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ABSTRACT

The purpose of this study was to investigate the effects of combined chicken protein hydrolysate
supplementation and concurrent exercise training on body composition and lipid profile in overweight and
obese adults. Thirty-four overweight or obese individuals (age: 47.62 + 6.88 years old; body mass index
(BMI): 28.45 + 3.80 kg/m2) were assigned to three groups: a placebo control (CON, n=12), a chicken
protein hydrolysate ingestion (20g in the form of crackers) (PRO, n=10), and combined concurrent training
and chicken protein cracker ingestion (CBT-PRO, n=12). The CBT-PRO group performed combined
exercise (body weight exercise; 2 sets, 12-15 reps/set and aerobic exercise; 65-75% HRR) 60 min/day,
3 days/week for 8 weeks. Body composition and lipid profile were measured before and after the
intervention. The data were analyzed using mean, standard deviation, comparing differences within-group
and between groups (p<0.05).

The results show all groups had no significant difference in body composition and lipid profile
compared with baseline and between groups. Therefore, future studies should determine or regulate daily
protein intake to ensure participants that they receive the appropriate amount of protein, including

increasing the intensity of resistance exercise and increasing the duration of aerobic exercise.
Keywords: Overweight and obese, Protein hydrolysate, Concurrent exercise
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Table 1 Nutrition facts and amino acids of crackers in a package
Nutrition facts
Calories 352.65 kcal
Total protein 34.21g
Total carbohydrate 2814 g
Total fat 1147 g

Amino acids

Amounts (mg/100 g)

Alanine
Arginine
Aspartic
Glutamic
Glycine
Histidine
Isoleucine
Leucine
Lysine
Phenylalanine
Proline
Serine
Threonine
Tyrosine

Valine

4.94
5.22
7.90
12.78
3.58
2.61
3.79
6.61
7.31
3.26
2.87
3.41
3.72
2.92
4.01
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Table 2 Participant’s characteristics of the study at baseline

CON (n = 12) PRO (n = 10) CBT-PRO (n = 12)
Age (years) 49.92 + 7.90 46.20 + 5.27 46.50 + 6.91
Gender (F/M) (10/2) (713) (8/4)
Height (cm) 160.54 + 6.68 161.00 + 6.88 157.92 + 7.12
Body weight (kg) 74.18 + 9.49 70.70 + 12.97 72.73 £ 6.79
BMI (kg/m2) 28.84 + 4.02 27.18 + 3.52 29.33 + 3.86

Note: Data are expressed as mean + SD. CON; control group. PRO; Chicken protein cracker ingestion. CBT-PRO; Combined

concurrent training and chicken protein cracker ingestion. F; female. M; male. BMI; Body mass index.

Table 3 Body composition and anthropometrics at baseline and after interventions

Baseline Posttest p

Body weight (kg)

CON 74.18 £ 9.49 73.57 £ 9.42 0.17

PRO 70.70 £ 12.97 71.13 £ 12.82 0.36

CBT-PRO 72.73 £ 6.79 72.75 + 6.66 0.97
BMI (kg/m2)

CON 28.84 + 4.02 28.61 + 4.00 0.18

PRO 27.18 + 3.52 27.34 + 3.59 0.38

CBT-PRO 29.33 + 3.86 29.36 + 3.78 0.88
Body fat (%)

CON 39.88 + 6.41 39.16 + 6.28 0.31

PRO 33.74 £ 6.70 3411725 0.96

CBT-PRO 37.31 £ 8.77 35.88 £ 9.94 0.13
Fat mass (kg)

CON 29.81 + 7.54 29.09 + 7.62 0.32

PRO 24.07 £+ 7.26 24.43 + 711 0.52

CBT-PRO 27.33 £+ 7.59 26.31 £ 8.29 0.11
Fat free mass (kg)

CON 44.37 £ 5.71 4447 + 5.28 0.85

PRO 46.63 + 8.29 46.70 + 8.96 0.86

CBT-PRO 45.39 + 6.42 46.44 + 7.26 0.16
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Table 3 Body composition and anthropometrics at baseline and after interventions (continue)

Baseline Posttest p

SMM (kg)

CON 2434 + 3.46 24.39 + 3.21 0.88

PRO 25.66 + 5.19 25.76 + 5.62 0.67

CBT-PRO 2511 £ 4.05 25.79 +4.56 0.12
W/H ratio

CON 0.93 £ 0.06 0.93 + 0.07 0.81

PRO 0.90 + 0.05 0.91 + 0.06 0.63

CBT-PRO 0.91 £ 0.06 0.89 + 0.06 0.11

Note: Data are expressed as mean + SD. CON; control group. PRO; Chicken protein cracker ingestion. CBT-PRO; Combined

concurrent training and chicken protein cracker ingestion. BMI; Body mass index. SMM; skeletal muscle mass. W/H
ratio; waist to hip ratio. Normal distribution; body weight, BMI, fat mass, fat free mass, SMM. Non-normal distribution;

Body fat (%), W/H ratio.

