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~ - ~ H E  desirabil i ty of having a number  of samples 
_ [  deodorized simultaneously under  identical  condi- 

tions of time, tempera ture ,  pressure,  and  s team 
flow p rompted  the design of a mult iple  labora tory  
deodorizer. Because in studies on the flavor problem 
of soybean oil it has f requent ly  been necessary to 
compare four  samples (1),  a f o u r - u n i t  deodorizer 
was constructed. Bailey and Feuge (2) have de- 
scribed a single all-glass labora tory  deodorizer and 
Sanders  (3) has described a mult iple  stainless-steel 
type.  Fea tures  f rom both of these installations have 
been combined in the current  design along with cer- 
tain other improvements.  Because of the deleterious 
effect of metals upon the stabil i ty of edible oils (4) 
and because of the advantage of visibility, an all- 
glass assembly was favored over meta l  types.  The 
potent ial  hazard of breakage of glass equipment  dur- 
ing the deodorization process is minimized by  con- 
duct ing tbc entire operat ion in a hood provided with 
a safety-glass window. An oiI ba th  serves both for  
heat ing and cooling the flasks. Provision is made for 
the measurement  and control of the rate  of steam 
generation. The deodorization flasks are equipped 
with baffle plates to prevent  the bumping  over and 
mixing of the samples. 

Apparatus. One of the impor tan t  features  of the 
appara tus  design (Fig. 2, 3) is the steam generator  
which permits  the measurement  of ra te  of steam flow. 
I t  is eonstrncl.cd f rom a 250-ml. g radua ted  cylinder. 
A 10/30 s tandard  taper  gronnd-glass joint  is sealed to 
its top and a piece of 7-ram. tubing,  r ing sealed into 
th'e bot tom of the graduate,  extends near ly  to the top 
of the graduate.  The lower end of the 7-mm. tubing 
ends in an inner 24/40 s tandard  t ape r  ground-glass 
joint. Three-mm. capi l lary tubing is sealed to the 
bot tom of this ground-glass joint and extends to the 
tlottom of the deodorizer flask. Wate r  to be vaporized 
is placed in the g radua ted  cylinder. The rate of 
steam generat ion is adjusted by  controll ing the tem- 
pera ture  of the water. I f  a different rate  is desired 
for each of the four  samples, the rate  can be regu- 
lated by  winding a few strands of Nichrome wire 
around each cylinder and connecting the wires to 
autotransformers .  However,  for most  deodorizations 
the same rate of steam flow is desired in each flask. 
This rate  is adjusted by  controlling the air  temper-  
ature of the hood in which the generators  stand 
(Fig. 1). 

Another  significant fea ture  of the deodorizer is the 
construction of the flasks containing the oil samples 
(Fig. 2 ). These flasks are designed with per fora ted  
baffles which effectively prevent  the b u m p i n g  over of 
oil f rom one flask to another.  The baffles are r ing 
sealed into 3-liter flasks at the base of the neck. Sam- 
ples of oil up to 1,000 ml. have been deodorized in 
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these flasks without  difficulty fronl bumping.  The 
four flasks are connected to an l I - s h a p e d  exhaust  
manifold by  means of 24/40 s tandard  t aper  joints. A 
50-ml. bulb is blown in the manifold at the inter- 
section of each arm of the cross member.  These t raps  
serve to collect condensate. The 5-ram. glass tubing,  
which is sealed to thc 24/4(} s tandard  taper  joints on 
the exhaust  nlanifohl, permits  the introduction of an 
inert gas at  the completion of the deodorization. Be- 
fore sealing on these tubes, a hole was bored into 
the outer ground-glass joint. A corresponding hole 
was bored in the inner ground-glass joint  of each 
steam generator.  By rotat ion of the steam gener- 
ators the two boles may  be aligned and  the inert  
gas can enter  any  one or all of the steam generators 
(Pig.  3). " B r e a k i n g  the v a c u u m "  at this point  pre- 
vents the oil f rom being drawn back into the steam 
generator.  

