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Analysis of the Fluorescence Properties of Dairy Products Based on

Propidium Iodide Fluorescence Image Counting
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(College of Food Science and Light Industry, Nanjing Tech University, Nanjing 211816, China)

Abstract: The fluorescence properties of various components, such as casein, butter, vitamin B1, vitamin B2, and vitamin
C, in dairy products treated with propidium iodide (PI) dye were examined to assess their effects. Saccharomyces cerevisiae
was selected as the target bacterium to investigate bacterial counts using PI fluorescence images in ten dairy products. The
findings demonstrated that casein; butter; vitamins B1, B2, and C; and ten other types of dairy products produced fluorescence
at an emission wavelength of 615 nm, but they had no effect on fluorescence in S. cerevisiae treated with PI. Bacterial counts
were determined in ten dairy products inoculated with 10°~10" CFU/mL of S. cerevisiae using PI staining and fluorescence
microscopy. The bacterial count results obtained from fluorescence imaging and plate counting were compared. Based on
fluorescent image counting, the logarithmic values of the bacterial concentration were 5.69~5.93, 6.18~6.28, and 7.13~7.21,
respectively, whereas the logarithmic values of plate counting were 5.49~5.63, 6.02~6.06, and 7.02~7.06, respectively. The
results of the two methods were consistent. Thus, although dairy products and their components emit fluorescence, it does not
affect the observation or bacterial counting in fluorescence images when PI is used.
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Fig.2 Fluorescence intensity of different concentrations of
dairy components at emission wavelength of 615 nm (n=3)
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Table 1 Fluorescence intensity of different component
concentrations in dairy products

A RERE (mg/mL) RHA5EE (615nm)

#t 4 % Bl 0.000 3 34.67 *0.65
Y4 % B2 0.001 4 54.67 £5.72
wAEC 0.01 23.46 +3.94
BEa 25 63.96 +7.58
Fib 46 68.72 + 4.64

VE: RRIBEAH M=SD (n=3).
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R 2 ARINPIZEXREZLH &L R ER
Table 2 Effect of adding PI dye on the fluorescence intensity
of different dairy products

.. RHIBHE
e SRR PI % &.Af 5040
a 93.31+0.41 116.00 + 0.57
b 125.20 +0.44 127.60 + 1.10
¢ 103.00 + 1.56 121.30 +0.38
d 80.31 £0.75 98.86 + 0.64
e 101.90 +0.23 123.60 = 0.96
f 102.60 +0.21 124.20 + 0.68
g 104.20 +0.85 124.80 + 1.10
h 76.51 £0.33 96.72 * 0.44
i 70.29 +0.29 73.69 £0.21
j 60.38 £0.13 74.50 £0.19
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PI G €2 RF i 41 1) % D't o B S [ 7 73.48~128.70, 3R
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FERFEA EAEA, DAR s o Sk B 22 7 3 8
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F PI Y fait i il T-Ht . Gunasekera 25575 4 F i 50
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PR R4 0 BT A BRI, R XU 5 e P R 11 20 [X 3
W, HAREIEEE I B8, A3 H e g
51 SYTO BC 5 PI AT AR (5 A= 475 o 1 i 1 A0 T 7
BR, TN ARG, AT 10 Rl 5 o A0

23 PLYBIS R AR BRI RG5O IR
2.5 LA & P OB B LR B R

£ 10 7 LA it A B AL 365 I i) 5% 7 1) SR
MR 10 15 LALRRE 30 15 ORISR BF, I 0 IR
BESEAT VR B o R dh ev £ 1 AR IR R RE 30
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FE 10 AR B BEG 20 FRdh ay g+ by j RSN
(10 A TR TS 1 8 TR BB o %O 2 B X A it v R
M SO R AR & A 2. 3 o, Hh
PBS N R R R 10 £ R I 197 £ 8 2. AN
FIRE i BB EAFAE 22 5, R T PBS S5 £ bs
o d EHRBUEB AL, FAHE i BRI 0 I BR
R T A WS, O T RERSIE A £
RN B R, T T RoR e UL R R R
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BB ROk

& 3 PBS & 10 #FLHI MiFa th R REIRE BRBEE & A ILLEIR
Fig.3 Visible images of different concentrations of

S. cerevisiae in PBS and ten dairy products
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4 PBS J 10 FELH & b A R B BB B2 £ 50 R
Fig.4 Fluorescence images of different concentrations of

