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Stability Study of the Pigment Extract from Yangha (Zingiber mioga ROSC)
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Department of Food Science and Nutrition, Sookmyung Womens University, Seoul 04310, Korea

Abstract

Purpose: The purpose of this study was to investigate the stability of anthocyanin pigment extract from Yangha (Zingiber mioga ROSC).
Methods: Yangha extract was investigated for the effects of metal ion, temperature, light, heating time, sugars, and organic acids on the
stability of anthocyanin pigments. Results: Yangha pigment was more stable than other anthocyanin pigments at unstable temperatures.
The stability of anthocyanin pigment significantly decreased one day after exposure to light. All tested sugars decreased the abundance
of Yangha pigments, with highest levels in the presence of sucrose, and progressive decrease in the presence of maltose, fructose,
glucose and galactose, in order. Among the organic acids tested, citric acid and malic acid were the most effective in stabilizing the
Yangha pigment, followed by acetic acid and formic acid. Most metal ions except Fe*" were effective in stabilizing the pigment.
Conclusion: These results provide useful reference data for the use of pigments from Yangha in processed foods.
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I.ME

&SK Zingiber mioga ROSC)= oz, JLizto s &
219 A7 (Zingiberaceae)ol] <3Fal FolAlolr) Y4k
Aolw dEA de] AuE At fugelss
TE Gt AlFs Aol AF AuiEIL A=),
Q3 =717 AT A FARE FHE A5 27He
of AZA S| Fo] ¥u, & 28O0 =F FHHirono 1 &
1982, Shin JH 5 2002, Jeong GS 5 2005). %F3l= ==
g 9 gks Ao uwle Bt AJE2 mioganalo]Th
(Masako A 5 2006). ¥3le] A} ol= zingerene,
zingirone, shogaol, B-phellandren 52 Ad+#-o] {5 o
Aol W E, A9, A" Y &l A, HTF
g3 At T 8o E AREEHO YTHKim TS
1998). st FEAlopdo] 3HrEo] 9™ delphinidin
3-rutinoside, cyanidin 3-rutinoside, petunidin 3-rutinoside,
peonidin 3-rutinoside, malvidin 3-rutinoside .2 X I1F )

thKim MH 2015).

QFEAlo} (anthocyanin) 2l &=Ao de] #E3EF o]
UAe HE FdE FY stuE A4, £7), o, e §
A EA ZF Bjoll T YA B o] e HA, A4 A
A Fol M-S Ui+ 784 A Ao|THHenry BS 1992).
AEAOPIL ThE Mo} vlws] 28, 7HE 9 A=
oA BokAs Aoz A JtiFrancis EJ &
Markakis PC 1989). &, FEAloPAS] A4 A2 3}
shAQl Fx, FX, pH, €%, W] Fxol FH, 3= A
Aol &R, FLole] A, &4, 4ka, T, ascorbic
acid, sulfur dioxide & 71} M4 EH3 E@o] EA|oqR
o] we} FY&FS W=tiYang HC 5 1982, Wang H 5
1997, Hong JH 5 2002, Cho SB % 2003, Chung KW %
2004). SFEAJOPAS 2] AAo ule} 2 EAS UE
e Ae= dHA Ak 72 Park HI 5 2004), &
t)(Kang CS 5 2003), Zulx2YoKPark YJ 5 2006), =
A3 Lee HH 5 2000), 217](Yoon IM 5 1997,
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Durge AV 5 2013), °F24oKHwang ES & Ki KN 2013)
ol FFE e AEAPIY 54 B g #
g A7 RaE v ok AANAEA QFEA oS
2% Aol A ZRA o] &F F Qo] &3l Foll B3k <F
A4 vig Fasith

mepA] B AFoA e FEtEFE HEA N AMAE
FEI HAMAEA ol&TFsAES G TR
2 S SHsEA M A tiE 7 AR
EpH, 9, 714 55, €, 2 2 AR 25 5o 9%
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Ao AHEH e AlFE ofdFolA AnE AL
2013 9-10€7 ] FY3IATE AH & A ZMCFD
8508, Ilshin Bio Base, Dongducheon, Korea)3dte] #3)(100
mesh)3taL -40°CollA] BstAA ARSI T 58
Az D B8 AFS Sigma-Aldrich Chemical Co.(St.
Louis, MO, USA)EHH Y3}, 1 5o BE Aok
< A A3 EFGAIE AT
2. FE= Al

