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A,-(>#<48CD#)(B#?48CDL#

563#<48CD#)()*+,-,#H),#:31/.1=3B#9.#,33#963#=39)K.*-93,#:1./-*3#./#3)26#*3>A=3#*)/&)L#

U(#.1B31#9.#,33#963#=39)K.*-93,#:1./-*3W#963#E4$#H),#2.(BA293BL#h),3B#.(#963#,2.13#:*.9W#,.+K3)(W#

13B#K3)(W#)(B#>)1K)(X.#*)/&)#H313#2*A,9313B#9.>39631#-(#963#(3>)9-03#)]-,#./#E4NW#=3)(-(>#96)9#

96.,3#*3>A=3,#6)03#,-=-*)1#=39)K.*-93#:1./-*3,L#$9#963#,)=3#9-=3W#H6-93#K3)(#)(B#>133(#:3)#*)/&)#

6)03#,-=-*)1#=39)K.*-93,#26)1)2931-,9-2,f#)#6->631#)=.A(9#./#)=-(.#)2-B,#,A26#),#>*A9)=-2#)2-B#)(B#

),:)19-2#)2-BL##

$()*+,-,#./#0)1-.A,#*3>A=3#*)/&)#,)=:*3,#H),#)*,.#2.(BA293B#K+#<48CD#)()*+,-,L#J313W#

H3#H.A*B#*-73#9.#3]:*)-(#963#>3(31)*#0-3H#./#963#B-//313(23,#K39H33(#*3>A=3#*)/&)#)@A3.A,#3]91)29L#

h),3B#.(#<48CD#)()*+,-,W#,A>)1W#.1>)(-2#)2-BW#)=-(.#)2-BW#)(B#.9631#=39)K.*-93,#H313#B393293BL#

563#CDE#?-K1)1+#2.(9)-(-(>#VU#)(B#\U8CD#/1.=#.A1#-(931()*#3]:31-=3(9)*#B)9)#6),#K33(#)((.9)93B#

H-96#QN#=39)K.*-93#:3)7,L#563#2.=:*393#*-,9#./#)((.9)93B#=39)K.*-93,#./#*3>A=3,#*)/&)#-,#,6.H(#

-(#5)K*3#DQL#

;->A13#M$#,6.H,# 963# ,2.13#:*.9# /1.=#E4$#./# *)/&)# /1.=#0)1-.A,# *3>A=3,L#$,# ,33(# -(#

;->A13#M$W#>133(#:3)#)(B#H6-93#K3)(# *)/&)#H313#2*A,9313B#.(# 963#:.,-9-03#:)19#./#E4N#H-96#)#

TNLNd#0)1-)(23L#C3)(H6-*3W#D.+K3)(W# 13B#7-B(3+#K3)(#)(B#>)1K)(X.# *)/&)1#H313#2*A,9313B# -(#



06"
!

