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Quality Characteristics of Yanggeng Prepared with Different Concentrations of
Mulberry Fruit Syrup
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Abstract

In this research, mulberry fruit was processed into mulberry fruit syrup (MFS) using sugar and then used as stabilizer for
anthocyanine pigment in yanggeng. MFS was added to the yanggeng in order to make mixture ratio of 0%, 5%, 10%, 15%
and 20%. The resulting sensory and physicochemical aspects, as compared between the various MFS ratio were investigated.
The yanggeng L and b values decreased with increasing ratio of MFS. With addition of MFS the sensory evaluation results
for, taste, color, flavor, texture and overall acceptability improved. The yanggeng prepared using MFS found to possess more
effective antioxidants behavior as observed by in vitro evaluating 1,1-diphenyl-2-picrylhydrazyl(DPPH) radical scavenging and
superoxide radical activities. The ICsy of the antioxidant was found to be proportional to the mulberry fruit syrup concentration

in the yanggeng.
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A 6ol AfF k] AEor o] &otAY AR ALES
7%= SFK(Park et al 1997). ¢+& QU= oxalic acid, citric
acid®= A% AU 9lo] 0.29~0.83%2] AHe2A FL 2
7S 7EA] 3 9l o (Bang & Park 2008), A4l QFEA o}
d TS 17047 mg%E EE 48.7 mg%, At 7.07 mg%
of Hls] A5 Wi, 7|} Exof Hls] A kol
4~58 =5 B ol e}, AbE]of 22 el vlste] A
frax, A, e B, 9] o] w8 311 JF ol tH(Kim
et al 2001),
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719 A A, 299 2ol SR 7, Z¥ 234 alipha-
tic Io= aromatic carboxylate, B2] A3 9|X|ol m} SFEA]
ohd-& ApAA e theket MA= EA|StH(Kong et al 2003).
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9] X &(Scharrer & Ober 1981) 2 A2 7§X4 & IHTimberlake
& Henry 1988), 3itslahg- & thedet A S 2= 3o
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A Zarm otk H wsh} AY 7o A
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gror wdEo] glons AaA2hE Fitst =4
gL Z3 oJn]7} 9ltkFranckel EN 1996). T2l &
e R dlEd SghEd SStEeclE, ©d, RO,
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2. QUAH HIIEZo| o2 20| A M=

QUAIE H7FFo] w8 Azl A QUAlH
2 AH Axst AL 2, AdE (U E, A4t
g, SR HA LA, oMY, k) B AR AIGAE, of
Ab S-S Fhsle] ALoA] HslHA g re Alg-s)
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U H7bpwed e Y Az FAHE dRAd
< A Table 13} 22 recipe® 3l] Fig. 13} Zo] A %3}
Atk 2 L&) YWIEA dholdl A Z(Pyrex, NY, USA) 574
of Ztz} & 200 mL, SHEZ 10 g, AW 50 g& Y 412
Z QYAR(0, 5, 10, 15 2 20%)S 22t Yo £33 3 10
3E oo RS 2 thEel A 71# Q1A (Nippon
Electric Glass, Tokyo, Japan)E A8-3ld 60TClA] 104, 80T
oA 1083F & Ao7pAr FASAZ F EolxF A (5x11
cm)] YF &7]ol Fo S th A% B A2
W2 S FAHME B4 A 52 AMESTh

Table 1. Formula for yanggeng with different levels of
mulberry fruit syrup (MFS)

Kidney bean Agar powder

Sample MFS Sugar
P angkeum (g) (@ g
Control" 400 0 10 50
MFSY5? 380 20 10 50
MFSY10” 360 40 10 50
MFSY15Y 340 60 10 50
MFSY20” 320 80 10 50

Y Control: Yanggeng with 0% mulberry fruit syrup.
? MFSYS5: Yanggeng with 5% mulberry fruit syrup.
» MFSY10: Yanggeng with 10% mulberry fruit syrup.
Y MFSY15: Yanggeng with 15% mulberry fruit syrup.
) MFSY20: Yanggeng with 20% mulberry fruit syrup.