The manifold,  flasks, and steam generator  system 
are evacuated through a spherical ground-glass joint  
car ry ing  a manometer .  Rubber  tubing connects this 
joint  to a cold-finger condenser which is cooled with a 
solid carbon dioxide-acetone mixture.  A second ma- 
nometer  is a t tached between the condenser and the 
vacuum pump.  The two manometers  indicate the 
pressure gradient  through the condenser. 
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The manifold  with steam generators  and flasks 
at tached is mounted  on a f rame which may  be placed 
in an electr ical ly-heated and thermostat ical ly-con-  
trolled oil ba th  (Fig. 1). I t  can be b rought  to an 
operat ing t empera tu re  of 210~ in 120 minutes. A 
cooling coil consisting of 40 feet of l~-inch stainless- 
steel tubing is located in the bot tom of the oil bath. 
The ba th  t empera tu re  can be dropped f rom 210 ~ to 
38 ~ in 100 minutes  by  running  tap water  (17 ~ ) 
through this coil. A complete record of t empera tu re  
changes dur ing the course of the deodorization is ob- 
tained f rom a mult iple  recording potentiometer,  with 
thermocouples in the oil bath, deodorization flask well, 
and steam generator.  

troll ing the rate  of air  flow through the hood. Since 
the oil ba th  is thermostat ical ly  controlled, little at ten- 
tion other than  filling the solid carbon dioxide t r ap  
is required unti l  the deodorization is completed. At  
tha t  t ime tap water  is passed through the coils and 
tile ba th  is cooled to 38 ~ to 40~ The vacuum pump  
is then s topped and the stopcock leading to the inert  
gas (ni t rogen less than 0.002% 02) is slowly opened 
to " b r e a k "  the vacuum. 

The t ime of deodorization is a function of the tem- 
perature ,  pressure, and ra te  of steam flow (5). With  
the appa ra tu s  described, a t empera tu re  of 210~ 
a pressure of approx imate ly  1.0 ram. Hg, and a steam 
rate of approx imate ly  1% of the sample weight per  
hour are used. Samples of a refined, bleached soy- 
bean oil were deodorized under  these conditions for  
0, 1~, 1, 2, and 3 hours. They were submit ted  sub- 
sequently for  organolcptic evaluation (1) and the 
results arc included in Table 1. No significant dif- 
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FIG. 2. Deodorizer assembly mounted on frame. 

] t  should be noted that  the present  design permits  
the use of glass deodorizers with a degree of safe ty  
previously found only with metal  deodorizers. When 
the deodorization is pe r fo rmed  in glass on the labora-  
tory  table the vigorous ebullit ion of s team through  
oil at 210~ under  vacuum presents a potential  haz- 
ard. Even  more dangerous is the removal  of the 
heater  at the completion of the deodorization and the 
introduct ion of cooling water  on the hot surface of 
the flask. I n  the present  design the whole operat ion 
is conducted in a hood provided with a safety-glass 
window. The oil in the ba th  serves both  to heat  and 
to cool tile flasks in a g radua l  manner .  

Operation, The operat ion of the deodorizer pro- 
ceeds as follows: First ,  the appa ra tus  is charged with 
oil, water,  solid carbon dioxide, and  acetone and the 
vacuum p u m p  is started.  As the oil ba th  reaches the 
operaging t empera tu re  i t  raises the a i r  t empera tu re  
of the hood. This t empera tu re  controls the ra te  of 
steam generat ion and is adjus ted  by  a damper  con- 

xhaust 

Tubing 

FIe. 3. Diagram showing details of construction of manifold 
and flask including steam generator, and method of introducing 
inert gas. 
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TABLE 1 
F l a v o r  S c o r e s  a n d  O x i d a t i v e  Stabi l i t ies  of D e o d o r i z e d  Oils  ~s a 

