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Effects of mulberry concentrate on lipid oxidation of Yackwa during its
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Abstract

This study was conducted to evaluate the quality and to inhibit the lipid oxidation of Yackwa with 0, 1, 2, or
3% mulberry concentrate added. We stored Yackwa at 60°C for three weeks. After the three-week storage, the
acid value of the Yackwa with mulberry concentrate was lower than that of the control Yackwa. The hydroperoxide
value (22.39 meq/kg) of the Yackwa with 3% mulbenry concentrate at two weeks of storage was 50% lower than
that of the control Yackwa (47.03 meq/kg). Also, after three-week storage, the TBA value of the Yackwa with
3% mulberry concentrate was about two times lower than that of the control group. The L and b values in the
Hunter color system of the Yackwa with mulberry concentrate decreased significantly as the amount of the mulbenry
added increased, whereas the a value increased. The antioxidant activity, such as the DPPH radical scavenging
activity, significantly increased in the Yackwa with mulberry concentrate, unlike in the control. These results might
have been caused by the mulberry concentrate, which contains an antioxidant. The ability of the mulbenry concentrate
to delay the rancidity of the Yackwa was due to its antioxidant activity.
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Fig. 1. Scheme of mulberry concentrate. Mulberry concentrate is
prepared by following the picture.

AlR2e M=

ofrtE WS AT A0S Hast
gtk ool w39 A7t vk 2R 200 g3t
g& et &9 3ml, F5 3 mL, AR 1

Ej@ﬁ
Hr 2

Y737

218 A|43 (2014)
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3% 7S & 21 mL 9 oY F3
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35x35x8 mme| ZI7|Z Aste] A7 30 cm fry panol
218 1 LE 231 150TCA] 973 HA Aol ARSIt
ofte] A AlsHE o] A73etel oW (B.0.D
incubator, HB-103M, Hanbaek Co., Korea), Z-2 A7 7|7t
A AL E fFrEsta o] FAS5 Wste] ot
TEYo] nAE S doliy] 9i5ke] MEEH K=
R AN W& 5= Qs xS HAas) sk A%
FHE A R st o, AdeEE 00TE
AL, A3 71 o AR E sty fel o,
1,2, 353t 71AIR] S A1 9] Akl S-S 2Essith

Y

=
=
=
=

12 12 12

wXe F& WY

A8 52 KimDo] Wi s S8tk vhae
°F3} A& 50 g3} ethylether(Daejung chemical & meterials
Co., Ltd., Siheung, Korea) 200 mL-S #-9fo] ol ¥ 11 305
2 shaking 3] A1 Qloful #7432 W3]
’$ZM-Z evaporator(Tokyo Rikakikai Co., Ltd., N-1000,
Tokyo, Japan) & ¢-13] 249 s&ato] Aozl A2 23
o AH&-3tA

S S vl & 15 g2 Fsle] AYAM 1
=71 71(ISCO, US/Retriever 500, Sartorius, Germany)E ©]-&

A =% A2 (Digital color measuring/difference
calculation meter, model ND-1001 DP, Nippon denshoku Co.,
Ltd., Japan)E ©]-8-5}°] Hunter L%k(lightness), a%k(redness),
bik(yellowness)& 33| WHe Zgste] Pgho = YERAL
ot 425 20 g¥ Fo] TdsHAl A2 FH 10 g= FH g
F HAEHF(50x12 mmyel] Fo} ME=E % 5}al 43]
e =45l H 1 3kS AHR-3FI ). Standard color value
= L3k 90.95, at -0.11, bdk 3.64, AEGL 0.00%! calibration



Antioxidant of Yackwa added mulberry concentrate. 485

plateE o2 ALE3IT

A 7L

A7FE Kim 5(22)9] WH S Fraste] ekajol A
2] A& 1 goll ethylether®} ethanol< 1:1% &3}
30 mLE ¥3 2 50 & %, 1% A=z
0.1mL #7}staL, 0.1 N oleh&A FAks 4 &
sttt &l AEgMo] 3027 A &HE=
o2 4otk

o i

Q

>
W 12 oo
o ox o 2 i

¢

o

(o)

