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Antioxidative Capacity and Quality Characteristics of Yanggaeng added
with Beaknyuncho (Opuntia ficus-indica var. saboten) Powder
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Division of Culinary Science, Howon University
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Yanggaeng, This study investigated the physicochemical and sensory characteristics of yanggaeng prepared with
Opuntia ficus-indica var. various amounts of Opuntia ficus-indica var. saboten powder (as ratios of 1%, 3%, 5%, 7% to the total
saboten powder, materials). According to the results, the pH of yanggaeng decreased significantly with the addition of
Antioxidant activity, Opuntia ficus-indica var. saboten powder (p<0.001). Increasing the amount of Opuntia ficus-indica var.
Quality characteristics, saboten powder in the yanggaeng tended to increased °Brix value (p<0.01). For color values, lightness
Consumer acceptability. (L) values were reduced by increasing the amount of Opuntia ficus-indica var. saboten powder, redness

(a) and yellowness (b) while values were increased significantly (p<0.001). Texture measurement scores
in terms of hardness, springness, and Adhesiveness for yanggaeng showed that sample groups were
lower than those of the control group. Cohesivene and chewiness were higher in the additive group than
in the control group. Antioxidant activities, evaluated by DPPH radical scavenging capacity, Nitrites
cavenging activity, and total phenolic substances content increased when increased the amount of
Opuntia ficus-indica var. saboten powder (p<0.001). Results of descriptive analysis showed that by
increasing the amount of Opuntia ficus-indica var. saboten powder, some attributes such as the intensity
of the color, sweet, hardness and chewiness increased (p<0.01). It concluded that yanggaeng containing
Opuntia ficus-indica var. saboten can be prepared with good sensory properties and antioxidant acti-
vities, and the addition of 3% Opuntia ficus-indica var. saboten powder was found to be ideal. Sensory
evaluation scores in terms of color, odor, taste, texture, and overall preference of groups with 3% of
Opuntia ficus-indica var. saboten powder did not show any significant differences when compared to
the control group. Based on the above results, this study suggests that the addition of 3% Opuntia
ficus-indica var. saboten powder may be the best substitution ratio for yanggaeng.

.M E A AAEHE ThAA 2B B2 Sule Al golgus B
2, AN (Cactaceae)? AA7E<(Opuntia) > &= B
WA 2 (Opuntia ficus-indica var. saboten)= 7133k 7] 39| Yol B 2o Aujo] A3 wro] b= 74 o|thKim,

