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Changes of Korean Traditional Yu-gwa Flavor and Characteristics during Storage

Seung Seok Yoo

Department of Culinary and Foodservice Management, Sejong University

Abstract

The changes of the coler, texture and volatile flavor compounds of Yu-gwa were investigated that affected by the oxidation
during storage to characteristic Yu-gwa quality. Among the proximate compositions, carbohydrate was the most abundant
component, and followed by lipid and moisture. Although the change of the color showed different pattern by the packaging
materials during the storage period, the value of yellowness(b) increased but that of lightness(L) decreased dramatically after 3
month storage. In the textural properties reported closely related with the moisture content, hardness was fairly affected on the
period of the storage rather than the type of packaging materials. The flavor compounds of Yu-gwa were analyzed to evaluate
the change of distinct volatile compounds during storage. Of the twenty one separated volatile compounds, major volatiles were
aldehydes, alcohols and alkenes. The results also showed that polyethylene(PE) contained less volatiles than polypropylene(PP) by
the oxidation process during storage. 2,4-Decadienal was gradually increased with the period of the storage, whereas octane and
furan were decreased. The results provided that the change of the flavor distribution during the storage, and also the possibility of

the volatiles such as hexanal, nonanal and 2,4-decadienal as the indicator for the oxidation process.
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1A =2 & avEI Qe gekst FR9 A z
HRsha Q7] w2l Ao 2 AtEc(Shin 5 1989).

FIHE v o] A 97 59 stnEe 2T AM7HA) B f-ahe) A= FA 2 o] wet &
-2 HEs4ol gk I dgArd e AR 9l A 1S xZyrsto] 2 BN IS A7 =5
TRACl AAL oy, oo wE 4HE T E W A o]Fil St} &3], fte] Fa AEV} He e £3
HE 523] $71817] Aj#ste] &3t 2 AR dAs of &gt A(Lee 5 2001b; Kang & Ryu 2002)& H|Z
Aoz A E¥rh(Park 5 2000), ghd, 2itate] i sko] Wstkg Ao 4'5]' W& A5(Shin 5 1990; Shin &
2l AEe & dA 71 ol AH]HL AE Fe] 7 1991)7F e o] ghch, #HAAITHE Fol7) $gt 7|
S AxYEE FABR 2eF 9 277t o axlel 33 WRol AgtEl e, HAEY] HFolu 5 Ao g
OS2 FHRI/|E st=d], o]F xWslo] T3] JTte}t Ee gk W (Sohn & Park 1998) Jolx Zuoja) Baj7|yo
I %th(Han 20005 Yoon 2002). f3t= A2 21, Z M AEE HEsAY sto|Es A Z2 A sto) gt W
Aztgu]ol et Alzago] detx7lz shA)gE dA A AAEE o] &3t HRYE ITMIA SHTHE st
2T FEE A H, S ek AF 9 Az AU ezt 3= 59 A7t A=EHATHYu 5
5 g5 WA= 7A OE A zE o)A HKang & 2006). E3F 17} ulge] R0l HEFAEL EAl
Sung 2000; Yoon 2003). 3+ 1159 EE5 227 A s GFE vIEe A Aoy Az ut
I okE ZHA A QLS Bk oblet B3R 2 Y AB et € U5A FAEAT Fbe] RS Y3 Az
2 FH5I7IE HKim 5 2004), 1 o]8x A & Ablstol gt d4te B3 E Y thLee 5 2000).
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<Table 1> GC operating conditions for the analysis of Yu-gwa

flavor
Type Conditions

GC model Hewlett Packard 6890 GC system

Column HP-5 (30 m X 0.25 mm L.D. X 0.1 um film

thickness)

Detector FID (Flame Ionization Detector)
Carrier gas Helium

Split ratio 50to 1

Injector temp. 220

Detector temp. 250
Flow rate & mode 1 mL/min (constant flow)
Initial temp.: 407C, Holding time: 5min
Rate 1: 4°C/min, To 160C
Rate 2: 10°C/min, Final temp: 230C
Holding time: 8 min

Oven temp.
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<Table 2> Proximate compositions of Yu-gwa-

