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Screening and application of Monascus in medium

and high temperature Daqu
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Abstract: Objective: The production process of esterified
Monascus bran koji was optimized, and its effect on Luzhou-
Five strains of Monascus

flavor liquor was explored. Methods:

were screened from Daqu, and the esterifying enzyme production
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ability of the strains was detected by the ester decomposition
method. The strain with the most prominent enzyme production
ability was selected to prepare Monascus bran koji. The koji-
making process was optimized by single factor and orthogonal
experiments and applied to liquor production. Results: Among the
five strains, the J-3 strain had the strongest ability to produce
esterification enzyme. Under the conditions of 50% moisture,
4% inoculation amount, pH 4.0 and 32 °C culture temperature,
the esterification enzyme activity was as high as 77.78 mg/g bran
koji. The bran koji was added to the fermented grains according
to different inoculation amounts. Compared with the fermented
grains without bran koji, when the inoculation amount of bran
koji was 1% . the content of ethyl acetate in the fermented grains
increased by 4. 84 times, and the content of ethyl caproate
increased by 3.55 times. When the inoculation amount was 1.5% .

The
the

the content of ethyl butyrate increased by 4. 72 times.

addition of esterified Monascus bran koji can improve
utilization rate of alcohol and starch, and significantly increase
the total ester content in fermented grains. Conclusion: Adding
the

Monascus according to

the

bran koji to fermented grains

appropriate inoculation amount can improve quality of
Luzhou-flavor liquor.
mouldy bran; esterification force;
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Jy L Ao e A R T AR CE IR R

W LA Bk B AR S BRORE S 35 40 i 8, T Ak il ) A5 10 h
AR 2T 1 LA G B L35 75 B[R] 40 X 40 067, i) 45 1) % i L 2
TR RORAR  H AR BB BRI M RICRT . T8 5 45T A
Fh B A T 8 Bk 2L ith B L O R N TN
H T A T e S 8 R I B ER Y B R 44.86 %, LR &
TR RN 87.30 %6, B 35 W03 T K T A 101 JEORT KU
18w % 20 il B R B oY AR R T EOKAEF
7 b e 0 35 21 i 0T LR A Rk i B T v A R
TR v (IR T A o i L T 2 ) 0 T TS R v o A
FECFT b AR A R K B I R R bR e
i P8 00 1A R 1 T T 4R e S T R S R

WAL il Hh K L O 3 1 R ™ TR A i O £ il T bk
i 2 A A% (R BE T A B g 5k A% 5k ol L O 32 K ol /O R
BN Ek M G b, 8 4 BT S Y 3 AR T R TR 2SR
L300 1) A DA G b O 35 ) 4 b X e o R T R 3 0
W) Ay i 52 R T e A TR Y 1Y O A I R B
1 MES5Jik
L1 ## 5

HIFRM R E R SR T K A %R o) B A
BLER TR B 1k 2 i A BR A ]

TR HMER TCK B H ML SR O . o BT 4
R SRR B A 2 R A BR A A 5

LB DNA 42 303 70 &0 nl #5848 bR A2 9 B2 R A IR
NI

B K LR R DY I BT
1.2 UFE5EE

33K A B R S FE K i GI54DS T, B U D
A BRA A

B FE B OHLPiCo21 K, 3B Al AR B A F

SHEGEL - 7890A B, i AR B A FRA

1% - DM3000 B, 18 [ Pk R A #5 A BR 28 A 5

BEIR 544 % 45 : ChemiDoc XPS+ #!, 3% [& BIO-RAD

/L\\#

&l

R ER B PCR 735 4% : C1000 Touch #, 3¢ [F BIO-
RAD A7l
S
Agilent 23 A 5
HLYKAY :164-5070 #Y, 3£ [ BIO-RAD A #] .
1.3 FHi&E
1.3.1 Rigp#
(D) ZZEF BB FIEQ L. EAMK 4 g %48
10 g BRI KY 3 g, ZZ 2R K 10 g, Bifig 20 g,121 'CK
® 20 min,
(2) ZZEWWARREHREQ L . EAW 4 ¢ W E M
10 g BEFHIE R 3 g, Z IR 10 g,121 “C K 20 min,

JF B B A : GC7890-5975MSD #1, 3% [H]

BE2718 | 2024 F£5 B | RSG5V

() ZTRHEMBERREFIQ L =T 8% H b Es
25 mL R OMEE 2.5 g Biflg 20 g,121 “CK I 20 min™’,

