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Joint Optimization of Purchasing Cost — Recall Scale Model of
Fresh-cut Vegetables Based on Batch Association
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2. School of Mechatronic Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: The batch mixing exists for fresh-cut vegetables from purchasing, processing to packaging, and
there is mutual restrictive relationship between batch mixing degree and purchasing cost. The single-
objective model cannot meet the requirement of flexible production. Therefore, a kind of purchasing cost —
recall model was proposed to build batch relations between raw material and order products. According to
production plan and process flow of fresh-cut processing enterprise, taking the batch mixing degree and
the purchasing cost as objective functions, a mixed-integer linear programming model was established to
meet the order requirements and the suppliers’ raw material conditions. Since the weight of recall number
was more important than that of procurement costs, and high correspondence relationship existed between
recall number and batch mixing degree, the hierarchical sequence method was used to solve the multi-
object model. The established model was analyzed by the LINGO software in the step-by-step solution
process. The model performance was evaluated with parameters, such as purchase cost, average number
of recall and the maximum number of recall. The results showed that with the increase of batch mixing
degree, the procurement costs of raw materials were reduced gradually. When batch mixing degree was
10, the lowest cost of purchase was 2 840. 33 yuan, the average recall quantity was 177. 50 kg, and the
maximum recall quantity was 420 kg. In order to evaluate the practical applicability of the model, the
average recall ratio and maximum recall ratio were introduced. The results showed that when batch mixing
degree was 10, the average recall ratio and maximum recall ratio were 15. 5% and 36. 8% , respectively,
which were suitable for medium and small fresh-cut processing enterprises.
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Fig. 1  Process of fresh-cut vegetables producing
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Tab.1 Product yield of material batches %
FP1 FP2  FP3 Fp4  FP5 FP6  FP7  FP8
RM1 90 75 65 65 0 0 0 0
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RMS 0 0 0 0 93 61 75 83
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Tab.2 Properties of raw materials
HEX 25 R BT kg FORMAHE/ (JC kg ') BURHITRLR/ %

RM1 400 1.4 5
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Tab.4 Experimental results

) TC/70 MRCS/kg ERCS/kg
e 7 EA C-R EA C-R EA C-R
0 8 3200.76 2951.34 510 270 153.75 142.50
1 9 313549 2878.02 600 420 163.75 161.25
2 10 3154.78 2840.33 600 420 176.25 177.50
3 11 3154.78 2821.83 600 420 195.00 193.75
4 12 3154.98 2814.06 600 450 213.75 220.00
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