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01 Define performance at the point of consumption

Frozen-fries purchasing should secure a repeatable served result: the appropriate cut, crust

and interior, a workable production rhythm, and acceptable quality when the customer eats.

A good sample immediately after frying supports an observation at that time. It does not

establish performance during repeated peak-service batches, holding, delivery or

subsequent supply lots.

This paper focuses on selecting par-fried frozen fries for food service and validating their

final preparation, with implications for distribution, retail and private-label purchasing.

Cut-potato fries, formed potato products and other potato foods have different identities and

structures. Codex CXS 114-1981 is a product standard for quick frozen French fried

potatoes; an order still needs a defined product, destination and grade.[1] The protocols here

are proposed customer trials. Numerical examples are identified as hypothetical.

Separate immediate service, short holding under a heat lamp, packed delivery and home

preparation. Define unacceptable defects and evaluation times for each route. Results from a

restaurant oil fryer do not become instructions for an oven or air fryer. Those methods

require validation for the particular product, load and cooking programme.

Service route Main endpoint Conditions represented

Immediate service Crust, cooked interior and colour Actual fryer, load and evaluation

delay

Peak food service Repeatable output and saleable

throughput

Repeated loads, temperature

recovery and rhythm

Delivery Texture and temperature on

opening

Pack, portion, packing delay and

route

Retail/private label Performance under labelled

instructions

Intended appliance, portion and

ingredient documents

Set acceptance criteria before trials. Separate identity and safety, critical eating quality,

operating conditions and economics. A failure in the first two groups should not be

cancelled by a low quotation or a high yield. If delivery alone fails, approval may be limited
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to immediate service rather than treating the grade as universally acceptable or

unacceptable.

02 Turn cut names into measurable specifications

2.1 Geometry changes the comparison

Names such as straight cut, crinkle cut and shoestring are only a starting point. A

specification should also define cross-sectional dimensions and tolerances, length

distribution, skin, ingredients and coating, par-frying oil, net pack quantity and preparation

method. Visible appearance is not an ingredient declaration; a transparent coating can still

contain ingredients that need identification.

For a long square-section strip, lateral surface area divided by volume is approximately 4/a,

where a is the side length. Including the ends gives 4/a + 2/L, with L as length. Reducing an

assumed side from 10 mm to 7 mm increases the lateral ratio by about 1.43 times. This

geometric example does not predict 43% more oil, crispness or cooking time. Crinkles,

wedges, coatings and real size distributions require additional consideration.

2.2 Distributions and defects matter beyond the mean

Retain the length distribution. Packs with similar mean length can have different short-piece

proportions and plated appearance. Define sample state, measurement direction, length

bands and denominator. Report a count fraction or mass fraction explicitly; they are not

interchangeable. Broken pieces, fines and naturally short strips also need agreed definitions.

Sample representative positions and retain carton, bag and lot identities. Selecting long

pieces from the top of a bag overstates consistency. A composite can describe an average

while concealing a badly damaged bag. Record the original condition before separation or

classification, and avoid creating breakage through repeated tossing or compression.
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Specification field Agreed basis Purchasing consequence

Cross-section and length Sample state, location, bands and

tolerances

Matches approval and portion

presentation

Short pieces and defects Thresholds, mass/count

denominator and categories

Replaces selected photos with lot

evidence

Ingredients and coating Ingredients, allergens and

cross-contact documents

Supports menu, label and

customer requirements

Pack and manufacturing identity Net quantity, lot, manufacturer,

storage and use

Connects sample, documents and

delivery

03 Crust and core: why processing history matters

A typical par-fried frozen product passes through washing and cutting, blanching,

controlled drying, par-frying, freezing and final preparation, with the exact sequence

depending on the product. Original multistage research found different changes in water and

oil distribution, structure and texture at successive stages.[2] Matching cut names and

nominal cooking times therefore does not establish identical kitchen performance.

