FALEH 1
2012 4E 1 A

P/ R S
ACTA PHOTONICA SINICA

Vol. 41 No. 1
January 2012

doi: 10. 3788/gzxb20124101. 0107

ARV TP S A LD

FRAME, Z R0, T4, P ALE?
(L SOAL KK B P 211106)
(2 F s BB LB 210095)
(3 o[ BR27 B 7 2 67 HE E DL B WS 6% 5 62 R [R5 T A 90 0% L 9 22 710119)

i EREFAN.ZFAAEFTHEF N . B HEKE, G5 mL X8 FKP 5 mA
0.17 mL.0. 20 mL.0. 23 mL.0.26 mL.0.29 mL.0.32 mL.0. 35 mL iX 6 #fF 454 %, 2 5] 42 4
ARk k. KRR B L F-4600 32 8 3 AL M 2 A s £ 98 K 4 315 nm, 320 nm,325 nm,330 nm,
335 nm.340 nm.345 nm A K FF T 69 KK A3, T AT £F & & k&% 47 Savitzky-Golay -F
B FFT ARG &G A A S M 45 ks R A X TS M HEANARALEL>HA S AETHN
e Wb T BAPF I R MRS AR SR AN A F I ARIE R BN R GIE,
PR T8 & a2 RoE W NI & 8 & R N o SRR N R & ) O LR
OB BB ERRKBERGBEAARF T BN EAALGIEREY R T L Ff G850 405

N Y R R R AR A

KEI E M F 5 TR F IR IE R B S M S

hESHES.0433. 4
0 5§

WA 2255 1R s AT ARG KR 2 8 4R . A4 10
(R R A PN =S ARy 8 B DN (R
T AR ASTELCHE S BT T A% A A G gl
A R B R B AR IR G R T 2 X A
F8 by 507 AR AN T R E 8 5 TR A 0 ) B — ELTR 3Z
MATHY SR U = G S 1F 2 Ja AT 44
F4 ity o0 S AL

AT B AR S A= 5 v B9 B3 B il AN 1B £
BMTR R P IE. R 9ot skt L il &0t 3%
R GRLLAME IR R A T i = R E e A
. e AL A1 ' 15 HOR SE i I 28 95 B BT
FERI LA 2 L OB TAL B 4347 25 1 i 2
LT KRB AT L AT H AT ST Y LB A
JE I LLANETE i i B A AU R AR R AT L
0L A0 B UM AR R R 4 A0 )
. T b B2 B T %00 M ik 1 B A . dn )
Z &) MilkScan £ %1, B ) DMA s 40 48415
I T ACEE . (BRSOl 3 B b 4% 33 e ™ 2R ) i IR % 7 A
HUHE D7 1 19 i 8 A 2

ERARIRED : A

X EHS.1004-4213(2012)01-0107-5
P AR B 20 42 60 SERG, 1 T H R HE
PR B PETE R R D 7 vA AR RE SR R 2 1Y
YIRS S i 2 R R 2 AT R B T
VZ WL T AR SR T A I B A 5 R
Whr AR B AR S POOL IR R ) SRR
14 2 3 A 2 A AR A AEE T B A5 A T R
F ) A= W BEAT HEEETE BT 5T 15 70 A B0k UL AR 3
AR SR G 1 5 00 T B Y A S AR AR
4 200 05 e B 005 e S RN W K R AT T I
BRI ¥ 8] 8 NG S R L PR SO Bl 7
i » (a1 223 M 1 45 D B AR AIE S HE B JUIA .

1 RWEREMATIE

B e

AR SR A HE A H 37 F-4600 ¢3¢k
P JEIE g 150 WHRAT  JEIOEIEE Bl 200~750
nm. AE 5B 10 mm A7 5 4 I, Bk 425 nm,
KHIBEHE 5 nm, TR 1 200 nm/min, 393 ¥ [
g 350~550 nm. #& P KM 315~345 nm., P K fi]
f&H 5 nm.

