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ABSTRACT

Recently, according to increase in production of pond snails resulting from the widespread organic farming, organic far-
mers are showing a lot of interests in the promotion of consumption and extending the market of pond snails. This study was
performed to suggest the process of product development of the ready-to-eat pond-snail Mandu as a health food, to show
the results of market test of the pilot product, and to investigate the change of the sensory characteristics during storage
periods. For the market test of pond-snail Mandu, the survey was developed and delivered to consumers. The questionnaire
consisted of 3 parts such as respondents demographic characteristics, customer’s perception of pond-snail Mandu before
tasting, and customer’s perception of that after tasting. And the market test was carried out with university students, welfare
institution residents and apartment residents in the Seoul and Gyeonggi areas. As a result of the test, the most important
purchasing factors were determined in the order of taste (49.5%), hygienic quality (12.5%), nutritional value (10%) and
price (9%). And only 4.2% of respondents selected brand name as an important purchasing factor. After tasting pond-
snail Mandu, consumers had suggested the better taste (t = 6.986, p <0.000) and price (t =2.082, p <0.05) than those of
before tasting. In response to favorable impression of pond-snail Mandu, 54.5% of total respondents evaluated positively.
The favorable impressions came from iron-rich Mandu (27.6%), high protein and nutritious Mandu (24.4%) , calcium-rich
Mandu (17.9%), diet Mandu (13.3%), and delicious Mandu (12.5%) respectively. Sensory characteristics of pond-snail
Mandu were evaluated by professional panels in terms of the softness of Mandu skin, chewiness, moistness, toothpacking,
color, aroma, saltiness, and degree of plain, taste, and aftertaste. The evaluation of sensory characteristics on a 7-point scale,
showed that softness of mandu skin (4.44) and aftertaste (4.11) got a low scores. The statistical difference of the tastes
{p> 0.05) was not founded by storage period of 7, 14, 21 and 28 days. Based on the result, the improvement of these
characteristics are desired in developing the pond-snail Mandu. Research method applied to this study can be useful for
developing a new product. (Korean J Community Nutrition 11(5) : 650 ~660, 2006)

KEY WORDS : market test - product development - ready-to-eat pond-snail mandu - determinants of mandu - sensory
evaluation
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Fig. 1. The model of the study.
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Table 1. General characteristics of the responding customers (N = 289)

Characteristics N % Characteristics N %
Gender Residence
Male 6 1.7 Seoul 148 60.2
Female 284 98.3 Goyangsi 6 24
Missing 9 Yonginsi 6 24
Age Suwonsi 36 14.6
<20 16 5.6 Sungmansi 5 20
20— under 25 153 53.3 Gunphosi 5 20
25 —under 30 22 77 Bucheonsi 8 33
30 —under 35 12 4.2 Anyangsi 8 3.3
35—under 40 27 9.4 Incheonsi 18 7.3
40 —under 45 26 9.1 Hwasungsi 6 24
45 —under 50 15 52 Missing 43
50 —under 55 8 2.8 Personal income
55—~ under 60 6 2.1 (unit: 1,000 won)
> 60 2 0.7 <500 171 72.8
Missing 2 500 — under 1,000 23 9.8
Family size 1,000 — under 1,500 18 7.7
Singe 9 3.1 1,500 — under 2,000 13 55
2 persons 21 7.3 2,000 — under 2,500 5 2.1
3 persons 39 13.5 2,500 —under 3,000 4 1.7
4 persons 163 56.4 3,000 — under 3,500 1 04
5 or more persons 57 19.7 > 3,500 -
Missing 54
Monthly income of family Lifestyle
(unit: 1,000 won) Student in growing stage 19 6.7
<1,000 10 40 Examinee 6 2.1
1,000 — under 2,000 53 210 Single woman in twenties 129 45.4
2,000 — under 3,000 59 23.4 and thirties
3,000 — under 4,000 4 16.2 Self-boarding student 22 7.8
4,000 - under 5,000 47 18.6 Bachelor/spinster 6 2.1
5,000 — under 6,000 12 48 Housewife in working out 29 10.2
6,000 —under 7,000 7 2.8 Full-time housekeeper 54 19.0
7,000 —under 8,000 8 3.2 Women in fifties and sixties 7 2.5
> 8,000 15 6.0 Others 12 4.2
Missing 37 Missing 5
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Fig. 2. Purchasing determinants of Mandu products (N = 287).