Raw-material dry matter, tissue and sugars provide the starting conditions; blanching,

drying and par-frying modify that state. Final frying combines surface dehydration and

structure formation with internal heating and starch changes. Whole-strip moisture does not

describe crust and core separately. Fracture-acoustic experiments on fries linked crust

moisture to crispness, while whole-strip moisture did not explain all observed

differences.[3]

Microstructural research on prefrozen fries connected crust pores with sensory crispness

and identified structural differences between hot-air and deep-fat frying.[4] It supports

testing the preparation route. It does not establish that greater porosity is always desirable,

or turn a study's particular cut, settings and sensory results into a commercial guarantee.
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3.1 Translate structure into observable attributes

Distinguish hardness from crispness. A thick, hard shell can need a large initial bite force

without the repeated small fractures associated with a crisp sensation. A crisp exterior can

also coexist with a dry, hollow, sticky or insufficiently cooked interior. Record crust

fracture, core texture, crust-core separation and greasy sensation separately rather than

compressing them into one score.

Validate coated and uncoated products for the intended use. Coating composition,

attachment and cooking response can affect the surface, flavour, shedding and ingredient

requirements. A successful batter in a particular holding experiment does not prove a

common crisp-holding time for all coatings.[5] Approval needs both the eating endpoint and

workable kitchen handling.

04 Build a repeatable frying comparison

4.1 Equal settings and equal endpoints answer different questions

The first trial asks whether a candidate can replace the incumbent under the existing

permitted procedure. Keep load mass, oil quantity, draining and evaluation delay

comparable, and confirm that each product's instructions permit that procedure. Do not

override preparation instructions merely to claim identical conditions. A second trial can

optimize each product within permitted limits to reach a common acceptable endpoint, then

compare time, energy and handling. Report the two questions separately.

Start actual cooking from the product's packaging and manufacturer instructions. Par-fried

does not mean ready to eat, and a coloured crust is not proof of adequate internal

preparation. FDA recommendations for reducing acrylamide in fries include following

manufacturer directions, avoiding excessive browning and cooking applicable frozen

products from frozen.[6] This paper does not prescribe one temperature or cooking time for

every cut and appliance.

Record actual oil temperature before loading, its minimum after loading, recovery and total

cooking time. Use a consistent measurement position away from direct contact with heating
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elements. Equal setpoints with different recovery curves represent different thermal

exposure. Record basket load, crowding, oil level, heating capacity and the rhythm of

successive batches.

Stage Control or record Misinterpretation avoided

Before loading Lot, frozen state, bag-open time,

oil condition/quantity

Attributing warming or oil

differences to the grade

During frying Mass, basket, actual temperature

curve, time, agitation

Treating the setpoint as the

exposure

After removal Drain method/time, weighing

time, seasoning

Mixing water loss and surface-oil

effects into yield

Evaluation Elapsed time, portion, container,

temperature, coding

Confounding cooling and order

with the material

Interleave candidate and reference runs so that one is not always tested in fresh oil and the

other at the end of the session. Include the reference on each test day and identify every

independently fried basket. Ten strips from one basket are within-basket samples, not ten

independent frying trials. Choose coverage and replication for the variability and decision

precision required.

Record oil type, use history, replenishment, filtration and the applicable oil-quality checks.

Colour, foam or smoke point alone does not quantify every aspect of deterioration;

replacement follows applicable management requirements and confirmed methods.

Changes following filtration or replenishment belong in the trial record rather than silently

becoming part of the product comparison.
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05 Interpret colour, crispness and core texture separately

5.1 Light colour is not a complete pass

Compare colour under fixed lighting, background and elapsed time alongside an approved

reference. Record overall colour and the incidence of dark ends, spots and burnt fines.

Photographing only the best face misses defects. Instrumental colour requires defined

illuminant, observer setting, aperture, positions, presentation and reference. Higher L*

means lighter under that method, not automatically better quality.

Reducing sugars, amino compounds and thermal exposure contribute to browning. FDA

describes acrylamide formation during high-temperature processing and avoidance of

excessive browning as one mitigation measure; its 2016 guidance does not set a universal

maximum recommended or action level.[6] Colour is a process observation, not an

acrylamide test result for a lot. A lighter appearance must not be achieved by failing the

required cooking endpoint.

