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Fig.1. Test food (ostrich meat: OM).
a) Smoked ham. b) Boiled in water.

Table 1. Nutritional composition. Table 2. Amino acid composition.
Nutritional values per 100 g ostrich meat Amino acid content per 100 g ostrich meat
Energy 103 kcal Arginine 1.32 g
Carbohydrate 0.0 g Lysine 1.34 g
Ash 1.1 g Histidine 0.54 g
Protein 228 ¢ Phenylalanine 0.84 g
Fat 1.3 g Tyrosine 0.72 g
Total fatty acid 1.45 ¢ Leucine 1.66 g
Saturated fatty acid 045 ¢ Isoleucine 0.93 g
Monounsaturated fatty acid 0.59 ¢ Methionine 0.54 g
Polyunsaturated fatty acid 041 ¢ Valine 0.96 g

Alanine 1.20 g
Vitamins Glycine 0.91 g
Vitamin A 0.0 ng Proline 0.79 g
Vitamin B1 (thiamine) 0.18 mg Glutamic acid 3.05 g
Vitamin B2 (riboflavin) 027 mg Serine 0.84 g
Vitamin B3 (niacin) 4.38 mg Threonine 0.95 g
Vitamin B6 0.48 mg Aspartic acid 1.84 g
Follic acid 7.00 pg Tryptophan 0.28 g
Vitamin B12 461 ug Cystine 0.24 g
Vitamin C 0.0 mg Free glutamine 0.04 g
Vitamin E 0.24 mg

Day 0 Day 1 Day 7 Day 14
( wvisitl | [ Visit2 | Visit 3
7 days 7 days
B>« 5
Test food Control food
+ Steamed rice + Steamed rice

Fig.2. Test schedule.
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Table 3. The nutrient composition of control and test food.
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Control food Test food
Cup soup Boiled in water ~ Smoked ham
Water (g) - 61.2 47.7
Energy (kcal) 136 102 96
Protein (g) 2.5 21.9 18.5
Carbohydrate (g) 22 0 0.1
Fat (g) 4.4 1.6 2.4
Sodium (mg) 659 136 323
AP RHEZ AR (Visit]) . SRFHI, 52, ML AR

3METS 2 E OBATEE) & 17 > 720 HBATSME. B & [
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JEB) IS ANCIRIMIC £ AGH. 73 /BT, IR
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— i =

RN G 12 80— T RIE, FH# 333 £697%. &
£ 169.7 £ 7.6 cm. 1A 62.6 = 8.5 kg. BMI 21.6 = 1.6
THo7z (Table 4)

Table 4. Anthropometry.

Average SD
Age 333 + 6.86
Height cm 169.7 =+ 7.59
Weight kg 62.6 =+ 8.51
Body fat % 215 = 557
BMI - 21.6 + 1.55

n = 12. BMI, body mass index; SD, standard deviation.

Table 5. Serum GH

Before walking

Visit-1 (OM 1 day) ng/mL 0.86 = 1.09
Visit-2 (OM 7 days) ng/mL 1.23 + 1.66
Visit-3 (Control 7 days) ng/mL 1.13 = 246

A NVE Y (GH)

Visit-1 (OM 1 1 HH) T447E 87 0.86 + 1.09 ng/mL.
HATIERE 3.20 + 3.69 ng/mL Td - 72, Visit-2 (OM #E
7 HH) CEShET 1.23 £ 1.66 ng/mL . E#)#% 2.45 £ 2.01
ng/mL T& o 7z, Visit-3 (Control #£§ 7 H H) Ti&E)Hj
1.13 £ 2.46 ng/mL. #EHjf% 1.71 £ 1.80 ng/mL T&H - 7=
(Table 5) o % Visit\Z BT 2 EBHI O M GH D%
B % Fig. 31278 L 72 Visit-1, Visit-2, Visit-3 ®» GH %
ERIIIHEB A B EITFEO DN R 0o T,

HEVisit i B 24 D7 — 5 2R T % &, EBHE]
O GHEDS S WHEBRE PR S iz7z0, Iy b+ 7L
L CHEEHT 4.00 ng/mL PLEEFREL T 72 7 AT %
FEhi L 72 (Fig. 4)o Visit-2 1258V CEEEI#% TGHIZA
HIZHINL Cw7z (p =0.018, Table 6). — 5. Visit-1,
Visir-3 TIZAE % GHEIMIZED SNk h o7z,

