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. :
1.UV method
for thg determinallon of L-lactic acid in [oadstulls aiid \other
matesiols
Determination of D-lactic ncid, see yndgr PY, 11.

Cal. No, 139084

Enzymatic BioAnalysls
Food Analysis

Mol for use In dlagnostic procedures for clinical purposes

FOR IN VITRO USE ONLY

For recommandalions for melhod$ and standardized procadul
sae references (2) 4 ‘

Test-Comblinallon for approx. 25 determinalions,

Princlple {Rel. 1)

L-Lactic acld (L-laclale) is oxidized by nicalinamide-aclening
dinucleotide (NAD) I the pirsence of Lacinle debydrogenase
{L-LDH) to pyruvale (1), .

{1 L-Lactate + NAD! :_____I:_Qﬂ_,' pyrivale « NADEL & B

Tha equilibrium gl (his reaclion ling alimosl camplelely on the side of
L-laclate, However, by lrapping pyruvale in a subsequent reaction
caialyzedb’vlho enzyme glulamale-pyruvate lransaminase (GPT)inlhe
presence of L-glylamale, the equilibriun can bin cisplaced in favour of
pyruvata and NADH (2), ’ o

{2) Pyruvale + L-glutamalae S, L-alaninn + 2-oxoglularale

The amount of NADH lotned In the ahove reaction s stoichlomelric
lo the amount of L-taclic acid. Tha ingraase in NAQH Is dalermingr)
by means of Rs lichil absarbancn nl 334, 340 or 3G5 A,

The Test-Combination contains:
1, Bollie'{ with approx, 30 ml solulion, consisting of:
g!ncy!glyclne butler, pH approx, 10.0; L-glutamic agld, 440 mg; sta-
ilizers
. Bottle 2 with approx, 210 mq NAD. lyaphilisate
. Botlle 3 wilh-approx. 0.7 nil glutmnale-pyruvale trapsaminase
susponglon, approx, 1100 U
4. ?&l)goud with 0.7 m! |.-lactale dehychonenase solulion, approx.
. L-Lactale standard solullon for assay conlrol purposaes (measure-
menl ol the slandard solulion Is not necessary lor colculaling the
resulls.) Usa the standard solution undlilulad,
(Explry dale: see pack label)

L3I

Preparation of sglytions
1. Use contents of botlles {, 3 andl 4 undiluled,
2. Dissolve conlenls ol bollle 2 with 6 mt redisl, waler.

Stability ol rengants .
The cantents of botiles 1, 2, 3and 4 arn stable at 44" C(see pack labal).
Bring solution 110 20~25°C belorn use, i

Solulion 2 Is stable for 3 weeks al +4”C, and for 2 months at -20"C'.

Proceclure .
Wavelengliv™: 340 nm, Flg 3GS i or Fe 334 nim
Glass cuvette®: 1,00 cimlight path
Tempacnlure:  20-25°C

,Final volume:  2.240'mi

Read against air (withoul a cuvelte i the light path), ngaingl waler of
against blarik’ ' .

Sample solution; 0,3-35 tig of L-laclic acld/cuvalla® (n 0, 100~1,000 !nf
sainple voluime) ,

coaz<< o
-3
naNEN

‘Conlentyigic s =

" rement at 340, P34 nm}, respectively. In'order lo

" raspeclively.

Pelermine the sbsorbance differsnces (A,—A.) for both, blank s . ‘
sample. Sublract Ihe absorbance dilference of tha blank from the 3
sorbance diilerence of the sample.

