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Therapeutic effects of NaF ¢EDTA -fortified soy sauce in

anaemic children in China
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The therapeutic effects of NaFeEDTA -fortified soy sauce on anaemic students were investigated. Three handred
and four iron-deficient anaemic school children (11-17 years) were randomly assigned to three teatment

groups: control group {consuming non-fortified soy sauce

), low-NaFeEDTA group (consuming fonified soy

sauce, providing 5 my Fefday) and hign-NaFeEDTA group {consurning fonified soy sauce, providing 20 mg
Fe/day). Blood haemoglobin (Hb) levels were determined before and after 1 month, 2 months and 3 months of
intervention. In addition, serum iron (SI), serum ferritin (SF), free erythrocytic porphyrin (FEP), total iron
binding capability (TIBC) and transferritin (TF) were measured before and after consumption of soy sauce for
3 months. The results obtained herein show that the parameters imeasured were not changed remarkably within
the 3-month intervention in the control group (P <0.05). However, increased Hb, SI, SF and TF levels and
decreased TIBC and FEP levels were observed in both the high-NaFeEDTA group (P <0.01) and the low-
NaFeEDTA gronp (P <0.05). The effectiveness of iron intervention in the low-NaFeEDTA group and high-
NaFeEDTA group had no statistical significance after 3 months. It was concluded that nutritional intervention
for anaemic students using NaFeEDTA-fortified soy sauce could play a positive role in the improvement of iron

status and control of anaemia.
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Introduction
Compared with the commonly used iron salt fortificants,
NaFeEDTA is characterised by a higher absorption rate in
the human body, less adverse effects on the organoleptic pro-
file and intrinsic nature of its food vehicles and less influence
on the bioavailability of other minerals.!? As a result,
increasing attention has been focused on the use of
NaFeEDTA as a nutrient fortificant. Three major population-
based intervention trials, in which NaFeEDTA was used as
the iron fortificant, have been conducted:' (1) Garby and
Areekul’s 24-month population trial in Thailand in 1974, in
which fish-sauce was selected as the cammier:34 (1) Viteri
et al.”s 20-month population trial using sugar as the carrier in
an urban community in Guatemala in 1983;56 and (iii) Bal-
lot’s 24-month population trial in an urban community in
South Africa in 1986, in which curry powder was selected as
the carrier.™8 These studies showed that administering
NaFeEDTA-fortified foods results ir a promising improve-
ment in iron deficiency anaemia (IDA) among populations.
However, among the three reported trials, only the third trial
conducted by Ballot in South Africa was double-blinded.
Iron deficiency anaemia is an important and urgent nutri-
tional problem, and food fortification is considered an indis-
pensable approach eliminating DA from China. Soy sauce is

a popular traditional condiment in China, making it a candi-
date for use as a carrier. The studies on soy sauce fortified
with ferrous sulphate (FeSO,) conducted by Dai in 1980s
provided convincing results that the consumption of iron-
fortified soy sauce improved iron status 3-10 Unfortunately,
the organoleptic profiles of soy sauce fortified with FeSO,
were not acceptable because of significant precipitation of
the FeSO,. Our previous study reported that the absorption
rate of iron in NaFeEDTA-fortified soy sauce was up to
10.51% in human subjects. It was higher than that of FeSO,,
with an absorption rate of 4.73%, suggesting that this forti-
fied food may play a significant role in supplementing iron
and thereby protecting against IDA. To investigate the effects
of NaFeEDTA-fortified soy sauce on IDA in Chinese popu-
lations, a therapeutic trial in juvenile students suffering from
IDA was conducted. The results obtained herein will serve as
a basis for conducting further population-based effectiveness
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Table 1. Daily food consumption and iron intake in surveyed students

School Cereals Non-staple foods Condiments
Wheat Rice Vegetables Meat and eggs Sale} Soy sauce

