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Abstract

This study compares the amygdalin content and quality characteristics of maesil chung prepared with different mae-
sil cultivars. Maesil fruits were sugared for 3 months, aged for 3 months after the liquid separation, and heat treated
at 75°C for 30 min. Amygdalin in maesil chung generally peaked at the second month of sugaring and gradually
decreased until three months of sugaring. During the first month of aging, amygdalin dramatically decreased and
then gradually decreased by additional aging for two months. For the end-use maesil chungs (subjected to heat treat-
ment), the amygdalin content ranged from 68.5 to 179.4 ppm, the soluble solid content from 58.8 to 62.3 °Brix,
and the 5-HMF from 3.5 to 13.4 ppm. Their color characteristics exhibited a brightness of 26.8-27.6, a redness of
9.4-10.5, and a yellowness of 5.3-6.9. Their total sugar content was in 34.2-44.7%, consisting of 1.8-2.1 mg/mL glu-
cose, 1.6-2.0 mg/mL fructose, and 1.3-1.9 mg/mL sucrose. Only malic acid and citric acid were detected in the end-
use maesil chungs. While the trace amounts of Na and Fe were found, K, P, and Ca were relatively rich.
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W] A (Prunus mume)S g el &3k m shubi-o] duf
2, Agolut ek E d] AREEJAIAL ATH(Cho et al,
2019). dl25E WES 2} &, 55, 4, 55 Fo=
Fhgel 2% NES FUE % FURL o|gHolAT
A, PlAE AT L PF S EAE bl @
FA=re &85 tiHwang et al., 2004; Lee et al.,
2007). A Hepa s B B S1H AdEE st F
o] FEAPTA Ul wi A F ALtEe] oF 60%E ABAkst
AL H(Cho et al.,, 2018), 53] 734 3t G
=l A wjae] of 57%E JhEetal vk wiAS ok
g F7IE(FAA AR, S, A, Saha
El(rutin) 5o Fiksl S thd Ttz 9lej(Han et
al.,, 2001; Kim et al., 1996; Lee et al., 2004; Shim et al.,
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2002), i B v A7t EL P, o, G T 29
5, Vs M 9737l sl o E3E Hole A
o7 HIFHEAM o]E9] HF % Favt FUkelA do

(Chuda et al., 1999; Hwang, 2005; Otsuka et al., 2005).

fAS AR 02 Al Al ofr] 2d-¥ (amygdalin)
S F3FL AT Cho et al, 2019; Kim et al., 2018). °}
| a2ge o] G4 Ea)712HS Aokt 5739 A
A3 AHCN)E Wi Eshe AR defA AN o] H &
opn| 2 o] FA AR o= il F4 A ol
N AFFA E3THKim et al, 2018). ol 2g#>
2w Qe Ao EEAIR KoM= gl HEE
21¢{(Cho et al,, 2019), i AA w4 F&7HS o83}
of B3, @4, d2E &S Tl AxEe drkeEd
ME Ao oimjagdo] AEE JH(Cho et al.,
2018; Cho et al, 2019; Kim et al., 2002; Kim et al.,
2010; Son et al., 2017). Kim et al.(2018) w2 & ¢ 7
TFo FEAPANA FHE olragde] AW ST&
10% w]Rkol2} skl om, ofnjdlo] AlQtslraz A
7] Aol A= wiEET Hiagith 2ol E ofn
A A A FA ol thek AvAEe] g Bete
2 ujd gl ujdrgEe

g 2 HAZ ARSI vt
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& Alzsidnh g e Ui P4 em AFH st -20°C
oM E2ste] AstHA ofn|2E 4ol ARSI
7ol SEE A2 A Ad F 75°CAM 307
gajglste] v AxstAar, AAE] 7t ekaE vid el

el EASHS B

(Kim et al., 2018). 3+ uwjilo] HLELE uf
o] 4T E oln| g9 hafo] 7HAgH
TH(Cho et al., 2018; Cho et al., 2019). o}
2L AA Bl gk AF7F AATHLim et al., 2011),
A7rgFo SE olnlgl o] AhhH S A X
stz Qdtt. olelgh AAA HAge] ofn|ad¥ S Ty
gt A7 ES ARE A= ol ag ™ o] W
S ARSI AY Al mATEES] A7 S5
Zloltt, wjA7tEEe] /4717 A A of
EFe] fhas o] AgtolA ERlEa Ao
(Cho et al., 2018; Cho et al., 2019; Kim et al., 2002;

