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Abstract This study was carried out to investigate the effect of the extraction
conditions for persimmon (Diospyros kaki Thunb.) leaf tea (PLT) on its color
quality and antioxidant properties. The amount of persimmon leaf (PL) powder
and pH influenced the PLTs color and antioxidant capacity. As the amount of PL
powder in tea increased, lightness decreased while yellowness increased. The PLT
with the highest amount of PL (10 mg/mL) exhibited the highest 2,2'-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid) radical scavenging activity and ferric
reducing antioxidant power (FRAP). In addition, the PLT with the highest PL
showed the highest total polyphenol and flavonoid contents. Subsequently, PLT
was prepared using 10 mg/mL PL powder under varying pH conditions. As pH
increased from 4 to 7, lightness decreased while redness and yellowness increased.
Antioxidant capacity was determined using 2,2-diphenyl-1-picrylhydrazyl radical
scavenging activity and FRAP assay showed that lower pH exhibited higher
antioxidant capacity. The PLT extracted under the lowest pH of 4 showed higher
polyphenol and flavonoid contents than that extracted under higher pH conditions.
Overall, PLT extraction using a solvent with pH 4.0 showed better antioxidant
activities and higher amounts of polyphenolic compounds. Simultaneously, lesser
lightness, redness, and yellowness were detected in PLT extracted under pH 4
conditions. In conclusion, to acquire a better functional health benefit in terms
of antioxidant capacity, preparing PLT under pH 4 conditions is suggested.
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1. A2
ZHtea)= 20214 71202 A MAY 609 7§ 7oA F 6507 Eo] AT Qi U9l

o Anlo] 104 Alo] 2.5% 2715k} BMA0E LG Y hEHS 7|TAE 5

o|tHFAO, 2022). #9] &} &0 gt =y wujl2 2020 thy] 202199 11.6% 57t
3t Aog Ui}, &2 Au$zES UERf T 9o H(KOSIS, 2021), A 289 =3 Exo

https://doi.org/10.11002/kjfp.2023.30.2.300


https://crossmark.crossref.org/dialog/?doi=10.11002/kjfp.2023.30.2.300&domain=pdf&date_stamp=2023-4-30

Korean J Food Preserv, 30(2) (2023)

Azg B8
A, g, 1A §3 the 5 Utk o & AeAE
W ot 9, & 71, B, 9 EE 35 58

A1 E9] of
FEEZ 753 Ao Eo AEsto] I oS S8ok=
A]ZO|t(MFEDS, 2022). 23 ARE A& vpdL thZ o}
Aot F7HE 28] oA 2 S8 Esk= Wol Wdst
A| ¢o} Y| AH|REL Yuty o g Eluio|it QIx} FEfQ]
AEAE A2 AAok= Aoz AHA QUtHlee, 2019). 7F
2 EH o2 AH|EE HAEX= HAolATL =41 Q9] 7+
QX 53 2 g1t gt AH|E A& Q.

gallic acid= 4-5H] A £ AR HIEIH(ung
S, 2004). &3] HERICE & 754 A& @A 4t
3} Z-go] 7]ttt E ohE Aol EH A}
U & 2223(0.74 mg/L) FE259=(0.34 mg/mL)
A2 =xET 7 H2 Fro|H, 2,2-diphenyl-1-
picrylhydrazyl 2t &AL A9 FARE =23 YE
ol & 7Y A= vt 59 B2 A 2= U
B AHLim 5, 2008). ol9]olx A W Eetk o]
T, 7HIZL, 7HAR, fE 5 9 AEdEdo] BaE HE
QItHChung 5, 1994; Son¥} Kim, 2011). o]t &Aks}
B33} Qo= A= A, e, o] dAa
I, GAHAAE A ok= 840 UE2] xanthine oxidase
BAE Aok B 5 HAT 71548 7HK AR I
A QHLim 5, 2008; Moon, 2002; Moon¥} Lee, 1998).

