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ABSTRACT

The quality of commercial sauce products was evaluated through pH, soluble solid content, salinity, water activity and microbial
analyses. The pH of sauces was 2.38~5.30, soluble solids were between 6.03 and 71.67, and distributions of salt were 0.23~
5.00% in 32 commercial sauce products. In addition, water activity of vinegar red pepper sauce and spicy soft tofu stew stock
were determined 0.773 and 0.988, respectively. Yeast, mold, Staphylococcus aureus, E. coli and coliform were not detected
in any sauces. Higher level of total viable cells (TVC) resulted in pH over 4.2. TVC of shelf-stable sauces was 1.0~3.6 log
CFU/g. TVC of seven sauce products was classified as non-potentially hazardous foods by temperature controlled for safety
standard (TCS), even though levels were over acceptable guidelines of the USDA (3 log CFU/g). These results indicate that
the standard and classification of commercial sauce products should be modified and controlled strictly.
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Table 1. Classification of commercial sauce product

rslzrr:llgii Product name Category c?):fdriiig:n
1 Tasty soy sauce TK" SH?
) Black Vi'nega'red red pepper TK SH
sauce with citron
3 Vinegared red pepper TK SH
sauce(O)
4 Vinegared red pepper sauce(C) TK SH
5 Plum sauce TK SH
6 Kastuobushi sauce N SH
7 Basil pesto sauce N SH
8 Sesame dressing ™ SH
9 Apple chilli sauce N CH
10 Sweet chilli sauce N SH
11 French dressing ™ SH
12 Pineapple dressing N SH
13 Tomato island salad dressing N CH
14  Strawberry salad sauce N SH
15 Spicy sofF tofu stew stock CK CH
with manila clam
16  Spicy sausage stew stock CK CH
17  Spicy soft tofu stew stock(P) CK CH
18  Chilli japche sauce CK SH
o e shieed o
20  Kalbi marinade for pork(C) CK SH
21 Sa.uce for Korean spicy CK SH
chicken stew
22 Kalbi marinade for pork(D) CK SH
23 Spicy sauce for braise chicken CK SH
24 Cheese cream spaghetti sauce CN SH
25  Blackbean sauce CN CH
26  Mapatofu sauce CN CH
27  Curry sauce CN SH
28  Oyster sauce CN SH
29  Chilli shrimp sauce CN SH
30 Tomato spaghetti sauce with CN SH
cheese
31  Tomato spaghetti sauce CN SH
32 Oriental steak sauce CN SH

Y T=table sauce, C=cooking sauce, K=sauce for Korean foods,
N=sauce for non-Korean foods.
? CH=chilled, SH=shelf-stable.
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Table 2. Range of temperature controlled for safety (TCS) by pH and water activity (a,) of food

pH
o <42 42~46 46~5.0 50~5.6 5.6<

<0.85 Non-TCS" Non-TCS Non-TCS Non-TCS Non-TCS
0.85~0.88 Non-TCS Non-TCS Non-TCS Non-TCS Non-TCS
0.88~0.90 Non-TCS Non-TCS Non-TCS ? ?
0.90~0.92 Non-TCS Non-TCS ? ? ?
0.92~0.95 Non-TCS ? 2 ? ?

>(0.95 Non-TCS ? * * *

Y Non-TCS (Temperature Controlled for Safety)=no need of temperature controlled for safety, ?=need of temperature controlled
for bacteria, %=need of temperature controlled for spore, TCS=PHFs (potentially Hazardous Foods), non-TCS=non-PHFs.
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Table 3. Chemical characteristics of commercial sauce products

HOoFA o} RATHEETE

Sample number Product name pH Soluble solid (°Brix) Salt (%)
IR Tasty soy sauce 4.22+0.01" 51.3740.06° 4.03+0.02°
2 Black vinegared red pepper sauce 3.9240.01° 54.67+0.85" 4.070.05°

with citron

3 Vinegared red pepper sauce(O) 3.48+0.01° 52.33+0.24° 4.23+0.02°
4 Vinegared red pepper sauce(C) 3.18+0.00° 60.67+0.24° 4.73+0.02°
5 Plum sauce 2.38+0.01° 6.03+£0.02° 4.70£0.00°

(3.44+0.71)” (45.01+22.09) (4.35+0.34)
6 Kastuobushi sauce 5.20+0.01* 47.77+0.06™ 3.90+0.00?
7 Basil pesto sauce 4.09+0.01° 19.33+10.84% 0.23+0.02%
8 Sesame dressing 3.79+0.00" 27.87+0.86™ 1.2340.06°
9 Apple chilli sauce 3.69+0.01° 44.80+0.18" 3.47+0.02°
10 Sweet chilli sauce 3.46+0.00° 52.80:0.04® 4.40+0.00°
11 French dressing 3.45+0.01° 25.87+0.02% 1.63+0.02*
12 Pineapple dressing 3.34+0.00% 25.20+0.10™ 3.07+0.02%
13 Tomato island salad dressing 3.34+0.00" 19.33+0.22% 1.37+0.02°
14 Strawberry salad sauce 3.17+0.01* 28.27+0.02% 3.13£0.06"

