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Evaluation of Key Quality Deterioration Parameters of Jincheng Orange Juice under Accelerated Testing Conditions

WANG Yu-ming, ZHONG Rui, WANG Lu-feng, WANG Si-yuan, WANG Ke-xing*

(College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstracts: An accelerated shelf life testing (ASLT) model was applied to determined shelf-life of not-from-concentrated
Jincheng orange juice which was freshly squeezed in laboratory. Selected temperature were chosen as accelerated factor
and the sensory evaluation and physical and chemical indicators were checked at regular intervals. The shelf life storage test
was performed o 35 d and 12 d at 30 'C and 40 C, respectively. The results show that with the increase of storage time, the
ascorbic acid content of not-from concentrated Jincheng orange juice significantly decreased while the total color difference
and browning index increased sharply at 30 ‘Cand 40 °C. These three indices were significantly correlated to overall sensory
assessment (7>>0.95). It’s reasonable to choose deterioration of ascorbic acid, total color difference and browning index as
the key deteriorated indicators for not-from-concentrated Jincheng orange juice during the storage.
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Fig.l Sensory evaluation of NFC orange juice during storage

ST T T T T T
wn

NFCHS T IBTY VT8 2 S WU ol 00 TRt b i)
P RERE, T aeid ORI e T3, i T 6
TR BHER T, T B TR T, FE R S IR R R e
BLIF, JELE A S INFCRS VT SR 48 i) 2 R 3= . T
PUEH: TERANEBR A N, B R T A bR R A
FEAL,  FLARARFR V23 (EL BE BT IR (1 369 I i 52 0 4 B
(P<<0.05), HA40CH&A R E VS T EH30°C 5 hnid g
(P<0.05). M{F40°CE&AFI A2 10d, 30°C 4K 42 20d
B, RVPR SR AR T N AT 52, IR R R
WS4y 51457 o SEMaRSITHEZ PRI 2R o itk
. BN ZIS . KR IR RS, Ry e ol 72
H D-F G M N O Rk /L, o= RO Yo RS i -4~ T2 P 184
TN TR AR Rk 95 S Sk = AR T BB IR R
T AR RIS I 2 B A T BUE RS VT e e AR A 1)
R,
22 WIS AT RS pHIE. BR. W
S, RN

WIERFTR, #630. 40°CIAME T, Ryt ifmrste
BEY . pHAE . SR, HL 5 S AR U ) S A R F AR
(P>0.05).

161
. el —=—30C
20 ——40C
S l4r
R 13F
H
Jﬁ:[_mz—
&t
=
]0 1 1 1 1 1 1 ]
0 5 10 15 20 25 30 35
IS ) /d
AL TR PEE TR
391
—=—30C
3.8 ——40°C
S
3= F 5 =
jan}
(=
3.6
3.5F
34 1 1 1 1 ]

1 1
0 5 10 15 20 25 30 35
T N R) /d
B. pHfH



AU I8 Bz 2012, Vol.33, No.22 311
207 e BT A RGN, RS, IR R LU
L9F ——40C AW B OIS, IX 5 Polyderas " RIAF 5 45 SR —
gmiiﬁiiiqggkgy/%gd F, PolyderaX] EL B B A VT AE0~ 15°C I s 391 1m) (19 5k
217t AR AT THEST, 45 R AR W AE 03 30 45 SR i 3 A7 W
1.6 B AERKINS, TR B3R 10 68 O+ AS 2 vk
T B IR SR S AN A ¢
s T /d L5 3R SR I AW AR D A I A 5 HL 1)
C. B AR S T ARG R, B TI288) . Wl kT
KANBAEE T A SR Z 0. WE2DIiR, EA
350 e 30 Wk A, AT S A T 13~ SmS/em MY, Y
g Sor —0t AL E 4 F T #5 TG 5235 A5 (P> 0.05).
é4k<:3*i14%/4—%—ﬁ R LA B A P 0 0 2 0 0 v A
54“ PEC I — A B AR bR . WIE2ERT R, fE40°CIHH A (E
B 33 T, Bl YRR (0] fR 3 i & R O G 2 AR 4k (P>0.05),
30010 15 20 25 30 35 E30CI AT, Br10d%E S AR W 2218 T A (X
BN Tl /d T H4mPa « 5), 10K E /LWL ILQ0d) N, FhEIF
b TR A (P>0.05) . B A7 S I6E PR 00 ) 4
Br e 30T Ioa SEFS TR R R, BRI, Bk a] DUHE R A
2 j; ——40C SO IR T I 4 P AR B S B AL T S P i, AR
N AN VR R R BRI B R A B, X a S
fig s PolyderaZ5!" "l TimmermansZ5" " [ HIF 57 45 5 — 5L,
st 2.3 IR FE AR NFCRS T LR IR (K148 4L
22 L L L L L L !
0 5 10 m;;ﬁﬁd I%O/d 25 30 35 § 100
E. 3/ i 80
B2 NECEHMNCMERHFHEERY, pHE. ME. RIER E o
HERT L =
Fig.2 Changes of soluble solid, pH, total acid, conductivity and E 40
viscosity of NFC orange juice during storage 1‘% 20 . . . . .