&AL 715482 Hssr] Aside FadEel ¥
o] FHULEE A|xsk= Zo] F835} olE gt &AL
o Az 2702 2%, A7k AR ¢ ¥ pH 59 ¥
Q1AL At E]ojof gttt AE Eof ABAF AR F 90T
A 8AIZE B Y=Y 10812] 50% ethanol 8HE AR
3199 uf A3slA} 3483 25 7154 A9l decursinol
o] gFo] 7M EJYTtHCho, 1989). &, tF, 21, &
¥ AS YRR T QX AL 308 50 =& AT
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iu] 708 B9t d2Fe] 9.5819] SH4E HEAZ B¢
of & 3, F8 BT E ofn|kAte] ghgol 7 =T
(You, 1994). E3}, pHE 49} 7 HjollA J&ETt =A}olA
S22 FEAES ¥l W, pH 4014 7}Ezlo] 7}
7 @o] EEUY 53 1170 A fA|EE Ao B
= v} JtHKim 5, 1999).

AA7HA] Azt gigt A= 2 Y8 24 &
g, =29t Hlwg A gt 248 2 AR 54, A%,
4 R B 53 B 59 Ao AR wE At
SFs0] A7F F5 oK Choi 5,
1998; Chung 5, 1994; Jung &, 2004; Kim¥} Oh,
1999; Lim &, 2008; Park &, 1995; Shin, 1997). o]
ghef] HA 7 & Sl AlEE T Bl disto] 754
< Fdislst A& digt A+ vlvlsict. waka] 2
TolA= Al AF A EIE AU B0 & HEE &
Bo1A] 2 2&8} ARF 2L WS E T, A5
715/4E gkt 4= = A8 g pHY HE £53
YolH 117} shTt. FASE S gutHoR 29| tEA

7164 4 4 ARE oAXEE, Fikete d ikt
BE BAE 71548 ARE A5t E3L AHRR A}
defo] Qlo] 583 2% 82102 AR Hs4 EX
T Mro] Halt FEAREA A HAslth & A=

A 15 ARt 4 G B A2 A A
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2.1. 2gxte] =

2 Ago] ARSE Y 22 20219 9¥ofl A& A
oA AAE Ao EA A /AT A AR N A
dsto] ARGt AAR, BT AR EE AlE o 3
Fe Felolr] flsto], A E9 759 HleZ 2t

254 100 mL%g 10, 50, 100, 200, 500 =+ 1,000
mg Y S 747} 7hete] % 5271 0.1, 0.5, 1, 2,
5, & 10 mg/mL7t H=5 sk 2 JEHe 100C
A 60E B9 7tE T filter paper(Chmlab Group,
Barcelona, Spain)® oj¥fsto] ¥ oA AUz}
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(persimmon leaf tea, PLT)Z HHolal Ago] AREoI%
ok 2=, pHO J3E Flst] flste], 10 mg/mLE
Sl AR ¥ 1A, Mcllvaine $5-8%(0.1 M
citric acid and 0.2 M dibasic sodium phosphate)&
Argote] HEH9] pH7L 4, 5, 6, BE 7°] HEE Axo}
%t} pHE= SevenCompact™ pH meter(Mettler Toledo,
Columbus, OH, USA)E °ol-&sto] S4s13lon, 2t I&A
< 100CoA 60& B9 7FE = filter paper® o¥5to]

ge ololg AFe| Aglsic

22 M 5

&AW A8 & E= &4 pH 27of wet ARt
Zt PLT 1 mLE #F 1.55 cm®] 24-well plate®] 7+ well
o gof & Fo] oA Mg Z7gstoltt. MAHA| (Minolta,
CR-300, Konica Minolta Co., Tokyo, Japan)& Ar&5
o], L=93.7 a=0.3130 b=0.3194°] M=E Yelif= 15
(calibration plate)o.& HA3t & ZF PLTO| tfs] H=(L,
lightness), 2™ %(a, redness) W A= (b, yellowness)S
53] BFE =7dst3ich. ZF PLT 7+9] MXHcolor difference,
ABE 7MW 52 0.1 mg/mL PLTE Hiz#o=
A7 & Ao AL st Alx A B 71
H2HGalaxy S20 plus SM-G986N, Samsung Electronics
Inc., Suwon, Korea)E °]&3sto] A A0 w2 ME=

2 W BYstol WYL v BRI

AE = (L-L)*+(a—a)*+(b—b)?

