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Summary

I. Title

Development of export marrons glaces processing system for domestic flame

peeled chestnut

II. Purpose and Significance

The processing characteristics of domestic chestnut varieties and peeling
conditions were analyzed and the freezing and storage method of flame peeled
chestnut was determined. The oversea market and economic efficiency for marrons
glaces and chestnut candy samples was investigated and the manufacturing
process of marrons glaces with flame peeled chestnut was developed and optimum
design of chestnut processing factory for producing high quality export marrons

glaces was suggested.

III. Scope and Content

a. The chestnut is one of most popular nuts in the world. Annual world chestnut
production was about 535,000 tons in 1999. The main chestnut producing
countries are China, Korea, Turkey, and Italy, which account for 77% of the
global chestnut production.

b. Korea is well known as the famous chestnut producing country in the world.
The 30% of total chestnut production, 100,000 tons was primarily processed as
fresh peeled chestnut and exported to Japan. This export amount reached $100
million US dollar but it decreased greatly annually due to the stagnation of
Japan market, the increase of foreign exchange rate and the export amount of

Chinese peeled chestnut.

_13_



c. In the most chestnut processing factories in Korea, the peeling process of
chestnut was operated by manual works due to the hard and adhesive
characteristics of chestnut inner and outer skin. However, Chestnut flame peeler
heated by LPG was developed and its peeling performances were tested
recently at Korea Food Research Institute. Average peeling ratio of this
prototype was about 80% and peeled chestnut material for various chestnut
processing products can be produced on large scale now.

d. The domestic chestnut varieties was completely different with the Chinese and
Europe ones and its shape size and hardness are higher than those. The pilot
plant of marrons glaces manufacturing system should be developed in order to
produce high quality chestnut product such as marron glaces, chestnut candy

and chestnut puree.

IV. Scope and Content

1. Peeling characteristics of domestic chestnut and analysis for storage quality of

peeled chestnut

a. Processing characteristics of domestic chestnuts with their varieties and peeling
conditions.
b. Quality analysis for flame peeled chestnut with freezing methods and storage

conditions.

_14_



2. Development of marrons glaces manufacturing process by using flame peeled

chestnut

a. Experimental equipments for marrons glaces manufacturing process

b. Development of marrons glaces manufacturing process

3. Pilot plant for marron glaces manufacturing system

a. Design of unit machineries for marron glaces manufacturing system.

b. Experiment of marrons glaces manufacture

4. Optimum design of chestnut processing factory for producing export marrons

glaces

a. Optimum design of chestnut processing factory

b. Analysis for economic efficiency of chestnut processing factory

5. Survey of domestic and overseas marketability and economic efficiency analysis

for marrons glaces sample

a. Survey of varieties and characteristics for overseas marrons glaces products

b. Survey of domestic and overseas marketability and economic efficiency

c. Panel test for foreign consumer

_15_



V. Results and Recommendations

1. Results

a. The peeling ratio of flame peeled chestnut and processing characteristics for 4
chestnut varieties, Daebo, Beonggo, Seochu, and Dantaek harvested on October,
2004 in Buyeo area was analyzed. Daebo variety has the highest peeling ratio
that is 90% peeling ratio, 0.67% broken ratio and 2.3 mm flame depth of
chestnut flesh. Their average peeling ratio is appeared above 85%. So it was
found that most domestic chestnut varieties were suitable for flame peeling
method of fresh chestnut.

b. Average peeling ratio of chestnut samples on 25 sec of discharging time for
flame chestnut peeler was 89.2%5, 5.3% broken ratio and 1.9 mm flame depth
with highest peeling condition. The higher the revolution speed of driving shaft
of continuous chestnut skin peeler is, the higher the broken ratio of chestnut
sample is above 10%. For 150 rpm of driving shaft, average peeling and broken
ratio with optimum operation is 92.3 and 9.0 96, respectively Sbroken ratio.

c. The broken ratio of fast frozen peeled chestnut on 95C steaming process was
13.3£6.3% 1is higher 2.5% than for slow frozen one, 10.8+5.2%. The texture and
color of frozen peeled chestnut during 3 months in -20C cold storage was not
changed.

d. The pilot plant of marrons glaces manufacturing system was composed of
chestnut sugar preserving system that steamed chestnut sample was in higher
syrup and sugar grazing system that the chestnut skin coated with mixture of
higher syrup and red ginseng extract is dried with infrared heating dryer. Its

capacity per one time was about 16 kg.