Kim et al., 2010; Son et al., 2017). &y} w4 =A<

ofm| 1 gkl ik wiAvHEEL] otnl g ke

Ate T A i ok

meta] 2 A4s Ul A FFeA AAZ A==

Houjds 8= mAdFdS A

b WiskE AEsty 454

ofo| Oz M
=0

mfAF o 2R Y AQHE AEELS Kim et al. (2018)¢]
W] wEl n-hexane (Samchun, Seoul, Korea)¥} ethyl
acetate (Samchun)@ 2802 AA|e & HPLC (DGU-
20A5R, Shimadzu, Kyoto, Japan)S ©]-&3lo] mja3e] of
nageS 228kt HPLC £412712 Table 19 #)A]
&3t HPLC Z2HtEIH o 2R 42 ofn|add 9=
o] WAL ofn| g EEES o)8ste] 2dH AP A
< o]&st] ofm|agd TS AA AT

=

stol, ol <] opv] g
2A}sto], w7t
d 712ARE AT

hul

=
o
=

=HFE=A(N-3E, Atago, Tokyo, Japan)
ske] S8kt
& Z2|H|=(total polyphenol) &2
A% 10puLE gol5 790 uLet E3Heta 343
Folin-Ciocalteu’s phenol (Sigma-Aldrich Co.) reagent 500
uLs 7hete] & Eetal 177 WX & 20% Na,Co,
(Sigma-Aldrich Co.)E AA13] 7tet3ith. o] E£H & 24
7F F9F Ao A WA g & UV/Vis spectrophotometer
(Optizen POP, Mecasys, Daejeon, Korea)E A8 3}
750 nmellA FFEE SA 8T F E2] 3= (polyphenol)
BHFL pallic acid (Sigma-Aldrich Co.) 2 3o
23 Mo =2 HE AR A

Rs

1l 7}5}(Shirogaka),

o] WidE A=

°§ < (Oshuku)¥} =% (Okyoung) &%
5o, Amj(Chunmae) 52| v
A Agpdrs Fd ol g 529 i w4
(Hadong, Korea)oll A 2018 59 27l 214 A3 3t
Tk Wil (Namgo) 89 miAdS At Aol ¢4
Sk ZxH e wjd F#(Hadong, Korea)olA 2018d 6Y
23l A AFATE Fude MAA(CJ Cheiljedang
Co., Seoul, Korea)®] A& Al FYdstA o, ofv| 2
@ (amygdalin, >99%) ETEF2 AFHZHEE F2-AA
® Z& Sigma-Aldrich Co. (St. Louis, MO, USA)Z%-H
THBIAE wjAdH o] B AMgE Ay SuELe =
‘= HPLCH ©]/¢¢] A& AHE-3t3itt.

= =Dz
= dTc=%

RV AP
Ty

5-hydroxymethyl furfural (5-HMF) &f2f
A AR 5gd gol2F 25mLel| §3IA1Z F 30%
Zn(CH,CO,), (Sigma-Aldrich Co., St. Louis, MO, USA)
5mLe 15% K,Fe(CN), (Sigma-Aldrich Co.) 0.5 mLE <&
A4 02 715 the, Gl 55 o] §3e] somLE A&}
LIS of e o AP STk APEAL Yol
A e

SATE @FE o

HAE wa AF § 8
-85k AlH ko] A2
2 AAC] AL 7}
o 15°C 9] el Baaiaitt.
FHEE 11030 o]d =
o gkgsith Heee Y
Aol =
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Table 1. HPLC analysis conditions for the quantification of
amygdalin
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Conditions
Acclaim 120 C18
(4.6 mm x 250 mm, 5 pm, 120 A)
Acetonitrille:water = 20:80(v/v), 1 mL/min
25°C
UV detector, 215 nm
10.0 L.
Shimadzu DGU-20A5R
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= Column
i
TRl A 2 AL
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Mobile phase
Column temperature

