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Preparation and Characterization of Physicochemical and
Sensory Properties of Hwajeon Added with Wild Grape Extract

Byung Yong Lee, Nam Ho Kim, Sol I Kim, Seul Gi Kim, Jin Sun Kim, and Jeonghee Surh*

Department of Food and Nutrition, Kangwon National University

Abstract Wild grape extract (WGE) was added into Awgjeon at different concentrations (0, 5, 15, 30, 50% of water).
The resulting Awajeon were analyzed for their physicochemical and sensory properties. With increasing concentrations of
WGE, the pH of dough and hwajeon decreased, and their degrees brix and color intensity increased, presumably due to
the presence of tartaric acid, sugar, and anthocyanin in the WGE. The WGE-enriched Awajeon showed higher hardness,
gumminess, and chewiness than control Awajeon, which might have been because the sugar and tartaric acid in the WGE
partially inhibited starch gelatinization during heat processing. Nevertheless, all the sensory properties and preference were
higher in WGE-enriched hwajeon than controls, which could be partially attributed to the fact of that the WGE-enriched
hwajeon retained relatively higher moisture. It is suggested that WGE-enriched Ahwajeon with high preference could be

prepared without loss of hwajeon quality.
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3P Alze] AME-E HFF(Wild Grape Extract, WGE) 74+
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A Az AH-E AFE= & (Jeonwon Foods, Gimpo, Korea),
A7 (Young Jin Green Foods Co., Hanam, Korea), & 7]5(Sajo-
haepyo Corporation, Seoul, Korea), =(Lottechilsung Beverage
Co., Seoul, Korea)Z =5 AlZol|A FYste] ARSI

Ao Al8-H diethyl ether, sulfuric acid, sodium hydroxide,
boric acid, nitric acid, potassium carbonate<= Showa Chemical
Industry Co(Tokyo, Japan)®] SFA12FS AR89t} Folin-Ciocal-
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Plasma-Atomic Emission Spectrometer, Vista-Pro, Varian, Palo
Alto, CA, USA)l U3l refected powers= 1.2kW, flow gas
£ argon, plasma flow= 15L/min, auxiliary gas flow rate>
1.5 L/min, nebulizer gas flow rate2 0.7 L/min®] XA 2, multi-
channel detector(Simultaneous polychromators, Echelle polychro-
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177434 nm), Mg(279.553 nm, 280270 nm), Na(589.592 nm, 588.995
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Table 1. Formula for the preparation of hwajeon that are
enriched with wild grape extract at varied addition levels (unit:

g"

Ingredients Control 5% 15%  30%  50%

Rice flour 500 500 500 500 500
Water” 405  387.84 353.51 302.03 233.38
Wild Grape Extract” 0 2025 60.75 1215 2025
Salt 2.5 2.5 2.5 2.5 2.5

YValues in the formula were presented according to actual cooking
size.

23The content of wild grape extract (WGE) was calculated as the
percentage to the water content (405 g) of the control formula. Water
content of each group was adjusted by taking the solid content present
in the WGE into consideration (refer to Table 2).
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A% UIREE WA G AAE Gxges dw, 0%
A7k me ARl Aske] Z7}
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Fig. 1. A texture profile curve for ‘50% WGE-added hawjeon’ obtained from two bite compression test and definitions of TPA terms. F,

A, and L represent force, area under peak, and length, respectively.
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HolA Hg 200094 AHA HEF(EFE 811%, S E
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0.73%, 3% 049%)7= FARE A3E YERIATNS). HEFe
Yl 1773BxolQ O, HEE Ak Aacids)e] EFS

Uehlle EAH (titratable acidity)ye 1.78%, HEF| EAlsks
Zol 9] FeE UshlE pHE 3312 Uittt & Al A}
£ H25S AR B3 2009034 HEFEA 1.75%, pH
344y BlwEhH, FA4F e AR pHYE T SeldeS
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IIlFEMg), A(P), UEFNa), ZE K 352 73712 (minor
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Na(37.9)¢] &412 UePgdth(Table 2). ©] A¥e, AE B3k o
F2 Axd HEFY F71-(ugle) 279, K@41)>Na(108)>
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F714 ke AEARE ol AANEY e FAHFIHE(Ca
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Table 2. Chemical compositions of wild grape extracts (WGE)"

Compositions WGE

Moisture (%) 84.75+0.06
Sugar (°Bx) 17.73+0.12
Crude protein (%) 0.48+0.01
Ash (%) 0.49+0.01
pH 3.31+0.01
Titratable Acidity (%) 1.78+0.03
Quantity Elements (ng/g)

Ca 315.4+14.4

Mg 158.1+2.7

P 197.243.5

Na 37.9+0.8

K 3,138.0+41.1
Minor Elements (ng/g)

Fe 12.6+2.2

Zn 1.0+0.1

Cu 0.4+0.1
Heavy Metals (ug/g)

Pb 0.11+0.18

Hg 0.04+0.08

Cd 0.03+0.01

Sn 0.35+0.17

Total Reducing Capacity (ug quercetin/g) 193.44+6.9

DValues were expressed as the average+standard deviation of
triplicates.