(1) 25 % H MW R R 35 9 5 (G25N K5 32 50 (1 L) < [##
R 5 g R 30 g LN 0.5 g RSB 3 g BERR A 4
lg BEKGHBEE 0.5 g. LKA BB 0.01 g. H il
25 mL.J5ifE 20 g,121 C K& 20 min™,
1.3.2 PRAbLrmas pary ok A 0 th s i iR B 4T 3L
PR (AR s D00 ) 22 2R R IR L RO 3 %6 1A B4 B FL
PR & M FEE FR . METR AR Ry 10 g T 90 mL
THEKAF B TRIKES 30 min, B 1 mL #H& 3 9 mL
TR P HATRRE 4% 10 FEAERRBERBER 107, K
100 pL 107" ~107 " W FR BN TN A 5% & By 242 267t
R FR0E U AT BB 3 AN TAT,30 TSR, FFTA
A ARYE LT B R AR, Phake th b B8 AF 64T
G TR T AT T A A0 £ A5 B0 A RD Bk . TR Bk 1 B
MREF G25N B 75 3k ) 26 8% 5, W00 7R AR A AR KIS L 5 T
HIEAS R AT AR 3 55 F 06 W28 T8 b 1 ol 45
1.3.3 LB Rk TR AL ST 90 TE SR FH R o i vk T 960 B
MK % =T B8 H i B B8 7, A 00 7R AR B9 R AL BE T . I O
TEAS B (Y TA Bk, 3 R B 2 R B 3R B, 120 r/min
30 CHHEHFES dJF. B30 pL Wi FRW TN =T R
HhEE R 3R 3R, 30 CRY 2 d, WS BB K/, B AL
B hNE d K BRE ERICNINME D, B D/d 4
T E T 43 7 18 T 5 S
1.3.4 21 i35 T MR L P9 / e A G AGE T 2 oty e Al 3
BA R G WA (100 mL) B FR B =M,
120 r/min 30 ‘CHHIEH 7 5 A R EAE T ERKE.,
FH 2D A 32k 9 I 3 31 Wi B T84 R R 4 WL 4R B 19 T R Ab
3] 100 mL 75 3 R i g S0 B W, T 1R A 6 72 40 A S 5
A FEIK AT FN 100 mL 75 B0 A 0 I 9 . 7E =T R H
g 3T AL FH B A 50 pl LR PR G, 30 C IR
N2 d, fAERE 3 A TAT,
1.3.5 PMRALZLM B bR FAEw e R BRI &
PRICTA Bk 19 DNA, JIf DUH Sy B4R, 5% 038 519 NS-1
(5'-GTAGTCATATGCTTGTCTC-3' ) 1 3| # NS4
(5'-CTTCCGTCAATTCCTTTAAG-3") # 47 PCR ¥
WLl PCR ¥ 4K &R . DNA #i# 2 pl, Taq PCR Master
Mix 25 pL.5194 1 pL. M4k 21 L. PCR ¥ 7.
96 C A 1 min;96 ‘CAEPE 30 5,50 ‘CiRk 30 5,72 C
HEAH 90 s, 35 MEFHR ;72 CHLEMH 10 min, PCR ¥ 1
TR T 100 B B W EE Joe b AT HLUK i T IS BUAR A
WL F e 2 AT B IR RE AR AT 5 R HE AR HE ) PCR 37
Wrwke LR EEYEGRHEAERAR, PCR Y
PP A $E A2 A 56 I E o7 AR ) R 5 B 0 (national
center for biotechnology information, NCBI) A% % #& J&
AT BLAST 48 3¢ , %6 B[R] I 14 42 5 19 16 4% » | MEGA11.0
A oY 4B 4% (neighbor-joining, NJ) i # # & 4 &
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1.3.6 21 i 55 &k ih il 2% S5 R 1k

(1 R 2 e Bl v o i, 20 A B Al Xt
il BH 4 46 2% PR B PR B R A K 40 L pHLR B E AT RN B
ot PRFFHE R 3 AN RS, X 53 Ak 1A A8 i i A7 5
P2 U e AL i B AR, R B A
R K5 A 2 K 50 50% . pH {2 5.0, TR A
30°C, MEEE NEMFERMN 2%.4%.6%.8%.
10%.12%., B EEmMER 5%, pH H R 5.0, W E R
30 °C, Ko ¥ A kil B A 1Y 35%0,40%0,45%,50% ,
55%,60% . [ B Fh R 5%, K4 50% . R E K
30 C.pHi%HE X 3.5.4.0,4.5,5.0,5.5,6.0,6.5, [FF#
Fpith 5% . pH {H N 5.0, K 5024 50 % . 40 46 6 B & & R
26,28,30,32,34.,36 °C , B il & 153 20 00 Bk ih Bt Tk A, LA
e Ak 1 Sl 6 b, 1 78 AR 1) R P AT,

