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Ѵ-0ou-|ou��-u1_b�;ĺ

ƑĺƑՊ|Պ"-lrѴ;�ru;r-u-|bom

ƑĺƑĺƐՊ|Պ";u�l

�-Ѵb0u-|bom�1�u�;�ŐƏĺƔŊƑƏƏ�m]ő�-m7��-Ѵb7-|bom�1om|uoѴv�Ő(�ő�ŐƐĺѶķ�ƖƏ�
-m7�ƐѶƏ�m]ő�v|o1hv��;u;�ruo7�1;7�bm�ƐƏŊ=oѴ7�;�1;vv�1om1;m|u-|bom�

� � + )� !	 "

_ouv;ķ�l�or-|_�ķ�u_-07ol�oѴ�vbvķ�_�ro]Ѵ�1bmķ�����Ŋ1-umb|bm;
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bm�	�ĺ� $_;mķ�ƐƏƏ�µ��o=� ;-1_��;u;�lb�;7��b|_�ƐƏƏ�µ��o=�_;-|;7Ŋ
bm-1|b�-|;7�;t�bm;�v;u�l�-m7�ƔƏ�µ��o=�bm|;um-Ѵ�v|-m7-u7ĺ�$_;�voѴ�Ŋ
|bom��-v�lb�;7�0���ou|;��-m7�ru;1brb|-|;7��b|_�-1;|omb|ubѴ;�ŐƐ�l�őĺ�
"-lrѴ;v��;u;�v�0v;t�;m|Ѵ��vr�m�-|�ƐƑ�ƏƏƏ�g�=ou�ƐƏ�lbm�|;v�-m7�
|_;� v�r;um-|-m|� |u-mv=;uu;7� |o� 1Ѵ;-m� |�0;vķ� |_;m� ;�-rou-|;7�
-|� ƔƏŦ�� �m7;u� -� mb|uo];m� v|u;-lĺ� $_;� r;ѴѴ;|� �-v� u;1omv|b|�|;7�
�b|_� Ɛ�l��o=� ƐƏ�lloѴņ�� _;r|-=Ѵ�ouo0�|�ub1� -1b7� Ő���ő� Őbv_;u�
"1b;m|b=b1ő�-m7�lb�;7�0���ou|;��=ou�ƒƏ�v;1om7v�0;=ou;�|u-mv=;u�|o�
]Ѵ-vv�������b-Ѵv�Ő()!őĺ

ƑĺƑĺƑՊ|Պ��v1Ѵ;

"-lrѴ;v�ru;r-u;7�bm��rr;m7ou=�|�0;v�1om|-bmbm]�ƔƏ�l]�o=�l�v1Ѵ;ķ�
ƔƏ�µ���"ķ�Ƒ�v|;;Ѵ�_olo];mbv-|bom�0;-7v�-m7�ƒƏƏ�µ��o=��;����;u;�
vm-rŊ=uo�;m�bm�7u�Ŋb1;�=ou�Ɣ�lbm�|;v�0;=ou;�0;bm]�_olo];mbv;7�0��
v_-hbm]��vbm]�-�$bvv�;ŊѴ�v;u� ��� Ő b-];mőĹ�Ƒ�1�1Ѵ;v�-|�-� =u;t�;m1��o=�
ƓƏ����=ou�Ɛ�-m7�Ƒ�lbm�|;v�u;vr;1|b�;Ѵ�ĺ���v_ou|�1;m|ub=�]-|bom�1�1Ѵ;�
ŐƐƏ�v;1om7vő��-v�-rrѴb;7�0;=ou;�ruo1;;7bm]�|o�ruo|;bm�ru;1brb|-|bom�
�b|_�Ɛĺƒ�l��-1;|omb|ubѴ;ĺ�$_;u;-=|;uķ�v-lrѴ;v��;u;�ruo1;vv;7�-v�7;Ŋ
v1ub0;7�=ou�v;u�lĺ�(-Ѵb7-|bom�1om|uoѴv�=oѴѴo�;7�|_;�v-l;�ruo1;7�u;�
-=|;u�0;bm]�bmf;1|;7��b|_�;b|_;u�ƐƏƏ�µ��o=�-rruorub-|;�(��v|o1h�Ő-v�
7;v1ub0;7�=ou�v;u�lő�ou�	���-|;u�=ou�0Ѵ-mh�1om|uoѴv��vbm]�-�ƑƖ��× ½” 
=b�;7�m;;7Ѵ;�bmv�Ѵbm�v�ubm];ĺ

ƑĺƒՊ|Պ��Ŋ�"ņ�"

����-m7�����Ŋ1-umb|bm;�1om1;m|u-|bomv�bm�vrbh;7�;t�bm;�v;u�l��;u;�
7;|;ulbm;7� om� -m� ���"ŊѶƏƓƏ� |ubrѴ;� t�-7u�roѴ;� bmv|u�l;m|��b|_� -�
�;�;u-� ��� =uom|� ;m7� Ő"_bl-7��� &�ķ��bѴ|om� �;�m;vő� �vbm]� rovb|b�;Ŋ
lo7;��"�� Őb]�u;�Ɛőĺ� "-lrѴ;v��;u;� bmf;1|;7�-|�Ɣ�μ���oѴ�l;v�om|o�-�

�_;mol;��Ƒĺѵµ��_;m�Ѵ��;��Ѵ�ƐƏƏ�� ŐƓĺѵ�×�ƔƏ�llő�1oѴ�lm�-|�ƑƔŦ�ĺ�
�o0bѴ;�r_-v;v�1omvbv|;7�o=�ƐƏ�lloѴņ��-llomb�l�=oul-|;� Őr��ƒĺƏő�
1om|-bmbm]� ƏĺƐѷ� =oulb1� -1b7� Ő0�==;u� �ő� -m7� -� �oѴ�l;|ub1�lb�|�u;� o=�
-1;|omb|ubѴ;ķ� l;|_-moѴ� -m7� ruoru-moѴoѴ� ƑĹƑĹƐ� 1om|-bmbm]� ƏĺƐѷ� _;rŊ
|-=Ѵ�ouo0�|�ub1�-1b7�Ő0�==;u��őĺ���]u-7b;m|��-v�7;Ѵb�;u;7�-|�ƏĺƓ�l�ņlbm�
v|-u|bm]�=uol�Ƒѷ�0�==;u���=ou�ƏĺƔ�lbm�|;ķ�=oѴѴo�;7�0��-m�bm1u;-v;�|o�
ƔƏѷ�o�;u�ƒ�lbm�|;vķ�|_;m�bm1u;-v;�|o�ƖƔѷ�0�==;u���o�;u�ƏĺƐ�lbm�|;�
-m7�_;Ѵ7�-|�ƖƏѷ�=ou�Ɛ�lbm�|;v�0;=ou;�u;|�umbm]�|o�Ƒѷ�0�==;u���o�;u�
ƏĺƐ�lbm�|;� =ou� u;Ŋ;t�bѴb0u-|bom� =ou� Ƒĺƒ�lbm�|;vĺ� $_;� =oѴѴo�bm]� or|bŊ
lbv;7� bmv|u�l;m|� r-u-l;|;uv��;u;� -rrѴb;7� =ou� |_;�7;|;1|bom�o=� |_;�
-m-Ѵ�|;vĹ�m;0�Ѵbvbm]�]-v�-|�ƒ��ņlbmĸ�7u�bm]�]-v�-|�ƐƔ��ņlbmĸ�_;-|�0Ѵo1h�
|;lr;u-|�u;�-|�ƓƏƏŦ�ĸ�7;voѴ�-|bom�Ѵbm;�|;lr;u-|�u;�-|�ƑƔƏŦ�ĸ�1oѴ�lm�
o�;m�-|�ƑƔŦ��-m7�-�|ov-lrѴ;u�|;lr;u-|�u;�-|�ƐƏŦ�ĺ�$_;�1olrѴ;|;�v�vŊ
|;l��-v�1om|uoѴѴ;7�0���-0"oѴ�|bomv�vo=|�-u;�Ő"_bl-7��őķ��;uvbom�ƔĺѵƔķ�
u�mmbm]�om�-�����uo7;vh�1olr�|;u��b|_�)bm7o�v�ƕ�or;u-|bm]�v�v|;lĺ

