
The Use of t h e  Bruise  Detec t ion  K i t  
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Sunspiced,  Inc .  
Moses Lake, Washington 

The amount of b r u i s i n g  occur ing i n  t h e  Columbia Basin 
dur ing  t h e  p a s t  s e a s o n  h a s  been es t imated  t o  be  about twenty- 
f i v e  p e r c e n t  s e v e r e  b r u i s e .  Continuing t e s t s  a t  t h e  f r e s h  
packing o p e r a t i o n s  o f  Sunspiced,  Inc. a t  Moses Lake, Washing- 
t o n  r e v e a l  t h a t  t h i s  f i g u r e  is accu ra t e .  T h i s  amount of o l d  
b r u i s e  which h a s  occur red  dur ing  t h e  h a r v e s t  o p e r a t i o n  repre-  
s e n t s  an  average  l o s s  t o  growers of $5.00 p e r  ton.  Some of 
t h e  b e t t e r  l o t s  of p o t a t o e s  w i t h  amin ima l  amount of damage 
many have a  l o s s  of $2.00 p e r  t o n ,  wh i l e  t h e  p o o r e r  rougher  
l o t s  w i l l  have l o s s e s  t h a t  a r e  a s  h igh  a s  $14.00 p e r  ton.  
These l o s s e s  occu r  i n  t h o s e  p o t a t o e s  t h a t  a r e  b ru l sed  over 5% 
pare-away recjuired f o r  US # los  and i n  most i n s t a n c e s  t h e y  have 
more t h a n  10% b r u i s i n g  t h a t  i s  al lowed f o r  US #2's.  wi thout  
f a c t s  and f i g u r e s  f o r  p reced ing  y e a r s  it is d i f f i c u l t  t o  s a y  
t h a t  1967 was any worse t h a n  any o t h e r  yea r .  I f  t h i s  amount 
of b r u i s i n g  shows v e r y  many y e a r s  50% of t h e  growers a r e  i n  
danger  of b r u i s i n g  themse lves  r i g h t  o u t  of  t h e  P o t a t o  Busin- 
e s s .  

The grower, however, is not  t h e  o n l y  l o s e r  i n  a s i t u a t i o n  
of t h i s  type .  Everyone who s h i p s  p o t a t o e s  can  count  on inc re -  
a s e d  c o s t s  i n  s o r t i n g  when he  a t t empt s  t o  s o r t  bad ly  b ru i sed  
l o t s .  P roces so r s  a r e  s u b j e c t e d  t o  h i g h e r  c o s t  when s e r i o u s l y  
b r u i s e d  p o t a t o e s  a r e  d e l i v e r e d  i n t o  h i s  p l a n t  f o r  p rocess ing .  
I n  some l o t s  t h e  b r u i s i n g  n e c e s s i t a t e s  a  50% pare-away and c u l l  
ou t .  

Campaigns have been c a r r i e d  on th roughout  t h e  y e a r s  t o  
combat b r u i s i n g .  b u t  e v i d e n t l y  t h e y  have met w i t h  on ly  l i m i t -  
ed success .  Con t r ac t  h a r v e s t e r s  and growers  s t i l l  p e r s i s t  i n  
d igg ing  t o o  f a s t  w i t h  p o o r l y  a d j u s t e d  e cpipment. The ve ry  
n a t u r e  of t h e  s l i g h t  b r u i s e  makes it d i  f i c u l t  t o  d e t e c t .  Of- 
t e n  t imes ,  by t h e  t i m e  t h e  b r u i s e  i s  d e t e c t e d  t h e  h a r v e s t  is 
completed,  and it is t o o  l a t e  t o  make a  c o r r e c t i o n  i n  methods 
o r  equipment. The r e a l  need i n  an  a n t i - b r u i s e  campaign is f o r  
a  t e s t  t han  can be c a r r i e d  ou t  i n  t h e  f i e l d  a t  h a r v e s t  t ime  
when b r u i s i n g  is a c t u a l l y  occuring.  The t e s t  is more meaning- 
f u l  i f  you can demons t ra te  f r e s h  b r u i s e  i n  t h e  p re sence  of t h e  
peop le  who o p e r a t e  t h e  d i f f e r e n t  p i e c e s  of equipment used i n  
h a r v e s t i n g  and hand l ing  p o t a t o e s .  

Such a  k i t  a s  o u t l i n e d  was made a v a i l a b l e  t o  t h e  p o t a t o  
i n d u s t r y  t h i s  p a s t  s ea son  by t h e  Maine Coopera t ive  Txtension 
Serv ice .  The k i t  is s i m p l e  and easy t o  o p e r a t e ,  b u t  nonethe- 
l e s s  it is accu ra t e .  An exp lana t ion  of how it works is g iven  
by M r .  Paul  N. Mosher, P o t a t o  S p e c i a l i s t  f rem t h e  S t a t e  of 
Maine. 

"When a  p o t a t o  t u b e r  is i n j u r e d  a  n a t u r a l  c o l o r  change 
.- 
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occurs  from pink  t o  gray-black. This change i s  brought rtboizt 
by t h e  enzyme t y r o s i n a s e  being exposed and c a t a l y s i n g  t h e  czi- 
da t ion  of t h e  n a t u r a l l y  occuring t y r o s i n e .  This react iolr  ie 
slow and o f t e n  d i f f i c u l t  t o  see.  

