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(
Previous( GB/T24154G2009(General( Standard( for( Sports( Nutrition( Food),( QB/T2831G2006( (Integrated(
Relevant(Contents( in(the(Sports(Nutrition(Food(–(Energy(Supplement),(QB/T2832G2006(Sports(Nutrition(
Food( –( Protein( Supplement),( QB/T2833G2006(Sports( Nutrition( Food( –( Energy( Control( Supplement),(
QB/T2834G2006(Sports( Nutrition( Food( –( Edible( Creatine),( QB/T2895G2007( (Sports( Nutrition( Food( –(
Nutrients(for(Active(Men)(and([2008](No.(18(Public(Notice(of(the(Ministry(of(Health((Relevant(Contents(in(
the( “Provisions( for( Use( of( Food( Additives( and( Food( Nutrition( Fortification( Substances( in( Sports(
Nutritional(Foods”)(are(all(recommended(standards.(
(
This( article( gives( a( detailed( analysis( of( the( newly( revised( standard( and( further( details( a( case( study(
involving( incompliance( with( China’s( national( standards( for( sports( nutrition( food( and( the( subsequent(
issuance( of( an( administrative( penalty( to( the( violating( party,( to( help( you( better( understand( the( food(
regulations(in(China.(
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Regulatory%Insights%

 
Regulation’s(Main(Points(
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Main%Changes(
GGGName( of( the( Standard( has( been( changed( to( “Food( Safety(National( Standard( ( Sports(Nutrition( Food(
Rules”;(
GGGDefined(“Terminology(and(Definitions”;(
GGGModified(“Product(Classification”;(
GGGAdded(“Appearance(Requirements”;(
GGGDeleted(the(technical(indicator(“Preparing(drink(Energy(supplements”(of(“Energy(Supplements”;(
GGGAmended(the(product(classification(of(“Energy(Control(supplements”;(
GGGCombined( the( technical( indicators( of( “Energy( supplements”,( “Energy( Control( supplements”( and(
“Protein(supplements”;(
GGGAdded(requirements(of(“Pollutant(Limit”;(
GGGAdded(requirements(of(“Mycotoxin(Limit”;(
GGGAdded(requirements(of(“Microorganism(Limit”;(
GGGAmended(usage(rules(of(nutrient(supplements;(
GGGAmended(label(requirements;(
GGGAmended(Appendix(A;(
GGGDeleted(the(original(Appendix(B;(
GGGAdded(Appendix(B(“Quality(requirements(and(Testing(method(of(Creatine”.(
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1! Scope%

This(standard(is(applicable(to(sports(nutritions.(
(
2! Terminology%and%Definitions%

2.1!Sports%Nutrition%
Specially(processed( food(aim(to(satisfy( the(physiological(metabolism(status(and(sports(ability(of( sports(
population((who(do(exercises(three(times(at(lease(a(week,(each(exercise(will(be(continued(at(least(30mins(
with(a(certain(level(of(strength).(
(
3! Product%Classification%

3.1!Classification(base(on(Nutritional(Characteristics(
(
3.1.1! Energy%Supplements%

Any(sports(nutrition(is(mainly(made(of(carbohydrates,(can(quickly(or(continually(provide(energy.(
%

3.1.2! Energy%Control%Supplements%

Any(sports(nutrition(can(satisfy(weight(control,(can(be(further(divided(into(Energy(Consume(and(Energy(
Replace.(
(
3.1.3! Protein%Supplements%%

Any(sports(nutrition( is(mainly(made(of(protein(and/or(protein(hydrolysates,(can(satisfy(the(growth(and(
recover(of(body(tissues.(
(
3.2!Classification%base%on%Sports%Characteristics%
3.2.1! Speed%and%Strength%

Any(sports(nutrition( is(mainly(made(of(creatine,(applicable( for(people(who(does(sprint,(high( jump,(ball(
games,(weightlifting,(wrestling,(judo,(taekwondo,(nodybuilding,(strength,(machine(training(etc.(
(
3.2.2! Endurance%

