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SUM M A RY

A-
Recently, extracellular glutaminase o f  Bacillus subtilis GT strain was purified by ion-exchange 

filia tion  and hydrophobic chromatographies. The enzyme completely converted L-glutamine into L-glu* 
acid (Glu). This study w as conducted to determine the effect o f  glutaminase from Bacillus subtilis G T stra' 
sensory evaluation o f  processed meat products. Model sausage was prepared as follows: ground pork mea 
mixed with 2% NaCl, 100 ppm N a N 0 2, 0.5%  white pepper, 0.25%  polyphosphates and 10% distilled "'a 
PH  w as adjusted to 6.0. One group o f  samples was cooked at 75 °C for 1 hr immediately after being st c 
into collagen  casing, another group was cooked under similar conditions after curing for 3 days at--------  O----r unuvi oiiiiiiai ÛliUiUUiia ailCI UUI lllg 1UI J

Glutaminase w as added 0 .001 , 0 .05 , 0 .1 unit (U ) per gram meat following the addition o f  10% distil*—- ^  
to the sausage at mixture. Glu was determined using a Yamasa L-Glu A ssay Kit (Japan). Sensory evaluat ^ 
w as carried out by the ranking method and the results were analyzed with Kramer's method. Glu con«^ -( 
m odel sausage increased with the amount o f  glutaminase preparation. In a sample after curing for 3 da)'^j 
w as higher than that immediately after curing. The 0.1 U  glutaminase sample immediately after curing ^  
0 05 U  glutaminase sample after curing for 3 days showed significantly excellent sensory evaluation- ^  
results suggested that the sensory evaluation o f  processed meat products is improved by addition 0 
glutaminase preparation.

Introduction

It has been well-known that in addition to the four basic tastes, sweetness, bitterness, soumesS’ ^  
saltiness, another primary taste has the ability to enhance or improve the flavor o f  foods. This is describe^ 
the word umami, derived from the Japanese for deliciousness (Kawamura and Kare, 1987). This 
mainly responds to ammo acids, especially L-glutamic acid (Glu). Because, the receptor for Glu is d’ 
from the receptors for the four basic tastes, Glu does not affect the taste o f  the four primaiy tastes, &e g{ 
quality o f  Glu is different from that o f  other primary tastes and umami cannot be reproduced by mixing 
the four basic tastes (deMan, 1990). In general, monosodium glutamate (M SG) has long been used as a 4 
enhancer and is now  being considered as a primary taste, umami, in meat products manufacture. *
throughout developed countries, there has been a tendency to avoid the addition o f  M SG in processed ^  
products. Therefore, in manufacturing meat products o f  good flavor, it is necessary that endogenous u^ 
components are maximally extracted from the raw meat materials during preparation. gel-

Recently, extracellular glutaminase o f  Bacillus subtilis GT strain w as purified by ion-exchange ̂  
filtration and hydrophobic chromatographies (Shimizu et al., 1991). The enzyme specifically converts fr ^  
glutamine (Gin) into Glu. The glutaminase preparation has already been used in Japanese traditional fo14” t > 
foods such as m iso (Harayama and Yasuhira, 1991) and soy sauce (Nakadai and Nasuno, 1989; Tomita, 6 
1989), and as a result o f  a sensory evaluation, the majority o f  panelists pointed out increased umami in , {o
by the addition o f  the glutaminase preparation (Harayama and Yasuhira, 1991). This study was conduc 
determ ine the effect o f  glutaminase from Bacillus subtilis GT strain on sensory evaluation o f  process 
products.
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Mi[ate«ïals and Methods

°luta

Purification and characterization o f  glutaminase

Mtratg ® ase Was purified by the following six steps: step 1, preparation o f  Bacillus subtilis GT strain culture 
¡nyi’ s  eps 2 t0 6  were D EA E-C ellulose, Hydroxylapatite, DEAE-Toyopearl 650M , Sephacryl S -200  and 

