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Abstract

This study presents an eco-friendly persimmon drying system to satisfy consumer preferences and provide a popular food for both the domestic and
international markets. The most effective antimicrobial compounds were developed from a combination of plant extracts (18.18% clove buds, 9.90%
cinnamon, 9.09% licorice, 4.55% cnidium, 4.55% seed of grapefruit, and 54.54% apple vinegar). The dried persimmons were evaluated as regards
their moisture and sugar content, weight, hardness, and color value. During the drying process, the overall moisture content of the persimmons increased,
along with the sugar content. The hardness was almost the same for each region and decreased on an average of 0.5~0.86 after 6 weeks. As regards
the chromaticity, AE decreased during the drying process, while L-value became darker and a-value showed a dark red color over time.

Keywords : antimicrobial, dried persimmons, quality, eco-friendly

MOE ol &7t = Ao 2 ARl THKang et al. 2004
ZH Diospyros kaki THUNB)-S 3+, =F, U3 5 20jo}A| Moon et al. 2004; Kim 2005; Kim et al. 2005; Park et al.
of A|Fo] F YAAZ I A= AR SIS ALt 2006). 72 AA @3 @/ o FRE & ey
A Hi7]0] 10T o2l A= ool Xyt Aul7} ks 7ol wente] AJE-2 diospyrin®] 2= tannin A1 Tl
sto] @) ZFE] AfujE o] 2 A o] Th(Song et al. 2005). diospyrine G=&-4J0]7] W&ol g4 §euke Yeldc

7re] AR FAT N Ergyl gdo] dhgo] Bo Acetaldehyde”} tannin/gd &3 A gsto] &-84d0] =W %2
o, o] T w2 Zhol| whef ofghe] xjol7t Qlrt mEd glo] Al2}RItH(Kang et al. 2004). FUjollA] A Aaks] = 7He]
o= 71483 vEldl A, B, C7F 535 -5 o FEA= W2 ol ARFA], @A ILFAL FAI, DA,
a1, 71 2]ol| % pectin, carotinoid”} &% o] ATt Lo Zlo} HIIL Fo] 1, Tloll= B, 2, o)A, AALSE
A2 3137 €] carotinoid A 4xe] &gk Ao =M FE FA) 5°] AtHKang et al. 2004). 7> T2 PA|Z o] &=L}
< 7131 lycopene®] 2 7Y dxE=A} BA 7} H2 72 A, gAA), 2 5o o &HT I F 2
AT} 7S carotinoid, tannin, flavonoid, terpenoid, steroid, L. A7) A f2lske] A §e 7+] 50% oo 23t
naphthoquinone 2} 22 B2 &S 74 &= sES 3 © 8 7}& 5 Il $ITHHong et al. 2001; Park et al. 2006). %2

3131 9130 sugar, amino acids, mineral, Epid'= FF-3k AT gol B A2E A9 Wewe AAN A
(Kang et al. 2004). BRI} B2 To) SJ3hd gk BAfel] w1 A, W] FHE) aming] o] 8434,

gro] g =o] glal F7y 452, B2, P39 7152 E2doll #3F A+ 5(Seong and Han 1999; Seo et
A gol wo] o] &M A3V|5S Fil FVE EES] al. 2000)°] It} 7S 71Sol] Yr|H o7 thk Z3)E =
st AAL o)k, A, HAA, 713, 71#A A, 18t 7 B o] §7IHE AFskeE VMY 8% FuY ¥
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Table 1. Mixing rates of medicinal plant extracts and food
additives for dried persimmon browning prevention effect

No. Item

1 Control(untreated control plot)

2 True Control (distilled water)

3 Citric acid 3%

4 Vitamin C 1%

5  Citric acid 3% + Vitamin C 1%

6  Potassium meta-bisulphite 1%

7 1% acetic acid

8 3% acetic acid

9 1% grapeftuit seed extract

10 5% chrysanthemum indicum

11 5% licorice

12 5% green tea

13 5% cinnamon

14 5% clove

15 5% cnidium

16 5% turmeric

17 2% polyphosphate

18  Cider vinegar (Acidity of about 5%)

19 mix proportion A = Cider vinegar50 : Citric acid 3% 20

: 5% licorice 20 : 5% cinnamon 10
20 mix proportion B = Cider vinegar60 : Citric acid 3% 10
: 5% licorice 20 : 5% cinnamon 10
)1 mix proportion C = Cider vinegar70 : Citric acid 3% 10

: 5% licorice 10 : 5% cinnamon 10

Curr Res Agric Life Sci (2014) 32(1) : 10-17
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et al. 1998; Montes-Belmont et al. 1998), A 3F, A T (Lee et
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Table 2. Mixing rates of medicinal plant extracts and food
additives for dried persimmon antibacterial effect

