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Shelf-life Prediction of Black Sesame Compound Honey Pill and the Effect
of Packaging Method on its Storage Quality
YOU Jing, SUN Qiangf<, MA Lin, SONG Guo-hui, HUANG Ji-nian
(1. Center of Agricultural and Sideline Products Processing, Henan Academy of Agricultural Sciences,

Zhengzhou, Henan 450000, China; 2. Agricultural and Sideline Products Processing Institute, Henan
Academy of Agricultural Sciences, Zhengzhou, Henan 450000, China)

Abstract: Taking the black sesame compound honey pill as the research object, the acid value and peroxide
value are used as evaluation indicators to investigate the influence of different storage temperatures on its
quality; on this basis, the shell life of the black sesame compound honey pill under naked packaging
conditions is predicted by constructing an Arrhenius model. In order to further extend the shelf life, four
different packaging forms were set up to package the black sesame compound honey pill, and the effects of
different packaging methods on its storage quality such as moisture, texture, and physical and chemical
properties were investigated at the same time. The results showed that: compared with the control group,
nitrogen filling, shelling and wax sealing have a certain effect on preventing the black sesame compound
honey pill from decreasing moisture and increasing hardness and acid value. The packaging form of wax
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paper + pill shell + wax seal + tin foil paper + polyethylene plastic bag has the best effect. The research

results provide a reference for the storage of honey pill products.

Key words: black sesame honey pill; storage temperature; acid value; peroxide value; packaging material
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Fig.1 Process flow chart for preparing black
sesame compound honey pills
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Fig.2 The influence of temperature on the acid value
of black sesame compound honey pills
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Fig.3 [Effect of temperature on peroxide value of
black sesame compound honey pills
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Table 3 Effect of different packaging on the moisture change

of black sesame compound honey pills kY
e A .

Al AL fokstdtl LR e
0 8.47+0.01"  B47+0.01"  8.47=0.01"  8.47+0.01°
0.5 B.47+0.02" 8.47H0.04"  B42x0,03" R43x0.03"
| B.33+0.02°  B40£0.02°  8.42:0.01°  8.2340.06°
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2 BA7£0.13"  B26+0.03°  8.3020.04"  B.1520.05"
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5 6.51+0.02° 6.85+0.03"  7.242002°  6.52+0,08°
5.5 587+0.20°  6.2540.01°  6.9320.02° 5954003

6 5.62+0.073°  5.87+0.043"  6.83£0.023" 598+0.05"
e AR R E R (P<0.05),
Note: The data with different letters show significant
dilferences (P<0.05).
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Table 4 The effect of different packaging on the hardness
change of black sesame compound honey pills N
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0 33.52£0.43"  33.52:0.43"  33.524043° 33524043
0,5 33.8120.16" 32.6520.82" 323620367 32.4820.29°
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4 54.20+0.65"  47.35£1.14"  41.2440.57°  47.47+0.99"
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Note: The data with different letters show significant
differences ( P=0.05).
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Table 5 Effect of different packaging on the peroxide value of

black sesame compound honey pills g/100 g
—_— L A
A M e CESE] FoEH
0 01020000 01000007 0.10£0.00"  0.10+00.00°
1 0.11£0.10°  0.09%0.00° 0.08£0.01°  0.08£0.00°
2 0.09£0.00°  0.11x0.00°  0.12%0.0° 0. 10£0.00°
3 0.12+0.01"  0.07£0.00°  0.05+0.00°  0.05£0.00°
4 0030000 0.02£0.00° 00120007 0.02+0.00°
5 0,030,000 0.0220.00°  0.0120.00°  (L.02+0.00°
6 00120000 0.0120.00°  0.0120.00"  0.0120.00°

B AR R R R R WA (P <0.05),
Note: The data with  different letters show  significant
differences ( P=0.05),
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Table 6 The effect of different packaging on the acid value
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4 1.82+0.06" 1.700.06" 1.50%0.02° 1.55+0,02°
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i AR R dE R W (P <0.05),
Note: The data with different letters  show  significant
differences (P=0.05).