VWA Ty

£ Visit BRI 29256 L 7210 7 3 B2 B\ (Table 7).
Visit-2 & Visit-3 IZ M A BEAZZ O -HEB X, N~
(p<005. AF4+=r(p<005. fvufr(p<
0.01), uf>>(p<001), Fu¥ > (p<005. BT
=2 (p<0.05)., I-AFVLAFT ¥ (p<0.01), VI
(p<0.05. 3-AF VL AFV ¥ (p<0.01) T, wihd
Visit-2 © J % Visit-3 L L THEICE o 7. 72,
1-AF NV AF TV, 3-AF NV AF T IO TIZ,
Visit-3 £ LKL C Visit-1 TOEZEICE - 72 (WIhd
p<0.0l1, Fig.5)e SNHOT I BRIESY T a 7 AEICH
WEE Rz T 228, BECR IR 1AM ZICIEE RIS
BETFLAZZEERLTV A,

Inter- group analysis

After walking p value &

(vs.Visit-3)
320 + 3.69 0.056 0.481
2.45 + 2.01 0.134 0.382
1.71 = 1.80 0.538

Data are expressed as mean + SD, paired t test, n = 12. OM, ostrich meat; Control, control meat; GH, growth hormone; SD, standard deviation. Statistical analysis

by Turkey test.

Table 6. Serum GH: Subclass analysis.

Before walking

Visit-1 (OM 1 day) ng/mL 0.86 + 1.09
Visit-2 (OM 7 days) ng/mL 0.81 = 0.95
Visit-3 (Control 7 days) ng/mL 0.40 = 0.46

After walking p value
320 + 3.69 0.056
2.62 £ 2.02 0.018
1.39 + 1.53 0.064

Subclass analysis was conducted by excluding the subjects who’ s GH values exceeded 4.00 ng/mL before walking.
Data are expressed as mean + SD, paired t test, Visit-1 (n = 12), Visit-2,3 (n = 11).
OM, ostrich meat; Control, control meat; GH, growth hormone; SD, standard deviation.
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Visit-1 Visit-2
12
10

12
10

Serum GH
[—) [\°) = (=)} ]
%
Serum GH
[—) [\°) = (=) [~'-]
\

Before walking After walking Before walking After walking
a) b)
Visit-3
80
12
10 q 60 T
= 8 \ g 40
o )
on
E 6 £ 20
2 =
2, /; 2|, S
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0
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Fig.3. Exercise-induced GH secretion: Total analysis.

a) One day after Test food (OM) intake (Visit-1). b) One week after Test food (OM) intake (Visit-2). ¢) One week after Control food intake
(Visit-3). d) Percent change of serum GH. Results are expressed as mean + SD. n = 12 at each visit. GH, growth hormone; OM, ostrich
meat; SD, standard deviation.

Visit-3 Visit-2
12 12
10 10
8 8
6 6
4 4
2 2
0 0
Befor walking After walking Befor walking After walking
a) b)

Fig.4. Exercise-induced GH secretion: Subclass analysis.

a) One week after Test food (OM) intake (Visit-2). b) One week after Control food intake (Visit-3). The subjects with high pre-values of
GH exceeding 4.00 ng/mL are excluded in the subclass analysis. *p < 0.05, paired t test,n = 11. GH, growth hormone; OM, ostrich meat.
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Table 7. Amino acid Analysis