8Aw (At"Al)umnlr - (AJ’Al’th

" The measured absorbance dilferences sholld, es 8 ruls, be Lttead

0.100 absorbance units lo achleve sulficlently accurale rosulls (i
“instruclions for, performance of assay"

Calculation L
According Lo the general equation lor calculating the consentration:

VXMW .
o p——— vl
CXOXVX w,oo" 8A g/l
final volume [m!
sample volurhe {ml) )
molecutar weight of the substance lo%e assayed [g/mol]
“light path {cm| e
extinction coellicient of NADH at
+340im «8.3 | xmmol™' x cm™'
Hg 365nm = 3.4 {l x mmol™' x cm™’
Hg 334 rim ='8,18 (I x mmol™~' x cm™'

¢ foliows for L-lacticacid:

2.240 x-.90.1 .
TRT06X0.100 x 70005 AA =

2018 ax
{gLrlacticacidsamplosolutiof
If the sample has been diluled during preparation, the resull myst
be multiplied by the dilulion faclor F. . ¢

When analyzing solid and séml-solld samples which-are weighed o4
for sample preparation; the resul; Is 1o be caleulated {rom the amount

weighed: i on]
S aness i (97 sample solwtlon] o5 1o /160 o

c =

- Walght,,ne, N g/ sample solution

1. Instructions lor performance ¢f assay .
The amount of L-laclic acld present In the cuvetie has lo be belwew
0.5 pg anc 3519 (measurernent at 365 nmyror 0.3 ug and 2Q 1g (mensu-

‘ el a sulficlent ab-
sorbancs difference, the"sample solullon is diluted to yield a L-laclic
acld concenlration belween 0,06 énd 0.35 g/l or 0.03-and 0.2 ¢,

‘Dilution table

Pipelle inlo cuvelles Blank Sample ; . S
e? At e L Estimaled amount ¢ Dilution with |+ Dilution
solution 1 1.000 mt 1.000 ol L-laclic acid per liter ‘wnler {aclor F
sol(tion 2 0.200ml, | 0.200ml measurements al .
suspension 3 0.020 m! o 0.020ml 340 or 334 nm |- - 385.nm )
sampla solution’ - 0.100 mi . - 5
redist, waler 1,000 | - 0.900m <029 . <035¢ - -1
" . 0.2-2.09 .£0.35-3.5¢ t+ 9 10
Mix*’, read absorbances ol the solulions (A) aller ppprox, § inin, 2.0-20¢g 35359 14+ 99 100
* Stard reaclion by addilion of: ; ' >2¢ » >35¢ 1 +999 1000

solulion 4 | 0.020m [ 0.020mi -

Mix'*, aller complelion of the renctlou;' approx. 120 inn) read
absorbances of blank and sample (A inmedialely one aller
another (see pt. 2.4). ey

* RNinga tha enryma piprite or the nipaiip tip of 1w pisian pipsin with sapin Solu-
lign belare cispanting lbe samnle sohutian, . ,

't Fev exwrple, vath a plastin spatula o hy grolle swhiing allyr alosing tha gyvelle
wilh Parailien® {ragiatnend lipdemark ol ihe Amnilean Can Conpany, Ciernwich,,
Cl., USA .

EX-Y

il dasked, use NAD lrom Boshvinger Mannheim GrinH, Biohymicais, Gal, Noy 121941
35 g MAD/nY, In redist, waler, : R

The gbsorplion maximum of NADH Is al 340 nm. On specitopholomelers, messue
monts  we (aken ol  the absorplion, maxi il ‘speciraliine . -pholomelery -
squipped willy 8 marcury vapor lamp 3re used, maasurements are faken af 3 wave .
length of 385 nm af 334 Am. ! !

ii daalred, disposahle cuvelles may be used insigy * of glass.cuvelles,

For axample, whan using a double-beam pholomeler

Son i fong o '."“ n of the assay

L

2z = -

Avnilnblo liom 0 heim QmbH, Blogh

F . R
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Yha deledinalinn of he staren-isomerle tnims should bo partarmed

parallalin separale nssays when the ratin |.-faciato lo D-Inclala, vice
versa,is geeater thane.q. 5 to 1. Inthia case, tha sampla solution has Lo

ha prepard sa that the abisarhanco dillerenca ls grant anough (0.0 > .