EANZ 312 A ZgkaT0) 10 g Bal 20819
SHTE 71 $ 20°C9] shaking incubator(SI-900R, JEIO
TECH, Kimpo, Korea)°ll4] 100 rpm, 12413t 23] WHE3
of FFES AXSIAUTE Z FFEL 30°C ©lstolA
4&5=3F(NVC-2100, EYELA, Tokyo, Japan) Ax3 &
Baslsle] 44 22 Alxste] Ao ALEsIATh

oo P

iy
o>

3. pHe| F&

pHoll thdk st QFEAloPd M4 PPAE
Y3t AlE FEFEES 2 mgml FEZ AXS T p
1.0, 2.0, 3.0, 4.0, 5.0, 6.0 & 7.09] &ZF&AL
pH 1.0, 2.0 Clark-Lubs €584(02 M KCI+0.2 M
HCI), pH 3-7-2 Macllvain ¢+3-82(0.1 M citric acid+0.2
M Na,HPO,) o 2 A3t pH7F 24 E 7 Al
400-600 nme] IEHL A spectrophotometer(V-530,
JASCO, Tokyo, Japan)= ZH3t] Hol FrubdS o}
B3tk

an)

4, K7L Hek
fF714bell g st QFEAloPA AlAo] EYAd-S o}
Bt 4%2] F7]4Kacetic acid, citric acid, formic acid,
malic acid)& pH 2.02] Clark-Lubs $+584-& Al-8-3}]
0.01, 0.05, 0.1 M TEZ £3|AZ] & 2 mg/mL FEE
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Azsa 2 Ame FB=
(JASCO) F714ke] &0 w
Ak o5 FA Aiel AEI A4 D 4714
0.05 M9] &Fsl FEE&HE o E A7t e ¢
3l QEEAJopd Ao QP AS ST 4% 714t
s THEE VIS st F=A<L cap test tubeol] ¥l
483k 109 5% 4°Coll BAstHA 2 IFACE 514
mmolA FF=o WsE SHJASCO)SHAT

514 nmolA A3}
Aol S Hrst

i

it

o

ml

d

5. 50|22 J

Fot FEEo] T tiF M P2 K(KaSOw),
Na (Na,SOj), Ca”'(CaCl), Mg (MgSOys), Fe*'(FeSOs) 5
559 a5l sl Atk pH 2.09] Clark-Lubs
AEENE ARSI 2 mymL FER A|ZShaL 72t

TEUE A7HE F 60°ColA] 109 57k BatstiA 29
FASZ 514 nmol| A FF=2] W3S =43} (JASCO)
Az ZEEE YRS

o
sl FEE doll UIsk A IS A I8t
2.09] Clark-Lubs $Z8NS = 2 mg/mL 2] %
2 Ax3 3 242} 30, 60 2 100°C] F-&Z(BF-355B,
Bio free, Seoul, Korea)oll 10A17F 5<F RASHAA 247
A0 Z FHEo WZAIZL T 514 nmollA §3=2] W3}
=431 (JASCO) A4 AEEE YeRAA

2
=l
a

0

i

7. 2ol 2st et

pH 2.09] Clark-Lubs €588 A3l 2 mg/mL
TER A3 gt FEEol glucose, galactose, fructose,
maltose, sucroseZ 0.1, 0.5, 1.0 Mo] HE= AT}
Zzyel A&+ 514 nmollA 355 SAst] o T/
2 Fho WE Ma FEE Husith ols FollA
Ao AE7t M & 01 M TR I3t FEES
Adelste] 24713t g Ao PSS ARSI
g IS THFEZ HUIS st FENE cap test tube
of ¥ ¥kl 10d §¢ 60°CollA Ryt 2dd
Ao 514 nmolM FFE WMskE ZHIASCO)3
Atk

a2 dolr 7] Q) pH 2.09] Clark-Lubs &%
SN0 Z 2 mgmL FEE Axst T ol ARE
B3 gFol] =EAT|IHA Aol By, IR &
A ol gal ool BASIHA 10Y B 2 HAe
2 514 nmollA FFE WHstE SHJASCO)3HA T
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st FEA| o}
.09] Clark-Lubs
748 10
AEE Ws, W8 25
2 o] 270°C, -20°C, 4°C, 37°CollA] RA3IHA 60
F9F 10¥ 7HA 02 514 nmollA FF o] W E =3}
o(JASCO) A & MAo] IS Lolrdth