 �-m|b|-|bom� �-v� 7;|;ulbm;7� 0�� l�Ѵ|brѴ;� u;-1|bom� lomb|oubm]�
Ő���� t�-m|b|-|bom� bom� lņ�� ƐƓƑĺƐƏ�Ǌ� ƕƓĺƏƔķ� 	�;ѴѴ� |bl;� ƐƏƏ� lvĸ�
 Ɛ��u;0b-v�-|�ƴƐƒĺƏ�(ĸ��oѴѴbvbom��m;u]��-|�ƴƖ�(ĸ�-m7� ƒ��u;0b-v�-|�
ƴƐƒĺƏ�(ĺ�����Ŋ1-umb|bm;�t�-m|b|-|bom�bom�lņ��ƑƔѵ�Ǌ�ѶƔķ�	�;ѴѴ�|bl;�
ƐƏƏ�lvĸ� Ɛ��u;Ŋ0b-v�-|�ƴƐƒĺƏ�(ĸ��oѴѴbvbom��m;u]��-|�ƴƖ�(ĸ�-m7� ƒ�
�u;0b-v�-|�ƴƐƒĺƏ�(ĺ�(-Ѵ�t�-m|b|-|bom�bom�lņ��ƐƒѵĺƐƏ�Ǌ�ƕƏĺƐƏķ�	�;ѴѴ�
|bl;�ƐƏƏ�lvĸ� Ɛ��u;�0b-v�ƴƐƒĺƏ�(ĸ��oѴѴbvbom��m;u]��-|�ƴƐѵĺƏ�(ĸ�-m7�
 ƒ��u;Ŋ0b-v�-|�ƴƐƑĺƏ�(�Őb]�u;�Ɛőĺ

ƑĺƓՊ|Պ�r|blbv-|bom�o=�v-lrѴ;�;�|u-1|bom�-m7�
;�-Ѵ�-|bom�o=�l-|ub��;==;1|

ƑĺƓĺƐՊ|Պ";u�l

�uo|;bm�ru;1brb|-|bom�bv�-�vblrѴ;�|;1_mbt�;�|o�];m;u-|;�=u;;�ruoŊ
|;bm� v-lrѴ;v� v�b|-0Ѵ;� =ou� ���"� -m-Ѵ�vbvĺ� �1;|omb|ubѴ;ķ� ;|_-moѴ�

 ��&!� �ƐՊ";u�l��_uol-|o]u-l�
v_o�bm]�|_;�-m-Ѵ�|;v�o=�bm|;u;v|�-v�
7;|;1|;7��b|_�|_;�"_bl-7������"ŊѶƏƓƏ�
bmv|u�l;m|��b|_�-��_;mol;��Ƒĺѵµ��_;m�Ѵ�
�;��Ѵ�ƐƏƏ��ŐƓĺѵ�×�ƔƏ�llő�1oѴ�lm�bm�-�
_ouv;��b|_���ĺ�+Ŋ-�bv�u;ru;v;m|v�vb]m-Ѵ�
bm|;mvb|��-m7��Ŋ-�bv�u;|;m|bom�|bl;�=ou�
����Őr�urѴ;őķ�����Ŋ1-umb|bm;�Ő0Ѵ�;ő�
-m7�bm|;um-Ѵ�v|-m7-u7�Ő0Ѵ-1hőĺ��o|b1;�
|_;�v-|bv=-1|ou��v;r-u-|bom�0;|�;;m�
1_uol-|o]u-lv�o=�7b==;u;m|�-m-Ѵ�|;v�
;�-Ѵ�-|;7
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1:FVal 136.10>70.10(+) CE:-16.0
2:HGA 142.10>74.05(+) CE: -9.0
3:MCPAcarn 256.00>85.00(+) CE: -21.0
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-m7� ruor-moѴ��;u;� ;�-Ѵ�-|;7� -v� ru;1brb|-|bom� -];m|v� 0�� -77bm]�
Ɛ�l��o=�;-1_�voѴ�;m|�|o�ƐƏƏ�µ��o=�_;-|Ŋbm-1|b�-|;7�;t�bm;�v;u�l�
Ő()!ő� vrbh;7� �b|_� ƑƏ� m]� o=� 0o|_� ���� -m7� ����Ŋ1-umb|bm;ķ�
-m7� ƔƏ� µ�� �"ĺ� $_;� ;�r;ubl;m|� �-v� u;r;-|;7� |�b1;ķ� �vbm]� |;1_Ŋ
mb1-Ѵ� u;rѴb1-|;v� o=� ;-1_� voѴ�;m|ĺ� $o� 7;|;ulbm;�l-|ub�� ;==;1|� om�
v;u�l� -m-Ѵ�vbvķ� |;1_mb1-Ѵ� u;rѴb1-|;v� o=� 1oll;u1b-Ѵ� _;-|Ŋbm-1|bŊ
�-|;7� v;u�lķ� =u;v_� =uo�;m� v;u�l� Ő��Ŋ=u;;� v;u�l� -u1_b�;� =uol�
Comparative Neuromuscular Laboratory of the Royal Veterinary 
Collegeő�-m7�7;bombv;7��-|;u��;u;�vrbh;7��b|_�ƑƏ�m]�o=�0o|_�����
-m7�����Ŋ1-umb|bm;ķ� -m7� ƔƏ� µ�� �"ĺ� �77b|bom-ѴѴ�ķ� v;u�l� =uol� -m�
��Ŋ-==;1|;7�_ouv;��-v�ru;r-u;7�bm�Ƒ��-�vĹ�rѴ-bm�Őmomvrbh;7ő�-m7�
vrbh;7� Ő+ƑƏ� m]� o=� ;-1_� -m-Ѵ�|;vőĺ� bm-ѴѴ�ķ� -� v;|� o=� Ɩ� 1-Ѵb0u-|bom�
v|-m7-u7v� ŐƏĺƔ� m]� |o�ƑƏƏ�m]ņl�ő��;u;�ru;r-u;7� bm� 0o|_�	�� -m7�
_;-|Ŋbm-1|b�-|;7�v;u�lĺ

ƑĺƓĺƑՊ|Պ��v1Ѵ;

��|u-1|bom� o=� 0o|_� 1olro�m7vķ� ���� -m7�����Ŋ1-umb|bm;ķ� �-v�
r;u=oul;7� �vbm]� ƒ� 7b==;u;m|� 0�==;uvĹ� mom;� Ő7u�� ;�|u-1|bomőķ�
l;|_-moѴ� -m7� 	��ŊѴ�vbv� 0�==;u� Ő b-];mőĺ� $ubrѴb1-|;� v-lrѴ;v� o=�
=u;v_Ŋ=uo�;m�l�v1Ѵ;� =uol� -m����_ouv;��;u;� ru;r-u;7� =ou� ;-1_�
0�==;u�1om7b|bomĺ�$_;�-lo�m|�o=�0�==;u�-77;7�-m7�l�v1Ѵ;��;b]_|�
=ou� |_;� =buv|� |ub-Ѵ��-v� 0-v;7� om� |_;� $bvv�;ŊѴ�v;u�l-m�=-1|�u;uĽv�
u;1oll;m7-|bomv� =ou� 	��� ;�|u-1|bom� bm� l�v1Ѵ;ĺ� $_u;;� 7b==;uŊ
;m|��;b]_|v��;u;�-vv;vv;7�-m7�ru;r-u;7�bm�7�rѴb1-|;Ĺ�ƑƔķ�ƔƏ�-m7�
ƐƏƏ�l]ĺ���v1Ѵ;��-v� |_-�;7ķ� -11�u-|;Ѵ���;b]_;7� -m7� rѴ-1;7� bm�
-m��rr;m7ou=�|�0;��b|_�ƔƏ�µ���"ķ�;�|u-1|bom�voѴ�;m|�Ő7u��=�mom;ķ�
l;1_-mb1-Ѵ� _olo];mbv-|bom� ;�|u-1|bomĸ� �;��� ş� Ѵ�vbv� 0�==;uĹ�
ƑƔ�l]�=�ƐѶƏ�µ�ĸ�ƔƏ�l]�=�ƒѵƏ�µ��-m7�ƐƏƏ�l]�= 720 µ�őĺ�!;v�Ѵ|v�
�;u;� o0|-bm;7� �vbm]� |_;� v;u�l� 1-Ѵb0u-|bom� 1�u�;ĺ� �-1_� -m-Ѵ�|;�
1om1;m|u-|bom�bm�l�v1Ѵ;��-v�1-Ѵ1�Ѵ-|;7�0��7b�b7bm]�|_;�u;v�Ѵ|�o0Ŋ
|-bm;7�0��|_;��;b]_|�Ől]ő�o=�l�v1Ѵ;�-m-Ѵ�v;7ĺ�$_;�1o;==b1b;m|�o=�
�-ub-|bom� bm�;-1_�;�|u-1|bom�1om7b|bom��-v�|_;m�1-Ѵ1�Ѵ-|;7��vbm]�
|_;�l;-m��-Ѵ�;v�o0|-bm;7�=ou�;-1_��;b]_|ĺ

