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The Study on the Quality of Pre-Processed Vegetables in
School and Institutional Food-Service

Seung-Joo Lee* and Seung-Mi Lee

Korea Food Research Institute

Abstract This study was performed to investigate the quality of pre-processed vegetables used in school and institutional
food-services. Pre-processed food materials (carrot, potato, and cabbage) frequently used in food-service were collected
from 14 various processing company sources. The sensory and physico-chemical qualities of the pre-processed food
materials were determined using sensory and instrumental analysis. For the physico-chemical analysis of the food materials,
pH, total acidity, hardness, Hunter colorimeter value, reducing sugar and vitamin C content were determined. For the
sensory quality evaluation, 15 panelist were trained and consensus was reached on the quality standards of the pre-
processed materials (carrot, potato, and cabbage). Finally, appearance, color, texture, off-odor/taste, and overall quality were
determined. In the physico-chemical analysis, there were no significant differences among samples collected from various
processing companies. In sensory quality evaluations, the color quality of pre-processed potato was lower than that of other
materials. From the coefficient correlations and partial least squares regression analysis between sensory and instrumental
data, pH, total acidity, colorimeter values, and hardness were considered important components in assessing the quality of
pre-processed vegetables.
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Table 1. The information of the producing companies for pre-processed vegetables

Types of company Sample code Major vendors Scale of company
Maior food service ¢ anics A School and institutional food-service branches Large
/ om
! b C School and institutional food-service branches Large
D School and institutional food-service branches Medium
E Primary schools Small
F High-schools, hospitals Small
G Schools Small
Food materials distributi ies
ood materials distribution companies i Schools Small
1 Schools Small
] Schools Small
K Schools Small
L Major discount markets Medium
Fresh-cut production compani M Hospitals and institutional food services Medium
resh- uction .
P pamies N Major discount markets Medium
0 Major discount marlkets Medium
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Table 2. Quality standards of pre-processed food materials
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Attributes Cabbage Carrot Potato
Appearance - Clearness and gloss - Freshness and gloss - Freshness
- Removal of root and outer leaf
- No damage on the leaf
- Filled inner side
Color - Blue outer leaf color - Scarlet color - Ivory and white color
- Beige inner leaf color - Consistent color - No black, blue, yellow spots
Texture - Hardness in outer layer - Hardness in outer layer - Hardness of tissue
- No dryness
Defects and perishability - No damage by harmful insect - No damage by harmful insect - No damage by harmful insect
- No decay and deterioration - No decay or deterioration - No decay or deterioration
- No discoloration
Taste - Low bitterness - High sweetness -
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Table 3. Physico-chemical properties of pre-processed cabbages” Mean (SD)
o 2 Acidity Reducing sugar ~ Hardness Vitamine C
Samples pH (k) L a b (mg/mL) (g/em?) (mg/100 g)

A 636°(0.01)  1477(0.29) 55.85(0.26) -1.50°(0.02)  2.147(0.03)  7.95(0.00)  77.40°(5.15) 6.17%(0.12)
C 629°(0.01)  1.60°(0.10) 59.55'(0.16) -2.74°(0.04)  4.50¢(0.09)  7.18°(0.00) 13447°(427) 533(0.07)
D 631°(0.01)  1.437(0.40) 54.40"(037) -3.87 (0.04) 6 47°(0.06)  722°(0.00)  69.22'(5.51) 5.86" (0.80)
E 617°(0.01)  321°(0.04) 82.58(0.15) -7.04"(0.47)  6.03(0.77)  8.49°(0.04) 1050.56"(8.69) 5.92%(0.02)
F 590°(0.03)  2879(0.17)  T3I04(020)  -4.69° (0.03) .34* (0.13) 776" (0.03) 1002.61° (5.44) 6.71*(0.02)
H 6.185(0.00)  247°(0.09) 70.74°(0.81) -3.01°(0.12) 18.27*‘ (037)  8.01°(0.02) 1267.99°(2.74) 6 374 (0.00)
I 6.19%(0.01)  2.72%(0.04)  7122°(034) -447°(0.12) 20.106(0.22)  6.50°(0.03) 1174.70°(4.33) 643 (0.01)
) 6.145(0.00)  3.07(0.10) 67.95°(2.03) -2.65'(0.04) 11.70°(0.23)  3.15°(0.01) 997.84°(9.18) 6.56 (0.06)
L 493(0.00)  6.83'(0.04) 7318 (0.07) -442°(022)  9.6%°(0.76)  2.67(0.03) - 5.35%(0.00)
0 5.85M(0.01)  2.68(0.02) 8475 (1.12) -1026°(0.05) 1045 (0.12)  6.75%(0.05) - 5,424 (0.01)
LSD 0.01 0.28 0.75 0.28 0.60 0.29 10.02 0.57