b

Control

MFSYS5

MFSY10 MFSYI15 MFSY20

Fig. 1. Products of yanggaeng with different levels of
MFS.
Control: Yanggeng with 0% mulberry fruit syrup, MFSY5: Yang-
geng with 5% mulberry fruit syrup, MFSY10: Yanggeng with
10% mulberry fruit syrup, MFSY15: Yanggeng with 15% mul-
berry fruit syrup, MFSY20: Yanggeng with 20% mulberry fruit

syrup.
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SHAY A7F g wE el Ax A2 43
(Chroma Meter Cr-300, Minolta, Tokyo, Japan)E A}-8-3}]
HI=(L, lightness), 2 M Z=(a, redness), &%= (b, yellowness)
Ho B qAlet o, ZF AlE © 33 HHE S35te] o P
& UERHSIE o] W 5 W] L, a, bRk 242} 97.10,
+0.24, +1.75°] ATk

71E5he o R 3k 3L, HAF 5L A(color), Fflavor),
Th(taste), 22 Z(texture), FA| A<l 7] Z = (overall quality)
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5. 7148 2454

SUAH A7kl mE HAH Y TIAAE 24
572 Texture Analyzer(TA-XT2i, Stable Micro Systems,
London, UK)E Al8-3le] &43tl o, B4 2L sample
size(25%22 mm), test speed(1.0 mm/sec), deformation(30%),
time(3.00 sec), probe(35 mm DIA Cylinder Aluminum), Force
(100 g)¢F 2t} TPA(Texture Profile Analysis) ¥4 %53}
o 7} A7)

hesiveness), 77d(gumminess), %3 -d(chewiness)=

7y =

7 % (hardness), ¥F2 X (springiness), -3 4 (co-
& 247

(1) DPPH &H&s

70%(v/v) e FEER &7 ofghE FEE 10
©Le}F 60 #M 1,1-diphenyl-2picrylhydrazyl(DPPH) 100 xLE
96 well platec] i1 E3tslo] Wdaol| A 30&7F WX|AIA
ELISA reader(model 680, Bio-Rad, CA, USA)E A}-&3}o]
540 nmol|A] EF =S =73 3}5 th(Hatano et al 1989). ©lf
21g o] g3sto] 7zt Al5e] F=H free radical scavenging ac-
tivity 3412 28 F, 50%<] DPPH free radical scavenging
activity(DPPH 1Csp)E& YEI+= & 3813

(=)

Absorbance of sample
1- %100
Absorbance of control

(2) Superoxide Dismutase(SOD) 7AF &M &H

7y A 7] ofgkg &5 400 pLoll 100 #M nitrobluetetra-
zolium(NBT) 400 L, 0.05 mL xanthine oxidase 400 xL, 0.1
M phosphate buffer(pH 7.4) 400 uLE 7}etd 37C =4
Zo| A 1083 WESAIATE ©] &9 96 well platec]] 2
©] ELISA reader(model 680, Bio-Rad, Hercules, CA, USA)E
ARg-3te] 540 nmollA S 3E=E 573319 tHCandan & Sok-
men 2004).
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*1‘4*1 = ;917]‘1“%01] w2 of7je] Alw H3H= Table 20
AAE viel 2 or] Mol eEAlopd Feke 170.47
mg%E EX 48.7 mg%, A2 7.07 mg%ell vl dA3] a
(Kim et al 2001), o157 AFAS W ik wreps] 2 4
TAZ LUAY H7FsErt wold s HWELE)7F 7
o7 ZAAaEATHp<0.05). AAE(aihE LUAHE HA7bs
T7F ZoldS4E foF o F713 whdHe A (bzh) <]
e el oz 2H2Etp<0.05). o|Z2A LAY A
7], ],b:_o]_ 1_/,:_' 2 g o BT O 1:7lo] 7L/\1q
7t F7ke A& A A wle QUAlgY Atk vl
sl o] A o) T A o sk AR B
o] A tKFig. 1).
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SUAF H7brEel wE e #sHARE Table 3¢9
AAE wkel Aok vk A gt Bl A= QA 15% 7t
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20% Al=9 AR s Bol HAAR] 71525 Jeel
2 de 2UAE 15%9 20%7F H71E 8 AR 2F 4
4318 o) AlgelE £S5 Aoz wAdEd

Table 2. Color value of yanggeng with different levels of
mulberry fruit syrup

Variables L a b
Control" 65.1940.27°7  2.02+0.01° 16.13+0.58°
MFSY5? 51.310.02° 2.48+0.01¢ 7.83+0.01°
MFSY10?  44.12+0.01° 2.65+0.01° 4.73+0.01%
MFSY15Y  37.41x0.01¢ 2.85+0.01° 3.15+0.01%
MFSY20”  34.15+0.01¢ 3.08+0.01° 1.70+0.01°

D
2)

Control: Yanggeng with 0% mulberry fruit syrup.