TE
9 T

Detector
Injection volume
HPLC equipment




whage) ofel e

2 5mLE, FAEENL 0.2% NaHSO, (Sigma-Aldrich
Co.) 5mLE 7}ste] 2z &39sk th% UV/Vis spectro-
photometer (Mecasys)& AME-3l4, 217} 284 nm$} 336 nm
oM FFEE S5t AA AT
e

el A 52 mAdAE FAE petri dish (035
mm x 20 mm)° 10mm Zo]7} H=2 g AMAAJC-
801, Color Techno Corporation, Osaka, Japan)E ©]|-&3}%]
Hunter®] 2 A|Alo] we} A EAS FA4 A olwf At
&8 FFNA L, a, b 72 27 99.65, 4.82, 10.36°]

Ay e 9 e A S o] &ste] #4351
o 3% vl A3 1 mLol 5% phenol (Samchun) <=8 <)
I mLe}F 2138k 32K(Matsunoen, Osaka, Japan) 5 mLE =32}
A0 2 715k 3 203 &t =0l A7)
A 2027 ¥7

agel g, 33 3 Ao 242 HPAEC
(Dionex-300, Dionex, Sunnyvale, CA, USA)E ©]&3}
A3tk 508 8] E vj A S syringe filtersZ o 2}-gt
% PA-1 column®] 10uLE FYsIATh ol &3S 150
mM NaOH (Sigma-Aldrich Co.) =& o] 2™, 0.5 mL/
min®] 502 F 1587 SHFHA TGS FE8
k. AHe] 22, A, A7 e vE 2484
ol Z47te] AHFHES o] &3t A=A

EMT

A A 50mLel pH meter (PB-10, Sartorius,
Goettingen, Germany)$| probeE& © 13 0.1 N NaOH
(Samchun) 58 (F=1.001)S ©]&3}o] 34w <
pH7F 8.1°] =28 wj7bx] A4ttt 0.1 N NaOH %<
o] 2R S o] gl FAE VLR Ml &
=g AR sl

Lk el
w7 25 mLell F#e] eSS hetar v 3 of
& THES oA FE3] st sw A"E &
At ste] TS FHet AT FEFTE oATES
sttt o]& WEE, S/ 2 001N HCI (Sigma-

2] EA3}A7] sep-pak C18 cartridgeol
FrE 3gste] FFES S0mLE s}
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ion chromatography (IC) #41-& 9%t A 82 3} thH(Shin
et al, 2011). B4]-& A BE syringe filtersoll EHA7 F
Dionex lonPac ICE-AS1 column®] “&Z% IC (ICS-3000,
Dionex)E ©]-&3te] f714HS 2|ttt 43 viAol
A F2 AEEE A Hmalic acid), T+ 4H(citric acid)
Z} F¥Fik(succinic acid)oll ths] ¥4 £33 A

=gt ol w2 F A7 (Wanju, Korea)oll A 2
AS Fdstdth

7128 (Na, K, P, Fe, Ca)< Anderson (1996)2] =+ o
w2} ICP-AES (Varian 820, Varian, Palo Alto, CA, USA)
£ ol&st] Aegddw AW AT F 71719 (Seoul,
Korea)ol| A 41813t

SH XMe|

A A 559 olmagd Y FASES Hojk 3
3] wHEste] AR eH, 54
ANOVA #41& F3 3L, Hat+
o AEEY HAE Alole] FAA FA8S 95%
A Z oA Tukey’s HSD testE ©]-&35fe] #4519t}
RE S5AZ Aatzt B4 Minitab 16 (Minitab Inc.,
State College, PA, USA)ll <&l =3 =[St}