o

" Corresponding author: ©]% °l, jal@howon.ackr, HEHEE FAHA] A9 U0 3264, &

EEEERESL S



34

Hong, Chung, Choe, & Song, 2014). 71223} 7| ol = & x}2}
= AEE fElvet AlFEolA oF 300F0] A e A
Hi %) 32 9) 2 M (Cho & Kim, 2013). LA HE o] =& 3} &
+Ee A3t 9 2853, MuX 8 T HHo® ALE
HAa 53], A3 &7= 9548, Fulgs 9 53
X gof| 1ZTeH o2 AME-Eo] $iti(Jun, Jeong, & Ha,
2003). WA X ko] ARG T 9.30%, =AW 1.35%,
T 424%, 2315 12.12%, 247 3.79%°] AL, polyphenol
TS 3.4~4.9%= Ld=Eo|e] °F 2v]o]H, flavonoid 0.8~
1.5% SH-3Fal vitamin CE 163.8 mg/100 g gHr-3le] Lzl
Ho} oF sufl Bt} E=3 o8 7] Mg, Ca, Na, K 5)&
Srata 2ol SEE 32.5~49.7% =0t 28 2 by
2]F 59] JeylsAl o] A tH(Moon, 2003). Wd 2] oFg]
2r-g-0 2= 9 F(Park, Kahng, & Pack, 1998), &37} 3}
(Shin, Kim, Moon, Wie, & Hyun, 1999), ¥#A Al (Lee,
Lee, & Kim, 1998), @43} 2-8-(Paik, 1998), 7557
(Shin, Lee, & Kim, 1998) 5-°] <& ATt Opuntia;2] 4
R0 FA A ADGANA EefaH Pectin ¢F DA H =
slejalo} WHZ BAE 2t 9lom Aol Yclo] H=
Zd| 2~H| E(cholesterol)o| U} A5t -g R0 = 75g
7FA 2 9 th(Fernandez, Lin, Trejo, & McNamara, 1992).
HE o] F-2-A0-8- w|ElA]obd (betacyanin) 2t B EFRHE (be-
taxanthin)S gH3FaL 9=l (Jeong, Lee, & Chin, 2010), ©|
5 5 E3] vElr]old (betacyanin) A &2 AAFSHAY S 71K
), d¥ Ao Mo 2 RE vlwA A 7HIth
sto] FDAO A 591 817} o), HAMLEA AA 424
SAFY] B WHF 5O vhekgt AEe] AR o] g3
THLee et al., 2005). = WAz 4
2 Z7E AR 83 2 oW Joubert, 1993), W X
lo} #d ATes MdX SHE(Kim & Lee, 2002),
Mg 2 A 25 ZN(Kim et al., 2014), I % A o] Z(Kim et
al, 2007). MdZ A2 A2 (Cho & Kim, 2013), A 17 2]w
(Shin & Lee, 2005), ®d = FY4(Song, Park, No, & Choi, 2011),
Hld 2 BFE(Park, et al., 2011), ¥l d 2 A 2](Son, Whang, &
Lee, 2005), ¥'\d % == (Choung & Park, 2003). ¥\d % 4]
A|(Jin, Shin, & Hur, 2011). X217 21| 9] FH¥E 524(Seo,
Kim, Youn, No, & Kim, 2002), ¥1\d % &3} (Ryu, Kwon, Kim,
& Lee, 2015) 59 A727E0] 2
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}HKwon, Chung, Ho, & Park, 2015), %3] (Choi & Lee, 2015),
A F(Gil et al., 2014), 2T|(Pyo & Joo 2011), E=(Park et al.,
2014), vll(Park et al., 2011), EFu2] (Han & Chung, 2013)
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WA 2 B-(Opuntia ficus-indica var. saboten)< 7H-21%
(1 kg, Korea)ol| Al F-iate] W3 E wabm A&ttt 478
Azl Y2 o F ulF(Daedoofood, Jeonbuk, Korea), 3F
71 ¥ (Fineagar, Jeonnam, Korea), -&2] 312 (Samyangcorp, Ul-
san, Korea), 4 ®}(CJ, Incheon, Korea) 52 Aol A -3}
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Table 1. Formular for yanggaeng added with Opuntia
ficus-indica var. sabofen powder

Samples”

Ingredients (%)
OFSO OFS1 OFS3 OFS5 OFS7

White bean paste 500 495 490 485 475
Water 400 400 400 400 400
Sugar 50 50 50 50 50
Oligosaccharide 50 50 50 50 50
Agar 10 10 10 10 10

Opuntia ficus-indica var. 0 5 10 15 25
saboten powder

Y OFS0: Control (vanggaeng with 0% Opuntia ficus-indica var.
saboten powder)
OFS1: Yanggaeng with 1% Opuntia ficus-indica var. saboten powder.
OFS3: Yanggaeng with 3% Opuntia ficus-indica var. saboten powder.
OFSS5: Yanggaeng with 5% Opuntia ficus-indica var. saboten powder.
OFS7: Yanggaeng with 7% Opuntia ficus-indica var. saboten powder.
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Fge] 27 2L PPE LA 7] (4x4x2 cm)E

