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Abstract

This study was investigated the effect of the ultra filtration (UF) on extending shelf-life and increasing quality
of Acer mono sap. To evaluate the quality changes of Acer mono sap before and after UF, crude ash, crude
protein, minerals, free sugar, organic acid, pH, total acidity, browning index, turbidity and total microbial number
were measured during storage periods at -1, 4 and 10°C. After UF, the ash, minerals, organic acid, total acidity,
browning index and turbidity of Acer mono sap were slightly decreased, while the pH was slightly increased,
and total microbial number was not detected. After UF, the pH, total acidity, browning index, turbidity and
total microbial number of Acer mono sap were very stable during storage periods at -1 and 4°C. During the
storage at 10°C, turbidity and total microbial number was slightly increased, while the pH of before UF was
decreased and the total acidity, browning, turbidity and total microbial number was increased during storage
periods. As the results of this study indicate application of UF on Acer mono sap could extend the shelf-life
and quality without loss of natural minerals and useful components.
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22 FA el ool AH8-H HE = polypropylene A&
9] pore size 0.5 ym ]38 pre-filter(FILTECH KOREA,
Seoul, Korea)2} polysulfone #] & 2] pore size 0.4 um ©| 3}
9l TFA ML E (FILTECH KOREA)E A3t th &he)
o= AHFFEZ(MP-1000, EYELA, Rikakikai, Tokyo,
Japan)E )43t 274 9] pre-filterE T3AIZ ¥ 1749 &
A BE S 534 7) 2 clean bench WollA B@FE 47
o gol A4S Ao, 42 30 mL/min® = 331t

MEY A

Shejd g} AT n2HFHS 50 mLy &) o}
BEe F -1 4 2 10°C(+05°0)9] At AAstHaA
A7k & 54 AHEdT. oo Ay E A
B T2 ARG Al wet MdEFE S48 S
7hElo] 269 Et AFAT S Ao, Tl FA
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A3 ehH O8] 29 A2 semi-micro Kjeldahl'H .2

stk

12 AR Fr)d HAERste F4H
o2 22z F 05N HNO; 10 mLE ¥ #33kAz]
t}S GF/C(90 mm, Cat. No. 1822 090, Whatman Interna-
tional Ltd., Maidstone, England) ¥} x| 2 «J¥}35}31 0.5 N
HNOs;Z 25 mLE 83+ o} inductively coupled plasma
spectrometer(ICP, Thermo Jarrell Ash, Franklin, MA,
USA)E Ca, Cu, Mg, Mn, Fe 2 K& 22439 H10).

S2/et 24
gl AS a2 HFHY {FH T FFRste £ 2
mL-< 0.45 ym membrane filter(Sartorius AG, Géttingen,
Germany)Z 933k & HPLC(Waters 2695, Waters, New
Castle, DE, USA)Z &4}t Z-H-& carbohydrate col-
umn(4.6 x 150 mm, Waters)S AF&31$13, A&7+ ELSD
(Evaporative Light Scattering Detection; Waters 2420,
Waters)E  AM8-3t9om™, o]FAE  acetonitrile : water
(75:25%(v/v))E 1.0 mL/min F&22 EHFUN 20 uLE
Fdsted BEXs Y ZTFEZDZE fructose 2 sucrose
(Sigma-Aldrich, St. Louis, MO, USA)E A3t
A
el HE nZHFH] {4 FFHSE 9
mLE 045 ym membrane filter(Sartorius AG)Z o33 &
HPLC(Waters 2695, Waters)Z #4341 th(10). ZH-&
aminex HPX-87H ion exclusion column(7.8x300 mm;
Bio-Rad, Hercules, CA, USA)¥} micro-Guard Cation H
cartridge(4.6 x30 mm, Bio-Rad)E A}&3lua, A&7
UV detector(Spectra System UV1000, Thermo Separation
Products, Waltham, MA, USA)E 215 nmolA A&3l5 2
B, o] %42 0008 N sulphuric acid £&%-& 0.6 mL/min %
o2 ZHFAA 20 uLE FHst] BT iEEE=E