5.2 Align sensory and instrumental questions

Define sensory attributes and references before scoring: first crust fracture, repeated crisp

fractures, mealy interior, stickiness, dryness, greasy sensation and off-flavour. Code

samples, balance order and standardize serving quantity, interval and temperature. The first

bite and later chewing can give different information; scores at different cooling times are

not directly comparable.

Instruments support fracture or compression comparisons when cross-section, orientation,

support span or probe, speed and temperature are controlled. Maximum force describes a

peak in that test, not crispness by itself. Fracture events and sound can add information,[3]

but the results still need to correspond to eating judgments from the target users or trained

assessors.

Keep conflicting results visible. Lower whole-strip moisture may accompany an excessively

dry core; greater fracture force may indicate a hard shell. First decide whether essential
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endpoints pass, then consider trade-offs. A combined average score should not conceal a

critical failure.

06 Holding and delivery: test the eating window

Holding is not simply an extension of the freshly fried state. Redistribution of moisture

between core and crust, exchange with the surroundings and cooling all change the eating

experience. Research on batter composition and post-frying holding shows why formulation

and holding method belong in the evaluation; a result from one experiment is not a

crispness-duration promise for every coated grade.[5]

Packaging introduces a trade-off. Closure, venting, fill quantity, other hot food in the same

bag and delivery conditions affect condensation and heat loss. More venting may reduce

surface wetness in a particular situation while accelerating cooling. Evaluate crispness, core

texture, eating temperature and package integrity together rather than optimizing one

measure.

Start the trial clock at fryer removal and record the end of draining, packing, closure,

handover and evaluation. Twenty minutes of delivery is not twenty minutes after frying if

restaurant waiting time is excluded. Choose checkpoints from actual route durations,

including slower but common orders rather than only the fastest journey.

Route Conditions held consistent Endpoint assessment

Open holding Heat source/distance, bed depth,

replenishment

Crispness, dryness and

temperature by position

Separate delivery pack Container, portion, closing time,

outer bag, route

Condensation at opening,

crispness, core, temperature

Meal delivery Other foods, placement,

separation in the bag

Acceptability of fries and the

complete meal

Allocate a separate portion to each checkpoint; repeatedly opening one box changes its later

conditions. Several boxes from one basket help investigate packaging and time effects but
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do not constitute independent frying runs. Keep differences between runs, days and routes

identifiable.

For two grades and two packages, test all four combinations with interleaved replication

within a day. Comparing only the old grade in its old box with the new grade in a new box

cannot separate product, package and interaction effects. Randomization and blocking help

control such confounding.[9] A sensory acceptance window is not a food-safety holding

limit; the latter requires the applicable safety controls.

07 Yield, oil and saleable portions

Yield comparisons require a fixed weighing boundary. Input is the frozen mass actually

loaded, with treatment of fines, frost and bag residues stated. Weigh output after a defined

draining method and interval; do not mix seasoned and unseasoned results. If the

denominator is the net contents of the opened bag, losses before loading are included. That

is a different measure from basket-input yield.

A simplified balance is: cooked output = input − water lost − detached solids + net oil gain.

Oil already present from par-frying belongs to input; net oil gain refers to the final frying

stage. Surface material, weighing time and sampling boundaries also affect the observed

result. Lower weight loss therefore cannot establish lower oil uptake, and before/after

weights cannot determine fat content.

Oil penetration and surface retention involve different stages; an original pore-inactivation

model relates uptake during frying to water evaporation rather than simply assuming a

linear relation to absolute water loss.[7] Fat comparisons require an appropriate laboratory

method and a stated preparation, draining, seasoning and homogenization protocol. Report

whether results are on an as-eaten or dry basis. Fat percentages at different moisture levels

do not directly measure oil absorbed by equal raw portions.
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Measure Calculation boundary Interpretation

Cooked yield Y Output after defined draining /

input

Total mass retention only

Acceptable fraction S Mass passing agreed endpoints /

cooked output

Specified defects and assessment

time apply

Acceptable output yield Y × S = acceptable mass / input Connects process loss with

quality loss

Theoretical portions Acceptable mass / standard

portion mass

Actual sales also depend on

packing, residues and demand

Fryer top-up is an operational consumption record, not a direct oil-uptake measurement.

Filtration, cleaning, disposal, carry-out, splashing and opening/closing inventories affect it.

