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Abstract

The objective of this study was to evaluate the quality-based characteristics of Prunus mume fruit syrup, which is
manufactured with various sugared sweeteners for suggestion of suitable alternative sweetener. Sweetener such as sucrose
(MHP1), crystalline fructose (MHP2) and liquid fructo-oligosaccharide (MHP3) are used to manufacture Prunus mume fruit
syrup. The sugar content of MHP1, MHP2 and MHP3 showed 53, 54 and 36° Brix, respectively. The total organic acid
content of MHP1, MHP2 and MHP3 was 2.22, 3.07 and 3.71%. The total free sugar content of MHP1, MHP2 and MHP3
was 54.39, 47.52% and 31.62%, respectively. The appearance of MHP1 and MHP2 remained unchanged for the entire period
but MHP3 had molded since the first week. This was as a result of the low total free sugar content in MHP3 sugared
with liquid fructo-oligosaccharide compared to MHP1 and MHP2 sugared with solid sucrose and fructose. The sensory
characteristics of MHP2 manufactured with crystalline fructose indicated an above average quality, indicating that it is
difficult to manufacture Prunus mume fruit syrup using liquid sugar. It is suggested that crystalline fructose characterized
solid form and lower glycemic index than sucrose be useful to manufacture Prunus mume fruit syrup as alternative sweetener.
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e ZE=H(glucose), TH(fructose) 52 TFFL A
(suscrose), -F’r%“(lactose) 59 o] HE EAITHKIm
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Kim & Lee 2012). Fo] A7}lE S84 28 A HAF 7 22

5ol wis) AFH7F w2 250l A2 %Hl‘ﬂé T A4

ojf

=7} 26% Z7F3tcka wrEsle] T2l w3l kS
0| Xty B 3(Malik 5 2010a; Malik 5 2010b)=]22 Qich E
3+ A A 2.4 7] 74 World Health Organization: WHO):= & 4
A7) Bt A A mere] gt Bl glrka wms}
A TtHTe Morenga 5 2014). ©]|2 <13 WHO= E}Ek_i g5
AFHE Aoz AT Fart oka Fasta glom,
I ¥pHo gL Anx; 1S, AE FAAE, FE xHZ-]?f-)lzj%
AAFT ek webd AA e Ak 5 A F A
A3HE A9 Sre B AAska glosl, Sejuel
T AFYFEUAATE Tl Hol FRAH AHst A
S WHste T FRAT ARSTE Al =8 Folth(Park
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T 2016). A2 AFHE Eo17] A8l A% Al AME 5= Q=
tfAde =] g A ES S Utk AR EE
AR AR gaks AU gled, A'gEg @9R|4
(Glycemic Index)@} GFo] Ro} A5 AeFol =&o] =i, &
kT ZX] dqio= amrt glof oJshy Zpx| At ofy g,
ZAAA 7kA] E£3F #A B7FE AL AoH(Gardner 5 2012).
AAu a2 A Ee SIS dFRe 2=, 498
2, B o] oy A E Bt AR ot ok
o o] a7 FFE JYrkKim F 2016). ST F
2 gt A fold $AY Ao E TeA AE A
2 IS T2 JItkKim 5 2016). v 34, dhE, HE
ol AR EAet, AFET Pl o A
7} Yol A% tiAzv 2 FEE §ItkKim 5 2016).
e AEFAEY S SEAEY AFeR Qs A
AARCRE 37t S35t slod, A8 g, d, ddFL,
AFeR 5o AFEE T YJHGibney S 1995; Basciano S
2005).

