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Abstract

The effects of selected stabilizers and sugars on color deterioration of anthocyanin in Schizandra
fructus were examined at 100°C for 120~180 min. Among four test sugars, it was found that fructose
accelerated the thermal color deterioration while maltose retarded the color deterioration by 40%.
Mailtodextrin and y-cyclodextrin showed the highest stabilizing effect on the thermal color deterioration
of crude pigment extract from Schizandra fructus(CPES) containing 2 mg% of anthocyanin. Addition of
maltodextrin or y-cyclodextin at 5% retarded thermal color deterioration of CPES. In gel system, 5% of
maltodextrin also retarded the color deterioration by 15~20% during storage at 25°C and 35°C.

Key Words : Schizandra fructus, anthocyanin, stabilizer, thermal color deterioration

L A & g 7tEE AAE o&sty] ddAE Lm
anthocyanin A 4:9] bt gk A7} Ha2 o]
QU AN (Schizandra fructus)s anthocyanin Al 2] o}, 18 emA s AEE ATE FE8 S
710 AHE H2 o] R AME 5 S gigh dee] a3 Aol ByEIY &
g ot o] glo] &, A 2E o o) &Eo] g2 oA b ste #EE AAZR Ate E
o o AelA 1Al wEAT o] AEAS gk Aotk
AR AEA FELI UTHED. o) o] ¥ 7] Qu A} anthocyanin M40 A BRFEAL
A, #5F $FAAE ETEL 2uAE IHE flavylium T30 71%1sle A2 dHA AEH
2 Fo) o] &3 A FH M9l anthocyanino] & pH 303l e flavylium HEE EAYstl, pH
b sle] 7 e A £ A o) WAl 3~4o M= flavylium cation@} neutral tautomer2}o]
TE BAHE § 2 A $HHBEY 2nx) Hael o)A, pH 4~6914F neutral tautomero]]

W A1A A} Hyang-Sook Chun, Korea Food Research Institute, San 46-1, Backhyun-dong, Bundang-gu, Songnam-si, Kyonggi-do 463-746, Korea
Tel: 82-31-780-9273 Fax: 82-31-780-9234 E-mail: hschun@kfri.re kr



476 BERTENEE5  Vol.18, No.5(2003)

9|34 anthocyanin® Ao] ZAZHT uwzbA
anthocyanin® A< #A 317 Yl flavylium
ring®] FsE JAste Zo] FFFHolgy ¥ F
slem oo 9Fe FE AAEE
flavoncids, polyphenols 5 <]
pH, F&o|&, 44 Fo] = Qe 53
WA © 2 anthocyaning E§HsF Ao WA 1}
= MAags] Zio A, 55 Fo A F
7H4d (steric interference), ascorbate$}] WHS- 2 At
A olg S wiel AT gout o
A9 kA sle] #E AT A= EIHIL YA
Q)
o]

O
1.4

o & ArelMe da 5 7t A AR
Toﬂ tﬂ-}\‘]j—o‘]__‘:_ ez &1/\-/] WA = E]/-*l],—% =
Aste] HF LANEZA U] o] FEE ST
A A4el bgs W T 2 4% =24
M, dArAl A2, pH A3k Foll o G371 o
AHe B 75 AL YA E st 2w

_..1

A Az 28 71D WA BAE o)F Ay
2R QUL AFHL ot A B9 A
& 138 259

IL A& gl 3
1. A=

£ Ao AMEE eWAE B W dx o
g THEAIEA A tYete] 20CoA HAsAA
AH23H4 T Maltodextrin®  SigmarH(v]=F) Al E2,
S-cyclodextrin®} y-cyclodextring® 2| &3 7}42

WackerAHEY) AEFE A3 2™, phosphoric
acid, ascorbic acid ¥ citratet A& 7}80 2 Y&
FEOZHY FFWSTE A A Zo AM-S Hu

o AYAG AL, FFRAGS 43 Al A
FL AGHGOM T 9 NP BT SF AL
Argshgieh

2 R0|R M4 FEBO| HE 3 HEAOK 241

LAl Suf e FHRFE 78

=
8COIA 18417 $2% ¥ 7| (Whatman No, 4)

g ol g3t et Angtel o3 Qv Mie =

#Z E(crude pigment extract from Schizandra
fructus, ©)8F CPES)-S A %383tk 18 o CPES
9 BEE 36% brixZ Z2Es -70CHA YFR
Tt A Nf;f:-loﬂ A}él-s}cﬂu} CPESEI %—