(3>)9-03#E4N#)(B#3]:*)-(3B#K+#TNLNd#./#963#0)1-)(23L#;->A13#Mh#,6.H3B#=39)K.*-93,#)22A=A*)93B#

-(#0)1-.A,#*3>A=3#*)/&)L#;A=)1-2#)2-BW#),:)19-2#)2-B#)(B#>*A9)=-2#)2-B#H313#=)G.1#=39)K.*-93,#

)22A=A*)93B# -(# 963# :.,-9-03# )]-,# ./# E4NL#I6-*3# 91+:9.:6)(W# R86+B1.]+# )(961)(-*-2# )2-B# )(B# M8

)=-(.396)(.*#H313#=39)K.*-93,#)22A=A*)93B#-(#963#(3>)9-03#)]-,#./#E4N#!5)K*3#DN["L#

h),3B#.(#E4MW#.(*+#H6-93#K3)(#*)/&)#-,#-(#963#(3>)9-03#)]-,#./#E4ML#I6-93#K3)(#93=:3#

)22A=A*)93B#)#6->631#)=.A(9#./#T8)=-(.0)*31-2#)2-B#)(B#R86+B1.]+0)*31-2#)2-B#96)(#.9631#*3>A=3#

*)/&)L#563#T8)=-(.0)*31-2#)2-B#-,#)#H3)7#>)==)8)=-(.KA9+1-2#)2-B#!<$h$"L#

h),3B#.(#)#,9AB+#K+#t6).#39#)*LW#-(#M[MMW#T8)=-(.0)*31-2#)2-B#>1)BA)**+#-(213),3,#963#1-,7#

./#)B031,3#2*-(-2)*#.A92.=3,#-(#63)19#/)-*A13#:)9-3(9,L#C3)(H6-*3W#963#R86+B1.]+0)*31-2#)2-B#-,#)#

,6.19826)-(#/)99+#)2-B#B31-03B#/1.=#)#0)*31-2#)2-BL#$,#)#:130-.A,#,9AB+#=3(9-.(3BW#,6.19826)-(#/)99+#

)2-B,#)13#:1.03(#9.#6)03#)#K3(3/-2-)*#-=:)29#.(#6A=)(#63)*96L#56-,#/-(B-(>#)*,.#)*->(,#H-96#963#

3)1*-31# ,9AB+# ,9)9-(># 96)9# 963# /31=3(9)9-.(# :1.23,,# ,->(-/-2)(9*+# -(213),3,# K-.)29-03# 2.=:.A(B,#

,A26#),# ,6.19# /)99+# )2-B# 26)-(,# !$((A(X-)9)# 39# )*L# M[M["L#?3>A=3,W# 3,:32-)**+#H6-93#K3)(,W# )13#

2.(,-B313B#)#,.A123#./#,A>)1#)(B#(.(8B->3,9-K*3#2)1K.6+B1)93,#96)9#2)(#K3#A,3B#K+#=-21..1>)(-,=,#

-(#963#/31=3(9)9-.(#:1.23,,#9.#:1.BA23#,6.19826)-(#/)99+#)2-B#2.=:.A(B,#,A26#),#R86+B1.]+0)*31-2#

)2-BL#E130-.A,#=39)K.*.=-2,#,9AB-3,#)*,.#/.A(B#96)9#*3>A=3,#K3/.13#/31=3(9)9-.(#2.(9)-(#0)1-.A,#

,A>)1,W#,A26#),#,A21.,3#)(B#,.1K.,3L#563(W#BA1-(>#963#/31=3(9)9-.(#:1.23,,W#=-21..1>)(-,=,#A9-*-X3#

963#,A>)1,#9.#K3#:1.23,,3B#-(9.#,.=3#,6.19#/1)>=3(9#2.=:.A(B,#,A26#),#)=-(.#)2-B,#)(B#,6.198

26)-(#/)99+#)2-B,#!\17)(#39#)*L#M[M["L#

#

#

#

#



0<"
!

#

#

#

#

#

#

#

#

#

KA:;C)" $3#3# E1-(2-:)*# 2.=:.(3(9# )()*+,-,# !E4$"# ./# B-//313(9# *3>A=3# *)/&)# K),3B# .(# <48CD#

)()*+,-,L#L3#D2.13#:*.9#./#*3>A=3,#K),3B#.(#<48CD#)()*+,-,L#E.-(9,#-(B-2)93#*)/&)#)9$/&%)1#!D5f#

D.+K3)(#*)/&)D#V5f#V3B#7-B(3+#K3)(#*)/&)`#<D5f#<133(#,.+K3)(#*)/&)`#<h5f#<)1K)(X.#*)/&)D#

