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Study on Quality Control of Clarified Dangshan Pear Juice Concentrates during Storage Browning
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Abstract: This work was focused on the study of kinetics of browning and the facts affecting browning in clarified 70° Brix
Dangshan pear juice concentrates. The effectsonbeing storedat4°C, 30°C, 37°C, 50°C over 60 days were investigated respectively.
Colour development was measured by browning index (Awuo), Tes and 5-HMF. Browning levels of Dangshan pear juice
concentrates increase with the increase of both time and temperature, according to two stages combined reaction kinetics.
Activation energy of the clarified Dangshan pear juice concentrates is 6. 88 kCal/mol. The correlationship between 5—
hydroxymethylfurfural (5-HMF) concentrationandbrowning index Auo ispositive. Effect of 1ight onbrowning isnegligible, while
effectofairissignificantbeforestorage.
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Table 1 Initial characteristics of pear juice concentrates
I H Ly
B 70.5° Brix
T E TR 1. 22g/L
pH 4.64
5-HMF 0. 12mg/L
PR 12.6(nl 0. Imol NaOH/100ml)
L- 3 YR 0.95g/L
I 23. 0g/L
Rk 56. 5g/L
s 8. 4g/L
D- 1L AL 35. 2g/L
Jiti 2 R 10mg/L
pEYUis 160mg/L
A T 110mm 83%
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3BCH Tossum 99. 6%
e BRARERESN, HARTRFRIILLLL. 5° Brix il

KA W b — e i (70° Brix) o T SFEFELZ 1.
L2 AR5

GRS ] ¥ KE % SHP-250, 40W HE; H
AT LR YHAO; Bl DL H 4 ATAGO 3T;
AN =TT WA BEEUVLT00.

HPLC £4:: Waters515 %2, Waters2487 Kiill#s,
Symmetry Shield Cis(5um, 3.9 X 150mm)#:, Empower
b A .

5-HMF (2105 > 99%)
Fraf) « 2 (G br )
L3

B iR gt LR BLVE VT3 N B, BEE, s
BE, RIE 4. 300 37, 50°CAALEEFRMI TN AR 50d.

TE 37T CRFFF N LR 40W KL H AT — H, B
HWRAEZLT ) 50m] B W BEBORBAESTE T 10em &b, 8
% 620001x, 7EI%AAM NIAF 50d LA S0 B AR 1R 52
Wi o W BE EOMOMRE ( L) X AT OB B R A
400nm: 87%, 500nm: 89%, 600nm: 88%.

¥ 20m1 WRAFFLYT N 50m] BRI, JAN 50°CH;
FEHT, BERIRPE I, WAE50d, HEESAHEA
1) 5% 1 .

SE AR E Asso/ Tason Toos F5-HMF, FEAAER
N3 K.

L4 Auo/Taso Tozs (N5

Z M GB/T18963 — 2003 J5ikl . AP Kk

AT RFE KRB R B 11, 5° Brix e, H

Sigma A¥]; B S48 (5
ic] A A

lem A¥ebb L, DAZEW/KAZ, 76 440nm f1625nm
WRTR A A o I B R R S, JF
WA o FE DM AR FRAL

L5 5-HMF G L) (il &

22 N\ TbarzJ7i%. FiEhAH pH3. O BIR A8
CU5 (85:15), i 1. Oml/min, KK 280nm. #£ 5,
SRk )G, 0. 45um fFLIEML, HEEE1OR1,

L6 Gt aT

AT B RS T Ori gin. OB S HHAT; A
S SE B R I Turkey /086, SEMHE N <
0.05.

2 ZR52H
21 ARARSEREL Ao AR BN ) IWFAT
169 —_m—4C
1L44 —e—30C

124 ——37C
Lo4{ —#—50C

A i

0.8 1
0.6
0.4
0.2+

0.0+ T T T T T
0 10 20 30 40 50

I ()
1 FUTERRLIREIER Ao BT
Fig.1  Change of Ao of pear juice at different storing
temperatures
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Table 2  Regression coefficients (R?) and rate constants (k) of
browning reactions assayed in pear juice concentrates
1 (C) it R? K(d™")
0% 0. 0575 0. 0001
144 0. 0556 0.0011
4 Lk 0. 0002 0. 0601
Kc:0. 083
Regitl 0. 1158
a8 Kt:0. 080
0% 0. 8007 0.0170
144 0. 1837 0. 0522
30 Lk 0. 4551 0. 0145
Kc:0. 840
it 0. 9954
xs Kt:0. 046
0% 0. 8425 0. 0204
1% 0. 1680 0. 0559
37 Lk 0. 5024 0. 0163
Kc:1.039
it 0. 9980
xs Kt:0. 041
0% 0.8513 0. 0346
1% 0. 3256 0.0708
50 EliIL/24 0. 4669 0. 0235
Ke:1.612
it 0. 9959
xS Kt:0. 042
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Table 3 Arrhenius table
—Ink 4. 0745 3.8922 3.3639
1/T 0. 003300 0. 003226 0. 003096
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Fig.2  Changes of Tes of pear juice at different storage
temperatures
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Table 5 Effects of light and air on pear juice browning
37°C Auo 50°C Ao
WAE AT 9d 15d 30d 45d WAE AT 9d 15d 30d 45d
T 0.375 0. 525 0. 768 0.892 H2A 0. 629 0. 886 1.178 1.399
AR 0.373 0.521 0. 766 0.897 P 0. 552 0.808 1174 1. 401
p >0. 05 >0. 05 >0. 05 >0. 05 p <0. 05 <0.05 >0. 05 >0. 05
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Table 4 Reaction orders, rate constants (mg HMF/100g sample/ MG i 20 5 A R I o R O
days) and R? values for HME accumulation, correlationship % % STk
between browning A4 and HMF
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