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Abstract: The complicated processing steps in the production of dried apricots were addressed. Li Guangxing, a

special fruit of Xinjiang, was used as the raw material. A composite sugar permeation with effects such as hardening, color
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protection, osmotic dehydration, and preservation was used along with a non-thermal osmotic dehydration process to explore
the best low-temperature osmotic dehydration process non-thermal for making fresh apricot into preserved fruit. The effect of
composite solution combined with non-thermal osmotic dehydration treatment on the quality of preserved fruit was measured
using single-factor experiments and a fuzzy mathematical sensory model, taking sensory quality, physicochemical properties,
and nutritional components as indexes. A response surface methodology was used to design and optimize the experiment,
process, and analyze the data. The results showed that the saccharifying formula of the composite sugar permeation should
be: 1.0% CaCl,+0.8% colorant (0.20% L-cysteine +0.20% ascorbic acid+0.60% citric acid) and sugar syrup (sucrose:
granulated sugar=2:8) (the proportions above were calculated according to the mass fraction). The fuzzy sensory scores of
preserved apricots processed by non-thermal osmotic dehydration treatment with the above formula were 84.10, hardness
was 3 636.50 g, total sugar content was 39.20 mg/100 g, titratable acid content was 1.52%, Vc content was 6.60 mg/100 g,
the color difference value was 38.41, POD enzyme activity was 1.72 U/g, and relative PPO enzyme activity was 1.21 U/g.
In summary, compared with the traditional process, the preserved apricots treated under this process exhibited the best quality,
showing an improved retention rate of nutrients and enhanced sensory properties, and the preserved apricots had retained the fresh
fruit flavor. This study provides a theoretical basis for the non-thermal processing of preserved fruit.
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mathematical sensory model
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Table 1 Factor level table of response surface design
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Table 2 Effect of different hardener concentration on the texture of apricot breast

AL ke
TRENHS % B /g BT *obk /g Y BE A (N/m)
CK 5662.01 +4326" 590.62 +52.75° 391.12+4544°  0.65+0.01 0.89 % 0.02
0.5 1956.66 +57.43" 136.10 £49.30° 247.87+11.97°  0.65+0.01 0.81%0.03
1.0 3117.85+48.54" 243.52+33.74° 225.77+36.47°  0.64%0.05 0.84 +0.07
15 356726 +3337° 385.72+22.08° 37447+17.24°  0.69 £0.02 0.99 +0.01
2.0 4624.09 £30.55" 48830+ 18.37° 375.41%13.02° 0.66%0.01 0.94 % 0.04
2.5 5710.38 +65.50° 499.50 +20.84° 382.13+21.23"  0.63 £0.02 0.88 % 0.02
E: AR AR TRRNINBEFEATEARE 27 (P<0.05).
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Table 3 Apricot weight score of each factor

B 3 4 5 6 7 8 9 10 &4t &
o R 3 4 5 2 2 33033
Ak 3 1 2 2 3 2 2 1 24 024
&% 3 2 3 2 3 2 3 3 28 0.28
BT 1 1 2 1 1 3 2 2 17 0.17
A3t 10 10 10 10 10 10 10 10 100 1.00
R4 EGBRREHESHBEBEENIRE
Table 4 Apricot weight score of each factor
L3 Ak ERES =) LA A
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543 80 BEABRARBOL. ARERK, BERABE, CFWNE BERERGIK, BT, MRAEKRE, RREK, AW
Ttk ¥4, RHBAEE BAED, ARk M, VIFRENRAAEIL %
+ 2 70 gERHRK. ArRE, ViR BEERIR, GFRER RERERK, T, A% BREEKRG, R, MR
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Table 5 The votes of mixed sugar liquid cold permeated apricot breast were evaluated by sensory evaluation

Ak ERES o B
T - - -

1 28 i F 7 28 i F 7 28 ¥ F 7 K i F
1 0 0 1 9 0 1 0 9 0 0 1 9 0 0 1 9
2 0 1 1 8 1 1 0 8 0 0 1 9 0 1 0 9
3 2 0 1 7 0 1 1 8 0 2 2 6 1 2 1 6
4 0 0 1 9 0 1 1 8 0 0 2 8 0 0 1 9
5 0 2 3 5 0 0 4 6 1 0 3 6 0 1 4 5
6 0 2 3 5 0 1 3 6 1 0 5 4 0 2 3 5
7 1 3 2 4 1 2 3 4 1 2 5 2 2 1 3 4
8 0 2 3 5 1 1 3 5 1 3 4 2 1 1 3 5
9 0 2 3 5 0 1 3 6 0 2 5 3 0 1 3 6
10 0 1 3 6 0 0 3 7 0 2 5 3 0 1 3 6
11 1 0 3 6 1 0 4 5 0 2 5 3 0 1 3 6
12 3 0 3 4 3 0 4 3 2 2 4 2 3 0 3 4
13 5 3 2 0 4 3 2 1 4 4 2 0 6 0 2 2
14 5 3 2 0 5 4 1 0 4 4 2 0 6 0 2 2
15 5 3 2 0 5 3 2 0 4 3 2 1 6 1 2 1
16 5 3 2 0 5 2 2 1 4 3 2 1 6 0 2 2
17 0 0 1 9 0 1 0 9 0 0 1 9 0 0 1 9
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Table 6 Fuzzy mathematics sensory score situation