St Fufl Wi A (Prunus mume)> GZE ] AFS
2 {714 obEF sk Qlo] T 23)E, JEE, <33
2, 198 F4 5 0de asol ¥8A lth(Mathmoto C
1994; Lim & Lee 1999; Shim 5 2002; Ha 5 2017). ghfat
7oA = midel £, 9, B, B FF AR g A
3l YthLee 5 2003; Oh 5 2013). tjAle] 7} BHAHQ A&
H Pl vi A A2 Fvl E= FulE Ea &710 AAO
Ae T ujA FEF AdS Hriste] 370E A= SA4Al
71 Ao R wjAz Ag7he] A4EYREo R njiete] fa
JEo] AL g2 §EEo] Axdrh T i 2 AAE
O 2 QIA|E o] 2|7} F7I8kAL Stk ABAES a7 1
Z WA A& AR Ao folsta, Al vl dF
Aol 2A daT Aol BZtste] A% tfAl vid HES
ARSI Qi ey 20161 AR oA AlEl
9 7Moo E mid H Y] F TS AR A3 wiA A
100 g5 & 32 2] =919 1Y FRAdFl - A
o2 HuFrh 20159 FHSAR]ER Uxe g=d 1Y
S Fulgt 28R} 55.6%7F A A3 AlEY S E &
28tk o]of wel 7oA & Ho|E Ao MHe &
© 2 TheFEt g ol8ste] Wil HS g1 glom, E3t
Wy ZHES UGS o] &3 Id Ho Az o] By
= ¢ tHLee YS 2015). Z12v B3 B2 st Azt bl
A 39 ol3tsty FA1 Bed FEF7M| tigt A4t W
njekst Algoltt. maka B A oA 7]E uiAd A A
of AMEE= AY, A% tA Gog Hud B} TSE S
G A AR @G ert B2 ARHATS o8
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1. A=
2 Ao AHE w2 Adebde FEAA A sk
OEdE Aol 2ol Jd mAS ARgstAth i
Joll ARE-SF FRE= gi2 o 2 A8 (Beksul, Incheon, Korea)
= ARgsklen, dY tiA| §o=2= 27 33 (Beksul) 2
g ZHES I (Beksu) S A3

2 A M A=
B gl A8 A He Ao Azl el o
2 U7 FRE FRE0R 111 SHos Aol @
a3, 2% F AR st AT 9 o FRE

MHP1(Prunus mume : sucrose), MHP2(Prunus mume : fructose),
MHP3(Prunus mume : fructo oligosaccharide syrup) 3572 &
A e At My e Azshick

3. pH & =2

oAl ol pHet B 4L AE B et sk
(MFDS 2018). pH standard 4.0, 7.0, 10.0(Daejung, Siheung,
Korea)Z o]-&3}o] pH &% 7](WTW inoLab Multiparameter
Meters, Inolab, Mexico city, Mexico)S H A3t & conical tube
o A% 20 nLE Fste] pHE ST A B g=
=242 FHG A (Master-2T, Atago, Tokyo, Japan)S FHF
2 283 Ao] FAL BAT T A Ho| =S 2HsI3
=

2AFEA 0] BAHE Brixgte FE sk

4. w7l A wElg e

oAl go) $r14T Sl g 27k ojAl 4§ 1 mLE
108] 8434 Tk 0.45 pm membrane filter(Millipore Co, USA)
Z gt & AL A|FLEH O Z 3} High-Performance
Liquid Chromatography(HPLC; Waters associates M510, Waters
Co, USA)Z HEA3}HthWilson 5 1981). HPLC EXZz A2
Table 16] LFEb9ict.

5. Qlzt W J|SE FIt

£ Aol AgE A B §F R 2HE 92 oA
F7HA AR 9T 02 BT F /1SS W
SR AR L e LEEDEE RO
E31 & AABIEtH(E U™ S 1040173-201803-HR-011-01).
A Y 7158 A 07 RS olgdtel A 32
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Table 1. Operating condition of high performance liquid chromatography for organic acid and free sugar

ftem Condition
Organic acid Free sugar
Instrument Agilent Technologies 1200 Series
Column Grace prevail organic acid (4.6 x 250 mm, 5pm) ZORBAX carbohydrate (4.6 x 150 mm)
Solvent 25 mM KH,POy4 (pH 2.5) 75% acetonitrile
Flow rate 1.0 mL/min 1.4 mL/min
Column temp. 30C
Detector UV 486 detector at 220 nm Evaporative light scattering detector
Injection volume 5 uL

AHE 2 Ad 208 of
Aol 7|5%, A, 3 of

o2k

sheick. AEY A4
Fol 3tk : 9%,
Sk : 102 ek

S ez 7
N, g, o, Ak
FAE QA= gt 53, 3] 4
At

A
!

