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RELISHES - THE NEW PICKLED VEGETABLES

Aleksandra N. Tepi¢, Biserka L. Vujici¢, Aleksandra S. Andri¢ and Snezana D. Milatovié

There have been an increasing interest of consumers for a wide variety of pickled
vegetable products worldwide. Regarding the regional vegetable supplies and relatively
poor assortment of ready-to-use products, the need to broaden the offer of domestic
pickled vegetables at the market came out. In this work recipes for different vegetables,
spices and condiments were developed. The best graded samples were analysed for their
main chemical composition (dry matter, proteins, oils and fats, total acidity, total sugars,
sucrose, starch, cellulose, pH) and energy values.
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INTRODUCTION

Relish is a cooked or pickled sauce, usually made of vegetables or fruits, generally
used as a condiment. It can be smooth or chunky, sweet or savory, hot or mild. Relish is
a product that is a food supplement, like ajvar, pindjur, ketchup, horse radish. A culinary
definition is much wider — cut fruit or vegetable in acid, with the aid of spices which
emphasize the food flavour. This is an exceptional quality product made by modern tech-
nology, which enables keeping the high-valuable compounds. They can be served as cold
supplements, coatings, dressing additions. They are eaten in small amounts, along with the
main dishes, to stimulate appetite with its contrast texture and palatable flavour.

Indonesian and Malesian “sambal”, Indian “chutney”, Correan “kimchy”, Italian “mo-
starda di frutta” are some of the worldwide-known relishes.

The main raw materials for relishes are beet root, green beans, cabbage, sweet pepper,
hot pepper, carrot, onion, garlic, sweet corn, cellery, cucumber, tomato, along with water,
sugar, salt, acid (vinegar, cider), spices (dill, cinnamon, horse radish, clove, turmeric, pa-
prika oleoresin, caraway, mustard, celery seed).
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In stages of human’s life, while the organism is growing and developing, it is very
important that two thirds of protein are of animal origin. In adult organisms, the case is
vice versa. Cellulose, along with hemicellulose, lignin and pectic substances belong to di-
etetic fibres. Dietetic fibres are non-digestible part of food. These substances are of a great
importance in digestion, despite being non-digestible, as they bind cholesterol and prevent
its resorption and influence. Besides they bind water and accelerate discharging of the
intestines.

EXPERIMENTAL

Relishes were prepared in laboratory conditions, according to recipes given in Tables
1 and 2. Frozen vegetables (green beans, carrot, paprika, onion, sweet corn, tomato) were
defrosted at 10°C for 24 hours. Beet root was cooked and chopped to 3-5 mm thick slices.
Cabbage was minced. The components (vegetable, condiments and spices) were mixed
and filled into a 0.33/ sterile glass jars. The hot brine (water, salt, sugar, acid) was poured
to the vegetable mixture, sealed with twist-off lids, and pasteurized at 85°C for 20 min-
utes, cooled to room temperature and kept in dark and cold place.

Table 1. Relish recipes (%)

Recipe
No./
Com-
pound

Cabbage relish Green beans relish Beet root relish

Cabbage |20.9(269| 36

Green

36.336.3(50.8|50.8(53.2(53.2|51.3|51.3
beans

Beet root 38.8(43.2(43.1|43.1(57.9
Carrot 59 59| 6

Sweet
pepper 3 3 |36
(red)

Sweet
pepper 3 3 6.1
(green)

Mustard
seed

Celery 0.05{0.05 | 0.05
Turmeric 0.07{0.07
Garlic 1.6 161919 16|16 15|15
Dill 03]103[04]04]04[04]04]04
Oleoresin 0.01 0.05

0.05]0.05 | 0.05
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Table 1. Continued

;I;L(;)tper 0.1 0.1

Clove 0.0510.05]0.05]0.05{0.07

Cinnamon 0.0510.05|0.05]0.05(0.07

Onion 3913941 5.8 14.4

g‘éﬁi 26 35

Caraway 0.05

Salt .1 |11 15]36|36|31(31]16]|16[06]06]|02|02]02]|02]0.1

Vinegar |27.9(27.9(282(29.1(29.1(14.8|14.8| 8.5 | 85 | 82 | 8.2 [27.6|28.2(23.7(23.7|17.9

Water 29.1129.1(28.9(28.9|34.6(34.6(33.3|33.3(13.7|14.1|11.8|11.8| 15

Sugar 28 | 28 | 14.2 46 | 46 (137|141 |11.8|11.8| 9
Table 2. Corn relish recipes (%)

gf):ril[;:):l?('l/ 1 2 3 4 5 6 7 8 9 10

Sweet corn 41.85 | 4393 | 3947 | 4244 | 4391 | 4422 | 20.20 | 21.63 | 35.17 | 35.15

