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St NEZE YIS YEE SHR D YEYNLIE

Abstract This study was conducted to develop a preservation technology that can
induce changes in physicochemical properties to effectively utilize of persimmon
leaves. The application effects of steaming or freezing technique were investigated.
Astringent persimmon leaves were steam-blanched (100C, 30 sec) or frozen (-20T,
15 d), followed by hot-air drying (50C). The physicochemical properties of the
extract obtained by hot-water leaching from the dried leaves were compared. The
extract of leaves dried without pretreatment was used as a control. L* value was
higher in steamed than in control and frozen. a* value was highest in the control.
The browning index was higher in the frozen and lower in the steamed than in
the control. Soluble solids were the highest in the steamed and the lowest in the
frozen. Sucrose content was relatively high in the steamed, and the glucose and
fructose contents were relatively high in the frozen. Total polyphenol content and
DPPH radical scavenging activity were higher in steamed and lower in frozen than
in control. Thus, it was confirmed that steam or freeze pretreatment after harvesting
persimmon leaves affects the extraction vyield, color, antioxidant capacity and
component changes of dried persimmon leaves. Unlike steaming, freezing
pretreatment showed the effect of promoting decomposition and browning
reactions, and it is considered useful when such an effect is needed.
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1. M2
U Diospyros kaki T.y= FotAlo} A|%jo] Qitx|gt A BATZ oI, Afefo]
F840] 34 4o At U AR BLAT. AAL AARE L& Ao UnE A8HT

Ao, L oA AL FuidE, FUEA, FEAH0|, I FHAL £ FLHET]
59 85(Choo &, 2000; Kameda &, 1987; Kang &, 1996; Kim¥} Kim, 2003; Moon
3 Park, 1995; Park 5, 2000; Yamada &, 1999)°] #e}& o= FH=AAN A% 7|54
sAZAS] AR AANET o] 20l BEH SUE Ae Bl vhto] aTE,
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?L?:h sk A2 2] 238

(Joung &, 1995; Kimﬁr 999) Oq\f:;%} %“57} el
AlSH ﬂ:;L(Chung . 2020). 18]
F‘l 15 Az B3 A-+HKang
K Lee %5, 2002; Nam &, 2000)
Bk Stk A2 &840l =2 A *]7]7}

AEURY dEd A7|leE= 7194 (heating)2t
S22 (freezing)7t At 7HEA = Eﬁ\_’:nl%# s
A& A= AFETE 7= o= & 4EA 9l
o} 7FE A48 5 steaming¥ roasting B[ A}O] Atk
o= ARGEI AEF 170 FE A4S 7HAA sk 7
adE 42 4 JhKimI Oh, 1999; Kim &, 2009;
Joung &, 1995). 3, 5Z2A = G AA o2 2AY
B} o] Ao R ASEA sto] AFAHE 7HAIA
3Rt o|& QI8 2&1z7}t gtyEo] slEA] G471 718
I} HoHA Fof 4ARRkEE £XI6k= At 7HItHChung
%, 2010; Delgado®} Rubiolo, 2005). o|=fst Alst 22 &
e i o R S22 I oE FFoHAIEE TaAt
Acto A Yok= SAIA 2| (wilting, rolling, fermentation)
o] gk} Zro] 89l £k Q1S Aoz =} Ab|gh
7tEA et sEAE 9 olgteta] B4 WA ATt A
T & Ao7 Hojy I ALl ZE o]x4Jo] 9lo] AlA|
g0 dA F5E, & FHE AR o] A
Tlojof & Aoz AZrErt I8y o]of Bt A= AY
ZolH 7] 9= 4A7goltt.

wEbA], 2 Aof|A = el -ﬁ-;; &2 AT A
71/ HHo R, AU 9 2 A 29 dAHY
SAAYL AxEY] 95 FEE9 013}5}7—‘1 4 549

WAL oS 2ASHET.

i

Ale Be 4 59U A=A Yol 54 sk A

= Ao ARSIl o]
2 E3(Chung 5, 1994;

