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Changes on the Quality Characteristics of Prunus davidiana Sugar Extracts
by Processing Conditions
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Abstract

This study was conducted to investigate changes on the quality characteristics of Prunus davidiana sugar extracts
(PSEs) by processing conditions. The PSEs were prepared by extraction with commercial sucrose at 4°C or 25°C
for 9 months with or without a pressure plate. The quality characteristics of PSEs were analyzed for Bx°, pH, total
acidity, Hunter color value, alcohol content, polyphenol content, DPPH radical scaveging activity, and free sugar
content. Bx® increased significantly while pH decreased with increased storage period (p<0.05). The PSEs stored at
4°C scored lower than those stored at 25°C for total acidity, alcohol content, and polyphenol contents. The PSEs
with pressure plate possessed lower alcohol content and higher polyphenol content and DPPH free radical scaveng-
ing activity than those without pressure plate. The sucrose content in PSEs decreased with increased storage period,
while glucose and fructose contents increased. These results indicate that by increasing storage period, sucrose in
PSEs is decomposed into glucose and fructose, and the quality characteristics of PSEs such as total acidity, alcohol,
and polyphenol content depend on processing conditions.
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Aol

R BN Prunus davidianay= Y=ol &3hH, =t
Atofol] AR sk PRl o RgolE ®yjof Heo| B
< B ¥ FFFolth(Lee et al, 2016). B EFol= &3]
EETOP B NETobPE EEAY FAHAE ot
(Kim, 2007, Jung et al, 2017b). oA E-zo}2] ¢} &

o] FAEE o]F dow, F4iktartaric acid), AFHAF
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(malic acid), A EEZAH(itric acid) 5¢] 714k S5 o]
A, 53] of~uZ Eb(aspartic acid) FFe] =l E
A A, G A4, 9, R UEF, 2F, HIET A,
Bl, B2 & 3frstal ATHKim et al, 2012; Lee et al,
2016). o E-Fol= 87191 5790l FFo] AFH
o AAgAgo] ol 3] AvE| ok st EAES
7FA AL TH(Jung et al., 2017b). ZH ol = oA E-Zrolol] o
e 82 24 (Kim, 2007), @48 2 v §5(Kim
et al, 2012), 283} vIX= FHKim, 2006) 5 7154 =
Hell JF8 v 7k Zgol tidk A= vSs Aol
T} 2 ApoME 4 25 Aol FEI HYE H &
o] ol Eol FREH dAg A oA e} I
S 9] A7 mE FH &

il

Mz A Az M=E
2 Ao A" o EFoHPrunus davidiana)y= 573
T AT 24 FTrlA 2018 3 AL AFRSIGL

, ek WA ENC) Co. Ltd., Seoul, Korea)S A]5-ollA]
Yokl AREsITE FHEN LS o] AE Wl met
3 s EFols TAFE A AT T AFH3A
E718 AAT the ARl ket 71xe i8]
UF 10kgS G ¥ 10kgS #AAo] YL W 2¢]
e dgoz YolFdrh 1097 dery slo] Mg
o] 83F=E g & Ao ug} IS AX & 7Hz}
25°C9} 4°C WA o] Bsle] A8t AlBE A 24
MY F5E Y A2 fFHI & FE(°Bx), pH,
F A, A 438 sty ZewE ¢, DPPH 2o
27 84 9 fElY RS BAEReH, F oz A
Hol| AHg-shdTt.

o 2 Rl 2 41 H e

=, pH W B M 55

SR EFol FRHEN TEE Brix meter (PAL-3,
ATAGO, Tokyo, Japan)E AFME-3Fe] “F20x Z743H%
pHE AIEE 109 3843}l pH meter (Metrohm 691,
Metrohm, Greifensee, Switzerland)E AF&-3te] =4 314
A A== pH 54 WHI $dshA AEs AEE 30
mL #3t3L pH83°] & wWj7hA] 0.1 N NaOHZE #3313
3L M E A RS F3kel=t] &2HE 00N NaOH &3
acetic acid(%)Z 3Hitale] A2kttt