Allocate actual oil consumption for costing under a consistent boundary, separately from

laboratory fat measurements. Oil already included in the purchased par-fried product must

not be charged again as newly consumed kitchen oil.

08 Cold-chain acceptance: connect temperatures to

product evidence

The Codex quick-frozen food code uses −18°C or colder as a cold-chain reference, subject

to permitted temperature tolerances.[8] This does not replace destination requirements, the

label or contract, nor can one number detached from duration and measurement location

determine every receipt decision.

Air, between-pack and internal product temperatures are different measurements. Connect

logger readings to sensor position, calibration status, timestamps, loading and door events.

Infrared readings can screen surfaces but do not establish the internal temperature of a fry.

Where direct measurement is needed, use an appropriate hygienic procedure and document

sample position, limiting warming caused by the measurement itself.

Clumps, frost, damaged bags and damp cartons are investigation clues; none alone

reconstructs the full temperature history. Connect the lot, affected positions, transport
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record, readings and packaging photographs. A photograph of a temperature display alone is

inadequate evidence for a receipt dispute.

Stage Traceable record Question to resolve

Handover Vehicle/container, seals, lot,

time, logger location

Does the evidence belong to this

load and position?

Investigation Temperature/duration, method,

packaging, distribution, upstream

record

Can the affected scope and cause

be established?

Disposition Segregated stock, quality/safety

assessment, authorized decision

Is release, restricted use or

rejection supported?

Identify and segregate affected stock when an exception is found, for assessment by

qualified personnel under established safety and quality procedures. Returning to target

temperature does not prove that prior effects have been reversed, and tasting cannot

establish safety. Subsequent storage follows the product's conditions and shelf life, with lot

rotation and opened-bag control. This paper establishes neither a universal shelf life nor

permission to refreeze thawed stock for sale.

09 From sample approval to validation across lots

Sample approval answers whether that sample meets requirements under those conditions.

Commercial purchasing also asks whether routine supply variability remains acceptable.

Cover lots, days, operators or equipment, and principal service routes. Testing each lot on a

different day confounds lot with daily conditions. A common reference each day, with

overlapping lots across days where feasible, helps distinguish sources of variation.

Set critical acceptance boundaries and the permissible operating window before selecting

replication. Analyze between-basket, between-lot and within-basket variation separately.

Keep the frequency and circumstances of failed baskets even when the overall mean passes.

A statistically non-significant difference is not proof of equivalence; insufficient trial

resolution can also produce that result.
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Small samples screen candidates but cannot approve year-round supply alone. Initial

commercial lots can receive limited-use approval and closer verification while multi-lot

evidence develops. Changes in supply source, raw-material season, cut, coating, pre-fry oil,

processing, packaging or labelling require an assessment of their effect on the prior

approval. An unchanged supplier name is not evidence of an unchanged product.

Validation stage Core evidence Decision supported

Product identity Versioned specification,

ingredients, label, sample lot

Entry into application trials

Kitchen comparison Independent runs, measured

conditions, sensory/yield

Suitability for a defined

appliance and operating window

Actual service Repeated peak loads, holding,

delivery, portioning

Suitability for the named channel

Commercial lots Multi-lot results, exceptions,

changes

Expansion of purchasing and

continued approval

10 Diagnose failures from evidence

Locate the stage where a failure appears, then change one critical condition at a time or use

a design that separates multiple effects. If candidate and reference fail together, first

investigate shared equipment, oil, load and surroundings. This is an investigation sequence,

not proof that materials are innocent. Record temporary service adjustments to time, load or

packaging so the next comparison retains a common baseline.
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Observation Evidence to check first Next comparison

Dark ends or patches Frozen defects, lot, temperature

curve, fines

Reference and another lot under

equal conditions; targeted

analysis if needed

Soft after packing Fresh quality, packing delay,

condensation, adjacent food

One grade in different packs;

grades in one pack

Hard crust, inadequate core Cross-section, load, actual

temperature, instructions

Check load and process within

permitted conditions

More broken pieces/fines Samples at receipt, opening and

loading

Measure stage losses to separate

incoming and handling damage

Sudden yield reduction Weighing boundary, drain

interval, input, temperature

Restore equal boundaries and

repeat independently

Lot-to-lot texture changes Lot, storage, day, operator and

equipment

Common daily reference and

overlapping lots

A useful conclusion identifies what changed, what was held constant, what was observed

and which alternatives were excluded. Association does not establish cause. An

unreproduced event remains worth recording but should not become an established supplier

fault or universal mechanism. Product disposition takes priority over further tasting when

safety is in question.