5

6. SAHIAzZI
E A2 2]= SPSS 54| =2 71 3W(Statistical package for the
social science Version 25, SPSS Inc., Chicago, USA)& ©]-&3}4
one way ANOVA B8 31921, Duncan th=H 9| AA 7}
Hest A|B7Fe] §ol3E BAsIAT.
al

I} =}

Kl

= == =

1. IfA &O| pH W Bt

3 9 geisto] Az oA o) pHi Table 20] 1
BRIt ARe o] gste] AZ3 MHPI ] pHE 258 e}
oew, ARt ay meege)1ge olgsto Az
3 Al o] pHE 717 248 e ek pH AR A
2 o] F5o] whe oAl Ho| pHi GAHA ekt
2 Fo) $72 gejsle] Tuh WS A% Song 5(2004)9]

Aol wEw Aol A3 BE 4} o] pHi 360-3.66
02 FFo| uh2 pH xfolt e egkeha Hashy

£ o] AHEE A Ho) pH B 3 F FRo
Belo] AR 3L UEklof Song 5(2004)9] A A}

ox O

Table 2. pH value and °Brix of Prunus mume fruit syrup
after 12 weeks storage

Item MHP1" MHP2? MHP3?
pH 2.540.0 2.4+0.0 2.4+0.0
°Brix 53+0.0 54+0.0 36+0.0

Y MHPI : Prunus mume : sucrose (1:1).
2 MHP2 : Prunus mume : fructose (1:1).
3 MHP3 : Prunus mume : fructo oligosaccharide syrup (1:1).

Al
=

o} A1l ES B Ago] AE w4 Fe| pHi B
2.4+0.12 So DY(2013)¢] A7 AT}l 328} e pHE U}
e gich o2t Axt= w9 pH7F 8hA] 7] o] whet 2.4
oA 3.19 HE Yetdths Ei(Cha F 1999)& Ho} A}

S8 Y T/, AuiA S, F2A717F Aelstr] wEol2t

galgt ujAl o) T Table 26 LRSI
Z3F MHP19] == 53 °Brixo|loH, 243}
St MHP2= 54 °Brix, T2EZI1ITOZ AZ

36 *Brixg vehholeh 9T @AW 9

N

ZHEZT NG > A Uehg of%t
Aol ARSE A ZHESYLTY] +EIFF
o] oF 25%= Aoyt Aol Hg| % o =ETEA

welE

T = FElste] A2 i Ao f714E FFS Table
3of el itk B Ao A= Citric acid, Malic acid, Oxalic
acid, Lactic acid, Acetic acid, Succinic acid 5 & 622] §7]
A Btk ARAT Ao AxF MHPIS
71 A &=FL- Citric acid7} 1.88%2 714 o] A&E %1,
Malic acid7} 0.18% 1 tt2o 2 A=t 1 9] Oxalic
acid, Lactic acid, Acetic acid, Succinic acid= B|%F HEZZE S
ot AR NF O A| 23 MHP29} A4} THEZHIGO R
A Z3F MHP3 9 A] Citric acid7} Z+2F 2.47%, 3.02%=2 7]
At Z 71 o] AEEH oW, I 9 Oxalic acid, Lactic acid,
Acetic acid, Succinic acide 0|3 A&t 714 482
o o el FRol G A Hel $714F & TAS
MHP19] 2.22%, MHP27} 3.07%, MHP3°] 3.71%2 UElytth
Citric acid= At ol G| EA sk, A v A] A 5
AE T, B2, SSg, WalAA Fo Kb Qo
B, Salolt SR AIRHE Holalr] 18] AHEHrKKim 5
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Table 3. Organic acid content of Prunus mume fruit
syrup after 12 weeks storage

Organic acid (%)  MHP1" MHP2? MHP3?
Oxalic acid 0.01:£0.00 0.0120.00 0.010.00
Malic acid 0.18+0.00 0.49+0.02 0.630.02
Lactic acid 0.07+0.04 0.08+0.07 0.02+0.03
Acetic acid 0.06:0.06 0.02+0.04 -
Citric acid 1.88+0.01 2.47+0.03 3.0240.04
Succinic acid 0.02+0.04 - 0.03+0.05
Total (%)" 2224005  3.07+0.13°  3.7120.06°

D MHPI : Prunus mume :

2 MHP2 : Prunus mume : fructose (1:1).

3 MHP3 : Prunus mume : fructo oligosaccharide syrup (1:1).

» Means with different superscripts within the same row are signi-
ficantly different by Duncan's multiple range (p<0.05).

sucrose (1:1).