(SgV:::rtl)pepper 10.68 | 11.21 | 10.07 | 10.83 | 11.21 | 11.28 | 24.87 | 26.65

Sweet pepper (red)| 10.68 | 11.21 10.07 | 10.83 | 11.21 11.28 17.65 | 17.64

Tomato 19.88 | 21.30

Celery 10.68 | 11.21 10.07 | 10.83 | 11.21 11.28 8.83 | 8.82

Cucumber 9.94 | 10.65

Onion 5.34 5.6 5.04 5.42 5.6 5.64 9.94 | 10.65 | 17.65 | 17.64

Vinegar 11.78 7.4 13.29 143 7.39 7.45 13.23 7.11 | 11.68

Cider 11.67

Sugar 7.43 7.8 10.51 3.77 7.79 | 7.85

Brown sugar 5.87 5.86

Mustard seed 0.32 034 | 0.80| 0.81

Ground mustard 0.66 0.69 0.62 0.67 0.69 2.20 2.19

Salt 0.66 0.69 0.62 0.67 0.69 0.7 1.24 1.33

Turmeric 0.11 0.11 0.1 0.11 0.11 0.12 0.32 0.34

Celery seed 0.11 0.11 0.1 0.11 0.11 0.12

Oleoresin 0.046 | 0.046 0.07 0.10

Garlic flavour 0.07 | 0.067
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The organoleptic evaluation was done according to modified Carlsruher’s method (1).
The main chemical composition-dry matter, acidity, pH, cellulose, starch, fat and oil, pro-
tein, carbohydrates, and energy value was determined for the best marked samples, ac-
cording to valid regulations (2, 3).

Dry matter content was determined by drying to constant weight in an oven at 105
+1 °C (2). Protein content was determined by Kheldahl's method in Kjeltec System, 1003
Di-stilling Unit, Tecator, Tecator AB Digestor 20/40. Fats and oils were extracted by pe-
troleum ether (40-60°) as solvent in Soxhlett extractor (SER 148, Sol-vent Extraction,
VELP Scientifica). Total acidity was determined by titration with NaOH standard solution.
Sucrose content was determined by the method of Luff-Schoorl, which is based on the re-
duction of alkaline Cu**-complex. Starch content was determined by acid hydrolysis. After
hydrolysis and cooling, sample was neutralised with NaOH and diluted to 500 ml. In this
solution sugar content was determined by the method of Luff-Schoorl, and starch content
was calculated by multiplying the sucorose content with 0.9. Cellulose content was de-
termined by cooking the amount of sample in cc HNO, : 80% CH,COOH (5:1), filtering
through filter funnel, washing and drying in the oven to constant weight (4, 5). pH value
was measured using an Eco Scan pH-meter, Eutech Instruments, PteLtd, Singapur/Oakton
Instruments, USA

RESULTS AND DISCUSSION

The results of sensory evaluation of prepared samples are presented in Tables 3 and 4.

Table 3. Sensory evaluation of cabbage, green beans and beet root relishes

Sample Colour Odour Flavour Appearance Texture Mean
(max 5) (max 5) (max 5) (max 5) (max 5)
Cabbage relish
1 3.79 3.89 3.00 3.79 4.21 3.63
2 4.00 4.16 3.26 4.11 4.11 3.82
3 431 3.89 3.81 4.08 431 4.04
Green beans relish
4 3.67 3.67 3.11 3.83 422 3.64
5 3.58 3.74 3.21 3.68 4.16 3.63
6 4.75 4.39 3.58 4.53 4.25 4.16
7 4.47 4.36 3.69 436 4.17 4.11
8 4.61 4.06 4.17 4.56 4.56 438
9 4.71 4.29 4.24 4.53 4.65 4.45
10 4.67 4.22 3.06 4.33 4.44 3.96
11 4.22 4.00 3.28 4.11 4.11 3.83
12 4.84 3.74 3.58 4.58 4.58 4.18
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Table 3. Continued

Beet root relish
13 4.94 4.03 3.46 4.39 4.14 4.05
14 4.75 3.92 3.50 4.39 4.25 4.05
15 4.81 4.08 3.64 4.44 4.23 4.19
16 4.83 4.50 4.44 4.56 4.61 4.56

Cabbage relishes gained lower sensory marks, due to sweetness originating from su-
gar added, which is uncommon for people in our country. Nevertheless, sample No. 3 (the
lowest sugar content) gained 4.04 points, and therefore was submitted to further analyses.
During the sensory evaluation, the judging board were pleasantly surprised with green
beans taking part in relish, since green beans take part mainly in traditionally prepared
meals. The highest marked sample was No. 9 (4.45 points). Beet root is worth processing
into relishes; along with appropriate spice combining it becomes an excellent product.
Sample No.16 was the best among beet root relishes, so it was submitted to chemical
analyses and energy value estimating.

Table 4. Sensory evaluation of corn relishes

Sample Colour Odour Flavour | Appearance Texture Mean
No. (max 5) (max 5) (max 5) (max 5) (max 5)
1 4.5 4.12 3.45 4.37 4.16 3.96
2 421 421 3.16 4.08 3.79 3.92
3 4.33 3.96 3.42 3.96 3.91 3.85
4 4.12 4.25 3.96 4.12 4.08 4.05
5 4.58 441 3.75 4.37 4.13 4.11
6 4.58 4.33 3.71 4.29 4.17 4.08
7 3.96 3.82 3.13 391 3.86 3.58
8 4.08 4.04 3.29 4.08 3.71 3.73
9 3.08 3.59 243 295 3.32 291
10 3.62 3.75 2.5 3.12 3.71 2.92

The best corn relishes were No. 4, 5 and 6. Quality differences among corn relishes
were due to various portions of vegetables, organic acids and some spices. Pleasant corn
relishes were obtained by appropriate varieties and quantities of raw materials (green and
red pepper, sweet corn, cellery, onion).

