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Abstract: In this paper, the physical and chemical indexes of the compressed biscuits with anthocyanin were determined, and the shelf life

of them was predicated by the accelerated testing method, f storage time on the DPPH radical scavenging rate, acid value, peroxide

value and color were investigated under the conditions of ly lerated test. Based on the Arrhenius model, the relationship between the
reaction rate constant and the storage temperature was fitted to detérmine the optimal model, and then the shelf life was predicted. The results
showed that the content of lipids and carbohydrate in the compressed biscuit were relatively high, and the energy density reached 5.74 kcal/g,
Under the certain temperature conditions, DPPH scavenging rate declined (p>0.05), L* declined significantly (p<0.05), and acid value increased

significantly (p<0.05) with the extension of storage-time, while peroxide value had no significant change rule. . Acid value and L* followed

zero-order reactions kinetic m uring the storage, and the L* was used to predict the shelf life of compressed biscuit based on the

comparison of prediction of acid value and L*.. The active energy of compressed biscuit was 61.99 kJ/mol and the estimated shelf life of the
ic*compressed biscuit was about 517.89 d at 25°C.
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Table 5 Results and active energy of linear Ink vs. 1/T fitting and nonlinear k vs.T (reaction rate vs. temperature) fitting based in

Arrhenius’ equation model

I B BRAN L*
A )3 AL Inj = 1285251 7 5 ks = - 32420 1799
E,/kJ/mol) 106.86 53.41
R 0.8337 0.9896
—14386.17 I-—.7457.05
2% DLAE] T A
ARSI A k1=3.95x10%¢ T o =1.08x10°¢ 7
E_»/(kJ/mol) 119.61 61.99
R, 0.9269 0.9954
* 6 BEEHEHFNEAEG T EIIATUIE
Table 6 Shelf-life prediction of the compressed biscuit with anthocyanin enriched
F AT B3 AL R 25 CF R ik i 4 ki Fn 25 CFA AR A/
s -14386.17 y A/
B ki =3.95%x10%e 7 0.9269 0.0043 857.44
-7457.05
L* 0.9954 0.015 517.89

k2=1.08x10°¢ T

X AR GRS A R R AR, BRITRE
S A T AR AL, TR
-14386.17

ki=3.95x10"%e T
TR 857.44 d. {H N T B IEAE (A #6240
T LHEbR RTINS & 16 6 1) 46 1
BEHREARL

—7457.05

k2=1.08x10°e T
TRAN 517.89 do
IR AR TAERE R R RSB A, A2
i EE bR ER R R ) RE SR, T HAER
e BB R, B S A R TR S

AT, &%éﬁﬂﬁﬁ%@ 5 AR
RO Pt 25 CAPRRIMBUIBERIT 517.89
do

3 £

B AE O S48 T R A RGEA) DPPH A Xk
THERRE I S RE R L, AT MR A U
WIIRERI R B b HEAT O o AEN BRI R A, BRIY
A LB TR NN F AR, Cra i, EERM
L ARZAE AL T RER A Wiz s 46 G 1 1) B2 2301 i
DAY, LR IR

—7457.05

k2=1.08x10e T

ﬁ%%igsmmmmzst%ﬁ?ﬁWﬁ%%
N 517.89d.

NT B AU R T o At o Rl i P S
NERMWE G0 RE T, et ARl
AN, HIELF B RS ETRCR 2 S,
FAEARIRIEE G2 PE FIAE, BB IRE R K

B IR

(1] 2 i, B8 A AR DD REVE SR IR DF T RO BIF FE (7] & i
2£,2005,26(5):276-279
PU Yun-jian, LIANG Qi, SHI Gui-chun. Processing study of
the functional soybean oligopeptide biscuit [J]. Food Science,
2005, 26(5): 276-279

[2] BRFUGE, BroEn, phd pe, 5 e fr ah ey ok SO ). &
SRS IR ,2012,33(1):74-77
YIN Li-juan, RUAN Mei-juan, ZHONG Wei-geng, et al. The
research and development of instant high-energy food
formula [J]. Food Research and Development, 2012, 33(1):
74-77

[3] Stefania C, Simone C, Giuseppe B. Evaluation of processing
effects on anthocyanin content and colour modifications of
blueberry (Vaccinium spp.) extracts: comparison between
HPLC-DAD and CIELAB analyses [J]. Food Chemistry,
2017,232(1): 114-123

[4] kA, TR AR N2 T AT ) 2 R AR TR [T]. £ b
F 5T %,2015,36(2):60-64

95



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.2

[11]

[12]

[13]

96

ZHANG Wei, ZHANG Huan-xin. Development and
shelf-life evaluation of waxy wheat flour bread [J]. Food
Research and Development, 2015, 36(2):60-64

Marijana S, Mladenka P, Anamarija M. Shelf-life prediction

[15]

of gluten-free rice-buckwheat cookies [J]. Journal of Cereal
Science, 2016, 69: 336-343

ks BT, T R, A AR Tl B SRR B M A B 2RI
DI EE,2016,41(4):78-82

ZHANG Jian, ZHAO Wu-qi, FANG Yuan, et al. Oxidation

[16]

stability and shelf life prediction of cherry kernel oil [J].
China Oils and Fats, 2016, 41(4): 78-82

PN AR B fy B SR A WA 72 (D] A R AL
BORE£,2011

SUN Zeng-hui. Study on shelf life prediction of packaged
baking food [D]. Tianjin: Tianjin University of Science and
Technology, 2011