$_;� u;Ѵ-|b�;� r;u=oul-m1;� o=� l;1_-mb1-ѴѴ�� _olo];mbv;7� omѴ��
-m7�l;|_-moѴ�;�|u-1|;7�l�v1Ѵ;��-v�=�u|_;u�;�-Ѵ�-|;7��b|_�l�v1Ѵ;�
v-lrѴ;v�=uol�-mo|_;u�Ƒ���Ŋ-==;1|;7�_ouv;v�-m7�Ɛ�1om|uoѴ�_ouv;�Ő7bŊ
-]mov;7��b|_�7;m;u�-|bom�l�v1Ѵ;�-|uor_�őĺ�"-lrѴ;v�o=�ƔƏ�l]��;u;�
ru;r-u;7�bm�|ubrѴb1-|;�=ou�;-1_�;�|u-1|bom�voѴ�;m|ĺ�$�o�v;|v�o=�|ubrŊ
Ѵb1-|;v��;u;�ru;r-u;7�-v� 1om|uoѴvĹ� Ɛ� v;|��-v� vrbh;7��b|_�ƔƏ�m]�o=�
0o|_�����-m7�����Ŋ1-umb|bm;� -m7� |_;�o|_;u� v;|��m7;u�;m|�omѴ��
l;1_-mb1-Ѵ�_olo];mbv-|bomĺ

ƑĺƔՊ|Պ��-Ѵ�-|bom�1ub|;ub-�=ou��-Ѵb7-|bom

�ub|;ub-� �v;7� bm� |_bv� �ouh� =oѴѴo�;7� |_;� �-|bom-Ѵ� �;-v�u;l;m|�
"�v|;l� ��b7;Ѵbm;v� o=� |_;� &mb|;7� �bm]7ol32� -m7� |_;� ��uor;-m�
�;7b1bm;v� �];m1�33� -m7� -u;� v�ll-ubv;7� 0;Ѵo�ĺ� (-Ѵb7-|bom� �-v�
r;u=oul;7�o�;u�Ɣ�7-�v�7�ubm]��_b1_�1-Ѵb0u-|bom�1�u�;v�-m7��-Ѵb7-Ŋ
|bom�1om|uoѴv��;u;�=u;v_Ѵ��ru;r-u;7�ƒ�|bl;v�om�ƒ�7b==;u;m|�7-�v�0��
Ƒ�7b==;u;m|�-m-Ѵ�v|vĺ

ƑĺƔĺƐՊ|Պ�11�u-1�

�-Ѵ1�Ѵ-|;7�-v�|_;�l;-m�o=�|_;�bm|;u7-��|_;ou;|b1-Ѵ�u;1o�;u��-|�;-1_�
1om1;m|u-|bom�o=� |_;� v;u�l��-Ѵb7-|bom�1om|uoѴ� Ő(�ő� v-lrѴ;vķ� Ѵo�;u�
�-Ѵb7-|bom�1om|uoѴ�Ő�(�őķ�lb77Ѵ;��-Ѵb7-|bom�1om|uoѴ�Ő�(�ő�-m7��rr;u�
�-Ѵb7-|bom�1om|uoѴ�Ő&(�őĺ��11�u-1���-v�1omvb7;u;7�-11;r|-0Ѵ;�b=�|_;�
u;1o�;u���-v�0;|�;;m�ѶƏѷ�-m7�ƐƐƏѷ�o=�|_;�7;vb]m-|;7�����-m7�
����Ŋ1-umb|bm;�1om1;m|u-|bomĺ

ƑĺƔĺƑՊ|Պ�u;1bvbom

�-Ѵ1�Ѵ-|;7� -v� |_;� 1o;==b1b;m|� o=� �-ub-|bom� Ő�(ő� o=� |_;� bm|u-7-�� -1Ŋ
1�u-1��o=�v;u�l�(��v-lrѴ;vĺ��u;1bvbom��-v�1omvb7;u;7�-11;r|-0Ѵ;�
b=� |_;�r;u�1;m|��(v�=ou�|_;�ƒ�u;r;-|;7�l;-v�u;l;m|v��;u;�<ƐƔѷķ�
;�1;r|�-|�|_;��(��1om1;m|u-|bom��_;u;�b|�1o�Ѵ7�0;�ƽƑƏѷĺ

ƑĺƔĺƒՊ|Պ!;ruo7�1b0bѴb|�

�-Ѵ1�Ѵ-|;7�-v�|_;��(�o=�|_;�bm|;u7-��-11�u-1��o=�v;u�l�(��v-lrѴ;vĺ�
!;ruo7�1b0bѴb|���-v�1omvb7;u;7�-11;r|-0Ѵ;� b=� |_;�r;u�1;m|��(v�7b7�
mo|� ;�1;;7� |_;� Ѵ;�;Ѵ� 1-Ѵ1�Ѵ-|;7� 0�� |_;� �ou�b|�� ;t�-|bom� Ő��;tő�
�(�= 2ŐƐƴƏĺƔ� Ѵo]�őķ��_;u;��� bv� |_;�1om1;m|u-|bom�o=� |_;�-m-Ѵ�|;�-v�-�
7;1bl-Ѵ�=u-1|bomĺ

ƑĺƔĺƓՊ|Պ"�v|;l�Ѵbm;-ub|�

	;|;ulbm;7�0��|_;�;�-Ѵ�-|bom�o=�ƒ�����-m7�����Ŋ1-umb|bm;�v|-m7Ŋ
-u7�1�u�;v�ru;r-u;7�-m7�-m-Ѵ�v;7�om�ƒ�v;r-u-|;�7-�vĺ��-1_�v|-m7Ŋ
-u7�1�u�;�1omvbv|;7�o=�Ɩ�v|-m7-u7v�u-m]bm]�=uol�ƏĺƔ�|o�ƑƏƏ�m]ņl��
;t�b�-Ѵ;m|�1om1;m|u-|bomĺ�ou�;-1_��-Ѵb7-|bom�u�mķ�|_;�u;v�Ѵ|bm]�����
v|-m7-u7�1�u�;��-v�;�r;1|;7�|o�l;;|�|_;�=oѴѴo�bm]�1om7b|bomvĹ

Ɛĺ� $_;� 7;�b-|bom� o=� |_;� 1-Ѵ1�Ѵ-|;7� 1om1;m|u-|bom� o=� ;-1_� v|-m7-u7�
v_o�Ѵ7�0;��b|_bm�±ƐƔѷ�o=�|_;�|_;ou;|b1-Ѵ��-Ѵ�;�Ő±ƑƏѷ�-|���� őĺ

Ƒĺ� �m7b�b7�-Ѵ� v|-m7-u7v� ŐƽƐņƒő� 1o�Ѵ7� 0;� 7uorr;7� =uol� |_;� 1�u�;� b=�
|_;��7b7�mo|�l;;|�|_;v;�1ub|;ub-ķ�-Ѵ|_o�]_�mo�t�-m|b|-|bom�v_o�Ѵ7�
0;� ;�|u-roѴ-|;7� o�|vb7;� |_;� u-m];� 1o�;u;7� 0�� |_;� -11;r|-0Ѵ;�
v|-m7-u7vĺ

ƑĺƔĺƔՊ|Պ$_;�Ѵo�;u�Ѵblb|�o=�7;|;1|bom�Ő��	ő

	;|;ulbm;7� =uol� ѵ� 0Ѵ-mhv� -11ou7bm]� |o� |_;� =oѴѴo�bm]� =oul�Ѵ-Ĺ�
��	�=�l;-m�1om1;m|u-|bom�u;vromv;�+�Őƒ�×�"	őĺ

ƑĺƔĺѵՊ|Պ�blb|v�o=�t�-m|b|-|bom

$_;�Ѵo�;u�Ѵblb|�o=�t�-m|b|-|bom�Ő��� ő�-m7�|_;��rr;u�Ѵblb|�o=�t�-mŊ
|b|-|bom�Ő&�� ő��;u;�;v|-0Ѵbv_;7�=ou�|_;�l;|_o7�-m7�7;=bm;7�-v�|_;�
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Ѵo�;v|�-m7�_b]_;v|��-Ѵb7-|;7�1om1;m|u-|bom�|_-|�l;|�-ѴѴ�-11;r|-m1;�
1ub|;ub-ĺ��11�u-1��-m7��u;1bvbom��-v�;v|-0Ѵbv_;7�-|�|_;���� ĺ