(2) IER AT - AR A 2 PR 223 0 2 SR B ol oty o
PR SEBRAE B EAT IS R L BUE R R R K, H %
KAy RN pH LA IR Bk il B W0 A A 1R s
M), - e A 21 it 8 sk o o & ) SRR AL AR Ly (3 IE
AR . IR T A G 21 i 8 Ak i R Ak L K Oy vk
Z (AW A= B AR &AM,

1.3.7 KRB DU 3RO R, T 28 )5 R 5T IR
BONECRAY 209 s A PR E 3~4 W, WK VEAR 8 hooK
TV 28 Mk 7 5 5 RHR & 35 K 5 K 2 Lt ) (82 2
15 mmol/100 )i & I #AE Jy & /K, 71 & K 2 kY
55% (7K IR BEFE 80 °C LA, MBS A 20 %0 1 K ith B
—E Y ORI A 0%, 0. f%,l%,ZVﬂ/JHEﬂ:fI
kil IR A AITE 25 C R EE 20 d PRI L B S B R
F 34 °CL PRI 40 d & BESE BUG LA I H 2R Y A OC 28
A F8 b o Ry Tk 2 BRI 3 A7 55 460 0 )00 oK 4y B e By
TEYHE RS ER, B E S K GB/T 10345
2007, 8L 100 g %, 78 500 mL ZE M 4. in A 200 mL
BT KR JU S A, S S 2R 0 i A, e SR AR R

A1
Figure 1

J-1 J-2 J-4

B AR &4 42

Morphological characteristics of strains (X40)

# REPBREABTFIHBHMERKA

100 mL. & E R AT R ORI CR RE
2 b £ BE D [7] B 4 AR 1 7K T SO0 01 T S T RS B
SR, A GB/T 10345—2007 [ 30 43 7 J5 1k v 10 B %
B, # B i 20 “C W YRS B
1.3.8 M == B2 KUK Wy o 0

(1 # 5 Ab 38 . B 100 g #7518 be i b, m A
100 mL BT /K, 2618 H 100 mL WA /E 0l A, IR
1 mL HE ANA 10 oL NERY) (Z IR TE R #4705

(2) SAH 03 T3 4 1. R Hl DB-WAX(60.0 m X
0.25 mm X 0.25 pm) B 4048 @35 3 R, HERE 1R
JEH 230 CL RS R AR 40 CL R 3 min 7 L
4 °C/min F+E 150 C, ¥ 2 min, b 8 C/min F+ &
230 C{#£4% 6 min; {E{Eﬁh 230 °C; EI W 7 38 JiF
70 eV HITERF 35~400 amu™,
1.4 HEREBSHH

BAKE R 3 44T SR A bR
FR L GC-MS K I EH R B NIST 8.0 33 J% k47 KUk 9 ot
K, R A SPSS 22.0 B fF X% B 2R AT W3 M o AT
Origin 2018 B F1ER .
2 HRY0hr
21 AHEMNREREESZETE

I Y 45 5 % e e O i v A Bk A o 0 AT O R 40
?ﬂ%éﬂ%tﬂ PRV T 5 28 S B0 R I T bk L I 4 B J-1 ~

S5 AKRHAT IS A 4 . KA MR RN B] G25N K5 |
5 H%li]iéjﬁbr G25N ¥R AR KB AR
G BSOS AS, TA VR R A e L, R 1 BT
R. FIWBMEE P REFOA, DL EBEA, T
GRLT A0 5 J-2 TR PR b e SR 4T 60, T R 4T (5L TR 24 T R N 2k
K Rk R A R R R R IR
I3 HMHEESE P RBAE. WG HE; WL K

WOHE NI SR 4 B ER G h%E N A

8 TR 22 o] Bk N AR S L MEPR AR, T VR T b R R R
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ART-5 Bk h IR B GO 6, WL Bk, IR
VU JE] £ A TR v B TR S IR L S T R A AL

