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Effects of Temperature and Humidity Conditions on Mold Infestation
of Single-side Coated White Paperboard

LUO Ding"’, YIN Qiangian™, WU Mengyu*, JIANG Yuheng'?, LI Zhongqing™*, GAO Tianrong'?, LIU Qiang'?,
LI Ke'?, PAN Xiaoya™, SONG Haiyan™

(1.Luzhou Laojiao Co., Ltd., Luzhou 646000, china; 2.National Engineering Research Center for Solid-State Brewing,
Luzhou 646000, China; 3. College of Light Industry Science and Engineering, Tianjin University of Science and
Technology, Tianjin 300457, China; 4. State Key Laboratory of Bio-based Fiber Materials, Tianjin 300457, china)

Abstract: Single-sided white cardboard is commonly used as a base material for packaging such as wine boxes. In
warm and humid regions, mold growth often occurs during storage. To study the effects of temperature and humidity
on cardboard mold growth and guide warehouse storage environment control, this paper investigates the biological
characteristics of nine mold species that cause mold in paper wine boxes (Aspergillus niger, Rhizopus stolonifer,
Cladosporium tenuissimum, Cladosporium oxysporum, Penicillium oxalicum, Penicillium expansum, Talaromyces
Suniculosus, Talaromyces verruculosus, and Alternaria alternata). Tt explores the effects of different temperature and
humidity conditions on the mold growth process of single-sided white cardboard used for paper wine boxes, as well
as on surface pH values and color differences. The study also examines how temperature and pH affect mold spore
germination and growth. By altering temperature and humidity conditions according to the experimental design, the
effects of temperature and humidity on cardboard mold growth within 30 days were observed. The results show that
28 °C is the optimal temperature for spore germination of the nine mold species, while 4 °C and 45 °C inhibit the
growth of all nine mold mycelia. Extreme pH conditions not only inhibit mycelial growth but also prevent spore
germination. At different relative humidity levels, the time for cardboard to show mold varies significantly. At
relative humidity levels of 97%, 84%, 75%, and 69%, microscopic mold appears on cardboard in 1, 10, 25, and 30
days, respectively; at 58% and 33% relative humidity, no microscopic mold appears. Under different temperatures,
the time for cardboard to show mold is similar. At 20 °C, 25 °C, 30 °C, and 35 °C, microscopic mold appears in 24,
18, 18, and 24 hours, respectively. Overall, humidity has a more severe impact on cardboard mold growth than
temperature, and mold is most severe at 30 °C and 97% relative humidity. High-humidity environments should be
avoided during storage.

Key words: temperature and humidity; cardboard; mould; cardboard moulding
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