Vegetables are eaten in a variety of ways as part of main meals and snacks. The nutri-
ent content of different types varies considerably. Most vegetables provide little protein
and fat. Vegetable contain water soluble vitamins like vitamin B and C, fat soluble vita-
mins including vitamin A and D, as well as carbohydrates and minerals (7).

Chemical composition of samples No. 3, 9, and 16, as well as their energy values, are
presented in Table 5.
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Table 5.

Chemical composition and the energy value of cabbage,
green beans and beet root relishes

Component No. 3 No. 9 No. 16
(with cabbage) (with green beans) (with beet root)

Dry metter (%) 18.55 7.61 14.41
Proteins (%) 0.57 1.14 1.35
Fats and oils (%) 1.05 0.75 0.60
Total acidity (%) 1.97 0.57 0.92
Total sugars (%) 15.03 1.02 10.23
Sucrose (%) 5.11 0.08 6.30
Starch (%) 0.42 0.67 0.41
Cellulose (%) 0.36 0.47 0.46
gj’l;‘gr";ew) 1.94 6.18 3.19
pH 3.09 3.70 3.79
Energy value

kJ/100g 32541 71.55 227.99
kcal/100g 77.77 17.10 54.49

three best marked samples are presented in Table 6.
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Full flavour of these samples was accomplished by appropriate combination of veg-
etables and spices. The chemical composition of relishes was as expected, considering the
quantity of compounds used. The energy values were quite low, 227.99-325.41 kJ/100g,
especially for green beans relish (71.55 kJ/100g), which had no sugar added. Furthermore,
the cellulose content in green beans relish was 6.18% per dry matter, which considerably
increases the nutritive value of the product.

As regards corn relishes, the results of chemical composition and energy values of

Table 6. Chemical composition and energy values of corn relishes

Component No. 4 No.5 No.6
Dry metter (%) 23.9 28.7 27.46
Proteins (%) 2.29 2.39 2.19
Fats and oils (%) 0.31 0.3 0.29
Total acidity (%) 0.89 0.52 0.49
Total sugars (%) 6.50 11.06 10.94
Sucrose (%) 4.42 8.65 8.84
Starch (%) 4.23 4.28 4.57
Cellulose (%) 0.93 0.92 0.89




Table 6. Continued

Cellulose (% per DW) 3.89 3.21 3.24
pH 3.78 3.98 4.03
Energy value

kJ/100g 240.15 314.99 313.43
kcal/100g 57.37 75.25 74.88

Energy values of corn relishes were 240.15-314.99 kJ/100g. The fact that pH values
ranged from 3.09 to 4.03, relishes can be assigned to the group of acid products. This
justifies the chosen temperature preservation (85°C / 20 min.). Unnecessary use of severe
temperature treatment would negatively affect the nutritive value and organoleptic fea-
tures of the products.

CONCLUSION

Relishes made according to the given recipes could be assigned to reduced energy
products, and labeled as “light”, suitable for specific groups of consumers.

Low energy value of these products in respect to mean daily need (6) points out to
the exceptional favour of use of relishes in dietetic and low-calorie diets. Moreover, the
existing equipment for pickles production can be used for relish production too, with a
few corrections.
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PEJIMIIIU — HOBU ITPOU3BOAN O] IIOBPhHA

Anexcanopa H. Tenuh, Bucepka JI. Byjuuuh,
Anexcanopa C. Anopuh u Cueocana /J]. Munamosuh

VY cBeTy BiajJa BEJIMKO HHTEPECOBabE MOTPOIIaYa 3a IIUPOKY HajeTy NPOU3BOAA Of
moBpha xao mpenjena, cajara u gogaraka jenuma. C 003upoM Ha 60TaTCTBO CHPOBHHA IT0-
Bpha Hamrer reorpa)ckor nopekia, a pelaTUBHO y3aK acOpTHMaH Npou3Boza, Hamehe ce
notpeba Ja ce MpOLIMpPH TOHyAa AoMahuX IacTepH30BaHHX IPOHM3BOIA Of ToBpha Ha
TPXKHUIITY. Y pamy cy paszpaleHe perentype 3a peuiie ca pa3IMuuTHM JOMUHAHTHUM I10-
Bphem 1 xomMOnHaNMjaMa 3a4rHA U gonaraka. Hajoosse onemeHnM penentypama onpelen
j€ OCHOBHHM XeMH]jCKH cacTaB (CyBa MaTepHja, IPOTEHHU, MACTH U yJba, YKYIIHA KHCEIOCT,
ykynHu mehepu, caxaposa, ckpo0, nemnysnosa, pH u eHepreTcka BpeqHoCT).
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