2007). Malic acide= T o] Algte) 71431y, 22 348
i FEA, FES a7 BE A AR AHEEI ok
(Gonzalez-Fandos & Herrea 2013). oAl ¥rg oS A =3t So
DY(2013)= w4 HaH O] {7]4t F Citric acid §o] 7H
=1, I 222 Malic acid®] §FFo| =t B s}t
B AF A3} Citric acid, Malic acid7} wj4l o] 9 974t
o2 gelEo] So DY(2013)9] Aot YT AHE et
W et

TR = gt A2 i HY foT S Table
4o ettt A9 Ax, Ag o2 A X3 MHPIY A=
Glucose7} 27.61%2 7} wo] AZE 91, Fructose2} Sucrose
7V Z3ZF 22.64%, 4.14%=2 HESE ok ARG o2 AR
MHP20]| A= Fructose”} 47.52%=2 714 Wo] AE&H Wi,
Glucose, Sucrose= HEEX] &ttt AA} e TF o
2 A R3F MHP39)| A= Fructose®} Glucose7} ZHZ: 15.75%,
15.84%=2 AZE 3, Sucrose= HAEZEA &9t g3 o

Table 4. Free sugar content of Prunus mume fruit syrup
after 12 weeks storage

Free sugar (%) MHP1" MHP2? MHP3?
Fructose 2264076 47.52+1.68 15.7540.36
Glucose 27.61+1.16 - 15.84+0.98
Sucrose 4.14+0.24 - -

Total (%)" 5439+1.48°  47.52+1.68°  31.62+1.31°

Y MHPI1 : Prunus mume :

2 MHP2 : Prunus mume : fructose (1:1).

% MHP3 : Prunus mume : fructo oligosaccharide syrup (1:1).

¥ Means with different superscripts within the same row are signi-
ficantly different by Duncan's multiple range (p<0.05).

sucrose (1:1).

- o)A -

Avels - vrex] - 45 - A5 EREL R
< gels) A% A B9 F G TS MHPI 5439%
MHP2 47.52%, MHP3 31.62%%2 MHP39] % $-2|5t gHafo]

S o2 W teheh, Ao Ax3 MHPIY) A9
92 woz ojAlu Bapel Mg WrslgEd, 25 A
WA} Aol 414%2 o WA AEHU. ol Az}
= A A oA AE oS olgsted ola] 7] o)
A A AlFS AET Lee AN(2016)9] o] m= of
Hrhste] Az Al T 22, vl T Ae,
2 88 AE-L Fructose?} Glucose©] ™, Sucrose
HE AT B8, Lee 5(2008)9] Aol ot
F71A A A= Al A 718t Sucrose= Invertase2} 7]
of 9]} Fructose?} GlucoseZ 3] =gtk H13la )o]
MHP19|| Z7}= Ago] Glucose 502 E3=E AX Invertase
oF §714 W& Ao gt 2 A A3l Fructose}
Glucose”} AEto 2 A %3t MHP11} A} ZSE 2o
2 xﬂzfs} MHP3¢] @ R JE o2 H4 =], Sucrose
4% 7250] Lee ANQ016)S] AT} AR 2HE 1}
E]—LH Aok ES AATFG O 2 A XS MHP22] 7-$ Fructose
9lof| thE Fo] HEEA| gk, ol 2RFol I 4
2 2A3ste] A3 Au|Ro]7] wEolet ItETh
ESE oAl ZA|9] F8 $-FF-E Glucose?} Fructose 2 Xl
(Cha 5 1999)=] 11 Qlon, 1 3}tFo] 0.27% A 0.92%= uf
2 wol ulal o] felEe B T F50) 7)2Ishs A
2 gddc

X o

3
N,

ofl i:g: i
4y o

e 2
1)

3. OHA Ho| 93 ¥ J|SE I}

S e G v B TS VAT A, dFgos
A3 MHPLT 2G-S o] §3te] A= MHP2S|A &
g7 A FRE 9F oY 244 gue] Wets sy
S @itk TG A TRE e ngS o|§dte] AR