Folin-Ciocalteu reagent

o AAY F53 AFH A7 BE
Roh &, 2000)& Farstgirt.
= Junsei Chemical Co.(Tokyo, Japan)°l4l, sucrose,
glucose, 2,2-diphenyl-1-
picrylhydrazyl(DPPH)= Sigma-Aldrich Chemical Co.
(St. Louis, MO, USA)°A, NaOH=
Chemical Co.(Pyeongtaek, Korea)ollA Z+z Fujjslo]
AH&SFATE.

fructose, catechin %

Samchun Pure

22 J8xel & £ FEF

U9 Az AAT] HHOZ steaming®|Y freezing
83519t &, 7498 ALoA 100C A€o Z 3027t
A2Z|(ST)SFAY, -20T freezerollAl 15U%E AZ(FT)5ISA
o} olgat AR 2AL A UPS Sso] Akt
Xﬁ%ﬂlﬂ UL 50C FFAR7I(JSOF-150, JSR Co.,
A7+ Azxshgc). otH, AR 25t
= q& (contro)= O}OC‘E]-

0CA HastdA 3

Ao ARgstaint. dxet ZJ%‘% F2 A4 millJ-NCM,

A5kl A2 (0.351 mm)

i
Sha

Jisico Co., Seoul, Korea)
3o 28 A2 U AEE

28 AR 2 gol 80C=E A3 SF7
3 F2EEB00)NA 1087 23 F oF=A(No.2,
ADVANTEC, Tokyo, Japan)& 7% of3teto] I &
= ARE 1 o]F YAUT) Edctds A& AlR=
ARSI

7 1R T2 5 FEE 5 mlE AT FA
ol AFEAZ7](JSOF-150, JSR Co.)& 105ColA
=g g7ty Az A7 F ARE FAE 45t AR
N ool gt WEEZH e

24, 225 g2 =X

O oo
T 24 2 T2, AEHS Waters Sep-Pak
Cig cartridge®] E3A17]3L 0.45 pm membrane filter

(Millipore Co., Bedford, MA, USA)Z oJ3}st 3 HPLC
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(600E, Waters Co., Milford, MA, USA)Z EA435}t}.
ojmf EAzxHo=E AYLZ Sugar-Pak [, A&+ 90T,
o542 0.005% Ca-EDTA(0.5 mL/min), #&7]& RI
£ 27 ARSIl fE9Y A4 7 'j;“(sucrose
glucose, fructose)?] HEFES AREsto] 9 FFHOZ

GAIBHs,

e 55

Il]\l

2.5,
ZPHEE= spectrophotometer(UV1800, Shimadzu,
Kyoto, Japan)& AFEst9] 420 nmeolA] light absorbance

£ 2745to] eholch

(&

26 Mz =X

A== AZFA|(CR-400, Konika Minolta Inc., Tokyo,
Japan)g& AH&sto] CIE L* a* b*3t& 2424 4ottt
L*3k2 lightnessE, a*@t & +a*?¥} —a*t= redness?t

greennesss, b*#< yellownessg 27 YEhdLY.

27 E2Z3Ns 512 =X

ZE99+s TFE Folin-CiocalteuH(Singleton}
Rossi, 1965)0.2 &4519H. &, Al2Y 2 mLo] Folin-
Ciocalteu reagent 2 mLE 7Fotal 3E7F AR o
10% Na;CO3 &% 2 mLE 7Fst3itt. o1& 1A1%F HAA]
71 & spectrophotometer(UV1800, Shimadzu)E °]-&
3lo] 760 nmolA FEE £%511, catechin FFE0
& AZASZ At Aot

2.8 DPPH RE[7] 275 £&

DPPH radical scavenging activity= Bloisf(Blois,
1958) 2.2 ZH45tatt. &, A5 2 mLof| ofgkZol &5
3} 0.2 mmol/L DPPH €9 2 mLE 7}58tal 10&7F 749
A Aot 3087 JA9E Fo| spectrophotometer
(UV1800, Shimadzu)}E &5t 517 nmollA S 8=E =
gsl3itt. DPPH #2)7] £2A5 the 4122 Al4lsigirt.

DPPH &7 £A%5(%)
= [1 - WEAY &% / DPPH 899 T3%) x 100).
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2.9. &A=/

A2 33 HHESHY, Bt EHAE YRS
IBM SPSS statistics(26, IBM Corp., Armonk, NY,
USA)E o]&sto] EAFEA 3} Duncan's multiple range

test(p<0.05)& AA|st L.

