD) 7R . SR SPSS 18.0 R4 % 5
B2 RAE p <0.05 K iy 2 A T AT o
2 HEREHH
21 AHMEEADEERMEMNNE

ZTHHK R 4335 HH Y 15 R AT il B B AR & 1 oL R
AR E R AR 1,

it B RAE AR IR ES L EM P EE) 20
N ARk, aoth ) i W HH T AR T,
AW A ER R, P m T S S e e . BAE
1931 4F A 85 28 O B I 55 7 6 35 A AR fat il , JLEg ]
SRR BLAIRIFIE Y o iR 1 A, A IR
FEEAF T A [ 21 i B VA AR 19 7 (0 38 FI AL B K R
AN BREEAR R—15 &b, 4y B Rk 88 7= A Ak 8 31,
R-13 FIR-8 J7 A4 & 2 & 3 w1, 43 91l 2 483 pg/L
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Table 1  Production of citrinin and pigments
by Monascus in liquid-state culture
£l tiRs 2 o it (pe/L) @i (U/mL)
R-1 25 +1 531 +0.12
R-2 13 +2 4.26 +0.14
R-3 65 +5 5.01 +0.09
R-4 132 +38 5.30 +0.19
R-5 41 +2 1.97 +0.15
R-6 36 +3 3.91 +0.28
R-7 56 +5 2.73 +0.17
R-8 247 +10 525 +0.16
R-9 39 +3 3.69 +0.09
R-10 72 +6 5.00 +0.29
R-11 6+1 1.96 +0.26
R-12 165 +11 532 +0.13
R-13 483 +10 5.69 +0.09
R-14 16 +2 5.75 +0.17
R-15 5.55 +0.14

T =7 R B R EUORG T

a4y 9k 5.75 U/mL F1 5.69 U/mL, XS 6] 410
MEE = Ak as Z O S mE i 200, 45 R ER W
TE 0.05 /K- 2255 3% (p <0.05) . R—-15 ] F 1 g
A7 AE 28 d AR T IF R R A E A, Rk
R-15 DA 22240, Al T 1 B8 i s .

LIt = AL B R AR T e g & A e WA r= AR
IR FACE 7= 9, P AR & AR T i i — 1~ &
BEFHTG A 092 5T 6 8UKER , BE S 5301 W S5 iR,
— M THENTEN BRI A 0925 T G R, &
Jare AL AR ) — SRIRAE R T B AE 2 BEAH B A
MZ 5T AR PR, B&E - A S R, Hik
21 (0 2 7 A PR S B R A

M 5E v i PDB 855 35 3 5T 21 il 85 7= A 8
GO AR —Fh 355 35 38 2 DA PEAY 40 Bh 85 7= 55
HIEM . ARBREFEEMT , aoths = aith ok
AR RN I WA 2R, kA8 3 57 50y &R .
NN AERR " AR 1 R R A XA
PRECHE T 7= i 1 & e, RS b iR EEEERER T
LEMN B T IS G R T = R R R/ G O, A3 R—-15
TET B s JE I T I R A RS R R T A
22 HHETE
22.1 WEAIEAMEZ R-15 T YGC £553E 30 °C 1%
2,568 5 d BIZWHRIF G- A AR Y, Wigh.om
A ) 09 £ 0 1 ] 21 (5% A8 TR T DO ] TR 22
P, 35357 dJa, s HARZ N 22 mm (& 2
Ha) . W NBEDE, VTR G, P-4 1 T S B
AR , S B 5T, A IR SR A, T b O, R
A L BAREE 22 5 S TE B R 2 A8 Bl 352 5k,

TAAE : & 2 th(b) Al w22 A4
A= FEAMIASE B3 35 TR 242 T0U o 5 4025 760 T HES 2 451K, 38w
2~6 A FEA A K, B 22 R 5l 3 BOE 5 BE 3R
R R TE A, BRAMERTE , AR AR S RUAR TR 22
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Fig.2 Micro—morphology of Monascus colony(a)and spores(b)
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17 PCR ¥4 , 43 B B2 544 bp B9 7Bt , 5 Genbank
e AT 5 PR AR 28 AT Bl X AT TR R A 43 BT, I U7 e
ARRIBE AR B ITS FPol it REER TR A (181 3) .
LR IR AR 5 21 0 21 jh B ( Monascus rubber) |
24 21 il B ( Monascus purpureus ) . )\ & 41 g &
(Monascus pilosus ) #8473 % v 14 [R) P4 . 275 T2 5%+
AEFTITS JRoN 5047, 452 R-15 R taLrihids .

Monascus ruber strain DAOM 139276
Monascus ruber strain FRR2447
4[[L1’\4mm.\'aus purpureus
This study

| Eurotiomycetes DC568
| Penicillium glabrum strain DAOM 221136

———Aspergillus protuberus
L Emericella fruticulosa strain CZ032

15 pm

—_—
0005
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Fig.3 Phylogenetic tree based on ITS sequences