e. For using this pilot plant, frozen peeled chestnut sample was steamed at 987

_16_



during 90 min and then was preserved at 8 hrs, 55 °Brix, 8 hrs, 65 °Brix, and
15 hrs, 75 °Brix, on 65C syrup temperature, respectively. Chestnut sugar
preserve with above 64 °Brix chestnut flesh was made. Marrons glaces sample
was manufactured after chest sugar preserve was grazing with the mixture of
above 85 °Brix syrup and red ginseng extract and dried during 5 to 10 min
with the tunnel type of infrared heating dryer. Chocolate marrons glaces was
also manufactured by chocolate coating chestnut skin and 1 to 2 hrs natural
drying.

The facilities of chestnut processing factory in main producing area was
composed of flame chestnut peeler, freezing system, and marrons glaces and
chestnut puree manufacturing system. Annual chestnut processing quantity was
about 2,000 tons of fresh chestnut and 1,300 tons of flame peeled chestnut was
produced. The ratio for marrons glaces and chestnut puree was appeared 65
and 35 %, respectively.

. From the survey results of marrons glaces and chocolate marrons glaces, 10 to
50 age of consumers were willing to pay these samples by 6,000 to 10,000 won.
So the domestic market of marrons glaces and chocolate marrons glaces
samples will succeed if their quality maintain the higher level. For the panel
test of foreign consumer in the domestic area, the chocolate marrons glaces for
them 1s more popular compared with normal marrons glaces. 60% of these

foreign consumer was willing to buy the chocolate marrons glaces.

. Recommendations

The marron glaces manufacturing technology was suggested to patent
document( patent number 10-204-0080790, 2004. 10. 11) and will contribute to

produce high quality chestnut products and to improve some problems of its

_17_



manufacturing process. Especially, this technology will be used to develop new
chestnut products suitable for foreign consumers in overseas market.

b. For the establishment of chestnut processing factory in main producing area,
the main information of optimum manufacturing facilities, its cost, and factor
area will be suggested and the economic efficiency of factory operation will be
checked from these results.

c. More than 10 new chestnut processing factories will be constructed in main
producing area and its amount of annual chestnut products per each factory
will reach above 10,000 millions won. New chestnut products in domestic

market will supply and be exported to new overseas market.
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Fig. 2-1. Prototype of chestnut flame peeler

Fig. 2-2. Continuous chestnut skin peeler
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g BALGAA 150 AEH
9] & (peeling ratio)& 19 2-3 o] BFyute]l WA ES 49A 0, 50, 80, 100%°]
g TR 0ed 2 Aow pedth aew W AR 92

[e]
=
e auF s 8 AR ASE AA 8 AR SR T RER EASYL,

Peeling ratio(%5) =[ (N1%0 + N2*%0.5 + N3*0.8 + N4x%1.0) / Nt ]* 100

Ni = Number of peeled chestnut with peeling condition
(1:1:0 9, 20 50%, 3: 80%, 4: 100%)

Nt = Total number of sample chestnut

Broken ratio (%) =( Nb / Nt) = 100
Nb = Number of broken chestnut

Nt = Total number of sample chestnut

Fig. 2-3. Peeled conditions of sample chestnuts in peeling experiments
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to] Texture Analyzer(TA-XT2, Stable Micro System Ltd, England)
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Table 2-1. Conditions of texture analyzer for firmness analysis on chestnut

Condition
Measure force in compression

Index

Mode

Return to start

Option
Pre-test speed

2.0mm/s

1.0mm/s

Test speed
Post-test speed

5.0mm/s

60%

35mm

Strain
Probe diameter
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594 Am s e (%)

i Naa] M8 | BAE (@372

i 100 | 80 | 50 | o o) | (%) | (mm)

s | 1 | o | o] 45 |o99s6]| 10 267

27 1 ] o | o] 4 |o9ss| 4 2.50

40 s | 21 o] a4 [oes| 12 1.67

4400 | 133 | 033 | 0.00 99.03 | 867 | 228

245 | 047 | 047 | 0.00 093 | 416 | 062
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35 30 | 7 | s | o] 4 || 16 1.67
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S (hardness)=  1198.41+230.54 gr, ¥ X (springiness)=  0.63+£0.05, H2AdA
(cohesiveness)x 0.48+0.05%2 YElY AwbA| gl vlwe wf 2 YEIASo] AL
2 Wt fle Ao yehuith