O]
PO

ofN utl

o [o

AV (acid value) = (V-v)x5.611xF/s

V @ BA1Ee] 0.1 N KOH &2] 2% 4] #HmL)
v : FAIE9 0.1 N KOH &He] 2% AH]ZFmL)
F: A% AM4-3 0.1 N KOH §-9¢] 97}
s AR AFH )

pMEHETL

FakEHE7LE Kim 5(22)2) S Faste] ol A
FZ9 4] A& 1 goll chloroform: acetic acid (2:3) &3]
25 mLe il FE5S & ¥3e e EAFEEY | mLE ¥
152 7FA] £80] 41 F 108 7F ol U Ekd

< A

[e)
ol 42 ths AE&Y
[©)
[

POV (meg/kg) = (V-v)xFx10/s

V1 001 N B2 pEF galo] 7% ZHmL)

v FA A2l 001 N E] Q34 EFHS] AH| 2K mL)
F: 001 N 3 EF &9 o7}

s @ AR AHH H)

TBAZ}

TBA7}= Sidwel 9} Salwin(23)©] " ¥} Park?} Back(24)
o] =ie Farste] St el F32E FA4] Al
= 3 gol 10 mL Benzens 7}ate] frAl& &&ll ¥ 10 mL
TBAA] 2HA Johnson Matthey Co, Seoul, Korea)= 3715151
o} £ BAAFRE &) 483 FAAA SRS
2 T BE & oA 308 2 /rEsia, W
530 nmol A Al29] FF=E S3st] ALtetath

TBA values (mgMA/kg) = (A-B)*x3x100/sample(g)

A : A]& &3 %= (Consumption of 530 nm)
B : ¥4]&d &3 % (Consumption of 530 nm)

DPPH(1,1-diphenyl-2-picryl hydrazyl) 2ic|Zt 27s

B3 9} 15 g& #5to] Methanol 50 mL-S 3L 124]
7 ok & wukel & 3000 pmO & 1087 94 Ealsle]
Aof 7l 3% H-S evaporator(Tokyo rikakikai Co., Ltd.) % &
S 2 $ w5 Aty 559 100 mg & 1 mL
HERE-S X718l 100 mgml T2 F25 &9F Ax
st A= g o2 ARSI Th AR89 50 pLell 1.5%10
* mM DPPH (1,1-diphenyl-2-picryl hydrazyl)- &< 150 pL-<
7¥abaL 3021 Fof BB B A E o]8-5to] 515 nmoll A
F4=E S8 en, g8 24 (%) S thee] 2o
2 AR & 7F e o Aol tigh e oA
gz 27 %] 50%7}F Hv =9 ICsodbs -3t

Abs DPPH - Abs sample
x100

Free radical scavenging effect(%) =
Abs DPPH

SAHRNE

DPPH 2tz &7 %S A9 A2 33 ukisio] o
o3 FFAAE Jepilen, A4 o4 SPSS
(Statistical Package for Social Science. Inc., Chicago IL,
USA) software package X2 FoA] FEAHEA
(ANOVA)= AAlstaL f9)/do] sl= 7 -Fl Duncan®] T
% 21717 (Duncan’s multiple range test) &2 Al 57te]
oJ3E Bk