<E5f#<133(#:3)#*)/&)D#I5f#I6-93#K3)(#*)/&)L#M3#?.)B-(>#:*.9#./#*3>A=3,#-(#<48CD#)()*+,-,L#

h*A3#B.9,#-(B-2)93#=)G.1#=39)K.*-93,#-(#E4NW#)(B#+3**.H#B.9,#-(B-2)93#=)G.1#=39)K.*-93,#-(#E4ML#

%-(39+89H.#)((.9)93B#=39)K.*-93,#/1.=#<48CD#)()*+,-,#H313#)A9.8,2)*3B#:1-.1#9.#E4$L##

;->A13# RL# ,6.H,# 963# 13:13,3(9)9-03# =39)K.*-93,# -(# 963# *.)B-(># :*.9# ./# E4N# )(B# E4ML#

C39)K.*-93,#,6.H-(>#6->631#2.(23(91)9-.(,#-(#>133(#:3)#)(B#H6-93#K3)(#*)/&)#K),3B#.(#E4N#H313#

>*A9)=-2# )2-B,W# ),:)19-2# )2-B# )(B# /A=)1-2# )2-BL# 4.(031,3*+W# ,.+K3)(W# 13B# 7-B(3+# K3)(# *)/&)#

,)=:*3,#6)B#6->631#91+:9.:6)(#2.(23(91)9-.(,#K),3B#.(#E4NL#C3)(H6-*3W#T8)=-(.0)*31-2#)2-BW#R8

6+B1.]+-,.0)*31-2#)2-B#)(B#)1)K-(.,3#H313#=)G.1#=39)K.*-93,#)22A=A*)93B#-(#H6-93#K3)(#*)/&)#

K),3B#.(#E4ML#563#-(93(,-9+#./#3)26#=39)K.*-93#H),#(.1=)*-X3B#A,-(>#)(#-(931()*#,9)(B)1BW#1-K-9.*L#

V-K-9.*#H),#26.,3(#BA3#9.#-9,#,9)K-*-9+#)(B#(.(3]-,93(9#-(#963#*3>A=3#*)/&)#,)=:*3,L#

#



0="
!

#

#

#

#

#

#

#

#

KA:;C)"$3$L#h)1#>1):6#./#=)G.1#=39)K.*-93,#)22A=A*)93B#-(#E4N#)(B#E4M#./#*3>A=3#*)/&)L#563#

-(931()*# ,9)(B)1B# (.1=)*-X3B# 963# 13*)9-03# -(93(,-9+# ./# =)G.1# =39)K.*-93,L# 563# 0319-2)*# )]-,#

13:13,3(9,#963#13*)9-03#-(93(,-9+#./#=39)K.*-93,W#)(B#963#6.1-X.(9)*#)]-,#13:13,3(9,#963#*3>A=3#*)/&)#

,)=:*3L# h*A3# 2.*.A1,# -(B-2)93# =)G.1# =39)K.*-93,# -(# E4NW# )(B# +3**.H# 2.*.A1,# -(B-2)93# =)G.1#

=39)K.*-93,#-(#E4ML#?)K3**3Bf#D5f#,.+K3)(#*)/&)D#V5f#13B#7-B(3+#K3)(#*)/&)`#<D5f#>133(#,.+K3)(#

*)/&)`#<h5f#<)1K)(X.#*)/&)D#<E5f#<133(#:3)#*)/&)D#I5f#I6-93#K3)(#*)/&)#

h),3B#.(#13,A*9,#3)26#*3>A=3#*)/&)#2.(9)-(,#(-(3#3,,3(9-)*#)=-(.#)2-B,#3]23:9#)1>-(-(3#!L#

U9#-,#)*,.#:1.03B#K+#:130-.A,#*-931)9A13#96)9#,9)93B#*)/&)#2.(9)-(,#(-(3#3,,3(9-)*#)=-(.#)2-B,L#563#

(A=K31#./#3,,3(9-)*#)=-(.#)2-B,#-,#)*,.#2.113*)93B#H-96#6->631#K-.*.>-2)*#0)*A3#./#:1.93-(#-(#/..BL#

h),3B#.(#)#:130-.A,#,9AB+#K+#!$,9)H)(#39#)*L#M[MM"W# 963#K-.*.>-2)*#0)*A3#!h'"#)(B#(39#:1.93-(#

A9-*-X)9-.(#!%Ec"#./#*)/&)#13*)93B#9.#:1.93-(#)0)-*)K-*-9+#)13#2.=:)1)K*3#9.#2),3-(#,9)(B)1B#!uQQd"L#