CL'4B  column chromatographies, respectively (Shimizu et al„ 1991). For the enzyme 
6.0. J  “*e above steps, only free L- and D-glutamine were hydrolyzed. The enzyme w as most active at pHu>andst w " “ iy-giuiauuiic w cienyuroiyzea. r ne enzyme w as most acuve at pH
fl>r enzvm3 6 *n 3 p B  ran8e op 5 .0  - 8.0. This enzyme was stable up to 50°C , and the optimum temperature 
PreSeriCe e reaction w as 50°C . This enzyme manifested more than 85% o f  its original activity even in the 
8lutarnina ° f  25°/o NaC1 at pH 5 '5 ' The enzyme completely converted Gin into Glu. One unit (U ) o f  
°f:reacts ^  actlVlty  is defined as the amount o f  enzyme that forms 1 pmol o f  Glu per minute in the initial stage 

H°n from 0.5% o f Gin at 37°C .
2.

Riedel sausage preparation and addition o f  glutaminase
M°del sa
P°rk nieat Was PrePare<1 as follows: after fat and connective tissue had been removed from commercial 
hfeiko me (ha.m  ̂as far as possible, the meat was ground twice through a plate with 3.2  mm diameter holes on a 
° S0/» whit ChopPer N o- 5- The ground meat (10 0  g) was thoroughly mixed with 2% NaCl, 100 ppm N aN O ,
^ iu m , — “  ™  ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -

“>t0 o^i,tlC acid or NaOH. One group o f  samples was cooked at 75°C  for 1 hr immediately after being stuffed

White W ' W/ --- o-- J ----- — ■•**** •»' » * » VV |/|/«U
—um me. Pf pper’ ° -25°/o phosphates (40% sodium polyphosphate, 30% sodium pyrophosophate, 20%  

Wlth iactj aPhosphate, 10% potassium metaphosphate) and 10% distilled water. The pH was adjusted to 6 .0
iHtrv « Q r M aO T -T  O t l P  o r o n n  c o r r m lp c  u r o c  o a a I ’ô /4 o f  *7 C fo»- 1 ___ J  : _ a . o  . r  - . rv* i

MJJIqq- c------r ------------1------------------------------« x u . u x u i i \ * K x i a i . s * i y  anti aiuilCU

days at 8 , " casing (curing 0  day sample), another group was cooked under similar conditions after curing for 
Edition of noCUring 3 dayS sampley Glutaminase was added 0 .001, 0 .0 5 ,0 .1  U  per gram meat following the 
Sens°ryev i °°/o distilled water to the sausage at mixture. The sample w as analyzed for Glu content and a 

vahiati0n w as performed.

%  wasde
t!6 determ; er*T‘‘ned usin8  a Yamasa L-Glu Assay Kit (Japan). This kit is based on a colorimetric method for 
^  abs0 k natl0n op L-Glu with a new  h eot ———-  1 - * —

r ^ c c  was measured at 600  nm.

itiön w as performed, 

determination o f  Glu

& im a m i is uascu un a uuiui m icinc meuioa ior
ion o f  L-Glu with a new  heat-stable enzyme, L-Glu oxidase, which exclusively acts on L-Glu.

4.
SenlS0ry evaluation

**̂0ry £
^ettl°d is u s ^ 1'011 Was carried out by the ranking method (Institute o f  Food Technologists, 1981). This 
s'Ur Case Urn t0 makC simu*tane°u s comparisons o f  several samples on the basis o f  a single characteristic, in 
^ ' ‘haneouT011 (deliciousness)- Samples (which may include a control or standard) are presented 
a totals S y 3nd ranked according to intensity o f  the characteristic designated, in our case umami intensity. 
> i s  o f th° rHaVerage ranks obtained for each sample; differences are interpreted through statistical 
^etfl°d ( 1963)data W e USCd 4 sam p,es- each ranked by 9  panelists. The results were analyzed with Kramer's