Any( sports( nutrition( is( mainly( made( of( vitamin( B1( and( vitamin( B2,( applicable( for( people( who( does(
middleGdistance( running,( jogging,( walk( faster,( bicycle,( swimming,( boating,( dancing,( outdoor( sports,(
aerobic(exercise(etc.(
(
3.2.3! Recover%from%Exercises%

Any(sports(nutrition(is(mainly(made(of(peptides,(applicable(for(people(who(is(recovering(after(moderate,(
high(strength(or(a(long(period(exercises.(
(
4! Technical%Requirements%

4.1!Fundamental%Requirements%

All( raw(materials( have( to( conform( to( its( corresponding( standard( and/or( related( guidance,( should( not(
allow(to(add(any(banned(substances(by(the(World(AntiGDoping(Agency(
((
4.2!Appearance%Requirements%
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The( color,( taste,( smell,( texture,( absorb( capacity( of( the( sports( nutrition( should( conform( to( its(
corresponding(characteristics,(should(not(contain(any(visible(matters.(
(
4.3!Technical%Indicator%
4.3.1! Any( products( classified( by( different( Nutritional( Characteristics( should( follow( the( Table( 1.( The(

proportion(of(high(quality(protein(in(the(protein(supplements(should(not(be(lower(than(50%.(
(

Table%1%

Items%

Energy%

Supplements%

Energy%Control%Supplements%
Protein%

Supplements%Energy%

consume%
Energy%Replace%

Solid(

SemiG
solid(
or(

Liquid(

Solid(

SemiG
solid(
or(

Liquid(

Part(of(
the(
meal(

The(
Entire(
meal(

Soli
d(

Semi
G

solid(
or(

Liqui
d(

Powd
er(

Energy%

≥1500(
KJ/100

g(

≥150(
KJ/100

g(

≥300(
KJ/100

g(

≥80(
KJ/10
0g(

835(
kJ~167
0(kJ(

3350(
kJ~502
0(kJ(

_( _( _(

Energy%From%

Carbohydrates

%%%

≥60( ≥60( _( _( _( _( _( _( _(

Protein*%

(%g/100g)%
_( _( _( _( _( _( ≥15( ≥4( ≥50(

Energy%From%

Protein%%%
_( _( _( _( 25G50( 25G50( _( _( _(

Fat%(%g/100g)% _( _( _( _( _( _( ≤15( ≤1.5( ≤6(

Energy%From%

Fat%%%
_( _( ≤25( ≤25( ≤25( ≤25( _( _( _(

*Calculation(of(Protein(is(base(on(N(x(6.25.(
(
4.3.2! Any( products( classified( by( different( sports( Characteristics( should( follow( the( Table( 2.( The( daily(

dosage(should(follow(Table(3.(
Table%2%

Ingredients%

Product%Classification%

Speed%&%Strength% Endurance%
Recover%From%

Exercises%

Mandatory%

Ingredients%
Creatine( Vitamin(B1,(Vitamin(

B2( Peptides(

Suggested%

Ingredients%
Glutamine,(HMB,(FDP( Peptides,(LGcarnitine,(

Caffeine,(vitamin(B6(
Glutamine,(LGleucine,(
LGisoleucine,(LGvaline(
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%

Table%3%

Ingredients% Daily%Dosage% Testing%method%

Caffeine(/mg( 20G100( GB(5009.139(
Creatine(/g( 1G3( Appendix(B(
Glutamine(/g( 3.5G15.0( G(
Peptide(/g( 1G6( GB/T(22492(
HMB(/g( 1G3( G(
FDP(/g( 0.3( G(

LGleucine(/g( 1.5G3( G(
LGisoleucine(/g( 0.75G1.5( G(

LGvaline( 0.75G1.5( G(
*The(content(of(other(ingredients(should(follow(A.1(of(Appendix(A(

