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Determination of the Optimal Storage Conditions for Walnut Milk

ZHAO Hui-bo, XIA Jun-xia, QI Bing, LU Min, XU Shan, WU Yan-bing
(Hebei Yangyuan Zhihui Beverage Co., Ltd., Hengshui 053000, China)

Abstract: The optimal storage conditions for walnut milk packaged in PET containers were determined by storing the products under
different light and temperature conditions and then measuring their stability using a Turbiscan Lab stability analyzer. A single-factor experiment,
an orthogonal experiment, and a validation experiment were then performed to elucidate the influences of the storage temperature and duration
and the illumination intensity on the stability of the packaged liquids and to determine the optimal combination of storage conditions. The
selection of the different factor levels and the possible mechanisms underlying the effects of the factor combination were also explained. The
smallest stability index value (i.e., the optimal state of preservation for the packaged walnut milk) was achieved for storage under ambient
temperature and an illumination intensity of 30 Ix for 10 days after production. The degrees of influence of the selected factors decreased in the
order of temperature>duration>illumination intensity, which may be explained by the following mechanism: Under these conditions, walnut
milk stored in a PET container exists as a heterogeneous liquid system. Consequently, the instability caused by the thermodynamic effect of
molecular fusion and the kinetic effect of gravity stratification results in mutual constraints among the various influencing factors. However, the
influences on the stability of a packaged liquid are dependent on specific processing techniques, such as emulsification. Therefore, differences
may exist between the results of this study and the optimal storage conditions of walnut milk obtained using different production techniques.
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Fig.1 The curve of stability index after storage of walnut milk at
different temperature
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Fig.2 The curve of stability index after different storage time of
walnut milk
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Fig.3 The curve of stability index under different illumination
of walnut milk storage

JRE M FERGR IR OL R, JtReEt—2
TR T AT B 5),  [RINR A — L% Btk
FIPBT AL, TR T BB RIaa TR, —
SERE L BRI RN 8 E B 2T A 731
MIORAERT, 38 CRRE A BRI b3 B IO ik
PR BO R, RN, RHR P S A
TR 528, R AU E,  BE iEEE
PEFEEGE)N .

22 EXRRKBRER G

MIEZSRI TS5 RAT RN, AFTBCRE S AT 1]
AR RO PR E MR ECE —E R T
XA PEFR R IR ZE 7T T (AR 3), FERCARE
PEFEELT 3 ANEIE R, EIT A A>B>C, BIAETGHR
FERIEMERR, PRGN TR R ik B s 1 AUIR
TR A TR AT A SR LRI BE RO, X T/ 111

244

R EEEATTUCEA YOEIERISEN ;. AFTBUR R,
BRI RIS E G, A RREEEMSIIELT,
IDRL SR BT A R DO ST o e R Ut R R 3R AR
%, VRRUEHF G ] DAORTF BN 8] A7 T8O EE R 5
b, GO TR R AL, g L ) b
ARUT, (HAR ISRt Re R A IR, FRELS S E A6
XPERBCA BRI . RGN ABC, BIFEAFIN
IR, AU TR] 10 d, FECREE 30 x1, kAL
FesE M fa s/

X EIR AR A R IR, PRAL AL I E 25
FRE MEFRHON 1.048, ILFITF B A AL ) B
TPk

2 EXRINZITREER
Table 2 Design and result of orthogonal experiment
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