= -0
Composition Contents(%) oo SET A wE ZRAEX o W3} X Ee MEo}
N poitven zAgel Wk TgPEe eistel Ay 24
rotein 1210, ) _ _ .
Lipid 12.04+3.22 steict, o AL AGA oA 7 wol AHgshe
Carbohydrate 73.61+3.54 PES} PPR st¢lal, A&x7Q 25TelA S5t 92
Ash 0234004 Z3t= (Table 3># (Table 4)%} 2t}
ke MEL AWHOR ARyl tet Lzke Ba
Aol 19949 HEABATLY AFATHI A 3 whE, bghe AR Ao 7k FTlo £
2kol7h &g & 4 AAUTHRDA 2001, o) tHkRt - el apol= glglon aztd & W7t glSith o= &3
The] Az 9 EARe] wE FHE f3 JEE4 o] HiztE oulshz Ao AAH Ao re= VY A
of M2 AWE Fistel BRoR EFEY) UEA A AN AL AAHOR Wit} 1 o)F FA% AR
oz gt B3 44 A S8 W AYHFS FY o Wsbl BAHL B9, TYWHERE pPEAe) 7
Zo] whg}t ajoj7} woront, Sabof v gutHog Y 9 PE°ﬂ HloH 7271740l %7} of wet bgkof & HIFE
g2 FAALY B2 ZoR HuE v pREe Ao, o= 3718 fEol AdHor W Aof 7)<l
AdjEoz A2 707 BAEQrHKim 2000). ¥, + 6& Aer {’r%ﬂfﬂl %E}HP%E’J FFE FUES
The] $Eoluf XA ZA7 W Fujo] S uHE F HojRth A U =N AAT aghe AP € =2F
Q AR ¢RI} AEEo] AAE] ot ghd, ' Adoll F FEE WA ket <(Table 342} o] L
HE o) ko] 7P A UEhE Ae Aol £2 YRR 2 2} FastA 178 ol %, b PEA 35 3
AHEE 7] w2l Ao AFREY N 7R F-94 2ol 7} gilent PPL A&HA F7HE
<Table 3> Change of Yu-gwa color values during storage
o Storage (month)
Types Treatment 0 1 3 A 5
non 75.18+.0.922 7248+1.45° 62.46+0.94° 59.10+ 1.06¢
Lightness (L) PE 75.18+0.922 7417 £1.97° 69.01+1.17°% 60.64+0.49°
PP 75.18+0.922 73.24+1.73* 66.01+0.92PY 58.51 £1.94¢
non -0.21£0.04 -0.25+0.27 -0.31x£0.42 -0.2310.35
Redness (a) PE -0.21+0.04 -0.20+0.09 -0.45+0.24 -0.21+0.42
PP -0.21 £0.04 -0.421+0.37 -0.36£0.26 -0.241+0.57
non 12.0840.72b¢ 12.45+0.67°Y 11.13+0.62¢ 14.41+0.53%
Yellowness (b) PE 12.08+0.72" 11.56£0.65PY 12.65+£0.65PY 15.70+0.36*Y
PP 12.08+0.72¢ 16.27 £0.53% 18.41+0.247% 19.82£0.66%
D non; not packaged, PE; polyethylene, PP; polypropylene
adMeans having same superscript into same row are not different (p > 0.05).
X-ZMeans having same superscript into same column are not different (p > 0.05).
<Table 4> Change of textural properties from Yu-gwa during storage
Types Treatment” Storage (month)
0 1 3 5
non 209.6+88.1° 383.2195.8" 4715+65.3 468.7+95.1°
Hardness PE 209.6+£88.1P 238.2£77.9° 4185+76.2° 498.7+95.1*
PP 209.6+88.1° 228.7+76.0% 386.0+92.5% 438.5£79.6*
non 532+1.26 4.64+1.33 6.68+0.84 5.59+1.54
Cohesiveness PE 5324126 5.74+0.98 492+1.16 5.81+143
PP 532126 551+1.17 5.43+0.76 574%x1.28
non 37.381£15.55 42.36+£10.88 52.11+18.47 48.17+24.73
Chewiness PE 37.38+£15.55 32.27125.74 47.821£21.34 55.71+3857
PP 37.38£15.55 29.20+12.41 41.57+£13.92 43.184+20.92

D non; not packaged, PE; polyethylene, PP; polypropylene

a<Means having same superscript into same row are not different (p > 0.05).
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<Table 5> Summary of main effect and interactions of color and
texture as affected by packaging material and storage

time
Main effects®
Interactions  Packaging material Storage time
L Yes (p < 0.05) * **
a No (p > 0.05) NS. NS.P
b Yes (p < 0.05) * *
Hardness No (p > 0.05) N.S. =
Cohesiveness No (p > 0.05) N.S. N.S.
Chewiness  No (p > 0.05) NS. N.S.