(
4.3.3! Any(ingredients(of(products(in(4.3.1(and(4.3.2(or(any(ingredients(listed(on(the(label(belong(to(A.1(

should(follow(A.1(rules.(
(
4.4!Pollutant%Limit%

The(pollutant(limit(should(follow(Table(4(
%

Table%4%

Items%

Limit%

Testing%Method%Solid,(SemiGsolid(or(
Powder( Liquid(

Pb((mg/kg)((((≤( 0.5( 0.05( GB(5009.12(
As((mg/kg)((((≤( 0.5( 0.2( GB(5009.11(

(
(
4.5!Mycotoxin%Limit%

The(mycotoxin(limit(should(follow(Table(5(
(

Table%5%

Items( Limit( Testing(Method(
Aflatoxin(M1

a
((μg/kg)((((≤( 0.5( GB(5413.37(

Aflatoxin(B1(b(μg/kg)(((((≤( 0.5( GB/T(18979(
a(only(applicable(to(milk(products(and(milk(protein(products(
b(only(applicable(to(beans(and(soy(bean(protein(products(

(
(

4.6!Microorganism%Limit%

(
The(microorganism(limit(should(follow(table(6(
(



 6 
U.S.(–(China(Health(Products(Association(–(������
�(

Table%6%

Items%

Sampling%Plan
a

%and%Limit%(CFU/g,%except%any%special%

conditions)%
Testing%

Method%n( c( m( M(
Salmonella% 5( 0( 2/25(g( G( GB(4789.4(

Staphylococcus%

aureus%
5( 2( 10( 100( GB(4789.10(

a(Analysis(and(handling(of(samples(should(be(conducted(base(on(GB(4789.1(
(
4.7!Food%Additives%and%Nutrient%Supplements%

(
4.7.1! Food(additives(of(sports(nutrition(should(follow(GB(2760.(
4.7.2! The(source(of(any(nutrients(of(A.1(should(conform(to(the(requirements(of(GB(14880(Appendix(c.(
4.7.3! The( Quality( of( food( additives( and( nutrient( supplements( should( conform( to( its( corresponding(

standards(and/or(related(guidance.(
(
(
5! Labels%

(
5.1!Product(labels(should(conform(to(GB(13432(
5.2!“Sports(Nutrition”(and(its(classification(should(be(identified(on(the(main(area(of(the(label.(
5.3!Unsuitable(population(should(be(identified(on(the(label(if(any.(
5.4!It(should(identify(‘Female(who(currently(pregnant,(breast(feeding(and(kids,(infants(are(not(applicable’(

on(the(label(if(the(product(contain(creatine.(
(
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Appendix%A%

(
Optional(nutrients(and(content(requirements(
(

A.1%

(
Classification% Content%(Daily)% Testing%Method%

Vitamin(A(/μg( 120G375( GB(5413.9(or(GB/T(5009.82(
Vitamin(D(/μg( 1.5G10( GB(5413.9(
Vitamin(E(/mg( 2.1G20( GB(5413.9(or(GB/T(5009.82(
Vitamin(B1(/mg( 0.2G4( GB(5009.84(
Vitamin(B2(/mg( 0.2G2( GB(5413.12(

Vitamin(B6(/mg( 0.2G2( GB(5413.13(or(GB/T(
5009.154(

Vitamin(B12/mg( 0.4G4( GB(5413.14(
Vitamin(C(/mg( 15G100( GB(5413.18(
Folic(Acid(/μg( 60G260( GB(5009.211(

Nicotinic(Acid(/mg( 2.1G20( GB(5413.15(or(GB/T(5009.89(
Biotin(/μg( 4.5G50( GB(5009.259(

Pantothenic(acid(/mg( 0.8G7( GB(5413.17(or(GB(5009.210(
Ca(/mg( 150G800( GB(5413.21(or(GB/T(5009.92(
Na(/mg( 700G1600( GB(5009.91(
Ka(/mg( 300G2000( GB(5009.91(
Mg(/mg( 53G300( GB(5009.241(
Fe(/mg( 2.3G14( GB(5413.21(or(GB/T(5009.90(
Zn(/mg( 1.7G12( GB(5009.14(
Se(/μg( 7.5G52( GB(5009.93(
Cu(/mg( 0.3G1.5( GB(5009.13(