AL (3] TR 40 i AR BB R it o BT A AR T K
LAY TR, SRR, . 4B 5. U RSss,
Vo v R T [ TR (AR A A B2 AT R,
TE30°CHI40°CIIRAC A T, R [ T4 b N 1) () 38
I B AL (P>0.05), 33X 0] GESE K S R 25 IR #1S
T AR A

— DL, pHAH 2 BEA B R 1 snfi BE A, (R
TR A RAR IR A BROK 70 A2 R R IR BRI 3 SRR
BEYAFAE,  FEIE 5] 1] p HAE 11 7228 A4 A G 1 15 4% 44 B
o mE2BATAL, WA, B pHE 7
WG 3.1 ~42 0], H G W EZH(P<0.05).

TERSVT Th & e W R, JLOERR,
KB LA A IR TG NAFAE, b it DUAT AR TR 36 050 R b
MG RAETE . A HUBR I AEAE AR 6 T B v H R KUK 1)
JGy, T HE T R AR B B g s R I R T
T A=) 0 L2 D v 1 A A, ke T R AR S B
TR B WM™ . [ 2.C 5 B A 5 AN I S el B 461
T, BREA RV KBEAP>0.05), UMY

0 5 10 lIS 2IO 25 30 35
I N 1) /d
B3 NFCHEM SR hiif m g bR
Fig3 Loss of ascorbic acid in NFC orange juice during storage

KHILLKR, BTN VORI R U RIE, AT
FEVCLE I 0] (1) A8 A T DPAN I RS 1 (1078 % il o L
BHEEME . VOIS ZRE . AR E . pHIE.
Fov B DB KOS S 2 Bl R K R R
A B (AT SRR A AN JE SR A ), AR T B e R
VCIHIB iR 2 S BRI R L, sy s, Mk
KT IR B SO, B3R, EPANIE I N, VC
W 5k B[] PR 0 S0 T B (P<<0.001),  HLIR Bk &,
TR RO . I BR 8 H CAVC IR R SRR
(K150%1E A B 423 22 1B 1R ) 5 AR UER 22, DR DAV C R4 iR
BAYMENIS0%VE Ky FRAE, T8I 0L E 3 i 2 1 [ U 7
30°C4MF, y=—2.8114x+93.61, R>=0.9622; 40°C 414,
y=—5.9804x+97.225, R*=0.9759, F[{330°CI /% T,
RS 16d, 40°CA&AMET, FEVTIIB 4L 0 8d,
ST 25 5 5 8y 6 REEA—3, B VO Fefid mT LU



312 2012, Vol.33, No.22 Btz XA 18

A BRI bR PR BRI R, R, A SR
24 R (R BT AR IR A LT SR B 2, TIVCR
. WA AR (A AR H R, R VO A G

9% - 30c PRSI0 R SR T K RAGBAEAL A, 4P,

) PN FE T, B ] 50 A A s 5 b

% 75 EIHES(P<0.05), EAEHRARHITIIEL, 30°C &I

L B VR FE A T°40°C 4 T (P<0.05), I fi2

of XSRS B, IR, AT g

o s w0 150 3 o KGR R S (P B EIRAT, M E4TT
o AR, DT ICRGRLEE B R

FRAG. aofain. s@mbm. SO 2w InP<0.05),
LAE A R] (R0 38k IS 1) B, 40°C 4540 N (022 (A2 AL Af Eb
30°CA&AE N AR (P<<0.05).