10, 100) 10 gt sulticienily acgurplo resntls,
NlDlll,.‘Hlv((‘ﬂy‘ Iha soevpte solutinn may ha dilnlsd or the san up!h volhine

inGrrnsnd,

Specilicity i
This muthod Is enocilic (o D Inclig anlel,

Inthaanalysts of conynnrclpl ithlum: D-1actale (hnlacular wnlgvhl 96.0),

resubls ol appeax. 99% have lo ba expacled).

12, Delermination of 1actic ncid eslors
12 0 alycende Iaclic ncicd estars, enwilsliicrs)

Y | Loy
In manoqlyreride or dialycorldo laclic ncld esiera hound Incllc o6ld,
¢an also be determined sinwiliangously wilh lrea lacilc {cll (f_nclnle),
hy axhacling e snmpla wilh chloralorm and saponliying of the,
cslicvs subreuantly wilh potnssium hyriraxido snlultm‘, rannacl ns
Iollows: | .

Rail the p,blvcxlzed ael homogenizad sanplp wl\lch'corlulns “P
lo 200 ma'monoglyacrida laglic acl! aslar (a.0. manodieyl-L-lactyl-
ylycriide osler, apnrox. 445) ar up 1o 250 i diglyeeridn inclin
aid ester (9.0, (ioleyl-L-laciyl-plycerlclo oster, MW npprox, §35) will
appeox. 50 nil chlorotonn lar approx. 2 1l o 250 il roiinel-hottamac!
Hask under a raflux condenser, '

Fille: and wnsh the precipiinte with chlornforny, EBvaporale ho
chioralormi In a rotatlon avaparalor, Boil ha resldue, ovaporaled lo
naaily diyness, with 28 inl malhanolic IKOH (1 mol/i) for 10 min underd
rellux condenser, Allow solullon Lo conl tn rnom lemperaliure, png ney-
lralize or acidily sightly, respectively, with approx, 5 118 HCI (5 imaol/l),
Tiansler qumnrlnlivcly inlo 100 nil volumelrie Hask, il up te the
nmark with waler, ndx and lilter, Uso tha ralativaly clenr salution lar tha
nesay .

For deteunination of the

Qzlecmae L. or D-lactic ackl, rsspecllvcl?'.
(lg hns In ba takan inlo ag.

conlenl henolecular weight al ihe glycer
rownd

13, Furlher npplications :

Thn nelhiocd niay also be usad in thig exninination ol casinelics (Rel,
<511, paper, pharmacoulldals and In rasaacch when annlyzing Lislogls -
‘ol sanples, Far delalls of sanpling, toalinant ainel slahil ly ol !?»d

saiptn sea Nal, 1,3, 1,4, '

13.1 Delerminallon of Lelaclc acid In hload (Rol, 1,4) )

Mix 2 000 mi ol blood wilh 4,000 i af leg-caldl peechlot e acie (0.6 mol/

W in a ceaniluge tpba. Plage o inlxturg In an feg-balh tor 10 nitn ang
ennbifuga, Add 0.010 v methyl .orange solinion {0,05%: wiv) to

4000 i ol the syparnatant andd noutrailze by aclclition pf. 0.170 il

patassiuniydroxide (3 11014) mixtura heconies anlmon-pin dlf Place lhe
thirline ng.\l(i o an lee-bath for 15 mbiv nixcd (o, Uise the flrala for
the assny

Yhe dilution Iaclor F (depending on aampla preparation) le ohininad
Jram tha cople volyine (2,000 mi), tha volumas of parchlonle neld
TLO00 o), tha'wolieng af suparnainnt {4.000 nl), of thn mathyl orange
,solutlon (1010w, and af polassiumbydroxidae (. 170 nil}, tha specilic
:;mwily nl the san'Ble material {1.06 a/4inl blnad) and tha e gontent
(") dY il caga ol bloodl):
(2000 x 1.06x0.00 + 4.000) x{1.000 + 0.010+ 0,1 70)
A Pore i e e e L e e Y il 2,00
2.000 X A.00

