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Abstract \‘% N©

The purpose of this study is to provide eval data xamine and verify the

effectiveness of the materials through physiologica omparﬁg d analysis of the new
prototype snowboard deck with the existing esévn order to achieve the purpose,

ents. |
blood lactate concentrations and energy @a olic vén&%s were measured from the
targeted snowboarders. Five male sno ers (Slepe-style) volunteered to participate
in the experiment. The experiment wa(; duct m@e-style course of “W” Ski Resort
located in Gangwondo, Korea. gy ototyp%} and two existing deck were chosen
for analysis. Each subject pe ed three runs With each “B”, “S” and “Y” deck. Blood
samples were collected twice from the fin %p at rest and immediately after completing
the run in order determing the Iac@centration. In order to analyze the energy
metabolic variables®i %art rate , oxygen uptake (VO2), metabolic equivalent
(MET) and total e&@consu n (TEE), portable wireless gas analyzer and Polar
heart rate monitox, Wwas use st as well as during the run. The result obtained from
the analysis wed increased™blood lactate concentration as well as higher oxygen
uptake (VO2) atthe pol @actate Threshold (LT) when performing runs by installing
“B” and “Y” decks “S”. Furthermore with the increase in speed, depletion of
energy sources a as increased concentration of muscle fatigue substance also
appeared in “B @ “Y” deck than “S” where blood lactate concentration and oxygen

uptake ar iT\_dch ors of mobilization capacity of lactic acid system during energy
metabolis\

e @ Snowboard Deck, Blood Lactate Concentration, Energy Metabolic

1. Introduction

With increasing economic condition, more and more people are being involved in
winter sports. This has especially lured younger generation who seek for thrill and
freedom through it [6]. Furthermore, its popularity has been added as the event takes a
significant portion in 2018 Pyeonchang Winter Olympics with 10 gold medals out of
total 93 Golds. Thus, making the sports much more competitive due to which countries
around the world are investing in researches in different field such as Sports training,
Sports biomechanics, Sports nutrition etc as well as in developing better equipments for
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athletes to get the best score. As Korea is hosting next 2018 Winter Olympics, domestic
technology based products can contribute to develop the winter sports industry not only
in Korea but also internationally further increasing our technological competitiveness [9].
As snowboarding is an outdoor sporting event, influences of external environment i.e.
quality of snow; temperature etc poses numerous limitation in analyzing physiological
variables in actual sites [10]. In a previous study conducted [2] on six male athletes,
degree of muscle glycogen was much more increased during exercise on snow than in the
laboratory. Furthermore, rapid accumulation of lactic acid by fatigue on snow was also
reported by [3]. Thus, these researches pointed out that performing experiment regarding
the blood lactate concentration and energy metabolism in the field will be much more
important on indicating the energy consumption than in laboratory condition. Based on
these facts, the study aims to provide evaluation data for examining and verifying the
effectiveness of the materials through physiological comparison and analysis Mw
prototype snowboard deck with the existing equipments. : %’

presented as follows. Q

2.1. Subjects

Five male Slope-style snowboarde'r\r@o are cu ly enrolled in the Korea
Snowboard Association were chosen

jects t@al characteristics of the subjects
are presented in Table 1. Q) \
Table 1. Ph".;aI Char ristics of the Subjects
y 2@ J

Height(cm). ‘c\QJWeighﬁ?Qyy Age(yrs) Experience(yrs)
172.60:153 N\ 63.40:4.72 30.0045.48 5.80+2.49

2.2. Exper@%y[)esi \Qj

The test took place i dvanced Slope-style course at “W” Snowpark, Gangwondo
Korea. The experime ope was 420m in length with average pitch of 20 to maximum

pitch of 30 Figur}@

@O

2. Methods ﬂ ¢
The experimental methods conducted in order to as& e 0se”0f the study are

Figure 1. Experimental Slope
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The weather was cloudy on the day of experiment with the temperature of 9.5C,
humidity of 63%, winds blowing from the northeasterly at the speed of 2.6m/sec. All
subjects complied with the process of a life ethics. Before the experiment, the purpose
and procedures of the study were explained in detail to all subjects. In addition, subjects
were fully explained regarding the processing of the data and the disadvantage to the
study in case of absence. The participants who fully understood and who were willing to
participate voluntarily signed the experiment consent form. Prior to the experiment,
subjects were given sufficient amount of time to perform pre workout with stretching and
warm-up. A twin tip freestyle snowboard deck constructed by “B” Co. was compared
with the existing two products from “S” and “Y” company each. In order to control
biasness to the study, Double Blind Test was performed on the subjects as well as the

researchers involved in the study. Each subjects installed “B” “S” “Y” d

performed three runs on the slope. Furthermore, the subjects were allowed 30 win to

rest after completing each run ‘%V

2.3. Data Analysis ﬁ’ @z

2.3.1. Blood Lactate Concentration: Before gy 9 onWt to the slope,

subjects’ blood samples at rest were collected at m be the’slope. The subjects
m

were instructed to perform runs without stopping e mi the slope. In order to
analyze the blood lactate concentration, s blood es were collected with
extreme care from each subject |mmed|a er comp % the run from the finger- tip

were immediately packed in the t zed by injecting into a lactate

using heparinized capillary tube W|th rmln bles. The collected samples
analyzer (Biosen C-line sport, nostl %&ny)

uptake (VO2), metabol valent total energy expenditure (TEE) in real time
during experlment
chest and a face

2.3.2. Energy Metabog Variab es der to analyze the heart rate (HR), oxygen

were eq d with Polar Heart Rate Monitor around the
attached&%th Portable Gas Analyzer (K4b2 CosMed, Italy).
as bee in a various activities to measure exercise intensity

and was prc to be suitable for the measurement of oxygen uptake and energy
consumption [4]. Befor ucting each run from top of the slope, subjects were given
resting period on a chai 3-5 minutes after which they performed the runs.

