AT T —BE OEE b L — = 0 AR O RFEHAG 1E L 7 o MET

RBRES ZE—BHROESF I L—= Y I H1ETh O
RAAAT S8 L 724 & O RET

AR IT-35 - REEERR

Favorable Supplemental Foods during Summer Training Camp
in Adolescent Japanese Rugby Players

Chihiro NAGAYAMA and Takuro TOBINA

2 8

T A = b OBEE IR EOLDIIERBH OV R— MPEETH L, EHOMLWV ML —= 2 ZId &K%
BT SEL70, ARIEROMENROLNL BHENEF ML — =V ZEERICERL T, &
FFGICH L 2B LA T 50 MRAET 7 —BEE DB HE RIS, HFEEmEFo 1 H 41, 10 f5H
DA LEHICERLTH 5 o7z, AL AFORIGE ¥ ik Lkt B CilHE L7z, e
ROEBIEIL 1 HEICEN2. 3 AR TET L2, HBEDOS W) VTV a—A, F LY Va—2A,
IANF - —OEREIIETLAE2o70 L L. HRED 39% (LAY B EAFELE KB TH Y
BEFOENE L FELZLE OMICIEEERZIEOHBESRO SNz, EE ML —= v FEERIEHigL LT
REHDY 2= AR T ANVF =) =D ENL, INOOEFOFFIIAL LA SE % RAI E M. 1E
HEBIEOWREEND S,

FoU—F BT~ A FUE— AR S

Abstract

Intake of adequate and well-balanced nutrients helps athletes achieve optimal performance. However,
studies have found that daily athletic training attenuates appetite and food intake after high-intensity
exercise, and have shown deficient nutrients intake among athletes. The present study investigated
favorable foods for supplemental nutrition during summer training camp in adolescent Japanese rugby
players. Thirty-eight male rugby players took part in a 3-day camp were offered 10 types of supplemental
food 4-times a day, and permitted to eat as much as they wanted. The amount of supplemental food
and other foods consumed were measured by records and weighted food records. Energy intake from
supplemental foods significantly decreased on the 2nd and 3rd days compared with the 1st. However, apple
juice, orange juice, and energy jelly intake accounted for 80% of supplemental intake and the amount of the
foods did not decrease. Although 39 % of participants had insufficient carbohydrate intake and the amount
of carbohydrate intake correlated with body weight change. We can conclude that carbohydrate intakes
were insufficient among the studied population; however, appropriate food selection, including items such
as fruit juice and energy jelly, aids sufficient intake of carbohydrates. This may resultantly prevent weight
reduction.
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Table 1.The schedule of the training camp and ad-libitum supplementary food intake test.

6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 0:00
Day s Training . Lunch break Training b Free time
! SFIT SFIT SFIT SFIT
Day 5 Training L Lunch break Training b Free time
2 SFIT SFIT SFIT SFIT

Training Training Free time
D§y SFIT B Free time L D
SFIT SFIT SFIT
B: breakfast, L: lunch, D: dinner, SFIT: supplementary food intake test
Table 2. Wet-bulb globe temperature during training.
WBGT Dry-bulb Black bulb Relafuye
temperature temperature humidity
(O (O (O (%)
a.m. 323 35.0 49.2 48.6
Day 1
p-m. 27.7 28.5 30.3 81.9
a.m. 31.7 35.1 39.6 57.1
Day 2
p.m. 29.5 329 35.8 60.8
a.m. 30.0 312 39.8 64.7
Day 3
p.m. 27.3 27.8 30.7 83.1
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Table 3. List of supplementary food served during

ad-libitum supplementary food intake test.

Orange
Apple
Banana
Orange juice
Apple juice
Milk

Energy jelly
Rice ball
Wheat noodle
Pudding

30g
25g
180¢g
200ml
200ml
200ml
180g
100g
100g
67¢g

* The amount shows the potion size.
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Table 4. Characteristics of the participants.

HTHhO ., WRIZEFEN62 £+ 9 % (2257 = 276
keal/H). #£A%36 + 8 %(1,378 = 500 kcal/H)
THholo 1HY72) D72 AT EEBIEIZEE
F3gTl12 = 15 g/H. AEYH ) T162 = 032 g/
kg BW/H., TANVF-HHKIZI23 £ 12 %, 7
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720 1H 4720 O EEIE I 5mEFH T8 + 15
g/H., EHXDY T128 + 029 g/kg BW/H, —
FVF—HRIF21T + 28 %, FRFIZI09 + 14
%, FLEEDEEIITL W THo720 1HHZH D
RAALY IR (X A fE I T612 = 130 g/H. 1k
F ) T8R6 = 227 g/kg BW/H., TH I F—
2660 = 37 %. FAEFEIXIIL = 28 %, T/
FDEEIL6] %TH - 720
3. HEERE
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L7z TANVF—, 2AEHE., IBEOEBREIZ
1HH (1677 = 693 kcal. 29 * 15 g, 30 = 19
g) IZHNT2HH (1,189 = 586 kcal, 16 * 12
g. 13 £ 13 ¢ &3HH (1,267 = 600 kcal, 16
£ 1lg, 14 £ 13 g IZHEIMKT L. kKL
PENEIZIHE (341 = 144 g) IZH~T2HH
(270 = 139 @) ICHEIZIKT L7275, 3HH (289