TE BT 5 ol B bR 0 T 22 2 T WL B B 22 N A7 TR
BB L oA L 16 T 22 T A R 2 B M e, Hh B & iF 2
B 79, A T R R AL, RN B RRAE R A
L BRTE G25N 853 Jk b i A A& &0 w] LA A0 I T 5
[k 7SEPERAN i
2.2 HHBEEELNEIE

M= 1 AT, 5 BRTATE = T MR H b I - A b 2 BB JB I
EWIE . HLE W A AR Lk B 2 BB b T3 BBk
REAS A 3.03, BFH R T HAb 4 BikkAy. KM J-3 Bk
A e T Al T R ) 7 1 A R RE

®1 BHEAMEL

Table 1 Inner and outer diameter ratio of
transparent ring
ETRe M1 d/mm  4ME D/mm D/d
J-1 7.00 18.72 2.6740.42°
J-2 7.00 14,71 2.1040.27¢
J-3 7.00 21.22 3.0340.39*
J-4 7.00 15.43 2.20+0.63¢
J-5 7.00 15.81 2.2640.47¢

T W —fE R TR R SRR 22 57 B 3 (P<C0.05) .

2.3 LAHMEKREN/TANIELEBENZER

H L 2 T, 5 bk D M A1 T R e TN, B D3
R B4 JiEL S il e RO v T At 4 BRTA . 0B 40 M SR
4 TR T T T 22 1Y) J2 32 B A  FE AR R RE 35 40 T J-3 18
R BB 8% = A 0T 22 5 T W T 0 TR AL
24 BEHRSFEVREERE

TE I TR AL T fig 7 dc B 04 B B J-3, R JH DNA IR R
EERIUA MR DNALFA NS-1 & NS4 5| #1317 PCR
Poyh R . 1 % BNE B BE IR L UK A 50 PCR Y 3 , 45 R

151
E mnm

L N4 i

®

J—
553

7

NI
o

D

N|

C

:
=
= o
Bl % |
5 / 7
-1 J2 ]33 J4 -5
WRT S5

Strain serial number
[F]—H& b5 FBEAN W] 3678 22 5 3% (P<C0.05)
B2 pASEEEL
Intracellular and extracellular enzyme

Figure 2

activity ratio

BE21H | 2024 £5 B | RAREHM

(3 & KA LE 1 000~1 500 bp, f5 & 81 ¥4 1
Zeny KNS AR B 22 A Rt R IR & L T T Ak R
K,

2000 bp
1,500 bp

1000 bp
750 bp

500 bp

250 bp
100 bp

M. Maker 1. Fffh
B 3 PCR¥ 3§/t & ik B

Figure 3 PCR electrophoresis results

F FH NCBI X 18 #: J-3 09 )5 51 #F 47 1 o, #) H
MEGA11.0 B #4750 T M R e R & dEA A, an &l 4
i, Wk I3 5 40 @0 20 i % ( Monascus ruber )
DAOM139276(JN938993) B ¥k 1¢ [ — 43 3¢ I, [ Y& 4 vf
ik 100%,

926 88 Penicillium oxalicum (0Q520320)
Penicillium sp. strain R57 (MF040753)

Aspergillus terreus (MN160223)

Monascus ruber strain DAOM 139276 (JN938993)

100 j-3
0.002
B4 RAEZXFH

Figure 4 Phylogenetic tree of strain

2.5 AHMBHmMmEEEGERK
2.5.1 BN A 5 B, skl g Ik b s R IR
JE TR RS B TR R R R A, ki mR 1k ) 7 3% R R
B 32 CHF LB 70.20 mg/g, W& = T HAB K IR
JE T 4% B9 #k it (P <20.05) . 5 B %o 8 A W 14 5% iy 3 R
T b 5 45 G O 0 ok s IR B b, B AR AR R )
BHEXMTREMRB =R R RNER ., MKW
We 249 4 L R A L S TR S WA MR . Kok 45 %R,
Hk i g AL 7 ik B 69.64 me/g H ¥ & T HAMAKST
il MR (P <<0.05) . K S i A ) AR K A b o AN T
A —Fh 4%, B 0 R AR 0 B A o B ) L AR AR TR Y
FE ] DY o K 43 1 B AR R Wi Rk Bk 2 TR R
W5 Ak, 7R . o b JR B G A S B2n ih 2 ki R AL
JIBEK AT BN 258 B TR TR