Table 2-5. TPA analysis for peeled chestnut by flame chestnut peeler

Hardness(g) Springiness Cohesiveness

1198.41+230.54 0.63+0.05 0.48+0.05
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B R4S Aotk WEAGE wuel %, @yAF, FAAS 59 2 Mgt 9
of gHgEo] gl AL &+ Qon wy g AE 2 W ik
w22 §552 wEyel A4F 2A% U ARRA (B3 gu)
. TPA results Color value
Storage time
Hard
(month) ar( r;ess Springiness Cohesiveness L ax b
g
1 622.7£140.8  0.65+0.03 051+0.04 78366 0.7+04 289+39
2 640.0£117.34 0.56+0.07 0.44+£0.05 79121 1.1+06 254+24
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Table 3-1. TPA analysis for peeled chestnut with cooking time(cooking temp.: 95C)

Cooking time Hardness L .
. Springiness Cohesiveness
(min) (g)
0 1198.41 + 230.54 0.63 + 0.05 0.48 + 0.05
30 1255.72 £ 274.46 062 + 0.03 0.40 + 0.09
60 781.85 = 146.12 064 + 0.08 0.35 £ 0.03
90 390.97 + 110.59 0.73 £+ 0.04 0.36 + 0.10
120 493.67 + 96.11 065 + 0.12 0.34 + 0.03
150 402.41 + 25.22 065 + 0.13 0.38 + 0.10
180 310.09 + 54.53 0.71 £ 0.10 0.37 + 0.05

GoFeEE % 2w, AAAe e gAdEn A

=]
N
\]
rir
ot
12
off
o
(o]}
a1
o)
o]

X

2
>
ot
2

2EE 65 75C WHIAAS w A A7l
o 5t Zojth, gl Lw 65T A W A8
5ol %7] FEE 30.7 °Brix@ o 8A17F 3 440 °Brix7F Ho] ¥ 389 FHEY

Agre] Al mek AAE Bk AL BYT. Lo AW 2AN FALnst

i
o
offt
=
=
oZ
_E
Ho
1o
ofl
ki
il
>
)
&
ftl
Mo
1

=

1=
75Tl AE 27 GE7b 327014 434 °Brix2 Z71stgon &xxjo]d wE ool

_57_



E 32 BEYLE D A e Sy AR YRR (ISR 5 Brix)

(&4 °Brix)

Cooking time (hr) 65T 75T
1 30.67+0.58 32.67+1.53
2 35.00+0.00 32.33+2.31
3 37.00+5.20 38.33+2.89
4 35.00+0.00 33.67+3.21
5 36.33+2.31 38.00+1.73
6 40.67+0.58 45.00£0.00
8 44.00+3.46 41.00£0.00
15 44.00+1.73 43.44+2.89
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ol W 5o FE MM SR AR AR AHeE
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AzA FALE, WA FAEE P AT 5 B B A

o,

FA=E 65C,

A dAdupH e Ty W A7+ 55 °Brix, 8417k 65 °Brix, 847t 75 °Brix,

Cooking Time

(hr) 55 °Brix 65 °Brix 75 °Brix
1 30.67+0.58 46.00£2.65 49.33+4.04
2 35.00+0.00 48.00+2.65 51.00+1.73
3 37.00+5.20 46.00+4.00 50.67+1.15
4 35.00+0.00 47.00£2.65 51.33+1.53
5 36.33+2.31 47.33+£3.79 52.33%2.08
6 40.67+0.58 48.33%2.89 48.67+1.15
8 44.00+3.46 49.67+0.58 53.33+2.89
15 44.00+1.73 53.33%2.89 64.00+1.73

