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INTRODUCTION 

In developing food products, it is desirable to work with the 
prospective consumers in producing the most acceptable flavors. This 
is particularly true for protein-rich food products intended for sup
plements in developing countries. 

Soymilks distributed as soft drinks have become commercial suc
cesses in Hongkong (Lo, 1964), Bangkok (Green Spot Ltd., 1968), and 
Singapore (Yeo Iliap Seng Canning & Sauce Factory Ltd., 1969). 

The flavors used in these soymilks include sugar, skim milk powder, 
full-fat spray-dried cow's milk, malt flavor etc. The exact flavorings are 
industrial serets. 

More recently, Coca-Cola Expoit Inc. has been market-teating a 
soymilk-based soft drink in Brazil (Malaspina, 1969). Flavoring. used 
have included chocolate and caramel. 

The Departmeit of Food Science and Technology, Cornell Univer
sity, Geneva, New York, has been studying soymilk production and flavors 
for about 10 years (Hand, et al., 1964; Wilkens, Mattick and Hand, 
1967; Steinkraus, 1967; Lo, Steinkraus, Hand, 1968a, 1968b; Lo, et al., 
1968c, 1968d). Much of these studies have been devoted to removal 
or prevention of development of typical soymilk flavor. 

In July 1967, U.S. AID/Washington through its Office of War-on-
Hunger financed a project (Cornell Contract csd-1815) on the devel
opment of soy-based foods for infants and children. The project in
volved development of soymilks or soy/coconut milks and other soy-
based foods with flavors acceptable to children in the Philippines. 

ICentral Experiment Station Contribution No. SN3. 
' Visiting Professor, Food Science. 
* Philippine Packing Corp., Cagayan de Oro, Mindanao.
 
'Head, Dept. of Agricultural Chemistry, UPCA.
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This paper reports results of flavor studies on soymilks or soy/co
conut milks developed for the Filipinos, with taste panels composed 
of Filipinos in the laboratories and in the public and private schools. 
It also presents the best technology for making soymilks known at 
this time. 

MATERIALS AND METHUDS 

Three varieties of yellow soybeans were used in the study: Davao, 
a variety of soybeans grown in Mindanao and sold on the commercial 
market; and the Taichung and Hsieh Hsieh varieties from Taiwan, grown 
at the International Rice Research Institute by Dr. Richard Bradfield. 

Soymilks were produced according to procedures developed in the 
Department of Food Science and Technology, Cornell University, Ge
neva, New York. These procedures yield soymilks with very bland fla
vors. but these can be very easily modified with additives. 

The basic process included the following steps: 
1) Soybeans were carefully washed and sorted to remove dirt and 

damaged beans. 
2) The soybeans were soaked for 4 to 6 hours in 3 times their 

weight of water or dilute alkali(I.l% sodium hydroxide solution). 
3) The soybeans were drained and rinsed. 
4) The soybeans were ground for 5 minutes in a Waring Blendnr 

in the laboratoiy or through the 023 screen of a Rietz Disintegrator. 
They were ground with water with or without additives in the pro
portions of 10 kilos water per kilo of dry beans, allowing for the water 
absorbed by the soybeans during soaking. The water was pre-heated 
so that grinding occurred at about 170'F (76°C). In some control studies, 
the soybeans were ground with water at room temperature. 

5) The soybean slurry was filtered through a standard milk filter 
pad. 

6) Flavoring ingredients, if any, were added. 
7) The soymilks were bottled in 6 to 8 ounce soft drink bottles, 

capped and sterilized at 2500F (121"C) for 12 minutes. 
Coconut milks were produced by grinding grated coconut meat 

with water (1:1) (w/v) and filtering the slurry through cloth. 

When desired, the coconut milks were combined with soymilks 
In proportions of 1:20, 1:10 or 1:5 (v/v). Soy/Coconut milks were 
homogenized at 6000 psi 14o prevent separation of a high fat cream layer 
in the bottled milks. 
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DETERMINATION OF FLAVOR ACCEPTABILITY 

Initial flavor acceptability tests were run with sixth grade children 
from both public and private elementary schools in the vicinity of Los 
Bafios and San Pablo, Laguna. Approximately 335 children were used in 
the taste tests. The procedure used was very simple. The soy-milks 
with various flavors were presented individually to the children who rated 
them as "like" or "dislike." The children were asked to write a comment 
as to why they liked or disliked the sample. The comments and suggestions 
of the children were used to formulate more satisfactory flavors. 

