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Abstract

Effects of pH, sugars, organic acids, and metal ions on the stability of anthocyanin pigments extracted from
mulberry (Morus alba L) fruit were studied. The pH had marked influences on the color of the anthocyanine
pigment: i.e. the lower pH of the anthocyanin solution was, the more stable and intense of the pigment was.
Among the sugars, sucrose was the most deleterious followed by fructose, glucose and maltose. Among the
organic acids, maleic acid was found to be the most effectlve in stablhzmg the pigment followed by acetic
acid, citric acid and tartaric acid. Most metal ions except Cu’? and Fe" were found to be effective in stabilizing

the pigment.
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Fig. 1. Absorbance at 525 nm and flavonoids content of mul-
berry extract according to various concentration of alcohol.
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Fig. 2. Effect of pHs on the color intensity of mulberry
anthocyanin solution at 60°C.
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Fig. 3. Effect of sugars and their concentrations on the color intensity (A) and the stability (B) of mulberry anthocyanin

solution at 60°C.
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Fig. 4. Effect of organic acids and their concentrations on the color intensity (A) and the stability (B) of mulberry anthocyanir

sclution at 60°C.
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anthocyanin solution.

of ot} ofzke) Abol g myg o, I Aol vlvlY Ao
Hol A7gt F&o] &2 2] gtEAohd o] At FF
< 7AA] g Aoz A7, 100 ppmEehE
HA7HA Ao Bmrt Frtsldoh

zkzte) F4r0] 28 10 ppme) FEE HUF F A A A4
35 A3 A FH(Fig. 6), Cu o] A7HA 2] A4 gbx
Qo] & F&ol Lol nls] 48] Aags & 5 UMD
Fe o] 2 G A] c}-& F<ro| 2ol vla] A9 7FAgo] vjax
Fokeh A EFe 2ol FfrEl A, 7F Bel AV
FEro)l o] Ao A% thE F&ol ol uls] vy FL
A2 gAEE Byl dukd o2 gt EAopd M x4
F&ol&3} ukg-sted 2A33E-S ¥4 (12)3t=d Sistrunl.
o} Cash(13)& F4 43 4FvlF do] 2714& A 32
ZArka 39 2o, Wrolstad$} Erlandson(14) % A7] F4%
22 A3 7] Furt ANeg nEEca s

10 pprir

2.2

oY

Absorbance at 526 nm

{ncubation time (day)

Fig. 6. Effect of metal ions on the stability of mulberry an -
thocyanin solution at 60°C.



ko

ok
2

2 229l tE Ao Mo qbg Aol di’t pH, 7, &
714k, FEo] 29 JqE A et 2] Mie pHF Y
L5 Y o) 7 x e} gt o] FrE3tth Glucose, fruc-
tose, sucrose ¥ maltose 37}l sucrose A 7tel 28 Y4
757} VA wo] st o, glucose®} maltoses thHE
25 vlE By AL A4 Axe] WakE Bt Citric
acid, maleic acid, tataric acid ¥ acetic acid 37} B7+5
=7 2V E A4 7 est FotbsieeH, A A
o gt 742l A7} A3+ maleic acid, acetic acid, citric
acid, tartaric acid 2.2 Jebton, Feje} A o] A7}
E 08 5019 v Ao st gAastach

B

ret

Ho

1. Timberlake CF. 1981. Anthocyanins in fruits and vegetables.
In Recent Advances in The Biochemistry of Fruits and
Vegetables. Friend ], Rhodes MJC, eds. Academic Press,
London. p 221-247.

2. Ishikura N. 1975. A survey of anthocyanins in fruits of some
Angiosperms. Int Bot Mag 83: 41-45.

3. Havesteen B. 1983. Flavonoids, a class of natural products
of high pharmacological potency. Biochem Pharmacol 32
1141-1145.

4. Park SW, Jung YS, Ko KC. 1997. Quantitative analysis of

10.

11.

12.

13.

14.

c 2L - AR

anthocyanins among mulberry cultivars and their pharma-
cological screening. J Kor Sco Hort Sci 38 722-724.

. Rapisarda P, Tomaino A, Cascio RL, Bonina F, Pasquale

AD, Saija A. 1999. Antioxidant effectiveness as influenced
by phenolic content of fresh orange juices. J Agric Food
Chem 47: 4718-4723.

. Kim SY, Park KJ, Lee WC. 1998. Antiinflammatory and anti-

oxidative effects of Morus spp. fruit extract. Korean J
Medicinal Crop Sci 6: 204-209.

. Rhim JW, Kim SJ. 1999. Characteristics and stability of

anthocyanin pigment extracted from purple-fleshed potato.
Korean ] Food Sci Technol 31: 348-355.

. Francis FJ. 1989. Food colorants: Anthocyanins. Crit Rev

Food Sci 28: 273-314.

. Jackman RL, Yada RY, Tung MA, Speers RA. 1987. Antho~

cyanins as food colorants- a Review. J Food Biochem 11:
201-2417.

Yamazaki T, Owari K, Kawasaki Y, Yamada T, Yoshihira
K. 1986. Study on red color development of sweet potato
epidermis by treatment with phosphate preparations. Eisel
Shikensho Hokoku 104: 154-158.

Shim KH, Kang KS, Choi JS, Seo KI, Moon JS. 1994. Iso-
lation and stability of anthocyanin pigments in grape peels.
J Kor Soc Food Nutr 23: 2719-286.

Kim HS, Ahn SY. 1978. Studies on the formation of antho-
cyanin metal complex. J Kor Agric Chem Soc 21: 22-30.
Sistrunk WA, Cash JN. 1970. The effect of certain chemicals
on the color and polysaccharides of strawberry puree. Food
Technol 24: 169-173.

Wrolstad RE, Erlandson JA. 1973. Effect of metal ions on
the color of strawberry puree. J Food Sci 38 460-463.

(200343 49 21 A< 20039 104 29 A)



