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”*• Introduction
a The experim ental f in d in g s  in d ic a te  the p o s s ib i l i t y  o f th e use o f blood plasma 
na i t s  p rep ara tio n s  / f .e .  d r ied  plasma/ a s  a s u b s t itu te  of meat p ro te in  /1-4/.

Flavor is ,  however, the most c r it ic a l factor lim iting the range of applica- 
l °h of these preparations in commercial meat processing.

u It is  well know that the flavor of some products can be modified, in part, by 
lnS various spices /5/» ̂ However, there are no rules in th is respect and each preparation separate 

ests must be carried out._ The recognition of p o ssib ilities of improving the flavor of some dried plasma 
¿l6Parations, by the use of spiece preparations, was the aim of the presented 
work.

• Material and methods
Optimal doses /found during  th e p re lim in a ry  s tu d ie s/  o f the sp ic e s  and i t s  

ix tu re s  were added to  th e samples of f re sh  l iq u id  plasm a. The sub -th resho ld  va- 
o f the sp ice s  in  th e w ater so lu tio n  were taken  as th e  optim al m odifying dose. 

J ^ ja ix tu r es of blood plasma w ith  sp ic e s  obta ined  in  t h i s  way were d r ied  and sub-

?h is  work was p a r t i a l l y  supported by th e M aria Sklodowska-Curie Fund /P ro ject
PL~ARS-'l08/.

^«ted to sensory evaluation /6/.
6 spray- and drum-drying methods were used /7/.

n , The commercial preparations of following spices were used: marjoram, lovage, 
lueE, dried go r l ic  preparation. The water solutions of non-modified dried plas- 

s? Preparations were used for the checking of the detection and recognition thre- 
t”°lds of their odor. That was determined in two series /ninemember panel/ using

Method of l im i t s  /8 ,9/ . I n v e s t ig a t io n s  were c a r r ie d  out a t  th e fo llo w in g  tem-
I^ ratuges:

20 C -  as "room" temperature,
Th -  as temperature of the hot-served sausages.ae.dijjferences found in the flavor of the non-modified and modified plasma prepa
Qhions /as %/ in d ic a te d  the degree o f th e f la v o r  m o d if ic a tio n . -•

AH  r e s u l t s  were ana lyzed  s t a t i s t i c a l l y  and the mean v a lu es  only are-p resen ted  
attach ed  t a b le s .
R esu lts
I lav  or m o d if ica tio n  o f the sp ra y -d r ie d  plasm a:

The d e tec t io n  and reco g n it io n  th resh o ld s  o f th e spray d r ied  m odified p la s 
ma P rep ara tio n s and changes o f th e se  v a lu e s  in  comparison to  non-m odified 
Plasma p rep ara tio n s  a re  shown in  Table 1.

The b e s t e f f e c t  was ob ta ined  w ith  th e d r ied  g a r l i c ,  which a l t e r e d  the de
l e t i o n  th resh o ld  by 440%. Good m od if ica tio n  p ro p e r t ie s  were noted in  the use 
° f  lovage and marjoram.The highest detection threshold in the preparation modified with the doub- 
l e~component mixture was obtained for dried garlic + marjoram at 20 C /680 %/, 
and for lovage root and marjoram at 40UC /3&0 %/• The highest detection thre
shold in the preparation modified with the triple-component mixture was found 
for dried garlic + marjoram + lovage root /1080 %/.

0 The reco g n it io n  th resh o ld  in  the non-m odified plasma was found h igher a t
C. The sp ra y -d r ie d  p rep ara tio n s  m odified w ith  each sp ice  dem onstrated a 

h igher reco g n it io n  th resh o ld  a t  40°0 and a lower a t  20 C. For sp ice  a percen ts 
|e c a lc u la t io n  was made concerning th e s h i f t  in  the reco g n it io n  th resh o ld  of 
“he m odified to  the non-m odified plasm a. The h ig h e s t reco g n itio n  th resho ld  in  
®he non-m odified plasma was found fo r lovage roo t a t  20 and 40 C.
, Dried garlic and nutmeg increased the recognition threshold considerably, 
ihe highest recognition threshold in the plasma modified with the double-com-

i



Table 1. Values of determined thresholds of spray-dried plasma preparations

Used Herbs Detection threshold Recognition threshold
/concentration — ?n0n 40°C 20°0

— r ------— r l5 ------T~----5------— r

Lovage /1,5/ 36 360 35 233 69 164 76 152
Nutmeg /1,0/ 29 290 41 273 52 124 60 120
Black paper /3,0/ 31 310 24 160 52 124 54 108

Garlic /1,0/ 44 440 50 333 62 148 72 144

Marjoram /4,0/ 42 420 32 213 53 126 55 110

Garlic+lovage 
/1»0+1,5/ 62 620 53 353 92 219 94 188

Lovage+mar joram 
/ 1,5+4,0/ 51 510 54 360 85 202 91 182

Garlic+marjoram 
/1,0+4,0/ 68 680 41 273 107’ 254 86 172

Garlic+marjoram+
lovage
/1,0+4,0+1,5/ 100 1080 101 673 141 336 137 274
Marjoram+garlic+
nutmeg
/4,0+1,0+1,0/ 78 780 63 420 122 291 91 182_^.