2.3 DPPH 2ijgt 275 Z&

Zy PLT9] 2,2-diphenyl-1-picrylhydrazyl(DPPH) 2t
gz £7%L2 Brand-Williams2] B'H-& #gste] 43}
AtHBrand-Williams &, 1995). &, Z+ 24¥ PLT 25
©LeH 0.02% DPPH 125 pLE E#3to] SpectraMax®
ID3(Molecular Devices, San Jose, CA, USA)S ©]-&35
o] 510 nmollA FF=E S 71E9] g it
AQ! ascorbic acid(Kanto Chemical, Tokyo, Japan)&
REEHE ARGt 92 BEFAHCERE AR &9
DPPH =)zt 4752 oo, 2= mg ascorbic

acid equivalent(mg AAE)/mLE AM&-35I3TH

302

2.4. ABTS 20|zt 25 55

Z} PLT9] 2,2'-azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid)(ABTS) &tjZ 2752 Biglari®] WO
2 BA5t9tKBiglari 5, 2008). =, 7.4 mM ABTS®} 2.6
mM potassium persulfateE 1:182 Z93H & Zpg AJE]
E 16417 B HHAK & SR5E 314510 734 nmo
A9l T =gl 0.70+£0.027 H&=5 ABTS €94& A=
3t9ict. 0%, Z- 27 PLT 10 L9} ABTS &% 190 pL
£ 5sto] 6E7E Ao|A BFSAI7] § SpectraMax®
ID3(Molecular Devices)2 o]-&sto] 732 nmoA 4%
£ 7459t TroloxE EFE4EE AMESI] 92 B5T
KogrH Alg gH49] ABTS &H]Zd 42745 T3 o
2399 = umol trolox equivalent(zmol TE)/mLE

g3t

2.5. Ferric reducing antioxidant power(FRAP) 5&

7k PLTY] ¥ Benzied] ®WHZ WPt S5
thBenzie®} Strain, 1996). &, 300 mM sodium acetate
buffer(pH 3.6), 40 mM HCIo| %91 10 mM 2.4,6-
tripyridyl-s-triazine, 12|31 20 mM ferric chloride®
10:1:1(v/v/v)Q BlE= &8kl 37CoA 2023t WA
# FRAP WFSH2 Evlstgltt. %, z+ 214 PLT 10
pLoll 10 pL9] 55472k 100 L9 FRAP RHHS H7stod
593 nmollA SF=E S5t Ascorbic acidg EF
E4E AMETI] A2 EETACERE AR £99] 3heg
< FotdoH, SHEE mg AAE/mLE ARSI

2.6 EEIN= 35 5%

ZF PLT W &8s &2 Folin-Ciocalteu< ©]
goto] EA5FAtH(Singleton 5, 1999). 24 274 PLT
10 pLol 20 ©L9] 10% Folin-Ciocalteu 5§59 &35}
12 80 L9 700 mM sodium carbonateE H7Fsto] 14
7k &% Ag2olA ¥ESAIRL & 765 nmolA FHEE 57
sttt 95% methanolo] %1 gallic acid(Sigma-
Aldrich, St. Louis, MO, USA)E EFEZZ ARgolo] A
< EETACERE AR G4 FEYTE TFs 019
o 3= mg gallic acid equivalent(mg GAE)/mL
£ AH&SHaiT
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2.7. EE52HEL0/C get FH

Z} PLT W &2t olE =2 aluminum chloride
Ho g =519 rtHZhishen 5, 1999). Z+ ZAYE PLT 25
pLof 125 pl9 2549 10 pL9 5% sodium nitrite
solutiong &3oto] 6EZF WA %, 15 plo 10%
aluminum chloride hexahydrate® #7}sto] 5E7F A+
2014 BREAIFH. 9719 50 pl9 1 M sodium
hydroxide®} 125 pL9] S7+5 A7FeE ¥ 510 nmollA]
TLEE A9, FEgE ol FFFS catechin
(Sigma-Aldrich)d] E&ZXA0ZHE Fol%on 4ot
9= mg catechin(mg CE)/mLE AM&3}3T.