563#/..B#96)9#6),#)#K-.*.>-2)*#0)*A3#vP[d#-,#2.(,-B313B#),#/..B#96)9#2.A*B#:1.0-B3#>1.H96#-/#H3#

2.(,A=3B#-9#-(#)B3@A)93#)=.A(9#)(B#K)*)(23#H-96#,A//-2-3(9#3(31>+#)=.A(9#!$,9)H)(#39#)*L#M[MM"L#

56-,#/)29#)*,.#2.A*B#/A*/-*#963#(A91-3(9#13@A-13=3(9W#3,:32-)**+#:1.93-(#-(9)73#/.1#963#K)K+#H6-26#-,#

-(# 963# 132.==3(B3B# :3123(9)>3# HbH# :1.93-(# ./# NTL[d# =-(-=A=# -/# 963# %Ec# !(39# :1.93-(#



1?"
!

A9-*-X)9-.("#-,#)K.03#Z[W#KA9#-/#-9#-,#H-96-(#O[jZ[W#)#=-(-=A=#*303*#./#M[d#-,#13@A-13B#-(#3031+#

H3)(-(>b-(/)(9#,A::*3=3(9)1+#/..B#!_*A0-9,3#NQQQ"L##

U(#931=,#./#)=-(.#)2-B,#:1./-*3W#K),3B#.(#)#:130-.A,#,9AB+#-(#M[NS#K+#hAG)(>#)(B#5)-KW#

:138913)9=3(9#)(B#/31=3(9)9-.(#./#*)/&)#:1.23,,#A:#A(9-*#MS#6#-(213),3#963#)=-(.#)2-B#2.(93(9L#

563#(A=K31#./#)=-(.#)2-B#2.(93(9#=->69#(.9#/A*/-*# 963#)=-(.#)2-B#2.=:.,-9-.(#./#963#H3)(-(>#

/..B#K*3(B,#/.1#-(/)(9,#![8NM#=.(96,"#K),3B#.(#;$&bIJ&#-,#,6.H(#-(#963#/->A13L#563#-(/)(9w,#

B-39#-(#963#/-1,9#+3)1#./#*-/3#=A,9#2.(9)-(#)B3@A)93#@A)(9-9-3,#./#)=-(.#)2-B,W#3,,3(9-)*#/)99+#)2-B,#

,A26#),#*-(.*3-2#)(B#x8*-(.*3(-2#)2-BW#)(B#(8R#)(B#(8O#Ec;$,#A,A)**+#2.=3#/1.=#963#=.9631w,#=-*7W#

(.9#/1.=#963#H3)(-(>#/..B,L#56313/.13W#H3)(-(>#/..B#2)(#K3#A,3B#),#)#>..B#,.A123#./#(A91-3(9,#9.#

/A*/-*#963#K)K+e,#(33B,L#J.H3031W#)#9.9)*#:1.93-(#*)/&)#!NR#>b#B)+"#2.A*B#=339#963#132.==3(B3B#

B-39)1+#)**.H)(23#!VF$"#/.1#-(/)(9,#![8NM#=.(96,"W#H6-26#-,#NS#>1)=,bB)+L#J.H3031W#/A19631#,9AB+#

-,#(33B3B#9.#2*)1-/+#,-(23#96-,#)()*+,-,#-,#(.9#2.0313B#-(#96-,#,9AB+L#

#

#

#

#

#

#

#

#

#

;->A13#RLSL#563#)=-(.#)2-B#2.=:.,-9-.(#./#H3)(-(>#/..B#/.1#-(/)(9,#![8NM#=.(96,"#-,#K),3B#.(#

;$&bIJ&#!NQZT"#-(#C.BA#39#)*L#M[N[#
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#