Iodine(/μg( 22.5G75( GB(5413.23(
Mn(/mg( 0.5G2.5( GB(5009.242(

Phosphorus(/mg( 105G1000( GB(5413.22(or(GB/T(5009.87(
Mo(/μg( 80G125( G(
Cr(/μg( 16G32( GB(5009.123(

LGcarnitine(/g( 1G2( GB(29989(
Taurine(/g( 0G0.6( GB(5009.169(

(
(
(
(
(
(
(
(
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(
Appendix%B%Quality%requirements%and%Testing%method%of%Creatine%

(
B.1%Quality%Requirement%

Mass(fraction(of(Creatine(Monohydrate(should(not(be(lower(than(99.97%.(
(
B.2%Measure%of%Creatine%Monohydrate%(HPLC)%

(
B.2.1%Abstract%

Creatine(Monohydrate(of(the(sample(go(through(separation(and(purification(of(HPLC(and(then(detect(by(
UVGdetector,(finalize(the(quality(by(external(standard(method.(
(
B.2.2%Reagents%and%Materials%

B.2.2.1(Laboratory(grade(waterGGGconform(to(GB/T(6682(
B.2.2.2(Methyl(alcoholGGGChromatographically(pure(
B.2.2.3(Moving(PhaseGGGMethyl(alcohol:Water=40:60((
B.2.2.4(Creatine(Monohydrate(standard(substancesGGGpurity(should(not(lower(than(99%(
B.2.2.5(Standard(Storage(Liquid:(Dissolve(0.500g(of(Creatine(Monohydrate(standard(substances(in(water(
to( 100ml.( The( concentration( is( 5.0(mg/ml.( Store( in( 4�( ( .( Redo( the( liquid( if( any( subside( or( turbidity(
appears.(
B.2.2.6(Standard(Series(Liquid:(Dilute(the(standard(storage(liquid(with(water(to(0,(100(μg/mL,(200(μg/mL,(
400(μg/mL,(600(μg/mL,(800(μg/mL,(1000(μg/mL.(Prepare(the(standard(series(liquid(as(needed.(
(
B.2.3%Equipment%and%Instruments%

B.2.3.1(HPLCGGGEquip(with(UVGdetector.(
B.2.3.2(Chromatographic(columnGGGODSC18(column,(Diameter(of(particle(is(5(μg,(Inner(diameter(is(4.6(mm,(
column(length(250(mm.(
(
B.2.4%Procedure%

(
B.2.4.1%Prepare%Liquid%Sample%

Dissolve(0.030g(sample(in(water(and(dilute(with(water(to(100mL.(Correct(to(0.0001g.(
(
B.2.4.2%Measure%

B.2.4.2.1(The(chromatographic(separation(conditions(
(
UV(wavelength(is(220(nm(
Moving(phase(is(Methyl(alcohol(and(water((B.2.2.3)(
Flow(rate(is(0.5(mL/min(
Sample(size(is(5(μL(
(
B.2.4.2.2(Determination(
(
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Put(5(μL(of(standard(series(liquid(into(HPLC(machine(by(sample(injector,(measure(the(response(peak(area(
base(on(the(separation(condition((B.2.4.2.1).(Draw(a(standard(curve(or(calculate(regression(equation(of(
response(peak(area(along(the(concentration(of(standard(series(liquid.(
(
Put(5(μL(of(liquid(sample(into(HPLC(machine(by(sample(injector,(measure(the(response(peak(area(base(on(
the( separation( condition( (B.2.4.2.1).( Figure( out( the( concentration( of( Creatine( Monohydrate( by( the(
standard(curve(or(regression(equation(base(on(the(response(peak(area.(
(
Under(the(separation(condition((B.2.4.2.1),(Creatine(Monohydrate(peak(will(be(appeared(around(4.7(min.(
(
Check(the(Chinese(version(of(GB(24154G2015(to(see(Figure(B.1.(
(
B.2.5%Calculation%

