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Beer Batter Is Better
How it makes a great fish 'n' chips

By W. Wayt Gibbs & Nathan Myhrvold
February 2011 Issue

The Sciences




If you’ve ever sat down at a pub to a plate of really good fish and chips—the kind in which the fish stays tender and juicy but the crust is supercrisp—odds are that the cook used beer as the main liquid when making the batter. Beer makes such a great base for batter because it simultaneously adds three ingredients—carbon dioxide, foaming agents and alcohol—each of which brings to bear different aspects of physics and chemistry to make the crust light and crisp.
Beer is saturated with CO2. Unlike most solids, like salt and sugar, which dissolve better in hot liquids than they do in cold, gases dissolve more readily at low temperatures. Put beer into a batter mix, and when the batter hits the hot oil, the solubility of the CO2 plummets, and bubbles froth up, expanding the batter mix and lending it a lacy, crisp texture.
That wouldn’t work, of course, if the bubbles burst as soon as they appeared, as happens in a glass of champagne. Instead beer forms a head when poured because it contains foaming agents. Some of these agents are proteins that occur naturally in the beer, and some are ingredients that brewers add to produce a creamy, long-lasting head. These compounds form thin films that surround the bubbles and slow the rate at which they burst.
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Foams also make good thermal insulators. When you dunk a piece of beer-battered fish into a deep fryer, most of the heat goes into the batter rather than into the delicate food it encloses. The bubbly batter can heat up to well over 130 degrees Fahrenheit—the point at which so-called Maillard reactions create golden-brown colors and yummy fried flavors—while the fish gently simmers inside.*
The alcohol in the beer also plays an important role in moderating the internal temperature and crisping the crust. Alcohol evaporates faster than water, so a beer batter doesn’t have to cook as long as one made only with water or milk. The faster the batter dries, the lower the risk of overcooking the food. If the chef works fast enough, he can create a beautiful lacework in the coating that yields that classic beer-batter crunch.
*Erratum (2/10/11): The temperature is incorrectly stated as Fahrenheit. It is 130 degrees Celsius.

Rights & Permissions


W. Wayt Gibbs is a contributing editor for Scientific American based in Seattle. He also works as a scientific editor at Intellectual Ventures.

More by W. Wayt Gibbs
Nathan Myhrvold is vice chairman of TerraPower and cofounder and CEO of Intellectual Venturesin Bellevue, Wash. He previously worked for Microsoft as chief technology officer and founded Microsoft Research.

More by Nathan Myhrvold

[image: Scientific American Magazine Vol 304 Issue 2]This article was originally published with the title “Beer Batter Is Better” in Scientific American Magazine Vol. 304 No. 2 (February 2011), p. 0View This Issue





Expand Your World with Science

Learn and share the most exciting discoveries, innovations and ideas shaping our world today.
SubscribeSign up for our newslettersSee the latest storiesRead the latest issueFollow Us:

[image: Scientific American publications in print & digital formats]

	Return & Refund Policy
	About
	Press Room
	Accessibility Statement


	FAQs
	Contact Us
	International Editions


	Advertise
	SA Custom Media
	Terms of Use


	Privacy Policy
	California Consumer Privacy Statement
	Use of cookies/Do not sell my data



Scientific American is part of Springer Nature, which owns or has commercial relations with thousands of scientific publications (many of them can be found at www.springernature.com/us). Scientific American maintains a strict policy of editorial independence in reporting developments in science to our readers.
© 2024 SCIENTIFIC AMERICAN, A DIVISION OF SPRINGER NATURE AMERICA, INC.
ALL RIGHTS RESERVED.



    
    
  