P 1 2 3 4 5 6 7 8 9
F5 6246 6401 6727 6298 67.17 68.14 7246 7043  68.08
JP 10 11 12 13 14 15 16 17
5 6694 6823 7424 8315 8411 83.65 8285 86.74
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A FEEAER Y~ -
Y,=(0.024,0.074,0.061,0.861)
Y,=(0.083,0.114,0.13,0.693)
Y,=(0,0.024,0.13,0.866)
Y.=(0.028,0.083,0.347,0.562)
Y,=(0.028,0.124,0.362,0.506)
Y,=(0.119,0.22,0.329,0.352)
Y,=(0.069,0.191,0.334,0.426)
Y,=(0,0.163,0.362,0.495)
Y,,=(0,0.106,0.362,0.552)
Y,,=(0.057,0.073,0.386,0.504)
Y,,=(0.278,0.056,0.358,0.328)
Y,,=(0.475,0.283,0.204,0.058)

302

Y ,=(0.499,0.307,0.18,0.034)
Y ,5=(0.499,0.272,0.204,0.045)
Y ,4=(0.499,0.231,0.204,0.086)
Y ;=(0.681,0.196,0.119,0.024)
MFEREREATIR Y N= (fE, R, &, %) = (90,
80, 70, 60D, THEAGHBBIEC AT VEE T EON:
90
70
S=Y, V= (0,0.02,0.0780.918)X7O=62.46, [F] BT 4
60
Y17 ALRE i B B OB PP R LN R 6.
2.3 g H R
AR AR )5 B0 4 CAD P TR = 30 (B
HREAE (O =AHEOVRRER, Wil 10 4
B VPO S0 NSO KA T AT R RO £
BYEIr, VR A 22 B 9 i BB EEAT 3 R 3R 3 K
SN TR SR, SRR LR T
xR 7 MEEEITER
Table 7 Results of response surface design

BE5 A B C RERS &E4

1 1 0 -1 68.14 36.39
2 -1 0 -1 67.17 39.21
3 0 0 0 86.74 36.45
4 0 0 0 82.85 35.68
5 1 0 1 70.43 35.41
6 0 0 0 83.65 33.86
7 -1 1 0 67.27 34.05
8 0 1 1 74.24 36.74
9 -1 0 1 72.46 35.21
10 0 -1 1 68.23 34.08
11 0 0 0 84.11 36.64
12 0 -1 -1 68.08 34.53
13 0 0 0 83.15 26.01
14 0 1 -1 66.94 28.17
15 1 -1 0 64.01 27.39
16 -1 -1 62.46 26.53
17 1 1 0 62.98 26.12
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BREIF M S 13) =84.10-0.47*A+1.08*B+1.88*C—1.46*AB-
2311 EENTT AT 0.75*AC+1.79*BC-9.87*A,~10.05B,-4.68*C, X} [a] IH
FiFH DesignExpert 8.0.6.1 %13 3 b7 40r, BT REMESNT, SHTETRWER 8 B
PRAFZ e RS TR
* 8 HMEESEFERFE S
Table 8 Analysis of variance of sensory score regression model
| T Fm B R ek FAd P i BEM
AR 1086.567 9 120.729 83.338 <0.001 **
A 1.805 1 1.805 1.245 0.301 ns
B 9.353 1 9.353 6.456 0.039 *
C 28.237 1 28.238 19.492 0.003 *x
AB 8.526 1 8.526 5.885 0.046 *
AC 2.251 1 2250 1.553 0.253 ns
BC 12.781 1 12.780 8.822 0.021 *
A 410.280 1 410.280 283.214 <0.001 Hox
B’ 425.168 1 425.168 293.490 <0.001 *x
c 92.171 1 92.172 63.625 <0.001 Hk
R~ 10.140 7 1.448
K AME 0.503 3 0.168 0.069 0.973
HiRE 9.637 4 2.409
& fm 1 096.708 16
R=0999
R,=0.979

I CATEREE (P<005), ** AT ERMEE (P<001), ns AF£FREZE, TEAR.
X9 BEERPERFTESH

Table 9 Variance analysis of color difference regression model

H B -7 Fa R D B F1& P REM
AEA 322.749 9 35.861 67.507 <0.001 o
A 3.367 1 3.367 6.338 0.040
B 7.431 1 7.431 13.988 0.007 o
C 2.420 1 2.420 4.556 0.070 ns
AB 5.267 1 5.267 9.915 0.016 *
AC 6.864 1 6.864 12.922 0.008 Ho
BC 0.240 1 0.240 0.452 0.523 ns
A’ 115.798 1 115.798 217.986 <0.001 ok
B’ 109.269 1 109.269 205.694 <0.001 o
c’ 42.492 1 42.492 79.988 <0.001 o
KR E 3.718 7 0.531
KA 0.344 3 0.115 0.136 0.934
YR £ 3.375 4 0.844
& m 326.468 16
R*=0.989
R*,;=0.974
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Fig.6 Interaction of experimental factors and contour plots
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Fig.7 Interaction of three factors and contour map
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