(
The(Creatine(Monohydrate(mass(fraction(will(be(calculated(according(to(the(equation(as(below:(
(
W=[(c(X(100)/(m(X(106)](X(100%(
WGGG(The(Creatine(Monohydrate(mass(fraction(%(
cGGG(The(concentration(of(Creatine(Monohydrate(checked(by(the(standard(curve(μg/mL(
100GGGVolume(of(the(liquid(sample(mL(
mGGGSample(mass(g(
Correct(to(0.1(
The( absolute( difference( of( Two( independent( measure( results( of( the( same( sample( under( repeatable(
condition(cannot(exceed(2%(of(the(average.(
(
(
(Note:( According( to( Article( 92( of( the( newly( revised( Food( Safety( Law( of( People’s( Republic( of( China,(
imported(food,(food(additives(and(foodGrelated(products(shall(comply(with(Chinese(food(safety(national(
standards.(
(
The( most( notable( feature( of( GB24154G2015( is( that( the( rules( guiding( sports( nutrition( food( in( China(
become(mandatory.( It( is( scheduled( to(come( into( force(on(13th(November,(2016.(By( then(all( imported(
sports(nutrition(food(shall(be(covered(by(GB24154G2015.)(
(
(
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３　　　　

Z２　8$]^_`a95bc_`a9

Èl
k+lm

×¼Ä2m YÄm &',|}m

TUHIÈl :; xA>Ｂ１、xA>Ｂ２ +m

VWHIÈl
Z¤ [ \、β] ¥β̂ ¥ _ ;

`、１，６ab;cd

+m、efgh、ijk、xA

>Ｂ６

Z¤[\、Ｌl¤;、ＬBl

¤;、Ｌm¤;