F 349 3-5¢ Fde=d S5 e dAEJA T e 23S 24T A

olt}. 65 °Brix Y9 Txutyyle] A x7] HAXe= 617.16g, ©]al, 15A17F Fofl =
%046, 01902 #Tardtes A4S Bt ol dde v 3

o
Aslyo] 7t AN oR AR 75 °Brix e A% A §AME A4S B

[ex]
AN
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3 3-4. 65 °Brix Feie] S5 Wertuyre] A el M 243 24
cooking time Hardness . .
(hr) @) Springness Cohesiveness
1 617.16 £ 145.81 061 £ 0.17 0.30 £ 0.09
2 469.37 £ 9591 0.83 £ 0.09 0.43 £ 0.08
3 536.95 £ 125.06 0.65 £ 0.11 0.29 = 0.07
6 404.64 + 167.34 0.64 £ 0.14 0.21 £ 0.02
8 45885 £ 121.59 0.66 £ 0.07 0.21 £ 0.05
15 395.93 + 118.03 0.46 = 0.13 0.19 £ 0.04

=]
AL 4

¥ 3-5. 75 °Brix @9 T% Wesuraylre] G AIZ] up

fu

Cooking time Hardness . .
Springness Cohesiveness
(hr) (g)
1 557.34+302.71 0.62+0.011 0.22+0.05
2 392.83+49.97 0.69£0.11 0.45£0.06
3 568.17+55.45 0.61£0.06 0.30+0.05
6 599.29+£78.50 0.50=0.06 0.21+0.04
3 504.30+228.74 0.58%0.14 0.23£0.06
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Table 4-1. TPA analysis for frozen peeled chestnut sample on cooking time.

Cooking time

(min) Hardness(g) Springiness Cohesiveness
0 416.48 + 69.36 0.65 = 0.04 0.52 £ 0.01
30 386.08 + 17.83 0.66 £ 0.09 0.52 £ 0.02
60 407.66 + 59.49 0.69 £ 0.03 0.53 £ 0.04
90 884.03 + 81.89 0.75 + 0.18 0.56 + 0.02
120 71795 + 85.22 0.75 £ 0.10 0.48 £ 0.04
150 785.38 + 82.16 0.69 £ 0.05 0.42 £ 0.09
180 44294 + 45.04 0.68 + 0.07 0.37 £ 0.04
210 369.21 + 74.98 0.66 £ 0.01 0.47 £ 0.03
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0
0 120 240 360 480 600 720 840 960 1080
Cooking time(min)
29 4-19. 5y A 2o PR 2xW3l (75 °Brix)
4-2. FesEsh PG e F% oy ARe) PR g

Cooking Time

(hr) 55 °Brix 65 °Brix 75 °Brix

1 28.67 £ 1.53 51.33 = 1.15 59.33 + 1.15
2 31.00 + 3.61 51.67 + 2.89 58.33 + 1.53
3 33.00 = 1.73 51.67 + 1.53 59.33 + 2.08
4 36.67 = 0.58 51.67 + 1.53 59.33 + 1.15
5 37.00 £ 2.65 53.00 = 2.00 59.00 = 1.00
6 41.00 += 1.00 53.00 + 2.65 62.00 + 1.73
7 41.33 + 0.58 54.00 = 1.00 60.33 + 0.58
8 41.67 = 0.58 54.00 = 1.00 60.67 + 0.58
15 49.67 + 0.58 53.33 + 2.89 65.00 + 0.00
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Table 4-3. TPA analysis for frozen peeled chestnut sample in 55 °Brix syrup with

various cooking times.

Hardness

cooking time

Cohesiveness

Springiness

(g)

47851 + 176.13

(hr)

0.43 = 0.06

0.73 + 0.08

0.40 = 0.06

0.70 = 0.06

560.02 + 32.48

0.40 = 0.07

0.76 = 0.07

48794 £ 79.53

0.34 + 0.08

0.69 = 0.09

490.60 = 91.05

0.38 = 0.06

0.76 = 0.05

445.07 + 86.69

0.38 = 0.06

0.67 = 0.05

374.65 + 21.44

0.70 = 0.09 0.33 £ 0.04

489.19 + 115.71

0.72 = 0.10 0.32 = 0.06

533.03 £ 13543

497.81 £ 150.55 0.66 = 0.09 0.34 = 0.04

15
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Table 4-4. TPA analysis for frozen peeled chestnut sample in 65 °Brix syrup with

various cooking times.

cooking time Hardness o .