Me =5

o uFol FUFA Are AR 3mLE A3
(Color i7, X-rite Inc., Grand Rapids, Mi, USA)E A}&-3}
$S™ Hunter’s color value®l L(lightness), a(redness),
b(yellowness) #2 2 H7}3lich & Halge [te

94.15, azkE -0.15, bk 2.80| 3tk

omg =5
o Egol FHEA] dFE THe F
stk WA UEZ Al 100mLE AH g F 500 mL
2zt Zkaae)] AT AlE7 3R E WAd-EE 100
mLe] TRTE A T 1 A 7St A
&= 57| (alcohol distillator, DS-28, DASOL Scientific
Co., Ltd., GyeongGi-Do, Korea)S ©|&3lo] ANFEE 7
stal FRAo] 8omL7t HW FHE HA Y FHRTE
BEske] 100 mL7 H%=% s3ith S/FAS 15°CE 273
st &F& 4 7](AL-3. Riken Keiki, Tokyo, Japan)Z
o]-g-ste] A AT

H1 =

% E89E %2 Folin-Denis¥ (Folin & Denis, 1912)
S 7 Y AlA A4 e RFEFRZE gallic acid
(Sigma-Aldrich Co., St. Louis, MO, USA)E AF&-3}e] &
At ARE SHTE 108 343 F o st A
22 A3 Y. AlE 50 uLel 0.2 N Folin-Ciocalteu’s
phenol reagent (Sigma-Aldrich Co.) 50 pLE 7}3le] A&
oA 3EZF WkSAIZl F, 7% Na,CO, 50 uLE 7}8k v
Ao A 1A 7F WESAIZ] & microplate reader (Infinite
200 Pro, Tecan, Grodig, Austria)S ©]-&3F] 750 nmof| A
THEE S5
DPPH ZIC|H s £

oA B0} R Z ol o] 2 2-diphenyl-2-pricrylhydrazyl
(DPPH) &2 £7%< Blois'H (Blois, 1958) <7k ¥ ¥
stel DPPHO| W3 4o a3= S48t A5
olgh-gof 10v] 3]Asle] FH]|SIATE 96 well platedl] Al
=9 04mM DPPH £91& 120 &2 E35to] A4
3027 WEgAl

Tecan)E ©| &

™

1 % microplate reader (Infinite 200 Pro,
to] 520nmolA] T EE =A sk

o

DPPH 2HHZ 2752 AEE H7behA] o2 dxad
T3% A= HlaLste free radical®] A7 BAE W&
2 Yepf i

s2y By 55

GC/MS (GC-2010 Plus, GCMS-TQ 8030, Shimazu, Toko,
Japan) o] &-310] opA el PPZ o] Solg 7]
g2 B 9Ast] ARE FREE 1,000 34 F
10uLE  CentriVap vacuum concentrator (LABCONCO
Co., Kansas City, MO, USA)S ©|-&3l] 2bd3s] A7
<, methoxyamine hydrochloride3} N,O-bis(trimethylsilyl)
trifluoroacetamide (BSTFA)E Al-§-&F silylation®] Wi &
o]-g-ste] fFEASE WAt A=A W2 pyridind]
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methoxyamine hydrochlorides =<1 £ul& 7

z=
70 uL Ee F 37°ColA] 9087 WA ALY Aoz W
Z} & BSTFAS #7I8EAL 70°Col A 3087 vkS-AI7] f2
Azt d FEE2 vialol &7 HoF GOMS (GCMS-TQ
8030, Shimadzu)® A3ttt =4 € A& luLe
DB-5 column (30 m % 0.25 mm id, 0.25 pm film thickness;
J & W Scientific, Santa Clara, CA, USA)°] 94 GC=Z
FUste] A4S HYPsA ) Carrier gasZ AHEE helium
€ ImL/min 522 29 RWOH injector =&
200°CE FA5}AE. 27] oven =55 70°CE 287
A7) & 25°C/min H]&E 200°C7HA] Z7HA170 & 10°C/
min H| &2 320°C7HA] S7H1A Y =04 587 §4