�-Ѵb0u-|bomv� 1�u�;v� �;u;� 1omv|u�1|;7� -m7� =b||;7� 0�� Ѵbm;-u� u;Ŋ
]u;vvbom��b|_o�|��;b]_|bm]� =ou����� -m7� =ou1bm]� |_uo�]_� �;uo� =ou�
����Ŋ1-umb|bm;ĺ

ƑĺƔĺƕՊ|Պ"|-0bѴb|��o=�v-lrѴ;v

Freeze/thaw stability
$_u;;�u;rѴb1-|;v�o=�;-1_�(��Ѵ;�;Ѵ��;u;�=uo�;m�-m7�|_-�;7�ƒ�|bl;v�
-m7�-vv-�;7ĺ�$_;�v|-0bѴb|���-v�1omvb7;u;7�v�11;vv=�Ѵ�b=�|_;�l;-m�o=�
|_;� =u;;�;ņ|_-��v-lrѴ;v��-v��b|_bm�±ƐƔѷ�o=� |_;�l;-m�o=� =u;v_Ѵ��
ru;r-u;7�v-lrѴ;v�-|�|_;�v-l;�|_;ou;|b1-Ѵ�1om1;m|u-|bomĺ�$_bv�r-u-lŊ
;|;u��-v�7;|;ulbm;7�-v�|_;�r;u1;m|-];�7b==;u;m1;�=uol�-m�-m-Ѵ�v;7�
=u;v_�v-lrѴ;�-m7�1-Ѵ1�Ѵ-|;7�-v�=oѴѴo�vĹ�ŐŐ=u;v_�v-lrѴ;��-Ѵ�;ƴv|-0bѴb|��
v-lrѴ;��-Ѵ�;őņ=u;v_�v-lrѴ;��-Ѵ�;ő�× 100.

Short-term stability
$_;�v|-0bѴb|��o=�|_;�-m-Ѵ�|;v�-|�-l0b;m|�|;lr;u-|�u;�-m7�-|�ƓŦ���-v�
;�-Ѵ�-|;7�o�;u�ƓѶ�_o�uvĺ�$_;�v_ou|Ŋ|;ul�v|-0bѴb|��bm�l-|ub���-v�1omŊ
vb7;u;7�-7;t�-|;�b=�|_;�l;-m�1om1;m|u-|bom�o=�|_;�v|-0bѴb|��v-lrѴ;v�
�-v��b|_bm�±ƐƔѷ�o=� |_;�l;-m�o=� =u;v_Ѵ�� ru;r-u;7� v-lrѴ;v�o=� |_;�
v-l;� |_;ou;|b1-Ѵ� 1om1;m|u-|bomĺ� �77b|bom-ѴѴ�ķ� v;u�l� v-lrѴ;v��;u;�
;�-Ѵ�-|;7��_bѴ;�l-bm|-bm;7�=ou�ƓѶ�_o�uv��b|_�b1;�r-1hv�-m7ņou�l-bmŊ
|-bm;7�=ou�ƕƑ�_o�uv�-|�0o|_�ƴƑƏ�-m7�ƓŦ�ĺ�$_;v;�1om7b|bomv��;u;�1_oŊ
v;m�|o�u;ru;v;m|�v_brrbm]�-m7�v_ou|Ŋ|;ul�v|ou-];�1om7b|bomv�Ő;]�o�;u�
-��;;h;m7ő�|_-|�lb]_|�o11�u��m7;u�=b;Ѵ7�1om7b|bomvĺ

Processed samples
!;Ŋbmf;1|bom� v|-0bѴb|���-v� -vv;vv;7�0�� u;Ŋbmf;1|bm]� -� 1olrѴ;|;� v;|�
o=�-];7�v|-m7-u7v�ou�(��v-lrѴ;v�-=|;u�v|ou-];�-|�ƐƏŦ��=ou�-�lbmbŊ
l�l�o=�ƕƑ�_o�uvĺ�$_;�u;Ŋbmf;1|bom�u�m��-v�1omvb7;u;7�v�11;vv=�Ѵ�b=�
|_;�l;-m�1om1;m|u-|bom�o=�|_;�v|-0bѴb|��v-lrѴ;v��-v��b|_bm�±ƐƔѷ�
o=� |_;�l;-m�o=� =u;v_Ѵ�� ru;r-u;7� v-lrѴ;v�o=� |_;� v-l;� |_;ou;|b1-Ѵ�
1om1;m|u-|bomĺ

ƑĺѵՊ|Պ�;u=oul-m1;�o=�|;v|�bm�v-lrѴ;v

ƑĺѵĺƐՊ|Պ";u�l

$_;�v;u�l�-u1_b�;�=uol�|_;��olr-u-|b�;��;�uol�v1�Ѵ-u��-0ou-|ou��
o=� |_;� !o�-Ѵ� (;|;ubm-u�� �oѴѴ;];��-v� ;�-lbm;7� bm� ou7;u� |o� o0|-bm�
v-lrѴ;v� |o� ;�-Ѵ�-|;� |_;� m;�Ѵ�� �-Ѵb7-|;7�l;|_o7ĺ��ѴѴ� v-lrѴ;v� _-7�
0;;m�v|ou;7�vbm1;�|_;bu�-uub�-Ѵ�-|�|_;�Ѵ-0ou-|ou��-|�ƴѶƏŦ�ĺ�";Ѵ;1|;7�
v-lrѴ;v��;u;�bm1Ѵ�7;7�bm�-m��o=�|_;�=oѴѴo�bm]�;�r;ubl;m|vĹ

Ɛĺ� �-v;v� �b|_� -� 7b-]movbv� o=� ;b|_;u� ��� Őm� =� ƕĸ� _bv|or-|_oѴo]b1-Ѵ�
1om=bul-|bom�-m7�_b]_Ѵ��v�vr;1|;7�0-v;7�om�1Ѵbmb1-Ѵ�7b-]movbvő�ou�
1om|uoѴ�m;�uol�v1�Ѵ-u�1om7b|bomv�Őm�=�Ɣĸ�roѴ�v-11_-ub7;�v|ou-];�
l�or-|_�� Ő�""�Ɛő� m�=� Ƒĸ� u;1�uu;m|� ;�;u|bom-Ѵ� u_-07ol�oѴ�vbv�
Ő!�!ő� m�=� Ƒ� -m7� ;t�bm;�lo|ou� m;�uom� 7bv;-v;� Ő���	ő� m�=� Ɛőĺ

Ƒĺ� �-v;v� Őm�=�ƕő� bm��_b1_�v;u�l�-m7�Ƒ�|�r;v�o=�rѴ-vl-�Ő�	$��-m7�
_;r-ubmő�_-7�0;;m�1oѴѴ;1|;7�vbl�Ѵ|-m;o�vѴ���vbm]�7b==;u;m|�|�0;v�
-m7�v�0lb||;7�|o�|_;�Ѵ-0ou-|ou�ĺ

ƑĺѵĺƑՊ|Պ$bvv�;�v-lrѴ;v

$_;� =u;v_Ŋ=uo�;m� -u1_b�;� =uol� |_;� �olr-u-|b�;� �;�uol�v1�Ѵ-u�
�-0ou-|ou��o=�|_;�!o�-Ѵ�(;|;ubm-u���oѴѴ;];��-v�v;-u1_;7�bm�ou7;u�|o�
o0|-bm�v-lrѴ;v�|o�;�-Ѵ�-|;�|_;�m;�Ѵ���-Ѵb7-|;7�l;|_o7ĺ��ѴѴ�v-lrѴ;v�
_-7�0;;m�v|ou;7��rom�-uub�-Ѵ�-|�|_;�Ѵ-0ou-|ou��bm�1u�o�b-Ѵv�-|�ƴѶƏŦ�ĺ�
"-lrѴ;v�=uol�ƒ����_ouv;v�Őrovb|b�;�bm�v;u�l�|;v|bm]ő�-m7�Ɠ�1om|uoѴv�
Őb7bor-|_b1�l�or-|_��=�ƒĸ��""�Ɛ�=�Ɛő��;u;�-m-Ѵ�v;7ĺ��77b|bom-ѴѴ�ķ�
Ѵb�;u� v-lrѴ;v� -�-bѴ-0Ѵ;� =uol� |_;� ƒ� ��� _ouv;v��;u;� -Ѵvo� -m-Ѵ�v;7�
�vbm]�|_;�m;��l;|_o7ĺ