(hr) @) Springiness Cohesiveness
1 767.75 + 204.05 0.71 = 0.05 0.36 + 0.09
2 606.67 + 127.37 0.66 + 0.04 0.33 = 0.03
3 48491 + 112.24 0.60 = 0.08 0.26 + 0.04
4 682.50 = 128.27 0.61 = 0.05 0.39 = 0.05
5 650.68 + 103.33 0.65+ 0.70 0.44 = 0.02
6 736.51 + 166.62 0.68 = 0.06 0.23 = 0.04
7 701.85 + 162.37 0.65 £ 0.05 0.23 £ 0.04
8 469.82 + 107.73 0.61 + 0.053 0.33 £ 0.04
15 643.14 + 216.27 0.66 £ 0.04 0.32 £ 0.05

Table 4-5. TPA analysis for frozen peeled chestnut sample in 75 °Brix syrup with

various cooking times.

cooking time Hardness o .

(hr) @) Springiness Cohesiveness
1 1983.11 + 440.98 0.67 = 0.06 0.37 £ 0.11
2 1542.74 + 578.29 0.60 = 0.03 0.27 + 0.05
3 1380.45 + 561.60 0.64 = 0.03 0.36 £ 0.11
4 1119.39 + 14552 0.61 = 0.05 0.30 = 0.05
5 938.40 + 137.49 0.64 = 0.04 0.25 = 0.05
6 126791 + 163.33 0.62 + 0.07 0.23 £ 0.06
7 932.64 + 157.77 0.65 £ 0.06 0.22 £ 0.01
8 759.00 + 86.26 0.64 £ 0.08 0.25 £ 0.03
15 1105.15 + 138.08 0.59 £ 0.02 0.24 £ 0.00
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#E 4-72 F 65 75 °Brix FEAWN AVAIRS] FFeHe] MEZ L ax, b
S vERd Aotk A 5o A9 Lx 32 7072 65 75 °Brix GAUR Hr} =
gom ax F= 271904 FEAo] APFHUA 1152 #Hhds AFS HJYO bx
#el A% 181014 65 °Brixel M 4572 A= b7t 75 °Brixol A= 8942 thA] 7}
1 S Bt

ol
rr
o
o

¥ 4-7. 65, 75 “Brix FEA Aol 5] Mgk

A gk
A5
L ax b*
ARt 70.70+1.45 2.71+0.43 18.17+£1.17
65 °Brix 4w 29.59+0.94 1.57+0.97 457+£1.17
75 °Brix Bd Rt 36.60+1.22 1.15£0.02 8.94+3.55
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EL22C

Al2 WORM SCREWS PARBOILER MOD. SB/C/3 2
Al3 SKIN SEPARATORS MOD. SP/P 2
Al4 SORTING BELTS MOD. NC/X/8/800 2
Al5 WATER CHANNEL 1
Al7 ELECTRICAL PANEL 1
B MARRONS GLACES(CANDY) PROCESSING PLANT

Bl VIBRATING TABLE FOR CHESTNUTS FEEDING 1
B2 FLAT BELT TO CONVEY CELL TRAYS 1
B3 CELL TRAYS FOR CANDYING 30000
B4 BOXES TO HOLD THE CELL TRAYS 2000
B5 BASKETS FOR BOXES HOLDING 30
B7 TROLLEYS FOR BASKET HOLDING 12
B8 COOKING TANK 1
B9 CANDYING TANKS 5
B10 INSPECTION PLATFORM FOR CANDYING AND COOKING TANKS 1
B11 STABILIZATION TANKS 20
B12 INSPECTION PLATFORM FOR STABILIZATION TANKS 1
B13 "FEEBLE” SYRUP STORAGE TANK, capacity 10.000 it. 1
B14 PLATE HEAT EXCHANGER 1
B15 SYRUP FILTERING UNIT 1
B16 FILTERED SYRUP COLLECTING TANK. capacity 3.000 it. 1
B17 CONTINUOUS CONCENTRATOR 1
B18 SYRUP STORAGE TANKS. capacity 10.000 it. 3
BI19 SUGAR SYRUP PREPARATION UNIT 1
B20 TANK FOR HOT WATER GENERATION AND STORAGE 1
B22 ELECTRIC CONTROL PANEL 1
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No. Description Quantity
C MARRONS GLACES GLAZING LINE 1
C1 GLAZING TUNNEL 1
D CHESTNUTS PUREE & JAM PRODUCTION LINE
D1 SWAN NECKED ELEVATOR MOD. EL22C 1
D2 TROUGH COOKER WITH AGITATOR 1
D3 SLANTING STRAINER MOD. PR42/3 1
D4 HORIZONTAL SCREW CONVEYOR MOD. N15/2 1
D5 WORKING PLATFORM 1
D6 RECIPE PREPARATION AND COOKING UNIT 1
D7 SCRAPING SURFACE PASTEURIZER 1
D9 LOADING TABLE FOR JARS FOR THE MONOBLOC 1
MOD. RT/V (OPTIONAL)
D10 FILLING MONOBLOC AND CAPS APPLICATION MOD. RT/V 1
D13 LINEAR AUTOMATIC LABELLING MACHINE 1
DIS CONVEYING ROLLING SHUTTER BELT FOR FULL JARS AND 1
ACCUMULATION TABLE
D16 ELECTRICAL CONTROL PANEL 1
E CONTINUOUS FREEZING SYSTEM set
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Fig. 5-1. Layout for chestnut processing factory
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Table 6-3. demographic information on foreign consumer for marrons glaces