Al AT GC columng E3) EAFo Yo EFJEL
electron impact (EI) ionization mode (70 eV)Z 25 3t=
_]

Shimadzu GCMS-TQ 8030 (Tokyo, Japan)Z -2 }$]t}.
Ion source®} interface +== 77 230°Ce} 280°CH L™
GC columne 53 EA4FHe] o= EFEL full scan
mode (m/z 45-550)2 EUEH =% O™ scan event time
I scan £=E ZHZE 0.3 sec?t 2000 psec©] T Detector
voltage 0.1 kV©| 3L threshold= 1002 AME-315 T

SAXE

RE A3 33 NiEsle] AAson, AYozrE
A A= SPSS 12.0 Package (Statistical Package for
Social Sciences, SPSS Ins., Chicago IL, USA) softwareS

ol-gste] Ho+rTUAE YERARIL, A

=

ar

7ol o4

%2 Duncan's multiple range testol] 23| p<0.05 =<

N $el4 2olg AZ et

21
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2 o E5ol FRE 9
= A7 A=E E43 Z= Table 1
3} 7} oAl Egol FHEN 9] GE(°Bx)= &/9717ke]
A4 et e A folHow Z718kth
(p<0.05). G=r =4 UILe 749 41.97-4437 °BxZ Al
Z 270 WE 2o]2 HYPou &4 el AlE 50.00-
51.07°Bx H 92 Az 2710 AdAglo] vse £X&
BRI RATh pHE 25°Ce] 739 3.74-3.94 9|2 YElStoH,
4CoAlM = 4.63-5265 HolA 25°C Bt} FoH o= =9
thp<0.05). 24 A= hET(PS-25)] 7% &4 7]7k0)
ZAHsA F7lete W FE Y 2 2] 7H(PS-25P2} PS-4P)
AMe Fashs A4S Btk 53], B, pH 2 44
Az o] WskE A]7)Z2 02 25°CRT} 4°C A Z A A
AxE Zo] YETh Jung et al.(2017)S o &G0l T
HAZNe] pH7F 420 FFOE Hste] B Ao e}
ztol & Bttt ¢ BREN 9 pHe T2 Aot 4
Tob AFAle] A7zl AdstiA FolFer ha
Fe A4S 2A=d(p<0.05) SHEN] 4 T A=
= f714ke] o2 Y7 THKim et al., 2011).
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o HT 4 2 rlo ot

oAl E =0l whx]Z oM o] Hunter’s color valuesE =
ZA 3= Table 29+ 20t HE(L)E F235 AsHA
PS-25% =477kl whet f-o 2 F7FsH th(p<0.05).
FEHOZ X g PS-25P9} PS-4P 735 HA4717ke] A X
of mht W (L)t Fel A o2 At th(p<0.05). 241
() FEHOE AR wl 579717 o] 4 sHaA
7Vt 733e ROy TS A A Aol e
adhs AFHE et (p<0.05). FHE=(b)= 548712
o] ZA#3te] met RE APl FeFHor FIleel
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Table 1. Changes on total soluble solid, pH and total acidity of Prunus davidiana sugar extracts

Storage period (mon)

Sample"

1 3 5 7 9
Total soluble PS-25 42334021 47.13+0.15" 51.23+0.15 51.20+0.20 51.07+0.06*
solid PS-25P 41.97+1.12% 43.20+0.26 48.10+0.10% 49.10+0.10° 50.00+0.00°
(°Bx) PS-4P 44.37+0.51% 43.93+0.06"® 50.43+0.21°8 50.63+0.38%8 50.80+0.10°8
PS-25 3.94+0.02%® 3.94+0.02%® 3.87+0.02°" 3.87+0.03% 3.74+0.03®
pH PS-25P 3.81+0.04°C 3.83+0.04°¢ 3.88+0.01%® 3.85+0.01%" 3.75£0.01°®
PS-4P 5.26+0.09* 4.83+0.03% 4.65+0.00° 4.63+0.00° 4.65%+0.00°
Total acidi PS-25 0.37+£0.01% 0.50£0.01°® 0.64£0.02%4 0.66£0.00* 0.63+0.00%
N a(o;gl 1ty PS-25P 0.56+0.01* 0.64+0.05* 0.570.00" 0.55+0.01® 0.570.00"®
PS-4P 0.03+0.01% 0.24+0.01%¢ 0.13+0.01¢¢ 0.18+0.00" 0.1420.00°

