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Change in amygdalin contents of maesil (Prunus mume) wine according to
preparation steps and its characteristics
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Abstract The purpose of this study was to compare the amygdalin content, alcohol content, pH, titratable acidity, and
color of maesil wine prepared with two different manufacturing processes. Maesil wine was made from maesil chung, and
maesil was preserved (MWI1) or removed (MW2) before fermentation. During aging, amygdalin content in all the wines
was gradually reduced, and the content of MW2 was less than that of the other. The alcohol content, pH, and titratable
acidity ranged from around 9.87-10.94, 3.57-3.80, and 8.89-10.68%, respectively. The difference between the samples was
not significant. For color, MW1 had lower L and higher a and b values than MW2. In this study, the difference in
physicochemical properties according to the presence of maesil was not significant, indicating no degradation of the quality
according to the manufacturing processes. However, the MW2 showed a reduction in amygdalin contents.
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1999). v} X8 w72 EES] Aol AdolshH, o]
£¢] B3l Alis el =3o] tids] A2 Aot

WAGFERE Fhele 2840 TEFe] AFE] A= Alb
FARN o TE ™ (amygdalin)o] vl FEol wat AolsiAwt ot
ZF REY e AR gEA UrhKim F, 2002; Kim 5,
2010a). o}lP]2E#-S B-glucosidaseo] 2J8] ZF1}H2](prunasiny
FAdslaL, Al%s)A prunasin hydrolaseol] 23] dl 2 U EH (man-
delonitrile)°] ¥/J=™, ©]= mandelonitrile lyaseoll 2J3) wWl=Yw|
3] = (benzaldehyde)$} A)S13lEA2AHHCN)S. 2 ASEthSon 5,
2017). o]} 722 717 o2 AFE ARISkFEAARe AxAe &
AL, AO|EIE AFSLE A (cytochrome oxidase)et A 33l ATP
AT A o] 8-S AE] QA FEC v 2 FAEFES
9 © 71tKFrancisco®} Pinotti, 2000). F=3F Aol &=Hd AJ¢kst
FAARE BUUZF L0 93] ElQAIRMIE R Askete] A<
2 &=, ojd 8=} FsfotuAkHEl 2, AJZHI
)l dastA gl wet vdFom Al A =EEHE A
T o5 ZAHo] At TG A Aol
(konzo, @i 257N, AEA v 5y FEAT= 2
o= d¥A AYthDo 5, 2007). LA opp| G AE AFH
fratar ok BiE mjA7gAEEEAEEY, as, o
2k el st 54 PgAe] E=#o] EA3HKim 5, 2002;
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Kim &, 2010a; Son 5, 2017).

WATFEAIE S AT E S SIS T 30-50%)
o Ao} mjde] FEAHES HEAA AE3d= FEFITH(Chae
, 2008; Lee 5, 2007; Park &, 2007). w4 &9 FFAX
AL F=37] Q8 uidFE Fo) e vy d=s I
o] g3KPark 5, 20072} HEL=2] P3H(Chae &, 2008)°] Ul

A+t FAEeH, 2 47E Fx AT MRS s
T(Lee 5, 2007)= FHENT. 28U o] AFES A
59 Az F o agd ol igh B4 eislA] ok
gtth. 2ol = Hwang 5(2009)% Kim 52013y A]¢H3}gts
(cyanate)®} €3&o] WhgoR PAHE of D7t o] E(ethyl
carbamate)& WA FEFA FHFozHA wid HEF % of
vjagdo] shiEo] ke A 7HHF oz RIS 7Y
FHeol wjde] gEFelM A&y 4 F ol e ¥
312 ZA}e Cho 5(2018)2] AtollA] widd HE&F ol ofv2
9o E2A7E AU AT Cho 52018y wiA A&
o] A7 Wl opn| g™l o] Fadshe S deIst
Aot MY A Tz dIEFe otuaddle] EAlSHE A
< EIEIHT) wEhA ATHOZE A xF o] o]&F = wjATo
QoML opmaeRe] B4 kA =ghollA] Blojd = gle A
ot} A YR ATl olmagds AATIE A
7183 A g 71eo] MAEJA R, 3F S ] olu| g o)
oF 50-60% FE=RHS Eset=d] 2HTHLIm 5, 2011). 3HH
Lactobacillus w4 (Menon 5, 2014), Bacillus subtilis w2
AJ(Abban 5, 2013), Aspergillus niger TZ-°|*|(Chang®} Zhang,
2012) opplag S 2 F e dFS0] s, o
g9l FARE ARMIBAIES vAE Ha s T AAE 5
UE 7HsAel ERIFATE 2y A s AvEAIEE
AgH AEle AF3 dFo.

