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Antioxidative Ability of Some Produces in Ulleungdo and Quality Characteristics of
the Taffy Made from the Produces
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Abstract

This study was conducted to investigate the anti-oxidative abilities of certain products in Ulleungdo, such as sweet pumpkin
(Danhobak), goat's beard (Samnamul), and Aster glegni (Bugigangyi), quality characteristics of sweet pumpkin taffy containing
these products. Total polyphenolic contents of the Samnamul water and ethanol extracts were 2.95 mg% and 3.57 mg%,
respectively, whereas those of the Bugigangyi water and ethanol extracts were 2.77 mg% and 2.75 mg, respectively. However,
the total polyphenolic contents of the pumpkin water and ethanol extracts were 0.32 mg%. Reducing power (OD7g) of the
Samnamul and Bugigangyi water and ethanol extracts (0.01%, w/v) was in the range of 1.62~1.91, which was higher compared
to those of sweet pumpkin (0.02~0.03). Electron donating abilities (EDA) of the 0.01% Samnamul and Bugigangyi water and
ethanol extracts were in the range of 74.91~79.21%, whereas those of the sweet pumpkin water and ethanol extracts were
3.79~14.99%. Optimum mixing ratio of steamed sweet pumpkin and water taffy for the preparation of taffy was 25:75 (w/w),
as evaluated by sensory evaluation. Optimum adding ratio of Samanmul and Bugigangyi ethanol extracts to pumpkin taffy
were 0.4% and 3%, respectively. However, the adding ratios of Samanmul and Bugigangyi powder to pumpkin taffy were

0.5~1.0% (w/w) and 1% (w/w), respectively.

Key words : Antioxidant ability, taffy, sweet pumpkin, goat's beard (Samnamul), Aster glegni (Bugigangyi).
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=, A4 ROSE o 223 7245 4719] &4 fddd
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A7 QA= ROSS| AdAIS} o & &2AAT = 2AAZE
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To2 A gEol FUAA =Y LAAEG AGAV &
dstech agaz Auloa HAshs ROSS £A =%
= = 7 e e AYe A& AV 5
23}tHZheng & Wang 2001).

3N Cucurbita maxima Duchesne)= A1 FA 2Hre] o
FTOo = 1990 AthH-E] ufel] B} de] A= L glom, 3
AAU7E A2 Qubstel] Mlsle] YEAL 3 ol
s} vlERE B 53] GAe el Fhzelo] EXshtkSojak &
Glowacki 2010). T3+ &5 ol A= AbE(goat's beard,
Aruncus diocius var. Kamtschaticus)= 0| 2e] thd A 21 &
2 9% Boe BRo] gusksol w$ wow % 2
8 B &3t Qo] de] ol &1 Jlot A B
H A5+ v =31t Smith FD 1911, Shin et al 2008).
|74 ol(Aster glegni)= =8lTol| &3t TP 2R 02 &
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2 gzl Aoy BAe ZAs JeliAw se7E
sto] g3t Sl S Ve, A, B9, puiel, &
FEA, SEFFA, T, B9, shelr]g, oA F o
G TH7E AL, HZele TUH R AR Aol £4
2 9gafeto] e Aakgk S= lvh Sl Fd 2] maltose
Jl WBAFoE FE Lo HEHEE AR &8
S glo] driiele] el Agtet 716 Fofol e 28
gol Az Ao
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1. Ea2luls gk Sitsls

1) Mz W Mxz2|

APAEE 20009 980 2TE ETEHHEET= T
3t S (goat's beard, Aruncus diocius var. Kamtschaticus)
7} B2 7ol (Aster glegni)e RS T3t SAUZRI &
(100 mesh)= AH8-3F1 2™, D8N Cucurbita maxima Du-
chesne)> A& 30 cmxZ 28cme| TA71E ARME-Ste] 30481
WA o7l T —70TC 9] A2t A AAsPaA ALgAlel 4T
oANA 3L3E el EAZ T ARESFATE Aol AR LREA]

[e] =]