School 1
Weight (g) 527.1 119.9 2490 153 11.8 1.0
Tron (mg) 1423 0.85 128 0.24 0.13 . 0.89
% of total food 69.3% 26.7 1.6 2.4%
% of total iron 85.5¢ 73 14 5.88§

School 2
Weight (g) 502.0 101.4 260.1 17.4 132 12.5
Iron (mg) 13.55 0.72 1.34 0.28 0.13 1.08
% of total food 66.61 28.7 1.9 2.8%
% of total iron 83.5% 7.8 16 718

School 3
Weight (g) 516.5 109.2 263.3 171 124 13.0
Iron (mg) 13.95 0.78 133 027 012 1.12
% of total food 67.2% 283 1.8 278
% of total iron 83.81 7.6 15 7.18%

+Salt listed here did not include that contributed from soy sauce. Values represent: $wheat + rice; §salt + soy sauce.

Table 2. Anaemia prevalence in surveyed students in selected schools

Schools No. students (1117 years) Anaemia prevalence (%)

Boys Girls

School 1 849 614 135

{Control)

School 2 766 634 22.6

(Low NaFeEDTA)

School 3 601 544 11.0

(High NaFeEDTA)

Table 3. Effect of iron-fortified soy sauce on haemoglobin levels in students with anaeraia (g/L., Mean = SD)

Groups No. Before 1 month after 2 months after 3 months after
intervention intervention intervention intervention
Control 81 116955 1179+ 63 1186+ 53 1185+ 4.7
Low NaFeEDTA 82 1154+ 5.1 1172+ 83 128.4 + 7.08.00 135.7 + 8.5%abb
High NaFeEDTA 77 116.1 £ 5.1 124.0 £ 10.62% 131.6 2 11,6200 140.0 x 9.5%0-bb

Compared with haemoglobin levels before intervention: ap < 0.05; 3P < 0.01. Compared with the control group: bp <0.05; PP <0.01.

intervention, with significant differences compared with
those in the control group (P <0.01). Two subjects in the
low-NaFeEDTA group and one subject in the high-
NaFeEDTA group were still suffering from anaemia at the
end of the study, and other subjects had all recovered from
anaemia. The prevalence of anaemia in the control group,
however, was up to 69.5%. The results showed that iron-
fortified soy sauce significantly increased Hb levels in
students with anaemia.

Effect of iron-fortified soy sauce on serum iron
concentrations in subjects

Serum iron concentrations did change significantly after the
consumption of soy sauce by the control group. However, in

the low-NaFeEDTA and high-NaFeEDTA groups, SI con-
centrations were increased by 30pg/dL and 24 pg/dL.
respectively, after 3 months of intervention (Table 4).

Effect of iron-fortified soy sauce on serum ferritin
concentrations in subjects

There was no significant change in SF concentration in the
control group before or after the consumption of soy sauce
{Table 4). However, the SF concentrations of both the low-
NaFeEDTA group and the high-NaFeEDTA group increased
significantly after consuming iron-fortified soy sauce
(P < 0.01). Furthermore, the S} concentrations in these two
iron intervention groups were significantly higher than in the
control group (P <0.01).
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The present study shows that NaFeEDTA-fortified soy
sauce is highly effective in treating IDA. It presented evi-
dence that this fortified soy sauce could be recommended for
potential wider use in China. Based on the well-established
processes in our Institute, NaFeEDTA made with the same
specifications as products from other foreign companies is
currently available. NaFeEDTA-fortified soy sauce has been
approved for manufacture systemically in two big food
industries by the Chinese Ministry of Health. In addition,
NaFeEDTA-fortified soy sauce will be an acceptable condi-
ment for the public in that its cost is only 20 cents higher
than traditional soy sauce, per serving (500 mlL). There is a
promising future for IDA elimination in China through food
fortification. To obtain further data supporting its effect on
IDA and to put it into application sooner, however, it Is nec-
essary to carry out further studies on NaFeEDTA-fortified
soy sauce, including large scale intervention trials in popula-
tions with high anaemia prevalence.
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