3 it

TE AR T, AR ZRE S E L
Mt B AT IR b B, Hod AR R A et
By R, S 1A S Arrhenius
AR A A O SR B R T A5 AR, HAE
R T A TG, 28.6 d, FLIREE S, I
LS EE R, RUBERBRZRLSEILWNE
TEARI AT T O6AF, ELAFTE 0% 4L A T iy ] 21,

EE RN AT, U 4 MR AL
A CDESAC+HR LGRS | 2B AT+2Y 5T+ 8
AU+ AR S | DT+ 25 0L+ 3 B8 5
A+ CIRIPRAS | DR+ T+ R OIS )

MRZME G EAARERAER . 6 AL
BB, 4 ORI R 2R E A
BRI K I & i TR, BEEENIRREE T H R
5 4~5 A F1 ) figh B TR JS A7 iy 1T ad AR (R R
e 2 A H RSB BT R Pl B e, R s s
MEENE TRy, A 4 FaIEaE 6 4 I
e U RN R M B AR R . SRR AL, A
%, AT s E A e —E R b
0 R R S LR K G RERE L MR AL
fefi BB o, Horb, DL H A MRCR Fehf
L5t A AR e BAT 3 (P<0.05), REMRFFIRE
JRAL G AL AR 6 A~ F B G701 P9 ol Bt £
T2 JE A SR 2 R B AL B T A
S, TR A AU A B AR T — s M AR S
RHMIES%,

2% 30k :

(1] MPREE, RPN, BRSUE, S 25 Erie) Ba I i e ().
LAY, 2020, 22(9): 1423-1427+ 1462,

XIE G Z, TANG X Y, LIANG X I, et al. The origin and
definition of the homology of medicine and food[J]. Modern
Chinese Medicine, 2020, 22{9): 1423-1427+1462.

(2] FARL, SRR, I 2 e lal O e A R R .
R Tk, 2013, 10(12): 177-178.

XIAO R F, LAl H E, XIAO H X. Research and application of
the theory of medicine and food homology[J]. China Health
Industry, 2013, 10¢12): 177-178.

(3] AR, AR, AEEE, UF ZRRAE SR S ERE E I
TEHEREIL. M T 8 FHE, 2019, 27(6): 86-92.

SHAOQ ITW, Q1 G D, ZHANG G X, et al. Research progress in
evaluation of nutritional and functional value of sesamelJ]. Science
and Technology of Cereals, Oils and Foods, 2019, 27(6): 86-92.

[4] AP, #Ehhik, MR, SE EERRTDRR S iR ).
EranFleERiACE R, 2019, 3706): 1-7.

JIIN Z Y, CAI C X, TIAN Y , et al. Structure-activity
relationship of black sesame functional components|[J]. Journal
of Food Science and Technology, 2019, 37(6); 1-7.

[5]  ELHARDALLOU 5 B, FARH 5, GOBOURI A. Production,
storage and evaluation of homemade and processed diet, based
on wheat, legumes, sesame and dates; for under-five children[J].
Food and Nutrition Sciences, 2005, 6(7): 605-611.

[6]  HEBEEE, ZfRfl, SUSHL S5 STREh. R AR EEE N
LR E S ERTFE). P E AR, 2021, 46(1): 32-37,
PANG X H. LI J J, WU Q I, et al. Comparative study on
oxidation stability of vine fruit oil, linseed oil and perilla seed
oil[1]. China Oils and Fats, 2021, 46(1): 32-37.

(7] EFERE, Fhared, ¥0OCH, S5 frHh. i A HEH] i AL

181



REZE

SEERCE ARD TECRROLOGY BF CEREALS,DiS AND FODES

E30& 20220F E2H

18]

9]

[10]

(1]

[12]

[13]

[14]

[15]

A IR B S AT ST, P A, 2020, 45(9):
38-42.

WANG S N, GUO L I, ZHI W L, et al. Research on the quality
and safety risk analysis and regulatory countermeasures of edible
oils, fats and their products[J]. China Oils and Fats, 2020, 45(9):
38-42,

AR, TEE, FRRH, . ILEERT GBI s A B B 1R
HURAY TR iR, 2020, 42010 264-271

NIU Y X, WANG TING BI Y, et al. The influence of temperature
on the storage quality of Flammulina velutipes and the prediction
model of shelf life[J]. Food Science, 2021, 42( 1) 264-271.
Thitese, GoMUE, BB, SRR EHO B I R
BEHUAY L. Th S, 2020, 45(5) 105-109,
XINGHL, YU X Y, GENG § X, et al. The effect of astaxanthin
oil on the antioxidant properties and shelf life of walnut oil[1].
China Oils and Fats, 2020, 45(5): 105-109,

R, TR SRR, . @S HERR il A Ak i R
R ECHT AR A Sr (). 0 Tk, 2018, 39(1): 173-176.
LI'W A, XU L, ZHANG DY, et al. The effect of packaging on
the oxidation of barley peach butter and its shell” life model
establishment[1]. Food Industry, 2008, 39(1): 173-176.

feor, PRI, BT, S SRR AR T RN
HRRIHTEE). 3R, 2018, 10(4): 56-61.

