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Studies on Holding Methods for Quality Assurance
of Salads Served at Foodservice Institutions

Heh-Young Kim, Sung-Hee Ko
Department of Food & Nutrition, Sungshin Women’s University

Abstract

The issue of safety and quality of cooked foods served at foodservice institutions has brought more attention
to food scientists because the foodservice system is growing and becoming more popular in Korea. In order to
control the quality and safety of cooked foods, the production and holding methods of foods should be

carefully studied and the implications considered by

the foodservice industry. Therefore, studies on

microbiological, nutritional, physicochemical and sensory quality are essential in this area. The purpose of the
present study was to evaluate the chemical and microbial qualities of salads during holding. Several holding
temperatures in the range of 5~26C were used for holding. Chicken salad and ham & cucumber salad
exceeded the standard after 30min of room temperature holding after preparation. Quality deterioration increased
at higher holding temperatures, which suggested that refrigerator holding is the most desirable.

Key words : Foodservice institution, Holding methods, Salad, Microbial qualities.
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Recipe Name: Chicken salad

. Edible Portion
Ingredient ko)
Chicken meat 4.0
(Breast) ¥ Yield: 100 portion (10kg)
Lettuce 2.0 Q Portion size: 100g
Cucumber 1.0
Peeled Onion 0.5
mayonnaise 2.0

Method

(D Receive(<77T) and hold until pre-preparation(<7C)
(@ Pre-preparation: Chicken-Breast; Boiling(internal
temperature =>75°C), Spliting.
and then Seasoning (salt 50g, black

pepper powder 10g)
Lettus, Onion, Cucumber: Wash and
Peel skin. Sliced.

(® Mix all ingredient with mayonnaise. Use disposable

gloves
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Recipe Name: Ham & Cucumber salad

. Edible Portion
Ingredient (ko)
Cucumber 3 ¥ Yield: 100 portion (7.5kg)
Ham 3 Q Portion size: 75g
mayonnaise 1.5

Method
(D Receive(<77T) and hold until pre-preparation(<7C)
(2 Pre-preparation: Cucumber; Peel skin, Wash and
Sliced(2%2cm)
Ham; Sliced(2x2cm)
® Mix all ingredient with mayonnaise.(seasoning; salt 20g)
Use disposable gloves

Fig. 1. Recipe for Chicken Salad.

Tz #3382 A208 A235(2004)

Fig. 2. Recipe for Ham & Cucumber Salad.
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Table 1. The temperature of each salad related to holding time and temperature.

Mean+S.D.

Food Holding Holding time(hr)

Temperature(C)*  0° 0.5 1 2 3 4 6 12 18

Chicken 2642 19.840.45 20.6+0.20 21.3+0.07 23.0+0.03 26.6+0.31 25.610.25 25.7+0.04 27.4+0.16 27.9+0.21
Salad 10 19.8+0.45 20.0+0.15 19.1+0.05 17.9+0.25 16.7£0.03 15.7+0.04 13.2+0.17 11.4+0.21 9.7+0.11
5 19.84045 18.1+£0.17 17.3+0.05 16.1+0.13 14.9+0.01 13.0£0.01 10.1+0.13 7.7+0.10 7.0+0.12
Ham & 2612 16.0+1.00 18.1+0.50 19.3+0.35 22.4+0.40 23.6+0.20 24.840.22 26.6+0.23 27.5+0.15 27.6+0.14
Cucumber 10 16.0+1.00 14.5£0.40 12.6+0.27 11.7+0.10 10.5+0.05 10.9+0.07 10.4+0.06 9.0+0.01 8.1+£0.01
Salad 5 16.0+1.00 12.0+0.41 10.5+0.15 9.2-0.08 7.0+0.05 6.9+0.06 6.1+0.05 5.7+0.02 5.3+0.02

* 26=2C (room temperature holding), 10°C(cold table holding), 5 (refrigerator holding).

® immediately after cooking
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Table 2. Effects of holding temperature and time on pH and Aw of Chicken Salad.

