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Investigation of lunch supply in primary and middle school dining rooms
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Abstract: Objective To investigate the lunch supply in primary and middle school dining rooms in Ningbo City, so as
to provide the scientific evidence for guiding rational dietary supply and improving student health. Methods A primary
school and a junior high school were randomly sampled from each of 10 counties (districts) in Ningbo City. Food re-
ceipt and balance, dinner supply and number of students with meals were collected from school dining rooms with ques-
tionnaires formulated by Zhejiang Provincial Center for Disease Control and Prevention, and all foods in school dining
rooms provided by enterprises were sorted and recorded. Daily mean lunch food, energy and nutrient supply was calculat-
ed per student, and evaluated with the Student Electronic Nutritionist platform, the 2013 revision of Chinese Dietary Ref-
erence Intakes and the national criteria of Nutrition Guidelines of Student Meals (WS/T 554-2017). Results Six urban
primary schools, six urban junior high schools, four rural primary schools and four rural junior high schools were en-
rolled, and there were two schools with meals provided by enterprises and eighteen schools with meals provided by their
dining rooms. Appropriate supply of cereals and potatoes, excessive supply of livestock and pouliry meat, vegetable oil
and salt, and low supply of fruits, eggs, milk and soybean and nuts were found in primary and junior high school, and
notably, milk and fruits were not provided by any rural junior high schools. Excessive energy supply was found in prima-
ry schools (excessive energy supply in rural primary schools and appropriate in urban primary schools), and appropriate

energy supply was seen in junior high schools. High energy ratios of protein and fat, low energy ratio of carbohydrate,
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low supply of diatery fiber, vitamin A and calcium, appropriate supply of vitamin Bi, B, and C, and sufficient supply of

iron and zinc were found in primary and junior high school. Conclusion Unreasonable dietary structure, excessive ener-

gy supply and nutrient imbalance are found in lunch supply by primary and junior high schools in Ningbo City.

Keywords: school dining room; lunch; nutrition; primary and middle school students
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Table 1 Supply of different kinds of food for lunch in primary and middle school dining rooms in Ningbo City (g)

/N Primary  school

It Junior high school

ZHAH i At /N SHAA Wi At /NT
Types of food

Reference Urban Rural Total Reference Urban Rural Total

A3 Cereals and potatoes 130.00 103.01 131.73 118.51 150.00 136.42 127.90 133.44

(79.24) © (101.33) (91.16) (90.95) (85.27) (88.96)

#i3%J Vegetables 150.00 129.02 118.01 123.08 170.00 145.78 116.30 135.44
(86.01) (78.67) * (82.05) (85.75) (68.41) * (79.67) *

TR Fruits 90.00 16.30 17.60 17.00 110.00 9.32 0 6.05
(18.11) * (19.56) * (18.89) * (8.47) * (0) * (5.50) *

BERK 18.00 64.17 71.51 68.13 22.00 78.62 85.78 81.13
Livestock and poultry meat (356.50) " (397.28) " (378.50) " (357.36) * (389.91) *  (368.77) *

iR 18.00 11.84 21.42 17.01 22.00 8.91 19.57 12.65
Fish and shrimps (65.78) * (119.00) (94.50) (40.50) * (88.95) (57.50) *

HE Eggs 20.00 11.35 16.70 14.23 30.00 10.94 17.14 13.12
(56.75) * (83.50) (71.15) * (36.47) * (57.13) * (43.73) *

52 Milk 80.00 15.36 47.94 32.94 100.00 29.07 0 18.88
(19.20) * (59.93) * (41.18) © (29.07) * (0) * (18.88) *

KEIEIFZE Soybean and nuts 35.00 13.62 16.10 14.96 40.00 17.50 18.74 17.94
(38.91) * (46.00) (42.74) (43.75) ® (46.85) * (44.85) *

Hi¥I Vegetable oil 10.00 13.51 28.73 21.16 10.00 17.48 21.77 19.15
(135.10) *  (287.30) *  (211.60) " (174.80) " (217.70) *  (191.50) "

£h Salt 2.00 5.07 4.54 4.80 2.00 2.55 8.22 476
(253.50) * (227.00) *  (240.00) " (127.50) " (411.00) *  (238.00) "

e 3T NAUE RS S S EN G (%) ; aFm it mRil; bRRUEL 2 WF . Note: the values in brackets are the proportion of

supply to the reference values (%); a, at a low level; b, at a high level.
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Table 2 Energy and nutrient supply for lunch in primary and middle school dining rooms in Ningho City
/N2 Primary  school #IH Junior high school
. A i ) /N SH(H Wi i) /N
Nutrients
Reference Urban Rural Total Reference Urban Rural Total
BT Energy/k] 3 516.16 3 481.62 439443 394131° 4 01842 410347 4 249.14 4 160.44
(99.02) (124.98) (112.09) (102.12) (105.74) (103.53)
4 1% Protein/g 20.00 31.10° 29.90¢ 30.50 ¢ 26.00 39.22° 38.86 " 39.08*
(155.50) (149.50) (152.50) (150.85) (149.46) (150.31)
NIV Fat/g — 36.16 60.75 48.54 — 40.92 49.04 44.09
Rl fkaE H 20.00 ~ 30.00 39.13¢ 52.08* 46.40*  20.00 ~30.00 37.57° 43.48* 39.92¢
Fat energy ratio/%
KAL) Carbohydrate/g — 95.48 95.87 95.68 — 113.79 104.58 110.20
kA PLEE L 50.00 ~ 65.00 45.92" 36.53" 40.65"  50.00 ~ 65.00 46.43" 4121°" 44.35"
Carbohydrate energy
ratio/%
JEfr e 4 8.00 2.39 6.19 4.45 8.00 4.72 3.85 4.41
Dietary fiber/g (29.88) * (77.38) (55.63) " (59.00) * (48.13) * (55.13) *
HHEFEA 220.00 47.29 86.58 68.55 288.00 60.29 72.76 64.67
Vitamin A/pg RAE (21.50) * (39.35) " (31.16) * (20.93) * (25.26) " (22.45) °
4t/ B, Vitamin Bi/mg 0.44 0.31 0.32 0.32 0.56 0.51 0.53 0.52
(70.45) (72.73) (72.73) (91.07) (94.64) (92.86)
4= B, Vitamin BJ/mg 0.44 0.31 0.44 0.38 0.56 0.41 0.42 0.42
(70.45) (100.00) (86.36) (73.21) (75.00) (75.00)
A/EZ C Vitamin C/mg 30.00 26.80 27.05 26.93 38.00 34.91 24.11 3112
(89.33) (90.17) (89.77) (91.87) (63.45) (81.89)
45 Ca/mg 340.00 153.55 193.38 175.10 380.00 166.81 160.47 164.58
(45.16) " (56.88) " (51.50) * (43.90) " (42.23) " (4331) "
#: Felmg 5.60 6.40 9.59 8.13 7.20 7.83 9.27 8.34
(114.29) (171.25) (145.18) (108.75) (128.75) (115.83)
¥ Zn/mg 3.20 4.13 5.68 4.97 420 5.62 5.53 5.59
(129.06) (177.50) (155.31) (133.81) (131.67) (133.10)

e S NEE MBS B S HE D] (%) a Rt s bRARMEL RN, Note: the values in brackets are the proportion of

supply to the reference values (%); a, at a high level; b, at a low level.
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