rht
B
Wi —
- mlr{ O
e
Lo
L3
L <
2 &

Ho

=30 e mayel o=l ek Het

W7Ysl, A<, £9, Avl, @il FEe] mAdE 085k
i da vhd e G 710 a5 54 71
of m& ohmjmgdel e EARFATHFig. 1). W7ts}
S ol &7 7 ARl By SsE 3R 071 Aol
w3 elM 170.4 ppme] ofp] 1@ o] HEH O, T
VN7 e AEH L2 S7rste] HaA o =EeisiT o]
T AT A7 dashe S Balem F7HA A 30
o] s43hs witelle opr|age] N&H o8 Fhas)
o 86.4 ppmol|l =LA THFig. 1A). Al vjdS o8&
73, A'el 2 Sad 23 o7l Aol vl A
166.2 ppme] ofr]rgdle] AEHglor, F3 17]del
a9 opmlagdl FES =2E, B 2HE7AE

=

2
2]

2 Wslrh 99T, B3 AR o g ekl
Taske A% JEMIT. kel F 27149 e

4
B ol agde &40 ik 1167

=A3ke &
ppmoll =S thFig. 1A). &9 g o] &3 49, A
go] =% gafd o7fY ol wjA Aol 140.8 ppme] o}

Magde] AEHNOM, Y VNYAE A%HoR
Z7kstel H3Ae] Bt o F iy AAAE 7
a3he S dehigon, 7149 3hge) S48k
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ol g e X&EHo g 7Hadke] 1511 ppmol =
SHATHFig. 1A). F2L vidE o8 75 d7o] 25
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Fig. 1. Effects of sugaring and aging periods on changes in

amygdalin contents of maesil chungs prepared with different
maesil cultivars.

Aashs A Bon F7H4Q Mde] 4% &
Qb opm| 22 A &HH O R HAdte] 1425 ppmol] =2
st th(Fig. 1B). ol’de] A#4E T o, wjd FF
wEbA] Agolgh S o RHA o R TR 2719 Al
A7 o] ofm| 1 ke H X REsigion, 33
INE7A = opu| g o] sl S YER AT &
st A & sste e S48 Y Aol ofw g
o] F43] A3t o] FHEE HXH O Z sl ATk
o] AAHUTE £ Ao HEE wjAA 9 otn| 1™
o] FH 9 &4 F sl Y2 Son et al. (2017)2 Cho
et al. (2018)0] B gt A Azl FAFSHATE T3 Al

™

MARRE &59 F714 opjagd Vs aa
(amylgdalin hydrolase)ell o3} <4 & ofm|zgdo] 3l
H Aoz FATE T (Cho et al, 2018; Son et al., 2017),
T3 3R T AR Y RSkl o8| opwlagd ) 3
A T 784 Ao §&2 opnagd shEo] 34
H a7 = AHH(Cho et al,, 2019).

Zod Ay g=
shdg WA ES] T 58.8~62.3 Brixe] Wl 2
o

)
=l
o\
=
R=)
AL
oft
K

1o,

}ol= 3.5°Brix AEE ul-$-
59 > > WM7}s) > P& v A 9
AL gk 4 UAUTHTable 2). ] 3
2 3 e FEEE Aol

=3 0jAFe| ofo| IR, B2inls, 5-HMF B
o HARES ol agY FFS 2ARAL W,

=
3
15 Eo] olmadd TS 68.5-179.4 ppme] H ol
o
=2

&

Ha > s > 59 > Hul] > Wrts) mj A<
25 tH(Table 2). 2 E WA E0] 54 371Y
o] &5¥ A(EAT )] o2 FH(Fig. 1)ETh
g A34E e, ole Ao dxe A4
Zoll f714atel 28 ofm g o] GEo] FIRe| E WA

Table 2. Soluble sugar, amygdalin, total polyphenol, and 5-
hydroxymethyl furfural (5-HMF) contents” of maesil chungs
prepared with different maesil cultivars

Maesil Soluble Amygdalin Total 5-HMF
cultivar sugar (ppm) polyphenol (ppm)
(*Bx) (ppm)
Namgo 60.0+0.0°  179.4+18.4" 223.7+0.0° 11.9+2.2°
Shirogaka ~ 59.8+0.0 68.5+8.19  189.543.7°  7.9+1.5°
Chunmae  62.3+0.1*  101.3£11.4° 226.3+0.0°  5.7£0.4°
Okyoung  60.440.1°  129.5+0.8" 213.240.0¢ 13.4£1.5°
Oshuku 58.8+0.0°  137.54£9.4° 246.1£1.9*  3.5+1.1¢

YMean values of three replicate measurements; Values sharing the same
lowercase letters within columns are not significantly different at
p<0.05.