2.3 FERR TR P IERRRNE
231 KASEMELER R 1~20 d ], T8
FRPLFNPC K B AR WIRRAIS, BLAE 1~7 d Rk
KB (E 4), G 7 d 458, CR,CC,RR Fll RC
K BB TR RS 57.24% ,57.65% , 56.49% F1
56.80% . BfJEZ 21 d, /K5 Eat—4 TR, IR
iT 28 d A #a FAERE , LAY RR F1 RC MK 53 & 5505
A 52.33% FN 53.65% ,HINF ATl . # i
[E], PR T 1% 19 3R B K 4 & & I PO B A
(p <0.05) .
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YRR (d)
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Fig4 Change of water content during ripening period
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P, 3X AT RE S PR S A AR K O T ith 75, et o
FFRRL R T RS SR, B kKSR . i 20 d )5,
Bk A gAY, Tl R0 IT R IE I — )2 # 52,
T EE IR ALK Sy R BT TR E .
232 ARG ETEE pH 224k pH SRR 0 B B
HOHE R ZR 2 —, pH 5 1 1% i b 8] 5T 44 722 16 %% U
K B 5 BT EAE 28 d MY pH ZB{LIF ML . A
1~7 d o, %R 2 b iy pH ST B, BRARZ
42~43 LA TTIR TS . PIRP Tl YR K pH A2 1k3E
BBl .25 DR T UL AR A, andse - el ], CC Y pH A2
LR EE R 1.69 ,CR 2y 1.29, TR ikt ,RR | pH
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Z 8] pH 223N 3 (p >0.05)
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Fig.5 pH change of cheese rind
and core during the ripening period
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K RIT =R 22 0 NHY | 6 1 B 26 5 pH 1
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AR HFE LR (B FL R B AR K B s e AR
FURRER , DRI 1 1 2 T A9 L IR ik vk JBE 2= 52 3| L IR A1
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T A A B, R 6 d L R, T I SR T AT LG
B pH AW b T, LR 3h vk B2 R A, AR W ey 5 B
.
Fh T AT R TR T AR T A G, PR T R R T

Y pH ZEARE A O R A R R AR b o 3R T EE B A
A rh, pH Y AE A2 52 i T I Y 5T A R ASE K,
KT Camembert T EEAF Y CL 23R B, pH FH i
T T2E B T B8R A SR BT . B i pHL 2%
PER , BRERRESAR AR H JHCI Mgt 19 10 7 1 s R i A
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BRI . — e v M &5 B AR DT S 0 T M S
pH ZYUIAHSC, P L pH 1% 20 AR 1 25 52 i 33X L6 il 7K fi7
TR FAR W7 A4 BE 7, DT 5 i 1 K 0 XUME . HH L S
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B, H B ALl h 2 Tl 9 pH4.6 ASN {H 2% =N i 2%
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pH4.6 ASN TEH&A Bl 20 JE B v &R 55 RC 5 78 2 AT
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2 1H0 i TR 1 v B 1 K £ 2 B [ P S i 2
P I e Tt 2 W), £ 6 2 1 7R b iR W e A I L B L
Fit | 2F 3L SRV I, B ) R G AR R B R A
PO PSR AN AN B T o 1 R P 0k AR K S
AR AT %5 T pHA.6 SRR ZZ shis i, FAIE =01 Ui
fi AR H D>, Rl pH4.6 ASN Sz e 1 g a2k
T g kgt o0t . CR A1 RR 7ERT 15 d s
JEIMH pHA4.6 ASN 3R SE W i S5 R AIG , 2 BH b 0 1a]
F SRR LK K AR T AL & S
FETEg AR, BRI 1 PN S 1) 1 2 P i o s Ak
FLEME R 2R, CC A1 RC B & 34 28 d J§ pH4.6
ASN R A JF U T B, HLAK T 2 i 1% 28 P K fife (i .
HHIE 5 A1, P8 & AR i pH4.6 ASN 4351l v
T AR T, X R I Ll AT il A A T 9 ) 1 AR
PR fAE ST o
2.3.4 JREBGIEET L 12% TCA-SN {H25{k TCA-SN
T2 R P T B K R A I S RN A R T AL
L/, B RLT i B T g 0 K 2 TCA - SN B 76
1~7 d B PG I i, A2 TCA—SN A8 fb 4%
JINSTE 14~21 d A, T T 1 19 36 52 A et TCA-SN
WK GERGR F R M. IR 6 Al %, £ERT 7 d pisidy)
H, PIRR T B 22 B2 Aty TCA-SN FEBEART , B S
FAAE T TCA— SN {1 38 ik 5 1 okt 78, axXx R 3
BT R 7 A B KT RN 2 S R T 1 G T AR 4T il
o, ER 14 d J5,CR /9y TCA-SN {H KT RR; {E 21~
28 d Y b, RR R RC A9 TCA — SN (B 22 5 3% i
kN

PR T 1 B9 2 e RN A 0 AR B 7~ 14 d SR
TCA—SN H5 55 PR (9 18 sk 5%, 2 W I B 1% 1 2 P /K fie
FEAE B AR K & A T T A B K, PR AR T KRN
SR . XD SR B R Mlm IR MR A T, &
PAE 0~20 d B [a] TCA—-SN 4 hnds b 3FFa,20~30 d
a1 BE i d K, HLAE 25~30 d TRl inses ok
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Fig.6 pH4.6 acid-soluble nitrogen change of

cheese during the ripening period
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Fig7 12% trichloroacetic acid nitrogen change of
cheese during the ripening period
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Table 2 Production of volatiles in Monascus cheese during the ripening period

(%) FREAET R (d)
7 14 21 28
i 229 +0.16 0.775 +0.07 1.855 +0.11 3.865 +0.21
i 0.16 +0.01 0.045 +0.00 0.075 +0.01 0.245 +0.00
iy 79.62 +4.17 97.845 +2.35 93.245 +4.67 90.995 +7.54
i3 0.39 +0.04 0.205 +0.01 0.395 +0.05 0.965 +0.09
i 16.39 +2.46 0.555 +0.05 3.265 +0.16 1.565 +0.12
PN g 1.15 +0.05 0.525 +0.02 1.075 +0.13 2.085 +0.19
AR - - - 0.145 +0.02
iy - - - 0.175 +0.03
Leke - 0.075 +0.00 0.135 +0.02 -
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