Additional taste panels were organized among laboratory personnel 
In the Dept. of Agricultural Chemistry, University of the Philippines, 
College, Laguna. 

These panels were used to determine lime differences among samples 
and also the response of adults to various flavors of soymilks. Triangle 
matching tests, flavor preference and flavor, color, and aroma-rating 
score sheets were used. 

Soy or soy/coconut milks were rated on the bases of over-all accepta
bility and preference, considering color, flavor and viscosity. 
A common preference scale used was the following: 

PREFERENCE SCALE SAMPLE CODE 

9 
8 

Like extremely 
Like very much 

X y Z 

7 Like moderately 
6 
5 

Like slightly 
Neither like nor dislike 

4 
3 
I 

Dislike slightly 
Dislike very much 
Dislike extremely 

RESULTS AND DISCUSSION 

It was found that unflavored soymilks made by the best processes 
developed to date were unacceptable in flavor to the majority of Filipino 
taste panels. 

Approximately 337o of the Filipinos tasting unflavored soymilk pro
duced by the method yielding the blandest flavor [Hot water (17071) 
grind] indicated that it was acceptable. 
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Soymilks produced with a hot (170'F) grind and flavored with 5% 
sucrose were rated as "liked" by 107 out of 221 sixth grade children, an 
acceptance rate of about 4&% (table 1). 

TABLE 1. 	 Over-all summary ol response of Ginde 6 elenentary school children to 
soy or soy/coconut milks with various flavors 

No. of Children Percent 
Formulation Soymlik + Tasting Like 

Sucrose Series
 
5% sucrose 221 48%
 
9% sucrose 243 82
 

Coconut milk Series
 
9% sucrose + 10% coconut milk 335 83
 
5% sucrose + 5% coconut milk 192 78
 
5% sucrose + 10% coconut milk 176 85
 
5% sucrose + 20% coconut milk 104 86
 
9% sucrose + 5% coconut milk 121 90
 

Vanilla Series
 
9% sucrose + 10% coconut milk + 1% vanilla 64 86
 
9% sucrose + 0.1% vanilla 184 91
 
7% sucrose + 0.1% vanilla 249 95 
9% sucrose + 0.1% vanilla + 5% chocolate 302 06 
9% sucrose + 0.1% vanilla + 5% chocolate 

+ 10% coconut milk 	 273 97 

The children themselves suggested raising the sugar content. When 
this was done, 82% of the children indicated a liking for soymilks con
taining 9 /o sugar. Another suggestion of the students, the addition ol 
0.1%o vanilla, resulted in a rating of "like" by more than 90% of the 
children. With 0.1% vanilla added, it was found that the sugar conient 
could be lowered to 7% without decreasing acceptability. Addition 
of chocolate (Hershey's Chocolate Syrup) at a 5% level (v/v) to the 
soymilk along with a sugar content of 9% resulted in a rating of "like" 
by 90% to 97% of the children. Addition of coconut milk also generally 
Increased acceptability of the soymilks. 

A notable exceptioa was found at Sta. Ana Elementary School which 
is in the heart of the coconut plantations in Laguna. Here, addition of 
coconut milk to the formulations resulted in a very low acceptability 
-29% (table 2). This is probably reiated to the fact that coconut 
is widely used and it has a low prestige value. 

Mothers at Sta. Ana School were even mGre critical of soymilks 
containing coconut milk. Only 20% (table 3) of the mothers rated simple 
soymilk containing 9% sucrose and 10% v/v coconut milk as "liked". 
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TABLE 2. 	 Responses o) Grade 6 dildren In Sta. Ana Elementary School' (San 
Pablo, Laguna) to soy or soy/oconut milks with various flavors 

No. of Children Percent 
Formulation Soymilk + Tasting Like 

9% sucrose + 10% coconut milk 17 29% 
0% sucrose + 0.1% vanilla + 5% chocolate 22 86 
9% sucrose + 0.1% vanilla + 5% chocolate 

+ 10% coconut milk 	 17 74 

1 A small barrio school. 

TABLE 3. 	 Responses of mothers1 at Sta. Ana Elementary School to soy or soyl 
coconut milks with several flavors 

No. of Mothers Percurt 
Formulation Soymilk + Tasting Like 

9% sucrose + 10% coconut milk 34 20% 
9% sucrose + 5% chocolate + 0.1% vanilla 32 81 
9% sucrose + 0.1% vanilla + 5% chocolate 

+ 10% coconut milk 	 32 78 

'Sta. Ana Homemaker's Club, San Pablo, Laguna. 

