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Physicochemical and Sensory Characteristics of Gangjung Containing Sorbitol during Storage
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Abstract

This study was conducted to preserve the quality of Gangjung (Traditional Korean cookies) during storage with the addition of
sorbitol in Gangjung dough. Sorbitol was added with different levels (0, 1.5, 3%) in the Gangjung dough and the Gangjung
samples were stored for different periods (1, 16, and 31 days). Compared to the control group, the Gangjung samples with
sorbitol groups had higher moisture content, expansion ratio, and cell size. As the storage was extended, peroxide values,
hardness, fracturability, chewiness and stickiness to teeth were increased, while cohesiveness, moistness, and degree of melting
were decreased. From the PCA in the sensory analysis, Gangjung with addition of 3% sorbitol stored for 1, 16, and 31 days
showed high levels in moistness, cohesiveness, degree of expansion, cell size, and degree of melting, while Gangjung in control
group stored for 16 and 31 days showed high levels in fracturability, heated oil flavor, chewiness, and stickiness to teeth. The
moisture content of Gangjung was significantly increased as the level of sorbitol was increased. The changes of physicochemical
and sensory characteristics by storage were increased in control groups the most, 1.5% sorbitol groups the next, and 3% sorbitol
groups the least. Therefore, the sorbitol added groups could be delayed in the quality deterioration during storage, especially in
the texture, and could be increased in the preservation of Gangjung.

Key Words : Gangjung, sorbitol, storage, preservation, sensory characteristics, physicochemical characteristics
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<Table 1> Experimental design for preparation of Gangjung with different
levels of sorbitol in Gangjung dough (GD) and different storage periods

Sample Level of Storage
identification sorbitol (%) period (days)
GDO0-1 0 1
GDO0-16 0 16
GD0-31 0 31
GD1.5-1 1.5 1
GD1.5-16 1.5 16
GD1.5-31 15 31
GD3.0-1 3.0 1
GD3.0-16 3.0 16
GD3.0-31 30 31

D Level of sorbitol in Gangjung dough
2) Storage period (days) in Gangjung

<Table 2> Formula of different Gangjung doughs

Gangjung dough(¥%)?
Formula Control GD-1.5 GD-3.0
Rice flour 81.96 81.96 81.96
Rice wine 6.56 6.56 6.56
Water 6.56 6.56 6.56
Sugar 492 3.42 1.92
Sorbitol 0.00 1.50 3.00

D GD-1.5 and GD-3.0 denote dough for Gangjung with 1.5%
and 3% of sorbitol level, respectively

Glutinous rice
4
Steeping at 20C for 7 days
4
Washing
4
Draining for 3hrs
4
Milling
4
Mixing (Rice flour 100g, Rice wine 8g, sugar 6g,
water 8g): Gangjung dough
4
Steaming at 100C for 30 min
4
Punching for 5min
4
Sheeting for 6mm
4
First drying at room temperature for 1hr
4
Cutting to 6mm X 6mm X 25mm
4
Second drying at 40°C for 8hrs: Gangjung bandegi
4
Tempering at room temperature for 3 days
4
First frying at 120°C for Imin
4
Second frying at 160°C for 1min
4
Gangjung base
4
Coating the Gangjung base with coating syrup
at 100C for 10 seconds
3
Covering a Gangjung base with fried rice grits

<Figure 1> Schematic diagram for preparation of Gangjung
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<Table 3> Texture analyzer setup conditions used to measure
the texture of characteristics of Gangjung

Option Return to start
Pre-test speed 3.0mm/s

Test speed 1.0mm/s
Post-test speed 3.0mm/s
Distance 80.0%

Trigger force Auto 10g
Force threshold 20g

Data Acquisition rate 200pps

A : Cross—section area (mm?), D : Length of
Gangjung base (mm) -

V @ Volumn of bandegi (mm?)

<Table 4> Reference samples for the descriptive attributes of Gangjung"

Sensory attributes Degree of intensity?

Reference samples

Appearance

Degree of expansion \\4 Shrimp snack (“Saewookkang”, Nongshim Co. Ltd., Anyang, Gyeonggido)
S Corn snack(*Bananakick”, Nongshim Co. Ltd., Anyang, Gyeonggido)
Cell size W Corn snack(“Bananakick”, Nongshim Co. Ltd., Anyang, Gyeonggido)
M Baguette bread(Crown Bakery Co. Ltd., Sungnam, Gyeonggido)
Taste
Sweetness 10% Sucrose solution (Ducksan Pure Chemical Co. Ltd., Ansan, Gyeonggido)
Flavor
Rice syrup 10% Rice syrup solution (“Ssalyout”, Daesangfood Co.Ltd., Yongin, Gyeonggido)
Heated oil 50g Corn oil(Baeksul com oil, CJ Corp., Incheon) heated at 1807 for 3min
Texture
Fracturability \'4 Muffin(Crown Bakery Co. Ltd., Sungnam, Gyeonggido)
S Carrot
Cohesiveness N4 Saltine cracker(*Charm Cracker”, Crown Confectionary Co. Ltd., SeouD
S Milk Caramel (“Soft Candy Chews”, Simply Lite Foods Corp. N.Y., USA)
Moistness W Saltine cracker(“Charm Cracker”, Crown Confectionary Co. Ltd., SeouD)
M Muffin(Crown Bakery Co. Ltd., Sungnam, Gyeonggido)
Chewiness w Bean-curd(“Pulmuone Youndubu”, Pulmuone Co. Ltd., Uiryeong, Gyeongsangnamdo)
S Jelly(“Frutips Pastilles Mix”, Nestle Co. Ltd., Tianjin, China)
Stickiness to teeth w Carrot
S Milk Caramel (“Soft Candy Chews”, Simply Lite Foods Corp. N.Y., USA)
Degree of melting w Shrimp snack (“Saewookkang”, Nongshim Co. Ltd., Anyang, Gyeonggido)
S Cotton candy(“Fluffy Stuff” CMC Co. Ltd., Chams L. P., TN, USA)

