Sufu and Lao-Chao
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Pure culture fermentation methods were developed
for two centuries-old Oriental fermented foods, one a
soybean product and the other a rice product.
Both possess the kind of texture, appearance, and

mild flavor to which the people of many areas of the
world are accustomed. The changes during fer-
mentation processes are described.

flat. The people in Asia, however, have used fer-

mented products made from soybeans and cereals to
add pleasure and variety to their otherwise monotonous diet.
The microorganisms used in these fermentation processes
modify the original materials physically, nutritionally, and
organoleptically. Among these changes, perhaps flavor is
one of the most important contributions from the fermenta-
tion. In fact, most of the so-called traditional Oriental
fermented foods are used as flavoring agents. The flavor of
these fermented foods not only makes the rice-vegetable diet
endurable but, by stimulating the appetite, contributes nu-
tritional value to people who may otherwise not consume
enough food.

Traditionally, preparation of fermented foods is a centuries-
old Oriental household art. Americans and Europeans know
little about these products and their involved technology.
Not until the late 1950’s were studies on Oriental food fer-
mentation begun in the United States at the Northern Re-
gional Research Laboratory and at the New York State
Agricultural Experiment Station, Geneva, N.Y.

The original objective of the Northern Laboratory research
in this field was to solve some problems involved in the use of
American soybeans by the Japanese for miso fermentation.
Miso is a fermented product made of soybeans and rice.
The product has the consistency of peanut butter and has the
color and flavor of soy sauce. The results of our research
not only increased the use of American soybeans by Japanese
miso fermentation industries, but also stimulated our inter-
ests in the field of QOriental food fermentation.

Some of our results and those obtained from projects abroad
were presented before the American Chemical Society about 3
years ago (Hesseltine and Wang, 1967). Now we can give
additional information on sufu and introduce another fer-
mented product, lao-chao.

S diet composed of only rice and vegetables can be rather

SUFU

The detailed information on sufu was obtained mainly from
Dr. N. Wai, The Institute of Chemistry, Academia Sinica of
Taiwan, who carried out a study on sufu fermentation (Wai,
1968).

Sufu is a Chinese name for a fermented product of soy-
bean curd. Because of the numerous dialects used in China
and the difficulties of phonetic translation from Chinese to
English, sufu has appeared in literature under many different
names. These names confuse Americans as well as Chinese.
We have found the following synonyms for sufu in the litera-
ture: sufu, tosufu, fu-su, fu-ru, toe-fu-ru, tou-fu-ru, teou-
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fu-ru, fu-ju, fu-yu, and foo-yue. Sufu is the name for this
product that first appeared in the literature, Literally, sufu
means “‘milk molded,” and “‘to sufu’’ means bean milk molded.
In the Western world, sufu has been referred to as Chinese
cheese by scientists and ‘““bean cake” by Chinese grocers.
These various names, indeed, give a good description of the
product. Sufu, therefore, is a soft cheese-type product made
from cubes of soybean curd (tofu) by the action of mold.

The process of making sufu was considered a natural
phenomena. Not until 1929 was a microorganism, believed
to be responsible for sufu fermentation, isolated and described
by Wai (1929). He identified the microorganism as an un-
described species of Mucor and proposed the name Mucor
sufu. More than 30 years later he reinvestigated the micro-
organism in sufu fermentation; as a result, a pure culture
fermentation for making sufu was developed. Three steps
are involved in sufu fermentation (Figure 1): Preparation
of soybean milk and soybean curd; molding; and brining and
aging.

For preparation of soybean curd (Wang, 1967a), soybeans
are washed, soaked, and ground with water. When the
soluble proteins, along with some lipids and other soluble
constituents, are extracted by water, so-called soybean milk
results after removing the residue by filtering. The milk is
then heated to boiling to inactivate growth inhibitors and to
remove some of the beany flavor. The curdling process is
initiated by the addition of salts, such as calcium sulfate and
magnesium sulfate. After this material is pressed to remove
excess whey, a soft but firm cake-like product results which
can then be cut into cubes of desired sizes. This product is
commonly known as tofu. So, we see that tofu is to soybean
milk what cottage cheese is to cow’s milk, except that the
curdling of soybean milk is traditionally brought about by
calcium salt and only occasionally by acid.

Nutritionally, soybean curd and soybean milk have the
same importance to the people of Asia as cheese and cow’s
milk do to the people of dairy countries. Asians prefer the
salt-precipitated curd, not only because it has the desired
texture, but also it serves as an important source of calcium.
Tofu, unlike cheese from cow’s milk, is usually consumed
without the action of microorganisms. Sufu is the only
traditional fermented product of bean curd. Tofu has a
bland taste and can be consumed directly—flavoring with any
flavor one desires such as soy sauce and miso, or cooked with
other food, such as meat, seafood, vegetables, and also used as
an ingredient in soup. Tofu used for sufu fermentation has a
water content of 8397, protein 1097, and lipids 4 %%.

To prepare tofu for fermentation, the cubes (2.5 X 3 X
3 cm) are first soaked in a solution containing 6% NaCl and
2.5 citric acid for 1 hr, and then subjected to hot air treat-
ment at 100° C for 15 min. This treatment prevents growth
of contaminating bacteria but does not affect growth of the









large amounts of lactic acid. The lactic acid-producing
strains of Rhizopus organism yield equal molar ratio of lactic
acid, alcohol, and CO, when grown under anaerobic condi-
tions. A mixture of esters, therefore, can be formed without
the yeast fermentation. In fact, steamed rice inoculated
with the spores of R. chinensis yielded a product having a
very pleasant fruit aroma; but, it was dry and had a moldy
look. Yeast seemed to stimulate the utilization of sugar
and the fermentation process. On the other hand, C.
oryzae does not give so pleasant an aroma as R, chinensis.

When nonwaxy rice was used, black spore formation was
abundant and resulted in an unsatisfactory product. Pre-
sumably, the nonwaxy rice is not sticky enough to create the
kind of anaerobic condition that the mold requires for lao-
chao fermentation.

The strains of R. chinensis used in lao-chao fermentation
produces an antibacterial compound. R. oligosporus, the
mold used in tempeh fermentation, which is an Indonesian
soybean product, also produces the same compound (Wang
et al., 1969). The compound is active against many Gram-
positive bacteria, including some typical intestinal clostridia.
As we know, it is well established that antibiotics, in addition

to minimizing infection, also have a growth-stimulating effect
on animals fed an inadequate diet. Therefore, our finding
that antibiotics are produced by the molds used in lao-chao
and tempeh fermentations will help to explain the true nutri-
tional value of tempeh and lao-chao.
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