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1. The Mission & Formulation Challenge

The Mission: Bridging India and Senegal Through Thermal Processing

The objective was clear but technically demanding: engineer, produce, and export a trial
shipment of five authentic, ready-to-eat (RTE) West African meals to a commercial client based
in Dakar, Senegal. Manufactured in an Indian contract manufacturing facility utilizing advanced
retort thermal processing, the product lineup included complex regional staples—Poulet Yassa,
Poulet Mafé, Thiéboudienne, Poisson Yassa, and Crevettes Curry Coco—each formulated with
rice in a single, shelf-stable flexible pouch. As a BPCS-certified consultant and exporter, my
mandate was to translate these traditional Senegalese recipes into commercially sterile, export-
grade products without compromising their delicate culinary profiles or structural integrity.

The Challenge: Timelines, Taste Profiles, and Red Tape

Executing this cross-border contract manufacturing project presented a gauntlet of technical,
culinary, and regulatory hurdles. Operating on an aggressive timeline left zero margin for error
during formulation scaling and thermal validation. Replicating authentic West African flavor
profiles—from the pungent mustard-lemon base of a Yassa to the dense, high-lipid peanut sauce
of a Mafé—within an Indian facility required rigorous ingredient mapping and processing
adjustments. Concurrently, two major roadblocks emerged: rice gelatinization altering heat
transfer physics, and an eleventh-hour regulatory mandate requiring an FSSAI Central License
registered specifically for merchant exporters.

2. The Formulation Challenge: Mastering the Senegalese Palate

Flavor Profiling in an Indian Contract Manufacturing Facility



Translating vibrant regional dishes into shelf-stable retort pouches requires food science
expertise. Thermal processing at 121°C (250°F) intensifies acidity and bitterness while dulling
delicate aromatics. For Poulet Mafé, standard Indian commercial peanut butter presented severe
oil separation risks. We re-engineered the lipid-to-water ratio and incorporated specialized
natural emulsifiers. For Yassa SKUSs, the acidic lemon-mustard-onion marinade threatened
muscle fiber disintegration in meats. Precise pH buffering was required to maintain flavor
sharpness without softening proteins into mush during the thermal hold.

The Rice Conundrum: Heat Penetration & Starch Gelatinization

In retort thermal processing, liquid sauces heat rapidly via convection currents. However,
introducing rice into the pouch completely transforms the thermodynamic system. As rice
starches gelatinize during heating, they absorb free water and swell exponentially, causing pouch
viscosity to spike. This abruptly shifts the primary heat transfer mechanism from rapid
convection to slow conduction.

Achieving commercial sterility (Fo target) at the pouch's 'cold spot' requires heat to slowly
conduct through the dense rice-sauce matrix. If heat penetration is uncalibrated, outer protein
layers overcook while the dense rice center remains under-sterilized. To conquer this, we
controlled three critical variables:

1. Hydration Ratios: Pre-parboiling rice to 50-55% water capacity before pouch filling.

2. Solid-to-Liquid Ratios: Strict fill weight monitoring to preserve thermal uniformity.

3. High Initial Temperature (IT): Hot filling above 75°C to shorten retort come-up time (CUT).

Viscosity Control and Emulsion Stability Using E-1422

A cornerstone of our technical success was incorporating E-1422 (Acetylated Distarch Adipate).
Native starches rupture under extreme heat and acidity. E-1422, being highly cross-linked,
provided crucial stability across three challenging environments:

* High Acid (Yassa): Maintained sauce body without breakdown under low pH marinades.

* High Lipid (Mafé): Trapped free peanut oils, preventing fat separation at 121°C.

* High Thermal Shock (Coconut Curry): Prevented coconut milk proteins from curdling and
syneresis during rapid cooling.

3. Product Showcase: The 5 Trial Shipment SKUs

* Poulet Yassa + Riz (Ready-to-Eat Chicken Yassa with Rice)

The hallmark of Yassa is its acidic mustard-lemon base and caramelized onions. High acidity
combined with 121°C retort temperatures denatures chicken muscle fibers rapidly. We optimized
the pH buffering profile and utilized E-1422 to stabilize viscosity, balancing the Fo lethality
curve so chicken retained a natural bite alongside fully gelatinized rice.

* Poulet Mafé + Riz (Ready-to-Eat Chicken Mafé with Rice)
Mafé’s heavy peanut paste acts as a thermal insulator, shifting heat transfer entirely to



conduction while risking severe fat separation. We introduced natural homogenizing emulsifiers,
controlled fill weights, and applied extended overpressure thermal cycles at 2.4 bar to achieve Fo
without scorching sauce or splitting oils.

* Thiéboudienne (Ready-to-Eat Fish and Rice Meal)

Senegal’s national dish combines delicate fish fillets with dense broken rice. Fish protein
collapses under unmitigated overpressure, while rice requires intense heat to sterilize. By
controlling initial fill temperature (>75°C) and adjusting sauce-to-rice ratios, we achieved full
commercial sterility without turning fish into paste.

* Poisson Yassa + Riz (Ready-to-Eat Fish Yassa with Rice)

Combining acidic marinades with delicate fish protein creates a double vulnerability to thermal
breakdown. We stabilized the marinade acidity with sodium citrate buffers and utilized rigid
PET/AL/CPP four-tier pouch structures with strict cooling overpressure control to prevent pouch
swelling from crushing fish flesh.

