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The California and Hawaiian Sugar Company, better known as C&H® Sugar, represents a cornerstone of the 

North American sugar refining industry. Founded in 1906, the company has evolved from a cooperative of Hawaiian 

sugar plantations into a sophisticated industrial entity under the umbrella of the ASR Group(American Sugar

Refining). This article provides an in-depth technical examination of C&H Sugar’s operations, its refining processes,

the chemical properties of cane sugar, and the regulatory landscape governing its distribution.

The Historical and Structural Framework of C&H Sugar

The origins of C&H Sugar are rooted in the strategic partnership between Hawaiian sugar cane growers and 

California-based refining facilities. The Crockett Refinery, located in the San Francisco Bay Area, serves as the

primary processing hub for the brand. Its location was historically chosen for its deep-water access, allowing

massive vessels to transport raw sugar directly from the Hawaiian Islands to the refinery gates.

Integration within the ASR Group

Today, C&H Sugar is a key subsidiary of the ASR Group, the world’s largest vertically integrated refiner and 

marketer of cane sugar. This integration allows for a globalized supply chain, leveraging shared technical expertise 

and logistical frameworks. The ASR Group manages several iconic brands, including Domino® Sugar and 

Redpath®, creating a unified standard for sucrose (C12H22O11) purity and crystalline structure across its portfolio.

The Chemistry of Cane Sugar: Molecular Composition and Refining Logic

To understand the industrial significance of C&H Sugar, one must first analyze the technical distinction between 

cane sugarand beet sugar. While both are chemically identical as pure sucrose, the extraction and purification

processes differ significantly due to the impurities present in the raw source material.

Sucrose Thermodynamics and Purity

Cane sugar is a disaccharide composed of glucose and fructose. In its raw form, it is encased in a layer of 

molasses, which contains minerals, organic acids, and coloring matter. The goal of the C&H refining process is to 

achieve a purity level exceeding 99.9% sucrose. This is measured via the ICUMSA(International Commission for

Uniform Methods of Sugar Analysis) scale, which quantifies the color and purity of the sugar based on light

absorbance at specific wavelengths.

Technical Analysis: The Industrial Refining Cycle

The refining process at the Crockett facility is a multi-stage engineering feat that combines mechanical separation,

chemical precipitation, and thermal evaporation. The following steps outline the technical workflow for producing

high-grade C&H Granulated Sugar:

1. Affination (Washing)

Raw sugar crystals are mixed with a heavy syrup (mother liquor) to soften the outer coating of molasses. This 

mixture is then spun in centrifuges, where the centrifugal force separates the syrup from the crystals. The result is



'washed' raw sugar, which still contains internal impurities.

2. Carbonatation and Clarification

The washed sugar is dissolved into a hot liquid known as 'liquor.' To remove non-sugar solids, milk of lime

[Ca(OH)2] and carbon dioxide (CO2) are added. This creates a chemical reaction resulting in calcium carbonate

(CaCO3) precipitates. These precipitates trap impurities such as gums, waxes, and proteins, which are then filtered

out using high-efficiency pressure filters.

3. Decolorization

The clarified liquor still retains a yellowish tint. It is passed through activated carbonor ion-exchange resin beds.

This process uses adsorption to remove the final traces of coloring matter, resulting in a clear, colorless liquid

known as 'fine liquor.'

4. Evaporation and Crystallization

The fine liquor is boiled in vacuum pans to increase the concentration of sucrose. By reducing the atmospheric 

pressure, the boiling point is lowered, preventing the sugar from charring or caramelizing. Once the solution 

reaches a state of supersaturation, 'seeding' occurs—microscopic sugar crystals are introduced to trigger the

growth of large, uniform crystals.

5. Centrifugation and Drying

The mixture of crystals and remaining liquid (massecuite) is spun in a final centrifuge. The white crystals are

washed with a fine mist of water, dried in rotary granulators using filtered air, and then screened for size uniformity.

Technical Specifications and Product Grading

C&H Sugar produces various grades of sugar, each defined by its granulometry(grain size) and moisture content.

The following table illustrates the technical differences between common C&H products:



Product Name Typical Grain Size (mm) Moisture Content (%) Primary Industrial Use

Granulated Sugar 0.4 - 0.6 mm &lt; 0.05% General baking, beverage 
sweetening

Bakers Special 0.2 - 0.3 mm &lt; 0.04% Professional pastries, fine-
crumb cakes

Powdered (Confectioners) &lt; 0.05 mm 0.5% (includes starch) Icing, frosting, dusting

Light/Dark Brown Sugar Variable 2.0% - 4.5% Glazes, moisture-heavy 
baked goods

Functional Role of Molasses in Brown Sugars

Unlike competitors who may spray molasses onto beet sugar, C&H Brown Sugar is produced by retaining or adding 

back specific amounts of cane molasses. This provides a distinct flavor profile and high hygroscopicity (the ability

to attract and hold water), which is vital for the texture of certain industrial food products.