wEbx] vAE BEE 3 ol aEdS A ¢ Us A
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g Al 71E0] Wi AEFORe THE o) 1gd §

M=z

Ade E2FE (F)5H3APE < (Hadong, Gyeongsangnam,
Korea)oll Al 2017d 69 Z& 85 2g Algdol AME-33T
2PdolB I EF (sodium bisulfitey> ESAE-UE.(Gunpo, Gyeonggi,
Korea)oll A, -2 CIA| LA (Seoul, Korea)2] -2 Al5ollA]
T3k wA 99l A xS $1% E = (Fermivin No. 7013),
EUelE, A#A(F= 3um)et 9RRIB(750 mL)yS ghlZlseo}
(Seoul, Korea)ollA TJslAtt olvlagdl ®EFF(299%, from
apricot kernels)< Sigma-Aldrich, Co. (St. Louis, MO, USA)°l|A]
acetonitrile (99.9%, HPLC grade)> J.T. Baker Chemical Co.
(Phillipsburg, NJ, USA)®] A& ARE-SIATE o]2]¢] & A9 &
g fEl AREE Al F SulE2 ACS 559 AES AMESH

3
e #3435 32 ool HAE AASTL AN F
R AT Flaie. FulE Fohde gAPe 11

Sugared maesil liquid
(SML)
]
Diluted SML
(21°Brix) (Step 1)
Adding sodium bisulfite (Step 2)
Kept 25°C for 5 h (Step 3)
Adding a yeast (Step 4)
!
1t Fermentation
(20~25°C, 12 days) (Step 5)
2 Fermentation
(20~25°C, 16 days) (Step 6)
Filtration and bottling (Step 7)

Fig. 1. Preparation steps of maesil wines.
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MW2)S o]&sted mid 9IS Lee 5(2002)2] WS Farst
o] Azstgch WA ole] AME2TAES Fig 19 YeERITH
I St AR A AAGFE Thete] GRE 21 °BxE
273l (Fig. 1 Step 1) "IAA T3] 0.02%l dFst= 2H
OFFAIERS 715l A ATHFIg 1 Step 2). ©]S AL
A SAIZE Bk WAE B (Fig. 1 Step 3) WIAA = 71F 0.02%
o] ARE 7}5lod(Fig. 1 Step 4) 20-25°CelA] 1297 12} 2&st
AthFig. 1 Step 5). 12+ &E F5 F mjadS shfale daF
Z5E AS AASG 12 HaE G| Ay FF 7]
F 0013%2] AHolEREES FIIE2 718 § 20~25°CollA
1697F 22} W& thFig. 1 Step 6). WIAA FF 71F 0.05%
o] WiEYe]EZ 40°Ce] AAIG 100 mLol| &3jA]7] wWlEUo]E

2}
o7k & Wste] wjd oklE A ThFig 1 Step 7). Al
28 i oRjle 15°CelN SAdshA i ZHHeR opa
gl E 549 wsks vhd A

Olo| D MY
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Table 1. HPLC conditions for amygdalin quantification
Acclaim 120 C18 (Thermo scientific,

Column 5 um, 4.6x250 mm)

Mobile phase Deionized water:acetonitrile=80:20 (v/v)
Flow rate 1 mL/min

Detector UV/VIS detector

Detection wavelength 215 nm

Temperature 25°C

Injection volume 20 uL

Aol waId, wid ¢RI A7 ] mE opn g9
ke C18 93 Z ™ (Thermo Fisher Scientific Korea Co., Seoul,
Korea)°] &2+¢l 745N A2 r}E 123 (Shimadzu prominence,
Shimadzu, Kyoto, Japan)& °|-8-3t &Aatdct. B3 7170, A
7, 47170 A AFH S Al 5Y-2 PTFE syringe filter
(0.45 um, Advantec DISMIC-13HP, Toyo Roshi Kaisha, Ltd.,
Tokyo, Japan)o. 2 AFAZ] & Aol ARGSEATE A1 &
227 Table 19 AABIATE ofn|xgdle] A ofm| gt
o] FE(10-500 ppm)ell W F|AHZA L] MY 3| A (@] AHH
=15,741xoH]) 1L FE425,044, '=0.9999)S o]-&3to] Aats)
At
°IS &

A 9kl 100 mLol F/F5 30 mLE Ejtslar 7Hgste] 57
Ag W2HAHY 70mL7EA] 3FE & gol2FE 718t 100
mLE 3}3L FA 7 (Deakwang Inc., Seoul, Korea)g ©]-83t =
A3 T GayLussac FHEFIAITE o)8s] 2AYES A0
(Kim 5, 2010b).