TOTAL 30
Nationality

USA 93.3%
Canada 6.7%
Age

20-29 yrs old 90.0%
40-49 yrs old 10.0%

Have you ever tasted Chestnut products?

Yes 63.3%
No 36.7%

Have you ever tasted marrons glaces?

Yes 3.3%
No 96.7%
Occupation

Student 66.7%
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(continued)

TOTAL 30
Teacher 23.3%
Not employed or Housewife 3.3%
Others 6.7%
Education

High school graduate 66.7%
University graduate 33.3%
Length of staying in Korea

Less than 12 month 63.3%
12 month - less than 24 month 20.0%
24 month - less than 36 month 3.3%
36 month - less than 48 month 13.3%
MEAN (month) 8.63
Household Income(US$)/month

Less than 1,250 US$ 46.7%
Less than 2,500 US$ 23.3%
Less than 3,750 US$ 20.0%
Less than 6,250 US$ 3.3%
Less than 7,500 US$ 3.3%
NO ANSWER 6.7%
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Table 6-4. Test results on foreign consumer for marrons glaces

Chocolate marrons
Marrons glaces

glaces
TOTAL 30 30
Odor Acceptability”™
Like extremely 6.7% 20.0%
Like very much 16.7% 50.0%
Like moderately 16.7% 16.7%
Like slightly 20.0% 6.7%
Neither like nor dislike 30.0% 6.7%
Dislike slightly 6.7% -
Dislike extremely 3.3% -
MEAN 6.10 7.70
Appearance Acceptability”™
Like extremely 3.3% 30.0%
Like very much 3.3% 30.0%
Like moderately 20.0% 40.0%
Like slightly 13.3% -
Dislike slightly 30.0% -
Dislike moderately 23.3% -
Dislike extremely 6.7% -
MEAN 473 7.90
Taste Acceptability
Like extremely - 3.3%
Like very much 23.3% 23.3%
Like moderately 23.3% 30.0%
Like slightly 23.3% 26.7%
Neither like nor dislike 6.7% 10.0%
Dislike slightly 13.3% 3.3%
Dislike moderately 3.3% 3.3%
Dislike very much 3.3% -
Dislike extremely 3.3% -
MEAN 5.97 6.60

w=x% Significantly differ at P=0.001
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(continued)

Marrons glaces

Chocolate marrons

glaces
TOTAL 30 30
Texture Acceptability
Like very much 20.0% 26.7%
Like moderately 10.0% 26.7%
Like slightly 20.0% 23.3%
Neither like nor dislike 30.0% 13.3%
Dislike slightly 10.0%%6 6.7%
Dislike moderately 3.3% 3.3%
Dislike extremely 6.7% -
MEAN 5.57 6.43
Overall Acceptability”™
Like very much 10.0%6 33.3%
Like moderately 30.0% 33.3%
Like slightly 23.3% 23.3%
Neither like nor dislike 23.3% 6.7%
Dislike slightly 3.3% -
Dislike moderately 3.3% 3.3%
Dislike very much 3.3% -
Dislike extremely 3.3% -
MEAN 5.80 6.83
Intensity of Chestnut Odor
Strong 3.3% -
Slightly Strong 6.7% -
Just right 53.3% 43.3%
Slightly weak 26.7% 33.3%
Weak 10.0%6 23.3%

* %% Significantly differ at P=0.05 and P=0.01 respectively.
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(continued)