*Differences are significant at p < 0.05(*) and p < 0.001C*).
PN.S. = non-significant.
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<Figure 1> Total ion chromatogram of Yu-gwa flavor identified by GC/MS.

Peak identity 1: butanal, 2: 1-pentanol, 3: hexanal, 4: furfural, 5: octane, 6: benzene, 7: internal standard(not added), 8: furan, 9: unknown,
10: nonanal, 11: 24-heptadienal, 12: decane, 13: undecane, 14: dodecane, 15: unknown, 16: 2 4-decadienal, 17: trans-2-tridecenal, 18:
tridecane, 19: 1,3-cyclohexadiene, 20: standard(not added), 21: unknown.
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<Table 6> Change of volatile compound content from Yu-gwa with different packaging materials during storage

Storage (month)

1)
No. Compounds RT PE PP
(min)
0 1 3 b) 0 1 3 5
1 Butanal 7.61 71.4% 146.8 115.1 58.1 1215 122.2 57.2 60.5
2 1-Pentanol 1291 > - - - 319 113.3 175.1 69.7
3 Hexanal 14.35 319.0 514.0 762.0 655.8 433.7 7787 351.2 496.5
4 Furfural 16.02 172.3 236.3 196.4 94.4 230.9 183.4 114.1 155.9
5 Octane 17.06 77.5 125.9 72.2 30.0 138.3 75.2 248 73.9
6 Benzene 17.65 29.1 70.0 109.3 40.1 51.6 162.3 24.1 18.0
7 LS. ® 18.75 2000 2000 2000 2000 2000 2000 2000 2000
8 Furan 21.75 139.2 111.4 124.3 10.4 153.9 779 158.1 188.8
9 Unknown 23.22 127.4 164.9 163.0 113.9 168.4 168.7 84.3 88.8
10 Nonanal - 23.58 39.0 189 382.3 525.4 24,7 203.0 1104.9 1169.1
11 2,4-Heptadienal 24.15 102.7 68.1 266.2 416.3 124.9 353 353.2 475.9
11  Decane 25.11 - - - - 55.8 34.2 144.7 127.6
13  Undecane 26.03 457 50.8 65.1 73.5 56.3 53.1 72.1 94.1
14  Dodecane 31.47 - - - - 203 853 473.2 388.1
15 Unknown 35.02 300.0 328.2 1662.0 1417.2 361.3 204.7 1038.8 1719.0
16 2,4-decadienal 35.84 1175.5 1319.7 3989.8 3134.7 1429.8 826.0 2485.8 4026.9
17 tr-2-Tridecenal 37.05 699 102.0 96.0 628 102.8 76.0 51.2 65.4
18 Tridecane 37.86 5.8 21.1 18.8 83.1 12.3 30.8 124.7 139.7
19  1,3-Cyclohexadiene 40.04 64.5 113.2 70.5 45.6 105.7 67.0 32.6 41.8
20 Hexadecane 41.54 1000 1000 1000 1000 1000 1000 1000 1000
21 Unknown 48.05° 81.0 118.4 137.0 62.2 72.5 112.8 41.6 120.2
D retention time (minute)
Y ug/g
3 trace amount
9 internal standard
olm} % 21719 Aol BEEglen], AFLA7IE T3l 1986) PRERS] AL Alzo] BAHAL} HejE HJro
16712 shgtEo] S AT aot X1 A7\t whet ZrstAY St F Aadhe A
S, (Table 6o A2l=lo] bl 3 2zto] m=w 4 A0 28 ol 9, e A% A
A7) 74l whet Aoz FAHA A" MEE Y Fyof FustA 2,4- decadlenalol M S HEE R
Auo] FAEAY YY) Ao gaE dd FudE zojom AR 1587 hexanale] I ThFOE FQ FF
o et £Ae Golot Aol WBE el wlARS A% shEeh 1 ol furanst 4R 9wle] &
olff A&ZH F&Hof A3 & F EAHE gEEY A&t AL HoFdek, 2y AF7Ike] Aoy uket
FoUEE R A4 Do U altehyte 851 £ $70 82 20 SriRe Has 2oz By
alkene, alcohol ¥ EFHEZ A= EH9 &©ifpa it} PECS A ko ojA 2 4-decadienaldt JE
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