2
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3] E-& AOAC(1990)Hell e} semi-micro Kjeldah'H(ID 954.01)
2 550C 23] 3PEID 942.05)°] olek] om, A So-
xhlet +Z% (Khodabux et al 2007), 24+ Redondo-Cuen-
ca et al(2008)2] W F3to] B8, ©5EE2 100

oM A, e, 231, 2R/ & W #HeR 39l

}14

I EE e F& oIl 100 xLol 2% sodium carbonate
2 mL%} 50% Folin-Ciocalteu reagent 100 xLE 713t & UV-

o] ol&sto] A= ol FE 54 61

visible spectrophotometer(T60 E, China)E ©]-8-3}°] 720 nm
A THE=E =519 2, gallic acid(Sigma Co, USA)S]
A ot ke =S

4) 2=
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Zro] ZFs gt ofste] YEh= A58 UV-visible spec-
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=% 2y

5) MXA=0is
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meter(T60 E, China)E ©]-83te] 525 nmollA FFE=E =%
3t} AAlgols-& DPPH( e, a-diphenyl- -picrylhydrazyl)©ll
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5 oo A= F
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o] FE2TEEL 2-3% H7IBIITh Agar(Duksan Pure Chem
Co. Ltd, Ansancity, Korea)= =& A A ZA]d] 0.5%(Ww/w)S
okgl B= Fo|HA Zo] 23T 40| =5 s om A& F
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| Pumpkin |
e
| Cuttin[g(l/Z) |
E—
Steallning
(1207C, 30min)
| Crus[hing |

|

Mixing with water | | Bugigangyi powder or
taffy and agar its ethanol extracts

|

Samnamul powder or

Concentration — .
its ethanol extracts
Pumpkin Bugigangyi Samnamul
taffy pumpkin taffy pumpkin taffy

Fig. 1. Preparation procedure of taffy using some produces
in Ulleungdo.
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A 2}A| (Minolta CR-200, Japan)E AH&-dte] L' (MAIE), o'
(AAE), b @FAE) RS S FEue] LAghe 892,
a* ke 029, b*gke 0.78°] ATk

(

Tadrks 21 E8E Hgsh= 257 panelsell 281 sweet
taste(sweet taste), £=%(bitter taste), 74 =(hardness), 2/37| 5
(color favorite) & FT4 7|3 = (overall acceptability)S 5
A A M (Meilgaard et al 1987)°]] 2]3ke] wj$- <Fslt} =&
vl VoK1, okettt e mok23), HEo|th3R),
7ottt e FTH4A), vig- Aottt e vl FTHSHHE

g7lstsit

Table 1. General composition of taffy materials
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4) SHXe|

EA A= 3 AEste] P o EFAAE UERY
Aom, A5 Ao e 2570 Hx| ek FTA
A2 JeRATE #2432 SPSS(Version 12.0, Chicago,
IL, USA)E ©]|-8-3}°] Duncan's multiple range test 2 r-testS
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1) ety st

suate] AW R ek Table
5.51% W= AdEA oA =3
=3t 2x)780)= 22t 23.41% 2 28.50%% F-A|740]7} =9t
om, ToHke- 11.96%= SSITE A T5hto] 4.69% =
AhET §2178019] 2.19~2.28%¢] Hlate] =ttt ghrs)
ES AHES 1.95%2 7S Eskon Bx7o) 9 ke
247}y 42.65% 2 48.90%C1ATt. A SHEe thatto] 24.88%,
AR BA)17801E 22t 10.47% 2 12.73%c]19.0H, %3]
e 5.17~8.93% WA T Choi er al(2008) 5=
=59F, FA78e] 2 shEe] e AR 54 AT
i, 2 224, 2AF 2 IR o] 47t
3.77~5.72%, 15~29%, 3.50~6.68%, 4.00~6.01% and 8.70~
10.54%AthaL Hustglon, 2 o] 499} thagl 2jo]
= dor} ol FE AV T AF A mE Afolgt AR
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2) FE=2 EEdu= 2 FeEts
o] ARZ AR 5= 54 Ahve, FA0l 2 |

W P25 JAdgE FE2E0.01%, wy, AdE 7199
FEYs S99 848 9 Ao ees S 2e
Table 29} 2T}

& FEEM e & s o] ez FA740)q

A 27k 2.95 mg% L 2.77 mg%e] oL}, T Ete A= 0.32

(%, dry basis)