ƑĺƕՊ|Պ	-|-�-m-Ѵ�vbv

"|-|bv|b1-Ѵ� -m-Ѵ�vbv� �-v� r;u=oul;7� �vbm]� 1oll;u1b-Ѵ� vo=|�-u;�
�u-r_�-7��ubvl�ƕĺƏƑ� Ő�u-r_��-7�ƕĺƑƐőĺ�!;1o�;ub;v� =ou���ro]Ѵ�1bm�
�� -m7� ����Ŋ1-umb|bm;� bm� v;u�l� -m7� l�v1Ѵ;� 7�ubm]� or|blbv-|bom�
o=�;�|u-1|bom� |;1_mbt�;v��;u;�1olr-u;7��vbm]�ƑŊ�-�����(��=oѴŊ
Ѵo�;7� 0�� "b7-hĽv�l�Ѵ|brѴ;� 1olr-ubvomĺ� 	b==;u;m1;v� 0;|�;;m�����
-m7������ u;v�Ѵ|v� o0|-bm;7� bm� ;b|_;u� v;u�l� ou� rѴ-vl-� Ő�	$�� -m7�
�b|��;rő��;u;�-vv;vv;7��vbm]�om;Ŋ�-��u;r;-|;7�l;-v�u;v����(��
=oѴѴo�;7� 0�� $�h;�� |;v|ĺ� 	b==;u;m1;v� �;u;� 1omvb7;u;7� v|-|bv|b1-ѴѴ��
vb]mb=b1-m|Ѵ��7b==;u;m|��_;m�P <� ĺƏƔĺ�(-Ѵb7-|bom�u;v�Ѵ|v��;u;�;�-Ѵ�Ŋ
-|;7�=oѴѴo�bm]�|_;��-|bom-Ѵ��;-v�u;l;m|�"�v|;l���b7;Ѵbm;v�o=�|_;�
&mb|;7��bm]7ol32�-m7�|_;���uor;-m��;7b1bm;v��];m1��-v�7;v1ub0;7�
ru;�bo�vѴ�ĺ

ƒՊ |Պ!�"&�$"

ƒĺƐՊ|Պ";u�l�l;|_o7

$_;u;��-v�mo�v|-|bv|b1-ѴѴ��vb]mb=b1-m|�7b==;u;m1;�0;|�;;m�|_;�l-|ubŊ
1;v�;�-Ѵ�-|;7� bm�|_bv�;�r;ubl;m|� ŐP >� ĺƔőĹ�u;1o�;ub;v� bm�_;-|Ŋbm-1|bŊ
�-|;7�;t�bm;�v;u�l�-m7�;t�bm;�v;u�l�Ő=u;v_Ŋ=uo�;mő��;u;�vblbѴ-u�|o�
|_ov;�o0|-bm;7�bm�7;bombv;7��-|;uĺ�$_;�r;u1;m|-];�7b==;u;m1;�=uol�
ƑƏ�m]�o0|-bm;7�bm�|_;�vrbh;7����v;u�l�=ou�0o|_�-m-Ѵ�|;v��-v�<ƐƔѷķ�
-m7�u;1o�;ub;v�0;|�;;m�ѶѶѷ�-m7�ƐƏƔѷ�Őb]�u;�Ƒőĺ��u|_;u�-m-Ѵ�vbv�
v_o�;7� |_-|� |_;u;��;u;�mo�vb]mb=b1-m|�7b==;u;m1;v� bm� u;1o�;u��0;Ŋ
|�;;m�v-lrѴ;v�ru;r-u;7�bm�	��ou����v;u�l�ŐP =�ĺѶƔő�Ő$-0Ѵ;�"Ɛőĺ��;-|Ŋ
bm-1|b�-|;7�v;u�l��-v�v�0v;t�;m|Ѵ���v;7�=ou�|_;��-Ѵb7-|bomĺ

$_;��-ubo�v�ruo|;bm�ru;1brb|-|bom�l;|_o7v�7b7�mo|��b;Ѵ7�v|-|bv|bŊ
1-ѴѴ��vb]mb=b1-m|�7b==;u;m1;v�bm�u;1o�;ub;v�o=�;b|_;u�-m-Ѵ�|;�=ou�;-1_�
o=�|_;�ƒ�voѴ�;m|v�bm�;v|b]-|;7�ŐP >�ĺƑő�Ő$-0Ѵ;�"Ƒőĺ�"�0v;t�;m|Ѵ�ķ�-1;Ŋ
|omb|ubѴ;��-v�1_ov;m�-v�|_;�ru;1brb|-|bom�voѴ�;m|�=ou�|_;��-Ѵb7-|bomķ�-v�
|_;�r;ѴѴ;|�=oul;7�u-rb7Ѵ��-m7�|_;�v�r;um-|-m|�1Ѵ;-u;7�lou;�u-rb7Ѵ��
|_-m��b|_�o|_;u�voѴ�;m|vķ�;�;m�|_o�]_�-=|;u�1;m|ub=�]-|bomķ�-�1Ѵ;-u�
v�r;um-|-m|��-v�o0|-bm;7��b|_�;-1_�o=�|_;�ƒ�voѴ�;m|vĺ
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$_;� u;t�bu;l;m|v� o=� |_;� �-Ѵb7-|bom� ruo|o1oѴ��;u;�l;|� =ou� |_;�
ƒ� 1om1;m|u-|bomv� ;�-Ѵ�-|;7� Ő�-Ѵb7-|bom� 1om|uoѴvőĺ� �u;1bvbom��-v� -1Ŋ
1;r|-0Ѵ;� �b|_� -m� bm|u-7-�� 1o;==b1b;m|� o=� �-ub-|bom� u-m]bm]� =uol�
ƏĺƔƓѷ�|o�ƕĺƖƔѷ�=ou�����-m7�ƐĺƐѶѷ�|o�ƖĺƑƕѷ�=ou�����Ŋ1-umb|bm;ĺ�
!;ruo7�1b0bѴb|��l;|� |_;�1ub|;ub-�o=� |_;��ou|�b|��;t�-|bom� =ou�;-1_�
1om1;m|u-|bom� ;�-Ѵ�-|;7� Ő$-0Ѵ;� Ɛőĺ� "�v|;l� Ѵbm;-ub|�� �-v� -11;r|Ŋ
-0Ѵ;� 0;|�;;m� ƏĺƔ� -m7� ƑƏƏ� m]ņl�� Ő$-0Ѵ;� "ƒő� -m7� |_;� Ѵblb|� o=� 7;Ŋ
|;1|bom� =ou� |_;�l;|_o7��-v� ;v|-0Ѵbv_;7� -|� ƏĺƏƔƔ� m]ņl�� =ou� ����
ŐƏĺƏƑƓ�±�ƏĺƐ�m]ņl�ĸ�l;-m�±�"	ĸ�m�=�ѵő�-m7�ƏĺƏƕѶ�m]ņl��=ou�����Ŋ
1-umb|bm;�ŐƏĺƏѵƐ�±�ƏĺƏƏƔ�m]ņl�ĸ�l;-m�±�"	ĸ�m�=�ѵőĺ

"_ou|Ŋ|;ul� v|-0bѴb|�� o=� v-lrѴ;v� �-v� ]oo7� -|� ƓŦ�� =ou� ƓѶ� _o�uv�
Ő�(� < ±ƐƔѷőķ� _o�;�;uķ� v-lrѴ;v� l-bm|-bm;7� -|� uool� |;lr;u-|�u;�
Ő~ƐѶŦ�ő�=ou�ƓѶ�_o�uv�u;v�Ѵ|;7�bm��b7;u��-ub-|bom�Ő�(�=�ƐƑѷŊƐѶѷő�=ou�
|_;� ����Ŋ1-umb|bm;� -m-Ѵ�|;� Őb]�u;� ƒőĺ� �u|_;ulou;ķ� mo� vb]mb=b1-m|�
7b==;u;m1;v��;u;� =o�m7� 0;|�;;m� v-lrѴ;v�l-bm|-bm;7� -|� ƴѶƏŦ�� -m7�

|_ov;�h;r|��b|_�b1;�r-1hv�=ou�ƓѶ�_o�uvķ��b|_�|_;�r;u1;m|-];�7b==;u;m1;�
o0|-bm;7��b|_�b1;�r-1hv�u-m]bm]�=uol�ƴƒĺƔƔѷ�|o�ƖĺƖƑѷ�-|�-�u-m];�o=�
1om1;m|u-|bomvĺ�"|-0bѴb|��o=�-m-Ѵ�|;v��-v�-Ѵvo�;�-Ѵ�-|;7�-|�ƕƑ�_o�uvķ�
0�|�omѴ��-|�-�vbm]Ѵ;�1om1;m|u-|bom�ŐƑƏƏ�m]őĹ�0o|_�-m-Ѵ�|;v��;u;�v|-0Ѵ;�
-|�0o|_�ƴƑƏ�-m7�-|�ƓŦ�ķ��b|_�|_;�r;u1;m|-];�7b==;u;m1;�=uol�ƴѶƏŦ��
u;v�Ѵ|v�u-m]bm]�=uol�ƴƐƏĺƓѷ�|o�ƑĺƔƔѷĺ

