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Kinetics Modeling of Hazelnut Quality Change under Nitrogen Packaging
WANG He-teng, DONG Jing

(Harbin University of Commerce, Harbin 150028, China)

Abstract; The effect of packaging method on hazelnut quality was discussed. The results showed that nitrogen packa-
ging has the best preservative effects. Kinetic models of peroxide value and acid value at different storage time and tem-
peratures were established to predict and control the quality and shelf life of hazelnut during storage. The results
showed that the peroxide value and acid value of hazelnut increases with storage time and storage temperature ; howev-

er, they increase slower because of good preservative performance of nitrogen packaging; the acid value and peroxide

value has high fitting precision with the first order chemical reaction model and the Arrhenius equation.

Key words: hazelnuts; dynamic model; oxidative rancidity; nitrogen packaging

BEIRCHKE00, 87, BEAMITOEE
NIRR, BEFEEBOSREENT=SPESI0,
BRI, TR, FEBABRMFE, IEFN
B.ORXRNXK, EESTEESYRAR_E", &5
BRI ™ E4E5 5 RSBV, 0 5 H 5804
€, XAGENEE LN RSEUBNGE, FUlIF=E
BIEATC I EPHRIN , 1155 G MbEiE =Y E
FRET N NEEE, AT RARE
RGBS AT IR OHOXKAE AR NME IR IR
BRI,

Bal, BRI 2EEEMEETS .. BRE. R
AEHENERHTTHR, FNB . 5. 5k
NEWE) DS e REY — iR, BESEr
BRI N2 RMEIARR D, ASLKE
WABELS R MeEFOBRNIIY SLEERIT
i, DR EE .4 TICEIRE(20,30,40,50

i B E: 20120905

C) MRFHRIN I AW ERICEINBEZIE) /]
FER, BUSMAIFSMDIEBNE, DRIEIIRS
HERIN IEMEETFICBRES ) NFER,

—
¥
i

1.1 &8
et B, PE REEERN 855, e,
1.2 5%
BRSHOMERIDE SRS IR NER
A, D0 50 mL EHEE, B E 1 d 1T, FIAYIRR.
RN FIETREF NS IREUBIE, AEKIREEEYE
IEEB TR, TN 70 CHIIERNBENR, K4
~5 h 1§, BEMEE, RED TR EFREFICR,
RERERNIKBPNR, fRILEHE, B 0.5 h R
F—RCFEE, &L 3 RINEBLER 2 BNER

EE® . TG (1980-) 5, FARA AL, W /R B R M R A U, SR 050 1) S PR €A%



W T  PACKAGING ENGINEERING Vol. 33 No.23 2012-12

50 ®

<0.01 g ALE, WETRITKIEAME L, SHEZRL
EHELA,

FRINBUNITE . FREX 3 ~5 ¢ BBV, ETHEH
A, 00 50 mL PO B-C BB E R , IS MBS,
ERESR, RERR, 2 ~3 BHMEIERT, M
SEMPINESRBEZ LY 30 s TRE,10
TOHRENINE, BINE NIINTITE.
_Vex56. 11

m

X

TP X IR (IS8T (mg/g) ;
V AT BRESEIRE RS RIAFR(mL) ;¢ NE,
SMPVEBERBIFRRE (mol/L) ; m NITIEMR
2(g);56. 11 I 1.0 mL SENPIREBESR
GREN 1.000 mol/L)MEHERMPRZ () o

WEMHEBINE FREN 2 ~3 ¢ BYEHE(NE
IR ,&F 250 mL B¥RER, 10 30 mL =R IE-K
CRBESR,EETEEHE, N 1.00 mL (B
ISR, ZEEME, FEERIE 0.5 min, RGEE
RMBE 3 min, BRHE0 100 mL X, #5), TR
BB ESAR (0. 0020 mol/L) BE, EBEED
BY,00 1 mLEMIBTR, REBEE R EHELK, BUE
FE=SPIR- KB R SR K, ZE—
T35, =T,

NaMEZ TIAITNTE.
(V,=V,)ex0. 1269

x100%

X, =

X, AR ENE (%);V, IS
ERAMBSVEBTSRAR(L) ; v, MiFl=8
ERMARBRANEBE S RIAIR(L) ;¢ NRATH
BEATOE B EBREVRE (mol/L) ;m NIERE
(2);0.1269 N5 1.00 mL FTHBITEBESH
EHENRE()

1.3 AX

ANEEELANES@REEIFIN . BB L5
HZER, I PE SFIEHIAT 260 mmx150 mm BYEEELY
HOPENREN 150 €, AHNBN 3 s, AR
WeESHHTESE, BRESNFEEN 110 g, £EE
60 C ,JZE 50% BV T, ERDNCLT 4 &7
I MES RIS EE,

TEEE. e BRSO PE EEHINS
BREED, HO,

BEELR HEEH SRS PE EEHIRGY

BERM, A DZQ400/2SA ZINEET TS BN
HITEE, ETEN-0.06 MPa,

REgR. FEEH &M PE BERINE
BRERSM, HADENRBREN, V0,

RO FEH OVEISHRA PE SRR
BELIM A DZQ400/2SA ZBINEEE R TS EEN)
FTAS0% F5, 0, BIHIRNP, DBBRTFTEA
10% ,25% ,50% ,60% ,70% ,80% ,100% FSWES
T EPRN I & ENEIN, SR A, TA
50% 25, BT BRNTIIEET RN (EUBRD
$) , WIS EEFS A 50% &SRS TH
—WAR,

BENZRTBREHEN . SSEFEDDBF
20,30,40,50 CHBRFBPIRE, EBBDIE {8
BRI A | E,
2 BREE5TE
2.1 BEHSINNEEXNEFERRIVEN
BEIRTeBEEm, YRR EakET
. BNZ2MNSHERRBRARN—INEZ BN,
IE2ED T TR SRR OV E B M S K BRI s
BEISAHER , MITIS [f2 SERINBYFA S, 200 5 BISEVEE
1, BB AL B NERIISINER D RKTSY 8V
DICEMH—TRWTEBIR, BRNASHE
ZRAY, IR EREEEI—RNALTYIE
RSN Z 2R BIRAIZE, B, M E BN
WEMENSIR, TUEEFENTRVEE™,

ME 1102 TR, ESAC BT IEPRNFTIY S

POr e i

Lak —v Ji A A2
~ —a— FLs
o 1.2} —e LA LR

&0
g 1.0p

& 0.8}

R /

0.6f

0.4F
0 5

10 15 20 25 30 35 40
fisfra] 7 d

B e R T e i i) A2 Al

Fig. 1 Changes of acid value of hazelnut during storage
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Tab.1 Fitting equation of acid value rate constant at different temperatures
MR/ C L m R MECRER K  BIEHRHR
20 In X=0. 004 96:-2. 896 11 0.004 96 0.928 95
30 In X=0. 009 07:-3. 158 94 0.009 07 0.916 08
40 In X=0.012 32¢-3.589 15 0.012 32 0.946 64
50 In X=0.017 45:-1. 865 94 0.017 45 0.930 47

®2 AREBETEEUEEREEHMEHE

Tab. 2 Fitting equation of peroxide value rate constant at different temperatures

i B/ C 2k A5 PLEREH K AR R
20 In X, =0. 16:-3.562 87 0.16 0.825 27
30 In X, =0. 177 33:-3.065 83 0.177 33 0.902 11
40 In X, =0.239:-2. 864 32 0.239 0.870 69
50 In X, =0.313¢-2.173 38 0.313 0.835 97
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