Table 4 Lipid profile parameters at baseline and after interventions

Baseline Posttest p

Total cholesterol (mg/dL)

CON 1442.74 + 359.81 1476.55 + 309.45 0.78

PRO 1396.38 + 395.42 1355.02 + 392.47 0.45

CBT-PRO 1616.18 + 405.46 1649.42 + 297.67 0.79
Triglyceride (mg/dL)

CON 170.08 = 97.20 157.50 + 63.44 0.53

PRO 106.22 + 53.44 120.33 + 29.20 0.14

CBT-PRO 141.64 £ 60.72 166.36 + 49.66 0.17
HDL cholesterol (mg/dL)

CON 36.67 + 8.54 41.08 £ 7.00 0.08

PRO 37.78 £ 6.30 36.11+7.85 0.44

CBT-PRO 32.36 + 5.80 3245+ 3.45 0.83
LDL cholesterol (mg/dL)

CON 120.67 + 50.98 119.58 + 55.32 0.90

PRO 133.78 + 26.23 124.44 + 22.68 0.43

CBT- PRO 114.09 + 30.38 108.09 + 27.69 0.43

Note: Data are expressed as mean = SD. CON; control group. PRO; Chicken protein cracker ingestion. CBT-PRO; Combined
concurrent training and chicken protein cracker ingestion. HDL; high density lipoprotein. LDL; low density lipoprotein.

Normal distribution; total cholesterol, LDL. Non-normal distribution; triglyceride, HDL.
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Baseline Posttest o}
Dietary intake
Energy intake (Kcal/day)
CON 1442.74 + 359.81 1476.55 + 309.45 0.56
PRO 1396.38 + 395.42 1355.02 + 392.47 0.69
CBT-PRO 1616.18 + 405.46 1649.42 + 297.67 0.77
Carbohydrate (g/day)
CON 189.36 + 66.68 198.20 + 63.61 0.35
PRO 176.14 + 45.52 183.17 + 54.95 0.70
CBT-PRO 205.08 + 80.23 208.72 £ 39.25 0.63
Carbohydrate (%)
CON 51.53 +7.92 53.21 £ 9.59 0.45
PRO 52.80 + 14.06 54.65 + 10.23 0.58
CBT-PRO 49.91 + 8.87 51.39 £+ 9.74 0.74
Protein (g/day)
CON 63.90 + 20.41 67.49 + 18.94 0.35
PRO 55.73 + 32.17 54.75 + 23.81 0.88
CBT-PRO 71.45 + 18.25 69.62 + 20.07 0.70
Protein (%)
CON 18.48 + 6.02 18.60 + 4.89 0.92
PRO 15.36 £ 5.16 15.77 £ 3.55 0.76
CBT-PRO 17.92 £ 3.19 16.90 + 3.87 0.48
Fat (g/day)
CON 47.75 £ 11.80 45.98 + 15.67 0.71
PRO 52.10 + 28.89 44.82 + 18.79 0.39
CBT-PRO 56.68 + 14.79 59.56 + 22.63 0.70
Dietary intake
Fat (%)
CON 30.00 + 3.61 28.19 + 8.89 0.49
PRO 31.84 + 9.41 29.58 + 8.69 0.48
CBT-PRO 3217 £ 7.31 31.71 £ 8.56 0.91
Physical activity
High intensity (min)
CON 112.50 + 136.06 110.00 + 111.03 1.00
PRO 120.00 + 104.88 123.00 + 101.44 0.79
CBT-PRO 115.83 £ 127.24 112.50 + 128.00 1.00
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Table 5 Dietary intake and physical activity at baseline and after interventions (continue)

Baseline Posttest o}

Moderate intensity (min)

CON 517.50 £ 771.76 538.75 + 761.27 0.18

PRO 1349.50 + 1286.16 1302.50 + 1254.20 0.59

CBT-PRO 776.25 + 840.48 773.75 + 686.60 0.79
Low intensity (min)

CON 572.92 + 260.82 605.00 + 280.05 0.32

PRO 758.00 + 739.95 686.50 + 666.05 0.07

CBT-PRO 707.92 + 591.44 707.50 + 691.63 0.85

Note: Data are expressed as mean + SD. CON; control group. PRO; Chicken protein cracker ingestion. CBT-PRO; Combined

concurrent training and chicken protein cracker ingestion. Normal distribution; energy intake, carbohydrate, carbohydrate

(%), protein (%), fat, fat (%). Non-normal distribution; protein.