Visit-1 Visit-2 Visit-3
(OM 1 day) (OM 7 days) (Control 7 days)
Taurine 7723 £+ 9.82 76.82 = 9.08 73.31 + 13.83
Phosphoethanolamine -+ - - £ - - £ -
Aspartic acid 446 =+ 0.84 433 + 1.28 4.14 + 0.79
Hydroxyproline 1348 + 3.15 13.56 + 4.45 1075 += 5.52
Threonine 157.83 = 27.51 156.38 + 45.00 135.09 + 24.83
Serine 132.88 + 18.83 132.38 + 19.53 124.66 + 11.69
Asparagine 65.83 = 11.59 68.01 = 11.60 62.83 + 10.09
Glutamic acid 61.20 = 1193 60.93 = 17.59 6293 =+ 17.20
Glutamine 512.01 = 66.17 52192 + 69.32 505.34 + 4399
Sarcosine - = - -+ - -+ -
a-Aminoadipic acid -+ - -+ - -+ -
Proline 178.21 = 44381 180.82 + 50.56 168.31 + 55.11
Glycine 241776 + 37.76 230.84 + 4197 23448 + 37.25
Alanine 433.88 + 75.46 43488 + 80.11 41498 = 4772
Citrulline 2326 + 2.69 24.66 + 4.85 2174 + 3.56
a-Aminobutyric acid 23.59 = 6.15 2498 + 599 22.59 + 4092
Valine 252.58 += 36.09 26695 + 61.21 204.49 + 3990
Cystine 30.42 = 5.19 31.23 + 6.28 32778 + 573
Methionine 28.14 + 6.78 30.25 = 9.66 20.54 £+ 4.60
Cystathionine - o+ - -+ - o+ -
Isoleucine 71.00 = 16.68 81.05 + 32.26 49.08 + 9.88
Leucine 12813 = 26.07 14436 + 46.11 98.01 =+ 17.86
Tyrosine 66.73 + 1398 69.56 = 1294 54.69 + 14.61
B-Alanine 979 + 1.88 10.38 + 3.43 742 + 1.84
Phenylalanine 65.20 = 12.57 66.33 + 8.89 57.58 + 12.07
B-Aminoisobutyric acid 2.04 =+ 0.81 1.89 = 0.71 2.08 + 0.79
Homocystin - o+ - -+ - -+ -
Y-Aminobutyric acid - = - - = - - £ -
Monoethanolamine 9.89 + 1.83 9.27 += 1.06 8.67 + 143
Hydroxylysine - £ - - = - - £ -
Ornithine 129.04 += 25.45 133.37 = 39.60 10890 =+ 26.23
1-Methyl histidine 18.11 =+ 4.61 2293 + 9.52 7.50 + 498
Histidine 92.29 £ 13.79 9274 + 13.83 8495 =+ 1374
Lysine 223.84 = 55.00 23696 =+ 73.64 178.20 + 25.78
3-Methyl histidine 6.20 = 1.26 6.51 = 1.42 437 + 1.21
Tryptophan 56.07 + 9.89 56.17 + 8.88 48.31 = 9.32
Anserine -+ - -+ - - o+ -
Carnosine -+ - -+ - _ o+ -
Arginine 4130 + 1542 4528 + 13.03 33.28 = 13.86
Alloisoleucine - £ - - = - - £ -
Fischer’ s ratio 351 £ 0.74 3.59 = 0.63 323 += 0.70

n = 12. OM, ostrich meat; Control, control meat; Fischer’ s ratio, the molar ratio of BCAAs (leucine, valine, isoleucine) to aromatic AAs (phenylalanine,
tyrosine); BCAAs, branched-chain amino acids; SD, standard deviation.
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1-Methyl-histidine

1,

Visit-1

40
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Visit-2 Visit-3

g)

p-Alanine
20

15

10

Visit-1 Visit-2 Visit-3
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Fig.5. Changes of plasma amino acid.

KERIVE VAW

3-Methyl-histidine

10 x k%

Visit-1 Visit-2 Visit-3

h)

a) Valine. b) Leucine. ¢) Isoleucine. d) Methionine. €) Lysine f) Tyrosine. g) 1-Methyl-histidine. h) 3-Methyl-histidine. i) 3-Alanine.
Results are expressed as mean + SEM, n = 12. *p < 0.05, **p < 0.01 by Tukey’s test. SEM, standard error mean.

