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Abstract

Objective: The aim of the present study was to evaluate salt levels in popular
hot takeaway meals in three large China cities, and to compare the difference
in sodium content in different types of takeaway meals. Methods: We ran-
domly collected a total of 4450 samples of 7 different types of takeaway meals,
which were the most consumed by local residents from takeaway platforms.
The main ingredients, auxiliary ingredients, as well as the weight used in ta-
keaway meals were collected. The sodium content in takeaway meals was ob-
tained by calculation. Results: Obtained results show that the sodium content
in three large China cities is alarmingly high. Comparing medians (interquar-
tile range) of takeaway meals from different cities, Beijing contained the
highest sodium content per portion (1371.3 mg (890.3 - 2137.4)), followed by
Hangzhou (1348.45 mg (694.25 - 1541.62)) and Shanghai (340.1 (259.75 -
942.25)). In addition, the sodium content between pasta and porridge, Chi-
nese meals, and western meals show significant differences (p < 0.05). Com-
pared with Chinese Dietary Reference Intakes, the average sodium content ex-
ceeded dietary recommendations for one takeaway meal. The sodium content
differed among takeaway meals prepared with various cooking methods and
meats. Conclusion: Notable differences are detected in takeaway meals’ so-
dium content between several large cities in China. To meet China’s target salt
intake, consumers in these cities are highly recommended to reduce sodium
content in their everyday meals.
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1. Introduction

Nowadays, more and more people prefer takeaway food. Takeout is popular be-
cause of its variety, convenience, and taste. However, its disadvantage is also ob-
vious [1]. From the perspective of taste, different types of restaurants have dif-
ferent tastes, from spicy to salty. Excessive ingestion of spicy food and salty food,
however, invites health problem. Salt is an indispensable condition in people’s
daily diet. Almost all foods need to use salt to improve their taste. Chinese medi-
cine believes that a salty taste enters the kidneys. It has the function of regulating
the osmotic balance of human cells and blood and normal water and sodium.
Potassium metabolic function, especially after a lot of sweating, properly sup-
plemented with light saline can avoid the symptoms of electrolyte disturbance
[2]. However, excessive salt intake is also a prominent problem in today’s diet,
which also increases the occurrence of some chronic non-communicable diseas-
es [3]. A high-salt diet is the first dietary risk factor for cardiovascular metabolic
death in Chinese residents. A high-salt diet will aggravate the mechanism of ce-
rebral ischemic injury. Excessive intake of salt in the daily diet will become an
important risk factor in the development of cerebral ischemic disease [4]. One of
the common causes of hypertension is excessive salt intake. Hypertensive pa-
tients who do not strictly control sodium intake in their daily diet may aggravate
the symptoms and course of hypertension [5] [6]. Studies have shown that re-
ducing salt intake in the diet can delay or prevent the occurrence of antihyper-
tensive treatment, can promote blood pressure reduction in patients with hyper-
tension after receiving drug treatment, and may be a simple way to reduce car-
diovascular morbidity and mortality cost-saving intermediaries [7]. Studies have
shown that the salt intake of residents in northern China has reached an average
of 11.2 grams per day, which is a decrease from 12.8 grams in the 1980s. The salt
intake of residents in the South increased from an average of 8.8 grams per day
in the 1980s to 10.2 grams today [8]. According to the “Dietary Guidelines for
Chinese Residents”, the daily salt intake of Chinese residents should not exceed 6
g [9]. This study selects Beijing, Shanghai, and Zhejiang, three large Chinese ci-
ties, which have a high frequency of Internet takeaway consumption. By analyz-
ing the sodium content of takeaway food in these regions, the sodium content
level in takeaway food was evaluated. Provide a basis for reducing the content of

salt in takeaway food.

2. Materials and Methods

Collection and analysis of takeaway meals

For the purpose of this study, a takeaway meal was defined as food sold on an
Internet platform, which was ready for immediate consumption. Regarding the
Internet takeaway catering consumption data of local residents, select some ta-
keaway restaurants in Beijing, Shanghai, and Hangzhou, and analyze the types of
takeaway meals contained in the restaurants. This study collected a total of 4450

food items from 68 takeaway restaurants, including 30 in Beijing, 20 in Shang-
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hai, and 18 in Hangzhou.

