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Generally, potato tubers roughly handled incur one or  both of two types of 
bruise. The first  is blackspot bruise which develops a dark, semispherical spot 
beneath t he  surface of a tuber from 24 t o  48 hours a f t e r  impact  with a hard 
surface. The second type is a sha t te r  bruise in which t he  tuber tissue splits or 
cracks  a f t e r  impact. These bruises can  develop independently or together. 
Shat ter  bruise can be more easily seen a f t e r  dipping t he  tubers in catechol, then 
t he  damaged surface will turn a pink or bright red color. 

With blackspot bruise t he  surface tissue is not broken. Therefore, t o  
loca te  these  bruises the  tuber has t o  be  peeled a f t e r  24 t o  48 hours t o  allow 
maximum development of t he  blackspot. 

The color change of t he  bruise i s  enzymatic (tyrosine changes t o  melanin) 
which can  be enhanced by higher temperatures.  Placement of tubers in a room 
heated t o  95°F for 6 t o  12 hours has been suggested a s  a method of promoting 
blackspot development more rapidly. 

Since hot water  is known t o  be more rapid and a be t te r  hea t  transfer 
agent  than air, studies were conducted to determine t he  feasibility of using this 
method for enhancing blackspot bruise development. 

Tubers were bruised by dropping a 100 gram weight with a semi- spherical 
end from a height of 20 inches on t he  s tem,  middle and bud portions of tubers. 

Water temperatures of 40, 50 and 60°C and soak increments a f t e r  bruising 
of 5, 10 and 20 minutes were used in these  preliminary tests. Blackspot readings 
were  made 7 hours a f t e r  dipping in hot water. The results a r e  presented in Fig. 
1. Approximately 88% of t he  blackspot bruise appeared a f t e r  a 7 minute soak in 
hot water  at 60°C. Higher temperatures  o r  a longer period in t h e  hot  water  could 
inactivate t he  enzymes and prevent full development of t he  discoloration. 

In another experiment tubers  s tored at 6'C were  warmed t o  16OC, bruised 
and then one-half of the  lo t  was soaked in hot water  at 60°C for 10 minutes. The 
other  half of the  samples were l e f t  at room temperature  of 20°C for  intervals of 
3.5, 7.0 and 24.0 hours. After t he  various intervals they were  hand peeled and 
blackspot readings taken. The results a r e  presented in Fig. 2 and indicates t ha t  a 
hot  water  (60°C) t rea tment  for 10 minutes was effect ive  in increasing blackspot 
development from 3e-88% a f t e r  3.5 t o  7.0 hours. These a r e  percent  of to ta l  
blackspot of bruised tubers obtained a f t e r  24 hours. 

This Presentation is pa r t  of t he  Proceedings of t h e  1985 Washington Po ta to  
Conference and Trade Fair. 



In a third t r ia l  5 cultivars, Lemhi, A-74147-2, Russet Burbank, Cascade 
and Kennebec harvested August 15 at t h e  Othello Research Farm and s tored at 
9°C were  bruised on August 17 and 21. Some of t h e  tubers were  peeled before a 
hot  water  soak of 60°C for 10 minutes, o ther  tubers were  peeled at various t ime 
intervals a f t e r  t h e  hot water t r ea tment .  The  control  t r e a t m e n t  was room 
tempera tu re  of approximately 20°C for  t h e  di f ferent  t ime  intervals. 

The results a r e  presented in Fig. 3. With all  5 variet ies t h e  t ime  interval  
of maximum blackspot development was approximately 5.5 hours for the  peeled 
and hot water  t rea tment .  Where t h e  tubers were  peeled a f t e r  the  hot water 
t r e a t m e n t  t h e  t ime  interval for maximum development was 7 hours. 