#

#

#

#

#

#

#

#

#

#

#

;->A13#RLTL#$=-(.#)2-B#2.=:.,-9-.(#./#:138913)9=3(9#)(B#/31=3(9)9-.(#:1.23,,#./#=)7-(>#*)/&)#

,.+K3)(#K),3B#.(#hAG)(>#)(B#5)-K#-(#M[NSL#

$3$3$"!!" 8L4A-*"&BA>"5C*+A()"*+"():;4)"!"#$"&'&/)>"*-"I,8@J"&-&(9/A/"

<48CD# -,# A,3B# 9.# @A)(9-/+# =)(+# =39)K.*-93,# )(B# -,# 132.>(-X3B# ),# )# ,A,23:9-K*3# )(B#

13:1.BA2-K*3#9..*L#56-,#(.(89)1>393B#)()*+,-,#/.2A,3,#.(#:.*)1W#*.H8H3->69#=.*32A*)1#2.=:.A(B,W#

,A26# ),# ,A>)1,W# .1>)(-2# )2-B,W# )(B# )=-(.# )2-B,L# J.H3031W# -9# -,# 13@A-13B# ,.=3# 3]91)29-.(# )(B#

B31-0)9-X)9-.(#:1.23,,3,#K3/.13#)()*+,-,L#C3)(H6-*3W#?48CD#-,#)*,.#A,3B#),#.(3#./#963#9326(-@A3,#

-(#=39)K.*.=-2,# /.1#:1./-*-(># 9)1>393B# ,.*AK*3W# ,A26#),#)=-(.#)2-B,#)(B#A(7(.H(#=39)K.*-93,L#

J.H3031W#963#B31-0)9-X)9-.(#:1.23,,#-,#(.9#13@A-13B#/.1#96-,#)()*+,-,W#)(B#=)7-(>#?48CD#)()*+,-,#

2.A*B#K3#A,3B#/.1#=.13#3]93(,-03#=39)K.*-93#B39329-.(L##

#



1#"
!

