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Recently there are twn kinds of vegetable milk powder produced by Taiwan
Chiorella Manufacture Co. Ltd. Their commercial Dames are “"Chlcrella soya

nt powder” (FBEARME) and "millk-free chlorelta and soya formula” (fi7}

K. Both of them are prepared from soy bean milk added with CGF and
snme other nutrient, but nmone of anima ingredient. Where CGF means chlarclia
growih factor discovered by Takechi sf al (1. It is extracted from chlorellz
with Dol water, and woeuklly kept (n 8022 cane sugar solutionm. It has been
found that chlorella contains much nutrients ngt only rich im essential amisno
5cid {Z) but also a growth stimulating factor {1, 3%  These vegetaple milk
contilning CGF are ssid very mutritive. The authors found that the addition
of chiorella to saoy bean milk could elavate the nutritive value of so¥ bean

milk previously [4), and was also interested in the nutritive values of these
new milk, therefare intended to compire the nutritive value of these vegetahle
milk with cow's milk in weaning rats. The results of growth, body length etc.

are showing that the efects of “milk-fras chlerella and soya formula®” on young
fills are very simllar to cow's milk. However "chlorelia soya instant powder”
18 not 4% nutritive ws "milk-free chlprella and soya fermnla” yet, it is still

better than whole original s0y Lean milk which does not contaijn the ingredient
oiner than of soy bean,

“ame effects of milk were obuerved in the aduit rats. The plasma cholesterol
Cantent in adult rats are 136 and 138 mg./dl for the rats fed with cow's milk
#ig vogeraole milk respectively.

Experimental

Male weaning rats of the Long-Pvans strain were used in this experiment.
Selected 32 rate divided into 4 groups to be fed with 4 different milk for 30
gays They were Loused 2 together in a cage equipped with hottle of water.
The test diet and water were given ad libieam, The body weight of animals werc
Welghed twice a weel. A constant amount of diet was charged every day and
food intake was measured twice a week. The test diets used in this experimant
WEIE 4 kind of milk, ome of cow's milk and three of soy bean products. Iiw
Cow's milk was distributed by Golden State Company Ltd.

The other thres vegetatle milk, were “soya bedh milk powder”, “chiorella
SO¥R instam" and *milk-free chiorella and soya formula”. All of them were
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supplied-by Talwan Chlorellda Manufacture Co. Ltd. The composition of 4 milk
js shown in Table L
Table . The composition of 4 kinds of milk

Chlorella a milk free chlo
Cow's milk | Soybean milk o iy

instant milk* | an®T soya formula**

Fat % 23 20.02 13 20.0
Protein % 26.6 52.0 an 22
carbohydrate % 7.6 17.4 49.5 82
Ash % 5.8 5.0 3.5 4
Maisture @ 2.0 5.6 3.0 2.0
C.G.F. unit/100g - - 2000 4200

-‘: Soycean milk added sucrose and lactose to dilute protein content and supplied C.G.P.
*iy Soybean milk added sucrese and lactose to dilute protein content, and coconut oil added
to elavate [at content, C. G. F. and vitamins also suppliad.

Hemoglobin content was determined as acid hematin, using 0.02ml of blood
collected from the tail of rat in the fourth week, after the animal were fed
for 30 days they were killed by stunning transcetion of the great vessels of the
necks. The blood for the blood assay was collected in a tube using ammonium
oxalate as an anticoagulant. Plasma protein was determined by the modification
of biuret yealtion, plasma cholesterol was determined by the modification of the
method of Bloor at al. (3). The body length was measured when rat was laid on
a table, apparent digestibility and biological value were determined according
to the method of Mitchell (6).

The effect on the plasma cholesterol level of adult rat was also cbserved
with Long Evans strain. 12 male rats about 13 months old and 30010 g body
weight were used. They were grown up under the same condition and took the
same common diet. The rats were divided into 2 groups, one group was fed
with cow's milk and another was fed with “milk-free chlorella and soyd

formula®, Water and diet were given ad libitum. After they took the test diet
for 6 weeks, they were killed hy transection of vessels of the necks. The blood
was collected to determine plasma cholesterol above method. Whole liver wasd
weighed and about 2g of it was assayed for liver fat content,

Result and Discussion

The growth curves of the animals were shown in Fig. 1. It shows that the
rate of growth of "milk-free chlorella and soya formula” was close by that of

cow's milk. However “chlorella soya instant powder” is not so effective 3_"
“milk-free chlorella and soya formula” on the growth of young animal, it 18
still better than whole original soy bean milk. The food intake and body weight

gain increased if the other vegetable substances such as carbohydrate and fab
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were added to dilute soy bean milk protein: Especially, if enough vitamine and
CGF were added with the diluents into the "milk free chlorella and soya
formula”, body weight gain would increased about thrice and FE twice as suy

pean milk. Thase results were almost as good as cow’s milk (Table 2)
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Fig. 1. Growth curve of rats fed with 4 %inds of milka
Table 2. Influence of 4 different kinds of milk on body weight gain
and Feed intake
milk-free chlorefla chlorella-soya
soybean milk Cow"s milk
and soya formula instant powder
at the B 63,345 1 63.245
body __b!.‘.E_-lmﬁ_._ 63 ﬁta 63.31+5 3. 1+4 "
weight (gm) :Etcr | 173.3=10 1445411 08.348 174.4213
S R = .
gained | :
Feed intake for each 15222 65:-30
rat in 30 days i 200+19 240416 1 .
F E 2.65+0.16 z.95¢0.2ﬂ 4.9720.9 | 2.38:0.22