V -  determined values / x 10“ ĝ/
G -  change of value /%/

o d foipouent spice mixture was observe^ for dried g arlic  + marjoram at 20 0 ana 
dried garlic  + lovage root at 4C C. , _

However, the highest recognition threshold in the plasma preparation iau 
fied  with triple-component spice mixture was found for dried garlic  +
+ lovage root /336 %/

B. Flavor modification of the drum-dried plasmas r,ve?r
Detection and recognition threshold values of the drum-dried plasma v 

rations are shown in Table 2. on°G
In the non-modified plasma, the detection threshold was higher at ,

that at 40°C. , • j QfflonSti8The drum-dried preparations modified a lternately with each spice aem
i i . 1 _ a  •  1.1.  -   1. «  1 J  HIV, «  ■? -P i «  i  m i  1 rtlJOD’ fited a higher detection threshold at 20°C. The modification with lovage *te' 

resulted in a sh ift  of the detection threshold in the non-modified ElaSTIfic8" 
parations by 223/». This exhibited excellent properties of "off-odor 
tion in plasma preparation both at 20 C and 40 G. Among the double—comp̂ ^
mixture prepared from three spices, the mixture of lovage root + mar3°*a24?̂ ' 
resulted in the largest sh ift of the detection threshold which attained  
The highest detection threshold in the modified drum-dried plasma was.i° 
in the triple-component spice mixture containing lovage root + marjoram
dried garlic  /260 %/. 0 si»*10Detection threshold in the non-modified plasma was higher at 20_o. 
ly ,  the recognition thresholds in the drum-dgied preparations modified a 
nately with each spice were a l l  higher at 20 C. . n m0*’

The highest recognition threshold was noted in the plasma préparant .0g. 
d ified  with lovage root thus indicating i t s  excellent modification prope 
The recognition threshold was shifted by nearly 160%. .

The highest recognition threshold in the plasma preparation modifie“ 
the double-component spice mixture was found for dried garlic  + marjoram. 
ka. i. v.11 +via ovonoii ViicrViAKt ennim i t  ion threshold was noted in the t r ip __

the protein preparations both spray- and drum-dried.



^abi
■® 2. Values of determined thresholds of drum-dried plasma preparations

sed Herbs 
concentration 
10 mg %/

Detection threshold Hecognition threshold

VaSQ / 1 , 5 /
ntmeg / 1i0/

la°k paper /3,0/
^ n ic /1>0/

I i'oram /4,0/ 
/ l^ J ^ lo v a g e

^ 5 A l S / ri30rani

GqJjI j

lovöge+mar3°räm+

£ « r ,0+1,5/
5 u t£ eam+Sarlic+

, 0/
V _

_ T 20°0
c — V

-40°C
-----------TT“

o
c

00OJ —4.Q°S
67 223 60 240 99 160

V
92

C
156

43 143 35 140 79 127 76 129
37 123 35 140 63 102 62 105
4-7 157 41 164 72 116 62 105
51 170 39 156 68 110 65 110

43 143 45 180 69 111 70 .119
74 247 58 232 114 184 92 156

73 243 48 192 121 195 84 142

78 260 93 372 130 210 144 244

60 200 75 300 920 1484 112 190
determined value /x 10“  ̂ g/ 
chenge of value /%/

4.
^0riciuS j_ons

S  findirif?  Presented above indicate that there is  a p o ssib ili
ty i^r esbo'iH,jhinS4-^ ? specific odor of the plasma preparations. I t can be realized  
Svits r y L 9 ™ !1! 168 of selected herb spices added to the liquid plasma prior 

Ve*al t im ^ f 'J ^  recognition and detection thresholds in these preparations were 
ct< ^hese r'eS than in case of the non-modified preparations.
CqS of « S 2 f a: i i ° 5 S Produced in the way described above were used in the produ- 
C® of t h e n l m i l ^ tS ‘ rh®fr orSanoleptic quality was better than in the 
t i t le d a d d i t T ™ ^ ie d preparations. Such resu lts could not be reached by an

of seleitpH ^,®Plce s .duri nŜ Pr °ce3oing- The application of adequete quan- 
„w t6d sPic ?s Pnor to drying o f plasma contributed presumably to r

H >  odor °Rn^eSv,in the 00mP0 3 it i°n of the chemical compounds responsible forSuch changes can not resu lt nniv fmm +-v,~ __ *_— -tin *1'19 odor “^ o f ix io n  o i tne cnemicai compounds responsible t o
O  o new Can ? esui J  only from mixing the spices and forma-
stĥ Ied bet-,.rehUi i ani-> fla vo r* During thermal processing new chemical reactions 

uiie s . een the flavor compounds. However, th is problem requires separate
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