Aa I3
ATHANITANEN
=S a a 1
INNIANBINaTaIN1TLES N TUsAw A
lalaslaiamsaununsaaninaIMauULNENHRIY
1 6 1 > L™ A wni
<ﬂaadﬂﬂszﬂamwmmm:‘amﬂmuﬂmaa@Iuﬁdﬂ
Tnzimnniueazlsnain MerasmInaaad 8
% 6 1 1 1 a a

Fand wudn ngueIugu mgmmﬂﬁmu IF
ﬂﬁjuLaﬁﬂﬂiﬁui’;wﬁ'umsaanﬁwéi’qmsJ Taidanw
wanavadslnedaynesiavasasdlsznay
i"mmmmmm”ﬂw”ulmﬁa@‘ﬁ'@mulunq’u LR

i:wmﬂq'u

= < A ' A

NANIITANEIATIH Wuiludnnsg
ndl 6 1 % >
LR UWRIT8989 152 NaUTIMULAZ A TN
luRaa 19 3 ngu NIhoNANANNBRIFN ATYH
MV L NADIMIIN I FARIUYBIRITAN LA RSTA
lduandrsanniauuinin vialdldiwunas
WAULURIAINANT (WRINULALRNTOMTUEASI L1
Table 5) LAzl aNINTINTIRAFIUVBIRITONANT
UsznnlUsawlnIANEIATIRNLAIN aNEIRNATY
N9 3 g ﬁmiu%“[ﬂﬂiﬂsauagluﬂ%mmﬁ@%’]
WBRYTDURT 17 VBIUS I MNAIINWNIRNAR D1
ROAARBINUNITANBILUY meta-analysis 2839
Vogtschmidt et al. (2021) ATsuwitnsuslina
TisanluwtSanmdnsasa: 18 YaslSUNANA I
NINUAGATW buFINadanITIURunLaIuad

6 ' a £% A A
avnUIznauIeme LLazsz@mvlmJuluLa 19| 1‘1fla°l| hen

nvilnaldsduludinimgeTonas 28209
USnans 9w anuad ot senaliinniine
a0a49 0.13 Alanid v lwiuaaas 0.14 Alanu
AOLARLADIAAANY 0.11 UaANINADLATRAT Uas
lasndiwalsdanas 022 Jadnsudaiadaas lag
NMINUNMIUIFTHNIINWLI Mssdasuutas
asnandunaanannisusTnalysawluls i md
89 Sesgsnallasulsinmanaslulawsanse
luiuaand ﬁﬂvﬁlmiﬁinﬂiﬂiﬁuiuﬂ%wﬂmgdﬁﬂ
Iﬁﬂﬁfuni@azﬁiugaifuﬁm lasnsnasziiluaad
Navl,ﬂmmmuqMmsmﬁaaﬂwuamﬂmmnm:
NITUIRMILHINATITY LT bNIAW (Ghrelin) Laldn
(Leptin) 8ug&n (Insuin) Aatadalnlafiu
(Cholecystokinin) t1/na nlsu-Inlsdu (Peptide
YY) uaznganat-lad 1wilne-3u (Glucagon-iike
peptide-1) adwaslﬁl,ﬁ@m'mfﬁﬂamﬂmmia@aa
LLazﬁmwjﬁﬂﬁ:umu Ml lasuna s
PR8I TIFINA LA BIAUTZNOUI I BILAS
seavluguludoaianisifouulas (Babaei &
Nouri, 2022) wenanit msvalnaldsauluusunm
'ﬁ'qaﬁdﬁawalﬁtﬁ@ﬂﬁazaﬂﬂaiﬂL'ﬂuﬁa@m Az
gonaliTas s liiAalsanalauaznaaa
\HaaaAaIaNa28 (Gannon & Nuttall, 2004; Moon
& Koh, 2020)