Hg), 7F=E(Cd), F4(Sn)S Agxoz B4 . gelsii. o]
= () HFek 22 %*%" &, EY, ti7]el a8 9 v
2 3 U $25 37k SAEY S84 09e 2 4
AL, (i) ”1—1—%7 %01 RS YEE e Uk AES Ut
T, 28, A%, 249 P F F5 o FHHeE oF
2 7vsds HﬁﬂlffL T Q7] wEolth(18,20). HEFANA HEH
439 FFE(ug/e)e Pb(0.11), Hg0.04), Cd(0.03), Sn(0.35)2.&,

FEG e FY - Qa5 tE AFFTHAA Ze =

>

4 71321 Pb(0.3 mg/kg ©13}), Cd(0.1 mg/kg ©13}), Sn(150 mg/kg
olat, 7 AFel Fhe FIAHLEZAQRL, APl A€ H
F59 T U AAE FEEH 3, AT A
#A - Hae8 T Hge] HE 715 gilon}, 2Eduto|
o TE7IE % otA 2 (Hg 0.5 mgkg ©lshET v w2
Fe] Hg7t HEEATH2L).

!

Z &h2lB(Total Reducing Capacity)
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Fig. 2. Dough and its resulting /wajeon added with varied
contents of wild grape extract (WGE). WGE content is the
percentage to the water content of the control formula.
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Table 3. Chemical compositions of dough and resulting hwajeon added with varied contents of wild grape extract (WGE)"
Dough Hwajeon
WGE, %? £ / -

pH Sugar (°Bx) pH Sugar (°Bx) Moisture (%) Fat (%)

0 6.50+0.02° 0.7+0.1° 6.34+0.10° 3.3+0.8° 35.5+0.4¢ 2.54+0.5°

5 6.260.05 1.0£0.1° 6.13+0.02° 2.4+0.3¢ 38.6+0.3° 1.2+0.4°

15 6.03+0.04° 1.2+0.1* 5.92+0.06° 4.7+0.3° 40.0+0.4° 1.0£0.4°

30 5.22+0.02¢ 0.9+0.1° 5.23+0.06" 5.7+0.2° 40.8+0.3" 0.7+0.5°

50 4.83+0.01° 1.0£0.1° 4.8240.08° 5.2+0.3% 39.6+0.1° 0.9+£0.1°

p value <0.001 <0.01 <0.001 <0.001 <0.001 <0.01

UThe value was expressed as the average + standard deviation of triplicates. **: Values with different superscripts in the same column are

significantly different.

PWild grape extract (WGE) content is the percentage to the water content (405 g) of the control formula.

Table 4. Color characteristics of the iiwajeon added with varied
contents of wild grape extract (WGE)"

WGE, %” L (lightness) a(redness) b (yellowness)
0 75.9+1.3% -5.4+0.2¢ 14.9+1.0°
5 56.7+0.9° -1.0+0.1° 9.5+0.3°
15 49 4+1.7° 2.1+0.2° 7.3+0.3¢
30 38.3+1.2¢ 7.6+£0.4° 3.4+0.2¢
50 33.8+1.5° 7.4+0.4° 3.6£0.3¢
p value <0.001 <0.001 <0.001

YThe value was expressed as the average + standard deviation of
triplicates. *°: Values with different superscripts in the same column
are significantly different.

PWild grape extract (WGE) content is the percentage to the water
content (405 g) of the control formula.
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Table 5. Textural characteristics of the iwajeon added with varied contents of wild grape extract (WGE)"

WGE, % Hardness (N) Springiness (mm) Collizsslicl)ir;i(érce Cohesiveness Gumminess (N)  Chewiness (N - mm)
0 62.8+26.1° 1.240.0° 0.82+0.00° 0.610.00° 38.2+15.1° 46.9+20.0°
5 134.5£24.2% 1.3+0.1° 0.79+0.02 0.48+0.06" 63.1£2.9° 83.1+8.8°
15 144.4+9.6® 1.240.2° 0.75+0.00° 0.42+0.01¢ 60.0+£5.0° 69.6+7.7°
30 220.1+98.8° 1.5+0.6° 0.81£0.01® 0.57+0.01® 124.0£54.2° 206.7+157.8°
50 262.8+66.9° 1.5+0.3 0.82+0.05% 0.45+0.06° 120.1+45.0 192.3+108.3"
p value NS NS NS <0.05 NS NS

UThe value was expressed as the average + standard deviation of duplicates. *°: Values with different superscripts in the same column are

significantly different. NS means not s

ignificant.