We collected various data of takeaway meals in randomly selected restaurants,
including dish name, weight per serving, and weight of ingredients and accesso-
ries. According to the nature of takeaway meals and the types of main ingre-
dients, takeaway meals were divided into two categories: Category 1: Chinese
food, Western food, and Beverages; Category 2: Fried foods, spicy foods, meat
dishes (meat, eggs, and aquatic products), vegetarian dishes (vegetables, soy-
beans and products), combined staple food, porridge, soup, and juices. Accord-
ing to the data in the “China Food Composition” (Volumes 1 and 2 of the Stan-
dard Edition), all ingredients in the takeaway food were calculated, and the so-
dium content in each serving and per 100 grams (edible portion) of the takeaway
food was calculated respectively. The sodium content of raw materials and in-
gredients of takeaway meals that were not in the “China Food Composition”
were replaced by the data of similar food.

Statistical analysis

The data were analysed using Excel tables and SPSS version 25, p < 0.05 was
considered statistically significant, and results were shown as 95% confidence
intervals. Due to non-normal distributions, data are expressed as medians with
interquartile range (25" and 75" percentiles). The takeaway meals were classified
into three groups according to their origin: 1) Chinese meals, 2) Western fast
food, 3) Porridge. Salt levels in takeaway meals were compared with the China

target of 6 g (Dietary guidelines for Chinese Residents, China, 2016).

3. Results
3.1. Distribution of Online Ordering Time

The online ordering time of Chinese residents in large cities is shown in Table 1.
According to data from the takeaway platform, namely the Lazarus Network
Technology (Shanghai) Co., Ltd., the takeaway meals ordering time was mainly
concentrated on lunch, dinner, breakfast, afternoon tea, and night snack were

relatively small.

3.2. Types of Takeaway Meal

In total, the takeaway meals of Beijing, Shanghai, and Hangzhou mainly focus on

Chinese meals, followed by Western fast food with the fewest juices. The takeaway

Table 1. Time slot and quantity of takeaway consumer orders (%).

Afternoon Night
Region Breakfast Lunch Dinner &
tea snack

Total

Beijing 19 (0.8%) 1564 (67.3%) 13 (0.6%) 682 (29.3%) 46 (2.0%) 2324 (100%)
Shanghai 5 (0.2%) 1356 (42.2%) 132 (4.1%) 1667 (51.8%) 56 (1.7%) 3216 (100%)
Hangzhou 1(0.1%) 747 (51.2%) 39 (2.7%) 624 (42.8%) 48 (3.3%) 1459 (100%)

Total 25 (0.4%) 3669 (52.4%) 184 (2.6%) 2973 (42.5%) 150 (2.1%) 7001 (100%)
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meals of Beijing had the most orders for meat dishes, followed by porridge,
Shanghai had the most orders for vegetarian dishes, followed by meat dishes,
and Hangzhou had the largest order for combined staple foods, followed by fried
foods.

3.3. Sodium Content of Takeaway Meals

The sodium content of takeaway meals in three large China cities was shown in
Table 2. It can be seen that in Beijing the weight of per takeaway meal, the me-
dian sodium content per meal and per 100 g was 430 g, 1371.3 mg, and 322.6
mg, in Shanghai was 750 g, 340.1 mg, and 66.2 mg, in Hangzhou was 385 g,
1348.4 mg, and 432.2 mg.

The sodium content in different types of takeaway meals was shown in Table
3. It was shown that the sodium content of vegetarian vegetables in each region
was significantly higher than that of meat vegetables, and all exceed the recom-
mended values of Dietary guidelines for Chinese Residents, China, 2016. Except
in Shanghai, the sodium content of Chinese and western foods in Beijing and
Hangzhou were excessive. The sodium content of western food has significant
differences in different regions, p < 0.05. There were significant differences in
the sodium content of pasta and porridge in different regions, and the results

were statistically significant. Pasta: p < 0.05; Porridge: p < 0.001.