133 Inemansuazinalulad ymInenainsasmans I 13 auuf 1 2567 81

NIBHLUTUNTNNITOBNAIRINIBUUY
P 2 & o o 0w
NEUHRIWN LT LN IANE1% fnualiaaniigd
MULUUNLIIAUAIYNUBANINNANNATNITZAL
= [ = k2
WNDILNWNRNS TBAZ 20 W91 WRZENNALMTaEN
AaImeuuuLa lstndravinuig Ingnanunin
Yoz 65-75 V99 HRR 748y 20 w11 3 Tu6a
FUAIYR SANDINAVBIAINITNNIINENLIN
L s g Qq: ™ Qs -
MErad 8 FUANH N9 3 ITaumINRTN TN
UANANNUO LA RBRIATINIEDE (RANTTUNIY
s & o @
MELEAIMA Table 5) FanalUsunInnisaantingd
MMULATNINIINNIINNLBIIN AN RBNNRI BN
1 = al' 1 Y a
TLULIA PN LN UINBNITRINA bWLAANIS
WasuLladaIaftsznaus Mmooy LN
lutdoa 1agaInnITNUNIBITIHNITINL I
6 1 % £ A a
a3fUTenauTIImMana e U N wlniaaaaziia
A Aaf A o @ =
MR ot aslumanaauilasantinasmenin
15231 lagdumyaansnasmeauuunalsinias
30-60 W17 NANNRINIBLAZ 55-90 W8I MHR LAz
AONANRINMUBULRLIIA T UNANNRBNI AR 50-
70 V89 1RM L8z 8-15 59 31WIN 2-4 L6 L%
Jzoza0 8 dUaNY D9 81LAaw (Komklorm &
Phoemsapthawee, 2021; Tan, Li, & Wang, 2012;
Theodorou et al., 2016)
=3 U a a
mnwamiﬂﬂmagﬁvlmw matasulysan
Ta'lalaslansrununiseaniiasnionuy
NENNRIW LT WIze1981 8 §UANY L FINE L
6 1 [ a A a
asnlsznausemeunarseau lawluaaatianis
A A ) P a
WaswLlad thasannatzr1guaIginiIIuslae
AU INA RAFIWBYDIRITAIRITUARLTHA bN
1 a 0 =1 a =1
LANANIIINLAN wazNUINTNsUSInalUsansIN
datuaglufinand udihaziimilnalus@u
WEIN BONANNH ITOAUANNRINVBINNTEBNARS
MEULUUTLIIAIBLAIZoZIA lbnNIaanfinaIne
wuvunalytinataldiweIwanazvinlwifianis
dl 6 1 % o
1A 80 89289896 132N LS MELAZ IO 131

Twia a(ﬂsl,ug‘ﬂ I ziwnninnuazlyaadn

o o &
Jatawaunelnnidaasina i

1. mnﬁumjwaaﬂﬁmﬁmmmu
HEUNENWA B98E9E 8 INaueMad et wyas
NAMINAREY

2. mfimatmuanianugumInilng
Tsaulundaz e ldmamadaye ldsulusauln
USinosfimansan

3. MIANANURENVEINTEaNANSINE
nunSussdmuasRuszazanlumseenmaime

wuvualytin
v a
LAN&E1IID9DI

ﬂmﬁ'ﬂﬁrmaﬂ‘%qm. (2564). MIANBVWIADNING
yaslisunsumssansiasmenuuualsi
nurglngdasuIsanIwnisnisval
WNANEIAUUTII0T AMIINBIRTD
AgTund. MImITTIMINMINgIa s
ApeaEne, 153), 74-87.
wianwol 330TH. (2543). WINUAUAINFEIHNIT
Touszadq. ay3: InmaumMILIneTg

17 IWANLA BTN

fUNNUSDAUAIME. (2560). F1TIWOANTINNT
v5lnna1misvedlsz1nT w.A. 2560.

NN FVBNINURD ALAITIR

Babaei, A., & Nouri, M. (2022). Effects of whey
protein on appetite: An overview with a
mechanistic insight. Joumal of Clinical
Images and Medical Case Reports, 3, 1-4.
doi: 10.52768/2766-7820/2065.

Batrakoulis, A., Jamurtas, A. Z.,, Metsios, G. S,
Perivoliotis, K., Liguori, G., Feito, Y., Krustrup,
P. (2022). Comparative efficacy of 5 exercise
types on cardiometabolic health in overweight
and obese adults: A systematic review and
network meta-analysis of 81 randomized
controlled trials. Circulation: Cardiovascular
Quality and Outcomes, 15( 6) , e008243.
doi: 10.1161/CIRCOUTCOMES.121.008243



133 Inemansuazinalulad ymInenainsasmans I 13 auuf 1 2567 82

Daliri, E. B.-M., Oh, D. H., & Lee, B. H. (2017).