Table 2. Customers’ perception of the pond-snait Mandu before
tasting

Itfem N %
Price before tasting (unit: won/800 g) (n = 286)
6,000 won 138 48.2
8,000 won 118 413
10,000 won 22 77
12,000 won 8 28
Predicted taste before tasting (n = 287)
Much worse 1 3.8
Worse 68 237
Similar 167 547
Better 46 160
Much better 5 17
Purchasing intention (n = 284)
Certainly no 8 2.8
No 17 60
Neutral 118 415
Yes 132 465
Certainly yes 9 3.2
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Table 3. Customers’ perception of the pond-snail Mandu after tasting

ltems N % lfems N %
Taste First value
Much worse 3 1.1 Iron-rich 77 27.6
Worse 11 3.9 Calcium-rich 50 17.9
Similar 187 66.3 Diet 37 13.3
Better 71 252 Taste 35 125
Much better 10 35 Convenience 4 14
High protein and nutrition 68 24.4
Hygiene 8 29
Price (unit: won/800 g) Second value
6,000 won 128 457 Iron-rich 41 16.2
8,000 won 108 38.6 Calclum-rich 93 344
10,000 won 34 121 Diet 41 156.2
12,000 won 10 3.6 Taste 40 14.8
High protein and nutrition 37 13.7
Convenience 9 3.3
Hygiene 9 3.3
Level of favorable impression Third value
Certainly no 8 2.8 fron-rich 44 16.6
No 41 14.5 Diet 45 17
Neutral 79 28 Taste 35 13.2
Yes 139 9.3 Calcium-rich 32 121
Certainly yes 15 54 Convenience 7 2.6
High protein and nutrition 82 30.9
Hygiene 19 7.2
Taste 1 0.4
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Table 4. Reasons for the customers’ favorable or unfavorable im-
pression on pond-snail Mandu

Reasons for favorable N Reasons for unfavorable N
feeling feeling

Not repellent due to 46| No different taste between 15
similar with meat Mandu meat and pond-snail

High nutritious food 43 Mandu

MSG-taste (Plain) 29 | Disliking a pond-snail 9

Delicious taste 23 | Too thick of Mandu skin 7
(Nutty taste)

Not greasy 23| Too much salt [¢]

Well-being and healthy 19 Too much pepper 4
food

Low calorie food 16| Fishy taste 2

Good chewiness 12} Lack of pond-snail taste 1

Specular 9 | Bitter of aftertaste 1

No piggy taste 6

Pond-snail liker 6

Not a meat 1

Table 5. The change of the customers’ perception on the pond-
snail Mandu before and after tasting

) Before tasting After tasting
Variables t-value
Mean SD Mean SD
Taste (n = 280) 2.87 +0.78 326 +064  6986™"
Price (n = 279) 1.66 £ 0.75 1.73 £ 0.81 2.082"

1) Taste: 1 = Much worse to § = Much better
2) Price: 1 = 6,000 won to 4 = 12,000 won
*: p<0.05, **+: p<0.000
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B HSE B S Ad IFS Fold A7 s
FHAYL A7) oz 20~30T08 mlE oA, A
A EMARE 2} AR EATE R B3 Urr] Hek2 A
P2 FRI8le] & 5P g ARFSITE 1 A 48Rk
EXol] W gE Tuja] ZAARRE Yol (4% = 45.659, p <
0.01), FolZAER(4? =51.036, p<0.05)°l we} o}
7o 2 YehtH(Table 6). 304 nlztke] 739 5H66.8%)
o] 7 Fa3 AFAAINL, AL A (10.5%)°)
HE o3l 30t B(56.4%), 944 EA(15.4%), 7+
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60t o142 tE Hud 2 A 5H28.6%) % 7H3
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5) 7EHA E¥ IE 2T BiFY AHA AT