Ale§ R, Michal V, Helena C. Stability of nutritionally

[17]

important compounds and shelf life prediction of tomato

ketchup [J]. Journal of Food Engineering, 2010, 99(4):

465-470 [18]
BT S B A E DR R S 2%

PEBEFE[]. B AT 5T 42,2013,34(17):86-88
WENG Xia, XIN Guang, LI Yun-xia. Study on determination

conditions of total sugar from potato starch by anthrone [19]
colorimetry [J]. Food Research and Development,

34(17): 86-88

A, AR B MR, S5 T SR e € 1 L 2

] B 7571 %,2008,29(4):7-10
SHI Guang, ZHANG  Chun-zhi,. CHEN Lij, et al. The [20]

extraction of anthocyanin from cultivated blueberry [J]. Food

ﬁﬁl storage on the anthocyanins and phenolic
of  pomegranate.. juice [J]. Journal of Food
Science and Technology, 2014, 51(2): 382-386

1 BRI P 5 4] MO R 2008,2:28-30

HU Jing. Usage and maintenance of automatic calorimeter [J].
Coal Quality Technology, 2008, 2: 28-30

Cheryl

(21]

[22]

Chung, Thananunt Rojanasasithara, William
Mutilangi. Stabilization of natural colors and nutraceuticals:
inhibition of anthocyanin degradation in model beverages

Food Chemistry, 2016, 212(1):

[23]
using polyphenols [J].
596-603

Gracy K F O, Thiago F T, Raquel M F S. Batch-injection

analysis with amperometric detection of the DPPH radical for [24]

evaluation of antioxidant capacity [J]. Food Chemistry, 2016,
192(1): 691-697

WRRE. A £ it bl S B B DU I € [D]. R
FHEARHER,2012

CHEN Yao. Rapid determination of the content of peroxide
in fried food [D]. Tianjin: Tianjin University of Science and
Technology, 2012

X T 41, X0 B 0, K S7AN . B2 PR B RN SR AR A A
DPPH H 125 R AE 1 ORI & db Ik BHY, 2016,
37(15):140-144,217

ZHAO Yu-hong, LIU «Rui-ying, ZHANG Li-gang.
Pasteurization treatment effects on and.-DPPH
scavenging capacity of blackcurrant juice [J]. Science and
Technology of Food Industry, 201 140-144, 217
FNEE S, 3K, WIS 25 R 5 1 5 AL
S (3] R %,2009,3:996-1008

SUN lJian-xia, ZHANG Yan, HU Xiao-song, et al. Structural
stability and degeneration mechanisms of anthocyanins [J].
Scientia Agricultura Sinica, 2009, 3: 996-1008

Xiaonan Soléne B, Weibiao Z. Changes in the color,
chemical s and antioxidant capacity of thermally
treated anthocyanin aqueous solution over storage [J]. Food
Chemistry, 2016, 192(1): 516-524

A TE, R A Weibull &35 20 HVEDFE 4R DET 1
FEGRIR] A Tk RHY,2015,36(10):339-343,348
MENG Meng-fei, XIAO Long-en, LI Bo. Study on the
deterioration indexes of compressed biscuits by Weibull
hazard analysis, 2015, 36(10): 339-343, 348

JuHee S, Mi-Ja K, Young-Jun K. Monitoring changes in acid
value, total polar material, and antioxidant capacity of oils
used for frying chicken [J]. Food Chemistry, 2017, 220(1):
306-312

T H TR, 251 RE AR e A SR A S X i Al
SRS frih SR % 0k,2015,41(2):79-84

MA Yue, DONG Xin-na, LI Bo. Effect of millard reaction on
lipid oxidation in the energy bar during the storage [J]. Food
and Fermentation Industries, 2015, 41(2):79-84

Kanavouras F A C. Shelf-life predictions for packaged olive
oil based on simulations [J]. Food Chemistry, 2006, 96(1):
48-55

M Bili P S T. Evaluation of shelf life of flavored dehydrated
products using accelerated shelf life testing and the weibull
hazard sensory analysis [J]. Developments in Food Science,
1998, 40: 627-637

Ni Y, Joanne H, Robert L. Impact of flavour solvent



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.2

[25]

(Propylene  Glycol or  Triacetin) on  Vanillin,
5-(Hydroxymethyl)furfural, 2,4-Decadienal, 2,4-Heptadienal,
structural parameters and sensory perception of shortcake
biscuits over accelerated shelf life testing [J]. Food Chemistry,
2013, 141(2): 1354-1360

Bo W, Longen X, Liangping J. Evaluation of accelerated test
factors through the development of predictive models in
vacuum-packaged compressed biscuits [J]. Food Analytical

Methods, 2015, 8(7): 1618-1628

A

[26]

[27]

X AL, TR0 XA, 5 R R P L A A
EPE] &R RE,2014,35(20):301-307

ZHAO Yu-hong, JIA Lin-na, ZHAO Tie-nan, et al. Storage
stability of anthocyanins in blackcurrant juice [J]. Food
Science, 2014, 35(20): 301-307

Susana C F, Fernanda A R O, Jeffrey K B. Modelling
respiration rate of fresh fruits and vegetables for modified
Journal of Food

atmosphere packages: a review [J].

Engineering, 2002, 52(2): 99-119 @ ,

\(‘:u

QA

97