o

pHel SALE (titratable acidity)

pH= pH meter (Thermo-Orion 710A, Thermo Fisher Scienc-
tific Korea Co., Seoul, Korea)s ©]&3l SA3IH L, A==
mja ool 10mLe} "ol 90mLE EFE § 0.IN NaOH
FEFEY(F=1.001)F °l&3te] pH 83714 A ste] HAol 4H]
¥ 0.1 N NaOH®| &H|FS 74HKCcitric acid)2 fHAFsl3itt
(Chae =, 2008).

M

v 9hels MAAFE cello] 232 A JIC801, Color
Techno System Co., Tokyo, Japan)g ©]&-3f] w4l egle] A &
35 Hunter 2] ZAle| w2} H=(L, lightness), Z21% (a, redness),
AT (b, yellowness)S =743t c) ojw] AME-H AMAQ] 2F
W7k [: 9821, a: —0.169F b: 1.65°11c}.

SAEN

A opole] AzFHI SAo] we ofmagd sk &4
T SAEY 42 33] HHESIe], BAXES Ui (one-
way ANOVA)| <J&ll A4 fo4d< , ¥

2 eI miA eele] ofm|
B Ao AHEEE Atele] Fo]H 4
% (Duncan’s multiple range testyS ©]8-3} p<0.054A] 43151
o RE EAZ B3} AL IBM SPSS Statistics 23 (IBM
Corp., Armonk, NY, USA)9l <J3] =3 € it}
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Fig. 2. Amygdalin content of flesh and seed from freeze-dried
maesil (A) and its changes of a sugared maesil liquid during

sugaring periods (B). Bars sharing the same lowercase letters are
not significantly different at p<0.05.

] T F 50% olerS
|HE o] gst olm|agddS FE3Y(Bae 5, 2017) A 3
< o, Hujde] A&3 Me 47 1.01%9) 1.39%2] ofn| 12
S 3k USUTHFig. 2A). Kim 5(2002)°] wide] 51}
A
1
4

e

of 9 e opuagd EAdTy RIS Zak fAlE
g 2 AFoA FEe opnlagd %I Kim 5(2002)9]
o] Agolg AL B A= vjaziE ofuadde]
=27 (Bae 5, 2017)004] olmlagale 3
T Ao, stk wjde] 3N, FE,

o] tt=7] WEY AeE HZEHKim &, 2002).
i oole] AEE AMEE wjdH S A ) Avde
s Bt ol agd kel WskE A Fig 2Bol U
ERSITE GRlo ARg-gE Auieo] BE EaElS W@ ovh
), ZHAe] opnadd S 169.60 ppme| Ao, T 171
4 5, g o IHE7A olrlagd e 747 231.90,
259.10, 277.69 ppm o2 A|&H o2 ZF7FE thFig. 2B). L}
T NE LY o agd e FAFHOR foAS
HolA] eEkth(p>0.05). Pl B 90U7kA] ofrl 1 Freol
Z71319 e Son 5(2017)¢] B8} FA3IT). Silem 5(2006)
9} Tunel 5(1995) AFAE Woll HAsIAS wf, HAAAIZH
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Fig. 3. Changes in amygdalin according to the preparation steps
of maesil wines. MW1 and MW?2 indicated maesil wines fermented
without and with the removal of maesil, respectively. Numbered
legends (1-7) of X-axis corresponded to step 1-7, respectively,
depicted in Fig. 1. Bars sharing the same uppercase letters among
preparation steps within a given wine or sharing the same lowercase
letters within a given preparation step are not significantly different
at p<0.05.
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Z57] "&o|thSon 5, 2017).