H i t ,
a,,d Discussion

J ^ g e s  afte anilc acid oontent: The effect o f  added amount o f  glutaminase preparation on Glu content in pork 
wUr“tg in c r e a s e '08  f° r 0  and 3 days is shown in Fi& 1 Glu content in model sausages o f  both 0  and 3 days 
c as higher c j With lhe amount o f  glutaminase preparation. Glu content in all samples after curing for 3 days 
■yjbtig f0r 0 ®mPared to those after curing for 0 day samples. Glu content in the 0.1 U  glutaminase sample after 
¡a producti 3y and ihe 0  05 U  glutaminase sample after curing for 3 days increased to about 300  pg/g  meat. 
CljCreased b 0I|  o f  Glu in samples after curing for 0  day to which 0 .001, 0 .05  and 0.1 U  glutaminase was added 
tjhflg for 2 d '3 ’ 2,7 311(1 3 3  time s  that o f  the control, respectively. The production o f  Glu in samples after 
in CS that o f  f ys a^er additi°n ° f  the same amounts o f  glutaminase as above increased by 1.5, 3.4 and 3.9  
1 ? eased by 1  ̂ contro1. respectively. Harayama and Yasuhira (1991) reported that the production o f  Glu 
gl *g of mjso to 1 -6 times by adding 0.1 to 0 .5  g o f  glutaminase preparation (Daiw a Kasei K. K., Japan) per 

ahiinaSe °  at tbe beginning o f  fermentation. However, the glutaminase preparation contained 80 U  
per gram enzyme, and in addition, this preparation contained ca. 2 ,700  A U lg  bacterial a-amylase
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and ca. 6 ,40 0  PU /g protease. In any case, it is suggested that Glu content in processed meat products mcrea 
with the amount o f  glutaminase preparation. . ^
Sensory evaluation: The effect o f  added amount o f  glutaminase preparation on sensory evaluation °  ^
sausages after curing for 0 and 3 days is shown in Tables 1 and 2. W e used 4 samples, each ranke 
panelists. Rank totals required for significance at the 5% level using Kramer's method (1963) are 15-3 • 
is to say, test samples with rank sums o f  less than 15 are superior, and test samples w ith rank sums greater ^  
30 are inferior. Since none o f  these rank sums exceeds 30  or is less than 15, w e cannot conclude that 
these samples are superior or inferior. Table 1 show s that the rank sum o f  the 0.1 U  glutaminase samp e ^  
curing for 0  day is less than 15, indicating it as being superior. The 0.001 U  sample, however, has a rari^ ^
greater than 30, so that it may be considered inferior. Table 2 shows that the rank sum o f the rank
glutaminase sample after curing for 3 days is less than 15, indicating it as being superior. Control has a ^  
sum greater than 30, so that it may be considered inferior. The 0.1 U  glutaminase sample after curing f°r 
and the 0 .05  U  glutaminase sample after curing for 3 days showed excellent sensory evaluation. However.  ̂^ 
results for the 0.001 U  glutaminase sample after curing for 0  day w as notably inferior (Table 1) and the ^  
glutaminase sample after curing for 3 days was not particularly superior (Table 2) in the present stu y> 
reasons for this being unknown at the present time. on foe

Further work w ill be needed to clarify the effect o f  glutaminase on sensory evaluation an  ̂ 0 
composition o f  amino acids o f  processed meat products.

Conclusion
•naSe

These results suggest that Glu content in model sausage increased with the amount o f  glutan1 ^  
preparation, and the 0.1 U  glutaminase sample after curing for 0  day and the 0 .05  U  glutaminase samp e ̂  ^  
curing for 3 days showed excellent sensory evaluation. In conclusion, the presented results suggeS* 
sensory evaluation o f  processed meat products is improved by addition o f  this glutaminase preparation.
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