DPS-25 : Storage at 25°C without pressure plate, PS-25P : Storage at 25°C with pressure plate, PS-4P : Storage at 4°C with pressure plate.
ACValues with different letter within a same column differ significantly by Duncan's multiple range test (p<0.05).
*4Values with different letter within a row differ significantly by Duncan's multiple range test (p<0.05).

Values are means+SD (n=3).
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Table 2. Hunter color value of Prunus davidiana sugar extracts
Storage period (mon)
Sample"”
1 3 5 7 9
PS-25 53.45+0.074 53.75+0.118 54.98+0.20°8 56.30+0.04* 55.03+0.20%
L? PS-25p 55.39+0.06 53.37+0.05 53.08+0.09 52.61+0.05% 50.83+0.13
PS-4P 58.48+0.14* 56.87+0.18 56.18+0.13* 55.36+0.21% 53.69+0.12°8
PS-25 3.56+£0.07** 3.05+0.01%* 1.88+0.02°" 1.34+0.06° 1.57+0.219
a PS-25P 1.91+0.04%® 3.21£0.12 3.22+0.04 3.46+0.04* 4.4920.02**
PS-4p 0.74+0.02°¢ 1.04+0.10% 1.774£0.07¢ 2.11+0.06" 10.35+0.20%
PS-25 9.13£0.12%4 9.16+0.02°® 10.11£0.07°8 9.27+0.04® 11.58+0.42%8
b PS-25p 4.52+0.03%¢ 9.49+0.17% 13.19+0.05* 15.16+0.04** 17.22+0.04*
PS-4P 5.65+0.05 5.25+0.05 6.71£0.10°C 8.24+0.13 10.35+0.56*
DPS-25 : Storage at 25°C without pressure plate, PS-25P : Storage at 25°C with pressure plate, PS-4P : Storage at 4°C with pressure plate.
JHunter color (standard plate) : L, Lightness (94.15); a, Redness (-0.15); b, Yellowness (2.8)
ACValues with different letter within a same column differ significantly by Duncan's multiple range test (p<0.05).
**Values with different letter within a row differ significantly by Duncan's multiple range test (»<0.05),
Values are means£SD (n=3).
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Fig. 1. Effect of processing conditions on alcohol content in
Prunus davidiana sugar extracts. PS-25, Storage at 25°C without
pressure plate; PS-25P, Storage at 25°C with pressure plate; PS-4P,
Storage at 4°C with pressure plate.Values are means+SD (n=3).
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Fig. 2. Total polyphenol content in Prunus davidiana sugar
extracts. PS-25: Storage at 25°C without pressure plate; PS-25P,
Storage at 25°C with pressure plate; PS-4P, Storage at 4°C with
pressure plate. Values are means+SD (n=3).
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Fig. 3. DPPH radical scavenging activity of Prunus davidiana
sugar extracts. PS-25, Storage at 25°C without pressure plate; PS-
25P: Storage at 25°C with pressure plate; PS-4P, Storage at 4°C
with pressure plate. Values are means+SD (n=3).
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Fig. 4. Changes on (A) sucrose content, (B) glucose content, and
(C) fructose content of Prunus davidiana sugar extracts. PS-25,
Storage at 25°C without pressure plate; PS-25P, Storage at 25°C
with pressure plate; PS-4P, Storage at 4°C with pressure plate.
Values are means+SD (n=3).
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