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Abstract

Physicochemical properties of Gugija—-sugar leaching were investigated by adding sugar ratio on Gugija
(Lycii fructus) raw fruit. Gugija were prepared by parboiling (40~50 sec at 85°C) and unparboiling.
Gugija-sugar leaching were leached after preserving (5 months at 5°C) Gugija-sugar mixture (20, 40, 60, 80
and 100% sugar based on raw Gugija). The yield increased with UPRGSL-4 (Gugija-sugar leaching adding
80% sugar) having the highest yield at 77.5%; in contrast, total acidity decreased with increasing ratio of
sugar. The main organic acids of raw Gugija are tartaric acid (0.63%), citric acid (0.57%), malic acid (0.54%)
and succinic acid (0.3%). Citric acid and succinic acid decreased with increasing ratio of sugar but malic acid
and tartaric acid increased on Gugija-sugar leaching. Polyphenolics and betaine content of unparboiling
Gugija-sugar leaching decreased as increase ratio of sugar but in term of used Gugija amount, betaine content
of each Gugija—sugar leaching was equal to raw Gugija. Also, parboiling Gugija-sugar leaching decreased
quickly with increasing ratio of sugar, especially PRGSL-4 and PRGSL-5 (parboiling Gugija-80 and 100%
sugar leaching, respectively) was not determined. 15 types of free amino acids were detected in raw Gugija;
the total content was 601.6 mg/100 g and the highest amino acid among them was serine, 218.1 mg/100 g.
In PRGSL-4 prepared by parboiling, 9 kinds of free amino acid were detected and the total content was 383.3
mg/100g. Also, in UPRGSL-4 (unparboiling Gugija-80% sugar leaching), all 17 kinds were detected and its
total content was 705.7 mg/100 g.
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Table 1. Formulas for Gugija-sugar leaching added with
various sugar amounts on raw Lycii fructus

Sample Treatment Gugija (kg)  Sugar (kg)
PRGSL-1" Parboiling” 15 0.3
PRGSL-2 ” 15 0.6
PRGSL-3 ” 15 0.9
PRGSL-4 ” 15 12
PRGSL-5 ” 15 15
UPRGSL-1?  Unparboiling 15 0.3
UPRGSL-2 ” 15 0.6
UPRGSL-3 ” 15 0.9
UPRGSL-4 ” 15 12
UPRGSL-5 ” 15 15

1)PRGSLfl, -2, =3, 4 and -5 20, 40, 60, 80 and 100% of sugar
added in parboiled raw Gugija fruit.

?UPRGSL-1, -2, -3, -4 and -5 20, 40, 60, 80 and 100% of
sugar added in non-parboiled raw Gugija fruit.

IParboiling process: 40~50 sec on 85°C water.
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Table 2. Yield, specific gravity, °Brix and colors of Gugija-sugar leaching

Sample” Yield (%) “Brix Sp. Gr. Color
L-value a-value b-value

PRGSL-1 52.0 23.8+1.8 1.066 55.16+3.20” 9.88+1.47 56.08+1.02
PRGSL-2 65.2 39.1+1.2 1.123 62.47+6.54 12.26+3.23 63.04+1.46
PRGSL-3 65.7 54.2+0.7 1.201 64.03+3.15 11.85+2.54 60.97+1.13
PRGSL-4 67.5 59.2+05 1.215 7217+2.24 9.51+1.07 65.47+1.02
PRGSL-5 67.2 62.0+0.2 1.259 72.09+1.20 11.36+0.68 66.95+0.27
UPRGSL-1 72.0 23.6+2.0 1.055 56.01+4.23 17.83+2.72 67.56+1.24
UPRGSL-2 72.8 376+1.6 1.130 63.64+5.71 15.39+4.22 69.08+1.65
UPRGSL-3 76.0 489+0.8 1.185 70.87+3.98 10.98+3.07 67.58+1.03
UPRGSL-4 715 56.6+0.7 1.222 73.40+2.57 10.35+1.45 68.13+0.97
UPRGSL-5 76.2 61.3+0.3 1.251 73.03+1.00 11.09+1.04 68.51+0.45

YRefer footnote to Table 1 and are leached after preserving Gugija-sugar mixture during 5 months at 5°C.

?Mean + standard deviation (n=3).
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Table 3. Correlation coefficients between physicochemical properties and added sugar amount on parboiling and unparboiling