2.5 g R RLAR R/ AR A

140~ ——30C
-1.5 L L L L | 130
0 5 10 15 20 25 g 120
N ) /d :i. 110
B. a*(Z A Ai) e 100
S 90
80
0510 15 20 25 30 35
5 T I 17/d
480
15 1 1 1 1 | 440;/4/%///?/;
0 5 10 15 20 25 e 30C
SR el /d £ 400 ——40C
C. b*(H A1) 5 360 -
Q 320+
40 -
35l 280
30r - 30C MO0 15 20 25 30 35
w [ ——40C e )/
2 20f
ol M5 NECHRCRAME AR
5k Fig.5 Changes of particle Size of NFC orange juice during storage
% 5 0 Ts 20 2 I s y
i DI3, 21 2R R (R TR B R A2, JCATR,
D. AE(R 4 55) WUk () ) AR AR K, S EOROR E R G R AR
. e D[4 3R BRI PR R, AT, R
- oss ~a0e AT, WESHT R, ER MO R, DI4.3]
& 030 HID[3, 2118 Fifi 45 I I 1) 1) 2 17 3 K (P<<0.05), 40°C
S o02s %AFF, D[4,31RID[3, 214 i 4 4R (P<0.05), W]
iﬁ 0.20 BV RIORE 2 T6) PR A BH A 2 52 1 FE (R 3K, Bl A e
O e F T, UL IR B R PR K, 28 5% 2 SR A
N Y “15 T2J0 2530 35 UikE, SRR RIS EIG . BT RORLAE SR AR DT IS
)iﬁﬁ‘ li1)/d o 1 A . — S, i y AN
- TR B R B AT P, Al 3 BB T R

R R R P S BORAE30C A&, Ar1sd,
4 NFCRTERLE P EFNEL D[3.2 M T AR (P>0.05), FEAYUEFfE84um, FI5
Fig4 Color changes of NFC orange juice during storage R )
20K}, D[3,21{HiE%] T129.78um, FifiJ5 Al XITF4E T
FETEI (0P EARSE W P MR R, S EUET B, X AT RE S SR 20 IR (AR il L5 A I I AR o ik



E6miltl =

2012, Vol.33, No.22 313

TR AR DA 3 ol o
2.6 G RE PR T I B VR L B SRR R AR G
PEor i

£1  ACCRFRE T BAETH-SEARAR N E 2 R # B R BHER R

Table 1 Pearson’s correlation coefficient between total appraisal and
physicochemical values at 40 'C
YR TEREY) pH py i SR Fhi%
SRV 0.6124 0.8309 0.9533 0.3825 0.0943
VCIEfiE% Rz WA D43] D[32]
BBV 0.9688 0.9777 0.9485 0.9236  0.9137

£2  S0CREGRE T BT SEULRAR IR 2 FH9 B AR E R R

Table 2  Pearson’s correlation coefficient between total appraisal and
physicochemical values at 30 'C
AVETEREY)  pH MR R Fil
AT 0.6799 0.2010 0.8250 0.1088 0.2929
VCREfif 3 Mz WRIEE D[4.3] D[3,2]
MAETEHT 09909 0.9917 0.9552 0.9416 0.5201

ML 2T A, AEPT NGRS R, NFCHE VT
MIVCHEMR R, B2, WATR RN AL S R E B4R TF
AR Z [ HSIE 2 T A A K (r>0.95), BLHIVCEERR
RO ZE A AL Hr] LAAE ANFCRETT it 5t A2 L 1) Jit

AR,

3 & #

MR UL ESCR S R A3 AE30 40°C I jekite [
T B TARE SR ARG, AR08 R
TR Bt D eI (o) (R 88, L ms P B . pHAEL
B TR R, (HILPUR R &
R TR, RO, WAREEEREN, H3F ML
LR RARVEO AL Z TR F T AR 5K (r>0.95),
PRI T =28 A Dy AR R 45730 Jir RS v 300 1) ot JB 5 4%
(RIOGBESRRR . e 7 AR A3 Jir B 10 300 1) 110 B3 2
PR FTR T %€ Atk

% 30K -

(1] FRgfEg. SRR I b TR (8 AL AR RV TI]. HERS 55 AR
RS, 2000, 16(9): 10-11.
[2]  SRHESF. AT It 2 I N F 3], MRl i T, 2003(10): 80-

[3] Dy, FNLHE, VESCAT. BROEDET LT 8 AR b (1 Sk B A 5 T
I AL TR, 2008, 29(7): 4-5.