Day 1 Day 2 Day 3 Day 4
Age (years ) 16 + 1
Height (cm) 170 + 4
VO, max (ml- kg - min™) 43+5
Body weight (kg ) 70.6 £11.2 71.1 £ 11.1* 708 +£11.1 70.6 109 T

Body mass index (kg:m?) 24.4 £3.4 245+34%
Body fat percentage (% ) 21.1 £6.6 20.7+ 6.4
Fat mass ( kg) 155+£71 153+£7.1
552+56 558+52%

245+34 244+337
201 £6.5* 199+64*
148+ 7.1*% 14.6 +7.0*7

Fat free mass ( kg ) 56.0+52%* 56.0+£52%

All values are means + standard deviations for the 38 participants.
*p <0.05 vs. Day 1 ( Tukey Kramer )
T p <0.05 vs. Day 2 ( Tukey Kramer )
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Table 5. Energy and macronutrients intake during the training camp.
Energy intake Protein intake Fat intake Carbohydrate intake
(keal)  (%)* (g) (g-kg"-bw?h)  (g) (g kg’ bw) (g) (g-kg'-bw™)
Breakfast 379 £ 84 10 +£2 11+£1 0.16 £0.03 7+0 0.10=£0.01 67 £ 18 0.97 + 0.30
Meal Lunch 824 £ 75 23 +4 29+2  0.42+0.07 231 0.34+0.05 119 £ 14 1.72 £0.33
ca
Dinner 1,363 +200 38 +£6 60+7 0.86+0.16 50+4  0.72+0.12 158 + 35 2.28 £0.53
Sub total 2257276 62+9 90 + 8 1.30 £ 0.22 665 0.96+0.15 307 £ 49 443 + 091
Morning 307+150 8+4 5+4 0.07+0.06 4+4  0.06+0.07 67+33 095048
_ Training 389165 11+4 6+4  0.09=0.06 444 006006  88+36 127+053
in the morning
Lunch break 258 + 208 7+5 4+£4 0.06+0.05 6+5 0.08=+0.08 49 +£41 0.70 + 0.60
Supplementary Traini
food intake ~ raming 280+ 142 83 3+£3  0.05=0.04 2+£2 003004  70£35  1.00 £ 0.50
in the afternoon
_ Free time 426 £345 11+7 6+6 0.10£0.10 8+7 0124011  87+79 128+128
in the evening
Sub total 1,378 £ 500 36 +8 20+ 11 0.29+0.17 19+12 0.28+0.18 300+ 113 4.34 +1.79
Total 3,690 + 628 112 +15 1.62+0.32 88 £ 15 1.28 +0.29 612+ 130 8.86 +2.27
Energy ratio ( % ) 123+1.2 21.7+2.8 66.0 3.7
Ref | 1.2—2.0 20—30 8.0—12.0
eference value g kg bw. - day! %E i g -kg' bw. ! day! ¥
Nutrient adequacy ( % ) ** 135 +27 109 + 14 111 +28
Percentage of subject met the reference value ( % ) 95 71 61

All values are means + standard deviations for the 38 participants.

* The ratio of the intake to the total intake. ** The ratio of the intake to lower limit of the reference value.

T American College of Sports Medicine: Nutrition and Athletic Performance, 2016. I Dietary reference intakes for Japanese

2015.
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Figure 1. Energy and macronutrients intake of supplementary foods during the camp.

Energy, protein, fat, and carbohydrate intake from food and drink sources in the ad-libitum supplementary food intake test.
Columns represent means + standard deviations for the 38 participants. * Significant difference (p < 0.05, Tukey—Kramer).
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Apple Orange Energy Milk Pudding Banana Rice Wheat Apple Orange
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Figure 2. Supplementary foods intake in the ad-libitum food intake test.

Columns represent means + standard deviations for the 38 participants. * Significant difference (p < 0.05, Tukey—Kramer).
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Figure 3. Correlation between energy and macronutrients intake and body weight changes.

Pearson’s correlation coefficient was used to examine relationships between energy and macronutrients intake and body weight
changes. Delta body weight was calculated by subtracting the body weight of day 1 from the weight of day 4.
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