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Table 1 Statistics of components in cheese samples
Range Mean Standard derivative
Fat/ % 23.51~28.28 25.4 1. 35
Protein/ % 9.40~16. 81 13.52 2.83
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Fig. 1 Original spectra of wrapped cheese, non-wrapped

cheese and polyethylene film in common scale

1. Non-wrapped cheese; 2: Wrapped cheese; 3: Wrapped film

2.2 GRBERZMEER

T AL (B RE  R O IR A & I 2D A
A I RL 8 X RE OGS A BTG I . — R B — B S AU
FILYH A6 2 R D L 3B 2R S L R 4 43 T o SR ] — B
S04k T OGRS T L DR TG ML L S 2T 4k
X, — BT A T S O WA 0 5 i AR AR A 3 R U K Y L T A
ORI W WO B . BRI R 2 IR A Ky C—H A&
Wl TER LD A5 B E . 5 E OGS RE & TE 6 000
~4 000 cm 'R EEE, #IFZEBEERE LB RKES
PGB . R B — B S 0 #E 4 T 1 58 2 I R 3R L MR PR
XFEE G OGIE R, nE 2(a) s FE 6 000~4 000 cm ' Br A I
FOCIEAFTER R 22 5, FEFPARJE BlCR TR . AR IRER 2
i C—H BEH7E 5 960~5 620 cm ' Fil 4 500 ~4 000
em AN B v AR UL, g T R R 0 T RO 3 s
Wi, ZXF G g B . Norris SHCUE W T BRBEHLIE &, 48
IS0 R . X TR — A R TC A R G 1 4 Norris &

BOE WAL R . FEATER TR OB AR BRI 2b) ],

@
0.0021

-0.002 1

Absorbance

-0.004
-0.006 1

6 000 5500 5000 4500 4000

Wave number/cm ™!

(®)

-0.002

Absorbance

-0.004 A

6000 5500 5000 4500 4000
Wave number/cm ™
Fig. 2 Spectra of wrapped and non-wrapped cheese treated by
first derivative (a) and Norris derivative filter (b)

1: Wrapped cheese; 2: Non-wrapped cheese
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Fig. 3 Original Spectra of wrapped cheese cheese samples (a)
and spectra treated by MSC (b)



410

Jei A 5 eI

2323

LR 2 MSC A HF W R TOLHO LR 3(h) 1. — B &
AL S OR TR OGS E B SRR W, Otk
22 I 1 B 25 S U T A R I AL O
2.4 GRPBEESKRNZER

fdi H TQ Analyst V6. 2(Thermo Nicolet 3 [#) fk it &
SRR, X SRR RYRE OGS HE AT AR S HUAL RS SR T O
/N (PLS) 3 57 8 i WO A 7 . Sk 25 % 30T 2141 58 1% b7
AR s 75 T A 35 e, BEATLIE IR 41 AR PR S g s
P T VR FOIAE , FRA R R b SR FH 38 B 36 vk T % 22 7 O
H(PRESS) i 2 J5e £ 32 B 741, DL ABEAR #E 22 (RMSEC) | #H
7 & B (correlation coefficient of calibration, r){E H 45 R fa &
PEVEA F5 b, 455780 T 00 B o 22 (RMSEP) 1B Sy 7 5 455 78 50 )
WEBR VRSP IR FRAE . o T LU BCAL BT T vk R 7 AT AT DL R AL e 4
Jik T LA A BT AT AT M 3 0 ST T T A 2 G R %6 0

i E AN [R) Ak B S5 AR A T A Y, A T . SRS R
Giiting 2 i,

% G R FIAH X TUAL BT o JC 6 20 17 T A A 2 177 T A5 7
KRB 3r>0.92(F 2), WML RSHOLE . WU B
JHE 25 5 BO0E I A B A ST A BRI L AR 1 R D T A A
# 4T TC Norris 5 £k AN AR, 55 T0 A0 5% 1% J& A5 Y )
K REAR 2 . R EZRARNT . A BAR M Y O e S R
FH R B 32 000 o I 2 1 T AR I B A S M d i, T T
A AL I O R B AT A T R 2 (S R B AR K
T3, 4 Norris 5508 I AL L5 fE R K2 & A5 B G HE. TH
Ik 58 2 0 BEE 5 i) J 2 ST W M D R P B TR 1 A A o 25 4%
S 0. 240 F1 0. 355, MR HE2E 43 54 0. 326 A 0. 219, i
AR S C R TR B R L o2 %, T R4 Norris &
Bk Y Ak HE (1 AR

Table 2 PLS calibration parameters and prediction results for fat and protein
Component Rang of wavelength/cm ™! PLS factor r RMSEC RMSEP Pretreatment
Fat Cheese * 9 895~4 118 5 0. 983 0. 255 0. 327 MSC+1d+SG(7 3)
Cheese ™ * 9 895~4 118 3 0.976 0. 145 0.476 MSC+1d
Cheese ™ * * 9 895~4 118 7 0.928 0. 240 0.326 MSC+2d+NDF(7 2)
Protein Cheese 9 863~4 049 4 0.991 0.371 0.192 MSC+1d
Cheese ™ * 9 863~4 049 4 0. 995 0.413 0. 282 MSC+1d
Cheese ™ * * 9 863~4 049 3 0.952 0. 355 0.219 MSC+1d-+NDF(9 3)

Note: * : Non-wrapped cheese; % % . The result before processing; * % % . The result after processing; 1d: First-order derivative;

NDF: Norris derivation filter; SG: Savitzky-Golay filter

i®

3 4

ASCHLET AR LG AR YT E O Rm, fRET
T 3% S 095 58 5 ME W T AT £ A0 S i T LA A £
I ALY o A E Y s 5 0 40 2 3 O AE 6 000 ~4 000
em P BAMAFTE RO 2E . EE KON R LM W OB i 8
i Norris 540y i 4b B 6L Y5 MOLTE . R PLS £54 MSC.