Calcuiation

? 1 .
s 2010 ";Qﬁ..",f lg Lelacile acid/l coniplaf

. 4 A ! )
= 200X AAXF frmmal U-dnntic acld/l samiple)

h P wiesur
r
Wavelac i 1 bg 365 am | Moam | kg 334 an
« Joel| 1769 % 0A | 00516 x.AA | GLOFBIXx AA
¢ Pnennlity 1D R x AA 10.60 x &A

10.00 x AA .0 )

13.2 Detormination of L-laclle acld In scruni{Rel. 1.4)

* Mix 3,000 of serumwith 3,000 mi of ice-cold pérchiaric actd (0.6 mal

1) In o centriluga lube. Place the mixiure In‘nn {cé-halh {or-10 min i
gnm‘r‘lluogn. Add 0.010 v melhyl orange s¢ivtion (0.05%;,wV) lo
4,000 mi of tho suparnslont on neuz:i‘lze by addilion, o 'Q.170

" potaashimhydroxicio {3 molA) (mixiure beebimes satmon-phild, Rlice the

njixture again fvary co-biath for 16 min and e, Uao ihe fitlrate to
o nssny. "
The dilutlen factor F (depanding on sanple preparation) 18 olinlned
{rom the samplo volume (3,000 mi), the volumea ol perchiore acld
{3.000 mi), of supernatant {(4.000 m), of the mathyd orange sohution
{0.010mi), and ! polasshmihydrogice (0, 1 70 milthe spestlicgravilyof
the sarmpliy malerial (1,03 g/mi serum) anc the fivid content (0.92in e
cnsg ol sorum): . .

{3.000 x 1,03 % 0,92 + 3.000) x {4,000+ 2010 +D.170)
-

. 7
’_:J:’mm L 3.000 X. R 000 ‘2.9-:5
Caleutdtion: .

i 2018 X BAXF - .
1C W — Jaclic acid/l sample] .
cx 1—-—.:-7———[91. aclic acid/l sample]

" Y ) .
o 'l";?_%,..'!&’%gm Immol Lelaetic acid/t snmple)

Wx‘\votonglh [ Hg 363 am 340 nin g 334
.elon 1.200x8A | 0.6510 x &A | 0.6645 x AR
& (mmal] 1340 AA | 7236 x 8A | 1376 % 0A

13,3 Datermination of Lelaclie acld in wring ang In gerebre.
yoplnal fluld )

Usg the sample lor the assay, ciluled according to the dilullun lable,
Il nacesnary (dilutlen (actor » ), i

Coleulation; - :
.01 '
‘tn W‘to L-laclic acld/l sampla)
En 3.?.:.'19,%9."3‘.."1,,"“0; Lelactie acic#t sampio)
Waovelengil g 365 nm 340 nim Hg 334 am
¢ (o] 0.5935 x 6A x F 10,3203 x OA XF | 0.3265 x A% F
¢ {mimollj | 8,500 x SAX F | 3.556 % 8A x F | 3.625 x AA K

13.4 Delermination of L-lactie acid in fermintnt.on samples

and coll culture madla .

Pinco Ihe snmpio (nller centrilugalion, If incessary) in a waler-buth a*
80"C lor 15 min 10 slop enzyimatic reactions, Conlriluge snd use the
supainatant {diluted according Lo the dilulion tuble, Il necessary} lor
Ihe nssoy, Ailcmq&vqty, deprotoinizalion can bo ‘carrlod oul with
perchlorle acld or'Wih Carrez-solulions, Sun tho above-mentioned
e’mn\piqs. Fomogenlze gelalinous ngor maciia with waler and lieal
Rwlhor os dosgribad, -