Figure 2. Gas Analyzer Experimental
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3. Results
3.1. Blood Lactate concentration

The changes of the blood lactate concentration during the resting period and
immediately after performing the turn are presented in Figure 3.
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Figure 3. Changes of the @Laem@oncentraﬂon

Overall, right after performing the ith « ”,@’ and “Y” decks, increased blood
lactate concentration was observ ihg to at rest (1.84+.32mmol/L). In

n co
particular, blood lactate congentrati When%ng “B” (2.71+.67mmol/L) and “Y”

(2.42£1.02mmol/L) decks was Thuch hs }%in comparison to “S” (2.33+.59mmol/L)
deck. K

Q
3.2. Energy Me y ﬁlaria e)s\\’Q

The changes<ofithe metabb@ar bles in lactate threshold (LT) and maximal oxygen
uptake (VO2 and after performing the runs are presented in Figure 4-7.
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Figure 5. Changes of the VO, Figure 7. Changes of the TEE
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When installing “B”, “S” and “Y” decks, heart rate (HR) was higher in the state of
VO2max (134.75+£24.25bpm, 125.25+22.19 bpm, 135.75+27.24bpm) than at rest
(79.00+4.16bpm, 77.25+6.40bpm, 78.75+6.40bpm) and at the state of lactate threshold
(94.00£6.27bpm, 92.50+3.00bpm, 106.50+17.29bpm). VO2 and MET were much higher
in the state of lactate threshold (LT) (5.37+.76, 4.41+1.24, 5.73+1.18) than at rest
(8.07+2.86ml/kg/min, 6.84+2.56ml/kg/min, 5.54+1.31ml/kg/min, 2.31+.81, 1.96+.73,
1.58+.38). Furthermore, VO2 and MET appeared highest at state of VO2max
(37.20+4.76ml/kg/min,  38.51+3.49ml/kg/min,  39.78+3.24ml/kg/min, 10.63+1.36,
11.00£1.00, 11.36+.93) than in the state of lactate threshold (LT). On the other hand,
oxygen intake was increased when installing “B” (18.80+2.64ml/kg/min) and “Y”
(20.06+4.11ml/kg/min) decks than performing runs on “S” (12.70+3.68ml/kg/min) deck
in the state of the lactate threshold (LT). Also when installing “B” and “Y” de
was much higher in the state of lactate threshold (LT) (14.12+7.11kcal, 11.3 aI)
and VO2max (18.04+7.29kcal, 17.13+2.14kcal) than at rest. In case of “SZ2 O%ﬂ't was
much higher in the state of lactate threshold (LT) (11.39+3.22kcal) than d it was

much higher in the state of VO2max (18.77+7.50kgal).thah in f lactate
threshold (LT). Q&

4. Discussion and Conclusion y

It is considered that this study has prowd n|f|cant % gical evidence data to
improve snowboard deck products tho nlng ané@nfymg the effectiveness of
“B”, “S” and “Y” deck by measuring the'4l0 od lactate coficentration and the changes of
the energy metabolism variables of 3 now Different researches [7, 8] have
mentioned about “Lactic acid” f@? € mateni ich evaluates the physical intensity
or the load as well as physi cal change en performing activity, is used as a
reference value for |mprovmg the perforﬁ-&% of athletes, analyzing the effectiveness of
training, a degree for exc Sive tramh@ ell as to control the exercise intensity [5].
According to the resul ained fr e study, increased blood lactate concentration
was observed afte rming LuRs than at rest on all decks i.e. “B”, “S” and “Y”.
Particularly, sr Blood coﬂc@ra ion was observed in “B” and “Y” decks than “S”. It
is considerec these results are indicators that represent the mobilization capabilities
of the lactic™aeid sys@during energy metabolic process which appeared due to
depletion of energy es as well as due to the increase in fatigue substance
concentrations in peripheral muscles through the performed activity. When
snowboarding, ctate levels are caused in part by occlusion during continuous

isometric actrons which results in restriction of blood flow of vastus lateralis [11]. In
addition, ing to the individual fitness level, intensity of muscle contraction and the
type of le contraction, the angle of the turn or even the radius of the action etc.,
drastic affects stimulates physiological response due to which stresses the muscles

[1 order to analyze the intensity of exercise in snowboarding, better insight in the
concentration of lactate acid can represent complex physiological functions than only
relying on heart rate data that is mainly affected by the stimulation around the heart due
which may lead to misinterpretation of the data. Lactate threshold (LT) is a useful
indicator for the evaluation of athletic ability. According to the result obtained from this
study, the oxygen uptake when installing “B” and “Y” decks were much higher than
when installing “S” deck at the state of lactate threshold. On the other hand, the MET of
snowboard athletes are reported to be 7-11 [3]. The results obtained from our experiment
regarding the MET of the subjects were 10- 11 level at the state of VO2max proves the
intensity of the experiment performed.

As environmental condition such as temperatures, snow conditions, the change in areas
etc., influence deeply on the physiological responses of the exercise intensity. The study
conducted can be a significant reference data to analyze the physiological effects
targeting snowboarders in laboratory conditions too.
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