£ citric acid ¥ marlic acid(Sigma-Aldrich)E AF&3}$]th

N}

AAZA WE mEaFHe] pH WalE pH meter
(Orion 4 STAR, Thermo Scientific, BeverBe, MA, USA)E
AHgte] 25°CoIN SR & e 59 20 mLE
Hstod 1% dlszgdl §dS AAFeZ 3o 01 N
NaOH & o 2 27gstct. &8E NaOH &9 mLFE
lactic acid &#Fo2 ksl Yeb ATH(14).

ZME 9 B 2T

Agzdel e n2HFde] 2 g g M=
UV-VIS spectrophotometer(UV-1650PC, Shimadzu, Kyoto,
Japan)E ©]--3}9] 420 % 590 nmellq Z7+e] FAEE =

I
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A3 ATH15,16).

E3 X

AZzAd 2 D2HFH FaF S FAS @
A E 343 TSBA(tryptic soy broth agar)dj o] &2
3led 37°Cell A 2417 M3t & colony 5 AlIZ3te] 273

AT

oo olghety g¥ st
%2 o7 2 03294 o7
T 030%2 "AMg FHAE RYa, 29w g oz
A% 650 me%e Wabrh S A02 s, £ ¥
ABEE Fo, B A B TF R AT 5 65
AN 2% L 2F Gl 453 Baon, tgow
e e P
o Sole] R RAHRA B4 B BFE ol Aot
717} 2687 % 1812 mg/Lel QAR Aol % Fole 747
2114 2 1444 mg/Le) §FS tEhio] i3t 5 opzhe]
A7h BHR, D24 FAA 2T T Y B 8
< YA ZE9 49 9855~153.30 mg/L(1), 63.8 mg/L

(5) 47.19~8800 mg/L(7) & 548 mg/L(17) & ©h3t g

stolojnt % Soio| ofalEiN SN o SRS

EN

s}

MR Base] glor], A A, A7) % H{EA T
wel Aol AnE RIAAY, 12 UFd FHH T2
ENARES A4 D ZAE Aow RuHth F£99 fg

Table 1. Changes in physicochemical properties and total
microbial numbers of Acer mono sap before and after ultra
filtration

Ultra filtration

Before After

97.52+0.13 97.48+0.21
0.32£0.01 0.30£0.01
6.800.02 6.80+0.04

Moisture (%)
Crude ash (%)
Crude protein (mg%)

Cu 0.02 0.01
Mn 0.34 0.34
. Fe 0.06 0.09
Mineral (mg/L) Ca 26.87 9114
K 18.12 14.44
Mg 252 2.06
Free sugar (%) Sucrose 1.07+0.01 1.08+0.01
gar 176 Fructose 0.12+0.01  0.12+0.02
. . Citric acid 6.3+0.17 58+0.11
o}
Organic acid (mg%) 1y acid  45.8+273  415+062
pH 657+0.06 7.04-+0.09

0.78+0.08 0.39+0.04

0.053+£0.004  NDV

0.073+0.003  ND
1.7%x10° ND

Total acidity (lactic acid eq mg/mL)
Browning (ODu2o nm)

Turbidity (ODsg nm)

Total microbial number (CFU/mL)

UND: not detected.