R (TG)

If13% TG 1% Visit-1 THEBFT 88.3 + 34.9 mg/dL. EH)f%
71.2 £ 25.4 mg/dL. Visit-2 TIZHEB)HT 100.2 = 77.2 mg/dL.
HH)%65.2 + 18.3 mg/dL. Visit-3 TILEBHT 78.1 £ 26.5
mg/dL. & &) 1% 74.3 + 36.6 mg/dL T & - 72 (Table§)-
Visit-1, Visit-2, Visit-3 ® TG ZAbLZE X HEE A ZEZ
RN o7z,

1% (PG)

PG I Visit-1 CHES 114.0 = 35.5 mg/dL. JEE)7 93.1
+15.9 mg/dL. Visit-2 T3 #E B HT 112.2 + 35.3 mg/dL.
i B % 88.8 + 14.8 mg/dL. Visit-3 T (%« B i 108.3 =
26.7 mg/dL. iE#1%92.8 + 18.3 mg/dLTad -7 (Table 8)
Visit-1. Visit-2. Visit-3 ® PG ZALH I3 B A =21
ROLNLED o7,

(9)

421 ¥ (IRD

I IRTIE Visit-1 THEBFT 26.4 £ 10.9 pU/mL. EHi%
11.0 + 8.0 pU/mL. Visit-2 TIZEERT 23.5 + 10.0 pU/mL.
B 10.7 £ 6.6 wU/mL. Visit-3TILEB AT 22.2 £ 9.2
pU/mL. &#)% 10.8 + 6.8 uU/mL TH -7z, £hEL H12E
FHIETA Y A VIEFBEIZEA L (Wb p <001,

Table 8), Visit-1. Visit-2., Visit-3 ® IRI Z{b#IZIEHEMH
F%Laiégb%ﬂ&ﬁ)of:o
FIHERR B AR S0l

HEMEE N F > A (LF/HF) &, Visit-1CiEB)Hi 1.70 =
171, B 2.57 £ 2.11, Visit-2 TEHHT 1.01 = 0.63,
BB 2.00 = 1.41, Visit-3 TEIET 1.46 + 1.17. EEH#%
1.46 + 0.82 TdH o 72 Visit-2 12 B W CTHEBFI % C LF/HF
HEEICHEIL 725 (p = 0.045, Table9). (EIT [FiEfE



Table 8. Serum TG, PG and Serum IRI

Visit-1 (OM 1 day) mg/dL
serum TG Visit-2 (OM 7 days) mg/dL
Visit-3 (Control 7 days) mg/dL
Visit-1 (OM 1 day) mg/dL
PG Visit-2 (OM 7 days) mg/dL
Visit-3 (Control 7 days) mg/dL
Visit-1 (OM 1 day) pU/mL
Serum IRI  Visit-2 (OM 7 days) uU/mL
Visit-3 (Control 7 days) pU/mL

Glycative Stress Research

Before walking After walking p value
88.25 =+ 34.88 71.17 = 25.36 0.202
100.17 = 77.23 65.17 = 18.26 0.158

78.08 =+ 26.52 7425 + 36.56 0.781
114.00 = 35.52 93.08 =+ 15.85 0.088

112.17 = 35.30 88.75 =+ 14.84 0.055
108.25 =+ 26.72 92.83 + 18.30 0.129

2637 += 10.94 11.03 + 7095 0.001
2349 + 10.01 10.65 = 6.57 0.002
2224 + 9.17 10.83 = 6.82 0.003

Data are expressed as mean + SD, paired t test, n = 12. OM, ostrich meat; Control, control meat; TG, triglyceride; PG, plasma glucose; IRI, immunoreactive

insulin; SD, standard deviation.

Table 9. Evaluation of autonomic nervous activity.

Visit-1 (OM 1 day)
Autonomic balance  Visit-2 (OM 7 days)

Visit-3 (Control 7 days)

Visit-1 (OM 1 day) year
Autor}omlc NEIVOUs  yisit-2 (OM 7 days) year
function age

Visit-3 (Control 7 days) year

Before walking After walking p value
170 + 1.71 257 = 2.11 0.296
1.01 + 0.63 2.00 + 141 0.045
146 = 1.17 146 = 0.82 0.997

3558 = 1398 40.25 = 13.39 0.433

4442 = 11.22 42.50 = 9.24 0.666

41.67 = 1140 38.17 =+ 12.08 0.492

Data are expressed as mean + SD, paired t test, n = 12. OM, ostrich meat; Control, control meat; GH, growth hormone; SD, standard deviation.
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