MHP3o| A= B A F5E F307F FA4H &= HHAl
ot Z71A] FAEE=E AL 01 & °]°4E]'(F1g D). o =T

£ 225ty G o A =S A=3 Shim SP(2009)2] H2
T, 3 9 AEFY Al T30l 40 Brixd o 2t
7+ 890 CFU/mL, 735 CFU/mLo| Q1@ ¥, 50 °Brix wj zHzh
66 CFU/mL, 96 CFU/mLE Uetfo] AZ Y g=7} Eold
5 uAEY ¢t gt Eiﬁ}s’iﬂ ol Hil:=
R ARE A" 5ol sl o] FEL ARGl =
obA mAE BLS JAIE AP_E 2 A= A =
EZT GO R AR ujd HoA T FFol7t FA= A
ol WAl ZYEZT| o] 1A HAun AAao
v Gt 3 F2T o] Wob vAdE ALS JAT
T e AT ARG 20] FAEHA Yot FFol7t ¥4
g Ao woE. o2t AME Kot 7P} AE7| el
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Fig. 1. Appearance of Prunus mume fruit syrup after 1 and 12 weeks storage. (A) MHP1 : Prunus mume : sucrose (1:1),

(B) MHP2 : Prunus mume : fructose (1:1), (C) MHP3
A 71E Hiag R4 et
of, A2 A YOB ZTrm gl ©
3 i S A=xshy] ZEd AL
Fozs AvgEtg dAeTt ¥ 4 éJ%o
i FE Azstojor & AoE FHE UG
T G2 gelsto] A2 mid FY 7|2E BrF Ao
Table 5| UERH ATt A ZHESTIFO 2 A|=3 MHP3
< B FFo|7t F4E| 7I15=E BrolA ALtk
713 %= 7} A3, Hdgho 2 A5 MHP19] AAE 7| 3=}
74, 2R F o2 A ZF MHP27} 5.82 Yehy AR AFE
ok Aehe] MBS} A ek oA 2olE AYEEe
A3 Kim 5(2016)2) R110] olahd 35 % Agke] 7hn)
5 12 398 4 G2 1.2~14, THESFIF2 0.6~0.7
2 AYY, AY, THESUTG £O2 FEr} Brhy B
nehgict whebd Aguch 2] et 7Bt &2
AC2 AFPou, AAH 7sxEe deo] ARAFHET
A Yehgth 28y 23Tg o2 A 23 MHP2E A, 3F
9ok ATt 5 2E A 5 e HE oY T4

°|-§3t

Table 5. Sensory characteristics of Prunus mume fruit
syrup after 12 weeks storage

Sensory characteristics MHP1" MHP2?
Color 7.4+1.8 5.3+1.5
Flavor 7.241.2 4.8+1.2
Sweetness 6.9+1.3 6.0+£2.0
Sourness 6.6+1.7 5.5¢1.6
Overall acceptability” 74£1.1° 5.8+1.5°

Y MHPI : Prunus mume : sucrose (1:1).

2 MHP2 : Prunus mume : fructose (1:1).

* Means with different superscripts within the same row are signi-
ficantly different by #-test (p<0.05).

. Prunus mume

fructo oligosaccharide syrup (1:1).

€ vetiSith gl Bl 3R Wob A tiA g2
2 AREI gle 2R A= mjd Fef o

F=, 7714 T Aol Agem g il F v/\}
Ao, Z‘iﬂl@‘ﬂ 71 EoA HE ol AIE Y
o] 7Hg3 AE71holA A B Ee WA Fe= 2RI
o] #8& AL= HH:

£ AYeIAE B S geste] AZT oA He ol
she S WA S4L Briet] i A Az A8
A S8 AN S0 oY Y ALOIS GO
AAIFMHPY), VY T =L TYMHP)E hAT 5
¥ WISl B 127 F olaketd W WhA B4 B4
Sholch AR, BE 04 B pHE 24252 FAS
Uehygth ©h= = MHPI 53 °Brix, MHP2 54 °Brix, MHP3 36
“Brixi2 MHP3 S| G771 @A Ueksteh. §7140e 2E
ol FolA Cirie acid7} 71 A vebon], 9714 %
e MHPI 2.22%, MHP2 3.07%, MHP3 3.71%2 et
e 2 MHP1 54.39%, MHP2 47.52%, MHP3 31.62%
2 MHP3®] fei §gol felo@ v vebyct oAl
el SBE [T Aok MHPL M2 3 3 22

B 127714] Qi) Wb Ao MHPIE B 3
P I
wo] mAQl A ATl vs) et F Y

aho] wrob Zaolrh MAG Ao wowHc Agnge
2 AZE MHP29| 7| 5EE BE o432 tehfgich. ol
@ A0S FUH 2 v By I o8 A 3 Az
7] Zeksiel, @94t Aguc e aA e 255
32 olgsto] A AL AzL Ao R4 Aoz BY
59tk
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