A

10. SHXz2|

A Ao g SA A= SPSS Statistics(ver. 22.0,
IBM Corp., Armonk, NY, USA)E o]&3le] HA3 HF
HAZE e, ZF HEd k] foldel g A
<& ANOVAE o] &3t fro]d& IRl &, p<0.05 <
ol A1 Duncan’s multiple testE ©]-83}o] #4153 Th

Z4

al
=

=<

I, ZAxn} ks
1. pHe|
Fstoll
pHe ¥
400-600 nmoll A FF=
A

3y

o
o
A

e 0ok

=3+ SFEAobd Al4o] obg Aol mX=
A7 98t pH 1.0-7.02 ZH3|a

o] WH3lE 43U KFig. 1). ¥
HEZ 0 2 olEAjold M pHel whel 54 %0 W3lE
Ho|=d|, pH 1-39] A FHolME FA == A% A
A pH 79 FAE T pH 9 o dellAe AME
yehdtJackman RL 5 1987). &3l &4 pH 1.09)
A7 22 F52YERS e e 53], 514 nm
oA 714 =& FA=EE

nmmZ °]5-& B HHwang ES & Ki KN 2013). QHEA]
obd MAE pH7F @2 4Hd- &A= flavylium o]
o= EAste] HAF Mg AAS YERdT: pHYF SV
5 flavylium ¥Fo]20] F40] &S 231 pseudobase
7} A= o] FA9] carbinol pseudobaseS FAJ3tal, pH
9.0 o]*ollA:= anhydrobase®] FEZE F o] FEALS L}
ElfTH(Bassa LA & Francis FJ 1987).

3
o
=

2. R7|Lke| Ak
sl Al FE3 QFEAJoPA Ao f7]4ke] Tigh F
S =A3)7) 98t acetic acid, citric acid, formic

=

acid, malic acidE ZF 0.1 M, 0.5 M, 1.0 M H7}35F & A
20] H3lE =AU thFig. 2). 7714t T/ T=0
we} P IS wA= AoE Usth #7714
TEo W s 0.1 MollA 0.5 ME Z7fskl whe}
S7F3FR AL acetic acidE A|L|stal 1.0 MollAl 7H43H)
o 2del] #7140 He A Wl A 0.5 M A7
A ES i FEE HtHKang CS 5 2003).
717 FF AT f7lAkel o3k Fst Ao H
XS Lolry] Yold 2 F714RE 0.5 M BEE HU}
st 4= WHskE 10Y 5% 43 thFig. 3). A
A713ke] S7VSTE Ao AETE AT 49 9]
FHE BRI 10¥ o] % 22-37% A
SO A4 JEESS BT f714ke] FRel wep Aa
9] Z}=+= malic acid, citric acid, acetic acid, formic acid
£o 8 2 AL JEES UEhTh Malic acid$} citric
acid7} ®laL# ZHAgo] Aoy {f7|4te] & Abol=
AT ¥ FEEAAA 1A Hrbste] A b4

ER okZUol MaE= pH e =249 A7) malic acid®] A2 A 0] EA Uhet
3704 543 At pH 3914 ) F5adS HRle ) 2 agAzel 928 tHKang CS 5 2003). 714k
o, pH7} =obdel wel Hol F357F 514 nmol A 550 o o3k WA AL malic acid7} 7PE EFHF 21,
18
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Fig. 1. Stability of anthocyanin extracted from Zingiber mioga R. in different pH at 400-600 nm,
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Citric acid = Acetic acid ®mMalic acid Formic acid
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Fig. 2, Effect of organic acids on the color intensity of from
Zingiber mioga R, extract at different concentration, Values
represent the means+SD (n=3), *° Different letters on the bars
are significantly different by Duncan's multiple range test at
0<0.05,