Since the children indicated a high degree of acceptability for soy 
or soy/coconut milks with certain flavors when the milks were given to 
them, the question was raised as to whether they would buy them if 
these were made available in the school canteens. To test them in com
petition wth regular soft drinks, two highly acceptable soymilk for
mulations ,were used. The first contained 9% sucrose + 0.1% vanilla, 
a low cost flavoring combination suggested by the children themselves. 
The second formulation contained 9% sucrose + 0.1% vanilla + 5% 
chocolate (Hershey's Chocolate Syrup). The second formulation had 
an ingredient costing twice as much as the first formulation. The plain 
soymilk was sold at 15 centavos and the chocolate at 20 centavos/7 ounce 
bottle. 

It was found that children, particularly in the private school (Maqutl. 
ing), bought the sterilized, bottled soymilk in reasonable quantities. 
In the public schools, however, most of the bottled soymilk was sold 
to teachers, as the majority of the children did not bring enough money 
to school each day to purchase a whole bottle of milk costing 15 to 20 
centavos. 
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Ice candies costing 5 centavos are a very popular snack in all schools. 
They are flavored sugar water frozen in plastic bags. They contain no pro
tein. Our soymilks were introduced into similar narrow (diameter about 
1 4") plastic bags (60 ml/bag), frozen and offered for sale in the 
canteen. It was found that we could not produce enough to satisfy the 
demand. Even in direct competition, they outsold the traditional ice 
candies. 

It became clear that if a product was to be developed to satisfy the 
needs of the majority of the students, economic data, regarding the pur
chasing power of students in the schools, were needed. 

It was found (table 4) that from 12 to 24% of the children brought 
no money on a given day. From 39 to 65% brought 5 centavos or less to
school on a given day. From 53 85% of theto children brought 10 
centavos or less tj school per day. Thus, the majority of the children in
the schools surveyed did not have enough money to abuy soft drink 
costing 15 centavos every dJay. On the other hand, ice soymilks were 
within the purchasing power of the majority of the children in the 
schools. This was reflected in the rate at which children purchased
them. Even in the quantity consumed per ice candy, the ice soymilks
contributed protein and odwer nutrients absent in treditional ice candies, 
to the benefit of the diet of the children. 

TABLE 4. Sunmary of sarey ol wowt o/ money brought by in lourstudents' 
elementary Filipino schools2 

Amount of money brought per day Percent of cildrcnin category s 

No money 12- 24% 
5 centavos (1.25 cents U.S.) 27-4 

10 centavos (2.5 cents U.S.) 14-20 
15 centavos (3.75 cents U.S.) 7-8
 
20 centavos (5.0 cents U.S.) 
 2-7
25 centavos (0.25 cents U.S.) 4 - 10
 
more than 25 centavos 
 4- 12 

I Survey Included from 603 to 1534 students over a period of I week.
2 Maquiling Elementary School, College, Laguna.

Lopez Elementary School, Los Bafios, Laguma.
Sta. Ana Elementary School, San Pablo, Laguna.
Sto. Angel Elementary School, San Pablo, Laguna.

S Percents include widest range on any given day during week. 

Additional taste studies were undertaken primarily with selected
panels within the Dept. of Agricultural Chemistry, for the purpose of 



subitlntlating flavor differences, if any, among soybean varleties and 
among various processes of making soymilks. 

No significant difference was found among the flavors of soymilks 
produced from Davao, Hsieh-Hsieh and Taichung soybeans using a hot 
(170F) water grind. 