EETE K A RIS AF R4 (No. 11004103) FBE 62 5 0627 HOR [ 5 H 0 5048 F 91 H (No. SKLST201004) Bt By
F—1EEH WEE 1987, B WL 5T A, E B 7 18 65 AW K4 F A EAE A . Email: guchunfeng@163. com
SIH(EIWAEE) 22 F X976, 2. Bl Z iz, T WF I8 7 17 A W) 5 2% T 2%, Email ; orchidx{@ yahoo. com. cn

K FE B H.2011-06-27;f&[E B #.2011-10- 03



108 * T

41 &

EE

1.2 XWHE

SCIO R Sk BRI L 5 AR AR I Al AR L
W AR 0, AR PR H S R 2011 52 1 H A A
S v IR B W A ) 5 mL K K b 4l
A 0.17 mL.,0. 20 mL.0. 23 mL,0. 26 mL.0. 29 mL,
0.32 mL.0. 35 mL B4 W54F &b, L B AL 7 FPAS ] v
FE A= K W (AR SCH AT 0. 17 mL AR 5 mL &
Bk 0. 17 mL R0 A KB .
1.3 ZEHEFELE

S5 45 R 1 B A& B 2R 5K 0 W 9O T
J& s I Origin 7.5 B4, & 56 % 6 3% B8l oF 17
FET %@ 3%, 4T 5 & Savitzky-Golay 3 4t
LR B SRR R R RO R A
B2 . X 28 FET I8 U8 % 5 061 47 = ir 2
WA LN o 3 L A A R T e ST

2 XWERSHH

£ 373 3 P 3 55 e 3 8 0 B 0

1y 0. 26 ml 4 Fih 2 95 K U TE K K
325 nmi RIS T I B F O .

1.0

2.1

Yili milk with high calcium but low fat
engniu milk with high calcium but low fat
\Mengniu milk with high calcium /7
\

0.6

M
\ ‘vl"

Relative intensity/(a.u.)

206 :Yili pure milk
"~ IMengniu pure milk
[Yili milk with high calcium
360 400 440
Wavelength/nm

S R
Second derivative fluorescence spectrum

of each kind of milk

HT AL 1 AT AT 2598 D' A A TR I 25l e i ole
T ) 25 B 7 AR — 0, fFL g A 0K i 103 19 06 35 TR IR A
LAt it Bl 2 05 9 6 35 A R DX i B 45 A 05 o
{14 4 't 5 AT R SO (] o B 2 D' P T Ak 34 355 114 22 55
T SO HE T AR B 2 1)

JEUA6 9¢ 66 2 2 M AOL AT B T 2
Ao i1 22 2B G BN 8 AL )R I AR XE B %
B R 3 3 o0 i 0 BE AT OB AR LA I B O 3
fif FF A Origin 34 w7 2 06 4005 TR el
P B 5 Bk AR AT 06 3% 14 W 01 i+ R o 3 22 0 4
B BT A3 Ry 22 A e T A &

Xt 0.26 mL, fEP K N 345 nm (1A G T

480 320

K 1
Fig. 1

{1 D7 ) s 05 45 P ) e S AR N 3 19 iR O U O
TR D LA IR SR L AT s i 2 e . AR I
2. 3 i, SR 1. 2 Fos. R IR 63
A JE e EADLFE A . Ul L5 ROR B

4401
;Z 360
E -
2 280}
s L
£ 200F
2 i
= 120
& L N
7\
sot7 N /N AN
A N e e AN
380 420 460 500 540
Wavelength/nm
W2 S dsEs
Fig. 2 Gauss multi-peak fitting of Yil.i milk
with high calcium
x1 FHSFENSHZENGSE
Table 1 Gauss multi-peak fitting parameter
of YiLi milk with high calcium
Peak Area  Center Width Height
1 1718.8 377.97 17.166 79.889
2 8521.5 398.54 37.822 179.77
3 22698 454.66 44.354 408.31
4 2496.8 507.48 22.433 88.807
5 1725.0 534.41 17.204 80.005
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Fig. 3
with high calcium but low fat
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Table 2 Gauss multi-peak fitting parameter of
YiLi milk with high calcium but low fat