Marrons glaces

Chocolate marrons

glaces
TOTAL 30 30
Intensity of Chocolate Odor
Strong - 20.0%
Slightly Strong - 10.0%
Just right - 66.7%
Slightly weak - 3.3%
Sweetness
Strong 30.0% 23.3%
Slightly Strong 30.0% 20.0%
Just right 36.7% 46.7%
Slightly weak 3.3% 10.0%
Intensity of Chocolate Flavor
Strong - 13.3%
Slightly Strong - 20.0%
Just right - 56.7%
Slightly weak - 10.0%
Crispness
Slightly Strong 16.7% 3.3%
Just right 43.3% 46.7%
Slightly weak 36.7% 33.3%
Weak 3.3% 16.7%
Smoothness of Surface
Strong - 6.7%
Slightly Strong 13.3% 20.0%
Just right 43.3% 70.0%
Slightly weak 36.7% 3.3%
Weak 6.7% -
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(continued)

Marrons glaces

Chocolate marrons

glaces

TOTAL 30 30
Hardness
Slightly Strong 16.7% 13.3%
Just right 60.0% 56.7%
Slightly weak 20.0% 23.3%
Weak 3.3% 6.7%
Purchase Intent
Definitely would purchase 6.7% 16.7%
Probably would buy 26.7% 43.3%
Neither would purchase nor would nor

33.3% 26.7%
purchase
Would not purchase 23.3% 13.3%
Definitely would not purchase 10.0% -
Appropriate situation for the sample
As a dessert after meal 20.0% 16.7%
As a gift 30.0% 66.7%
To serve guest with tea or coffee 33.3% 10.0%
As a snack 16.7% 6.7%
How much would you pay the product that you just tasted?
500 won - less than 1,000 won 36.7% 36.7%
1,000 won - less than 1,500 won 43.3% 46.7%
NO ANSWER 20.0% 16.7%
MEAN (won/ea.)* 770.83 780.00

* Significantly differ at P=0.05
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Appendix 1 Pre-score card for demographic information on consumer

Name Tel)
Address
Sex Male ( ) Date , 2004

1. Nationality ?

2. Age?

20 29 yrs. old

40 49 yrs. old

30 39 yrs. old

older than 50 yrs. old

3. Have you ever tasted Chestnut products?

Yes

No

4. Have you ever tasted marron glace (glazed chestnut)?

Yes

No

5. Occupation?

Student Company employee
Teacher Bussiness
Not employeed or
Others. p 4
House wife
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6. Education?

Middle school graduate

High school graduate

University Graduate

Graduate School

7. Length of staying in Korea

VTS, Month)

8. Monthly income (including Tax)/household?

Less than 1,500,000 won
(Less than 1,250 US$)

Less than 7,500,000 won
(Less than 6,250 US$)

Less than 3,000,000 won
(Less than 2,500 US$)

Less than 9,000,000 won
(Less than 7,500 US$)

Less than 4,500,000 won
(Less than 3,750 US$)

Less than 10,500,000 won
(Less than 8,750 US$)

Less than 6,000,000 won
(Less than 5,000 US$)

More than 10,500,000 won
(More than 8,750 US$)
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Appendix 2. Score card on foreign consumer for marrons glaces

Name Tel)
Address
Sex Male ( ) Female( ) Date  October , 2004

Sample code

Please taste the sample and mark(o or x) the term that best describe your opinion

about sample.

1. Acceptability

Overall

Odor |Appearance| Taste Texture .
Acceptability

Like extremely

Like very much

Like moderately

Like slighty

Neither like nor dislike

dislike slightly

dislike moderately

dislike very much

dislike extremely
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2. Intensity of Characteristics

Chestnut|Chocolate Chocolate Smoothness
Sweetness Crispness Hardness
Odor Odor flavor of surface
Strong
Slightly
strong
Just right

Slightly weak

Weak

3. Purchase intent?

Definitely would purchase

Probably would purchase

Neither would purchase nor would not purchase

Would not purchase

Definitely would not purchase

4. Appropriate situation for the sample (Please choose one.)

As a dessert after meal

As a gift

To serve guest with tea or coffee

As a snack

Others : Please specify the situation.
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5. The average price of marron glace is 1.5 US%/ea. in the airport.

How much would you pay for the product that you tasted?