2.8. &AxE/

RE AL 33 o4} ¥HE AN} 2NN E W+
EEHAs BASKIT dd4%e SPSS FAZEIH
(version 27.0, SPSS Inc., Chicago, IL, USA)S ©]-&5}o]
Basielt 7t A 7 Aol §2l8E (.05
one-way ANOVA ¥ Duncan’s multiple range test®
AZ3Th,

3. 2 3 uH

3.1. A2 I B0 IHE PLTS 4 Hsf

Ao] B &g o|Ho] AZHOR Tastal FEA st
2 E9L o%e & 4 ol Ao B4 Wt A e
47t D 5 ek HebA Amoh 8u9] ¥ & w/v)ol] e

4 EA4Y AREA M E 545 ZIE Table 19] Y
ERigith. & & o] Als AAdEEY o] Bordes
715 ushe Lk RoMAle A3, $4L2 Ueidle
b#tZ oM & A YEHH of2|3h A9] W3l= Fig.
1A% 1=} S ofu|eh= aghZ 0.1 mg/mLell
A 5 mg/mL HY Hollx= AlRS o] T718E WolA|
L A3kS #9ck vhd, 10 mg/mLY agke 0.1 mg/mLe}
AR EE UEUgITh 9] ZjolE Uetll= AEFR
B thE] A|=9] o] Woldas EolA= S HAL
o, & iy A9 <Fo] 7HE +2 10 mg/mLelA
17.5240.032.2 M9 Zjo] gro] 7P & A= Uiyt
22 270 B2 7Axte] M #Wsk= #MxKsteamed tea)2}

FoAHroasted tea)2] AAe] 270 wet £AH B ot
(Kim3} Oh, 1999). o= & A& 2 goll & 200 mLE
7Fl FE2AEE o AoE, E AoAY MY =2 5%
Q1 10 mg/mL 7o) siFHrt. sig At 2] =

A= A|7to] Z2714E B B Aj7lo] E71e4E ZF
71— Lgl-_g 71/\3]._,_ a%}: %}: jui) AE%}:O 57]. ]. Ei
Higo], & AFoA ASAIX A& o] 7 ok A
A ATto] F7Fsk= Ao] FARE Ak W3t S UE
e 20 AtgE ojuj, xpo] M gF uto] 37H4] #s
B7te EQlon, AAY Ato] F7MdRE A, 9, gt
o] AA A 7|5/do] 3t AR HIIESIH

3.2. AZS} S B0 O}E PLTS FAs2
A Eot 80 Hl(w/v)ol T 7154 AEEA FAke}

Table 1. Hunter's color values of persimmon leaf tea prepared by different amounts of persimmon leaf powder

Samples” Parameters?

(mg/mL) 1 . 5 A

0.1 49.81:0.09” -1.5740.07° 0.27:0.05° 0.09£0.04°
0.5 49.280.01° -1.74+0.02¢ 1.17+0.00° 1.060.02°
1 48.47+0.04° -1.850.02° 2.561+0.01° 2.62+0.01°
2 47.87+0.05° -1.9340.03° 3.73+0.02¢ 3.9940.01¢
5 45.40+0.02° -2.08+0.03 10.11+0.01° 10.79£0.01°
10 42.92+0.02° -1.63£0.03° 16.3840.02' 17.5240.03'

YPersimmon leaf powder (mg)/ water (1 mL).
2L, lightness; a, redness; b, yellowness.
9Each value represents mean+SD (n=5).