Comparing soymilks produced by grinding the soybeans with hot 
water (170 0F) and with cold water (90°F), it was found that 50%o of 
the panel preferred soymilks prepared by the hot grind while 33%5 pre
ferred milk made by grinding the beans with water at room temperature. 

Two-thirds or more of the panel members preferred the flavor of 
soymilks made from Davao, Taichung, or 11siehi-Hsieh soybeans ground 
without hot water (170Y) through the Rietz in preference to those 
ground in the Waring Blendor. This may be related to the incorporation 
of more oxygen into the slurry during beating in a Waring Blendor. 
Greater oxygenation may produce more undesirable flavors. 

The taste panel was unanimous in preferring soymilks prepared 
from Taichung soybeans soaked in dilute alkali (0.1%o NaOH) to those 
soaked in water. On the contrary, only 50% of the panel preferred 
soymilks prepared from Ilsieh-Hsieli soybeans soaked in dilute alkali 
to those prepared from the soybeans soaked in water. 

The taste panel was unanimous in preferrifg soymilk containing 
0.15% NaHCO 3 to those containing no sodium bicarbonate. The panel 
found 0.2% sodium bicarbonate too strong. Some 83% of the panel 
preferred 0.15% sodium bicarbonate to 0.1% sodium bicarbonate. 

Sodium bicarbonate can be added to the grinding water or to the 
final milk. It was found that 50% of the taste panel preferred soymilks 
in which the sodium bicarbonate was added during the grinding. 
Thirty-three percent of the panel could not tell any difference among 
the milks. 

Comparing regular hot grind soymilk containing 9% sucrose and 
0.1% vanilla with the soymilk made by the regular formula but con
taining 10% coconut milk (v/v) and regular soymilk containing 5% 
Hershey Chocolate syrup, the taste panel gave an average score of 
6.3 (like slightly) for the regular soymilk, 7.8 (like very much) for the 
soymllk containing 10%coconut milk, and 7.5 (like very much) for the 
chocolate soymilk. These ratings are based upon a scale of 9 (like 
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extremely) to 1 (dislike extremely). The findings reflect the fact that 
coconut milk or chocolate covers up any residual soybean flavor. Inas
much as coconut milk costs about the same as soybean milk, while 
the cost of the chocolate aloni equals the cost of the other ingredients, 
It is obvious that coconut milk is the choice for covering or masking 
residual soybean flavor for soymilks processed in the Philippines. 

The protein fraction of coconut milk coagulates when heated. This 
makes it impossible io produce a sterilized coconut milk, as the product is 
no longer fluid. However, when t!ie coconut milk was combined with soy
bean milk, the coconut protein ao longer showed any visible coagulation 
and the milk remained a free-flowing liquid. This was true of combinations 
containing as much as 207 (v/v) coconut milk. It was necessary, how
ever, to homogenize the mixture of coconut and soybean milks to avoid 
separation of a high fat cream layer. 

All soymilk or soy-coconut mixtures have proved to be very stable 
on storage. Since they are sterilized, there is no problem with bacterial 
spoilage. However, there would be a possibility of instability of fats result
ing in rancidity. Soy and soy/coconut milks stored for over a year have 
shown no flavor reversion or rancidity based on taste tests. 

Based upon the over-all results of the flavor studies, the following 
process produced the most acceptable low-cost soy/coconut milk: 

I) Clean soybeans carefully. 
2) Soak soybeans 4 to 6 hours in 3 times their weight of 0.1% sodium 

hydroxide. 
3) Drain and rinse. 
4) Grind soybeans through the 023 screen of a llietz Disintegrator 

with hot (170*F) water containing 0.15% sodium bicarbonate. 
5) Filter slurry through a milk filter pad. 
6) Add 10% by volume of coconut milk prepared by grinding grated 

coconut with water 1:1 (w/v) and filtering. 
7) Add 9% sucrose and 0.1% vanilla extract. 
8) Homogenize at 6000 psi. 
9) Bottle in 6 !o 8 ounce soft drink bottles. 

10) Sterilize for 12 minutes at 250°F (15 lbs. steam pressure). Or 
alternatively replacing step 8, boil the milk for W minutes, 
maintaining constant volume, cool, and fill 60 ml portions Into 
plastic Ice candy bags njid freeze. 

The process is ready for commercialization. 
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