Peak Area  Center Width Height
1 1907.1 377.51 17.158 88.686
2 11507 397.38 40.313 227.76
3 27618 454.98 42.438 519.25
4 2546.7 506.67 21.184 95.922
5 1977.2 534.22 17.355 90.902
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Fig. 4 Fluorescence spectrum of various

concentrations YiLi pure milk
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Table3 Gauss multi-peak fitting parameter
of YiLi pure milk

0.17 mL Yili pure milk, Excitation wavelength at 335 nm

Peak Area Center Width Height
1 3 175.5 370. 97 21.422 118. 27
2 6 070 393.5 34.601 139.97
3 19 950 445. 08 42.993 370. 24
4 2702.9 499. 89 30. 235 71.327
5 1203 529. 55 17.594 54. 557

0.23 mL Yili pure milk, Excitation wavelength at 335 nm

Peak Area Center Width Height
1 3190.1 371.09 21.358 119.18
2 6 162.9 394.18 34.035 144, 48
3 20 218 444. 82 43.932 367. 2
4 2 905.8 500. 3 31. 242 74.211
5 1176.2 529. 87 17. 448 53. 787

0.29 mL Yili pure milk, Excitation wavelength at 335 nm

Peak Area Center Width Height
1 3282.7 371. 36 21. 315 122. 88
2 6 352.7 394.79 33.345 152.01
3 21 197 444, 37 45.451 372,11
4 3 158.7 500. 97 32.068 78.591
5 1149.1 530. 27 17. 265 53.104

0. 35 mL Yili pure milk, Excitation wavelength at 335 nm

Peak Area Center Width Height
1 3 389.3 371.92 21.176 127.7
2 6 226.6 395.49 31.961 155.45
3 21 332 443. 77 47.151 360. 98
4 3 365.7 502. 43 32. 88 81.675
5 1143.1 530.91 17. 058 53. 468
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Fig.5 Fluorescence spectrum of MengNiu pure milk
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whose density is 0. 32 mL
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Fluorescence Spectrum of Milk Solution

GU Chun-feng', LAN Xiu-feng'*, YU Yin-shan', LU Li-ping®
(1 College of Science, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)
(2 College of Science, Nanjing Agricultural University, Nanjing 210095, China)
(3 State Key Laboratory of Transient Optics and Photonics s Xi'an Institute of Optics and Precision Mechanics ,
Chinese Academy of Sciences,Xi'an 710019, China)

Abstract ; Six kinds of samples are collected including pure milk, milk with high calcium and milk with high
calcium but low fat producted by Inner Mongolia Yili Industrial Group Co. , Ltd. and Inner Mongolia
Mengniu Dairy (Group) Co. , Ltd. respectively. 0. 17 mL, 0. 20 mL, 0. 23 mL, 0. 26 mL, 0. 29 mL,
0.32 mL, 0. 35 mL of the six kinds of samples are added into 5mL deionized water, and 42 pieces of milk
solution are obtained. Hitachi F-4600 fluorescence spectrophotometer is used to obtain the fluorescence
spectra of the samples under excitation wavelength at 315 nm, 320 nm, 325 nm, 330 nm, 335 nm.,
340 nm, 345 nm respectively. After Savitzky-Golay smoothing and FFT low-pass filtered, each
fluorescence spectrum is decomposed by Gauss multi-dimensional fitting, then 5 element gauss peak
appeared. Each element Gauss peak position of all milk peroxide solution is invariable under the same
stimulation wave length. All element Gauss peaks are red shifted along with the stimulation wave length
increasing. Under the long stimulation wave length, each element Gauss peak of milk with high calcium but
low fat is bigger than the others. Milk density plays an unimportant role to the total fluorescence spectrum.

Key words: Bio-optics; Fluorescence spectrum; Milk solution; Gauss multi-peak fitting