Different superscripts within a column indicate significant differences (one-way ANOVA followed by the Duncan’s multiple range test, p¢0.05).
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Amounts of solute
per solvent (mg/mL)

0.1

R

S 10

Fig. 1. Changes in colors of persimmon leaf tea (PLT) by different amounts of solute per solvent. PLT was prepared by boiling
different amounts (0.1, 0.5, 1, 2, 5, or 10 mg) of persimmon leaf powder in 1 mL of water for 60 min. Color of PLT extracted

from different amounts of persimmon leaf powder was visualized via camera.

1%,
fijo

I-IISL
i)

7} 9ick. ABTS 2htizr 27452

2> =AY

Z45to] Table 20 UeEtIct. &ul] dfH] Az
WoldE DPPH 2% 4750 $71ck= B
Ao 5 mg/mLet 10 mg/mlt 7+9] &A% #h Aol
ZAoA ==
|0 tH] A|59] o] WoldyE FTlehs Ao UEh,
7 =2 11821 10 mg/mL A4 0.908+0.003 x#mol
TE/mL#t= ESith FRAPHOl 9JRt ARSH &/ EoF RA
o AdE UEtdo] Alm9] o] BE
ok gdurd oz 2 | FEI JECE 0*317‘1 iﬂﬂ]ig
7

lr_O %}1\—_. Eoﬂ

o~

1~

= 3EHs ¥

- o=

Hejo] b we Hlg

oo 2ol Hlel, Bole] PAle B
O

R 1513 cHHong 5, 2008).

o
2280 dju] PLT AlR9] Qo] Bops
%ﬁa}y_tuolt Fego] ol Aoz B

10 mg/mL ZZAANA Z¥z}

0.219%0.010 mg GAE/mL 2 0.107+0.003 mg CE/mL
& 2otk I8y & d7oA SEEHs g 10

mg/ml 5L B TN 2 AY 27 ] B L

R

S g2 AR SRt "EAR] gAY g, = oF 90T

AR FESH B A 24 oy W 2n 1 e A7t
L o=z EEH b Bk HEAR AR FEEEE ¥ 0.394 mg
Az A 2 290l GAE/mLo g Auk Al He Foz ARETHLim
gulis ¥=F € DPPH 5, 2008). T2 AdFolA= Alge F&89 H& 15
A= FAbst 49 mg/mLEZY 1.5 g& 100 mLe] &5 A&A7) 24

Table 2. Antioxidant activity and bioactive compounds of persimmon leaf tea prepared by different amounts of persimmon leaf powder

Samples” Parameters?

(mg/mL) ' ) . : — .
DPPH radical ABTS radical Ferric reducing activity Total polyphenol Total flavonoid contents
scavenging activity scavenging activity (mg AAE/mL) contents (mg CE/mL)
(mg AAE/mL) (umol TE/mL) (mg GAE/mL)

0.1 0.01140.025%2 0.000+0.002° 0.008+0.001° 0.003+0.001° 0.003+0.000°

0.5 0.025:0.006° 0.112+0.003° 0.014£0.001° 0.020£0.001° 0.007£0.001°

1 0.0460.006° 0.296+0.005° 0.020£0.001¢ 0.044£0.004° 0.0160.001°

2 0.066+0.004¢ 0.506+0.005° 0.03240.003¢ 0.075£0.005¢ 0.027£0.001¢

5 0.138t0.001° 0.877+0.005° 0.068+0.003° 0.149+0.004° 0.061£0.001°

10 0.138+0.000° 0.908+0.003' 0.11120.004' 0.21920.010' 0.107£0.003'

YPersimmon leaf powder (mg)/ water (1 mL).
IAAE, ascorbic acid equivalent; TE, trolox equivalent; GAE, gallic acid equivalent; CE, catechin equivalent.

9Each value represents mean+SD (n=5).