Mean+S.D.
Holding Holding time(hr)
Temperature(C)" o° 05 1 2 3 4 6 12 18
26+2 6.0620.02 6.01+0.01 6021001 6.01+0.01 5.89+0.02 6.00+001 597001 5.17+0.02 4.48+0.04
pH 10 6.06:0.02 6.03+0.03 6.00£0.01 5994001 6.06+0.01 5994002 5.99:£0.01 596+0.01 6.02£0.01
5 6.06:0.02 601001 6.04+0.03 605001 6.04+001 602+0.01 6.00-0.01 6.00+0.01 6.0320.01
26+2 0.959+0.001 0.958+0.001 0.968+0.001 0.974+0.001 0.952+0.001 0.948+0.001 0.948:0.001 0.941=0.001 0.948+0.001
Aw 10 0.959+0.001 0.962+0.001 0.965+0.001 0.952+0.001 0.953+0.001 0.959+0.001 0.954+0.001 0.957:0.001 0.947+0.001
5 0.959+0.001 0.9630.001 0.958+0.001 0.955+0.001 0.946:0.001 0.949+0.001 0.947=0.001 0.941+0.001 0.945+0.001
* 26+2°C(room temperature holding), 107 (cold table holding), 5°C(refrigerator holding).
" immediately after cooking
Table 3. Effects of holding temperature and time on pH and Aw of Ham & Cucumber Salad.
MeanzS.D.
Holding Holding time(hr)
Temperature( C)" 0 0.5 1 2 3 4 6 12 18
26+2 5.82+0.04 5.89+0.02 5.88+0.01 591+001 5.85+0.01 577+0.02 35.79:0.03 5.78+0.01 5.84:0.01
pH 10 5.82+0.04 5.75+0.01 5794001 5.84+0.17 5.84+0.01 585+001 5.74z0.03 587+0.01 5852001
5 5.82£0.04 5.82+0.01 5.87+0.02 5.85+0.01 5.82+0.01 577+0.02 5.73+0.04 595:0.02 5952001
2612 0.947+0.001 0.948+0.001 0.964:0.001 0.961+0.001 0.959+0.001 0.962+0.001 0.960+0.001 0.958+0.001 0.948+0.001
Aw 10 0.947+0.001 0.960+0.001 0.960+0.001 0.952+0.001 0.949+0.001 0.947+0.001 0.942+0.001 0.947+0.001 0.949+0.001
5 0.947+0.001 0.957+0.001 0.970::0.001 0.958+0.001 0.966+0.001 0.964+0.001 0.966+0.001 0.948+0.001 0.948+0.001

# 26+2C(room temperature holding), 10°C(cold table holding), 5°C (refrigerator holding).
b immediately after cooking
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Table 4. Effects of holding time and temperature on standard plate counts of each salad.

Mean+S.D.(Log CFU/g)

Food Holding Holding time(hr)
Temperature( C)" 0 0.3 1 2 3 4 6 12 18
Chicken 2612 3.98+0.02 4.44+0.01 5.39+0.01 5.68+0.01 597+0.01 7.13+0.01 7.58+0.01 8.68+0.01 9.01+0.01
Salafl 10 3.98+0.02 4.34+0.02 4.52+0.01 4.83:0.01 5.21+0.01 6.17+0.01 6.18£0.01 6.56+0.01 6.88%0.01
5 3.98+0.02 4.32+0.01 4.50+0.01 4.81+0.01 4.87+0.01 4.86+0.01 4.88+0.01 5.28+0.01 5.80+0.01
Ham & 26+2 3.88x0.03 4.32:0.01 4.39+0.01 4.94:0.01 5.13+0.01 5.08x0.01 6.28+0.01 6.82+0.01 6.88+0.02
Cucumber 10 3.88+0.03 4.01+0.01 4.11+0.02 3.84+0.01 4.24+0.01 4.5820.01 4.95+0.01 5.79+0.01 5.87+0.01
Salad 5 3.8810.03 4.03+0.18 4.09+0.01 3.93+0.70 397+0.01 4.24+0.01 4.42+0.01 4.39+001 4.78+0.01
* 26+2°C(room temperature holding), 10°C(cold table holding), 5 (refrigerator holding).
b immediately after cooking
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Fig. 3. Changes in standard plate counts
(Chicken Salad)

- 215 -

Fig. 4. Changes in standard plate counts
(Ham & Cucumber Salad)
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Table 5. Effects of holding time and temperature on coliforms counts of each salad.

Mean+S.D (Log CFU/g)

Holding Holding time(hr)
Fo(ﬂ < a ‘]
Temperature(C) 0 0.3 1 2 3 4 6 12 18

Chicken 262 0.93:0.04 2.3020.01 3.09:0.13 4.08+0.04 43820.11 5.29:0.12 5.75+0.07 6.68+0.25 7.98+0.04
Salad 10 0.93+0.04 1.14+006 2.03+0.04 2.09:001 2.1820.03 2.65+0.08 2.67:0.01 2.82+0.11 2.83+0.11
5 0934004 1.11x0.01 1.03:0.11 1.1320.04 1.092009 1.21:0.01 1.3840.11 2.45+021 2.61&0.{6_‘
Ham & 26+2 0924003 1262036 2.22+0.02 3.8410.06 4.68+025 5952008 6.00+0.04¢ 6.95:+007 7.20+0.28
Cucumber 10 0.92:0.03 0.9840.04 1.0630.01 1.352049 1.99:+001 1.89+0.12 2.15+0.07 2.42+0.17 2.23+025
Salad 5 0.92+0.03 0.57+0.64 1054007 1.5020.14 1481025 1641020 1512001 1.50+0.01 2.10+0.01

* 2642 (room temperature holding), 107 (cold table holding), 5T (reftigerator holding).

b . . .
immediately after cooking
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Fig. 5. Changes in coliforms counts
{Chicken Salad)
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Fig. 6. Changes in coliforms counts
(Ham & Cucumber Salad)
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