A2 thS Rheometer (Compac-100, Sun Scientific Co., Japan)
£ o|&-3}o] distance 5 mm, plunger diameter 10 mm, table
speed 60 mm/se] ZACE ZHI o RE A BE 53]
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2.3.5. dfets
2.3.5.1. DPPH 2iZ AMs

a3k 78 1 goll MIErE 9 mLE 7Fste] A &ofA] 244]7F
FZ3 5 3,600 pmel| A 2087 ¥4 52 (centrifuge 5810 R,
Eppendorf AG, Germany)sto] @2 F5d S Alggdow
AHg-akSiTh HghEo] =<1 Al& 1 mLell 60 mM DPPH &<
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G789 olstetd 54, 71AA 54, deAs dae
ZAHEA(ANOVA)Z B+ 9] 47 (Duncan's multiple range
test)oll ol ol d HH S stolen, BE SAAEES &

package SPSS 21 AR&-3l3ith
3. 2t & I
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HHL&L% Bk X7} oy wkEe] pHE %3 A3E Table

F789] pHE 2ol 6202 71 wokor, vl
P 7ol 6.01~4.962 Al YERSTH(p<0.001).
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Wz B v pHB.7)E 478 vkl
= EF 2] ¢78(Han & Chung,
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(

e oo
Y,

o o
o

Z Bk A7) ol g tiRTH46.66)0) Wdx
=)y T(49.00~52.33) 20} o] =7 YEsoH, tlZ2T
Hop uhd 2 B bl SV E dee SUhsk T

L2423 7}%78 (Han & Chung, 2013), 2737}
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Table 2. pH, °Brix value, and moisture content of yanggaeng added with Opuntia ficus-indica var. saboten powder

Samples”
F-value
OFS0 OFS1 OFS3 OFS5 OFS7
pH 6.01+0.01° 5.66+0.00 5.34+0.2° 5.14+0.01° 4.96+0.39" 2,440.10™
°Brix(%) 46.66+0.55" 49.66+1.52° 50.00+1.00 49.00+1.00 52.33+0.55° 12.43"
Moisture content(%) 44.23+0.60° 45.5340.05° 42.83+0.49° 42.36+0.23° 41.10£0.17° 30.68"™"

1) Abbreviations are referred to Table 1.

2) Different superscripts within a row (*~°) indicate significant differences at p<0.05.

™ p<0.01, ™" p<0.001.
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Table 3. Color of yanggaeng added with Opuntia ficus-indica var. sabofen powder

Hunter Samples”
F-value
color value OFS0 OFS1 OFS3 OFS5 OFS7
L 44.71+0.30° 35.5740.29¢ 29.12+0.41° 26.68+0.30° 25.83+0.48 1,421.51 ™
a —0.97+0.02° 13.60+0.03° 20.19+0.19° 21.30+0.24° 20.25+0.25¢ 8,462.00 "™
b 5.84+0.05° 1.85+0.04° 2.22+0.06° 3.14+0.06° 4.35+0.12¢ 1,582.17 ™

D Abbreviations are referred to Table 1.

? Different superscripts within a row (*~°) indicate significant differences at p<0.05.

s

™ p<0.001.

Fig. 1. Visual comparison of yanggaeng added with
Opuntia ficus-indica var. saboten powder.

o2 gt Axh= Wid Zol A o] HERA] ohd (betacyanin) ¥} 2
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e darit dx BE Arletle W St
She B¥E Blev], iz 29 3%3H7beA Skt
7h ks Ade Btk A9 Wdx T 5% Ht
Fo] e AlFEG =7 et (p<0.01). $H8L =
THY AR 2 7kl A YEREARE f2A91 A
o7} itk A Wdx B 3% Hrkrel 7P w3
ok o)de] A3, Wdx T H7F Al 9] dEwEn
T 1%, 58 7% Wl 7P weten, v Eh 4
= 7%, &7 3%, R 5%, A 3% FEellA] wpdx
T H7F ol 7P w Ao E Wdx i A
7k 78I |, Sl Hom A, w4, A,
AL EoAe Aor 540

WAz 2 A7 8ol atslsol ek A= Table
59 eIt &ibshatg-o] A& AHEE L 9l DPPH

Table 4. Textural properties of yanggaeng incorporated with different levels of Opuntia ficus-indica var. saboten powder