Regulatory Landscape and Legal Challenges

As a major player in the food commodities market, C&H Sugar is subject to rigorous FDA standards and consumer

protection laws. In recent years, the company has faced scrutiny regarding labeling and marketing claims.

The Class Action Lawsuit Framework

As mentioned in recent legal briefs, C&H Sugar was the subject of a class action lawsuit involving claims about the 

'natural' status of its products. From a technical perspective, these legal challenges often hinge on the definition of 

'minimal processing.'While cane sugar is derived from a natural plant source, the industrial refining process

(involving carbonatation and ion exchange) is viewed by some consumer advocacy groups as 'highly processed.'

This highlights a growing tension between industrial efficiency and consumer perception of 'clean labels.'

Case Study: Troubleshooting Crystallization in Industrial Baking

Industrial clients using C&H products often encounter issues with sucrose crystallization in high-concentration 

syrups. A technical analysis reveals that this is usually a function of the solubility curve of sucrose.

•  Problem: Sudden crystallization in caramel production.

•  Solution: Controlling the 'Inversion' process. By introducing an acid or the enzyme invertase, a portion of the 

sucrose is broken down into glucose and fructose. This 'invert sugar' inhibits the growth of large sucrose crystals, 

ensuring a smooth texture.

•  Formula: The solubility of sucrose in water at 20°C is approximately 2000 g/L. As temperature increases, 

solubility increases exponentially, requiring precise thermal management during production.

Quality Control and Standards of Excellence

C&H Sugar maintains its market position through a robust Quality Assurance (QA) program. This involves

continuous monitoring of several key metrics:

1.  Brix Level: Measuring the sugar content of liquids using refractometry.

2.  Ash Content: Determining the mineral residue through conductivity tests to ensure the removal of inorganic 

impurities.



3.  Sediment Testing: Ensuring no particulate matter from the filtration stage remains in the final product.

4.  Microbiological Assays: Testing for thermophilic spores, yeasts, and molds, which is critical for the beverage 

and canning industries.

Brix Measurement and Mathematical Modeling

The Brix scale is used extensively in C&H's quality control. One degree Brix (°Bx) is equal to 1 gram of sucrose in

100 grams of solution. The relationship between the refractive index and Brix is non-linear but can be approximated

for industrial purposes to ensure that liquid sugar shipments meet the exact specifications required by soft drink

manufacturers.

The Future of Sugar Refining: Sustainability and Innovation

As the global market shifts toward sustainable practices, C&H Sugar and the ASR Group have implemented 

several technical upgrades to the Crockett Refinery to reduce environmental impact. This includes high-efficiency 

boilers to reduce carbon emissions and advanced water reclamation systems. Furthermore, the company has 

expanded into Organic and Non-GMO Project Verified lines to meet the evolving demands of the specialty food

sector.

Comparison of Cane vs. Beet Sugar in Industrial Performance



Metric Cane Sugar (C&H) Beet Sugar

Source Saccharum officinarum Beta vulgaris

Caramelization Point Highly consistent Minor variance due to minerals

Foaming in Syrups Minimal Can be higher due to saponins

Odor (Raw) Fruity/Sweet Earthy

While the chemical formula remains C12H22O11, professional chefs and industrial bakers often prefer C&H cane

sugar for high-heat applications like browning and caramelization. This is attributed to the minute differences in

trace minerals and the lack of certain proteins found in beet sugar that can affect the stability of meringues and

delicate foams.

Strategic Implementation for Industrial Users

For large-scale food manufacturers, the choice of sugar grade from C&H is a strategic decision that affects shelf 

life, texture, and flavor profile. Technical Buyers should consider the following:

•  Granulation Control: Fine grains dissolve faster, reducing mixing time and energy costs.

•  Moisture Buffering: Using brown sugar can naturally extend the shelf life of baked goods by retaining moisture.

•  Bulk Logistical Advantage: C&H offers rail and truck delivery of liquid sucrose, which eliminates the need for 

'melting' stations within the client's facility, streamlining the production line.

The California and Hawaiian Sugar Company remains a benchmark for technical precision in the sugar refining

industry. From the complex thermodynamics of the vacuum pans at the Crockett Refinery to the rigorous ICUMSA

purity standards, C&H Sugar exemplifies the intersection of traditional agricultural products and modern chemical

engineering. As the company navigates legal challenges and shifting consumer trends, its commitment to high-

purity cane sugar ensures its continued relevance in both the domestic kitchen and the global industrial food supply

chain. By maintaining a 99.9% sucrose standard and leveraging the logistical power of the ASR Group, C&H

continues to define the 'recipe for happiness' through the lens of technical excellence and industrial reliability.
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