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Ufnsenduinia (Browning reaction)
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Waswduatieia

https://cookpad.com/th/recipes/11019946-

https://www.youtube.com/watch?v=UOBelrmKjp4

https://vpchothuegoldenking.com/th/why-do-apples-really-turn-brown/



118 (Browning reaction)
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http://www.allmineicecream.com/product/195/

http://taradshop.com/product/2070/

https://www.youtube.com/watch?v=UOBelrmKjp4

https://sites.google.com/site/pimpajee25/ https://vpchothuegoldenking.com/th/why-do-apples-really-turn-brown/
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(enzymatic browning reaction)
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d15696 U (substrate) Ao @15UsznauTiuea (phenolic
compounds) flgnslassaframaniifuumuiidueyiusues
LBy fivylansenda (-OH group) ethsleewiavse
ag (Funsifigy, 2560)
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oulail (enzyme)

lunquwednusasanding (polyphenol oxidase, PPO)
Junaueulusiliseaufisenisineendiaduvesasusznaud
Uoa Optimum pH 5-7
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o FUAWMIN Ul PPO Haeisunmuduansanouladisalfizen taun

- lnls@ua(tyrosinase)

- UWUUY (tannin)

- Wlanluewa (flavonoid)

- LAVIABADDRNILAA (catecholoxidase)
- AvwaLaE (cresolase)

- uAnlatad (catecholase)
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Wua3n1UUYaaETE (antioxidant)

Juansiuean@iatu (antioxidant) Sugiujizeneandndiu
Juansenunisnanenug (antimutagens)

Juansiuiiu Jesdulfiseiniseandinduussadia
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Un3819an@Ladu (oxidation reaction)
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- UfAseriiluiananseazmeniinisgyidedidnnseuainislaaslisu
Luanafivivnindudsudidnasou UfAseneendindulayidndu
(reduction) awLAnANY

_ st idusliednaseu Sunin §93779 (reducing agent)

- asTvmniisusidnaseuiin feendleg (oxidizing agent)

- floanTaunientes (uviia wazdisen, 2553)



Oxidation
Compound A
loses electrons

Reducing agent Oxidized

Reduction

Compound B
gains electrons

Oxidizing agent Reduced

https://www.simply.science/index.php/chemistry/chemical-reactions/oxidation-and-reduction/redox-reactions
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Asunla (6d)

ansgugInNIsAndUInNg baln
reducing agent LU INHUG (ascorbic acid), Fanau (cysteine)
Acidulant LU NSAYHIN, NTANIAN

A1 pH oulwiNuealad pH 4-7

Tansasununeadenaastsa (NaCl) Snendnnetsas




PPO Enzyme

PPO ENZYME

CONVENTIONAL
APPLE REDUCED

Primary (or enzymatic) browning :

PPO /phenolic compounds + O,
Secondary browning :

funei and bacteria.




Arctic® apple (Okanagan Specialty Fruits Inc., 2020)

e proven biotechnology tools
e Uusing genes isolated from apples.

e less than 10 percent of the PPO of their conventional.
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<™ Arctic® apple (Okanagan Specialty Fruits Inc., 2020)

e To create nonbrowning Arctic® varieties, low PPO-
producing gene sequence — dubbed GEN-03 - .
e ocene modification.

e polymerase chain reaction (PCR) testing.