Tyrosinase w i l l  a l s o  c a t a l y s e  t h e  oxida t ion  of para-eresol  
t o  form quinones which have an orang;e-red color .  Adding 5oEirzrt 
hydroxide t o  t h e  s o l u t i o n  changes t h e  pH from very ac id  t n  zssrr 
a l k a l i n e  and speeds up t h e  r e a c t i o n  and c o l o r  change." 

EQUIPhfENT REQUIRED 

Rubber Apron 1.50 
Rubber Gloves .70 
p l a s t i c  wastebasket 3.00 
P l a s t i c  Bucket ( 4  q t .  ) 2.00 
P l a s t i c  Funnel 1.00 
2 e a l l o n s  s o l u t i o n  .56 
2 h a s t i c  g a l l o n  j u  s 7 -- 

(used bleach jugs 
TrRG 

+approximate p r i c e s  

SOLUTION FORMULA 

For each one g a l l o n  of s o l u t i o n  mix 30 grams of para-eresek 
with 1 5  grams of sodium hydroxide and add one g a l l o n  of wateri., 

TESTING PROCEDURE 

1. S e l e c t  a t e n  pound sample of p o t a t o e s  and wash thein 
cleam of d i r t .  

2. Place  samples i n  a f o u r  q u a r t  p l a s t i c  bucket and in- 
merse them i n  t h e  t e s t i n g  s o l u t i o n  which has  been p laced  in %he 
. p l a s t i c  wastebasket.  Allow t h e  p o t a t o e s  t o  s t and  i n  t h e  solu- 
t i o n  f o r  one o r  two minutes. 

3. Remove t h e  bucket from t h e  wastebasket  and al low t h e  
s o l u t i o n  t o  d r a i n  back i n t o  t h e  wastebasket.  

4. P lace  t h e  t r e a t e d  p o t a t o e s  on a bur lap  sack  o r  0 t h ~ ~  
d isposable  s u r f a c e  and allow them t o  s t a n d  f o r  t e n  minutes.. 

5. Fresh b r u i s i n g  w i . 1 1  show up a s  reddish-orange marks 
i n  approximately two minutes. The c o l o r  w i l l  i n t e n s i f y  som9- 
what i n  t e n  t o  f i f t e e n  minutes. 

6 .  A t  t h e  completion of t h e  t e s t i n g  pour t h e  . t e s t i n g  sol:%- 
t i o n  back i n t o  t h e  g a l l o n  p l a s t i c  con ta ine r s .  A p l a s t i c  fan~cX 
w i l l  f a c i l i t a t e  t h i s  t r a n s f e r  wi th  a minimum o f s p i l l i n g .  The 

P : .38,:?, bucket ,  wastepaper basket  and f u n n e l  should be r i n s e d  wi th  --, 
water a f t e r  each use. I t  is a l s o  wise t o  r i n s e  t h e  rubber  gl.a-- 
ves and apron. 

- .  
7. Due t o  i t s  d i s t i n c t i v e  odor ,  t h e  . t e s t i n g  s o l u t i o n  ck:i ;  .::. 

be used i n  a wel l -vent i la ted  ..-- a r e a .  
.~ , -139- 
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1. This  s o l u t i o n  is very  c a u s t i c  and very  poisonous jn  
n a t u r e ,  and should be  s t o r e d  i n  p l a s t i c  non-breakable contain-  , 
e r s  which a r e  a p p r o p i a t e l y  marked with po i son  l a b e l s .  

2. The use  of r u b b e r  g loves  and rubbe r  aprons  is manda- 
t o r y  t o  p r o t e c t  t h e  p e r s o n  conducting t h e  t e s t .  

3.  Extreme c a r e  shou ld  be exe rc i sed  t h a t  t h e  s o l u t i o n  1 
does  n o t  come i n  c o n t a c t  w i t h  c l o t h i n g ,  t h e  eyes .  mouth o r  any 

. . exposed p a r t s  of t h e  body. 

4. Conta iners  should  be  thoroughly  washed ou t  a f t e r  every 
use. The r i n s e  wa te r  must be  disposed of i n  such a  way t h a t  it 
w i l l  n o t  contaminate  a  wa te r  supply  o r  a  s t o c k  feed ing  opera t ion .  

5. Trea ted  p o t a t o e s  must be  disposed i n  some manner t h a t  
w i l l  i n s u r e  t h a t  t h e y  w i l l  be  e a t e n  by n e i t h e r h m a n s  o r  animals. 

Because of i ts low c o s t  and s i m p l i c i t y  of o p e r a t i o n  it is 
almost  mandatory f o r  anyone concerned w i t h  p o t a t o  handl ing  t o  
o b t a i n  a b r u i s e  t e s t  k i t .  If posses s ion  of a  k i t  is your f i r s t  
o b l i g a t i o n ,  t hen  t h e  second and most impor tan t  o b l i g a t i o n  you 
owe t o  y o u r s e l f  is t o  UsK; IT. U t i l i z e  t h i s  k i t  t o  check every 
concev iab le  s t e p  i n  p o t a t o  handl ing ,  and f i n d  out  where t h e  
f r e s h  b r u i s e s  a r e  occur ing .  ''%en you have locatecq t h e  source  
of your  t r o u b l e  t a k e  s u i t a b l e  c o r r e c t i v e  me8sures. Probably 
t h e  most important  c o r r e c t i v e  measure you can under take  i s  t o  
t i g h t e n  up t h a t  l o o s e  n u t  behind t h e  wheel of t h e  t r a c t o r .  
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