(3.73£062) (32.36+12.65) (2.50+1.42)
15 iﬁﬁaszﬁﬁﬁl stew stock with 5.3040.0° 23.63+0.10° 2.57+0.02°
16 Spicy sausage stew stock 5.21+0.01° 24.07+0.12% 2.47+0.05°
17 Spicy soft tofu stew stock(P) 5.02:0.00° 15.47+0.05" 0.53+0.02°
18 Chilli japche sauce 4.87+0.00° 26.33+0.10% 1.93+0.02°
19 i‘:;ﬁaszf;nz‘gg stew stock with 4.80+0.01° 30.8740.33% 1 7340.02°
20 Kalbi marinade for pork(C) 4.70£0.01° 49.13£0.05% 4.200.00°
21 S;‘ise for Korean spicy chicken 4.37+0.01° 43.50£0.04° 3.9740.05°
22 Kalbi marinade for pork(D) 4.22+0.01° 50.40:£0.04™ 4.17+0.02°
23 Spicy sauce for braise chicken 4.12+0.00° 40.03+0.08" 3.50+0.00"

(4.7340.42) (33.71£12.46) (2.80+1.27)
24 Cheese cream spaghetti sauce 5.27+0.01° 13.30+0.04* 0.80+0.04"
25 Blackbean sauce 4.78+0.02° 15.63+0.02* 0.90+0.04*
26 Mapatofu sauce 4.75+0.01° 31.43+0.06" 1.30+0.57*
27 Curry sauce 4.58+0.01° 15.50+0.04° 1.50:£0.04°
28 Oyster sauce 4.36+0.00 41.07+0.05 4.90£0.00°
29 Chilli shrimp sauce 3.98+0.01° 38.80+0.08" 2.60+0.00°
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Table 3. Continued
Sample number Product name pH Soluble solid (°Brix) Salt (%)
30 Tomato spaghetti sauce with cheese 3.94+0.01° 14.67+0.22° 1.2340.02°
31 Tomato spaghetti sauce 3.90+0.01° 16.57+0.21° 0.93+0.06"
32 Oriental steak sauce 3.8440.01° 33.30+0.04° 3.60+0.00"
(4.38+0.50) (24.47+11.45) (1.87+£1.21)
F-value 8.44" 2.33 4.58"

Mean£S.D., ™ p<0.001, © p<0.01, * p<0.05.
Y Sample number and category; See Table 1.

? Different letters in column of each sample category are statistically different at p<0.05 by Duncan's multiple range test.

» Mean+S.D. in the same category.
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Fig. 1. General bacteria characteristics of commercial sauce products.
Values represent the meantS.D. (n=2), ND: not detected.
Means with different letters of each sample category are significantly different at p<0.05 by Duncan’s multiple range test. Sample

numbers and category are same as Table 1.
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Table 4. TCS of commercial sauce products by pH and

water activity

Sample number ay TCS?
IR 0.82+0.04” Non-TCS*
2 0.98+0.01 Non-TCS*
3 0.92+0.02 Non-TCS*
4 0.96+0.01 Non-TCS*
5 0.95+0.01 Non-TCS?
6 0.9120.02 e
7 0.97+0.02 Non-TCS*
8 0.93+0.01 Non-TCS*
9 0.94+0.01 Non-TCS*
10 0.860.03 Non-TCS*
11 0.850.02 Non-TCS?
12 0.93+0.01 Non-TCS?
13 0.960.01 Non-TCS*
14 0.78+0.01 Non-TCS*
15 0.87+0.01 Non-TCS®
16 0.87+0.01 Non-TCS™
17 0.97+0.01 *
18 0.97+0.01 *®
19 0.97+0.01 *
20 0.98+0.00 *®
21 0.96+0.01 e
22 0.87+0.01 Non-TCS®
23 0.92+0.01 Non-TCS*
24 0.85+0.01 Non-TCS"
25 0.99+0.00 *°
26 0.95+0.01 2
27 0.95+0.01 ?®
28 0.86+0.03 Non-TCS"
29 0.94+0.01 Non-TCS"
30 0.97+0.01 Non-TCS"
31 0.86+0.04 Non-TCS"
32 0.96+0.01 Non-TCS"

F-value 0.419 3.979"

2

3

4

Sample number and category; See Table 1.

Mean£S.D., * p<0.05.

TCS; temperature controlled for safety, Non-TCS (Tempe-
rature Controlled for Safety)=no need of temperature cont-
rolled for safety, ?=need of temperature controlled for bacteria,
% =need of temperature controlled for spore, TCS=PHFs
(potentially Hazardous Foods), non-TCS=non-PHFs.
Different letters in column of each sample category are sta-
tistically different at p<0.05 by Duncan's multiple range test.
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