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Effect of Synergistic Treatment with L-Cysteine and CaCl, on the Quality of Freeze-Dried Apple Chips

DU Qianqian', CHENG Aofeng', LIU Ruobing', CHANG Yuansheng?, XU Zhixiang', PENG Yong'*
(1. National Research Center for Apple Engineering and Technology, College of Food Science and
Engineering, Shandong Agricultural University, Tai’an 271018, Shandong, China;
2. Shandong Institute of Pomology, Tai’an 271000, Shandong, China)
Abstract: To elucidate the effects of synergistic treatment with L-cysteine and calcium chloride on the quality
of vacuum freeze-dried apple chips, Fuji apples were used as raw material. The color, nutritional components,
texture, antioxidant capacity, water content, rehydration ratio, and aromatic components of the apple chips
were evaluated after treatment. The results showed that, compared with the control, the synergistic treatment
significantly improved the color of apple chips: the L* value increased by 4.8%, while a* and b* values de-
creased by 201.0% and 29.8%, respectively, effectively inhibiting browning. The sensory score increased by
26.7%, and the titratable acidity and ascorbic acid content increased by 0.7% and 40.0%, respectively. The
hardness and crispness of the treated chips were 44.6% and 50.8% higher than those of the control, respec-
tively. The treatment also helped retain moisture, reduced water mobility, better preserved the cellular struc-
ture, and increased the rehydration ratio by 20.4%. Moreover, the total phenolic content increased by
101.0%, with chlorogenic acid and epicatechin increasing by 66.0% and 83.8%, respectively. The DPPH and
ABTS" radical scavenging activities increased by 20.6% and 5.0%, respectively. Additionally, the content of
aromatic compounds was also enhanced after the synergistic treatment.
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Table 1 Sensory evaluation criteria for freeze-dried apple chips
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Continue table 1 Sensory evaluation criteria for freeze-dried

apple chips
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Fig.1 Effect of pre-cutting treatment on the color and sensory

quality of freeze-dried apple chips
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Fig.2 Effect of pre-cutting treatment on the reducing sugar,
titratable acidity, ascorbic acid, and water contents of freeze-

dried apple chips
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I8 PR SE T AL TR IR A -2 e 2 R 4 A Y
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Table 2 Effect of pre-cutting treatment on the texture of freeze-

dried apple chips

T Ng2 = X nla i ]
B BN BN " fﬁl "?rf e Al
YR 612+ 575+ 234+ 555+ 0.60x 0.10+ 0.67+
043" 04> 067" 178 0.11" 0.02¢ 0.1
L-FRBE 879+ 838+ 3.58+ 648+ 0.65+ 0.12+ 0.65%
AR 076 059 078  1.97* 0.12¢ 0.04* 0.10°
SZAksS  8.83+ 8.5+ 459+ 5.84x 0.75+ 0.13x  0.79%
0.74*  0.74*  0.67* 0.49° 0.07* 0.01* 0.04

PRl 8.85+ 8.67x 4.65+ 577+ 075+ 0.14x 0.77+
GhFE 074 0.74° 0.67° 0.65*  0.05° 0.01* 0.03

VE <[R9 R [N R 377 2 53 135 (p<0.05) .

FH % 2 AT, 3 A BE A R RE 4 S A o BE R
43.6% .44.3% .44.6%, 18 3 AL B[] 22 3R 53 (p>
0.05) ; W& B LA P [ &b B2 52 T 5 B &, B X R B
50.8% ; NEIERYE (N SRV, 3 AL 33 Leoxt A 1]
AT H 3 AR EEZ R] 22 5 A8 B3 (p>0.05) 5 A
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EIK Ty (0~10 ms) , N5 817K T, (10~100 ms) , H 1
K Ty3(>100 ms)2, Ay Az Ass 53R G IK AN 50
Bl/KFN A K B AR 7 L o DAL B R TS SR e
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Table 3 Effect of pre-cutting treatment on the moisture

distribution of freeze-dried apple chips

AbER T, /ms Ts3/ms Ay /% Anyl% Ansl%
YR 0.74+  7.84+  126.03+ 7841+ 11.64+  9.95+
0.060  0.20° 7.79 0.09¢ 0.02" 0.01¢

L 034+ 7.84x  191.16= 58.65+ 2045+  20.9+
AR 0.17¢ 0320 11700 0.06* 001  0.01"

SAkAS  1.82+ 594+ 5842+ 3838+ 2321+ 3841+
0.100  0.19 3.12¢ 0.04 0.01° 0.02¢

PE 0.39+ 340+ 337+ 74.88+ 1401+ 11.11=
KB 0060 0.72¢ 2.81¢ 0.08  0.06  0.02¢

T,,/ms

T : I Rl INE R R 28 57 135 (p<0.05) o
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Fig.3 Effect of pre-cutting treatment on DPPH and ABTS*

radical scavenging rates of freeze-dried apple chips
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