Texture Samples')
. F-value

properties OFS0 OFS1 OFS3 OFS5 OFS7
Hardness(g/cm?®)  4,522.33+1075.71*°  4,568.67+1284.81° 6,091.67+580.42%° 6,865.33+1194.42°  8,616.33+187.84° 9.562"
Springness(%) 272.88+54.46" 242.72+61.67* 456.33+260.96" 334.83+70.23° 288.25+33.65"  1.297
Chewiness(%) 228.104+37.38" 261.67+34.84 301.43+32.62° 335.66+58.45" 3221542573 3.812°
Cohesiveness(g) 38.36+9.85 42.90+2.41° 42.05+5.04* 45.96+7.61° 37.2142.71° 974
Brittleness(g)  63,142.29+19494.84"  62,857.45+13775.57* 143,076.28+95388.98" 115,112.71+40918.36 92,324.50+4403.63" 1.574

D Abbreviations are referred to Table 1.

? Different superscripts within a row (*~°) indicate significant differences at p<0.05.

* p<0.05, 7 p<0.01.



38 o] Ao}l

Table 5. Antioxidant activity of white bean paste added with Opuntia ficus-indica var. sabofen powder

Samples”
Value F-value
CZ0 CZ1 CZ2 CZ3 Cz4

DPPH (%) 6.09+0.11° 13.19+0.33" 26.81+0.49° 39.67+0.58¢ 50.0040.49°  5,260.183™"

Total phenol (mg GAE/100 g) 13.16+0.22° 18.12+0.00° 27.2240.52° 34.8440.22° 44474059  3,356.119™

Nitrite scavenging activity (%) 47.69+0.12° 48.71£0.24° 50.88+0.35° 55.84+0.51¢ 58.63+0.21° 663.950™"
D Abbreviations are referred to Table 1.
? Different superscripts within a row (*~%) indicate significant differences at p<0.05.

™ p<0.001.
gz 475 DPPHZF ¥4 P e Afiatt 2= A A, AAG A 1ol Fhke = AR S AT o I
g Fol ozt oA AaAG] S dxT e gy = A3t YEZA (nitrosamine)®] /4 Al &5 4
o met FFE 2ol & Ve B R glo] S5 Aikst sto] Fzbgo & e A AR &8 3 3
o] =& 9|3t} 272 DPPH 2HHZd AA TS THTannenbaum, Sinskey, Weisman, & Bishop, 1974). ¥j\d =
6.09%R o Whd 2 B8 X7ke] DPPH 2tz 4752 S A7k 78] ofdst 2GS tlETo] 46.71%81
13.19~50.00%= thZ&TRE T} =4 JERGTHp<0.001). W

Z 9% 37bo]l 555 DPPH g2 2750 571
o 7% H7blA 7MY E=dTh Age] AaE widx B
A7V 8ol ksl @do] SUER B 4 e, widx
oAl s E Uil = 8-S Widxe] =71 2 dujjdl
4] #-2]3F flavonoids®] quercetin, (+)-dihydroquercetin, quer-
cetin 3-methyl ether2}1l &1 THHyung et al., 2003). ¥j\d =
T A7} 789 DPPH 2tz 27 50] 2 AL Wiz
P Az Fol|= AA =35 AAlsh= ikt Do) =

[}
& Aow Aadt
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-

=)
=

3.5.2. Total Polyphenol && =4

2 &of ghprlo] d2] ZA)3F= phytochemical 5 Z2] 7|
= IES AF Bl RxH] glon, kst At ¢
F5lth(Jang & Yoon, 2012). ¥\dZ0] F & Tk 221~
4.97 mg/g°] 2 3(Shin, Park, & Choi, 2011), ¥\d % A7}k &
73e F Z) 9| 5S tIET 13.16 mg/g, 7k 18.12~
4447 mg/gR 2T ETE 344 @ol FiEo] e A=
Uehgom, Widx 2k 7% H7ktol Al 7 =A e
th 2 Ao e Md 2 B Hrbee] F ZejvE &
ol xwHT o | Uetwtr] el d4tkst S = o
=/ Uehd Aoz o SHrt

oA Ak (Nitrite)S 25 ©FY (amine) @} BH3-3to] YE 23}
18-S 23 gAY E ZA (nitrosamine)S &4 3kaL A
H YEZAWE S fdsles 2oz deid UohKim,
Lee, Yeum, Park, Do, & Park, 1988). ]2} o} &+ & 4