Different superscripts within a column indicate significant differences (one-way ANOVA followed by the Duncan’s multiple range test, p¢0.05).
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o|A] oF 90TOlA 387t AE5IZ o 0.023-0.042
mg GAE/mLY] &= TFS Egt vt AtkSon &
2020). WEtA H&E Al AlRS] BEet A& Ao ﬂ"—ﬂsﬂlh
£20] I U&= Ao AgH o]eh 2 FAkel
T A7 74 23 AR gl 7Y B2 10 mg/mLojA]
At 757301 7P 9<%t A o= metE| o], o]F pHo
2 27} B4L 10 mg/mL AL E £33/ 2 skt

3.3 Ebf pHO| ME PLT 449/ Hisf

% 89 pHoll W2 A F4 A4S gotir] sto]
pH7} 222 A X3t Mcllvaine $589 07 HA&EA|7]
7} PLTO] MeE 2435k7, 11 ATE Fig. 29 Table 39|
UERATE. pH 49} 7 AtoloflA &uj9] pH7} Eobd4E o
715 9ulote L2 Wold= A, 48 Uel= b
A} MO 2ol & Yehfl= ARG =oAl= AdE UE
Wit 31”‘*@ OJu|sk= agt pH 7914 5.25+£0.032=
7M1, pH 5904 -2.68+0.042 7H Wokon pH
of wE of’}*é UERLHA] RQltt. ARLA EA oA &l
H pH7} EoMdaE FMLTE #olA| 1L, 53] pH 704
HMET7} o= Aol SRt 2 ERIF 4= I8
(Fig. 2). @712 J&49] pH 240 W& M= Ho}
gt AE2 BA 2 Aol =a &S pH }
A AEHY] AT Wslo] w2 = JF Ao hEH, p
62} pH 7 Atolof] S Yt bgtol §23 %7}3}‘2‘1
o} diF AtolAe= olE HAF 7HEZIF ol AI7t 5
7tsto] =x19] ZHHo| F45] APHE Ao g 1FsIct
Kim &, 1999). & dtolA= 7He7ls Eole &

—

é—@

JH‘

pH of solvent 4 5 6 7

PLT

Fig. 2. Changes in colors of persimmon leaf tea (PLT) prepared
by an aqueous solvent with different pH conditions. Persimmon
leaf powder (10 mg) was extracted using 1 mL of aqueous
solvent with different pH (pH 4, 5, 6 or 7) for 60 min. Color
of PLT extracted under different pH conditions was visualized
via camera.

sl 3ol pH 6o sk pH 70141 B0z sty

L34 AN FARY pH| B2 AE Wt
Aok AP 7R Skl WSk Qg QA H7h 2
Ho] a7EL Hholth

34. £Z pHol BE PLTY glAtete]

&% pHoll W& PLTY A4S 543 4L Fig.
3o YeEffgitt. DPPH #Hd AASS pH 594
0.137+0.000 mg AAE/mLZ 7F} &2 g2 yehion,
pH 4(0.131+0.001 mg AAE/mL)®} pH 6(0.130+0.000
mg AAE/mL)oIA FARE 0 2 Wit} BHd, pH 7]
A= 0.084+0.001 mg AAE/mLe 7+ UrEHH DPPH &}
oz a7so] FASHA WokAle ZoE EAHIM
FRAPHol| 23t gh4itsl &4 pH7} ~7}ﬂ = o=
43S Hof pH 404 0.137+0.008 mg AAE/mLZ 7
L2 L, pH 791A4% 0.060+0.007 mg AAE/mLZE 7}
7 3o S YERTh ABTS 22 2752 & 7+ Ao]

Table 3. Hunter's color values of persimmon leaf tea prepared under different pH conditions

Samples” Parameters?

L a b AE
pH 4 44.3340.02%° -2.5410.02° 10.52+0.02° 11.66+0.02°
pH 5 44.82+0.02° -2.68+0.04° 11.88£0.02° 12.69+0.02°
pH 6 43.240.03° -1.5740.03° 15.21£0.02° 16.32+0.02°
pH 7 39.0540.02° 5.2540.03° 19.47+0.02° 23.04£0.02°

"Different pH conditions were adjusted using Mcllvaine buffer solution containing 10 mg/mL of persimmon leaf powder.