Aalacancas . . .
LE o Quinenn, B8 Wahlalalid, AW, (1074} In Melhoden dar anzymatischen Anatyge
[Detgruoyar, M\, bY30.):0, Aull,, Dd, 2, 1S10+1814; Yorlag Chamla, Welnholm, avt
(1074) In Matings of Entymnilc Anstysts (Qorpmayer, H.U,, 8d) 2n4 od,, ved. 3, pp
o MOl 1409; Vorlag Chanve, WelnhelmvAcordanig Mess, Ine., Huw York and London
2 doll, F, (1004) Mathade tur quaniiintivan Qi 0 von U{e)eLactat méilels Lac. .
o 1alDiehyihnganase ind GlulgmalePytyvelsTransaming sa, Slogham,Z, 948, ¢1edd
LV Noil, £, 1197 4) In 1Aethndan dor entymatachegt Anslyse [Dormayer, H, \J,, Hrsg.) ).
Aull, 00, 3, 3, 132141828 Varlng Chende, Whinhalm, sng
(1074) n Mathnie of Tnaymaile Analyals (Bergmayee, 1,4, 0} 20 e, vel, ),
le, 1478-7470; Vering Chiamis, WolnhalnvAcadamio Prass, Inc., Haw York ami
Ando : X
Nntl, F?{lﬂl‘d) In Melhods ol Ensymatle Anniyais (Bergmayer, 1, U, ¢4 ) 3 ad., vod,
" Vi, 0p. 302+583, Veriag Chyomie, \Weinhiglin, Daqelield DuachvFlorlda, Gasel
Qawoln, K, 4 Bargriayer, H, U, (1074) In Malnoden 'dar anzymallschan Analyse
{deigmayar, N, Y., Hirsg) a’| Aull,, 09, 2, 8, 1830+154); Varlag Chemia, Weinhgim,
pael (1874);In Malhods of Ezymaila Analysis (Dergawyar, H, U, ach) 204 ad,, val, 3,
rp. HO2« binfy Vm!lq Chenla, WelnhalwAgndamia Preas, Ing,, Mew Yol am)
Y LMM’ ' s .
Cawalia, K; (1004 In Moihods of Engymatie Analyals (Rargnayer, H, U, ed) 3¢ ¢l
vol, Vi, ppv. $08-$92; Varing Chinto, Walnhaim, Oamiisls) Geach/Flarida, Dasal
Annvliche Sammning von Unlarsunhingwvardahian rach §35 LMDG; Umarsunhum .
van Levanamillal:’ Qaslinviung van Lo und D-AMichsdure (e g Dsbactal) n
Flelscheszaugnissan, 07.00:18 (Movarnbar 1983); Dostinvmung van Le und O-tdilch
alhiew s Winsiwasan, D00+ 17 (Novambar 1003} Qnsllmming ven 4,v und eMjich:
atiwe Lo ungh QrLantal) In Milgh ung Mighprodubien, 61.00+76 (dun) 19471 Nedtim.
nwusg von Lo ug O-Milchatire (Lo und DCactal) In Milzhorodutten, 02,00+ 16 (Juv
002); Qoatlinmung von LeMiichaduea, Bernateinadurg yod s 3-Hydrovybutiars e
tn €1 unet Ripraduklen, 08,0042 {Novamher 1947)
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Summary of the study

Introduction & the Problem of the study:

Hypoxic training method (controlling breathing) is considered one
of the training methods which are carried out by the swimmer’s reduction
of the times of breathing to an extent which is less than usual is
Controlling the times of breathing.

This results in that the third of the total training is conducted via
controlling breathing so as to reduce the bulk of oxygen.

The problem of the study is summarized as follows: Studying the
effect of a training program by using Hypoxic training on some
physiological variables and the digital level for the crawling to distance of
50 m-100 m leads consequently to accompanying physiological and bio-
chemical changes in the player’s body. It also leads to an improvement in
the digital level, which forms an additional burden on the inner systems of
the body. However, this is considered an experimental attempt for studying
and standardizing the recently emergent attitudes and trends in the sportive
training in particular, which calls for tending to concentration and
specialization to improve the different and modern training programs and
methods.