MFSYS: Yanggeng with 5% mulberry fruit syrup.

» MFSY10: Yanggeng with 10% mulberry fruit syrup.

Y MFSY15: Yanggeng with 15% mulberry fruit syrup.
MFSY20: Yanggeng with 20% mulberry fruit syrup.

Values are mean+S.D.

Values with the same superscript letter in the column are signifi-
cantly different at p<0.05 by Duncan's multiple range test.
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Table 3. Sensory evaluation of yanggeng with different levels of mulberry fruit syrup

Samples Taste Color Flavor Texture Overall quality
Control" 3.09+1.22°7 427+1.23° 3.27+1.42° 3.43+1.51° 2.91+0.94°
MFSY5? 3.73£0.90° 3.55+1.10° 3.64+1.69® 3.91+1.58° 3.73+0.65"
MFSY10? 4.91+1.04° 4.23+0.78" 3.55£0.93% 4.82+1.66° 4.82+1.54%
MFSY15? 5.84+1.80° 6.84+1.80° 4.45+1.33° 5.09+1.87 6.36+1.57*
MFSY20” 5.36£1.43 5.73£1.19® 4.18+1.11° 4.91+1.04° 5.50+1.37°

D Control: Yanggeng with 0% mulberry fruit syrup.

2 MFSY5: Yanggeng with 5% mulberry fruit syrup.
MFSY10: Yanggeng with 10% mulberry fruit syrup.
MFSY15: Yanggeng with 15% mulberry fruit syrup.
MFSY20: Yanggeng with 20% mulberry fruit syrup.
Values are mean+S.D.
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Values with the same superscript letter in the column are significantly different at p<0.05 by Duncan's multiple range test.

Wee 5] ZE2HE A &5(Kim et al 2001), 2
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Table 4. Textural properties evaluation of yanggaeng with different levels of mulberry fruit syrup

Samples Hardness Springiness Chewiness Gumminess Cohesiveness
Control" 1,552.88+284.22°7 0.70+0.06 1,940.02+206.44" 2,332.11+123.30° 0.76+0.03
MFSY5” 1,833.30£129.00° 0.74+0.06 1,716.63+122.86" 2,211.33+64.89 0.76+0.05
MFSY10° 2,082.06£220.05" 0.82+0.16 1,210.23+133.00 1,711.12463.22® 0.80+0.05
MFSY15Y 2,533.07+£121.04% 0.74+0.11 806.97+233.20° 1,184.11+66.02° 0.710.02
MFSY20” 2,977.10£333.14"%) 0.78+0.15™ 665.78+128.80° 943.22+10.39° 078+0.06™

" Control: Yanggeng with 0% mulberry fruit syrup.
MESYS: Yanggeng with 5% mulberry fruit syrup.
MFSY10: Yanggeng with 10% mulberry fruit syrup.
MFSY15: Yanggeng with 15% mulberry fruit syrup.
MFSY20: Yanggeng with 20% mulberry fruit syrup.
Values are mean+S.D.

? Values with the same superscript letter in the raw are significantly different at p<0.05 by Duncan's multiple range test,

NS Not significant.
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Table 5. Antioxidant activities of yanggeng using mul-
berry fruit syrup

1Cso
Samples
DPPH (mg/mL) Superoxide radical (mg/mL)

Control" 10.09+0.2297 20.36+1.41°
MFSY5? 2.89+0.22° 12.00+2.22°
MFSY10% 1.59+0.22% 6.00+£1.23°
MFSY15% 0.59+0.01° 5.00+0.93°
MFSY20% 0.50+0.02° 4.09+0.22°

)
2)
3)

Control: Yanggeng with 0% mulberry fruit syrup.

MFSYS5: Yanggeng with 5% mulberry fruit syrup.

MFSY10: Yanggeng with 10% mulberry fruit syrup.
MFSY15: Yanggeng with 15% mulberry fruit syrup.

> MFSY20: Yanggeng with 20% mulberry fruit syrup.

% Values are mean=S.D.

7 Values with the same superscript letter in the column are signifi-
cantly different at p<0.05 by Duncan's multiple range test.
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