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A sample in jec to r ( .KMM-6V-4  t y p e )  has been deve loped  f o r  f l o w  

i n j e c t i o n  a n a l y s i s .  I t  has a  q u a r t e t  o f  s y n c h r o n i z e d  s i x - v a l v e  systems. 

The e x t e r n a l  appearance  and t h e  s p e c i f i c a t i o n s  o f  t h e  i n j e c t o r  a re  

shown i n  t h e  t e x t .  T h i s  i n j e c t o r  has been a p p l i e d  f o r  t h e  d e t e r m i n a t i o n  

o f  auanase w i t h  a  c o u p l e d  enzyme sys tem u s i n g  f l o w  i n j e c t i o n  a n a l y s i s .  

Al t .hough t h e  a n a l y s i s  v i a  s e r i e s  i n j e c t i o n  and m e r g i n g  zone methods i s  

c o m p l i c a t e d ,  a  c o n v e n i e n t  and r e l i a b l e  d e t e r m i n a t i o n  was made p o s s i b l e  

by u s i n g  t h i s  i n j e c t o r  w i t h  a  s i n g l e  a c t i o n  done by hand. 



F i g .  1 External appearance of KMM-6V-4. type sample injector 



Table 1 Specification for the sample injector 

1) manufacturer: Kyowa Seimitsu Co. Ltd. (Tokyo, Japan) 
' 2 )  type: KMM-6V-4 
3) mechanism: a quartet of six-valve systems (four parts synchronized) 
4 )  operation: single action with manual 
5) connection with tubes: use of joint nut with flared tubes 

(avoid use of ferrule) 
6) the quality of the material 

the parts in touch with the solution: titanium, Teflon and Diflo!? 
the body: stainless steel (SUS-361) and aluminium 

7 )  dead volume: 4 3 . 0  nun 3 

Table 2 RcagenL system 

0 . 01 U/III~. 
0. 5 U/inl. 

6 U/ml 
reagent 1 1-1 U / I I I ~  

1. . 2 5 U/ml. 
2 U / m l  

0 . 0 5  M 

2 0 0  11M 
reagent 2 2 0 0  pM 

1 mM 

CJ un n .i ne 
3-~netliyl-2-benzoL11iazolinonc hydrazone (M13'1111) 

Step 1: elimination of endogenous compounds 

xanthine oxidase 
hypoxanthine -> xanthine + H ~ O ,  

0-, H 2 0  

xanthine oxidase 
xanthine -> uric acid + H,O- 

O n ,  H 2 0  

uricase 
uric acid -> allantoin + C 0 2  + H ~ O ~  

O 2 ,  2 H 0  

catalase 
2 H 2 0 2  Ã‘Ã‘Ã‘Ã‘Ã On + 2 H  0 

2 

step 2: determination of guanase 

guanase 
guanine -? xancnine + NH 

Ha 0 3 
z 

xanthine oxidase 

uricase 
uric acid Ã‘Ã‘Ã‘Ã allantoin + CO., -r H o 

02, 2 x 2 0  2 2 
- 

peroxidase 
2H-)02 Ã‘Ã‘Ã‘Ã‘Ã‘ indamine eye + 11? 9 

MBTH, ESPAS - - - 2  

Fig. 2 Reaction paths 



Fig.  3 A flow diagram a t  optimum c o n d i t i o n s  f o r  t h e  d e t e r m i n a t i o n  of 
guanase a c t i v i t y  ; t h e  s t a t e  of s e r i e s  iz]ec:zo> 

The s t a t e  o f  one s e r i e s  i n j e c t i o n  i n  upper  f low l i n e :  

pump;. I : I n j e c t o r ,  . the syr.chro.nized system u s i n g  f o u r  . c i r c u i t s  . 

c1 

3 - of six-way v a l v e s ;  S :  Sample ( i n j e c t i o n  volume = 5 0  T-̂ I ) ;  5 , :  - 
Enzyir-e s o l u t i o n  ( c o n s i s t i n g  a a i n l y  of XOD, UCQ, Catalase 2x6 POD; 