The researcher has noticed that there has been on care or attention
enough for the training of the swimming team (short distances) at Assiut
University. There has been a big difference between Upper Egypt and
Lower Egypt in the digital level in Universities Champion ship
Competitions. It is known that Assiut University is distinguished by having
an extreme or big number of sport teams, especially the female swimming
team. The researcher has also noticed that there has been rare studies that
had been conducted or cared for the female swimmers and juniors at the
Faculty of physical Education in Assiut University. This resulted in
shortage in the digital level of crawling in a distance of 50-100 m.

This motivated the researcher to study this subject as an attempt to
know whether there are positive or passive aspects of the Hypoxic training
and its effect on the digital level of crawling swimming in distance of 50-
100 m.

The Aims of the study:
1- The effect of a training program using Hypoxic training on some
physiological variables which are: a) Vital capacity b) Vo, max

c) Lactic Acid
2- The effect of a training program using Hypoxic training on the digital
level of crawling swimming (50- 100 m.).
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Hypotheses of the study:

1- There are statistically significant differences between the previous
measure and the latter measure for the latter measure in these variables:
Vital capacity- Vo, max- Lactic Acid- the rate of Hearts- Blood pressure.
2- There are statistically significant differences between the previous
measure and the latter measure for the latter measure digital level of (50-
100 m.) distance.

The Methodology of the study:

The researcher used the experimental method for its suitability to the
nature of the study. She also used one experimental group using the
previous measure and the latter measure.

Population & Sample of the Study:

The sample of the study consists of twenty (20) female players as a
basic sample, (3) for the pilot study, (2) were excluded for they were not
systematic in the training,

Tools of the study:

The researcher deter mined the most important measures for
identifing the physiological variables and the digital level of crawling
swimming such as applying the training program. For this reason the
researcher used the following measure means:

1- Inventory for date record

2- Restameter appartus of lengths & weights.

3- Electronic spirometer apparatus of physiological variables.
4- Stopwatch of time.

5- Dinometer of hand.

6- Tensimeter of leg & pack.

7- Electronic sbhygmmanometer.

Statistical Processing:

Data processing has been conducted statistically by using:
Calculating Modem, standard Deviation, Deviation coefficience and T test
inorder to calculate the significance of the differences and the
improvement rate.

Conclusion:

In the light of the aims of the study, the limitations of the sample and
its characteristics, the satirical processing and the discussion of the results
we can conclude that:

1- The swimming training by using Hypoxic training in the scientifically
standardized training program by using training burdens which go with the
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determined training dosage concerning size leads to the improvement of
the digital performance for a distance of 60-100 m.
Crawling.
2- There has been an improvement in the latter measure as a result of using
Hypoxic training in the following variables:
- Increasing Heart Beats Rate during rest and immediately after xerting
effort.
- Increasing General Blood pressure Rate.
- An improvement in Vital Capacity and (FEV1) & (FEVS).
- Hypoxic Training Method affect the improvement of the maximum level
of consuming oxygen (V02 max).
- The training program, using Hypoxic training, led to the reduction of
lactic Acid concentration ratio (during rest - during exerting effort).
Recommendations:
In the light of the conclusions, aims, and the results that had been
reached with the limitations of the sample, we have come with the
following recommendations:
1-Caring for, and paying attention to Hypoxic training, especially for the
junior swimmers for using Hypoxic training leads to raising the
efficiency of the respiratory system and the digital level of the female
swimmers.

2-Using the new and modern training which help in improving the digital
level proved that they suit the age and training age.

3-Carrying out similar programs which go with different ages so as to
identify the importance of hyoxic training with all the physiological
variables and some bodily traits and other measures.

4-Conducting other similar studies on other swimming methods.

5-Providing sport institutions with Medical Analysis labs or simple
medical machines of which we can make a good use in following,
evaluating and developing the training programs according to the
concentration rate of the lactic acid in blood, especially in Upper Egypt.

6-Studying the other physiological and biochemical aspects which the
researcher hasn’t dealt with in short distance swimmers (50-100m.) with
best wishes