"_ou|Ŋ|;ul�v|-0bѴb|��o=�;�|u-1|;7�v-lrѴ;v��-v�]oo7�-|�ƐƏŦ��=ou�
ƓѶ�_o�uvĺ��o�;�;uķ�0��7-��Ɠķ������-v�o�|�o=�|_;�-11;r|-0Ѵ;�u-m];�
Ő&(��=�ƐѶĺƓƖѷő��b|_�|_;�r;u1;m|-];�7b==;u;m1;�0;|�;;m�u;v�Ѵ|v�o0Ŋ
|-bm;7�om�|_;�=buv|�7-��-m7�|_;�v�0v;t�;m|�l;-v�u;l;m|v�u-m]bm]�
=uol�ƴѵĺƒѶѷ�|o�ƓĺƏƓѷ�=ou�0o|_�-m-Ѵ�|;v�om�7-��Ƒ�-m7�=uol�ƕĺƐƓѷ�
|o�ƐѶĺƔѷ�om�7-��Ɠ�Ő$-0Ѵ;�"Ɠőĺ�(-Ѵb7-|bom�1om|uoѴ�v-lrѴ;v��;u;�v|-Ŋ
0Ѵ;�o�;u�ƒ� =u;;�;Ŋ|_-��1�1Ѵ;v� =ou�0o|_�-m-Ѵ�|;vķ��b|_� |_;�r;u1;m|Ŋ
-];�7b==;u;m1;�=uol�=u;v_�u-m]bm]�=uol�ƴƓĺƒѷ�|o�Ɩĺѵѷĺ��om|bm�bm]�
|;v|v�_-�;�v_o�m�|_-|�|_;�1-Ѵb0u-|bom�1�u�;�v-lrѴ;v�-u;�v|-0Ѵ;�=ou�

 ��&!� �ƑՊ�-|ub�Ŋl-|1_;7�v-lrѴ;�or|blbv-|bomĺ��ķ�!;1o�;ub;v�o0|-bm;7�bm�|_;�ƒ�l-|ub1;v�-m-Ѵ�v;7�Ő	�ķ�7;bombv;7��-|;uĸ���ķ�_;-|;7Ŋ
bm-1|b�-|;7�v;u�lĸ�"ķ�=u;v_Ŋ=uo�;m�v;u�lőĺ��ķ�����-m7�����Ŋ1-umb|bm;�1om1;m|u-|bom�o0|-bm;7�bm�v;u�l�=uol�Ƒ����_ouv;v��b|_�-m7�
�b|_o�|�-�vrbh;�o=�ƑƏ�m]�o=�;-1_�-m-Ѵ�|;ĺ�$_;v;�;�r;ubl;m|v��;u;�u;r;-|;7�|�b1;��vbm]�|;1_mb1-Ѵ�7�rѴb1-|;v�=ou�;-1_�1om7b|bom
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ƐĺѶ�m]ņl� ƖƏ�m]ņl� ƐѶƏ�m]ņl�

(-Ѵb7-|bom�r-u-l;|;uv�Ő���ő

�11�u-1� �m|;u7-��u;1o�;u��Őѷő 97.22 ƖƔĺƕƑ ƖƒĺѶƐ

�u;1bvbom 	-��Ɛ�bm|u-7-���(�Őѷő ƕĺƖƔ 4.9 ƒĺѶƕ

	-��Ƒ�bm|u-7-���(�Őѷő ƒĺѶ 1.3 ƏĺƔƓ

	-��ƒ�bm|u-7-���(�Őѷő 4.91 3.71 ƒĺѵƑ

!;ruo7�1b0bѴb|� �ou�b|��;t�-|bom�u;v�Ѵ|v�Őѷő 41.42 22.99 20.21

�m|;u7-���(�Őѷő 12.14 12.37 ƐƒĺƓѵ

(-Ѵb7-|bom�r-u-l;|;uv�Ő����Ŋ1-umő

�11�u-1� �m|;u7-��u;1o�;u��Őѷő 100 ƖѶĺƑƏ 101.97

�u;1bvbom 	-��Ɛ�bm|u-7-���(�Őѷő 4.91 3.47 ƓĺƐѵ

	-��Ƒ�bm|u-7-���(�Őѷő 2.07 Ɛĺƒѵ ƐĺƐѶ

	-��ƒ�bm|u-7-���(�Őѷő 9.27 2.47 2.79

!;ruo7�1b0bѴb|� �ou�b|��;t�-|bom�u;v�Ѵ|v�Őѷő 41.42 22.99 20.21

�m|;u7-���(�Őѷő 10.23 7.91 4.22

	-|-�o0|-bm;7�=uol�-m-Ѵ�vbv�o=�|_;�u;v�Ѵ|v�=ou�|_;��-Ѵb7-|bom�1om|uoѴvĹ�&rr;u��-Ѵb7-|bom�1om|uoѴ�
Ő&(��=�ƐѶƏ�m]ņl�őĸ�lb77Ѵ;��-Ѵb7-|bom�1om|uoѴ�Ő�(��=�ƖƏ�m]ņl�ő�-m7�Ѵo�;u��-Ѵb7-|bom�1om|uoѴ�
Ő�(��=�ƐĺѶ�m]ņl�őĺ��o|b1;�|_-|�-11�u-1��l;;|v�|_;��-Ѵb7-|bom�1ub|;ub-�Őu;1o�;u��ƖƒѷŊƐƏƑѷőĺ�
�u;1bvbom��-v�0;Ѵo��|_;�ƐƔѷŊƑƏѷ�1o;==b1b;m|�o=��-ub-|bom�Ő�(ő�;v|-0Ѵbv_;7�-m7�u;ruo7�1b0bѴb|��o=�
|_;�l;|_o7�7b7�mo|�u;-1_�|_;��ou�b|��;t�-|bom�|_u;v_oѴ7ĺ

$���� �ƐՊ(-Ѵb7-|bom�r;u=oul-m1;�
r-u-l;|;uv�bm�v;u�l�l;|_o7
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�r�|o�Ƒ�lom|_v�-=|;u�Ɣ�=u;;�;ņ|_-��1�1Ѵ;vĺ��m-Ѵ�vbv�o=�|_;�1-Ѵb0u-|bom�
1�u�;�=uol�7-��Ɛ�om�7-�v�Ɛѵķ�ƓƏ�-m7�Ɣƕ�v_o�;7�mo�vb]mb=b1-m|�7b==;uŊ
;m1;v�0;|�;;m�|bl;�robm|v�ŐP >�ĺƒő�Őb]�u;�"Ɣőĺ

$_;u;��;u;�mo�v|-|bv|b1-ѴѴ��vb]mb=b1-m|�7b==;u;m1;v�bm�����-m7�����Ŋ
1-umb|bm;�1om1;m|u-|bomv�o0|-bm;7��_;m�v-lrѴ;v�=uol�|_;�v-l;�-mbl-Ѵv�
�;u;�-m-Ѵ�v;7�-v�v;u�l�ou�-v�;b|_;u��	$�Ŋ�ou�Ѵb|_b�lŊ_;r-ubm�rѴ-vl-Ĺ�0o|_�
-m-Ѵ�|;v�_-7��(�<�ƐƔѷ�-1uovv�l-|ub1;v�Őb]�u;�Ɠőĺ���-Ѵ�-|bom�o=�|;v|�r;uŊ
=oul-m1;�bm�1Ѵbmb1-Ѵ�1-v;v�-m7�1om|uoѴv��b;Ѵ7;7�v-|bv=-1|ou��u;v�Ѵ|v�Ő$-0Ѵ;�Ƒőĺ�
����-m7�����Ŋ1-umb|bm;��;u;�7;|;1|;7�bm�-ѴѴ�v;u�l�v-lrѴ;v�-m-Ѵ�v;7�

=uol�0o|_�_bv|or-|_oѴo]b1-ѴѴ��1om=bul;7�-m7�_b]_Ѵ��v�vr;1|;7�Ő0-v;7�om�
1Ѵbmb1-Ѵ�ru;v;m|-|bom�-m7�0bo1_;lbv|u�ő����1-v;vķ��_;u;-v� |_;�-m-Ѵ�|;v�
�;u;��m7;|;1|-0Ѵ;�bm�_ouv;v��b|_�o|_;u�m;�uol�v1�Ѵ-u�1om7b|bomvĺ

ƒĺƑՊ|Պ	;|;1|bom�o=�_�ro]Ѵ�1bm���-m7�����Ŋ1-umb|bm;�
bm�l�v1Ѵ;

��|u-1|bom� o=� 0o|_� ���� -m7� ����Ŋ1-umb|bm;� �-v� -1_b;�;7� �b|_�
-ѴѴ� ;�|u-1|bom� voѴ�;m|vķ� _o�;�;uķ� Ѵ�vbv� 0�==;u� �-v� 7bvu;]-u7;7� -v�
|_;��(�-lom]�|_;�v-lrѴ;v�;�1;;7;7�ƑƏѷ�=ou�0o|_�-m-Ѵ�|;v�Ő����
�(�=�ƑƑĺƐƖѷĸ�����Ŋ1-umb|bm;��(�=�ƓѵĺƑƔѷőĺ��;1_-mb1-Ѵ�_olo]Ŋ
;mbv-|bom�;�|u-1|bom�omѴ��-Ѵvo�v_o�;7�_b]_��(�=ou�����Ŋ1-umb|bm;�
ŐƑѶĺѶѷőķ��_bѴ;��(v�=ou�0o|_�-m-Ѵ�|;v��;u;�0;Ѵo��ƐƔѷ�bm�|_;�l;|_-Ŋ
moѴ�;�|u-1|bom�Őb]�u;�Ɣ�őĺ��u|_;u�;�-Ѵ�-|bom�o=�l;|_-moѴ�-m7�l;Ŋ
1_-mb1-Ѵ� _olo];mbv-|bom� 1om=bul;7� vb]mb=b1-m|� 7b==;u;m1;v� =ou� |_;�
����Ŋ1-umb|bm;� -m-Ѵ�|;� ŐP =� ĺƏƏƐőķ� bm� �_b1_�l-|ub�� ;m_-m1;l;m|�
v;;l;7� |o� o11�u� Őѷ� u;1o�;u��l;|_-moѴ�= 107.9 ±� ƏĺƏѵĸ�ѷ� u;1o�Ŋ
;u��l;1_-mb1-Ѵ�_olo];mbv-|bom�= 127 ±�ѵĺƖő�Őb]�u;�Ɣ�őĺ�$_;u;=ou;ķ�
l;|_-moѴ��-v��v;7�-v�;�|u-1|bom�0�==;u�bm�|_;��-Ѵb7-|bom��ouhĺ

$_;�u;t�bu;l;m|v�o=�|_;��-Ѵb7-|bom�ruo|o1oѴ��;u;�l;|�=ou�|_;�ƒ�1omŊ
1;m|u-|bomv�;�-Ѵ�-|;7�Ő(�őĺ��u;1bvbom��-v�-11;r|-0Ѵ;��b|_�-m�bm|u-7-��1oŊ
;==b1b;m|�o=��-ub-|bom�u-m]bm]�=uol�ƏĺѶƔѷ�|o�ƔĺƑƖѷ�=ou�����-m7�ƐĺƐѶѷ�
|o� ƖĺƑƕѷ� =ou� ����Ŋ1-umb|bm;ĺ� !;ruo7�1b0bѴb|�� l;|� |_;� 1ub|;ub-� o=� |_;�
�ou|�b|��;t�-|bom�=ou�;-1_�1om1;m|u-|bom�;�-Ѵ�-|;7� Ő$-0Ѵ;�ƒőĺ��bm;-ub|��
�-v�mo|�-vv;vv;7�bm�l�v1Ѵ;�-v�1-Ѵb0u-|bom�1�u�;v�=uol�v;u�l��;u;��v;7�=ou�
|_bv��-Ѵb7-|bomĺ��v�-�u;v�Ѵ|ķ�Ѵblb|v�o=�t�-m|b|-|bom��;u;�0-v;7�om�|_;�v-l;�
u-m];�=ou�|_;�v;u�l�l;|_o7ĺ��o�;�;uķ�|_;�Ѵblb|�o=�7;|;1|bom��-v�;v|-0Ŋ
Ѵbv_;7�-|�ƏĺƐ�r]ņl]�=ou�����ŐƏĺƐƐ�±�ƏĺƏƒ�r]ņl]ĸ�l;-m�±�"	ő�-m7�ƏĺƔ�r]ņ
l]�=ou�����Ŋ1-umb|bm;�ŐƏĺƓѶ�±�ƏĺƐƒ�m]ņl�ĸ�l;-m�±�"	ő�-=|;u�-m-Ѵ�vbv�
o=�Ɩ�l�v1Ѵ;�0Ѵ-mh�v-lrѴ;vĺ�$_;�-m-Ѵ�|;v��;u;�v|-0Ѵ;�bm�l�v1Ѵ;�v-lrѴ;v�
�rom�Ɠ�=u;;�;Ŋ|_-��1�1Ѵ;v��_;m�h;r|�-|�ƴƑƏŦ��Ő$-0Ѵ;�"ѵőĺ��;u=oul-m1;�o=�
|_;�|;v|�bm�v-lrѴ;v�-�-bѴ-0Ѵ;�-|�|_;�Ѵ-0ou-|ou��-u1_b�;�v_o�;7�|_-|�_ouv;v�
�b|_� o|_;u� m;�uol�v1�Ѵ-u� 7b-]mov;v� 1om=bul;7� 0�� _bv|or-|_oѴo]�� 7b7�
mo|�_-�;�����-m7�����Ŋ1-umb|bm;�bm�|_;bu�l�v1Ѵ;vķ��_bѴ;����_ouv;v�7b7�
Ő$-0Ѵ;�"ƕőĺ������-v�7;|;1|;7�bm�l�v1Ѵ;ķ�Ѵb�;u�-m7�v;u�l�bm�-ѴѴ����-==;1|;7�

 ��&!� �ƒՊ"_ou|Ŋ|;ul�v|-0bѴb|��-|�uool�|;lr;u-|�u;�o=��-Ѵb7-|bom�1om|uoѴ�v-lrѴ;vĺ�b]�u;v�v_o��|_;�1o;==b1b;m|�o=��-ub-|bom�Ő�(ő�=uol�
=u;v_�1om1;m|u-|bom�bm�0o|_�����-m7�����Ŋ1-umb|bm;ĺ�(�v�-u;�u;ru;v;m|;7�-v�=oѴѴo�vĹ�0Ѵ�;�Ő�(�őķ�ou-m];�Ő�(�ő�-m7�]u;��Ő&(�őĺ��o|b1;�
|_;�_b]_;u�1o;==b1b;m|�o=��-ub-|bom�v_o�;7�bm�����Ŋ1-umb|bm;�Ő�(��-m7�&(�ő�-|�ƓѶ�_ĺ���u;7�Ѵbm;�_-v�0;;m�-77;7�|o�|_;�=b]�u;�|o�robm|�o�|�
|_;�0;m1_l-uh�o=�ƐƔѷ��(ĺ��v�-�u;v�Ѵ|ķ�b|��-v�7;|;ulbm;7�|_-|�����Ŋ1-umb|bm;�bm�v;u�l��-v�mo|�v�==b1b;m|Ѵ��v|-0Ѵ;�-m7�v-lrѴ;v�v_o�Ѵ7�0;�
ru;v;u�;7�0��o|_;u�l;-mv

HGA stability at 18°C MCPA-Carnitine stability at 18°C
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_ouv;vĸ� bm�1om|u-v|ķ�����Ŋ1-umb|bm;��-v�7;|;1|;7�bm�v;u�l�-m7�l�v1Ѵ;�
o=�-ѴѴ����_ouv;v�0�|��-v�0;Ѵo��|_;�Ѵblb|�o=�t�-m|b=b1-|bom�bm�Ѵb�;u�=uol�Ɛ�
_ouv;�-m7�0;Ѵo��Ѵblb|�o=�7;|;1|bom�bm�|_;�o|_;u�Ƒ�_ouv;v�Ő$-0Ѵ;�"Ѷőĺ