Gugija-sugar leaching

Added . oy . Total Total Citric Tartaric Malic Succinic
PRGSL sugar Yield  pH Brix Sp. Gr. acidity phenolics a b acid acid acid acid
Yield 0.79
pH -0.40 -0.70
°Brix 0.95™ 090" -0.62
Sp.Gr. 098" 084" -049 0.99”
Total acidity -0.99™ -0.70 028 -0.90° -0.94"
Total phenolics -0.96" -0.70 044 -0.95" -097" 094"
L 0.58 038 -0.11 040 041 -0.63 -0.39
a 0.03 039 008 0.12 0.13 0.05 007 -032
b 0.56 044 -0.09 0.40 0.40 -0.60 -0.34 0.98"-0.15
Citric acid -0.85" -0.89° 054 -0.83" -080" 0.81" 070 -0.76 -0.11 -0.80"
Tartaric acid 0.32 056 -059 034 024 -0.27 -0.14 073 -0.14 075 -0.74
Malic acid 0.77 0.96™ -0.86" 0.90" 0.82" -0.67 -0.72 038 014 040 -0.86" 0.62
Succinic acid -068 -0.28 -0.38 -0.45 -0.57 0.76 057 -060 -0.12 -062 050 001 -0.11
Betaine -096™ -0.81" 059 -097" -097" 093" 0977 -049 007 -046 082" -036 -0.85" 048
Added . o . Total Total Citric Tartaric Malic Succinic
UPRGSL sugar Yield  pH Brix  Sp. Gr. acidity phenolics a b acid acid acid acid
Yield 0.87"
pH -053 -0.86
°Brix 0.98™ 092" -0.66
Sp.Gr. 098" 091" -065 1.00"
Total acidity 099" -0.90° 058 -098" -0.98"
Total phenolics -0.94™ -098™ 0.78 -0.98" -097" 0.96"
L 093" 095 -0.79 098" 098" -093" -0.98"
a -0.89" -098" 085" -095" -094" 0.89" 0.97" -0.99"
b 023 -007 021 023 025 -0.26 -0.13 0.16 -0.01
Citric acid -0.97" -097" 060 -0.99" -099™ 0967 094" -0.96" 092" -0.32
Tartaric acid 0.75 0.86" -0.86" 0.86" 0.86" -0.75 -0.88"  0.947-093" 021 -0.86"
Malic acid 084" 088 -0.80" 093" 093" -0.84" -0927 0977-096" 025 -093" 0.99™
Succinic acid -0.82" -069 027 -0.73 -0.72 0.79 069 -063 063 019 068 -0.33  -0.45
Betaine -099™ -0.83" 046 -096" -097" 098" 091" -089" 085 -027 096" -070 -0.81" 0.83"
“p<0.05, ™ p<0.01.
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Fig. 1. pH and total acidity content of various Gugija-sugar leaching".
DRefer footnote to Table 1 and are leached after preserving Gugija-sugar mixture during 5 months at 5°C.
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Fig. 3. Content of total polyphenolics and betaine of various Gugija-sugar leaching”.
URefer footnote to Table 1 and are leached after preserving Gugija-sugar mixture during 5 months at 5°C.
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Table 4. Content of free amino acid of raw Gugija, PRGSL-4 and UPRGSL-4"

Raw Gugija PRGSL-4 UPRGSL-4
Threonine 185+0.3” (3.07)” - 16.020.1 (2.65)
Valine 13.5+0.2 (2.24) 13.1+2.1 (0.37) 21.2+0.3 (3.52)
Methionine 13.6%0.2 (2.26) - 81£0.2(1.34)
Essential Isoleucine 10.9+0.6 (1.81) - 13.5+0.7 (2.24)
amino acid Leucine 12.7+0.5 (2.11) 14.3+1.4 (2.37) 23.5%0.3 (3.90)
Phenylalanine 9.4+0.3 (1.56) - 25.4+0.2 (4.22)
Lysine tr” - 14.3+0.2 (2.37)
Tryptophane 335+1.4 (556) tr” 287414 (4.77)
Total essential amino acid 114.1+5.4 (18.96) 29.4+4.8 (4.88) 150.7+2.2 (25.04)
Aspartic acid 33.0+1.1(5.48) 43.4+2.0(7.21) 97.0+0.9 (16.12)
Serine 218.1+7.5(3.62) 211.3+12.3(35.12) 151.2+6.8 (25.13)
Glutamic acid 26.3+0.5(4.37) 41.84+1.4(6.94) 29.6+0.2 (4.92)
Proline tr? - tr?
Non-essential Glycine 1.30+0.3 (0.21) 9.6+0.6 (1.59) 12.4+0.2 (2.06)
amino acid Alanine 36.8+0.2 (6.11) 7.0+0.6 (1.16) 74.1+0.1 (12.31)
Cystine - - -
Tyrosine 5.1+0.4(0.84) - 18.7+0.1 (3.10)
Histidine 56.8+1.0 (9.44) 15.4+0.4 (2.55) 21.3+0.2 (3.54)
Arginine 23.3+0.4 (3.87) - 7.0+0.1 (1.16)

Total non-essential amino acid

402.7%10.6 (66.93)

328.5+16.7 (54.60) 413.3+6.5 (68.70)

Total amino acid 601.6+14.3 (100)

383.3%+15.3 (63.71) 705.7+4.7 (117.30)

(”Refer footnote to Table 1 and are leached after preserving Gugija-sugar mixture during 5 months at 5°C.
“Mean + standard deviation (n=3).
YThe value in parenthesis is (g amino acid/100 g total free amino acid of raw Gugija) x 100.
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