3 01%6}04 =4 owu} CPES-J 7 antocyanin s
A& HPLCE o]&3le] #4984, antocyanidin 2=
A& 2 N HCZ 7M5Es 3§ the HPLCE #4493
ATHY). 2 anthocyanin®AS& 9slAE CPESE
Cis Sep-Pak 7FEZ Aol ¥o] 001% HCE ET&E
< Aol o 001% HClo| 3Hi-d Wees &%
3tk o] £29& & 1 mL AEE $5T vs
045 pm membrane filter 2 o] 33+ & HPLCo] <J3}
24389 o] ¥ HPLC 271& F4% 50 pL, 2
@ Supelcosil ODS(46mm X25cm), ©lF4 A 4%
phosphoric acid, ©]' =4 B 100% acetonitrile, ©]&4
T 10 mL/min, 7d%7] photodiode array detector
(Hewlett-Packard 1040A) 520 nmeo} ¢l o} .
Anthocyanidjn 4L ddMe 2

AEE 2 N HCZ 3087 723 Ae A9s
I+ anthocyanin #4184 A5} L3 AR
t}. Anthocyanidin #4& 93 HPLC 2742 F4
2 50 uL, A ¥ Supelcosl ODS(4.6 mmX25 cm), ©]
=2 A 10% acetic acid/5% acetonitrile/1%
phosphoric acid(v/v/v), ©]F% B 100% acetonitrile,
o]%24% 10 mL/min, A%7] photodiode array
detector(Hewlett-Packard 1040A) 520 nmo|$ith. ©]
Aol BE 22 B 244 ARS AZE G204

T 3T

3. 710]| 2fgt HAM

tio

Mo kN

L]} anthocyanin A2 FE 49| EHHA
Abel7) 98] CPESE round flaskell 50 mLA
=37 HEWAHS AFH S ol bath(471,
Biichi, Switzerland) & °]g-8t] 71ga Tk A ¥
Ault} &5 ZAL = BAFoR g FA
of 93te] AF R =7} 80C~120Cel =¥st
= AR ZAENALH stE WAl oid st

Ao s WA 2AME] st BRE 7}

Z2719 100CoHA 0~18087F 7t88= 274& A



gste] AR HFEL 7MY & A ice bath
of Fol WA w3& %E’\]Zﬁ'\‘:} 7tE A e #
CPES®| W4 AREE oma M #3)d 3t
A EE E AT (Degradation index, DI} ¢} Hunter's 4}
AA olst AM=grs AR Th

LomA A A9 DIE Fuleki$t FrancistVe] W o
Wl CPESE pH 109 49 [02N KCI-02N
HC (25 @ 6713 pH 45 &5=&% [IN sodium
acetate-1N HCl-water (100 : 1 90)]& o] &-Ely
A4 sLEE Heta 525 nm°ﬂ/~ THAEE &

e T thee) 4o stel Anstck

DI= Ale.O / (ApH w0 ApHAAS)
Ay, - Absorbance at 525 nm at pH 1.0

A5 - Absorbance at 525 nm at pH 4.5

M A2} (ColorQuest 1T, HunterLab, USA)
3

33] WE =A% 7kE Hunter's L, a, b

A7t o eumiA MA FEe) A
%5}% ZALsE7) Slate] AFEd ol shRH Sl
= FoEA P dEHY 9FFU fructosest

glucose, ©] %%01 sucrose®} maltoseS A A st Q.