1.2

u Citric acid Acetic acid

mFormic acid

® Malic acid

Absorbance at 514 nm

Storage period (day)
Fig. 3, Effect of organic acids on the color stabolity from
Zngiber mioga R, extract during storage, Values represent the
means+SD (n=3). *' Different letters on the bars are signifi-
cantly different by Duncan's multiple range test at 0{0.05,

tartaric acid, citric acid, succinic acid, malonic acid,
ascorbic acid £ ¥} 9ty Rl

Fatel F4roll o3 AL A3 Aske] Clark-
Lubs ¢F8&4S o] &3t pH 22 FH3 FE5E K
(K2SOs), Na'(Na,SOy), Ca’'(CaCly), Mg*'(MgSOy), Fe’*
(FeSO4)7} 100 pg/mL =71 52 243l 10€ B¢k
60°C9] incubatoroll Al AAstH 2 7FECZ 514 nmoll

A FBEE SHRAL. 4E BN 4F FHoleol
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Fig. 4. Effect of metal ions on stability the color from Zngiber
mioga R, extract during storage, Values represent the means
+SD (n=3). *' Different letters on the bars are significantly
different by Duncan's multiple range test at p<0.05,

AEEAY EQEE A9 dol Ao wisE
4 2tk Kang CS 5(2003)° W=2W 0] Mias=
o] Fxof we} AA FEo] xto|7t A F9kar A
AT oM 22 eSS B THLee LS 5 1996).
Fstoll F49S H7IsHAS W Fig. 40 YERA nle} 2
o], Fe o] F7M dzw o g0l Hls] A
S & Aok AMITRE A4 4 Cu ©]&F Fe ©]
A7t Zastd et ol B Add fAS A
S HtHLee LS 5 1996). Ca ©] &9 ZA<$ 7P Hol
A7ME s F5ol2dd T F4ol0 nlg)] A kg
55 Btk IauE] 8 490 HIHEAS o
Na', Mg & F7}o] Bold2 A HgAde F7HA
Hom, Mn™, Fe*'e F7leo] Bold4E o33 i
P o] AA APt B cHKim JH 5 2003).
Cyanidin, delphinidin glycosides's2] O-dihydroxyl 7%
7= AEAPIE S4& A olEFo A Ho
Aol HlEl] Huedh-e S7HA71H, 553 A3E FEA]
ohd-2 niZ | E tEAoPI R pHUF el thal -3
Aol AsE il B33} th(Shimpson KL 1985). QFEA]
ohd2 F&5EH wkgste 2AES PAsh=tl(Bayer
E 1958, Kim HS & Ahn SY 1978), F4]3} ¢Fu|HS
T7] T AEAoRd §kg3dte HAE {FAAA MAi
S FART . BalEo] QITk(Sistrunk WA & Cash
IN 1970). weha] A B e] Aol FEAolIS] F
F 2 353 Fx zjolol| EE ZoE Bl

ol

o rlo o

4. Hojl oIt Hst
Fahel ol <13 LS FH] U] FEE
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30T 60T ®100T

o
o

Absorbangg at 514 nm

8 10

U Stor;ge period (hbour)
Fig. 5. Effect of temperature on the color of stabolity from
Zingiber mioga R, extract at different heating time, Values
represent the means+SD (n=3). *' Different letters on the bars
are significantly different by Duncan's multiple range test at
0<0.05,

pH 29| Clark-Lubs ¢+58&%& ARE-3lY 2 mg/mLE A
Z3to] 30°C, 60°C, 100°ColA 10A17F A7t A 243k
G E 514 nmollA FEEE S 3HATHFig. 5). 30°C9
7% W37F AL 60°CE 10417 o) F 88%9] HES
< BT 100°CoAA 7FEE A9 6AI%E o] ol 50%<]
EES BHAT 30-60°C A 7hae] 2GS T4
2UTE AEAOPHS] QES AEE 257 5255 /)
HAZe] oA 4= 7HAsE) Fe BT ofF Yo}
A AE 100°Co A 7FEE A AAe w37t 543 U
el 15083 300814 60.91%2} 79.63%% 743t
(Hwang ES & Ki KN 2013). AAFE 714 Az 714
2o vlgste] 7FE Alzte] 71kl whet Lake ofzt
HAaskan, bk Ao Wst gla, AAEE YERE a
e FAsH Atk RaEdtiLee HI 5 2009).
FEAOPA L 25of -9 F17tste] 10-30°Col A= vl
2 QEASIY 40°C o) el A Mae] Tkt dojukal 1
Lo M= glycoside Aol 7FEa| 7 Lolut chalcone,
o-diketone 5= A= ASE A& JTHRoobha JJ
T 2011). 3129 <9Jg AdEAJopIe] E3)= quinone2
ZEAoll 2]&=Z o)1 (Raynal J & Moutounet M 1989), pH
7t G E doll Uitk AL =2 HoE KBy FHY
JTHMok C & Hettiarachchy NS 1991).