3  i n j e c t i o n  volume =350 rain ) ;  R2:  S u b s t r a t e  anC c o l o r  r e a g e n t  

s o l u t i o n  ( c o n s i s t i n q  main ly  of  guan ine ,  M3TH and ES?AS; i n j e c t i o n  - 

R l  

volume = 200 mm') ; M,: Mixing c o i l  (0.5 m i d  x 32 m )  ; M2: Mixing 

c o i l  (0 .5  mm i d  x  2 0  m)  ; Mi: Reac t ion  c o i l  ( 0 . 5  m i d  x  3 6  m) ; 3: 

Water ba th  a t  4S4C;  D: D e t e c t o r ,  spec t ropho tomete r  f i x e d  f low 

s 

c e l l ,  A = 5 7 0  nm; M4: Back p r e s s u r e  c o i l  (0.25 nun i d  x 0.15 m); 
3 -1 3 -1 

W: Waste. F l o w  r a t e s :  Cl  = 0.5 c m  min , C 2  = 0.3 c m  m i n  . 

Rl cl - 



1) Plug o f  sample and reagents t o  KMM-GV-'I 'i} :111jouk.loll of aamplo and reoyents  t o  f l o w  l i n e s  

F i g .  4 Tube connect ions wiLh KMM-GV-4 For n o r i o ~  (~ in i i ~~w i ( : l ~u i l )  I n j a c k l o ~ i  ni id 
merging zone methods 

R,I: reayent  1 i i i j e c L i o i i  l i o r t ,  t< ,W:  r(irnjnnk I .  WIIHI:~, $111 sniiiplo J.i~jccL.l.o~~ pork,  

SW: sample waste, It21 : r e a r p i i t  2 J.i1;1c<:tioii (JOI-I, It. W I i.-oaquiit 2 wan LC,  1': pui1111, 
2 

D: detec tor .  

f iJ!TAfiT'%Eff l  b fi. K M M - 6 V - 4 0 F  3. -7'M?Â (El%$) @ F i g .  4 S Z Z T .  

F i g .  3(:5 U tÂ¥~Bt :  l i t#@ ( R l )  K ck !?Ãˆ%hfeK^^ KMM-6V-4tZT?%%{(:  

m e t h o d )  L., ( M 3 )  41-7?EE#?. #fcti%-CMfiSh-S, 

9 ' 7 + - M a S j i i - W ; & . H b ,  ~ S % O ~ % ~ S u B % ~ K ~ b T & % b f e .  

3 .  2 ^%^^Â¥ .  

0.56SU-3.5 U / l  Y7-Ãˆ---(f3N3&flbfclsll%BII'ffiU 4 ^ 7 R S D = l . l 8 W  

0.76 % ( n = l O )  W % t Z & $ F T S ) - > k .  % t O b f e # M % . F i g .  5 i i l 3 ' r .  ^Â¥B 
k t 0 . 1 4 - 4 . 9  U / l - ? ? < &  b ,  @]2<:3I,fe%t<l8fi%CDMB4iÂ¤fi- 72. 

.kZ!(0$6%cfc 9 ,  s e r i e s  i n j e c t i o n  m e t h o d 2 z m e r g i n g  z o n e  m e t h o d  %lol?3ti;Xi? 

9 A.hfe$k%Mti:)^ I ) - C ,  K M M - ~ V - ~ A - ~ @ % ~ Z { $ $ ~ J T  % C: 2 A'i-frJiES hfr.  
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Guanase a c t i v i t y  / r~/l 

Fig.  5 A t y p i c a l  c a l i b r a t i o n  curve t o r  t h e  de t e rmina t ion  
of guanase a c t i v i t y  

3 >-8 - t / r i~?g f f l  L fe. $ ? & t i s e r i e s  i n j e c t i o n  method e m e r g i n g  zone method 
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