=

3.1. 788 BEE 7%
7H 1R FF2 Qi oR £& S8l TR &
T Az AgEHY A 2Rz weH7 e
(Park 5, 2017). 28 FA (ST SEA(FT) 5 23
Azt #8l3 FA2(control) B2 Axe 819 I
_/"‘,s%%q] LICh=| 7}51*4 163%_‘—2 7zt 4% die

SToﬂlﬂ—‘E FoHor l_noPour FTOﬂH—t—
tHp<0.05). °|2H AFo] oJgt 7t A 2
7HA 19w S oA 52 A
Aoz gRIFITt. o]2fet Ak 7Hgof ©
HhS o] 340 B840 anel Alx 14|
2 -0l $7F 23Fraeye &, 2007; Rejano &,
2007)01] 7] J% RAO=E ”‘ﬂg‘;} E3E, Eﬂ?ﬁﬂoﬂ 40}

°" 2N L
ﬁ 6o
A
AT e
~1N' mn
rr 1o

lﬂ
ofl
S
N,
[P

>~1
I“N
1o
rE
ot d

O

Tol «]OH 7+ %—E— 6&-%}:0] H]J_J’-Xq
"Po}?q 2F —EJ Z35ollAl= gl E2E A
AA 24 7|2k v PR Eago®
B 2(Joung 5, 1995; Kim¥t Oh, 1999) ©<=s| 7184

Table 1. Soluble solid content of hot-water extract from dried
persimmon leaves treated with steaming and freezing

Sample” Soluble solids (mg/100 mL)
Control 312.00£6.00°?

ST 324.2346.00°

FT 292.002.00°

"Control, non-treated before drying for 12 h at 50°C; ST, treated with
steam for 30 sec at 100°C; FT, treated with cold air for 15 days at
-20°C. The dried persimmon leaf powder (2 g) was extracted with
hot-water (200 mL).

Means£SD (n=3) in the same column followed by different letters are
significantly different by Duncan’s multiple range test (p<0.05).
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3.2 L2a/5t st

T 247} T2 I 240 4 B9 A
™(Chung 5, 1994), AAg 27 & Ax 7
FEEY FYTS AT 2= Table 29 2t o
9} STO A& sucrose, glucose ® fructose”} HEE
U FTolA= HEEHAS 7
g AAE a3 AHHEYE, sucrose= IR FHETH STO
A Fodo= wkoH, glucose?t fructose= FTO|A] 7}
A =93, O gRF, ST +:0]2th(p<0.05). o]&gt
A= AT Aol BE f2d 5 sucrose TEO
7 =%t i(Chung S, 1994; Joung &, 1995)&
£ o sucrose ®3f¥H-3-2 ST #2l= AASIAL FT A=

SRlste a5 771 ‘IHU—E HolKLee 5, 2008) Z
Ao A Al w3 A&7 #ofjA= F7HATE
7t dasf Held,

53]
9,

3@ N
fo 4 >

glucose®} fructoseTHo]

il

il

Nl

3.3 zZHE

Zles 24 A0 g Uehdal 393 F4g7t
ARz EE e, A2 4] AA] P nE I
FE=9 =S 34 27 Table 39| YElH
ZHEE FTOA R0 R 7MY £33 UEo2 fx
T, ST 20l AH(p0.05). o124 Az 7 F5 FE=9
2] diste] &8 AAFe 9A g, §2 AA=e

Table 2. Free sugar content of hot-water extract from dried
persimmon leaves treated with steaming and freezing

Sample” Free sugar (mg/100 mL)

Sucrose Glucose Fructose
Control 19.97:0.15®  18.27:0.15° 40.00:0.87°
ST 44.37+0.50° 14.630.23° 25.50+0.17°
FT ND? 37.33:0.47° 56.90£0.61°

Control, non-treated before drying for 12 h at 50°C; ST, treated with
steam for 30 sec at 100C; FT, treated with cold air for 15 days at
-20°C. The dried persimmon leaf powder (2 g) was extracted with
hot-water (200 mL).

