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Table 1 Factors level
w)/ pH (©)/(mL- LY ©)/(r- min" 1)
L evels Tenperature ®B) L oad Table rotational speed
1 29 5 4 80 130
2 32 58 90 150
3 35 62 100 170
2 , 128 h 3 ,
2
1 , )
21 5040 69U /mL :
,D , A , 2
B,C : : , 100U /mL :
, pH, 190U /mL ,
2 , 5040 )
DA BiCq, 170 r/min, 128 h 3 ,
35 ,pH 5 4, 90mL A 100U /mL 128 h ,
22 , )
, 128 h
2 2 , , 0 128 h
3 :0 32h 1 ,32 128h el
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Table 2 Orthogonal experiment results of fementation conditions by M onascus anka 5040
©)/
w)/ pH - (r- min 1) ST
No Temperature B) L oad Tableq;%tagtlonal Colour values
1 1(29) 1(5 4) 1(80) 1(130) 68 12
2 1(29) 2(5 8) 2(90) 2(150) 41 21
3 1(29) 3(6 2) 3(100) 3(170) 70 10
4 2(32) 1(5 4) 2(90) 3(170) 109 33
5 2(32) 2(5 8) 3(100) 1(130) 99 25
6 2(32) 3(6 2) 1(80) 2(150) 50 58
7 3(35) 1(5 4) 3(100) 2(150) 79 72
8 3(35) 2(5 8) 1(80) 3(170) 101 93
9 3(35) 3(6 2) 2(90) 1(130) 99 41
K1 179 43 257 17 220 63 266 78
K2 259 16 242 39 249 95 171 51
K3 281 06 220 09 249 07 281 36
k1 59 81 85 72 73 54 88 93
k2 86 39 80 80 83 32 57 17
ks 93 69 73 36 83 02 93 79
R 33 88 12 36 978 36 62
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Fig 2 Pattern of colour values of M onascus anka 5040

A. Pattern of colour values acoording to tine by Na 1- 4;B. Pattern of colour values according to time by Na 5- 9
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23 6Q 0% 203 5%, 50% ,
32 9%
3 3 (D 9 62 6%
(3)9
6 7% 48 2%, 1/2; 50%, 1
60% , 5040
(2)9
3 5040
Table 3 Distribution of red and yellow pignents inside and outside cells in the
fermentation course by M onascus anka 5040
/
Red pignents Yellow pignents Yellow pignent/
red pignents
No Inside and Ins/ide / Inside and Ingde / Colour
Outsde  Inside " "cof0 cells/  Outside Outside  Inside outside cells/  Outside Outside
cells cells cells outside cells/ cells cells cells outside cells/ cells
cells cell cells cell
1 Q0 266 Q 075 Q 341 Q 282 0 780 Q 255 0 198 Q 453 Q 776 0 563 0 959 1328
2 Q 193 Q0 013 Q 206 Q 067 Q 937 Q 184 Q 206 Q 390 1120 Q 472 Q 953 1893
3 Q 285 Q 065 Q 350 Q 228 Q 814 Q 217 Q 235 Q 452 1 083 Q 480 Q 761 1291
4 0 413 0134 Q 547 Q324 Q 755 Q 612 0 424 1 036 0 693 0 591 1 481 1894
5 Q 384 Q 112 Q 496 Q 292 Q 774 Q 192 Q 360 Q 552 1875 Q 348 Q 500 1113
6 Q 199 Q 054 Q 253 Q271 Q 786 Q 879 Q 526 1 405 Q 600 Q 626 4 417 5 553
7 Q 265 0 124 Q 389 Q 468 0 681 Q 521 0 486 1 007 0 933 Q 517 1 966 2 589
8 Q0 365 Q 145 Q 510 Q 397 0 716 Q 256 0 516 Q 772 2 016 0332 Q 701 1 514
9 Q 369 Q178 Q 547 Q 482 Q 674 Q 227 Q 462 Q 689 2 035 Q 329 Q 615 1 260
3 0 128 h
(3) ,
(1) 5040 , ,
170 r/min, 32 ,pH 5 4, 90
mL A , (4)
(2) 5040 ,
L 3 L 1
[1] M1 , 1990
[2] , 31 , 2001, 238(4): 25-28
[3] , [31 , 2002(6): 32
[4] [31. ,1990(3): 27-35
[5] M1 : ,1987: 244
[6] , ) [91 , 1997, 20(1): 90-95
[71 , 91 , 1999, 14(1): 44-47
[8] , [91 ,1996(3): 6-9
(9] 8] ,1985(6): 34-37
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Study on the evolution of w ater resource structure
based on information entropy

1 1 2
LIUYan',HU An-yan",DENG Y a-zhi
College d Envirooment Science and Engineering, Chang an U niversity, X i an, Shaanx i ,Ching;
(1cCollege & i i d ineeri hang’ iversi i h i 710054, Chi
2 College o W ater Resources and Hydroelectric Paw er, X i'anU niversity o Technology, X i'an, Shaanxi 710048, China)

Abstract: Concept of entropy is introduced into w ater resource systam, expressions of information en-
tropy and balance degree are given,w hich can be used to distinguish the rationality of w ater resource uti-
lization system. On the basisof entropy variation theory, amethod isproduced to distinguish evolution pat-
tern of water resource utilization system, and it can be used in Guanzhong area in W eihe River basin Re-
sultsmanifest thatw ater resources utilization inW eihe River basin is becom ingmore and more reasonable
Entropy provides reference for human to regulatew ater resource utilization

Key words water reource systan; information entropy; evolution of system structure W eihe River
basin
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Study on technical conditions and characteristics of
pignents by M onascus anka 5040

SUN Fei-fei,Y UN Tian-1i,Y UAN Y a-hong, GAO Zhen-peng
(School & Food Science and Engineering,N orthwest A & F U nivercity, Yangling, Shaanxi 712100, China)

Abstract: The fem entation conditions of M onascus anka 5040w asoptim ized to producemonascuspig-
ments A nd the change regulation of colour values by M onascus anka 5040 in submerged culture and the
distribution of red and yellow pigments in monascus pignents were studied The results showed that:

The optinum fementation conditions of M onascus anka 5040 w ere 170 r/min table rotational peed,
32  tanperature,pH5 4 and 90mL A load Therew ere three phases in the fermentation course: a lot
of theM onascus anka grew in the 0- 32 h of fementation, and the pigmentsw ere produced stably and
largely in the 32- 128 h, theM onascus anka and the pigmentsw ere reduced after 128 h; the pignentsw ere
produced stably in the 0- 128 h of fementation The content of red pigments inside cellswere more
than that outside cells Therewas no regulation about the distribution of yellow pigments inside and out-
side cells, and the contentsof yellow pignentsweremore than that of red ones, the liquid appeared yellow.

Key wordsM onascus anka; monascus pignents colour values red pignents yellow pignents



