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Process Optimization for Sulfur-free and Low-Sugar Preserved Lotus Root Manufacturing

ZHU Mei-yun, YIN He-zhong
(College of Food Science and Technology, Henan Agricultural University, Zhengzhou 450002, China)
Abstract: In order to optimize the manufacturing of sulfur-free and low-sugar preserved lotus root, one-factor-at-a-time method
combined with an Ls(3*) orthogonal array design was employed to study the effects of browning inhibitors and sugar permeation
by means of microwave radiation on browning degree and sugar content in preserved lotus root, respectively. The best results
of color protection of lotus root chips were achieved using a compound browning inhibitor composed of 0.40% L-cystine, 0.15%
EDTA-Naz and 0.20% salt. Sugar permeation for 20 min in 30% sugar solution under the radiation of 40% fire (320 W) microwave
proved optimal.
Key words: sulfur-free and low-sugar preserved lotus root; process optimization; color fixation; microwave radiation;
sugar permeation
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Table 1 Coded levels and corresponding actual levels of the ingredi-
ents in compound browning inhibitor for preserved lotus root

wE AL-LRCE R R0 5U% B EDTA-Na i/ 4 /%  CEER RS 5%
1 0.20 0.05 0.20
2 0.30 0.10 0.30
3 0.40 0.15 0.40

133 B EE R N

h T B AR B R, UE TS B 1
KK, b a7l 20%. 30%. 40%-. 50%.
60% [0 70 40, SIS a4y AL 10, 15, 20, 25,
30min, Bk k143 ML 20%. 30%. 40%. 50%. 60%
AT SO0 B 0 R 50 DU 5 B o
134 Tl M E R I s i T 2 Ak

CUBE 980 5 £ 0 0. B N ) J T R R R 56 T &%
F Lo(34) AT IEAC RS, LUK & Bl 5 4 8 br RSl 2%
RHEAT VRN, G Bl 2 5 07 72 4 Bl e B B T
2o WHEAKFEUFEK?2,

x2 HMEBEIZEXRRERKER
Table 2 Coded levels and corresponding actual levels of the studied
sugar permeation parameters
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Fig.1 Effect of L-cystine on browning degree of lotus root chips
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72 2011, Vol. 32, No. 22 =1

il =

X TLEHA

P 2 LA H, e Ab B 2h B AS A 5 5L
EDTA-Na: fi A I A RCR, 50 2 AH #3252 A
1.85 [£%]0.97, [T 47.57%; EDTA-Na: i35k
0.10% I 55 HAth b #1 2 8] 7 57 {2 3 (P < 0.05), 0.15% 5
0.20% F11 0.25% Kb ¥ 2 [H] 22 5 A g (P > 0.05), 0.10%
UG RE B BT, JRR ) §EjE EDTA-Na: & —Ff
SRETHEYE, e EMARNEEE T, N
A8 1 A% i AR, M BES EDTA-Naz i 23 $ 1,
SER R BIOR, AR N, &A%,
0.10% EDTA-Na. ¥ a3 R 5t
213 s

FEARFRIS 8] 2h (R4 PF R SUAN IR T o 20 $0 £ b 6o i
A T R, a5 L3 .

25 ¢
2.0‘ —
w15k w7
ol T
= 10}
05
0.0 1 1 1 1 1
00 01 02 03 04 05
R I M4 1%

B3 fth Y B X JOBR AR R R M

Fig.3 Effect of salt on browning degree of lotus root chips
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Table 3 Orthogonal array layout and experimental results for
optimization of compound browning inhibitor

KT A B C D(%41)) My i
1 1 1 1 1 0.80
2 1 2 2 2 0.76
3 1 3 3 3 0.78
4 2 1 2 3 0.69
5 2 2 3 1 0.70
6 2 3 1 2 0.74
7 3 1 3 2 0.84
8 3 2 1 3 0.86
9 3 3 2 1 0.91
ke 078 078  0.80 0.80

FERMF: A>B>C

ke 071 077 079 0.78
ks 087 081 077 0.78

LK AsBsC
R 016 004 003 0.03 BRAKF: AsBiCy

R4 FHEWPEHTEMR

Table 4 Analysis of variance for the experimental results shown in

Table 3
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Fig.4 Effect of sugar concentration on sugar permeation of lotus root
chips
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Fig.5 Effect of microwave radiation time on sugar permeation of lotus
root chips
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Fig.6 Effect of microwave power on sugar permeation of lotus root
chips
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Table 5 Orthogonal array layout and experimental results for
optimization of sugar permeation
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Table 6 Analysis of variance for the experimental results shown in
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