%&'()"$3!#?-,9#./#)=-(.#)2-B,#/.1#9)1>393B#)()*+,-,#A,-(>#

!)"8$*)(-(3# !)"8<*A9)=-(3# !)"8$%%,8U,.*3A2-(3# E1.*-(3#

!)"8$1>-(-(3# !)"8<*A9)=-2#)2-B# !)"8?3A2-(3# !)"85613.(-(3#

!)"8$,:)1)>-(3# <*+2-(3# !)"8?+,-(3# !)"8$%%,85613.(-(3#

!)"8$,:)19-2#)2-B# !)"8J-,9-B-(3# !)"8C396-.(-(3# !)"851+:9.:6)(#

!)"84+,93-(3## !)"8U,.*3A2-(3# !)"8E63(+*)*)(-(3# !)"85+1.,-(3#

# # # !)"8')*-(3#

#

563#)=-(.#)2-B#:1./-*3,#K),3B#.(#<48CD#B)9)#)()*+,-,#H313#(.9#3()(9-.,3*329-03W#

-(B-2)9-(>#96)9#3)26#)=-(.#)2-B#-(2*AB3B#-(/.1=)9-.(#/1.=#!8#)(B#"8)=-(.#)2-B,L#563#?48CD#

)()*+,-,#H),#:31/.1=3B#9.#.K9)-(#963#!"8)=-(.#)2-B#:1./-*3#./#3)26#*3>A=3#*)/&)L#U(#96-,#

)()*+,-,W#$#4V&I%E$_#4V8U#!n"#)(B#!8"#H313#A,3B#9.#,3:)1)93#963#9)1>393B#=39)K.*-93,#

,-=A*9)(3.A,*+f#!8*+,-(3W#"8>*A9)=-(3W#!89613.(-(3W#!8$%%,89613.(-(3#)(B#!86.=.,31-(3W#!8

-,.*3A2-(3W&!8$%%,8-,.*3A2-(3L#

;->A13#RLS$#,6.H,#963#E4$#,2.13#:*.9#./#963#*3>A=3#*)/&)#,)=:*3L#h),3B#.(#E4NW#H6-93#

K3)(W#,.+K3)(W#)(B#>)1K)(X.#*)/&)#H313#2*A,9313B#9.>39631#-(#963#(3>)9-03#)]-,#./#E4N#H-96#SSLSd#

./#963#0)1-)(23,L#$,#,6.H(#-(#963#E4$#*.)B-(>#:*.9#-(#;->A13#RLShW#,.=3#!8)=-(.#)2-B,#!!8?3AW#!8

E63W#!85+1W#!8$,:W#!8)**.8U*3W#!8561W#!8<*AW#!851:"#H313#2*A,9313B# -(# 963#(3>)9-03#)]-,#./#E4NL#

56.,3#!8)=-(.#)2-B,#H313#)22A=A*)93B#-(#H6-93#K3)(#*)/&)2#,6.H(#-(#;->A13#RLT#

#

#

#

#
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#

#

#

#

#

#

KA:;C)"$30L#E1-(2-:)*#2.=:.(3(9#)()*+,-,#!E4$"#./#B-//313(9#*3>A=3#*)/&)#1$/&%)1#K),3B#.(#?48

CDL#L3#D2.13#:*.9#./#*3>A=3,#K),3B#.(#?48CD#)()*+,-,L#E.-(9,#-(B-2)93#*3>A=3#9+:3,#D5f#D.+K3)(#

*)/&)D#V5f#V3B#7-B(3+#K3)(#*)/&)`#<D5f#<133(#,.+K3)(#*)/&)`#<h5f#<)1K)(X.#*)/&)D#<E5f#

<133(#:3)#*)/&)D#I5f#I6-93#K3)(#*)/&)#M3#?.)B-(>#:*.9#./#*3>A=3,#-(#?48CD#)()*+,-,L#h*A3#

B.9,#-(B-2)93#!8)=-(.#)2-B`#>133(#B.9,#-(B-2)93#"8)=-(.#)2-B,#

#

#

#

#

#

#

"

KA:;C)"$31L#h)1#>1):6#./#963#13*)9-03#-(93(,-9+#./#=)G.1#F8)=-(.#)2-B,#-(#*3>A=3#*)/&)#2*A,9313B#

-(#963#(3>)9-03#)]-,#./#E4N#K),3B#.(#?48CD#)()*+,-,L#563#-(931()*#,9)(B)1B#(.1=)*-,3B#963#13*)9-03#
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!

-(93(,-9+#./#963#=39)K.*-93,L#563#0319-2)*#)]-,#13:13,3(9,#F8)=-(.#)2-B#13*)9-03#-(93(,-9+W#)(B#963#

6.1-X.(9)*# )]-,# 13:13,3(9,# 963# *3>A=3# *)/&)# ,)=:*3L# ?)K3**3Bf# D5f# D.+K3)(# *)/&)D# V5f# V3B#

7-B(3+#K3)(#*)/&)`#<D5f#<133(#,.+K3)(#*)/&)`#<h5f#<)1K)(X.#*)/&)D#<E5f#<133(#:3)#*)/&)D#

I5f#I6-93#K3)(#*)/&)4#

563#E4$#6),#K33(#:31/.1=3B#9.#)223,,#963#)=-(.#)2-B#:1./-*3#K),3B#.(#963#:3)7#)13)#1)9-.#
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>)1K)(X.#*)/&)#H313#2*A,9313B#9.>39631#-(#963#(3>)9-03#)]-,#./#E4NL#U(#963#*.)B-(>#:*.9W#!8*3A2-(3W#