Bioactive peptides. Foods, 6(5), 1-21.
doi: 10.3390/foods6050032.

Gannon, M. C., & Nuttall, F. Q. (2004). Effect of a

high-protein, low-carbohydrate diet on
blood glucose control in people with type 2
diabetes. Diabetes, 53(9), 2375-2382. doi:
10.2337/diabetes.53.9.2375.

Hassanzadeh-Rostami, Z., Abbasi, A., & Faghih, S.

(2020). Effects of biscuit fortified with whey
protein isolate and wheat bran on weight
loss, energy intake, appetite score,
and appetite regulating hormones among
overweight or obese adults. Journal
of Functional Foods, 70, 103743.
doi: 10.1016/.jff.2019.103743.

Klomklorm, A., Ruangthai, R., Vaithanomsat, P.,

Sukatta, U., & Phoemsapthawee, J.
(2020). Concurrent training and Eri
silkworm pupae ingestion improve resting
and exercise fat oxidation and energy
expenditure in obese adults. Joumal of

exercise rehabilitation, 16(5), 467.

Liguori, G., & American College of Sports Medicine.

(2020) . ACSM's guidelines for exercise
testing and prescription.  Philadelphia:

Lippincott Williams & Wilkins.

Marangoni, F., Corsello, G., Cricelli, C., Ferrara, N.,

Ghiselli, A., Lucchin, L., & Poli, A. (2015).
Role of poultry meat in a balanced
diet aimed at maintaining health and
wellbeing: an ltalian consensus document.
Food & nutrition research, 59, 27606.
doi: 10.3402/fnr.v59.27606.

Moon, J., & Koh, G. (2020). Clinical evidence and

mechanisms of high-protein diet-induced
weight loss. Journal of obesity & metabolic
syndrome, 29( 3) , 166.
doi10.7570/jomes20028

Pesta, D. H., & Samuel, V. T. (2014). A high-protein

diet for reducing body fat: mechanisms and
possible caveats. Nutrition & metabolism,

11, 1-8. doi: 10.1186/1743-7075-11-53

Philippou, C., Andreou, E., Menelaou, N.

Hajigeorgiou, P., & Papandreou, D. (2012).
Effects of diet and exercise in 337
overweight/obese  adults.  Hippokratia,

16(1), 46.

Solomon, T. P., Sistrun, S. N., Krishnan, R. K., Del

Aguila, L. F., Marchetti, C. M., O'Carroll, S.
M., Kirwan, J. P. (2008). Exercise and diet
enhance fat oxidation and reduce insulin
resistance in older obese adults. Journal of
Applied Physiology. 104(5). 1313-1319.
doi: 10.1152/japplphysiol.00890.2007

Tan, S, Li, W., & Wang, J. (2012). Effects of six

months of combined aerobic and
resistance training for elderly patients with
a long history of type 2 diabetes. Journal of

sports science & medicine, 11(3), 495.

Theodorou, A. A., Panayiotou, G., Volaklis, K. A.,

Douda, H. T., Paschalis, V., Nikolaidis, M.
G., Papadopoulos, I. (2016) . Aerobic,
resistance and combined training and
detraining on body composition, muscle
strength, lipid profile and inflammation in
coronary artery disease patients. Research
in  sports  medicine, 24(  3)
171-184. doi: 10.1080/15438627.
2016.1191488



133 Inemansuazinalulad ymInenainsasmans I 13 auuf 1 2567

Vogtschmidt, Y. D., Raben, A., Faber, |., de Wilde,

C., Lovegrove, J. A. Givens, D. I,
Soedamah-Muthu, S. S. (2021). Is protein
the forgotten ingredient. Effects of
higher compared to lower protein diets on
cardiometabolic risk factors. A systematic
review and meta-analysis of randomised
controlled trials.  Atherosclerosis, 328,
124-135. doi: 10.1016/j.atherosclerosis.20
21.05.011

World Health Organization. (2021). Obesity and

World

overweight. Retrieved September 21,
2022, from hitps://www.who.int/news-
room/fact-sheets/detail/obesity-and-

overweight

Health Organization. (2022a). WHO
European regional obesity report 2022:

Geneva: World Health Organization.

World Health Organization. (2022b). World Obesity

Day 2022 — Accelerating action to stop
obesity. Retrieved December 2, 2022, from
https://iwww.who.int/news/item/04- 03-
2022-world-obesity-day-2022-accelerating-

action-to-stop-obesity

83