23] olm|

HPLC E4]oA AZE A 4 Zoz Aztec) vl
% ZY9s TS 189.5-246.1 ppme] Wl Ao,
B > Al > Fi > &G > 9rte A E] FAE
S 7haF A th(Table 2). T3k =] X EHQ] S-HMFe=
3.5-13.4 ppme| WA= ¢ A2 FFES HEAAT 5-
HMF= 59 > %1 > W7ket > Ao > < vjdA
TAZ Z 7 tH(Table 2).

om 0.8% UHT Ulﬂl ST AMEE 94~10.59 WL

ARoH FFo wWE FoFel Aole AFEHA Ut
FAEE 53~6.99] F dgnem, il > Y= > w7t
3~ 29 > Hn| wjAA e £MZ gojhgoz =gt} A
SR ENA mE] gk 2] & HolA]| Rk 3H SA4S ¢g=
& 5 EAE Sl SEE A EY] A 542 Avk
o= mjd FFo mEbA FoZ 0 ZpolE HolA] T
ole} & Axte mjdH Y w4 95 F DAl sl

wh oA ZA@ o] Mas o] FFW whaR ] A Ffo]
7k o1l Ao Az

(o]
S H PAECE ZA}EAtH(Table 4). T35 wjaFE9 &
G SRS 342-44.7%2, Fal > Wrlel > HArj = S >
] FEY MR S FES YEM AT Table 4).
w2 ‘é—% = o AMEE AR o] TSl E v

A FFe weEA el gs e, ole b
Aol gl /e ol FFol wEh gelstalr] o
o2 AzhElo} Atk A S E WA A, 2R
I el B o] AATK(Table 4). ©l= F5E v

7L°] L E A Aoz Fol Aeo] 3}
A% x] 9k7] WiEo 2 At
(Mun et al., 2019). %%‘g MAHe] T ST 18-

Table 3. Color characteristics” of maesil chungs prepared with
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= Y% > Wk =

2.1 mg/mLe] HH dgloen, JFu
2 S YeERIIY 3

Al = &4 WA FAE =
F FEFE 1.6-2.0 mgmLe] W Ao, ”1 =
&> AAn = £ > Wrlet Ao SAR =& 5
ep i A8 g2 1.3-1.9 mg/mLe] Uvr]°ﬂ A
o, Aol > Wrlsl > Gl = £ > od Ao
2 22 FF5 YeRNITE Mun et al. 2019y w2 H 9]
T 24 A AR Bl mETAL AN &
Tl FEH Ao G 2d8]go] thE AL w4 x}
A o] ol o]gk el Aoz A7)

fo tlo

=
S
A
o
A

—_

H

X H:
o=
=

iy

r“lo =

)‘\_]:
9E] AYrEE 7

> oX E‘lH

2 Table 59
o2 gt s o, 2023%«1 H ¢
%%01] wet 2 xfole AA] AR
ol zpelE YERRITE el wiA
>

o}L'
mln
lo
Hy
=
fru

2

]
o > G > wWrtel = £ wjA

F2S YERATHTable 5). 3H ujale] Ao 2
WA mj A e] AR 7hAstal, FAAE SEke
SHth= Hazof| ]3P (Cha et al., 1999), ¥ A
Aol SEbbe] EAE Aoz 7| E T 22

Hl ool o Hif o2 o 2 2 [N
_\;ﬂrlo.H)JZiruz

Table 4. Total carbohydrate, glucose, fructose, and sucrose
contents” of maesil chungs prepared with different maesil
cultivars