Means£SD (n=3) in the same column followed by different letters are
significantly different by Duncan's multiple range test (p<0.05).

9ND, not detected.
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Table 3. Browning index of hot-water extract from dried
persimmon leaves treated with steaming and freezing

Sample” Browning index (Abs at 420 nm)
Control 0.45:0.00°?

ST 0.29+0.00°

FT 0.5440.01®

Control, non-treated before drying for 12 h at 50°C; ST, treated with
steam for 30 sec at 100°C; FT, treated with cold air for 15 days at
-20°C. The dried persimmon leaf powder (2 g) was extracted with
hot-water (200 mL).

2MeanstSD (n=3) in a column followed by different superscript letters
are significantly different by Duncan's multiple range test (p{0.05).

2]
fol
<
i

217} 7W A= AL ERIFIH ole 4%
Bl EARRl HAR0] Ao} o] 7pdef ofgt
A 749 Ao mE ZAito]1(Tanaka, 2008),
A ade A daA Azl 4W 549 &
33t 52 sleA Y QA FEEHT feeE A
ZFEtH(Chung, 2010; Tanaka, 2008). @§ayoz =

Y
™)
rlr

(NN 1Y
)
ol

¢

R
Y
N

AR ZHEA A0 1 5E0) )d] BAG ks B
(K3 Oh, 1999)% & 1 SAAE 94 A 71
Q% 2220 /184 TP YL WFATHTable 1), 2
W EFT 4F S YYBS WS 715 Pyl o
F2 vld Aoz Az,

3.4 Mg

M= FHo] FHB7 A 12 E8/do] ATty LA
J=tl(Liang 5, 2005), A% A ¢ FE2ES HA
W A kS 243 Ak Table 49F 2t} ¥&ol Lghe
ST7} FT9F 2 FHTE §92 08 &=9k0o1(p0.05), FT
o} 77t FYH Y AJolg HolA] E9kTHp)0.05).
gk T 9 #2 FAEE oulota 9| H2 LS
ofujsl=t], ST -a*gks 27 FTe +a'ahe
k. hHof b*gh Axje] WE o041l 2fo|E Ho]
A] kITH(py0.05). THH =AkeF A1) Aloli= Aagro] A
9l Ao7 4#A Qkliang &5, 2005). |24 A" A
Aele AR Y GF FEEQ Yo 54 %Zloﬂ a
IHon], FAA = B Y 83E 7HE
A=A ol HA; AzRA A %&4%%1 ﬁﬂ
(Tanaka, 2008)9} T4 71504 52X Z2HEA &

=
o

A% n

https://doi.org/10.11002/kijfp.2023.30.6.983



Korean J Food Preserv, 30(6) (2023)

Table 4. Color value of hot-water extract from dried persimmon
leaves treated with steaming and freezing

Sample” Color value

L* a* b*
Control 22.64+0.47%? 0.9440.09° 4.8740.37°
ST 24.34+0.62° -0.36£0.06° 4.34+0.29°
FT 23.100.08° 0.63£0.03° 5.11£0.67°

"Control, non-treated before drying for 12 h at 50°C; ST, treated with
steam for 30 sec at 100°C; FT, treated with cold air for 15 days at
-20°C. The dried persimmon leaf powder (2 g) was extracted with
hot-water (200 mL).

2Means£SD (n=3) in the same column followed by different superscript
letters are significantly different by Duncan's multiple range test
(p€0.05).

THChung , 2010: Park 5, 20202 49 5 9
o Az

filo

|

35 ZE2H= 25

HEy SRkE2 AdAl] de] Bty ookt 17 7]
573& 7FA3(Scalbertet Williamson, 2000), X-2] 3%
o= F5olu AHE 54 249 8 AAE gHA 9l
THJoung &, 1995). 7ol 3hrd Hied sRete2 dud
FH8S 7HA w239 9l SRl ghdo] tiEAolw At
3 A=Y HEo A% 71549 dl ARorE FHA
UHAn 5, 2002). A Az AAY HHE A5 S5
=9 SEHE S 574 A= Table 500 Y]
Atk TEYHE FF2 STolA FeFes 7P =9k
522 g2, FT &0lAtH(p(0.05). ol=i3t &
= o] ST FTolAM Wl 242 w31 W

HH-9] A2t £4(Table 3)o]l T A& 714 2] #po] o

ok

Table 5. Total polyphenol content of hot-water extract from
dried persimmon leaves treated with steaming and freezing

2o AzE B, ol A Axo] A9o] HpE
o] B ool WAXELE Brh B9} FA
ATHShon &, 2004).