D Gangjung with different levels of sorbitol in Gangjung dough and different storage periods

2 W: Weak, score 1; M: Midium, score 8; S: Strong, score 15
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<Table 5> Sensory appearance and flavor characteristics of Gangiung”

Sensory Abbrevia "
attributes tion Definitions
Appearance
Degree of EX Degree of size and volume
expansion
Cell size CS Size of internal cell structure of Gangfiung
Taste
Sweetness SW Fundamental taste sensation of
which sucrose is typical
Flavor
Rice syrup GS Aromatics associated with rice syrup
Heated oil HO

1) Gangjung with different levels of sorbitol in Gangjung dough
and different storage periods

<Table 6> Sensory texture characteristics of Gangjung”

Evaluation technique

Compress half of the sample once with
molar teeth until sample shatters, breaks or
crumbles and evaluate the degree of flakes

Compress characteristics

Bite half of the sample once with molar
teeth and evaluate the degree of
deforms rather than breaks

Chewdown characteristics

Chew a sample 3 times with molars and evaluate
the degree of moistness during mastication
Chew half of the sample until swallowing
withmolar teeth once per a second and
count the number of chews required
Chew a sample 3 times with molar teeth and
evaluate the degree of product sticked to the
molar teeth

Sensory attributes  Abbrev-iation Definitions
First bite

Fracturability FC Degree of flakes perceived when

the sample is cracked, broken or compressed
Cohesiveness CH Amount product deforms rather than breaks

when chew half of the sample

once with molar teeth
Moistness MS Amount of moisture during mastication
Chewiness CcwW Number of chews required before

swallowing the sample
Stickiness to teeth ST Degree of product stickiness to the molar

teeth during chewing
Degree of melting ML Degree of melting of Gangjung base by the saliva

when the vertical section of the sample is rubbed

with a tongue

Rub the vertical section of the sample with
a tongue and evaluate the degree of melting
of sample by the saliva

D Gangjung with different levels of sorbitol in Gangjung dough and different storage periods
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<Table 7> Moisture content of dried Gangjung dough containing
the different levels of sorbitol

Control GD-1.5D GD-3.0

Moisture content
(1))

D GD-1.5, and GD-3.0 denote dried Gangjung dough with 1.5%,
and 3.0% of sorbitol Jevel, respectively.

2 Means of three replicates. Values within a column not sharing
a superscript letter are significantly different(p<0.05, Duncan’ s
multiple range test).

13.87£0.38"2 14.964+0.52* 15.30+0.512
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<Table 8> Expansion parameters of Gangjung base with different levels of sorbitol in Gangjung dough and different storage period

Volume of Volume of Cross-sectional Longitudinal Length . 5
bandegi(em®  Gangjungbase(c®)  area (A, cm®  -cut area (B, cm®) /Height Expansion ratio
Control 0.70 +0.123V 11.03%+1.86 2.32£0.36 730+1.19* 2450217 1508.50
+297.27¢
2115.95
GD-1.5¥ 0.4940.05P 10.89+1.912 2.31 +0.40° 6.87£0.63* 2.57£0.24% 4235 (9)1b
GD-3.0® 0.42 +0.06° 10.95+1.64% 2.25+0.30% 6.97 +0.47 2.70+0.272 32352963

D Means of ten replicates. Values within a column not sharing a superscript letter are significantly different

(p<0.05, Duncan’s multiple range test).
2 Expansion ratio (%)={ (AXD) -V /Vx 100

A : cross-section area (cm2), D : length of Gangjung base (cm), V : volume of bandegi(cm?)
3) GD-1.5, and GD-3.0 denote Gangjung base with 1.5%, and 3.0% of sorbitol level, respectively.
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<Table 9> Hunter color value™ of Gangjung base with different
levels of sorbitol in Gangjung dough

L a b
Control  64.59+2.11ab¥ 1.03+054*  10.31 +1.04%
GD-1.5? 63304209 0971040 10.15+1.63*
GD-3.09 65731225 0754026  9.35+0.68