Maesil Total Glucose Fructose Sucrose
. carbohydrate
cultivar (%) (mg/mL) (mg/mL) (mg/mL)
Namgo 44.7+0.5*  2.1+0.0° 2.0£0.1° 1.5+0.1¢
Shirogaka  41.5+1.4° 1.8+0.1° 1.6+0.1¢ 1.8+0.1°
Chunmae 39.8+0.8° 1.9+0.0° 1.8+0.0° 1.9+0.0°
Okyoung 38.7+0.4¢ 1.9+0.0° 1.8+0.0° 1.5+0.0°
Oshuku 342+0.1¢  2.1£0.1° 1.9+0.1° 1.3+0.1¢

"Mean values of three replicate measurements; Values sharing the same
lowercase letters within columns are not significantly different at
p<0.05.

Table 5. Titratible acidity” and organic acid content” of maesil
chungs prepared with different maesil cultivars

different maesil cultivars Maesil ~ nuatible e acid  Citric acid  Suecinic

) acidity? 0 o acid

Maesil cultivar 2 l P cultivar (%) o) ) (%)
Namgo 27.0+0.1° 9.5+0.7° 6.9+0.1° Namgo 2.0+0.0° 0.9 14 )
Shirogaka 27.5+0.0° 9.8+0.9° 5.540.2° Shirogaka  2.040.0° 1.0 13 )
Chunmae 27.6+0.1° 9.9+0.2° 5.4+0.1¢ Chunmae 2.1+0.0° 0.9 1.5 )
Okyoung 27.240.0° 10.5+0.8* 5.32£0.3% Okyoung  2.0+0.0° 0.9 14 )
Oshuku 26.8+0.1¢ 9.40.7° 6.6+0.2" Oshuku 2.30.0° 0.9 1.6 )

YMean values of three replicate measurements; Values sharing the same
lowercase letters within columns are not significantly different at
p<0.05.

3L, a, and b correspond to lightness, redness, and yellowness, respectively.

YMean values of three replicate measurements; Values sharing the same
lowercase letters within columns are not significantly different at p<0.05.
Y As citric acid.
9Not detected.
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Table 6. Mineral contents of maesil chungs prepared with
different maesil cultivars

Maesil Na K P Fe Ca

cultivar ~ (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
Namgo 8.6 1,382.1 64.0 0.9 36.6
Shirogaka 5.8 1,567.0  101.4 1.0 5.8
Chunmae 7.5 1,837.0 1151 12 214
Okyoung 52 1,393.0 1143 0.8 224
Oshuku 4.4 1,4346  112.5 0.6 13.1

715 24E AR S W, SE mAH SolA Ak
”’J)r TALRre] AEEHA oM, THMRE 7
(Table 5) ol ¥ FFH
acid), 4H(lactic acid)®} 3
Mun et al. (2019)¢] HiLe} T/\]——Ey}oﬂq wabd 92 =
SEpRe v 2R §EHA] @AY 3L X 7]
7he Zupglo] njd 2 RE mjHdg o o] F
SHA] ¢k A]712l Ao g AZtE T} Malic acide 0.9-1.0%
o] W elol] ANeH, Wrtet > & > il > Hvf >
& Ao SME B 5L YRR Citric acide
13-1.6%°] W lol ARem, dx > dnf > S > Far
> wW7tel M AdA Y] SME S TS HERTH ol 1)
Aol fr14r BAAH, FAN FFo] 7P FR-sithar
BuHdd 71 A7 AR} LA FH(Cha et al,
1999; Ha et al., 2005; Ko et al., 2010).

H

=1

o

m>
mﬁ
ook

Y ojAHel F7|
5S¢ 2t idA e Fr1d 248 2418 Table
69l LFERHATE NaE 4.4-8.6 ppm2) tﬂﬁoﬂ A om,
3 >Hu) >rkEE > 59 > s i AH Y] SR B2
o]tk K= 1382.1-1837.0 ppme] W9l dnem, A
o] >ul7lsl > o< > 29 >y njAlYge] SAE =L 5
Fo|At} P= 64.0-115.1 ppml 2, Al > &4 > Y& >
W7ksl > ga v A o] AR =2 oA Fes i
A FFol BAIgle] WA E F 1.0 ppme] TFE o]
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