J-3 TR REK M A9 TR AL D Bl pH R34 R 258 B THE TR
W kas -7 pH R 4.0 BB (H 70.58 mg/g, B FH M
FHAl pH T HI4A9 3k dl (P <<0.05), XAl BE=E i T 1
AR F AR B pH AT o B bk 23 o 1% s sh X i
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Figure 5

pH SR8, AT E A5 B AR 7™ 95 i B B, [ B %k
i TSR Ak 7 I T R R B N 208 B TR T R B 5
FEBEFp IR A Yot Bkl ER AL 7 ik B0 (E R 68.17 mg/g, i
EETHA KA (P<C0.05), Hy b AT LA HE ) 42 Fh 2
e e TR R DR B 8 0 DR 0 RE G R T T bR D b
5 B5PA R R A T T e A 2D [ I R R 0 I B 2
i 45 Rk 5 B ™ L 5 e Rk P S A A A R R R EE L A

5 00 T AL T
2.5.2 IEZCWEE ARG PR AR E 1K N R
KFBAE I 2.

HH 2% 3 AT AN, J-3 TR ik 1Y dec A ™ R Ak W A it T2 Sk K
2 50% ER R 4%, pH 4.0, BRI E 32 C .4 MHEEX
J-3 B Rk Bk R Ak 77 /Y R KN Ry pH > 8 3% IR B > K
G >R

MNCEZECE SCSS AN E S S W I3 AL

Effects of different initial conditions on the production of esterification enzyme by J-3 strain mouldy bran

FE AR T840 F I 1-3 B bk i 4 &k il 1k 47 596 4F
SUUy . S5 KRB A R LR A5 A Bk ih mR L N
77.78 mg/g. WERT 9 MIELRE PRI KA
ACA B C. D) (P<C0.05) , 1 H /i £k 21 iy 8 £k ih 1) g 1k

*2 BEHREXEERKFER
Table 2 Orthogonal factors level table of J-3 strain
KF AKS/ % BEEFE/Y CpH D #IRIEREE/C
1 40 2 3.5 30
2 45 4 4.0 32
3 50 6 4.5 34

£3 J3EREXTRBER
Table 3 Orthogonal test table of J-3 strain
R A B C D FEfkS1/(mgeg
1 3 2 3 1 71.38
2 3 3 1 2 72.91
3 2 1 3 2 70.66
4 2 3 2 1 71.41
5 2 2 1 3 69.62
6 1 3 3 3 69.40
7 1 1 1 1 71.21
8 3 1 2 3 72.64
9 1 2 2 2 73.81
k7148 7150 7125 7133
ko 70.56 71.60 72.62 72.46
ks 72.31 71.24 70.48 70.56
R 1.74 0.36 2.14 1.90
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73 8 2 v T I A A A R Rl (42,17 £0.92) (1 Bk

b1 R T Ak R .

2.6 BRUOHMEHMEMENABREEREANZM
P2 A R, LR T TR A o ko VS o i (4 1 o 2 5

/NI B IR (e ZE R MRS I i 1 00 R RS R

K FE(E (39,54 mmol/100 g) H. i 2 /i T HAth K F 1y

(P<C0.05), REEGHR I WG 8 JFRE & i Ak + — A AR

BE2718 | 2024 F£5 B | RSG5V

MK (5,14 ~5.76 g/kg) » 75 3% — 7K F 13 A& 9 1R e A
RS ELAS [ ik R 38 S 22 S 0F AN . T4
il 1 e 0 KT, ) 9 5 ik A T oA 2 o B ) (P <Z
0.05) 33 AT A2 PR Sy Bk il v 84 ol A 49 < 1 96— 08 03 BE oy T
T S A R B R K 2 671100~
69.03 %5 » il 2k 4 2 (0 39 0, RS K O3 12 i BT O A
AP 1.5 00 5 R AN 4L 22 5 1A B B 25 /K P (P<C0.05) .