B A7 4] 50.80~56.98%E LFERI 0] o} Al AA
AA] MdZ Ba H7sk oA Zr1ekelom, 5% &

Moo o

F7Poll A Ak 56.98%= YR 7H S8kt
g Mz B YUt o Az A4S, 2 poly-
phenol 5] EZo] =] YEZAW AFE dAAZ

T e A AlFd Aew Alsdn

r)r. = — T

ARl 2ol & Yeplilon Midx Zig HUbdesE 2
AT e2 HYoHp<0.001). WdZx B2 F7} 47y uhe
Wz B9-S Hrbedaes dute] S7hste 43S Bt
ZAZE d 2 B Hrbee s Rl o] mol AlERe
FrelAQl Aol & Ve a1(p<0.001), T == uid
Z BUS HriEdaesE =90tk p<0.01). EFvE R Ao}
g o] Ag B8 Hte] 2575 AR AP SOl
718k 2 (Han & Jung 2013), A FEES 3713 i
o9} §-A3E A3E JERNITHGIl et al,, 2014). 22| 715
EE wWdx B8 3%t 7Y Eken tixato] 7 Bk
th e VsEe %t 7P wskem A VEEe
3%, &, 1% oo Bte] 7|3 5= thET, 1%, 3%,

%, 5% wo 2 713 B e, Bte] 7| awolA it
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Table 6. Sensory evaluations of yanggaeng added with Opuntia ficus-indica var. saboten powder

Samples”
Sensory properties F-value
OFS0 OFS1 OFS3 OFS5 OFS7
Color 1.75+1.25° 2.95+1.23° 4.601.10° 5.30+1.17° 6.15+1.23¢ 44.362™"
Taste Sweet 3.35+1.14° 3.65+1.14® 4.40+1.14% 4.80+.1.40° 4.85+1.60° 5.495™
Chewiness 2.60+1.10° 3.00+1.21%® 3.75+1.45% 4.15+1.66° 4.60+1.96° 5.903™
Texture
Hardness 3.05+1.36° 3.40+1.31% 3.85:+0.93® 4.05+1.57" 4.75+1.52° 4582
Appearance 3.80+1.88° 4.05£1.43 5.30+1.49° 5.25+1.89° 470+£2.13® 2927
Flavor 3.85+1.46" 4.55£].15 4.35+] .42 4.60+1.31° 4.60+1.54° 1.064
Overall Texture 465131 45541320 485+1.18° 4.45+1 30 3.85+1.79° 1.423
acceptability
Taste 4.85+1.39° 4.80+1.11° 4.60+1.19* 4.25£1.41° 4.40+1.73 .690
Overall 4.35+1.14% 4.40+1.23 5.15+1.27° 5.05+1.32° 4.50+1.64° 1.633
D" Abbreviations are referred to Table 1.
? Different superscripts within a row (*~%) indicate significant differences at p<0.05.
Y p<0.05, 7 p<0.01, " p<0.001.
% Rating scale : 1 (bad) or 7 (excellent).
4. QOF 1l A= 4,568.67~8,616.33 glem’Z VERE Al B7ke] {9 HQl A}o]
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2 AT E dd 5, it Wedrls 4 5 oe B 7% A7l 7S =4 U=, ol Wiz £
A GYEAES ot HoldH FhHes B2 Yux A7 7 = FREATE R QF) FEFFAo] Eol
LS 1~7% H71sE S Alxzste] widx oo 4 w3t Aol 2 AEE Yol Aoz AlsHTh
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