Z３　[:+,IJ8$d-.a9\e:5fghiC

Èl ®XN92ａ °nop¨©

ijk／ｍｇ ２０～１００ ＧＢ５００９．１３９

:;／ｇ １～３ ��Ｂ

Z¤[\／ｇ ３．５～１５．０ —

+m／ｇ １～６ ＧＢ／Ｔ２２４９２

β]¥β̂ ¥_; ／̀ｇ １～３ —

１，６ab;cd／ｇ ≤ ０．３ —

Ｌl¤;／ｇ １．５～３ —

ＬBl¤;／ｇ ０．７５～１．５ —

Ｌm¤;／ｇ ０．７５～１．５ —

　　
ａ q�ÈlÜ2S//��ＡDＡ．１QY�。

４．３．３　[q４．３．１K４．３．２k+GrsHIØ"�G"tÜ#DＡ．１GQuáØváÈl，qÜ2S/
/DＡ．１QOP。

４．４　jklmC

��z�2S//D４QOP。

Z４　jklmC

vw
�2

IÃ、JIÃØNÂ KÃ
op¨©

w／（ｍｇ／ｋｇ）　　　≤ ０．５ ０．０５ ＧＢ５００９．１２

Ox／（ｍｇ／ｋｇ）　　≤ ０．５ ０．２ ＧＢ５００９．１１

４．５　nop>mC

���>�2S//D５QOP。
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４　　　　

Z５　nop>mC

vw �2 op¨©

yz{�> Ｍ１ａ／（μｇ／ｋｇ）　　　　　　　　　≤ ０．５ ＧＢ５４１３．３７

yz{�>Ｂ１ｂ／（μｇ／ｋｇ）　　　　　　　　　≤ ０．５ ＧＢ／Ｔ１８９７９

　　
ａ |ª9«¶}m?}568+aXY�.Qk+。

　　
ｂ |ª9«¶~m?�~568+aXY�.Qk+。

４．６　qrlmC

�Az�2S//D６QOP。

Z６　qrlmC

vw
��¨�ａ ?�2（���P，�¶ＣＦＵ／ｇDt）

ｎ ｃ ｍ Ｍ
op¨©

�Í�� ５ ０ ０／２５ｇ — ＧＢ４７８９．４

�y9��ë� ５ ２ １０ １００ ＧＢ４７８９．１０��Ñ�©

　　
ａ �+Ql�?�Àr ＧＢ４７８９．１�ü。

４．７　#$_`s5-.tus

４．７．１　k+G*+HIJQN9@°sＧＢ２７６０GR�ØR�*+m�G��N9QHIJámK
N92。

４．７．２　k+G[cHID Ａ．１GQuáØvá()>，q-N9Q()LMJM/z��S//

ＧＢ１４８８０��ＣQY�。

４．７．３　*+HIJK()LMJQ{2O�S//RSQ"#K／Ø#0OP。

５　)v

５．１　k+"�S//ＧＢ１３４３２QOP。

５．２　"�GSqXY�t�"t“&'()*+”?k+-�lm。

５．３　[#�ª�<=，Sq"�G"�。

５．４　Å«HI0:;Qk+Sq"�G"t“��、�}���、 ¡?¢£ �ª�*9”。
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５　　　　