Samples Moisture Protein Lipid Carbohydrate Crude fiber Ash
Samnamul 5.51£021%" 23.41£1.52° 2.28+0.14° 51.95+2.63° 10.47+0.50° 6.38+0.32°
Bugigangyi 5.00£0.25° 28.50+1.28" 2.1940.11° 42.65+2.15" 12.73+0.61° 8.93+0.45"
Danhobak 4.40+0.17° 11.96+0.62° 4.69+0.25" 48.90+2.30" 24.88+1.25" 5.1740.26°

" Values are meanststandard deviation of triplicate determinations. Different superscripts within a column(a~c) indicate significant

differences(p<0.05).
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Table 2. Total polyphenol content and antioxidative abilities of water and ethanol extracts of various produces for taffy

Total polyphenol

Reducing power

Extracts” Samples” Electron donating ability
(mg/100 g) (OD7g0, 0.01% extract) (%, 0.01% extract)

Samnamul 2.95+0.10%” 1.86+0.21° 78.66+1.55

Water Bugigangyi 2.77+0.39" 1.62+0.22° 74.91+1.48°
Danhobak 0.32+0.07° 0.02::0.00" 3.79+0.05°
Samnamul 3.57+0.15° 1.9140.25% 78.97+2.21°

Ethanol Bugigangyi 2.7540.16" 1.63+0.21° 79.2142.10"
Danhobak 0.3240.08° 0.03+0.01° 14.99:+1.22°

Y Final concentration of all extracts were 0.01%.
? Dried samples were used.

% Values are meanststandard deviation of triplicate determinations. Different superscripts within a column(a~c) indicate significant

differences(p<0.05).

mg%E ST 0.01% & FEE00A Y g2 e
278017} 242} 1.62, 1.86(0ODo) 2= 12121 Afo] & HolA]
ZoIth AR 5 AUE 78.66%, F-A730] 7} 74.91% =
2ol & Bylow Thsul 3, 79%14 AA A =k

70% olghe FEEME & Zejvs ol thee 357
mg%, F-A1780] 2.75mg%, T5H 0.32% 2 A el A 7}1}
=okon, Y HAFo T e FA7017t
gk z}o] Qlo] Z+7}; 1.63~1.91(0Dwo) L 78.97~79.21%= \Jr
el whH ) Ssuke| & ZH2E 0.03(0Dgg) 2 14.99%2 U
ERf ATt

A& A kst 55 A 245 EEusd EA(Fu-
Igencio et al 2007)°] WF-EC2 53|, =} FA780)of @

< ZojvlE RSl dREH e Ao AN
gl e GPrtat AsE dodle Aol A4S Al
TR Akt & A sHAY AkskE el E el
B2 BA3l= (Gordon MH 1990)C. 4 DNAZ 914
7;] 01—01]/]- _,__§],_4 oﬂtﬂ—»g}ﬂur ;dtﬂ A]—F,HE 747stl T_'/H-J }\1—1:,]]
2 A gt o] 22 fYE e AE FEEY FA
o] FEE°] 1.62~1.91(0Dyp) = T3] 0.02~0.03(OD700)°l
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Lo] t5e @S et

”")rﬁl’]' FA7gole] A e olfhE FEE(0.01%)9] &
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dout & FEEY AAFATE 3.79%°|A . AAgol s
& A F WAl 2 g HAE FolgdemA
Si—t— e 2w g or ks 2hg-o] %]
31 SJtKBlois MS 1958). Shin et al(2008)-2 Attt
< %—%‘%—% gfale 2015 A1 Fiar] 2de] 3
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Table 3. Quality characteristics of taffy with different levels of sweet pumpkin(Danhobak)

Steamed sweet pumpkin in water taffy(%)