Won/ea| or US$/ea

6. Opinion:

- 148 -



z

kK
r-{u
o

****** , < D oFIHNZ BT 2 WIZeb i, SRR Ty W=, 1971
AR fFEe] v AL 9 e Tls @8 A EiTd T s E g E AL
1995.

I B <0 EEE S - Y JiE T . 1996.

Annie Bbagwandin. Chestnut Cook Book. Shady Grove Publications. 1996.
A 9] 691 wF w7 Al el #ek Ar(1AbARE). FEAE Al A

Ha1A. 1996

AR 9] 61 ¥ A el #E AFQAVE). @FAEAIATY AT
KA. 1997
MpRlE 9] 591w wlslAe] A% AN R o ua) sheEde A4 AW

S A E AT AR AL 1998

J. B. Park and ]J. Y. Hwang. Physical Properties, Chemical Components and
Characteristics of Flame Peeler for Korean Chestnut. Proceedings of 6th
International Symposium on Fruit, Nut, and Vegetable Production Engineering .
Potstam Germany. 2001.

J. Y, Hwang, I. K. Hwang and J. B. Park. Analysis of Pysicochemical Factors
Related to the Automatic Pellicle Removal in Korean Chestnut. Journal of

Agricultural and Food Chemistry. Vol. 49(12). 2001

10 SAIE 9] 991 W AAEh Bele BEA NI ANS A% AR 37 ¢

11.

=37 BAR w vbyrby e A sheral Eodd ) AR AL 2001.
vl E 9] 391 "y g S 913 A% v ey AAGR e a2 E )
el 1t AR A 2001.

- 149 -



9

1. o] BINE TR AT FH7ISNEALY dTFEIAAFYH.

2.0 HIA W8 WY Aot BEA FPRNA AAY vA/ &AL
Age AFARYE Wk g

3. FAARY & JAAA) Bog WEe HIHoR A8 FE I/t
PR S E-ISE=R

- 150 -




	국내산 화염식 박피밤을 이용한 수출용 마론그랏세제조 시스템 개발
	요 약 문
	목 차
	제 1 장 서 론
	제 1 절 연구의 배경
	제 2 절 연구개발의 필요성 및 목표

	제 2 장 국내산 밤의 박피특성 및 박피밤의 저장중 품질 분석
	제 1 절 국내산 밤의 품종 및 박피조건에 따른 가공특성
	제 2 절 화염식 박피밤의 동결방법 및 저장조건에 따른 품질분석

	제 3 장 화염식 박피밤을 이용한 마론그랏세 제조공정 개발
	제 1 절 마론그랏세 제조를 위한 공정별 실험장치 제작
	1. 냉동 박피밤 증숙장치
	2. 고농도 당액 제조 및 천연향 첨가 교반장치
	3. 증숙 냉동밤 당절임 장치
	4. 당절임밤 건조장치

	제 2 절 마론그랏세 제조공정 개발
	1. 실험재료
	2. 실험방법
	3. 실험결과 및 고찰


	제 4 장 Pilot plant용 마론그랏세 제조 시스템 개발
	제 1 절 마론그랏세 제조 시스템 단위기계 설계제작
	1. 박피밤 당절임 시스템
	2. 당절임밤 당입힘(grazing) 시스템

	제 2 절 마론그랏세 제조 실험
	1. 증숙온도별 밤 시료의 물성 변화
	2. 당액농도별 밤과육 당도 및 물성 변화
	3. 마론그랏세 제조 설비 및 제조 공정
	4. 마론그랏세 시제품


	제 5 장 수출용 마론그랏세 생산을 위한 밤 가공공장의적정 설계방안
	제 1 절 주산지 밤 가공공장의 적정 설계 방안
	제 2 절 밤 가공공장의 경제성 분석
	1. 밤 가공공장 경제성 분석을 위한 기초 자료
	2. 밤 가공공장 손익분석


	제 6 장 마론그랏세 시제품의 국내외 시장성 조사 및경제성 분석
	제 1 절 해외 마론그랏세 제품의 종류 및 특성 조사

	1. 유럽 밤 가공공장 견학
	2. 유럽의 밤 가공제품 종류

	제 2 절 마론그랏세 시제품의 국내외 시장조사 및 경제성 분석
	1. 국내 시장성 조사 및 경제성 분석

	제 3 절 외국인 소비자 관능검사
	1. 소비자 검사 방법
	2. 소비자 검사 결과
	참고문헌