Y,
iy

dof| thgk HHAEE 43171 Hste] FEZE) pH 29
Clark-Lubs €588 AH8-3t 2 mg/mLE A|Z3t] 10
Y B AASAA 2 FZE 514 nmolA FBEE =
At THFig. 6). 10¥ & F=HA A4 st M
T 2% JEdGlaL, B 23N AE 58% I3 A
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Fig. 6, Effect of light on the color of stability from Zingiber
mioga R, extract during storage, Values represent the means
+3D (n=3), *' Different letters on the bars are significantly
different by Duncan's multiple range test at p{0.05,

A s AR A3 dxdoAE 308 B9t 77.8%
R AT P A= 1097l 3.3% 2HEEITHLee
LS 5 1996). AA 1 tu}l Al B} oFst A4} Hof T
QhgetAtE dxolA AT u) vwd kgEeS &

T AU

6. ol st FE

Fstoll A F=3 QEEAJoPT A40] ol thgk A
S =H37] 3k glucose, galactose, sucrose, maltose,
fructoseE 2+ 0.1 M, 0.5 M, 1 M ZH7}3F & 249 H3}
£ 343tk Fig. 73 o] 0.1 MolA 7M=& A4
S BAom 7o o] SMETE Aol 2
2359tk 2-(Kang CS 5 2003), ZHlayoKPark YJ
5 2006), f211](Yoon M & 1997), o2 ol Hwang ES
& Ki KN 2013)9A4 % AFxel H|3] 1sxe T/FRE
A7VtAE W FEAlOPT MA AT Yehg B AT
o] Ao} FARIATE EAJoPA AAo] Qg dS Tho
et A=d mepA FFs ezl o ® e

713t mE A M-S dotrR7] fsf A4
ZE7F =3E 0.1 MollA 109 5t S SHATHFIg. 8).
ARkA o 2 AA7|Zte] dojHe) wet M40 ATt 2t
23kt 32 H7eE A3+ fructose, galactose, sucrose,
glucose, maltose O & FAAHS HYTE 2 o|FHE
sucrose, maltose, fructose, glucose, galactose =A1Z QHA
Aol |stE Bt A4t e} Antdow TR
Ho} o|gFolA kgAHS BJ3 T TR F Ao
£ Holx &tk Kim YH(1999)0] W= ZEAlzte] oF
EAoPI e 20U7HA 85% FES WHE e bl
A QLT 4 o FRE So%olae] TaE BYom ¥
Aol PR GRUI 2 AolE melx gkt
SucroseE 71t BHE FFl Bls| HlwA A2 i
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Glucose W Galactose ~ WFructose

Maltose W Sucrose

Absorbance at 514 nm

0.1 0.5 1

Concentration (M)
Fig. 7. Effect of sugars on the color intensity of Zngiber mioga
R. extract at different concentration, Values represent the
means=SD (n=3). *° Different letters on the bars are signifi-
cantly different by Duncan's multiple range test at p<0.05,

W Galactose Glucose

o
®

® Fructose  m Maltose

I bb I Sucrose Control
0 I I I '