F u n c t i o n  of D e o d o r i z a t i o n  T i m e  

D e o d o r i z a t i o n  t ime at  210~ 
Signif i -  
c a n c e  

Proba-  
bi l i ty   hours I : ours I 1hour I   hour ~ 

0 t i m e  

8.8 I 8 ~  I 8.4 I 8.6 8.1 0.26 to 
(0.44) b ( , . ~ )  (0.39) (0.22) (0.34) +~ 0.74 

S t o r a g e - - 3  days ,  60~ 

5.7 (1.3) 5.3 (1.5) .49 
5,3 (1.3) 4.6 (1.5) + .2O 

P e r o x i d e  va lues  (A .O.M.  condit ions ,  8 h o u r s )  

18.2 1 1 4 . 6  1 2 0 . 6  1 1 5 . 0  ( 1 4 . 6  I 

a H e a t e d  to 2 1 0 ~  a n d  cooled.  
b V a l u e s  in p a r e n t h e s e s  are p e r o x i d e  values  at the t ime  of tas t ing .  
e ~_ No s ignif ican~ dif ference.  ( F o r  definit ion of s tat i s t ica l  t erms  see 

ref.  1 ) 

ferences in flavor scores were indicated between  the 
5 samples by the taste panel, either immediate ly  after 
deodorization or after 3 days'  storage at 60 ~ From 
these results it is concluded that a sat isfactory de- 
odorization is obtained in this apparatus in less than 

TABLE 2 
C o n s t a n c y  of F lavor  Scores  and  of Oxidat ive  Stabi l i t ies  of  Oils 

P r o c e s s e d  in the Four- f lask  D e o d o r i z e r  

I I I Signif i -  P r o b e -  F lask  1 F l a s k  2 F lask  3 F l a s k  4 c a n c e  bi l i ty  

0 t ime  

7.9(0.74)~ I 8.2(0.81) 7.8(0.84) 1 8.3(0.69) I d b O.3toO.9 

Storage--4 days, 60~ 

5.1(9.1) 5.5(8.5) + 0.57 
5.7(6.5) 5.1(12.5) I -~ .42 

.47 5.0(8.2) 5,6(8.0) 5.4(8.8) 6.0(9.7) 6.1 4.8 (12.2) ] (8.0) ~ -4- .11 .75 

5.5 (6.5) 5.9 (5.7) Q- .61 

P e r o x i d e  wt lues  ( A . O . M .  condi t ions  8 h o u r s )  

I 545 I ( I 
* Vatues  in p a r e n t h e s e s  are p e r o x i d e  values  at the  t ime of tas t ing .  

q- No s ign i f i cant  di f ference .  ( F o r  def ini t ion of  s tat i s t ica l  t e r m s  see  
ref. 1 ) 

1 hour. The deodorization time indicated in the table 
is the time the samples were maintained at 210 ~ . 
Actual ly  deodorization occurs during the t ime the 
temperature is being raised to 210 ~ and lowered to 
40 ~ . 

A cheek of the constancy of oils produced in the 
four  flasks was  made by s imultaneously  deodoriz ing 
four  samples of  the same oil. These samples were 
submitted for organoleptic evaluation (1) and the 
results are l isted in Table 2 along with the peroxide 
values after 8 hours in the Swi f t  stabil i ty apparatus.  
Both chemical and organoleptic evaluations show no 
significant difference among the samples. 

S u m m a r y  

A glass laboratory deodorizer has been described 
which permits the s imultaneous deodorization of four  
samples under nearly identical condit ions of time, 
temperature,  pressure and rate of  steam flow. The 
design includes provis ion for measuring and control- 
l ing the steam flow, for prevent ing bumping,  for  
" b r e a k i n g "  the vacuum, and for heating and cooling 
the deodorizer. Successful  deodorizations have been 
made in relatively short  periods of time. Upon  de- 
odorization of the same alkali-refined bleached oil in 
each of the four  flasks no difference has been found  
either in the initial quality or in the stabil i ty of  the 
samples. 
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