YU L, LIN ¥ Z, DUAN N N, et al. Construction of shelf life
madel of Fuzhou fish balls under normal temperature packaging
conditions[J]. Packaging Journal, 2018, 10(4): 56-61.

TR, PR S S AL R i R B B i T e
L), EH T, 2008(6): 23-26.

XU F, LU L X. The oxidation mechanism of oils and the research
progress of anti-oxidant packaging of oil-containing foods[1].
Packaging Engineering, 2008(6): 23-26.

W, E, WA, SF. R P S ek )
PEIELT]. frfl e APk i 2540, 2019, 10014): 4478-4482.
LIU F, WANG C, YANG J, et al. Research progress on detection
methods of oil acid value and peroxide value[J]. Journal of Food
Safety and Quality Inspection, 2019, 10(14): 4478-4482.

TEKIN L, SECKIN M. YILMAZ E. Physicochemical changes in
hazelnut, olive pomace, grapeseed and sunflower oils heated at
frying temperatures[J]. Food Science and Technology Research,
2009, 15(5): 519-524.

W, R, KRN, SF FRSEIE T W uOE
sl et 1] PR, 2019, 44(8): 77-81.

[16]

(171

[18]

[19]

[20]

[21]

[22]

YAO Y P. DU L, SONG I, et al. Dynamic changes of secondary
oxidation products of linseed oil under high temperature
conditions[J]. China OQils and Fats, 2019, 44(8): 77-81.

KR, dEE, BooAs, . EERRE ARSI i
BT, mpEefell o $AFRE), 2020, 35(3): 386-391.
LIUH G MENG F X, DUAN Y I, et al. The effect of wax seal
on the storage vigor of cassava stems[J]. Journal of Yunnan
Agricultural University (Natural Science), 2020, 35(3): 386-391.
BPR, i, 2 N FCRELYMRERERAL G 1k E ik
MECETENREM ], b T, 2020, 46(19): 143-147,
SANG Y. FENG H H, MENG L, et al. The effect of nitrogen
filling packaging and storage temperature on the storage stability
of probiotic powder[J]. Food and Fermentation Industries, 2020,
46(19): 143-147.

B AL, A U L M B T R TR 15 AR ),
B TR, 2012, 33(11): 45-49.

HAO F Y, LU L X. Theories of food moisture-prool packaging
and research status of shelf life prediction[]]. Packaging
Engineering, 2012, 33(11): 45-49,

HE, R RE AR I S A ] e SR
Iz, 2011, 10{22): 88.

DU J, WANG M. The principle and research progress of the
hardness of Dami Pills[J]. Industry and Technology Forum,
2011, IN22): 88,

R, BUE, EMy, F ARG U Bk
W R TR W], foin S AERE Lk, 2020, 46(10): 203-208,
WANG H, ZUN L G. WANG M, et al. The effect of different
packaging and storage methods on the quality of dehydrated
potato chips[J]. Food and Fermentation Industries, 2020, 46010):
203-208.

TING L, YAN §, ZI-XUAN W, et al. Improving the oxidative
stability of Naxseed oil with composite antioxidants comprising
gallic  acid  alkyl
LWT-Food Science and Technology, 2021, 138,

HEBE RUEE, BORER, SF. AR RE EE A IE L AR A
SRR T]. B, 2020, 34(10): 2254-2260.
DU, ZHAQ X H, GENG L Y, et al, Effects of different drying

ester with appropriate chain  length[J].

temperatures  on the  nutritional  quality  and  germination

characteristics of peanuts[I]. Journal of Nuclear Agriculture,

2020, 34(10); 2254-2260. &

&t A aEAEE T VAT Chop:dyspkj.ijournalen ),

BRI T SR A SR T A