S. cerevisiae by PI dye in PBS and ten dairy products
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FE 1 EHE R A2 /AN, R FL ]S A i
BB SRR . AL 4 0] DL H 5 TR PG I BRI 5 ik vy
BT b R AR AR AR 2, U AR D R P R
TE LT H B AR B D RS T B8 O PR R L
7E 1 min P58, AR LS G K, S2mTHE s R
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2.6 FAHl R EGIT SR B AR

AR A O R T B R T S 50 i R
RIS, DR B RE A A AT R, R
10°~10" CFU/mL I % 4t i B4 £ & 20 8 13 4,
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HT DL S8 550R0 A A T AR S R B S it e i i
ZH.

ARSI, R BE B WK FE O 10° CFU/mL
I 3155 60 7K 7' B B 5, TR I RF R R
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REARE S = PAT . TR R B R AR
A (D THEBRIEE R E, WK =4
WERFAME (M) £ brdEZE (SD) Fow, 53
3 P A IR P R B R TR A S B O
98.64%.

%3 KW, W N 10° CFUML 7 6 B4 %
IARAEZELE 0.57~0.73, RFEA 10° CFU/ML (1758 EIE
THRIARHEZLE 0.03~0.10, ¥ N 107 CFU/mL f)5%¢
e B B AR 22 7E 0.01~0.09, 15 B A A 45
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AN UG A ) B AR B A I AE 64 17 140 DN,
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(B, PR T Ak S X B0E 4 AR 5.49~5.63.
6.02~6.06 7.02~7.06 2 [A], [F]— ¥ & B ¥ 1 9%
I AR T B 45 A Bl 5 T W E B b R i
i, HEEHAHE, UiiHH R —2.

FLH RS> BORTE P Y W82 561 R A 98 s
E R AE 2 ' BRI 82 I I 2RO IR 97 B 52645 57
AT, A K HIAS R B4 B N DNA & & A [,
PI 541 il DNA &5 & J5 & i 92 G 58 B2 5 DNA &
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P2 19 BF DNA T = A2 1 2 e s S AR B, L b Bl
SO SRS, UF 60.38~125.20, fE%
JEMERFE N SOOI, REmih$. £t
FoAd FH 28 6 BAR T B AR AL R R, b
BT R OG T, 7 R 2 R AT A
W, SRLEAE A PT 26 B S TP A
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Table 3 Results of different concentrations of S. cerevisiae by PI fluorescent image counting and plate counting

.. PI 3%t ARt 4 FAR IS
o T FIA PR BRORE/(ANmL) BRORE Igd R A% BRORE/(CFU/mL) B&iRE Ig i
PBS &  14.14 13.83  (1.53+0.03)x10°  6.18~6.19 1.96 (1.10£0.06) x 10°  6.02~6.06
a 14146 141.17  (1.53%0.09)x10"  7.16~7.21 5.88 (1.10£0.02) x 10" 7.03~7.05
b 17.18 1700 (1.86+0.06) x 10°  6.26~6.28 3.23 (1.10£0.04) x 10°  6.02~6.06
¢ 16.10 16.17  (1.75+0.05)x 10°  6.23~6.26 2.86 (1.10£0.01) x 10°  6.04~6.05
d 16.16 16.00  (1.75+0.10) x 10°  6.22~6.27 5.71 (1.10£0.06) x 10°  6.02~6.06
e 7.12 6.67  (7.72%£0.73) x10°  5.84~593 9.52 (3.67+032)x10°  5.53~5.60
f 6.56 7.00  (7.12%0.57)x10°  5.82~5.89 8.01 (3.67+0.53)x10°  5.50~5.62
g 130.83  130.67  (1.42%0.06) x10"  7.13~7.17 423 (1.10£0.04) x 10" 7.02~7.06
h 146.63  147.17  (1.59%0.05) x10"  7.19~7.21 3.14 (1.10£0.05) x 10" 7.02~7.06
i 5.09 4.67 (5.52+0.60) x10°  5.69~5.79 10.87 (3.67+0.57) x10°  5.49~5.63
j 147.87  147.67  (1.60%0.01)x 10"  7.20~7.21 0.63 (1.10£0.01) x 10" 7.04~7.05
E: BRIREH M+SD (n=3).
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