Zia} o pE

=&

ot &AM 747}, 1, 2, 3% A7}t okvle] SE-gek
= %23t A3} Table 13 2t} 053}
oFyte] FEIFFS tf27t0] 930% °|U, o] FEA
1% A7V 9.33%, 2% A7V 9.08%, 3% 27+ 9.60% =
% A7kro] 71 = RS YeEh)]
A2l Apol= YERFA] 283kth(p<0.05). 474717t
Aol o7l Fute] i3S 2.71~344% %
3] At on A5kl foAQl Aol UERA|
% UTHpP<0.05). Park 5(25)9] 7HF=27}F o] £4 &
de mIA| = Gl #eF Aol w2H 2T 4.93%,
1% A7FES 5.09%, 2% A7V-S 491%, 3% A7Fe
4.83% % 12 Q1 ztol 7t VrehA] e8& A3E eI
Th(p<0.05). A7 272} kol A] thxwto] 1.05%, 2.6 &
SN 1% H7HE 1.04%, 2% H7HE 1.27%, 3% 7k 149%
2 oY 59 3% Hrko] feldos 2o TS
HERI =l (p<0.05), AA AR ztol&= nn|d Aoz %
T Jigh Jeong(26)9] HEAF FHYS AU TR
olAe] F4 B4 AT =AM BEA w5 Mol

Sy
B, 12
(98]



486

0, 10, 20, 30, 40% = %= v T‘%@%h—?_— Z+Z} 25.03%,
26.33%, 28.76% 29.69%, 31.28% 2 Z7}st= Ao 2 e

A& Poﬂt $ol59] pol7h m(p<o.05) A% 25 A
7}V Be Sielo] Qoju, 2364 35 Bk wK
u A g7)7kel 5

Table 1. Changes in moisture content of Yackwa added mulberry
concentrate during storage at 60°C

mulberry concentrate contents (%)

week
1 2 3
0 *930+0.19™"” %933t037 “0.08:0.12 “9.60+0.16
_ 1 %286:098" 2712093 P308:095 3442095
Moisture(%) c & C .o b C a
2 1.0540.35 1042009 €1.27:001" ©149+061
3 CLI5¥007° 132021 117042 ©1.18+021

All values are mean+SD
U Not significant.
%D, Different superscripts in the same a column
Iange test at p<0.05.
"% Different superscripts in the same row (mulberry concentrate amount) by Duncan’s
multlple range test at p<0.05.

(storage time) by Duncan’s multiple
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Table 2. Changes in hunter color value of Yackwa added
mulberry concentrate during storage at 60C

mulberry concentrate contents (%)

week
0 1 2 3
0 *5856:064"7  A51.71:001"  "47.16:001° *43.82:0.10°
1 P5015:002"  P45.92:005°  P42.72:003°  P41.69:0.05°
L 2 4838003 P45.68:048°  "4045:020° ©374+0.12°
3 P4645:016°  4460:019°  “40.84:007 P35.92:0.05°
0 588:000°  "597:003  "62420.11°  P6.69:0.06"
1 21200 97312005 826005 ©9.33:008°
Yy Romod Plo7a0ld Pl097:006 PI14T:009°
3 0242002 *1098+004°  *11.29:0.05" *12.0120.19"
0 1832002  "1475:001"  13.52:006° "11.51+001°
1 “1960£008"  €17.412003"  €1628+003° ©14.3240.08°
b Bne+007t %2130:005°  P1887:017  P16.12:0.10°
30 M082:0.10"  *22.90:005"  *19.17+0.08° *17.10£0.12°

All values are meantSD
P: Different superscripts in the same a column (storage time) by Duncan’s multiple
range test at p<0.05.
. Different superscripts in the same row (mulberry concentrate amount) by Duncan’s
mu1t1ple range test at p<0.05.
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Ao 2 JERITE Jeon S(32)¢] =idl W2 ot F3
o = 0.024 mg/mLe] F =] EA)5tH, F flavonoid7k
0.14 mg/mLe| EAgttn EHEsH =], oH s5Ho|
Z5l= H =2 flavonoidE l&l ekate] A A5 2717t
el Hla) ev 59 Hrhklol o WA vehte
Ao gkt B AF 54 A9E Bal ov w59
< 2%°17F AR E W At tE I & S
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Fig. 2. Changes in acid Value of Yackwa added mulberry
concentrate during storage at 60C.