%L, lightness; a, redness; b, yellowness.
9Each value represents mean+SD (n=5).

Different superscripts within a column indicate significant differences (one-way ANOVA followed by the Duncan’s multiple range test, p¢0.05).
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Fig. 3. Antioxidant activity of persimmon leaf tea (PLT) prepared by solvent with different pH conditions. Antioxidant capacity of
PLT extracted under different pH condition (10 mg of persimmon leaf powder in 1 mL Mcllvaine buffer solution with pH 4, 5, 6
or 7) was measured. (A) DPPH radical scavenging activity is expressed in mg ascorbic acid equivalent per mL of PLT (mg AAE/mL).
(B) ABTS radical scavenging activity is expressed in umol trolox equivalent per mL of PLT (umol TE/mL). (C) Ferric reducing activity
is expressed in mg ascorbic acid equivalent per mL of PLT (mg AAE/mL). Values represent meantSD (n=5). Different letters indicate
significant difference by one-way ANOVA followed by Duncan’s multiple range test (p{0.05).

7} o pHell w2 k9] 9171 0.936-0.941 gmol
TE/mLE 11 Zpo|= ulH|gt =50l ltt. whetbA] ABTS 2t
Z AASE ALt F AAE T3l pH/t BErE &
ARst @/do] EokAlE A2 AlmHh DPPH 2tz &7
53 YUY pH 794 BF 7P W2 3hE YERgEd],
ol A3 =3 M&E AolA pHE 4, 5, 6, ¥ 7= 245}
of A% Al pH7} EoHESE F 7H7] §Fo] THhshe
TS Uehd, £3] pH 7014 45 T4t A% &
ARt AR HKim 5, 1999). F AFojE Az

)
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oA JA=AE 7He]719] o] d3Hepimerization) §H-&-°]
pH 70141 w27 APel A3l Aoz B A yHs)
Aot A W 7HEIR S 0.18-0.35 mg/100 g(dry
weight) 02 FFEE Zolg HolH K29 (.07
mg/100 g(dry weight)ol] H|8} =2 o2 EX% H} Q)

(Jung 5, 2004). TEtA] H2F A& AFEHL} FABH
Ak i ZHEZ19] o] Ads} kgof w} pH 7oflA 7HEIIol
A H12EH A E4o] AgfiE]o], A pH Wl Hlg)
F24% Ak 7Havt epd A0 2 AtgHct T3 pH
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of @& Mk WHalo] W= pH 6914 pH 7= W3} Al
a@toll sgste Aol 39 ghofA Fol gow F43] ¥
sfete A0 & SHEUKHTable 3).

AR L AR FEHE FFY SEHE O]
T skh ATAS At HuEo] QlorE(Dait
Mumper, 2010; Yun &, 2018), L g5 S35} Fig.
4o yerigith. SE&2 ey} SETE s T2 pH
404 2z} 0.232+0.006 mg GAE/mLe} 0.116+0.004
mg CE/mLE 7P &2 32 Yeigich pH 59 7 Alo]
oA &9 pH —7}°ﬂ et SEHE T dhcke
A= UEglow, SETEL0|E T2 pHo| T
& AlolE HolA 9&‘3} FAMdE 7= E4 F st
uel l"—XH 7HE715-9] pHoll digt Qb4 ol w2
pH7} 22 AHdollAl 7HERlo] QAo fAHER, 2}
i 7]1"\4 A2 BEHOE olgs] fIsiA pHE RA

| (Park 5, 2002). & oA A
FAIStE Aol =4t 179 M
TS Z7HAZIT A B S HKim
Fa 1.5904 o 33.4
& st ZeE B

o e
—
o)
O
N2
5.:
Y
Y
i)
2y
[o

A

0.25

0.20

Total polyphenol content
(mg GAE/mL)