PWild grape extract (WGE) content is the percentage to the water content (405 g) of the control formula.

Table 6. Sensory characteristics of the swajeon added with varied contents of wild grape extract (WGE)"

WGE, %” Color  Tasty flavor Sweetness Sourness Astringency Oiliness  Moistness  Softness ~ Glutinosity Adhesiveness
0 1.3+0.5¢ 2.7+1.0° 1.6+0.8° 1.8£1.0° 2.9+1.3% 2.4+1.1¢ 1.6£0.8¢ 1.8+1.0° 1.9+1.2¢ 2.3£1.2°
5 2.5+0.5¢ 2.9+0.6° 2.2+0.8" 2.1£0.8" 2.5+0.8" 2.9+0.8° 2.2+0.7° 2.2+0.7° 2.4+0.9° 2.94£0.9™
15 3.0+0.2° 2.7+0.7¢ 25407 23+0.7° 2.7x0.8° 3240.7 3.2+0.7°  3.0£0.8"  3.0£0.8° 3.3£1.0"
30 4.0£04°  2.6+0.8" 2.9+0.9 3.0£1.00  2.7+£0.9° 3.740.7°  3.8%0.7° 3.540.8°  3.7+0.8" 3.7+0.8°
50 5.0+0.0° 2.7£1.3 3.0+1.1° 3.3+1.2¢ 3.0£1.1° 3.8£0.8°  4.0+0.8° 3.7+£0.9 4.1+0.7* 3.7+0.9°
p value <0.001 NS <0.001 <0.001 NS <0.001 <0.001 <0.001 <0.001 <0.001

DThe value was expressed as the average + standard deviation. **: Means with different superscripts in the same column are significantly different.
Sensory characteristics of the hwajeon were assessed using the scoring difference test of 5-point numerical scale, i.e., ranging from 1 (when the
characteristic was weak) to 5 (when it was strong). NS means not significant. The definitions for the sensory characteristics were referred to
‘Standard Korean Language Dictionary’ published by ‘The National Institute of the Korean Language’ (16).

PWild grape extract (WGE) content is the percentage to the water content (405 g) of the control formula.
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Table 7. Preference responses to the sensory characteristics of the iwajeon added with varied contents of wild grape extract (WGE)"

WGE, %”  Color Tasty flavor Sweetness Sourness Astringency Oiliness Moistness Softness Glutinosity Adhesiveness acc?e\p,)g&lllity
0 3.0£0.8°  3.0+0.8° 22+0.9° 2.6+1.0° 23+1.0° 25+1.01° 1.8409¢ 1.8£0.7¢ 1.7£0.9° 23+1.1° 1.6+0.8
5 2.0£0.8°  3.1x0.7° 2.940.8° 3.1£0.6° 3.2+0.7° 2.8+0.8° 2440.7° 2.3£0.6° 24+1.0° 29+0.9° 2.1+0.8°
15 2.840.7°  3.1+£0.5°  3.0+0.7° 3.1£0.5* 3.1£0.6° 3.1£0.9° 3.0£0.7° 3.1£0.7° 2.9+0.7° 3.1x0.7®° 2.9+0.7°
30 3.940.6°  3.1£0.7*  32+41.0° 3.3+0.7° 32+0.7° 3.340.7° 3.6£0.7* 3.740.5* 3.7+0.8° 3.44+0.8"% 3.7+0.7°
50 3.7+0.9°  2.9+0.9* 3.6£1.0* 3.3+1.0° 3.1+£0.9° 3.2+0.8° 3.9£0.7° 3.7£0.8* 3.9+0.7° 3.4+0.8* 4.0£1.1°
p value <0.001 NS <0.001 <0.05 <0.001 <0.05 <0.001 <0.001 <0.001 <0.001 <0.001

DThe value was expressed as the average + standard deviations. *: Means with different superscripts in the same column are significantly different.
Preferences to the Awajeon and its characteristics were assessed using the scoring difference test of 5-point numerical scale, i.e., ranging from 1
(dislike extremely) to 5 (like extremely). NS means not significant. The definitions for the sensory characteristics were referred to ‘Standard Korean
Language Dictionary’ published by ‘The National Institute of the Korean Language’ (16).

PWild grape extract (WGE) content is the percentage to the water content (405 g) of the control formula.
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