PMeans with the same letter in column arc not significantly different at p < 0.05

?Code refer to Table 1.

level by Fisher’s least signilicant difference (LSD) test.

Table 4. Physico-chemical properties of pre-processed carrots? Mean (SD)
o 2 Acidity ducin ar  Hardness Vitamine C
Samples™ pH e . ; b gl gemy (mghooe

A 634(0.02)  120°(020) 4737°(045) 2039(1351) 3329(4.72)  7.41°(2.61) 1053201(638) 5.37°(0.11)
C AT50.01)  110°(0.17)  5320°(1.04)  21.69(0.60) 4623 (1.51) 41°.61) 72783 (3.15) 553 (0.01)
D 6.52°(001)  0.70°(0.00) 51.43°(0.13) 22.99(0.62) 3933 (0.54)  $26°(2.91) 618.24"(0.46) S5.36°(0.14)
E 637°(002)  2.05°(0.13)  6580°(0.17)  26.06(1.07) 4020(2.19)  562¢(0.06) 2219.70° (6.07) 5.25° (0.00)
F 640°(0.01)  1.75°(0.06) 61.16°(0.67) 1832(027) 33.68(0.74) 1533°(0.03) 1682.89°(5.00) 526" (0.02)
G 667°(0.00)  0.59°(0.25) 623 1063)  23.94(042) 37.84(0.77)  17.75 (0.03) 1445.69°(9.63) 5.28°(0.02)
H 627°(0.00)  2219(024) 6533 (0.07) 2246(0.03) 4396(022)  8.69°(0.03) 1343.515(4.94) 527°(0.01)
1 6245(0.01)  2229(0.04) 62.10°(0.34)  19.53(024) 33.82(0.60) 1038 (0.02) 1822.96"(7.96) 5.37°(0.02)
L 4520.01)  7.42°(0.10) ; . . 4.95°(0.04) ; 5.30° (0.01)
M 5217(0.05)  4.25°(0.08) - . - 737°(0.05) 62334"(2.09)  5.55 (0.00)
LSD 0.03 0.21 0.93 NS* NS 0.28 9.87 0.13

"Means with the same letter in column are not significantly different at p < (.05

‘>C0de refer to Table 1.

Not significant.

Table 5. Physico-chemical properties of pre-processed potatoes”

level by Fisher’s least significant difference (.SD) test.

Mean (SD)

- ) Acidity Reducing sugar ~ Hardness Vitamine C

Samples” Pt e - i b (mgml) (gom)  (me/l00g)
A 554°(0.02)  2.63°(0.12)  7475%(0.26)  -1.29°(0.12) 12.92¢(0.32)  6.33¢(2.24) 385.58"(3.59)  5.73(0.40)
D 5.889(0.02)  2.87°(0.06) 76.88%(0.09) -3207(0.01) 18.10°(0.03)  S5.13°(1.83) 133.74%(9.51)  5.27(0.03)
E 6.43°(0.02)  3.42°(0.08) 73.31¢(020) -9.18'(0.04) 17.12°(0.52)  6.95°(0.03) 2115.94°(4.61)  5.34(0.09)
F 590°0.03)  2875(0.17)  73.10°(020)  -4.69(0.03) 21.34°(0.13)  7.76°(0.03) 1002.61°(5.44) 5.62°(0.01)
H 6.18°(0.00) 247 (0.09) 70.74°(0.81) -3.01°(0.12) 1827°(0.37)  8.01°(0.02) 1267.99°(2.74) 5.97°(0.03)
I 6.19°(0.01)  2.72"(0.04)  71.22°(034) -447°(0.12) 20.10°(0.22)  6.50°(0.03) 1174.70°(4.33) 3.37°(0.01)
K 6.14°(0.00)  3.07°(0.10)  67.95'(2.03) -2.65°(0.04) 11.70°(023)  3.15°(0.01) 997.84°(9.18)  5.42°(0.01)
L 4485(0.00)  6.71°(0.06) - - - 2459(0.01) - 5.52(0.38)
M 5907(0.01)  2.95%(0.06)  75.14"(0.74)  -9.50°(0.07) 17.02¢(035)  1.019(0.01) 497.40°(2.06)  5.25(0.01)
0 5337(0.00)  4.13%(0.02) . - - 3.589(0.01) - 5.51(0.38)