ojAl ftolel M= ¥ =M F ofo|aEE e

ulad olele 90d7t o] dFEHE F wiAE AASH &
WA MWD S AAS A MW2)S o83t Fig. 1
off AAE AzFY=e wpel Ak v oA mads A
AR FIMWI1) BEE Pt A2 vjdol] EAlste ofv]L
@43 714838 & A (amygdalin hydrolase)?} ZFuUAl 7R &
Zx(prunasin hydrolase)ell &J8l #a F ofm|1g#o] Tashs A
2 AZ3s7] 93 AolArkSon &, 2017). WA eele] AzxF
AW olu|agel ko] Wl Fig 30 UERAITE ©3o] ¢
s9 WA oF 4748°BxE YERo] X=F8 TR 9
WE 7} 7hEss 2022 °Bxe] BEol AR gol AAFE 7ete]
21°BxZ 3]4&le] ARE-3ItHLee 5, 2002). PiAA-S 34519
< w(Fig. 1 Step 1), oFF 1 FHFS MWI©O] 5226 ppm,
MW27} 4726 ppm= 243 743 =H (Fig. 3), 1< Mw1oﬂ
= o] EFE o] widAe] Y AL flF GRS
7FebaA ofulgdo] midRPYH F1R SEEHU7] HH%{ A
ZtkSilem 5, 2006; Tunel 5, 1995). ©]% AMolgr}E &3}
ARE FArksle dAZA(Fig | Step 2-4) ovl2Ed ke
MW1o] 54.44-57 83 ppm, MW27} 46.75-50.36 ppm<] WS U}
BRI, FolR FAgoA MWIZH MW2 AtolollA], 2] W
FAE YA Aoyt #HAHJA O opn| 1A 3 Apol=
nju)gk o] A THFig. 3). 2EA A9l Aol EF
TR Hrie oiwagde] i WHsle] 9 wXA] & A
o7 AzEd 3H 13 gart dEEHAS wFig 1 Step 5),
MW12 ofu| e ghe] 69.90 ppme =2 F7FSi=t (Fig. 3),
ol e X3Sl JE MWILS TaZ 3 &S ol
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Fig. 4. Changes in amygdalin of maesil wines over ripening
periods for 3 months. MWI1 and MW?2 indicated maesil wines
fermented without and with the removal of maesil, respectively.
Bullets sharing the same uppercase letters among preparation steps
within a given wine or sharing the same lowercase letters within a
given preparation step are not significantly different at p<0.05.

Z7kshaA AR F71HQ) ot agRle] $25907] HE
o7 AZtETHBae 5, 2017) Bae 520172 mjAe] A ZRE
ofmj 2R FE2 T FEEM LIS FETF 0%0lA
50%= S7FePA opn|agRle] FEHES} FETEC] T
ool B3I T MW2e] A foll= ot 1gdo] 46.63 ppmSE
AZ 71AEIH00 g Hu) /‘\](Fig. 1 Step 4),] oju| 1+ o
F oAl Aolg HolA] S AGsiM 22F BaTvE s
H9E w(Fig. 1 Step 6), oIP]|2EH FHE MWIC] 66.34 ppm
2 12 28 ET 25 gasilodt ‘IT"PHO Aol & HolA|
RokthFig. 3). 2 MW2E 43.80 ppmo 2 13} ¥E wjrch
ReHO= astont 2 Aol A4 YstthFig 3). okl
2 S Aol 24 eAT 1A wERTh 2% $EAA o)
agdo] Fadte ATS I x=FE AR IEas
of eJsf opmlagdo] Ealld ¢ U PAleke A Ak 23
wavt 4EE §F URFE oHsial Hdste] il okls &
AR ) oz > MWI (67.99 ppm) MW2 (44.90
ppm) B 22k FE Ale] A Fo]HQl ApolE WolA| gk
(Fig. 3).

A shele P F LEFE LS AT 2ol 15Ce]
A ZslEA oelagdl gl wWake 2AksTHFie. 4). of
2R e A7l AFEHA MWI 67.99 ppmollA]
33.76 ppmoZ, MW2E 44.90 ppmellA 2122 ppmo2 EF {12
Mo Zha3lArkFig 4). o2 g B waFo) v 3
EF B5 sA7|7bo] AAEWHA] ofv| gy deko] 745
thal B33 Cho 5(2018)9] A7} FAFSHATE Son 5(2017)2
mjA7ge] o] SEE 909 olF, 15047HA] s/dstHA ol
92l ko] 7kAS e u|dHe] olmagadl slpRIas
g W Holeky st neby B Aol 44
of W vl slgle] ojn I 7hd WAL WEshe ofma
ERIREE S k2 R O D 4 9ict. Ol—t— eSS
?j ‘].oq HLEE z sg 3} MWlo] /\1 0
MW2ith ofr| kel el w}em
& % ek E=@ A sjelo] WEshe El?_«l e ELE ofn]
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Table 2. Mean" values for alcohol content, pH, and titratable acidity of maesil wines during ripening

Aging period Alcohol content (%) pH Titratable acidity
(month) MW1? MW2? MW1? MW2? MW1? MW2?
0 10.94+0.56" 10.11£0.80" 3.57+0.01% 3.78+0.01% 10.62+0.03% 9.35+0.11%
1 ) ) 3.73£0.00% 3.78+0.00* 10.68+0.02%2 9.27+0.13%
2 ) ) 3.70£0.05% 3.800.02 10.42+0.07* 9.02+0.14%
3 10.30£0.98" 9.87+1.15% 3.7440.01%® 3.78+0.00" 10.32£0.217° 8.89+0.09%

YMean values of three measurements; values sharing the same uppercase letters within rows of a given characteristic or sharing the same lowercase
letter within columns are not singificantly different at p<0.05.