Plots Measurements
0 15 20 25 30
L* 68.10+1.05" 55.17+1.62° 48.7042.10° 42.23+2.70° 39.03+1.50°
Color a* 1.57+0.12 1.94+0.21° 2.08+0.18° 2.61+0.05" 7.5240.28°
b* 4.79+1.14° 9.08+0.31 12.60+1.21° 15.13+1.16" 18.45+1.20°
Sweet taste 3.7240.25° 3.130.18" 3.08+0.15 3.20+0.20° 3.61£0.20°
Sensory Hardness 3.58+0.21° 3.2540.15% 3.23+0.23 3.1440.05 2.7840.03°
D ;
quality Color acceptability 3.4240.15° 3.16£0.11° 3.330.18° 3.95+0.06" 3.36+0.10°
Overall acceptability 2.85+0.15" 3.1840.19° 3.54+0.12° 3.8240.15° 3.78+0.27"

" Values are means+standard deviation of 25 panels. Different superscripts within a row(a—~e) indicate significant differences (»p<0.05).
* Values are means of triplicate determinations.

AE A9 7IsAdT F4 S Foi E2de, 24 = of AR dghs 5520, 03, 04 2 0.5%ww)E A 7}
2 D dRo] g ket Ay AE o vlgle] of T2 slo] AFS o] At T BEAJES ZA8E A= Table
Y-S JeERRlom, 7|3 EellA] 4k U Aol 7 = 49 2ok AhuE dEE FEEC HUHEE iy A48 A9

sltta ekt = 3Elsl] A3k Br1E vehll = Lk s F
uper] olate] s P BA740)E dsle aulele] Al EEC] HUlel whE FElg Wske Holx] ggton, AAw
ZA e SAFEe] HAbES 29 tiste] 25%ww) R 9 FAEE YER = a*, b* @ SRS E 25% RS AUt
sto] ARt 7359k Hlzatl o, B AuE FEEC] HrEe] Hold
F5 fAadte Adgs B ol A AuE FEE

2) ALE FE=9 HIt skt Ao FF &4 o] Ao tha & A #o] = Aoz AlgHn) wet
Zolof| tisle] Zxlet thaute] A7) v 25%wiw)E B Al Al TiEk 7| S FEld Alole glon), g o

Table 4. Quality characteristics of taffy') with different concentration of Samnamul ethanol extracts

Ethanol extracts” of Samnamul(%o)

Plots Measurements .
0” 0.3 0.4 0.5
L* 42.23+1.52"9 42.10+1.10 42.09+0.89 41.57+0.61
Color a* 2.6240.12° 2.5440.08% 2.43+0.10° 2.36+0.09°
b* 15.13£0.51° 14.2440.12° 14.60+£0.17° 13.3440.16°
Sweet taste 3.0840.10° 3.27+0.10% 3.43+021° 2.71+0.14°
Hardness 3.23+0.13™ 3.2840.18 3.200.06 3.21+0.17
Sel;itorriiutes3) Bitter taste 1.71£0.11° 1.74+0.22° 2.7740.24° 3.00£021°
Color acceptability 3.33+0.32° 3.26+0.27" 3.7940.32° 3.31£0.25°
Over all acceptability 3.54+0.25" 2.71+0.30° 3.69+0.15° 3.40+0.18"

D The taffy was composed of water taffy 75% and steamed pumpkin 25%(w/w).

? 20L of 80% cthanol was added in 1 kg of freeze dried samnamul powder, and extracted for 3 days at room temperature, then evaporated
until 500 g.

% Values are means+standard deviation of 25 panels evaluated from very poor(1 point) to very good(5 points). Different superscripts within
a row(a—~c) indicate significant differences(p<0.05).

¥ Values are meanststandard deviation of triplicate determinations. N Not significant.
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4 A2 BiZo] &3 Aol 7|sA o] we A vEhd IEE 3% H7PF 7P $Eskda, TR A9 35470
RAem 0.4%(wiw) H7PF 7V =% H)slo] ARG =L 4.65492 YERNQITE FA 700 B3
ke AR e FEES 04%(w/w)WP<1 71 7 59 AYE A FEEC] Aot fAMI