SR A TAL B AL T (0 B AR AL, FL R U R AR P o A
FHOGZ A5 5 9 0,928 F100. 9525 #EBLARME 2 43 51 2 0. 240
H10. 3555 TR AR MHEZE 41 0. 326 F1 0. 219, 5 45 & F K& U
I A T A U I AR L 4, 45 SR SR . Norris 5508 I b
FEAT LI T B TR 0 1 3 o 40 1 6 3 9 R T, 28 R U Ab
TP 5 AR A TR A 3 A 2B 0 A AR, 0 R AR A 25 AR
3R 43 AT 2 T 2 A0 1% 43 B R T LR N 2 0 i b g
J7 o R A SR 2R G I A DR T AR R T

3 )

P, BESCE, BRAl Rk, Z). Spectroscopy and Spectral Analysis(J61E 2% 556 3% 4>

¥, 4. Spectroscopy and Spectral Analysis (%% 2% 5 563 4 #1) »

%t). Dairy Industry Review(FL L §H), 2005, 8. 158.

& %

[ 1] Chen Jie Yu, Iyo C, Terada F, et al. Journal of Near Infrared Spectroscopy, 2002, 10(4); 301.
[ 2] LIU Rong, CHEN Wen-liang, XU Ke-xin, et al(X]

B, 2005, 25(2): 207.
[ 3] HAN Dong-hai, LU Chao, LIU Yi, et al (G & . B #. X

2007, 27(3): 465.
[ 4] Tsenkova R, Atanassova S, Kawano S. Journal of Animal Science, 2001, 79(10): 2550.
[ 5] Pravdova V, Walczak B, Massart D L, et al. Analytica Chimica Acta, 2001, 450(1-2); 131.
[ 6] HAN Dong-hai, LU Chao, LIU Yi(# %, € #, X|
[ 7] Karoui R, Pillonel L., Schaller E, et al. Food Chemistry, 2007, 101(3); 1121.
[ 8] Karoui R, Mouazen A M, Eric D, et al. International Dairy Journal, 2006, 16(10) . 1211.
[ 9] Skeie S, Feten G, Almoy T. International Dairy Journal, 2006, 16(3);: 236.
[10] Cattaneo T M P, Giardina C, Sinelli N. International Dairy Journal, 2005, 15(9): 693.
[11] Curda L, Kukackova O. Journal of Food Engineering, 2004, 61(3): 557.
[12] Lambert K, Sorensen, Rita J. International Dairy Journal, 1998, 8(10-11): 863.
[13]

Adamopoulos Konstantinos G, Athanasia M Goula, Heracles J. Journal of Food Composition and Analysis, 2001, 14

431.



2324 T 2% 55618 o b 28 &

[14] Health Ministry of the People’s Republic of China( 4 A\ B L1 E T A= %4 ). Methods of Food Hygienic Analysis-Physical and Chemis-
try Section(1), GB/T 5009. 1~5009. 100—2003. CHt AR A B3 Al [l [ 52 bk ofie CR i TLAE R 36 07 4, B4R 643 (1)), Beijing: Standard
Press of China(db st F EARAE S pAE) . 2004,

[15] LU Chao. HAN Dong-hai. Journal of Near Infrared Spectroscopy, 2005, 13; 139.

[16] CHU Xiao-li, YUAN Hong-fu, LU Wan-zhen(#/IN37., Rt 4f ., Bi%i#). Progress in Chemistry ({243 &) . 2004, 16(4): 28.

Study on Component Detection of Cheese Wrapped by Polyethylene Film
Based on NIRS

PI Fu-wei' , WANG Jia-hua' , SUN Xu-dong®, HAN Dong-hai'*
1. College of Food Science and Nutrition Engineering, China Agricultural University, Beijing 100083, China
2. College of Engineering, China Agricultural University, Beijing 100083, China

Abstract The possibility of direct determination of fat and protein of wrapped cheese by near infrared spectroscopy was studied.
The influences of polyethylene film on the spectra were discussed in order to detect the components of wrapped cheese. And the
influences were eliminated using Norris derivation filter pretreatment means. The models for fat and protein of wrapped cheese
were calibrated by partial least squares regression (PLS) following eliminating outline, spectral pretreatment, and PLS factors
optimization. The best models gave standard errors for calibration of 0. 240 and 0. 355, standard errors for prediction of 0. 326
and 0. 219, and correlation coefficients of 0.928 and 0. 952 for fat and protein of wrapped cheese, respectively. The results
showed no difference from those by non-wrapped cheese’s models, and were better than wrapped cheese’s models without Nor-
ris derivation filter pretreatment. Based on the results, it was concluded that near infrared spectroscopy is a reliable, accurate

and fast method for non-invasive measurement of wrapped cheese fat and protein.
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