LSD 0.03 0.14 145 0.14 0.33 0.251 0.04 N&»

"Means with the same letter in column are not significantly

ICode refer to Table 1.

“Not significant.
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Table 6. Mean sensory quality ratings of pre-processed cabbages, carrots, and potatoes”

Code Appearance” Color? Texture” Off-odor” Off-flavor” Total quality”
Cabbages
A 6.53%° 6.83" 7.29° 2.30° 2.93% 7.50%
C 6.17™ 6.10° 6.90° 237° 2.53° 7.03%
D 6.83* 6.73" 7.07° 2.77% 3.07% 7.10%
E 74T 7.13° 7.33 2.53% 2.50° 7.80"
F 6.07* 6.47° 6.80° 2.20° 2.60° 6.93%"
H 6.53%¢ 6.40° 7.00° 2.93% 2.87™ 7.27%
i 6.07"™ 6.20" 7.20° 2.73% 3.73° 6.60™
I 5.53¢ 5.20° 6.80° 747 3.00% 6.20°
L 2.07° 1.93¢ 3.40° 8.00° 6.60° 2.20°
O 633" 6.67° 6.33° 3.53° 3.20" 6.27°
LSD 1.13 1.15 1.07 1.02 1.11 1.09
Carrots
A 3.73¢ 3.83¢ 477 2.43% 3.10%¢ 4.63¢
C 4,53 5.20% 5.77%% 2.57™ 2,930 5.57%
D 5.97° 6.00% 6.03% 237%™ 3475 6.33%
E 7.73* 7.53° 7.40% 1.73¢ 1.67° 8.40°
F 3.73¢ 4.47% 4,734 2.80™ 3.60% 5.13%
G 5.40™ 5.40% 6.13%¢ 2.60% 3.87 5.53%
H 6.20° 6.33% 6.60°° 2.13% 2.20% 7.00°
I 6.53" 7.00% 787 2.07* 240 7.60™
L 3.47¢ 4.13% 3.80" 7.80° 6.60° 3.00°
M 4.60% 4.20* 4.79%F 2.20% 3.07% 520+
LSD 1.31 1.32 1.36 1.00 1.33 1.32
Code Appearance® Color” Texture? Off-odor® Total quality”
Potatoes
A 4335 5.00® 473 7.40° 3.80°
D 6.27° 6.10° 7.37° 4.67° 6.90°
E 6.00™ 5.27%® 627 2.93¢ 6.40%
F 5.80% 6.07" 6.27° 2.67° 6.73*
H 5.73% 5.33® 7.00* 3.53% 6.33%
I 433 4,005 6.29° 2.87¢ 5.40%
K 4,73 4.40™ 6.53° 2.67° 5.47%
L 3.20°¢ 4.00> 2.53¢ 7.40° 2.53¢
M 3.47% 3.27% 627 3.47° 4.87%
0 327 3.00¢ 3.93° 6.93° 3.13°
LSD 1.41 1.38 1.11 1.16 1.36

UMeans with the same letter in column are not significantly different at p < 0.05 level by Fisher’s least significant difference (LSD) test.

Idislike extremely (1) - like extremely (9).
“none/low (1) - very strong (9).
91-2 (reject) 3-5 (unacceptable) 6-8 (acceptable) 9-10 (excellent).
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Fig. 1. Principal component analysis of sensory quality
evaluation data for pre-processed carrots (PC 1 and 2 are 82 and
16% of variation, respectively; capital letters correspond to
producing companies in Table 1).
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