O

Sae AzsT, WA i
Z 30072 ZFE3 100CA 0~120% 5t 714
]

ol
>
>
Q
e
Jn}
v
-
ol
]
[o]
L,
W]
2L

AukA o7 AZ o] MA ¢HAS e o]&EHE= -
cyclodextrin, Y-cyclodextrin, maltodextrin, phosphoric

acid 2 ascorbic acdE 1% %} 5%9 Tz ZHzt 3

N

7hsked 100ColA 180%7F 743 3 DI W
Aoz A AhehgsiAY o 2z A
Qg eHgAE AN ATH

CPESE 44 4Fo] Agdids o A F o
Aol hek P SA ] EAE AL &
oz A /\]/\Eﬂl MAstgh A AAE2 CPES
24%, SABA 50%, ASHA (FFIZTHT) 0.9%. Z
u]u(zgug }) 120%, Aol R(citrate) 05%E 7735
VAL Az T 25C9 35CAAM 1297 A
A Al W AL WstE A

7k AR A (CT-310 Minolta Co., Japan)E ©]
3

£
R 2
i

ki o Jﬁ oX 32
N
N

1. QO|X AA FEEC| CHEAIOH ek & &=

CPES9] anthocyanin &S

Francis2] ‘?}‘?39)3 o] g3te] EAM e A FEE F
anthocyanin 3 gt 3w

£3to} A anthocyaning ¥4 23 (Table 1)
3} (Fig, Dol Vel ulel Zro] CPESE cyanidin-
3-glucoside”} A anthocyanin®] 91%5 A 8132
™, delphinidin-3-glucoside 1%, cyanidin-3-arabinoside
3%, 71 9 479 vEel 9t 6% AAAshE A
o2 uergr) 2 N HCZ 7heialdt v
aglycone®] anthocyaniding #4138 ZA3}, CPES?|
anthocyanidin® FZ cyanidin 99%. delphinidin 1%
2 FA o] A A2 E anthocyanin w4242k &
A et 7ol Ah

<Table 1> Composition of anthocyanin extract from Schizandra fructus

Anmocyammn(area percent) Anthocyanin(area percent)
. delphlmdm cyanidin | dpd-3-gho® | unknown \ unknown | unknown cyd—3—glu?ﬂzyd-?a-ambc unknown
Schizandra fruit 133 98.67 0.61 REC 0.64 9092 | 261 | 149

2 gpd-3-glu: delphinidin-3-glucoside, ® cyd-3-glu: cyanidin-3-glucoside, ¢ cyd-3-arab: cyanidin-3-arabinoside
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<Fig. 1> HPLC chromatogram of Schizandra fructus

anthocyanin. A: delphinidin-3-glucoside, B:
unknown, C: unknown, D: unknown, E:
cyanidin-3-glucoside, F: cyanidin-3-
arabinoside, G: unknown.
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<Fig. 2> Color changes of crude anthocyanin extract from Schizandra fructus during heating. Crude anthocyanin
extract from Schizandra fructus was heated at 100°C for 0~180 min. Color changes of crude anthocyanin
extract were expressed as (A) degradation index, and (B)Hunter's L, a, b and delta E values.
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<Fig. 3> Effects of sugars on color changes of crude
anthocyanin extract from Schizandra fructus
during heating. Crude anthocyanin extract from
Schizandra fructus was heated at 100°C for
0~120 min. Color changes of crude
anthocyanin extract from Schizandra fructus
were examined as a degradation index.
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<Table 2> Effects of stabilizers on degradation index of
crude anthocyanin extract from Schizandra
fructus during heating

TR Ah After e
Control 1471001% | 2354005
10 2054012 | 270003
 Cyclodextri
p-Cyclodextrin| 1754002 | 1774002
Crclodont 10 180003 | 246+0.04
Cyc
rhycodedtan | 5 1854005 | 1.64+0.02
, 10 1701000 | 1.90+0.02
Maltodextrin
50 2004001 | 1.68+001
T 10 10434104 | 8741042
Phosphoric acid
50 1343+2.16 | 10344022
Ascorbic acid 10 2404002 | 972+025
D1
scomica 50 4004008 | 2434001

Crude anthocyanin extract from Schizandra fructus was heated at
100°C for 180 min.
*mean+S.D.
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<Fig. 4> Effect of maltodextrin on color changes of crude anthocyanin extract from Schizandra fructus in

model gel system durting storage.
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