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Acryl-off ®: A food processing aid for dietary acrylamide remediation in starchy foods
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rINTRODUCTION J SCIENTIFIC RATIONALE
* Food Safety Concern: Acrylamide, a toxic by-product of the Maillard reaction, forms during high-temperature food ( 2
processing. e
* Solution: Acryl-off — a food-grade, protein-engineered E. coli L-asparaginase — hydrolyzes L-asparagine into . iﬂH e WHH
aspartic acid and ammonia, reducing acrylamide formation. ?;: N, O Gone |
 Protein Engineering: Cloned, overexpressed, and purified in E. coli. High yield: 7000-7500 U/L with enhanced : Asparagine A Acrylamide
thermal and pH stability. Liquid formulation developed for practical use. p |
* Application: Tested on fries, banana chips, and bakery products. At 0.8 U/gram, achieved >75% acrylamide | LN " —g—  Awanae
reduction during blanching. O N .
e Stability: Stable for 90+ days at 4°C. "hpi:“m “zﬂ‘”ﬁf }'
e Safety: Pre-clinical studies confirmed compliance with OECD and GHS guidelines. - ’
« Impact: Safe, cost-effective, and sustainable solution for reducing acrylamide and ensuring healthier food production. o—— i
Process Overview - Scientific Rationale Product - Acryl-off ® Novelty- Acryl-off ®
— i e \ " What is Acryl-off ® ? High Enzymatic activity Acryla Preven
/ \p o B g o N of Acryl-off leadingto ||, . .. |way® | Acryl- tASeL
I ] Composition lower dosage for ALARA pplication (Novoz| off ® ®
= S ~ P i * ASN-ase K enzyme | acrylamide reduction ymes) (DSM)
wwwww ) aeNacak e * Acidity Regulators FeAsa-
- A . . CASa 0.8U/g | 25
\/ Anti-oxidants EcAs Dosase |10U/ml
- lﬁmloglcalcharacterlstlcsl L 18 e DM g m U/ml
reesr Pl A G T )\ Homoogrele. ) o Stabilizers Paramete| a-
pre processing Site- dlrected Rat onal (ASN-ase
step /A\ wutagenes%\) de5|gr-1__ 2 o Others Irs WT K)
.\ ) “ Liquid Formulation Acrylamide
' E S Srable > 90 days at |Km (mM)| 22 E| Y85 £ | Reduction | <60% | >75% | >59%
0 0.10| 0.015 0
4°C Yo
B i o Vmax 16.22+1.8
MR \cryl-id Treament ”“ﬂll""””"“"'““” Application: Potato 2.2 0.5
SRR " Wafers, Potato chips, | Min. |0.4m Cost per kg|0.32US| 0.09 USD—
el French Fries, Banana |detectable| M- | 0.07mM- of food | D=Rs | USD= R
& Y K Chips and Potato |[asparagin|0.6m| 0.ImM matrix | 27.14 |Rs 7.63 12 Zl
IndianQil wf Crlsps e] mM M .
Production & Purification of ASNase K Temperature & pH Stability study _

OD at S ® . N Untreated  (+) Acryl-off Untreated  (+) Acryl-off
Batch 600nm Biomass o - - ' ____ B —
5L Chemically g o \ o 064 /
Defined Media 30.1 86.5+2.9gm ‘ o v é /
1 : 0 / 04- ;‘ \
10L Chemlcal.ly 490 310.8 £ 7.0 3 " ' ; [ & i
Defined Media gm Y S <oad | \
T y \ __‘—-‘
Purification Scheme: o = 00 : R ——
E.coli Cell Lysate ™ Ni-NTa Affinity I . &N N R . .
. . : P K
Chromatography ™ Size Exclusion PH otato Fries Banana Chips
Chromatography = Acryl-off Formulation _3000- A
Temperature & pH range optimization study of 2 £ 20004 |™ Untreated
Avg. Avg. ASN-ase K = 0 Treated
: £ 2000— 1
AVg. Tot.al Spe.c 1.ﬁc The data shows a high range of temperature and % L 1500-
Categor Wet | Purifie) Activity Yield H of ASNase K for optimal usage in a wide range S :
SOty Weigh| d |(Purified P Pt se 5 E 1000- %
) ) of food processing applications = !
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14 L Safety and Efficacy : Acryl-off ® TN .
Bioreactor 1189 | 1144 | 214 0@’5" é\-é‘z’& é\é‘”& £ 00
(ASN-ase ' ' 3 * Residual Enzyme: Inactive and digested like = 2 :
K) 322 dietary protein. < < £ ' B |
75 L mg/L o\g& & ¢ ope——
. NN 08 Units 08Units 1.2 Units 1.2 Units
Bioreactor 229 | 750 | 2339 * Production Organism: GRAS category;
(ASN-ase ' ' ' absent in the final enzyme preparation. LC-MS/MS studies for determination of Acrylamide in foods:
K) Acryl-off treatment resulting in >75% acrylamide reduction
Summary . Toxicological Findings: No toxicity or without change in its organoleptic properties (Texture and flavor).

mortality; no increase in IgE/IgG antibody

1. Ease of production, affordable one stop
titres at 125 IU/mice.

solution with high specific activity

2. Minimal usage (U/kg) during food
processing to ensure acrylamide mitigation
content

(ALARA- As low as reasonably achievable)
3. Patented processing aid product which
eliminates the use of harmful additives in
processed food.

4. No change in existing industrial usage step
and organoleptic properties of food post
remediation.

5. No existing commercial product
available 1in India & best cost per kg
economics for industrial application

Intellectual Property

Patent - “An enzyme and formulation thereof for reducing

formation of acrylamide in food processing’” with application
no filed 202231025075 at Indian Patent Office, Kolkata

* Oral Toxicity: NOAEL at 1000 mg/kg body
welght/day after 28 days of repeated oral
administration in Sprague Dawley rats.

Trademarks :Trademarks Filed "Acryl-off” & “Acryl-

* Pathological Findings: No gross or kill” :5487997 & 5487998

histopathological effects related to Acryl-off.
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