w　x　犃
yz{_`\-.>|}CST

　　&'()*+@¶HIDＡ．１GQuáØvá()>，qÜ2（¶®XÑ）S//DＡ．１QY�。

Z犃．１　+,-.#$y_`\-.>e:|}C

ám Ü2（¶®XÑ） °nop¨©

xA>Ａ／μｇ １２０～３７５ ＧＢ５４１３．９ØＧＢ／Ｔ５００９．８２

xA>Ｄ／μｇ １．５～１０ ＧＢ５４１３．９

xA>Ｅ／（ｍｇαＴＥ） ２．１～２０ ＧＢ５４１３．９ØＧＢ／Ｔ５００９．８２

xA>Ｂ１／ｍｇ ０．２～４ ＧＢ５００９．８４

xA>Ｂ２／ｍｇ ０．２～２ ＧＢ５４１３．１２

xA>Ｂ６／ｍｇ ０．２～２ ＧＢ５４１３．１３ØＧＢ／Ｔ５００９．１５４

xA>Ｂ１２／μｇ ０．４～４ ＧＢ５４１３．１４

xA>Ｃ／ｍｇ １５～１００ ＧＢ５４１３．１８

¤;／μｇ ６０～２６０ ＧＢ５００９．２１１

¥;／ｍｇ ２．１～２０ ＧＢ５４１３．１５ØＧＢ／Ｔ５００９．８９

Az>／μｇ ４．５～５０ ＧＢ５００９．２５９

¦;／ｍｇ ０．８～７ ＧＢ５４１３．１７ØＧＢ５００９．２１０

／̀ｍｇ １５０～８００ ＧＢ５４１３．２１ØＧＢ／Ｔ５００９．９２

§／ｍｇ ７００～１６００ ＧＢ５００９．９１

／̈ｍｇ ３００～２０００ ＧＢ５００９．９１

©／ｍｇ ５３～３００ ＧＢ５００９．２４１

ª／ｍｇ ２．３～１４ ＧＢ５４１３．２１ØＧＢ／Ｔ５００９．９０

«／ｍｇ １．７～１２ ＧＢ５００９．１４

¬／μｇ ７．５～５２ ＧＢ５００９．９３

­／ｍｇ ０．３～１．５ ＧＢ５００９．１３

®／μｇ ２２．５～７５ ＧＢ５４１３．２３

／̄ｍｇ ０．５～２．５ ＧＢ５００９．２４２

b／ｍｇ １０５～１０００ ＧＢ５４１３．２２ØＧＢ／Ｔ５００９．８７

°／μｇ ８０～１２５ —

±／μｇ １６～３２ ＧＢ５００９．１２３

efgh／ｇ １～２ ＧＢ２９９８９

²³;／ｇ ０～０．６ ＧＢ５００９．１６９
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６　　　　

w　x　犅
~�\HCST|�6��

犅．１　~�\HCST

:;uÔ/zQ{2l�S�H«９９．９７％。

犅．２　~����l\�6（�������）

犅．２．１　���S

�+GQ:;uÔ/z ê´KR9µl¶、·M，9¸*o§õ§P，*"©P2。

犅．２．２　�s5��

犅．２．２．１　¹p9Ô：S//ＧＢ／Ｔ６６８２uºÔQOP。

犅．２．２．２　^»：9µ¼。

犅．２．２．３　½'R：̂ »¾Ô＝４０¾６０。

犅．２．２．４　:;uÔ/z（α̂ ¥¿À;uÔ/z）"#+：¼¼�H«９９．０％。

犅．２．２．５　"#ÁÂÃK：#g^Ä:;uÔ/z（α̂ ¥¿À;uÔ/z）"#+０．５００ｇ，9ÔÃâ�
PUÅ１００ｍＬ。Æ"#ÁÂÃKQÇ¼a５．０ｍｇ／ｍＬ。４℃ÈÉ。[ÃKÊËÌÍØÎÏ，SÛÐ
Ñ8。

犅．２．２．６　"#ÒÓÃK：9Ôp"#ÁÂÃKl�ÔÕÅ０、１００μｇ／ｍＬ、２００μｇ／ｍＬ、４００μｇ／ｍＬ、

６００μｇ／ｍＬ、８００μｇ／ｍＬ、１０００μｇ／ｍＬ。Ö9ºÑ8。

犅．２．３　��5��

犅．２．３．１　ê´KR9µ×：Ñ#@�¸*o§õ。
犅．２．３．２　9µØ：ＯＤＳＣ１８Ø，ÙÚ５μｍ，TÚ４．６ｍｍ，Øæ２５０ｍｍ。

犅．２．４　9���

犅．２．４．１　����\E�

^Ä０．０３０ｇÛ�，ÜgÅ０．０００１ｇ。9ÔÃâ�PUÅ１００ｍＬ。

犅．２．４．２　�6

犅．２．４．２．１　��9���

o§õÝæ：２２０ｎｍ。
½'R：̂ »KÔ（Ｂ．２．２．３）。
½×：０．５ｍＬ／ｍｉｎ。
Þ�2：５μＬ。

犅．２．４．２．２　6C

9Þ�õl�ÞÄ５μＬ"#ÒÓÃK（Ｂ．２．２．６），ß�ê´KR9µ×，q·o9µl¶àá
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７　　　　

（Ｂ．２．４．２．１）\§P"#ÒÓÃKQâSã�ä。¶âSã�äaåæ"，"#ÒÓÃKQÇ¼açæ
"，è8"#zéØÑRê�¨ë。

ÞÄ５μＬÛ�ÃK（Ｂ．２．４．１）ß�ê´KR9µ×，q·o9µl¶àá（Ｂ．２．４．２．１）\§PÛ�Ã
KQâSã�ä。ìí§PQâSã�ä，q"#zé·îÊ（Øïê�¨ëÑRÊ）Û�ÃKG:;
uÔ/zQÇ¼。

q·o9µàá（Ｂ．２．４．２．１）\，:;uÔ/z（α̂ ¥¿À;uÔ/z）QÊãº»ða４．７ｍｉｎ。
"#ÒÓÃKQKR9µtñòAòＢ．１。

�犅．１　~����l（α�U������l）)* ¡��\����¢£�

犅．２．５　¤¥¦§

Û�G:;uÔ/zQ{2l�犠，ró（Ｂ．１）ÑR：

犠 ＝
犮×１００

犿×１０
６×１００％ …………………………（Ｂ．１）

óG：

犠　———:;uÔ/zQ{2l�，％；

犮 ———ô"#zé·îÊ（Øïê�¨ëÑRÊ）Q:;uÔ/zÃKQ{2Ç¼，õöa�÷
®øù（μｇ／ｍＬ）；

１００———Û�QPU±ä�，õöaøù（ｍＬ）；

犿 ———Û�Q{2，õöa÷（ｇ）。
ÑRúcS"t¾û�ü,１ö。
�u�+qÛ}~àá\ý1Qàµþÿ§PúcQ!Å"#�S$%��#Q２％。
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