3.6. gtisls

Fiekso] A=g DPPH 2|7 474 84& 4% 4
YH= Table 691 et it Z412] ® ¥ DPPH f217] 4
7 29 vl Ak oA AET SEEHE Y 2
(Table 5)2F FASIAH. &, ST7F7HE &L tha o=
ZT, FT &0l AtH(p<0.05). o] 2% Fitshs 2 4 2=
o gd Hed =4, HE C 59 4tsh A&(Kimt
Oh, 1999; Lim <5, 2008)°] 7]<ld Ao, =gt A&
Aol Asle) Ha Ao ofs] FAtekso] Woriire B
(Oh 5, 2004)2 2ol s2A =9 A5 avt gl A

N2 &

A2 A E5 FEEY A 1P E T BE, =4
T, SEYHE o 2 PABsS #0]3L sucrose #5112}
ZAHE = W3 835 7= A 02 gl it §HHd,
SAAY = 7MY 19 E T, SE s T © HAE
T2 W1 sucrose 2o¢ AW T Eol = RIS THA =
Ao & eyt kA A”olu 52 AA 2= U &
|/ I gt olskerd £4 WSt Rt Bt 9o
F83 Aoz Haltt

4. Qo

Y E(Diospyros kaki T.) 949 a2 A3t 71+

Table 6. DPPH radical scavenging activity of hot-water extract
from dried persimmon leaves treated with steaming and freezing

Sample” Total polyphenols (mg/100 mL) Sample” DPPH radical scavenging activity (%)
Control 45.71+1.56% Control 88.45+0.01%?

ST 50.30£0.46 ST 91.82+0.14°

FT 32.43+0.60° FT 85.51+0.13°

Control, non-treated before drying for 12 h at 50°C; ST, treated with
steam for 30 sec at 100C; FT, treated with cold air for 15 days at
-20°C. The dried persimmon leaf powder (2 g) was extracted with
hot-water (200 mL).

2Means+SD (n=3) in a column followed by different superscript letters
are significantly different by Duncan’'s multiple range test (p¢0.05).

https://www.ekosfop.or.kr

"Control, non-treated before drying for 12 h at 50°C; ST, treated with
steam for 30 sec at 100C; FT, treated with cold air for 15 days at
-20°C. The dried persimmon leaf powder (2 g) was extracted with
hot-water (200 mL).

Means+SD (n=3) in a column followed by different superscript letters
are significantly different by Duncan’s multiple range test (p<0.05).
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A 1o gEoz, 4 A% A AY IA
AR 9% 2289 olglebd B %
a A

oJ__ 7\/\].o].oﬂr,} o o 71.01 o u;q

30 sec) B 4A47(-20T, 15¥9)5t 9= AX(0T
12 h) & ¥4 &80T, 10 min)ste] B2 A9 o]3}etA

E48S vlustltt. 71AA M ZF L*gh(lightness) A
2ot 54 AEET A AP oA =%om, a*gh
(redness)& HRToA 7P =941, A" At 7HE
W2 g2 Btk SUEE SR AHes dR2EY 5
2 AgtolA= =UANE A" Aol A= Wkt 7HE
d 1PE TS A8 AEFAlA 7P =4 ST
oA 7 ettt fElg 2 & sucrose, glucose, fructose
7t AEESon, AY A=
iiﬂ‘?oﬂ/ﬂlz ucoseQ]- fructose o] AfFoZ =
Eoﬂ‘:} ﬂ”ﬂl" o3} DPPH %ﬂﬂ ’\7%1—‘&

sucrose &%o| 54

ottt o224, 7+elo] 438t ? é%‘ 9 %é AA 2=
o

279 95 32 78 A, IS X 4
Sjoll g vlAE Aol FA=T 59 FAANE
shot Zeing SA10E Bgon ofefe it wast
490l 8% sow
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