Tuber s ize  and initial pulp temperatures  have considerable influence on 
how rapidly tubers warm up for enhancing blackspot development. Large tubers 
and lower initial pulp temperatures  t a k e  longer t o  achieve high desirable tuber 
t empera tu re  with the  hot water  soak method. Length of soak period should be  
worked out t o  achieve maximum results. Table I indicates a range of t ime  
periods needed t o  achieve pulp temperatures  of 32 to3S°C with initial pulp 
temperatures  of 10, 16 and 21°C. 

These preliminary results  suggest t h a t  t h e  use of hot water  for short  
periods of t i m e  t o  enhance blackspot development may be superior t o  high room 
temperatures  in obtaining fas te r  readings for making harvester adjustments. 

The degree  of blackspot incurred by tubers  depends not only upon severity 
of handling during harvest and storage,  but  t h e  physiological condition of tubers 
al'so has a n  important influence. Two dif ferent  lo ts  of tubers handled the  same 
may have considerably different amounts of blackspot bruise, which means t h a t  
some tubers a r e  much more susceptible t o  bruise than others. The following 
fac to rs  have been implicated in influencing blackspot bruise development: 

1. Turgidity of tubers. This is  t h e  most important f ac to r  influencing 
blackspot susceptibility. Generally, slightly flaccid tubers  a r e  much 
more  susceptible t o  blackspot bruise than turgid tubers. Turgid tubers 
a r e  more susceptible t o  sha t t e r  bruise, especially at low pulp 
temperatures. 

2. Dry matter .  High solids or high specific gravity pota toes  a r e  more  
susceptible t o  blackspot bruise than low gravity potatoes. I t  is 
important t o  keep high solids pota toes  turgid and harvest  when pulp 
temperatures  a r e  above 50°F. 

3. Variety. Considerable differences exist  in blackspot susceptibility 
among varieties. Lemhi is  much more  susceptible than Russet 
Burbank. 

4. Tuber pulp temperature.  Low pulp temperatures  cause  tubers  t o  be  
more susceptible t o  bruise, especially shatter .  Generally, tubers  with 
pulp temperatures  below 45°F should not be  handled. Excessively high 
pulp temperatures  can  also increase susceptibility t o  blackspot bruise. 



5. Relative maturity. There is some indication t h a t  tubers which a r e  
from prematurely dying or dead vines a r e  more  susceptible t o  
blackspot bruise. However, t h e  d a t a  on this is  not very conclusive. 

6. Fert i l i ty level. Potassium deficient  tubers  a r e  very susceptible t o  
blackspot bruise. However, t h e  addition of potash does not 
completely el iminate blackspot. Deficient nitrogen and phosphorus 
levels, under some conditions have also been implicated in increasing 
blackspot susceptiblity. 

The information on blackspot susceptibility is  from: 

"Resume of blackspot," by Rober t  Kunkel. 1970. Proc. of 9 th  Annual Washington 
S t a t e  Po ta to  Conf., Moses Lake, February. 

Fig. 1. Percent  blackspot seven hours a f t e r  bruising and soaking in hot water at 
temperatures  of 40, 50 and 60 C for  periods of 5, 10 and 20 minutes. 
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Figure 2. Percent blackspot of bruised portions of tubers (3 spots per tuber) 
placed in hot water  (60 C )  for t en  minutes as compared t o  the  control 
held a t  room temperature  of 20 C. Read a f t e r  3.5, 7.0 and 24 hours. 
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Figure 3. Average blackspot readings of 5 cultivars, Lemhi, A-74147-2. Russet 
Burbank, Cascade and Kennebec peeled before a hot water  soak (60 C) 
fo r  10 minutes and peeled and read at various t ime  intervals a f t e r  the  
hot water  soak. The control  was room temperature  of 20 C at 
di f ferent  t i m e  intervals. 
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Table 1. Range of t ime  period (minutes) in hot water  at 60 C t o  raise pulp 
temperatures  t o  32-38 C with initial pulp temperatures  of 10, 16 and 21 
C. Av. tuber size 8 oz. 

I n i t i a l  pulp Range of time period 
temp. OC (minutes) 

10 8.0 - 12.5 
16 6.5 - 10.5 
2 1 5.0 - 8.5 