Data are meantSE (n=3). <, control; [ ], Jackwa added 1% mulberry concentrate;
A, Yackwa added 2% mulberry concentrate; %, Yackwa added 3% mulberry concentrate.

Values represent the meantSD (n=3). Means with different letters above a bar are
significantly different at p<0.05.
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9] frel4 Abole AATHp<0.05). Fte] FitatErle 2
F7F AIeAA  FAH ST on, dixdol
47.0311 meg/kg, U %Y 3% 3 7}rto] 22.3908 meg/kg
2 Yeht 794Q1 2to] & YER A Tth(p<0.05). 3573} <
o T H7b ko] BtslE7RE dlETo] 63.7959
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A7 7P ol dojd A = A%, oY w59
3% A7 525431 meg/kg®E 7HE e 3pakEL B
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AL B 5 Atk Joo 5(33)9 AFE B o s &,
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2 29, o]2g vl SOD AT o & Qldle] @
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Moon(34)9] S1ES 37} eftol|l = mz2nte] 7} ekt
7 Hold Al A E3E Holw, 60T A% 169 Sl
% 875 megkg®] FAISHETHE Bl o] AETHAY
& A 2 Ee] IkstETE 7154191 60.00 meg/kgel 3t

BO

(=]
=
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Hydroperoxides (meq/kg)
]
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storage time (weeks)

Fig. 3. Changes in hydroperoxide value of Yackwa added mulberry

concentrate during storage at 60°C.

Data are meantSE (n=3). >, control; [ ], Yackwa added 1% mulberry concentrate;
A, Yackwa added 2% mulberry concentrate; X, Yackwa added 3% mulberry concentrate.
Values represent the meantSD (n=3). Means with different letters above a bar are
significantly different at p<0.05.
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TBA

FE 60Tl 0, 1, 2, 37 FF A8t TBASH &
¢t A3} Fg. 49} 2tk ko] 074 TBAZEE 4% A7)
gizwo] 13.10712 78 =3k3, oY 59 HrbEol
Z7VE2 7F 12,9054, 11.7544, 11.2528 0.8 Golx]&= 7
S B 377k A% T TBAZNE 27 o &
o] F7hge] mel Zb7}h 324432, 21.8420, 18.5769,
17.8749% o] frold oz 71 & AA s
UEFATHp<0.05). 07218} 352} TBAZ}HS H| st B
2T 147.44%9 713 YeERl L, od 559
3% A7l 5884% = 71 R S7HES UERYo] 2t
5SS E A7 F TBAVPLE 78 duksHAl
S7Fte A g 5 AT Leedt Bae(35)9] =i
2™ 60% Methanol 2.t] FEES SHTE o] &3
TBARS =% %k9.3x10 ° uM) H.o} @& 740.1x10 ° tM)
= Yehlo] gitksl g7t Yelgtha BaE A o)A
# AAe] A7t AAE = olfis o 2B BY]Role
SEAOM, 7t2E| o= B ZgtE ol G e b
= SHET HER C 7t o EA18ke] AkskE oAls]

ol Ao Ho At36).

40 ¢

Il
(=]
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=]

TBA value(mgMAfkg)
=
=

0 : | 2 3
storage time (weeks)

Fig. 4. Changes in TBA value of Yackwa added mulberry
concentrate during storage at 60C.

Data are meantSE (n=3). <>, control; [, Yackwa added 1% mulberry concentrate;
A, Yackwa added 2% mulberry concentrate; *, Yackwa added 3% mulberry concentrate.
Values represent the meantSD (n=3). Means with different letters above a bar are
significantly different at p<0.05.
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Fig. 5. DPPH radical scavenging activity of Yackwa added mulberry

concentrate during storage at 60°C.

Data are meantSE (n=3). >, control; [ ], Yackwa added 1% mulberry concentrate;
A, JYackwa added 2% mulberry concentrate; X, Yackwa added 3% mulberry concentrate.
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