!8:63(+*)*)(-(3W#!89+1.,-(3W#!8#),:)1)>-(3W#)(B#!8)**.89613.(-(3W#!89613.(-(3W#!891+:9.:6)(W#)(B#!8

>*A9)=-2#)2-B#H313#/.A(B#)KA(B)(23#-(#963#(3>)9-03#)]-,#./#E4NL#h),3B#.(#)#:130-.A,#,9AB+W#963,3#

!8)=-(.#)2-B,#=)+#2.(91-KA93#9.#/..B#26)1)2931-,9-2,#!5)(->A26-#39#)*L#M[NQ"L#$(.9631#,9AB+#)*,.#
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63*:/A*#-(/.1=)9-.(#96)(#(.(83()(9-.,3*329-03#)=-(.#)2-B#:1./-*3#)()*+,-,#/.1#/A19631#/..B#:1.BA29#

B303*.:=3(9L#
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*)/&)#,)=:*3,#6)03#B-//313(9#=39)K.*-93,#)(B#)=-(.#)2-B#:1./-*3,L#J.H3031W#9.#B303*.:#(A91-3(98
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!CD5;$"#!<?#D2-3(23,"#9.#3)26#,)=:*3L#$/931#96)9W#,)=:*3,#H313#-(2AK)93B#/.1#R[#=-(A93,#)9#RP#

%4#)(B#91)(,/3113B#9.#)#<4#0-)*#/.1#)()*+,-,L#

03#3$"!S,8@J"L-&(9/A/"&->"T&.&"L-&(9/A/"

563#<48CD#mEM[N[#c*91)#!D6-=)BXAW#_+.9.W#a):)("#3@A-::3B#H-96#)(#U(31984):#T#CDb%E#
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TS# E,-2.,3#n5)>)9.,3# [L[PSNOPM#
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P[# D.1K-9.*# 8[LNNTP[S#

PN# S8$=-(.KA9+1-2#)2-B# 8[LNMMOTQ#

PM# F)-BX3-(# 8[LNMTOQP#
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No Amino Acid Sugar Organic acid Other 
1 Tryptophan Xylitol  2-Aminoethanol 4-Hydroxyphenethyl alcohol 
2 Methionine Inositol 3-Hydroxyanthranilic acid Glucuronate 
3 Xanthine Maltose Glyceric acid Daidzein 
4 b-Alanine Arabionose Malonic acid 2-Hydroxypyridine 
5 Phenylalanine Raffinose 4-Hydroxyphenylacetic acid Urea 
6 Homocysteine Galactose+Glucose Isocitric acid+Citric acid Phosphate 
7 Tyrosine Ribose Glutaric acid(or anhydride) 5-Aminovaleric acid 
8 Threonine Glucose Gluconic acid Tryptamine 
9 Proline Putrescine Nicotinic acid Genistein 

10 Leucine Melezitose 3-Hydroxyisovaleric acid Oleic acid(18:1n-9) 
11 Glutamine b-Lactose 4-Aminobutyric acid Glycerol 
12 Lysine Trehalose a-Ketoglutaric acid Cadaverine 
13 Isoleucine Threonic acid 4-Methyl benzoic acid Thymine 
14 Serine Gentiobiose Pyroglutamic acid Stearic acid(17:0) 
15 Asparagine  Lactic acid Nonanoric acid(9:0) 
16 Valine  Uric acid 2-Dehydro gluconate 
17 Alanine  Succinic acid(or anhydride) Oxalate 
18 Glycine  Oxalacetic acid+Pyruvate Uridine 

19 Aspartic acid  
3-Hydroxy-3-
methylglutarate Meso erythritol 

20 Glutamic acid  Malic acid Tyramine 
21   2-Aminoadipic acid Plamitic acid(16:0) 

22   

2,6-Pyridinedicarboxylic 
acid Myristic acid 

23   2-Aminobutyric acid 3-Phenyllactic acid 
24   Fumaric acid Hypoxanthine 
25    Adenine 
26    n-Butylamine 
27    N-a-Acetyl ornithine 
28    Heptadecanic acid(17:0) 
29    Adenosine 
30    Glucono-1,5-lactone 
31    Glycolic acid 

32    

3-Hydroxy-3-
methylglutarate 

33    Uracil 
34    O-Phosphoethanolamine 
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