11 Convert price per kilogram into cost per portion

Compare economics only after essential quality and safety requirements pass. Low-priced

mass that cannot be served at the target delivery endpoint is not useful output. The

following calculation is entirely hypothetical, using unspecified currency units. It is not a

Junsheng result, industry average, quotation or forecast. Each option uses 100 kg of input

and a 150 g portion, with acceptable mass determined at the same endpoint and loss

boundary.
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Item Option A Option B

Purchased ingredient cost 1,000 1,040

Output after defined draining 75 kg 78 kg

Acceptable saleable mass 69 kg 75 kg

Theoretical portions 69 / 0.150 = 460 75 / 0.150 = 500

Other attributable costs, same

boundary

200 230

Ingredient cost per portion 1,000 / 460 ≈ 2.17 1,040 / 500 = 2.08

Total cost per portion 1,200 / 460 ≈ 2.61 1,270 / 500 = 2.54

Option B costs 4% more to buy yet has a lower total per portion in this example because it

supplies more acceptable portions. That conclusion depends on repeatable acceptable output

and attributable costs in actual operations; it does not imply that a more expensive grade is

always cheaper to serve. Other costs may include incremental kitchen oil, energy,

packaging and labour within an agreed boundary, applied equally. List excluded fixed costs

separately in the business case.

Dividing the full purchased cost by acceptable portions already allocates the ingredient cost

of rejected material. Adding the same ingredient loss again as a waste charge double counts

it. Observe portioning deviations, unusable remnants and unsold output caused by demand

separately. Reducing the nominal portion to improve the calculation changes customer

value and the comparison basis.

Check capacity as well. Basket mass divided by frying time is not hourly saleable

throughput: recovery, draining, packing, cleaning and staff rhythm may constrain service.

Peak trials should count acceptable portions over a continuous period and record queues and

discards. Sensitivity to price, acceptable yield and rejection at the eating endpoint reveals

when the ranking could reverse.
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12 Carry technical approval into orders and review

records

Purchasing documents should connect the approved sample with delivered goods: product

code, specification version, cut and composition, pre-fry oil, coating identity, permitted

cooking methods, net pack content, storage conditions, label and lot coding. Allergen,

additive and nutrition information must come from valid documents for that product, not

assumptions about potatoes as a category. Verify current destination-specific labelling and

compliance requirements before ordering.

A technical specification defines agreed requirements; a lot report describes results for the

identified lot and listed methods; an application trial records behaviour in the selected

equipment and service route. These documents complement rather than replace one another.

A management-system certificate does not establish every technical characteristic of every

lot. Confirm the contracting supplier, actual manufacturer, production location and quality

responsibilities separately; a brand or website description does not establish factory

ownership.

Alongside price and lead time, agree change notification, retained samples, complaint

evidence, disposition of exceptional lots and reapproval conditions. Volume, delivery dates

and continuity require confirmed commercial arrangements. A technical whitepaper does

not guarantee them.
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Customer project record Information needed to reconstruct the decision

Use requirements Market, channel, equipment, eating endpoint,

critical defects, portion

Sample and process Product/lot, specification version, sampling,

independent runs, actual temperature/time

Service and delivery Holding or route, packaging, assessment time,

cold-chain handover and exceptions

Economics Input and acceptable mass, attributable costs,

portion, sustained throughput

Approval boundary Passes and failures, applicable conditions, limits,

changes and review date

For a product discussion, share the application, destination, equipment and load, packaging

and route, expected volume and known failure modes. These support a verifiable proposal

more effectively than asking only for greater crispness and a lower price. A purchasing

decision should identify the product, conditions, eating result, lot evidence and portion

economics that support continued supply.Junsheng Agric
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