D 1, lightness; a, redness; b, yellowness

2 GD-1.5, and GD-3.0 denote Gangjung base with 1.5%,
and 3.0% of sortibol level, respectively.

3 Means of three replicates. Values within a column not sharing
a superscript letter are significantly different
(p<0.05, Duncan’s multiple range test).
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<Table 10> Physicochemical characteristics of Gangjung with different levels of sorbitol in Gangjung dough and different storage periods

2)

Peroxide values Textural properties

Level of sorbitol(%)  Storage periods(days) Moisture content(%) (meq/kg) Hardness(@) Peak number

1 0.19 40.27>D 17.44+0.71¢ 308.11+40.77 6.20+£1.32¢

0 16 8.65+0.13¢ 25.58+0.79 391.95+15.30P 10.10 +3.60°

31 828 +0.18 25.88+0.34? 41058 +£16.79* 14.40 +4.74

1 9.44+0.14P 17.68 +0.46°4 281.35 +-37.988 6.20+1.93¢

1.5 16 9.07 +0.16d 24.93 +1.00% 327.35+34.82¢ 8.60+3.24b¢

31 8.7710.204% 25.9140.212 374.84 +19.74¢ 9.10+4.43b¢

1 0.82+0.14% 18.69+0.40¢ 266.73 34.888 6.40+2.17¢

3.0 16 9.20 +0.25 24.31+1.12b 343.06 £50.11% 7.20+2.30

31 9.06 +0.124 25.29 +0.68% 353.38+41.014 9.00£3.275¢

D Means of three replicates. Values within a column not sharing a superscript letter are significantly different(p<0.05, Duncan’s multiple range test.

2 value of textural properties are means of ten replicates
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<Table 11> Sensory characteristics of Gangjung with different levels of sorbitol in Gangjung dough and different storage periods
Level of Storage  Degree Rice Heated ) _ Stickiness Degree
sorbitol  period of Cell Sweet syrup oil Fractura - Cohesive poistness  Chewi to of
(%) (days) expansion S%€ -ness flavor  flavor -bility ness ness teeth  melting
1 GosID 4420 9422 9140 664° 547 792b¢ 731 622 6065 7197
0 16 5674 3474 808" 7000 808 714> 633 425 906 828" 433
31 5819 3924 goobe  7a1¢ 7920 775 478° 3280 867 778" 439
1 731 5172 822> 7o 7065 506" 847 819b 672 703> 767
15 16 719 44dbc 819> 783 742 625 753 722 722 694> 633
31 703 453 831°P 736 77 644 6500 6560 7144 703> 628
1 797 533 7399 703 711° 467° 9060 908 728 697" 769
3.0 16 778% 5360 7390 708 678 519 839 833 7670 658 647
31 711c 5190 7330 736 7065 575%  gaibe  7oobe  G47de 625 622

D Means of four replicates. Values within a column not sharing a superscript letter are significantly different
(p<0.05, Duncan’s multiple range test).
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<Figure 2> Sensory characteristics of Gangjung with different
levels of sorbitol in Gangjung dough and different
storage periods plotted on the first and second
principal components

Sensory characteristics ; EX, degree of expansion; CS, cell size;
SW, sweetness; RS, rice syrup; HO, heated oil; FC, fracturability;
CH, cohesiveness; MS, moistness; CW, chewiness; ST, stickiness
to teeth; ML, degree of melting

Sample codes ; GDO-1, Gangjung stored for 1 day with control;
GDO-16, Gangjung stored for 16 days with control; GD0-31,
Gangjung stored for 31 days with control; GD1.5-1, Gangjung
stored for 1 day with addition of 1.5% sorbitol in Gangjung
dough; GD1.5-16, Gangjung stored for 16 days with addition of
1.5% sorbitol in Gangjung dough; GD1.5-31, Gangjung stored for
31 days with addition of 1.5% sorbitol in Gangjung dough,;
GD3.0-1, Gangjung stored for 1 day with addition of 3.0%
sorbitol in Gangjung dough; GD3.0-16, Gangjung stored for 16
days with addition of 3.0% sorbitol in Gangjung dough; GD3.0-
31, Gangjung stored for 31 days with addition of 3.0% sorbitol in
Gangjung dough
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<Table 12> Pearson’s correlation coefficients among physicochemical and sensory characteristics of Gangjung with different levels of

sorbitol in Gangjung dough and different storage periods

Physicochemical characteristics

Moisture Peroxide value Hardness Peak number
] Moisture 1.00
Physicochemical Peroxide value -74* 1.00
characteristics Hardness -96** 86* 1.00
Peak number -89 73* 87 1.00
Degree of expansion T7 -24 -65 -61
Cell size 78* -41 -.08* -65
Sweetness -17 -37 -05 -13
Rice syrup flavor 21 -.60. -41 -.45
Heated oil flavor -.67* .56 65 78
Sensory characteristics Fracturability -96** 72* .90 92
Cohesiveness 9G¥+ -63 -.88* -92%
Moistness O2xx* =55 -85 -.88*
Chewiness -.60 55 65 69*
Stickiness to teeth -53 41 52 42
Degree of melting o1+ -78* -93* -.88*

*p<0.05, *p<0.01, **p<0.001
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