R4 AHBHUBEMENRBEERENHIM
Table 4 Changes of acidity of fermented grains
PR/ % i i Ko/ % VEHE/ % WA E/ % e
(10 ?mmol + g 1) (g kg (10 2mge+g b
0 39.2940.412 5.61+0.17% 67.1140.56" 15.404+0.15% 7.19+0.10° 17.6941.24¢
0.5 38.2940.33¢ 5.75+0.22% 68.2040.38% 14.47+0.16" 7.24-+0.06" 18.52+1.57¢
1.0 39.5440.36* 5.14+0.16% 68.3240.30% 12.3340.14" 7.4540.11%" 25.63+1.29*
1.5 38.74+0.41° 5.21+0.29% 69.02+0.46° 12.5340.15" 7.64740.09* 24.79+1.68"

T Rl — 8 AR T BEAR R KR 22 7 B 3 (P <<0.05)

T B R A R B AR 5 0 B, BB G T & T
5% 35 8 1 Rk K T S R R IS R I 2 SRR S W 3 5
REP= T ORI HE . Wl 2 TR Ak 20 i Bk 428 A A B, Al
WK R A LT % MR r iy 25 Hk i 78 o & e 1.5 Yo i
AE A%t 2 4 e A I ROORS B (P <C0.05) . X TTRESZE B F
o1 Wi B A A K AR R {RE 8 AR 7 A T L L R BE R
=AY S e A P RS A — R 4R R RO
FRE R I K S B T Bl e TR A R SR DTG i
7= A TR T T R R 2 R R S A
B 2 M R o, L B 2 /D TSR e T A S
B3 . T b SR B e B B 1 1 = S8 8 ) e
PR S, A B2 R iR 1.0 %0 I, R I AL R O R ak B 04
25.63 mg/100 g JE B Wik TA 2 . M oA [m) & mg Ak 21 i
JE MBS TR BRI DR
2.7 BRI BHMEMEMNABREEREIEREYRN
0
s 25 ) o 0 7 1T & TE 0 v JE B, B A O oA o A
PSS R R R A A, F B R LS. A WY R
60% MMM EEFHFMHEYD . HPC®RLm.
BT LR TR T R TR B H i 4 4 R Sk v 7 20 1
P B DU RR D R e e [ A T Mk A 2 T A XL
o HF 5 TIHN, LR TR & 1 B &k i 45 b A 00 5
SIS R Bl R 1 0 R )
x5
Table 5

e

U {H (4.55 mg/100 @) , MABAR AN ER N, 2R L TR & =42
BT A8 AL, TR TR i B AR I B A 0 3 0 2 T
e IFAEE R Ry 1.5 06 B 3K 3 8 {4 (2.17 mg/100 g),
BORHERAA, TR EERE T 47215, AR E
HEE R RN R E R s AR RS
B SA 1.9~ 2.8 1%, $E R R Ak 2 il 2 Bk il g g K
W 2> S P it o FLAR T A L 2R R 2 W T LA R
R T FEIG 1 28 201 K e 2B i, T g X 2L 1R 2 TR 1
A B T PRIPE R . R 2 TR 2 B 1 k2 il Bk il
PR i 3G N R 5E IR TR E (i a IR FE B R Rl
1.0 % I ik B (17.03 mg/100 g) . 4% Fh 2k #i 5 C R 2 g
AR R T 3.55 %, 0 N MR Ak 4T il B Kk M 4
SEE B 2 R A R I R b I R B R
5 sk

5% LA e A 8 O it O T U 5 a4y s Al b B R T
5 R 2T 25 TR Bk , I P4 ™ TR T B ) Jie 58 TR Rk T3
weEkih . E A X R Ak 2 il B Akl A P T2 p R Ak, A5 5
J-3 BIRR A5 B p B T2 Ky 50 % R 4%,
pH 4.0, 3RIRFE 32 °C, FERMAET LT HIH J-3 Bk
2% 41 ih B Ak i L #k il EE Ak I mTak 77,78 me/g. WFH R T
SR ZAE T R B EE AL 11 42,17 mg/g. KK L ith B Bk
b e FRCAS [] 2 0 0 8 i BRY 5 ob L R RS SRR R, BN

EBMEYRER'

Differences in main esters

B/ % ZBROBR/ (1072 mg -

g ) THMZWE/(0 *mg-g ) FLMZMEE/(10 2 mg-

g™ BIRZME/(10 2mge.g D)

0 0.9420.19¢ 0.46+0.24¢
0.5 2.32+0.12° 0.7840.26°¢
1.0 4.55+0.18* 1.14+0.16°
1.5 4.01£0.17% 2.1740.21¢

6.6140.25* 4.7940.13¢
3.48+0.12° 10.6640.34¢
2.3240.17¢ 17.03£0.27¢
2.1340.15¢ 16.11£0.43¢

T A —F8 b F RN A R 22 57 B 3 (P<<0.05).,
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