IMW1 and MW?2 indicated maesil wines fermented without and with the removal of maesil, respectively.

INot determined.

Table 3. Mean" values for color characteristics of maesil wines during ripening

Ripening period L a” b”
(month) MwW1? MW2? MW1? MW2? MW1? MWw2?
0 92.32+0.00% 91.70:£0.03 1.510.128¢ 1.71£0.06" 12.6420.355 14.22+0.53"
1 91.37+0.16"° 89.04+0.39"¢ 1.85+0.14% 2.74+0.18"" 16.91+0.78% 21.00+0.18"°
2 90.66+0.39"¢ 90.94:£0.14"° 2.36+0.228 2.68+0.034° 19.26+0.88"* 19.89+0.074¢
3 90.24+0.538 89.35+0.27% 2.85+0.38% 4.37+0.02 19.10+0.94% 22.214+0.28"

YMean values of three measurements; values sharing the same uppercase letters within rows of a given color characteristic or sharing the same
lowercase letters within columns are not significantly different at p<0.05.

JL, a, and b correspond to lightness, redness, and yellowness.

IMW1 and MW?2 indicated maesil wines fermented without and with the removal of maesil, respectively.

gl #ajlof A 7193t Aoz AztEr) E2 752 UeRIIh oln] Awgt vRe} o] MWIdA HE
= MAZFE f7)4ke] £&FH7] WEolth
2IE, pH, BN
A eRle] A F Y=
Wolth Mwizk Mw2el ¢3-S

ﬂllo

, pH, A= E Table 20 Vie} A =M
AFE S 27100 2 10.94% W ejele] A4 F A E40] WSk Table 39 A

9} 10.11%°193L, 2420 &5 Holx] gkokrt. £ Ate] v ujae Yo BaAIZl MWIL A% S4717e] A=A 3
A ol Az T WHeE A XEE o]&dt X Z(Lys 92320014 90.24% ZAslA, AT (ays 1.510014 2.85
F Az 2L EAHS A73 Lee 5(2002)0] B3 &3E S 2 37hekeH, ﬂ%‘E(b)% 2.64 W 19 1022 F71sl9t
(114-123%)Et= FAREAY 234t 22v 2T (Kim 5, 2008) (Table 3). W4& AAsZ FFAIZ = 4Ad7|7ke] AR

MW
U AF(Jung 5, 2003)2 Y8 Azxd daFeEle)e ¢3S WA HEL)E 91.70914 89.35% Zjifs}‘}iz M E (@)= 171
FHCE 9.5-105%)He ARSI S48 Y ¥ MWIZE MW2 X 4372 Z718I9lom, FAEDbRE 1422014 22212 716}
o] dFE S A7 1030%3t 9.87%S EhSlen, A2 SATHTable 3). AWtz oz i oI5 % gEHA Aol s
= AfolellA, 53717k e folHQl Aol= fIITh Lee T A FeE e ol e e WA JEFE A%

002)= & A9}l FA3 o g AlxH ETEFo| IdFL 3 sl A9l FUsH A= ATHChae 5, 2008; Lee 5, 2007;
ol o] FolH ¥t gles HAstA Park &, 2007). &3 Z¥kHel A 548 7HT u], MWI°]

ujal elele] pHE MWIo| £4d7]7kl w}a} 3.57~3.742] W9 MW2xr.T} 5‘#3 A EAJS YePATE Choi 5(2006) A
E YeEIoY, $427(pH 3.57) ALt 497170 u} B A AR QRS L /U AEdsSE 9 3

ﬂJ

gt 2 AolE RolA oSithTable 2). MW29] 7% pHE el < 6;3 R ShlTh. & dtella] ARt s
3.78~3.80°] ME HEhHo] 547170l we Fo]Z]l W= AABA e wEE Mwie] e xﬂﬂo}l 183 MW2R
= ik uﬂﬂ 9Q1e] pH 2 QU(Kim 5, 2008), U ¥ S UERAL(Table 2), 22 Z)HEHEE MWI
A (Jung F, 2003), EE(Lee 5, 2002)5 L83 WFF S o] MW2RT ¥& o2 oSt meb MWie] MW2RTH
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