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Application of total bacteria measuring apparatus
for detecting total bacteria in raw milk
FU Xin, TIAN Yu, GUAN Yong-jia, FANG Qiao,LI Xiang-yi, TIAN Bo "

(Key Laboratory of Dairy Science of Education Ministry, College of
Food Science, Northeast Agricultural University, Harbin 150030, China)

Abstract: A total bacteria measuring apparatus was developed for detecting total bacteria in raw milk, which
overcame the defects of traditional reduction test measured by eyes,and might make a quantitative expression of
total bacteria. The apparatus detected continuously the color (RGB) of the milk samples which had been added
reagents,and the rate of color change was showed as R slope by statistical analysis. A standard curve was
established to show the relation between R slope and total plate count.There was no significant difference between
the two results of total bacteria measuring apparatus and standard plate count method. Comparing with flow
cytometry,the total bacteria measuring apparatus had some advantages about better relativity with SPC, lower
operating cost and more efficiency.
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# 1 JIRFEFEE RGB KA
Table 1  The result of reduction test in R .G B

RIE G BT op, RIE G BA
B R pE T R g bR
1 3088 -727 -373 16 137.03 -23.39 -23.12
2 4009 -670 -591 17 149.82 -41.00 -29.76
3 4458 -1142 -973 18 16024 -34.09 -29.97
4 5445 -1361 -6.00 19 162.88 -33.82 -27.18
5 66.09 -3494 -1836 20 168.39 -33.09 -31.64
6
7
8
9

FEdhs

71.55 -23.58 -14.85 21 185773 -28.33 -2745
7452 -19.64 -1488 22 19042 -2145 -29.24
7767 -1873 -21.06 23 193.70 -2339 -37.12
78.88 -23.15 -17.15 24 203.82 -54.15 -41.09
10 7952 -16.67 —-13.12 25 21430 -3024 -24.88
11 81.06 -2491 -21.12 26 251.12 -24.30 -27.42
12 8591 -18.82 -14.88 27 26576 -43.52 -42.18
13 9712 -27.55 -21.12 28 28342 -21.79 -2191
14 11518 -2097 -2648 29 313.09 -4445 -44.79
15 12958 -22.61 -2097 30 353.12 -41.88 -4548
K2 BT SRS AT

Table 2 Principal components—Total Variance Explained
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034 1117 97.33
3 008 267 100.00
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Table 3 Component loading matrix

Wi H LWIESEY
R4 ~0.905
G4 0.904
B 0.974
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Fig.1 Relation between R slope and total plate count
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Table 4  Results of SPC and total bacteria measuring apparatus

: TR ) LA
( FCE i T CE im
» ( x10%*cfu » ( x10*cfu
emL™) mL) mL™) mL)
78 £14 10.7 £1.2 67.0 £10.9 69.2 +4.3
16.6 +1.2 14.8 +2.6 71.0 £6.2 742 +£5.2
279 +3.3 334 +2.1 713 £8.8 72.4 £5.8
28.1 +2.5 31.0+1.5 71.4 £4.2 72.0 £2.1
31.3+£2.6 33.5+6.7 78.0+11.0 78.0 £2.1
34.1 £2.5 31.0+1.5 81.0 +27.6 83.2+5.5
35.0+0.7 37.6 £33 91.2 +8.2 90.0 +8.8
379 +3.3 384 +2.1 989 +84 100.2 +8.8
35.0 +0.7 37.6 £33 101.3 +£8.8 1224 +5.8
379 +3.3 384 +2.1 108.0 £6.2 1342 +5.2
41.1 £2.5 41.0+1.5 110.3 +8.8 1224 +5.8
444 +2.5 46.3 +£2.5 131.3 £4.2 132.0 £2.1
483 +2.6 53.5+6.7 158.0 £11.0 152.0 £2.1
50.1 £2.5 552 +25 160.0 +27.6 163.2 £5.5
53.3+2.6 555 +6.7 1774 +£25.0 180.3 +2.6
58.0 +0.7 60.6 £3.3 192.3 +20.0 187.0 £3.5
61.2+25 632 +1.5 226.0 £27.6 2132 +55

F53% 4 v SPC k5 28 2L AN B B ORI SO e &%
SRBEAT 15, G5 R UNER 5 PN,
£S5 -RLasR
Table 5 Result of t—test
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Fig2 Results of total bacteria measuring apparatus and

Foss flow cytometry
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Table 6 The total exiracting content and relative extracting rate of each trace element after brewing seven times in mulberry green tea

JLE Ca Fe Mn Cu 7n
TR B (pne/g) 14810.2 1771.3 428.6 105.5 20.31 71.84
B RIR HE (pe/g) 4252 721.05 21.03 6.55 5.81 2431
AHXR (%) 2.87 491 6.21 28.61 33.59
VL IX =R R AE St a s b 5 HAL R H 455 5 7K 5%
wrE2E , BRI TE LG IF & S S 255 BOAH 26 7= 5 BHE =z
AT IR AT BTIE (1] 3k 9 46 . vt l6iE AR B [J). 0 % E 25,1999, 10
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HERAFREL 1.0000g S&M-£RA5HE 5, A0 /S HR 10
G347, Hod 43I0 A RE B B AR HE TR A AT AR ]
RS H , 5% Ffy B AR 4liK 2 25, I 5 #5- Fh ot ]
PR TRT AL SR RIS 48 58, LA SR RSD B R /s 0 28 58,
ELEH LR T,
7 RSD {EAFISCR LR 4%

Table 7 The relative standard deviation and recovery test results
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HER o 1 i 22
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