Storage penod (day)
Fg. 8, Effect of sugars on the color of stability from Zngiber
mioga R, extract during storage, Values represent the means
+3D (n=3), *' Different letters on the bars are significantly
different by Duncan's multiple range test at 00,05,
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o] & T @7]'0}1‘ ARG Mo MstE FHA4s)
s Zo = AzEn. gdFe HAes XA
= A E3) Aokl Baste] B A3 )
S R tHHong JH 5 2002). A4 1o} A2
lucose, galactose, maltose«] O 2 AE BYPo
sucrose 2} fructoset FVEFE HAA] FUtheE KA
Lee LS 5 1996). %EQ Y& gxfglste i
kAol JJr‘I] Sty B4E B Al & HUkeE
FoE Sagoy X}mﬂii‘:}— AgS Ad9sh=
o] rvigAsiH, T4t 02% A7k Aol 2
gHEgk ofye} A JEs %k*c]"‘]»/xEHKim HB %
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m4°C 37°C  m-20C W70

0.8 -
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Storage period (day)

Fig. 9. Effect of storage temperature on the color of intensity
from Zngiber mioga R, extract during storage, Values re-
present the means+SD (n=3). *° Different letters on the bars
are significantly different by Duncan's multiple range test at
0,05,

7. NE2E 3 MEV|ZH gt FEk
FZEE°| pH 29| Clark-Lubs $+58N& A8}
mg/mLEZ |23k -70°C, -20°C, 4°C, 37°ColA 60
QF AASHHA 109 HASE st AA IS
A3t thFig. 9). Wad WA EolA A Hee
A7 B P EY o 37°CoA AT A9 AT}
ZHadhs AT BT 40 o] FRE 37°Col| A AT
st MAE 50% ol el AaAES HAuth 60°‘°ﬂ =4
3 Ay 70°CE AR X710l Hls] 73.27% HEIF AL
20°CE 71.98%, 4°CE 69.40% 2. Z 37°Col|A] XW?‘& 7
TR P oAk ofZ Yo} 85 -75°Cl A A%
gk 79 e AR 2= &) Q% Z4“>l‘”EHHwang ES
& Ki KN 2013). Z#ug] 5849 A &L 125
A 5 5°c°‘ vq] 88%, 20°C2] 73% 61%, 37°C2| 7%
21%9] Z+EE-S HATKKim JH 5 2003). AAZE =9
o A= 0°c9} 20°Coll A= "J%“éoﬂ ztol7t SAAIRE
30°C o’HH <o) BojXTHSon JH 5 2002). Petanin
> pH 4ol 10°C, 6097 A A3 3 84%9] MA &
B3RO, cyanidin 3-glucoside= EF E3l|E AT
(Fossen T & 1998). ¥3t5 7%t AAst= 2¢ Wd
I} Yo A AAste] Ao kS FAT F A
Aet Az

—>I“l~ I olt o

F3h Hxe| HRE ZAY A, F AEAoM
&E pH 10914 713 £ 35S UrE} o9 pH

ZE 714kl tigk MakE 109 T %Xé‘é‘}ﬁiﬁk A

AR
i
27Vl meh Ane) Fwrt A
%
A0 ZNBEF Mo FEr} BASIEL 714
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o] FFol mel AMAe =+ malic acid, citric acid,
acetic acid, formic acid £2.2 =2 A4 JF=8S YE
ek, A71700] Bol ol e} Ak 2E A7l
Ao A&r) Zhasshes % Bk K, Na', Ca”,
Mg2+, Fez+ ZE*’] =R \:1% Fe O]Q‘ i']7]'
A ThE Bdolel wWa lze) kAol skl
o] gks dolr 7] —r]0P°4 10¢ &<k AAg & o=
Ao A7gE sl anthocyanin A 4= 72% =3I L
o A S BRI, AN A2

M TS %+ YU POl U NS 37

R

571 #1383+ glucose, galactose, sucrose, maltose, fructose
lo.:_t_‘]:ﬂg_ 797]—0]—9\1—! DP_/] aLato] __7]_51-/‘*i O]—X—]/H
o ZasHk 0.1 M TEE B2 Friste] 102 ¢
A7dg A sucrose, maltose glucose, fructose, galactose
O IFAE Btk &5 21E -70°C, -20°C, 4°C,
37°coﬂ/\1 60 B+ 10Y A= A A 49 o]

HE 50% olde] ZaE Btk WEd WA=
?ﬂ’f}ﬁi 7 A7 St A o 37°CAlA A
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