* Crevettes Curry Coco + Riz (Ready-to-Eat Shrimp Coconut Curry with Rice)

Shrimp touphens easily under heat, while coconut milk curdles under high pressure. We
incorporated E-1422 as a hydrocolloid stabilizer and implemented rapid-chilled water cooling in
the retort immediately upon reaching the Fo lethality target, locking in shrimp texture and
preserving a silky curry emulsion.

4. Technical Deep Dive: Heat Penetration & Packaging Engineering

To establish commercial sterility without sacrificing culinary quality, heat penetration studies
were conducted using wireless dataloggers positioned at the cold spot (geometric center of the
rice-protein mass inside the pouch). Fo values were calculated using the Ball Formula Method.

Table 1: Thermal Processing Parameters & Heating Models

SKU / Product Primary Heating Target Fo Range Formulative

Model Hurdle Overcome

Poulet Yassa + Riz Convection — 8.0 - 10.0 min pH buffering; E-
Conduction 1422 starch acid-
heat stability

Poulet Mafé + Riz Heavy Conduction 9.5-11.5min Penetrating peanut
lipid layer;
preventing oil




separation

Thiéboudienne Conduction (Broken | 7.5-9.0 min Preventing fish
Rice) blowout; optimizing
hydration ratio

Poisson Yassa + Riz | Convection — 7.0 - 8.5 min Preventing acid
Conduction degradation of fish
flesh under heat

Crevettes Curry Conduction 6.8 - 8.0 min Stabilizing coconut
Coco emulsion; rapid
chilled-water quench

Critical Factors & Packaging Barrier Structure

Packaging selection was non-negotiable. We utilized a four-tier high-barrier retort pouch
structure: 12 PET (Outer heat resistance) / 94 Aluminum Foil (Zero oxygen & light
transmission) / 151 BOPA Nylon (Puncture strength) / 80y CPP (Cast Polypropylene inner heat-
seal layer). Overpressure in the retort was strictly maintained at 2.2 - 2.4 bar during heating and
cooling phases to prevent pouch expansion and seal stress.

5. The Regulatory Hurdle: FSSAI Central License for Merchant Exporters

A frequent misconception among merchant exporters is that utilizing a licensed contract
manufacturing facility satisfies export compliance. Under Indian FSSAI regulations, exporting
food is a distinct regulated activity. All food exporters must hold an FSSAI Central License
under their own entity name, regardless of turnover or manufacturing asset ownership.

To overcome this late-stage obstacle prior to customs clearance for Dakar, we leveraged our
contract manufacturing partnership. We applied under the 'Merchant Exporter / Relabeller’
category on the FOSCoS portal. The facility provided an official Manufacturer's No Objection
Certificate (NOC), allowing us to link our export entity directly to their certified production line,
BPCS thermal validation records, and FSMS plan. This enabled rapid license issuance, securing
full customs clearance for our trial shipment.

6. Frequently Asked Questions (FAQ)

Q: How does adding rice affect the retort thermal process?
A: Rice starches gelatinize during heating, absorbing free water and drastically increasing



viscosity inside the pouch. This shifts heat transfer from convection to conduction. To achieve
commercial sterility (Fo target) at the cold spot, processing time must be extended with precise
formulation to prevent overcooking proteins.

Q: Why do merchant exporters need an FSSAI Central License if using a contract
manufacturer?

A: FSSAI regulations treat food exporting as an independent commercial activity. Exporters
must hold a Central License to ensure full supply chain traceability. Exporters satisfy this
requirement by obtaining a Manufacturer's NOC and registering as a Merchant Exporter linked
to the manufacturing plant.

Q: How do retort pouches keep meat and seafood safe without refrigeration?

A: Retort pouches use high-barrier multi-layer films (PET/AL/BOPA/CPP) combined with
thermal sterilization at 121°C under overpressure. This destroys all spoilage microorganisms and
spores (including Clostridium botulinum), rendering the food commercially sterile with a shelf
life of up to 24 months at ambient temperatures.

Q: What is the role of a BPCS-certified consultant in contract manufacturing?

A: A BPCS consultant designs and validates safe scheduled thermal processes for low-acid and
acidified foods. They establish heat penetration protocols, calculate Fo lethality values, manage
critical factors (IT, fill weights, headspace), and ensure strict regulatory compliance with FDA
and FSSAI standards.

7. Master B2B Technical Specification & Recipe Data Sheet

Master Formulation & Processing Specification Matrix across all 5 trial SKUs:

Parameter Poulet Poulet Thiéboudienne  Poisson Crevettes
/ SKU Yassa Mafé Yassa Curry
Target pH 42-44 58-6.2 55-5.8 44-46 59-6.3
Sauce Brix 14° - 16° 22° - 25° 18° - 20° 13° - 15° 16° - 18°
Target

E-1422 1.8% 1.2% 1.5% 2.0% 2.2%
Usage %

Fill Ratio 55/25/20 50/25/25 45125730 5571201/ 25 50/20/30




(SIPIR)*

Target Fo 8.0-10.0 95-115 7.5-9.0 min 7.0-8.5min | 6.8-8.0min
Value min min

*Fill Ratio Legend: S = Sauce Phase %, P = Protein %, R = Parboiled Rice %

Quality Control & Incubation Protocol Summary:

* Burst Test Limit: > 200 kPa (0.2 MPa) sustained for 30 sec.

« Seal Integrity: Minimum 10 mm uniform heat seal around all edges.

* Residual Air Limit: < 3 mL per pouch via vacuum seal / steam flush.

* Incubation Validation: 37°C for 14 days (Mesophilic) & 55°C for 7 days (Thermophilic).