F E: Feed efficiency is the amount of the diet needed in gm to gain 1 'ﬂ ' i
The apparent digestibility and biological values were m;yn '*"._ i 3.
The biological value of original soy bean milk was 64%. SR ol by

addition of some other nutrients. Such.as 71% for‘m“k-ﬁﬁb_‘}ﬁm“‘ and soya
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formula”. Inspite of the growth effect of “milk free and soya formula” wag
almost similar as cow’s milk, the biclogical value of “milk free chlorella and
soya formula” was still lower than that of 80% for cow’s milk. It was obser veq
that urinary nitrogen values of three vegetable milk were all higher than that
of cow's milk.

Table 3. The digestibility and biological value of 4 kinds of milk

milk free chlorella [ chlorella sova
i soybean milk | cow's milk

instant powder

and soya formula

N. intake (mg} 44127 421 +35 417427 470436

Fecal N. {mg) 62.£20 43+11 82416 \ 9028
+

atsorbed N. (mg) 349223 33g =il 335457 | 380+65

aoparenr™ .

digpest?[?;]itv (25) Ta9+5 : 80=4 80+5 81 46

Urinary N. (mg) 102 +£20 118+16 12028 80+16

absorbed N. 247 447 220+58 215464 300+ 68

etained (mg) ;

apparent biological | 717 66113 64+9 80£10

value (%) | [ -

N.: nitrogen

After the rats were fed for 30 days. The body weight gain and body length
were measured, then blood was collected from the great vessel of the neck for
assay. The results were shown in Table 4, Body weight and body length were
almost the same between cow's milk and “milk free ¢hlorella and soya formula™
But those of soy bean milk were very low, From Table 4, it was observed that,
no matter the body size was large or small, the data of blood assay were very
similar in all 4 test groups, except the plasma cholesterol content. Plasma
cholesterol of cow’s milk was higher than those of vegetable milk, such as 143

mg/dl for former aund 118-130 mg/dl for the latter (Table 4).

Table 4. Body size and the results of bleod assay

[ milk free chlorella | chiorella soya ‘ .
| soybean milk cow’s milk
and soya formula instant powdcr\
- .

tody weight at final {g) 173.3410 144 5431 ] 63.3+8 1744213
body size {cm} 18.4:£0.3 ey | iseate 18,5404
Hematocrit (54! 4401 4.4+0.2 | 4.3+0.1 4.540.1
femap | - o )
\lgsﬁ‘]‘jb’,‘;‘f};ﬂ ponn 15.94:0.8 15.741.3 ‘ 15.7+1.0 15.40.8
»las
P 6.920 .4 '5.840.2 | 6803 | €803
Cholesterol aF = I & r 14324
(:ﬂg/r’“ plasma} ].30_!‘_...0 118_19 h 128_-19 ’ o
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Table 5 shows a gomparision of the effect of the animal milk ang vegetable
milk on rat liver fat and plasma cholesterol. Plasma cholesterol and liver fat
of cow's milk were 152 and 542 higher than those of "milk free chlerella and
soya formula” respectively,

Table 5. A comparision of liver fat and cholesterol of rats affected by
cow's milk and milk free chlorella soya bean milk

liver weight _ choleaterol
livgr fat content %
{ body weight mg/d] plkama
B |
cow'a milk 2.8+0.1 6.2::0.8 15620
milk free chlorella
=0, 941, +
B2 terpiith 3.80.2 5.941.0 13749
Sommary

In the comparision of the nufritive value of three vegetable milk "soy bean
milk”, “chlorella soya instant powder” and "milk free chlorella and soya formula”™
with cow’s milk in weaning rats, the growth effects of “milk free chloreila and
goya formula” and cow’s milk were almost the same, but the biclogical value of
this vegetable milk was still lower than that of cow’s milk. The other two
vegetable milk were not so effective as "milk free chlorella and soya formula™
Especially, the effect of soy bean milk on growth is veyy low, Otherwise soy.
bean milk, which does not contain the ingredient other than of soy bean and
has too high protein and low carbohydgate levels, is supplied with carbohydrate
and other ingredients, it is not as nutritive as cow’s mijlk.

Plasma cholesterol of the rat fed with cow’s milk was higher than that of
the rat fed with vegetable milk.
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