[4]  ZWfE, KAk, gknT, S B B RSSO AT 0], AR
ST 24, 2010(10): 61-62.

[5]  Wuke, SOACTE, [R5, . 0wl 0 7L 5% 20 s s i i 0]
AT 24417, 2010, 61(5): 1214-1215.

[6] BAXTER I A, EASTON K, SCHNEEBELI K, et al. High pressure

=

(7]

(8]

(9]

(10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

(25]
[26]

processing of Australian navel orange juices: sensory analysis and
volatile flavor profiling[J]. Innovative Food Science & Emerging
Technologies, 2005, 6(4): 372-385.

DIANAA A B M, RICOA D, BARAT J M, et al. Orange juices
enriched with chitosan: optimisation for extending the shelf-life[J].
Innovative Food Science & Emerging Technologies, 2009, 10(4): 591-
595.

TR, T, TR, A SAARIRATIE VT A ORI T 0] B
RE2, 2008, 29(6): 379-382.

R, FEARR. Ry AR e P[], B R, 2010, 31(19):
106-107.

AT, AW, $2 0, A6, N ASLT Y FU 40 i €0, 1) 3% 44 30 ).
IS IR, 2010, 32(2): 156-157.

Hh E RV IFSEBE. GB/T 16291.2—2010 B E /M etk H5UIA
EERVEN 01— BE298 0 L AT BALS]. bt T EARE
Jtk, 2010.

TRIBESS T B, RODAS M A D B, TORRE J C D M D, et al. The
effect of refrigerated storage on sensory profile and physical-chemical
characteristics of minimally pasteurized orange juice[J]. Journal of
Food Processing & Preservation, 2009, 33(1): 265-268.

T R I TRFFEE. GB/T 12456-—2008 £ 184 14 i
JrES). Abnt: (PR bsE AR AL, 2008.

SR, R AL L BAL i ST 5 S DT IEWTSE[D]. i R
A KA, 2005.

EMAMIFAR A, KADIVAR M, SHAHEDI M, et al. Evaluation of
nanocomposite packaging containing Ag and ZnO on shelf life of fresh
orange juice[J]. Innovative Food Science & Emerging Technologies,
2010, 11(4): 724-728.

TR, Jul, WK, S I PR R A B RV e R
A UMY IARAR ], AR, 2000, 48(11): 2818-2819.

B k. ARUHE N LI R p (P AR e M S [D]. IR VE R,
2010.

ESTEVEA M J, FRIGOLA A, RODRIGO C, et al. Effect of storage
period under variable conditions on the chemical and physical
composition and colour of Spanish refrigerated orange juices[J]. Food
and Chemical Toxicology, 2005, 43(9): 1413-1421.

POLYDERA A C, STOFOROS N G, TAOUKIS P S. Comparative
shelf life study and vitamin C loss kinetics in pasteurized and high
pressure processed reconstituted orange juice[J]. Journal of Food
Engineering, 2003, 60(3): 22-28.

TIMMERMANS R A H, MASTWIJK H C, KNOL J J, et al.
Comparing equivalent thermal, high pressure and pulsed electric field
processes for mild pasteurization of orange juice: Part [ : impact on
overall quality attributes[J]. Innovative Food Science & Emerging
Technologies, 2011, 12(3): 242-247.

POLYDERA A C, STOFOROS N G, TAOUKIS P S. Quality
degradation kinetics of pasteurized and high pressure processed fresh
Navel orange juice: nutritional parameters and shelf life[J]. Innovative
Food Science & Emerging Technologies, 2005, 6(1): 6-10.

Al B, REAZR, T ME. SRR IR B R A Tt 5l 7 24 ],
Al TFEAR, 2010, 48(11): 2818-2819.

ROIG M G, BELLO J F, RIVERA Z S, et al. Studies on the occurrence
of non-enzymatic browning during storage of citrus juice[J]. Food
Research International, 1999, 32(9): 610-613.

LEIZERSON S, SHIMONTI E. Stability and sensory shelf life of
orange juice pasteurized by continuous ohmic heating[J]. Journal of
Agricultural and Food Chemistry, 2005, 53(10): 4016-4018.

PR, BV E PERTIL[D]. FEIK: VUK, 2010.

A0, BT AR B T A IR TN [D]. KR Fei )\ 4k
B, 2010.