pH

9 B ItHChung &, 1994). wabA] pH7F W2 ¥ 9lofA]
=2 AstE Aol vEhd Axte 7l W 7HER ol
1916t9E 7Hs/do] 1Ed 4= Sl
AL YA AR Qo] HE 2=9 A 2}
100C}F 60E L& 1 sto] sttt Adxd A<
A3t g 60, 80 B 100C 24 9 10, 30,
E= 0% 5 F 97HA 20l DPPH oz &7 &/
SELHE TS HE ST, & 2=
E]r— o7 YeA] keftH(data not shown). 3
o B APAo] HEH 1L AN S £
AH 37 skt &, A4 215 X‘ZXM 715 4
FolA 60, 80 T 100CNA A& A% &
Aol 27k 33.3%, 60.1%, T 63.4%= L}E}Mu} at
A AAGE TEE7E AatolA= 100C L 22 1200 A]
e A&t 28 Al o7 7HA] 719 B2 gt AR
A 2 et 71§57} 80T &l Hls] RUHYoo
S, 2005). o =P AT setAEAEAe] A&
Z7A AFoHE 60T EE= 80T Z7o 3| 100Tof|A]
EgE Lot 3F FQ FaAE rutin TF
1231 DPPH & A7 &4 9 tyrosinase A9 E4Jo]

\l
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)
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Fig. 4. Total polyphenol and flavonoid contents in persimmon leaf tea (PLT) prepared under different pH conditions. Antioxidant
substances in PLT extracted under different pH conditions from 4-7 (10 mg of persimmon leaf powder in 1 mL Mcllvaine buffer
solution with different pH) was determined. (A) Total polyphenol content is expressed in mg gallic acid equivalent per mL of PLT
(mg GAE/mL). (B) Total flavonoid content is expressed in mg catechin equivalent per mL of PLT (mg CE/mL). Values represent

meanSD (n=5
(p€0.05).
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). Different letters indicate significant difference by one-way ANOVA followed by Duncan’s multiple range test
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7Hg A YeEbgtHKo &, 2022). & Azt H#sto]
FA7IA] o]Fof 2l AR Aol 2083 71E F o
o2 7H171& 4 5FAH(Shin, 1997), 1, 3, 5 E& 102
2t &S] @A Wl E2lvlE 4R #7543 SOD
AR vlaLste] 102914 71 w2 842 gelst
THPark 5, 1995). E3, 30, 50 E= 70% 59 & &
o WE A} AFolAE &AMl AF FaEAEY
T 2 fEotr]ieate] gFo] S7IsHARHYou, 1994).
upebA ofu] de 23 5 oA ARt AfdTES 2=
2 oA ) A= 71dE 4 e Fdl AR
00% % X1 2% 100CE IEA AR 7|1 270

ok

£ AT Aatol] 29 @2 pHolA AEAIZ] AR

7t ohd Wt ZR4E FARES AZSNHE 1) pHE oF
T, ol W B Bt RS 34 HH

[l Z‘W EE F2AA g A 239
pH 5.2-5.8 WS} FARE HefoIt

A7olrMe A, F 59 7124
=B AAE
AEA otk w2t
te Btz JEA7le 35
e AgdTe 22 A7) Be F7] 59 AAE A
A e 4 371 AsiMe
pH 2 99 Flzolut &Y 52 R W7kt A& =8

(Kim&} Oh, 1999). Eilc)

HE 3] 22 A0 T
37 AgE o, FEE 50

Sh
mEI

2% o] B 2
s 4 2 A% 4 3% 9 Ul 71 e

4 aA &
44:0.138+0.000 mg AAE/mL ABTS 2z 274 24:
0.908+0.003 gmol TE/mL, FRAP ¥ 0.111+
0.004 mg AAE/mL)¥} A4St A& eREEevE 3=k
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0.21940.010 mg/GAE mlL, ZZgxErolt 3k
0.10740.003 mg/CE mL)°] 7F§ &ct. th3o =, 7+l
Ay A7) % 10 mg/mLE 15k, A& 2ol pH
Z75 pH 4004 7 H9IE d7gsto] Mol At S
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