= ta 7R oY 0.5%(wiw)dll A& Askith o)

dbol] AR S350 2uto] shng o g Yehge vt 4) thtE 3 FXP4o| 2ol HIF ket el S
o] s A AlRETE ARE MU M2 3% 2 XN sk

o|7} gAAtt. &ut %7} o] STt whel molAl= e A 9 BA780] S A7k olo] Az Al EEe] A
wBelon], EaAl V1 EEE 04%ww) A7t 7H 2 HA7VFS 2418 A= Table 63 2t} dhEo] 729
25T}, AR B 2220 2o AY fo]ld L}ﬂ— B FAEZRET 0.5~2.0%ww) A7 E e 94 7
WA ko, dehs 557 v52e 2945 yeilidtt =2 Yehlen A2 H7FES 0.5%w/w)ol At FA]

740]9] A= 1~2%wiw)7t T4 71l AR 234 7

3) FAMo| F&=2| Hrtskel Aol FE 54 Lo =L Aog HriEey, HE MUl wEE 1%C]

9|
EQl gt SAke ©aute] A7t vul&E 25%w/w)E Ut} Kim & Shin (2003)—8— ;ﬂ% QA& AErt =1 R
slo] Hx)7ho] olehe FEHEE 0,2, 3 L 4% S AUl EHEAR ot B 540] slo] e oAt stk
o] Az Qo] Mg F4 SAS AR A3 Table 5 3i%loH, {2 S8 ztmfs A olg 3t BEAS 7+
o} 2t o] Arbe® R AP S Fate] 26k # BAl 718 SRS wY F dtka §19
WS Yehie Lt AN e FA70] =

Ao e A%S Uehglon brgke
o7k gk ol whet A4 7B EE Bl

3%(wiw)7} e il %

B A7 wolpon, Whyel o W HaAKT.  SA9R 9R SA 9 SAE dehia vt 2
AEs A mE F8idh WskE Ho|x] skt e gro] z3hel nhe 7hd BNk o gl itst 715 S o
et 2uke Srkske A3l FAo] 5= o @A Ao A3tgt Ao Az} bt AdA &

W7k 53 olo] WAle] S wak Qlglom, FHA7 ol JlhEn:

Table 5. Quality characteristics of taffy') with different levels of Bugigangyi ethanol extracts

Ethanol extracts of Bugigangyi(%)z)

Measurements >
0? 2 3 4

L* 42.23+0.30%Y 43.77+0.22° 44.19+0.45% 45.46+0.46°

Color a* 2.6240.12° 3.35+0.31° 3.40+0.28" 3.52+0.10°
b* 15.1320.51™ 15.23+1.10 15.4442.23 15.80+1.06

Sweet taste 3.0840.15° 3.800.20° 4.10£0.15% 4.25£0.23"

Hardness 3.23+0.23™ 3.54+0.25 3.58+0.24 3.60+0.21

Sensory Bitter taste 1.3240.11° 1.000.05° 1.50+0.15° 2.10£0.09°

. 3)

attributes Flavor acceptability 2.1640.14° 3.90+0.08° 4.15+0.10" 4.1040.11°
Color acceptability 3.3340.16° 4.15+0.09° 4.4040.15° 4.05+0.17°

Overal acceptability 3.5440.12° 420+0.15° 4.65+0.20° 4.15+0.30°

" The taffy was composed of water taffy 75% and steamed pumpkin 25%(w/w).

220 L of 80% cthanol was added in 1 kg of freeze dried Bugigangyi powder, and extracted for 3 days at room temperature, then
evaporated until 4 L.

¥ Values are means+tstandard deviation of 25 panels evaluated from very poor(l point) to very good(5 points). Different superscripts
within a row(a~c) indicate significant differences(p<0.05).

¥ Values are meanststandard deviation of triplicate determinations.

2 N Not significant.
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Table 6. Overall acceptability of taffy') made with freeze dried powders of Samnamul and Bugigangyi

Concentration of freeze dried powder (%, w/w)

Samples 5
0 0.5 1.0 2.0 3.0
Samnamul taffy 3.56+0.23" 4.12+0.14° 4.05+0.10" 3.67+0.09" 2.1540.11°
Bugigangi taffy 3.56+0.17° 3.63+0.14° 4.09+0.15" 3.7240.20° 2.36£0.41°

D The taffy was composed of water taffy 75% and steamed pumpkin 25%(w/w).
? Values are meanststandard of 25 panels evaluated from very poor(1 point) to very good(5 points). Different superscripts within a row

(a~c) indicate significant differences(p<0.05).
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