4. Discussion

In this study, takeaway meals from Beijing, Shanghai, and Hangzhou were se-
lected as the research object. A series of data about takeaway meals were col-
lected to analyze whether the sodium content in takeaways exceeded the stan-
dard. Now more and more people choose takeout to solve the three meals. Ac-
cording to the “Report on China’s Takeaway Industry Survey”, the overall de-
velopment of the Chinese takeout industry is good in the first three quarters of
2019. It is expected that the annual takeaway transaction volume will exceed 600
billion yuan [10]. This also shows that takeaways are becoming an increasingly
important part of daily life, and the safety of takeaways should be guaranteed. It
is discovered in this study that the sodium content of takeaway food in the above
mentioned three large cities exceeds the standard, which results in people who
choose takeaway food taking in excessive sodium and which in turn causes a series
of health problems [11].

In the results of this study, the sodium content of takeaway meals in Beijing

Table 2. Quartiles of takeaway weight and sodium content by region.

Weight Sodium Sodium

Rengion
& g per meal mg per meal mg per 100g

Beijing 2035 430 (275-468) 13713 (890.3 - 2137.4)  322.6 (170.8 - 374.4)

Shanghai 1348 750 (185-750)  340.1 (259.8 - 942.2) 66.2 (34.7 - 486.0)

Hangzhou 1067 385 (235-450) 1348.4 (694.2 - 1541.6)  432.2 (336.9 - 523.6)
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Table 3. The sodium content in different types of takeaway meals.
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and Hangzhou exceeded the standard. Among the three, bento, pasta, and por-
ridge, pporridge has the lowest sodium conten which may benefit from the way
it been cooked. In Hangzhou, the sodium content in both Chinese food and
Western food exceeded the standard [12].

The intake of sodium in the human body was mainly through the daily diet,
and the sodium content in the diet directly leads to the level of sodium intake in
the human body. According to the analysis of the data, it was shown that the ta-
keaway meals in three large China cities was mainly Chinese food, and the so-
dium content of Chinese food was higher than that of Western food [13]. The
ordering period is mainly concentrated on lunch and dinner. In these two pe-
riods of time, people need to eat a lot to maintain the energy of the day required,
while the sodium content per meal in Beijing and Hangzhou was 1371.3 mg and
1348.4 mg, respectively. Both exceeded the recommended maximum volume of
960 mg, in the three meals ratio. Obviously, the proportion of sodium content in
takeaway food in Beijing and Hangzhou was too high. The sodium content of all
types of takeaway food in three large China cities exceeded the standard.
Long-term consumption may cause adverse effects on the body. Although the
sodium content of takeaway meals in Shanghai was lower than the recommend-
ed value, in the analyzed data, the takeaway meals in Shanghai have less data and
a part of the data comes from porridge, porridge is a low-salt food, which may
lead to bias in the conclusion of the analyzed data. Among restaurants, in order
to enhance the flavor of their dishes, some restaurants will increase the use of
seasonings such as salt to make consumers feel that the dishes are delicious, the-
reby attracting more customers and increasing their sales. However, a low-salt
diet is necessary from a health point of view, because excessive salt intake will
increase the possibility of high blood pressure and other diseases [14].

This study also has some shortcomings. First, the collection of takeaway data
was not comprehensive enough, and some types of takeaway meals were not in-
volved. Secondly, this study was based on a takeaway meal, but considering that
the actual situation is not that all takeaway meals were the same value, the analy-
sis based on standard components may have errors.

According to a scientific research, a quarter less of salt intake effectively re-
duces death from heart disease caused by sodium [15]. However, there is a long
way to go. Restaurant runners do not find a good reason to reduce salt in their
food [16]. Diners need to be acknowledged more about the risks of overtaking
salt to keep a healthy dietary habit [17]. Therefore, in order to ensure a reasona-
ble intake of sodium and reduce diseases caused by excessive salt, food delivery
companies in large China cities should control the content of salt in food to en-
sure that the content of sodium in food is below a certain recommended value
[18].
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