T2 fructose ¥ sucrose’} AEEH AL A7 A 77 0.12
2 1.07%= W37t gle o2 vEEth 12T 5 H
9] F8]F2 glucose E fructosedl Bl sucrose o] €
53] =2 Ao ® HAuFEAOH sucrose TFHEHS N
A A, A7), BFA ] EG H 7% whe} xfo]E Holm
1.01~3.36%(1), 1.45~3.34%(7) & 1.64%(17) 9 &% ¥
20 Ao E BuHAAR B AFoXNe A& A Fdh
F Aol §7)AFE citric acid 2 marlic acid7} 247 6.3 %
458 mg% HAZH AL o3 Foll= 47 58 H 415 mg%=
#astdth pHE 93 A pH 6579014 o2t ¥ pH 7.042
SR ZUVER A, F A= o3 A 0.78 mg lactic acid
eq/mLol A 3 & 0.39 mg lactic acid e¢/mLE FA 3=
Ao 2 YElS T Chung 5(18)9] -z Ao ot ¥
T30 FAMNA e B AgollA o7 A pH 3260014 o=}
% o gute] FRHol wet pH 344~3472 thi FUtske=
Ao g2 H1styga, Kim¥} Kang(19)-& 3oy & W=
2:9] pHE 4.20914 o#ete] F=37]el whet pH 4.22~
4212 F7FetAom, & A% JA] o 2 0.92% A o7
T 073~086% % HAast= 2 Qi Byl B g
MNE A & {714 FEFo] A wet pHYY F7hgt
o AT ANE 9 gx9 Wsle o Hol= 74
ZF 0.053 2 0.0739] FF=E YENAA T o3 & o
el EAlste TeEdoly B84 FFEHo] AAH
(16) FB = ko] SAHEA] o} Aol o3 FA &7
glsld Tt AT & 237, 2o B8 7714
Fe A AIIPARE E Aol E KHolA = et o
22 A3+ Jeong 5(16), Kim¥ Kang(19) 2 Youn
2009 Bag} X AL R g og o]s}stA
9 Hsle A9 gle Ao E AdET, %3k Wt
ZE AL ghej o] 7eke] pore sizeoll o3 A & F
314 5]'917] g7l Ao 2 AZbE
ol at A oo MAE & 1.7x10° CFU/MLE 1
Bl ot ghelom & v EL HEHA] Tt ol AR
F(16), E=F(18) & HEFoFC2DE et F ojul g
HAEE AEHA &2 o2 By 23 X3 o
of EA3te= dIFEE v E°] 04 ym ©]3Q0 e o Zut
£ FH8HA RZota7] wWiole} At E T webA 2 AT
A o] &3 IR S HAES AT F A=
EHAQ HHQ AR FeEAGH

l

N 20 e A9l ol=tety ¢= st

o7 AE n2HFH pH Wsk= Fig. 194 BHe uks}
o] &3t A Sdol pHE 27] 657904 ARZLE 2 A7
71Zto] SVl et sk AdFe Btk -1 4°Cel
AE pH 553744 AA7)7F BoF ksl 7has B,
10°Cell M= 179744 pH 51022 F43] 743 thrt 269
742 pH 486~4842 & =bo]2 el =] eigteh. whe o 1)
T ool 27] pHE TMAM AFeE 9 AF7|7be) whe}
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Fig. 1. Changes of pH with storage temperature and period.
<A>: before ultra filtration, <B>: after ultra filtration.
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Fig. 2. Changes of total acidity with storage temperature and
period. <A>: before ultra filtration, <B>: after ultra filtration.

=~
T

9} Zo] pH W3le} AR A3S Bt o3 A F e
0.78 lactic acid eq mg/mLo|Q o™, -1} 4°C A 2% oA
0.78~3.91 mg lactic acid eq/mL HH oA &7 715

Byonm 10°ColX e A7zl Al whet 4 3H)
Z7Vste] A 26 ol= 6.25 mg lactic acid eq¢/mLE =7}
3HAth A & Fd] Fe 17 4£C AFLEAA F AT
o] ¥zle mmslg oy 10°CAME i S7hete AES
Yet AT o3t A oo pH 24 3 F A= St
A7 F 7 ol EAlste A Eo] BE3EA {71
Abo]l AAQEHSY] WiEoez ATdETH(1521).

A & 2% 9 g Wl Fig 3 ¥ 494 Be nis}
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Fig. 3. Changes of browning index with storage temperature
and period. <A>: before ultra filtration, <B>: after ultra
filtration.
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