ƓՊ |Պ	�"�&""���

);�7;v1ub0;� m;��l;|_o7oѴo]�� =ou� u;Ѵb-0Ѵ;� t�-m|b=b1-|bom� o=�����
-m7�����Ŋ1-umb|bm;�bm�;t�bm;�v;u�lķ�rѴ-vl-�-m7�l�v1Ѵ;�-m7�Ѵo�;u�

|_;� ru;�bo�vѴ�� u;rou|;7� Ѵblb|v� o=� t�-m|b|-|bomĺƐƏķƒƓķƒƔ This novel 
l;|_o7� -Ѵvo� -�ob7v� �v;� o=� -� 7;ub�-|bvbm]� -];m|� |_;u;0�� u;7�1bm]�
v-lrѴ;�-m-Ѵ�vbv�|bl;�Ő|o��m7;u�Ƒ�_o�uvő�-m7�1ov|vĺ

�_;lb1-Ѵ�7;ub�-|bv-|bom� bv�-��v;=�Ѵ�|;1_mbt�;�|_-|� bm1u;-v;v�|_;�
v;mvb|b�b|�� o=� vol;� -m-Ѵ�|b1-Ѵ�l;|_o7vķ��_;m� Ѵo�;u� 7;|;1|bom� ѴblŊ
b|v�-u;�7;vbu;7�ou��_;m�|_;�1_;lb1-Ѵ�1_-u-1|;ubv|b1v�o=� |_;�-m-Ѵ�|;�
-u;�-�1omv|u-bm|ĺƑƖŊƒƐ��o�;�;uķ�7;ub�-|bv-|bom�1-m�Ѵ;-7�|o��m1om|uoѴŊ
Ѵ-0Ѵ;� u;-1|bom� u;1o�;u�� -m7� |_;�m;1;vv-u�� v�0v;t�;m|� r�ub=b1-|bom�
ruo1;7�u;v�1-m�u;7�1;�|_;�l;|_o7Ľv�u;Ѵb-0bѴb|�ĺ29�$_;�1�uu;m|��ouh�
u;�;-Ѵv� |_-|� 7;|;1|bom� o=� ���� -m7�����Ŋ1-umb|bm;� bm� v;u�l� -m7�
l�v1Ѵ;�7o�mo|�u;t�bu;�7;ub�-|bv-|bom�|o�ruo7�1;�u;Ѵb-0Ѵ;ķ� u;ruo7�1Ŋ
b0Ѵ;�-m7�v;mvb|b�;�u;v�Ѵ|vĺ��m7;;7ķ��;�-1_b;�;7�-�vb]mb=b1-m|Ѵ��Ѵo�;u�
Ѵblb|�o=�t�-m|b|-|bom�=ou�0o|_�-m-Ѵ�|;v��_;m�1olr-u;7��b|_�-�u;1;m|�
r�0Ѵbv_;7�l;|_o7ĺƒƔ��ou;o�;uķ�|_;�u;1o�;ub;v�o0|-bm;7�bm�v;u�l�0��
!�7oѴr_�;|�-Ѵ�l;|_o7�Ő-uo�m7�ƑƏѷ�=ou�0o|_�-m-Ѵ�|;vő��;u;�v|ubhbm]Ѵ��
Ѵo���_;m�1olr-u;7��b|_�|_;�l;|_o7�ru;v;m|;7�bm�|_bv��ouh�ŐƖƕѷŊ
ƐƏƏѷőĺƒƔ� �;u_-rv� |_;� �v;� o=� -� 7b==;u;m|� 1_uol-|o]u-r_b1� 1oѴ�lm�
lb]_|�-11o�m|�=ou�|_;�ru;�bo�vѴ��u;rou|;7�u;v�Ѵ|vĹ�bom�v�rru;vvbom�ou�
roou�bombv-|bom�o=�-m-Ѵ�|;v�lb]_|�o11�u��_;m�v-lrѴ;v�-u;�mo|�v�==bŊ
1b;m|Ѵ��1Ѵ;-mķ�-==;1|bm]�|_;�u;1o�;u��ruo1;vvĺ32��;vb7;vķ�|_;�1�uu;m|�
-vv-�� -ѴѴo�v� 7;|;1|bom� o=� 0o|_� 1olro�m7v� vbl�Ѵ|-m;o�vѴ�� �_bѴ;�
ru;�bo�v�l;|_o7v� u;t�bu;7� |_;��v;�o=�Ƒ�7b==;u;m|� |;1_mbt�;v�-m7ņ
ou�-m-Ѵ�v;v�|o�7;|;1|�����-m7�����Ŋ1-umb|bm;�bm�v;u�lņrѴ-vl-ĺƒķƒѵ 
�77b|bom-ѴѴ�ķ� mo� v;Ѵ;1|b�b|�� bvv�;v�o=� |_;�l;|_o7��;u;�7;|;1|;7�-v�
v_o�m�bm�|_;�or|blbv-|bom�v;1|bom�0��|;v|bm]�o=�0o|_�0Ѵ-mh�-m7�vrbh;7�
v-lrѴ;v�bm�0o|_�;t�bm;�v;u�l�-m7�7;bombv;7��-|;u�-v��;ѴѴ�-v�bm�v-lŊ
rѴ;v�=uol�|u�;�-==;1|;7�_ouv;vĺ

��u-rb7ķ�-11�u-|;�-m7�-==ou7-0Ѵ;�|;v|�=ou�rѴ-m|Ŋ7;ub�;7�|o�bmv�bm�
_ouv;v�v_o�Ѵ7�;m-0Ѵ;�u-rb7�1om=bul-|bom�o=�1-v;v�-m7ņou�7;|;1|bom�
o=�;�rov;7�-mbl-Ѵvķ�|_;u;=ou;ķ�ruolr|bm]�m;;7�=ou��;|;ubm-u��|u;-|Ŋ
l;m|�bm�-==;1|;7�_ouv;vķ��_b1_�_-v�0;;m�-vvo1b-|;7��b|_�blruo�;7�
v�u�b�-Ѵķ17� -m7ņou� ;-uѴ�� ;v|-0Ѵbv_l;m|� o=� ru;�;m|b�;� l;-v�u;v� bm�

$���� �ƑՊ����-m7�����Ŋ1-umb|bm;�u;v�Ѵ|v�o0|-bm;7�bm�v;u�l�
=uol�_ouv;v�bm��_b1_�����-v�1om=bul;7�0��_bv|or-|_oѴo]��Ő��ő�
ou��-v�_b]_Ѵ��v�vr;1|;7�Ő�"ő�0-v;7�om�1Ѵbmb1-Ѵ�ru;v;m|-|bom�-m7�
0bo1_;lbv|u�

�ouv;��	 ����Őm]ņl�ő ����Ŋ1-um�Őm]ņl�ő

���Ɛ ѵѵѵĺѶѵ ƐƏƑĺƑѵ

���Ƒ ƓƑѵĺƔѵ ƒƏĺƖƔ

���ƒ ƑѶƐ ƔƕĺƐƑ

���Ɠ ƓƔƏĺƓƕ ƐѶƏĺƕƒ

�"�Ɛ ƓѶƖĺƑƕ ƐƔĺƑ

�"�Ƒ ƒƒĺƔƐ ƒѶĺѵƒ

�"�ƒ ѶƒĺƖƕ ƑƓĺѵƔ

�"�Ɠ ѵƕѶ 14.37

!�!�Ɛ <��	 <��	
!�!Ƒ <��	 <��	
�""�ƐŊ� <��	 <��	
�""�ƐŊ� <��	 <��	
���	 <��	 <��	

�77b|bom-ѴѴ�ķ�u;v�Ѵ|v�o0|-bm;7�=uol�Ɣ�1om|uoѴ�_ouv;v�-u;�v_o�mĹ�
u;1�uu;m|�;�;u|bom-Ѵ�u_-07ol�oѴ�vbv�Ő!�!őĸ��oѴ�v-11_-ub7;Ŋv|ou-];�
l�or-|_��Ő�""�Ɛőĸ��t�bm;�lo|ou�m;�uom�7bv;-v;�Ő���	őĺ

 ��&!� �ƔՊ�r|blbv-|bom�o=�����-m7�����Ŋ1-umb|bm;�;�|u-1|bom�=uol�l�v1Ѵ;�v-lrѴ;vĺ��ķ��;1_-mb1-Ѵ�_olo];mbv-|bom�ŐomѴ�ő�;�|u-1|bom�
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