No. Item

1 Control(untreated control plot)

2 True Control (distilled water)
22 Citric acid 3% + Vitamin C 1%
23 Potassium meta-bisulphite 1%
24 1% acetic acid

25 3% acetic acid

26 5% acetic acid

27 3% grapefruit seed extract

28 5% grapefruit seed extract

29 2% polyphosphate

30 50% ethanol cinnamon extract
31  50% ethanol licorice extract

32 50% ethanol clove extract

33 50% ethanol cnidium extract

34 Cider vinegar (Acidity of about 5%)

mix proportion A= Cider vinegar50 : cinnamon extract
35  20: grapefruit seed extract 5% 10 licorice 10 : cnidium 5.5
: clove 4.5

mix proportion B= Cider vinegar50 : clove extract 20:
36  grapefruit seed extract 5% 10: cinnamon 10 : licorice 5.5:
cinnamon 4.5

mix proportion C= Cider vinegar70 : cinnamon extract 15:

37 licorice 10 : cnidium 4.5: clove 0.5

Curr Res Agric Life Sci (2014) 32(1) : 10-17
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Table 3. Mixing rates of medicinal plant extracts and food
additives for dried persimmon browning prevention/
antibacterial effect

No. Item

mix proportion final A= Cider vinegar 50: Citric acid 3%
38 20: grapefruit seed extract 5% 10: cinnamon 10: licorice 5
: cnidium 4.9 : clove 0.1

mix proportion final B= Cider vinegar 60: Citric acid 3%
39 15: grapefruit seed extract 5% 10: cinnamon 10: licorice
2.5 : cnidium 2.45 : clove 0.05
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Figure 1. Anti-browning effects of medicinal plant extracts and food additives on dried persimmons.
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14 Kim and Kim

T TS AR} Fgure 4), 8 2 ddF oz
Aol A 75.8%= 7HE ERoH, BE ATl 15
2kl Bls) 6520l A g--2] FHgo] 7t st on, 54
T2 HE 277 ATl Bis) 4 kel dide
2 Witk dix27e 58 o] ATt vlal 27ddl=
ERO L} Ato] Aol whet it o] A ]grel] vl
ol AdFS B YT Kim et al.(2004a)S A1 A
A HZ ke 2 B35 A A9y 2
TS 32.23~3820%2 XS YEhdtial shi &
=iollAE REAA] AZEIQ) 65 ZHAIE 0% U2 EA)5)
I Atk o= WA AubA QI S gl 45~50%2)
ALKt HEA] F- ol = olF A3ty tia deHTh
oREAE T2 B AFHVHIE AE £ 6577HA] 3]
FEE AL v Fgure 5), B A 2]FHollA] 1Ax7} 713
Holl ujg} Aubs 27ko] 9= Zrlstink Azt 3=
£ 20 %brix =P o, AZ7)F P =HA oF 30~37 brix
2 Sk ATt 200014 oF 38 hrixZ 7 =3k
Kim et al2Q004a)> A=f78 AHA] =2 Aikd 23S 74

22 . 25
27 . 28

o,
N
)
oy
N
.
12
1o,
oft

3 Lo AF= 55 brixE= HALEAL

Qo] B A7aztel olshA UeRtit) ol g 7l

A8 AzxHA o] BAtolo|A vIRE ARz F
Hct

FEAE F2E L 4B WS A2 F 677 2]

1 O
Awg ZAVL Fgue 6), 2ol 7% 713Hg AR WA
A== Zdbr o 2 ol Mot 657271 A2 wl, X2

20914 BE7F =kowH, Ml 3704 AE7t As5Hot
67 5 Bt Ho 7 2 05HE Zo)5o 2N FArr) A
o 2 =7 YEFTE Lee et al.(1994)°]] 2]3}d =9
739- A% 59904 209 Atolell 05 kg/g8 mm ©]SH= wi-§-
T2l st B A3 Ao} fARsEAT

oREAE FE= B AFHAVHIE AP F 67714 Y
AMEE ZAH} (Figure 7), 323 %0 WE 738 49
WH3lE A7) %27 Nol9, 20, 21904 BE vle} o] A ke
W= Az 71 5 HAaske AR JETE L agks
1AL A 3FAA = F7Vett7) 354} o] 2= A
3t Ao2 ZAEHTE Lk 9718 Yeidl= AL

Figure 2. Anti-fungal effects of medicinal plant extracts and food additives on dried persimmons.

Figure 3. Anti-browning and anti-fungal effects of medicinal plant extracts and food additives on dried persimmons.

Curr Res Agric Life Sci (2014) 32(1) - 10-17
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Figure 4. Changes in water content with anti-browning,

anti-fungal, and anti-browning/anti-fungal treatments

during 6-week persimmon drying.

C: control, numbers are according to Tables 1, 2, 3.
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Figure 5. Changes in sugar content with anti-browning,
anti-fungal, and anti-browning/anti-fungal treatments and
during 6-week persimmon drying.

C: control, numbers are according to Tables 1, 2, 3.
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Figure 6. Changes in hardness with anti-browning,
anti-fungal, and anti-browning/anti-fungal treatments
during 6-week persimmon drying.

C: control, numbers are according to Tables 1, 2, 3.
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Figure 7. Changes in color difference with anti-browning,
anti-fungal, and anti-browning/anti-fungal treatments
during 6-week persimmon drying.
C: control, numbers are according to Tables 1, 2, 3.
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