AHIAEY QIFEAR Ao Mk AlaE 9-3o] THEe]
23 3% 2pol7t UEAE AuE AF(Table 7), 5
Zo] RHF gk o] (F = 4.106, p < 0.01), o) TAEFY
(F = 5.206, p <0.001) ol W} BAASZ {273l 2lo}
2 Byon 375 Uo|(F = 3.847, p< 0.01), g]=
2ERI(F = 2.406, p <0.05) ol W} #9291 zols B
o} 50t o] o] ARFelA o] T g 7 A
(3.567%) 37133l 304 olslelld 718 W2 A4(3.17
AE FAU UE I 500 ool 3.94H0 8 we
A4S & W 304 vink Aelld 3.2749 W AFE
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3, TR og ghdo] F1(354), AY FH(3.33), =4l A
TH(3.20) 0101, 38(3.04)0) 78 ®A FHrlsk Feho]
ot IEE 50~60d) S (4.147) o] 78 FA F7t
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Table 6. Purchase determining factors of Mandu products by demographic variables of the respondents

F9 e B7F AHE Table 8ol AT $%o] whF
9] #5EAE Ndshs AN ARE T4 Bt S92
HEY Y ded A%, whre] 4P, Y 5% A%
TFE NS o sl e Bx 7R A, B, Yy

Purchase determining factors

N Price Taste Pack.oge Nutrifional Hygiepic Health Convenience Brand
design value quality name
Age (N = 286)
<30 190 14 ( 7.4) 127 (66.8) 3(1.6) 14 (74) 20Q0.5) 5(26) 0( O 7(37
30 —under 40 39 4(103) 22364 0( 0O 3(77y 6054 0( 0) 2 (5.1 2(560
40 —under 50 a1 3(73 20613 0( O 931 7071 1(26 0( O 1(38)
> 50 16 5313 3088 0( 0 3(188) 30188 0( 0) 0( 0 2 (12.5)
P 45,650
Family size (N = 287)
Singe 9 1311 5(585.6) o( O 0(0) 0(C0) 2222 o( o 101D
2 persons 21 4090 9429 0( O 41900 2(95 0(0) o( o 2(95
3 persons 39 3(77) 2541 0( O 3(77) 4Q03) 1(26) 26D 1(26)
4 persons 162 13(80) 100(61.7) 2Q0.2) 17 (105 22136 2(1.2) 0( 0 6 (37
5 or more persons 56 5(89 34607 10.8 5(89 8043 1(1.8 0( O 2 (3.6
e 43,645
Lifestyle (N = 270)
Student in growing stage” 25 1(40 124800 1.0 3(120) 5200 1040 0( O 2(80
Single group® 186 13 ( 8.3) 109 (69.9) 1(0.6) 11(71) 13(83) 4(26) 0( O 5(32)
Housewife in working out 28 2(70) 11@93 0CO 6214 72500 0( 0) 2.0 0 0)
Full-time housekeeper 54 7Q30) 30356 0( 0 7030 5093 1(19 0( O 4( 7.4
Women in fifties and sixties 7 2286 2286 0( O 1043) 1043 0(C 0) 0( O 1(14.3)
7 52.036"
Monthly income of family (N = 251) (unit: 1,000 won)
<3,000 122 8 ( 66) 82672 2 (1.6) 8(646) 15023 3(25 0( O 4(3.3)
3000 —under 5,000 88 6(68) 54(61.4) 0( 0 11 (125) 12(134) 0( 0) 100 4( 45)
> 5,000 41 7 (7.1) 22 (83.7) 0( 0 4098 4(98 1(24) 1(2.4) 249
e 14.790

1) Data included examinee and students in growing stage
2) Data included woman in twenties and thirties, self-boarding student, and bachalor/spinster

Table 7. Customer perceptions on pond-snail Mandu by demographical variables of the respondents

Variables N Taste Level of favorite
<30 186 3.17 = 0.59° 3.27 £ 0.90°
30 —under 40 39 3.46 + 0.60% 3,54 + 0.85%
Age 40— under 50 39 3.36 = 0.81° 354 + 091
> 50 16 3,56 + 0.63° 3.94 + 0.68°
F-value 4106 3.847™
<3,000 120 3.29 + 0.69 3.50 £ 0.90
Monthly income of family 3,000 — under 5,000 86 3.32 + 0.58 3.43 + 0.82
(unit: 1,000 won) > 5,000 41 3.12 £ 0.60 3.15 + 0.9
F-value 1.408 2.549
Student in growing stage 24 3.04 £ 0.62° 3.12 £ 0.93°
Single group 153 3.20 £ 0.59™ 3.33 = 0.87®
) Housewife in working out 28 3.54 + 0.69™ 3.50 + 0.96®
Lifestyle Full-time housekeeper 54 3.33 + 0.61%° 3.51 + 0.82%
Women in fifties and sixties 7 4,00 + 0.58° 414 +.038°
F-vaiue 5.206™" 2.406"

a: Different superscript letters mean significant difference among groups by Bonferroni’s muttiple range tests at = 0.05 e=0.01or a=

0.001
*: <0.05, *+: <001, **x: <0,001
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Table 8. Mean scores of sensory evaluation results by the storage periods in the freezer (N = 9)

Storage (Days)

Characteristics F value
7 14 21 28 Total
Hardness" 433 +1.12 3.75 £ 0.7 412 +£0.83 3.57 £ 0.79 3.97 £ 0.90 1.55
Chewiness” 5.00 + 0.71 438 +0.92 3.88 £ 1.13 4.43 +0.98 4,44 + 0.99 1.17
Moistness” 5.33 = 0.87 4,88 + 0.64 438 + 0.52 5.00 = 0.82 490 +0.78 1.06
Toothpacking” 456 + 113 375+ 1.04 4.25 +1.04 3.57 £0.79 406 105 0.39
Color® 4,75 + 0.46 475 = 0.46 4,25 +0.89 371 £076 4.39 = 0.99 2.21
Aroma® 4.78 £0.83 4.62 +0.74 4.13 + 0.64 4.14 + 0.99 4.44 + 0.80 0.18
Saltiness” 4.89 £ 1,61 4.13 £ 0.64 3.88 = 0.35 443 £ 098 434 1,07 493
Degree of plain® 4.44 * 0.89 4.62 £0.92 3.88 = 0.99 3.86  1.07 422 + 098 0.01
Taste” 477 £ 083 413 £1.36 3.63 £ 092 3.71 £ 095 409 +1.09 1.61
Aftertaste'® 411 4145 400 + 1.20 313083 3.86 £ 1.07 378 £ 1.18 1.66

1) Texture of Mandu skin: 1 = thick and hard to 7 = thin and soft, 2) Chewiness: 1 = too bad to 7 = excellent

3) Moistness: 1 = dry o 7 = moisty, 4) Toothpacking: 1 = too much to 7 = none

5) Color: 1 = no certainly appealing to 7 = certainly appealing, 6) Aroma: 1 = extremely bad to 7 = extremely good
7) Saltiness: 1 = too salty/flat o 7 = extremely good, 8) Degree of plain: 1 = too greasy fo 7 = adequate plain

9) Overdll taste: 1 = bitter taste to 7 = excellent taste, 10) Aftertaste: 1 = bitter taste to 7 = excellent taste
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