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Reducing Sugar, Organic Acid and Amino Acid Compositions in
Palm and Cane Sugars from Indonesia

Yoko NAKASONE
Department of Bioscience and Biotechnology, Faculty of Agriculture, University of the Ryukyus

Abstract: Non-centrifugal sugars were produced from two types of plant sources namely palms and
sugar cane in Java Islands of Indonesia. Reducing sugar, organic acid and amino acid composition
of five kinds of palm sugar and two kinds of cane sugar were analysed using HPLC. These compo-
sition were compared with Kokuto, a non-centrifugal cane sugar produced in Okinawa, Japan. Cane
sugars had a high content of aconitic acid, which was not almost detected in palm sugars. On the
other hand, palm sugars showed high content of lactic acid and acetic acid. The main and common
amino acids in samples were acidic amino acids ; Glu in palm sugar and Asp and Asn in cane sugar.
Amino acid and organic acid composition of cane sugars were similar to that of Kokuto. Moisture and
reducing sugar contents of palm and cane sugars were higher than those of Kokuto, while the sucrose
content and the pH value showed a opposite trend. Therefore, it can be suggested that the reducing
sugar, sucrose, organic acid and specially, amino acid (high in glutamic acid content) composition is
exploited in production of good quality traditional seasonings in Indonesia.
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Table 1. Information of non-centrifugal sugars used as experimental samples.

Sample No. Source plant Place of production
PS1 Borassus flabellifer 1. Palmyra palm (Siwalan palm) Madura Is.
PA2  Arenga pinnata Merr. Sugar palm (Aren palm) West Java (Sukabumi)
PC3 Cocos nucifera L. Coconut palm (Kelapa palm) Central Java (Semaran)
PC4 Cocos nucifera L. Coconut palm (Kelapa palm) West Java (Sukabumi)
PCs Cocos nucifera L. Coconut palm (Kelapa palm) West Java (Jampang)
K1 Saccharum officinarum L. Sugar cane East Java (Blitar)
K2 Saccharum officinarum L. Sugar cane East Java (Kediri)
Table 2. General composition of palm and cane sugars.
Samplea) pH  Emax Moisture Ash” Reducingb) Sucrose’)
(nm) (%) (%) sugar (%) (%)
PS1 4.85 412 936%+0.16 236+0.02 1530%0.12 ' 66.54+0.06
PA2 5.17 450 10.19%£049 2.71+0.02 10.85+0.02 72.10+0.39
PC3 5.60 372 1235205 323+0.08 7871001 6891%1.61
PC4 5.44 382 9.80%+025 330+001 645%0.02 80891022
PCs5 5.14 388 946+0.08 2.56%0.00 8.87+0.11 68.30£0.06
K1 520 416 890+1.00 151£0.02 10.86%=0.37 7930087
K2 5.88 414 12.35X0.35 2.70%+0.01 7.93+0.01 77.831+0.31

Mean+SD (n=3).

a) Palm sugars were prepared from siwalan, aren and coconut palm tree.

Palm sugars :
b) Percent of dry matter.
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Table 3. Organic aced content of palm and cane sugars (mg/100g dry weight).

Acid PS1 PA2 PC3 PC4 PC5 K1 K2 K

Citric 167 169 183 162 1.32 197 063 0.70
Malic 0.18 085 105 084 073 062 039 1.09
Aconitic 0.06 nd nd nd nd 359 224 207
Succinic 143 100 065 032 052 . 013 0.3 trace
Lactic 182 762 570 220 323 075 029 024
Formic 154 08 048 039 040 024 026 028
Acetic 1.06 276 148 097 1.13 0.18 024 035
Pyroglutamic 0.71 274 315 236 255 007 051 0.09
Total 847 1752 1434 870 988 755 469 4.82

nd : not detected.

sample K : Kokuto, a non-centrifugal cane sugar from Aguni Is. of Okinawa.

Table 4. Free amino acid content of palm and cane sugars (mg/100g dry weight).

#

Amino acid PS1 PA2 PC3 PC4 PC5 K1 K2 K
Asp 2359034  1993+192 103.18+244 39.82+0.11 27.05£0.03 32.84+051 69.92+ 68 4340
The 4.9240.17 7024060  61.05+322 17084005 13.41+001 - 99.90+2.14" 38898+38.93"”  89.80"
Ser 1.810.08 7154055  92.08%235 27731008  14.5970.01
Giu 41.84+060 6621072 19974+4.74 518114014  2056+0.02 430+0.14 13.38+ 221 9.01
Pro 1.68+1.18 trace 4104010 1174000  3.43+0.00 ad nd 1.74
Gly 6.55+1.98 trace 3.08+0.11 1164000  1.8740.00 048%0.02 1.94+ 0.14 1.53
Ala 12.63+033 231£025  2055+056 594+002 5191001 20541033 32.04= 3.53 8.97
Val 2.58+051 3844029 3705133 843+002  523+001 7.03%145 11.81+ 026 5.44
Met trace trace 11.95+0.73 0.72+0.00 2.55+0.00 trace trace trace
Ile trace 1514023  22.98+065 6.02:+002  4.02+000 152+0.04 3.75+ 0.43 2.91
Leu trace 0524006 18774044 3474001  2.76+000 0.89£0.03 2.83% 033 1.66
Tyr trace trace 1544+0.12  1.10+£001  3.65£000 1.40%0.01 3224 0.01 243
Phe 1.62+0.18 trace 17.194041 3284001  3.6920.00 123%0.01 2.60% 025 1.31
His 3.0720.30 165+0.08 1456+050 584002 809001 4.86%0.30 503+ 017 14
Lys trace trace 340+008 1154001 372000 2.78%0.10 2.10+ 0.17 035
Arg ad trace 6.01£0.16 trace 3.59-0.00 trace 2.19+ 0.01 0.79
Total 102824064 5055+454 631.14+1442 176651049 12340+0.12 177731399  539.66+5267 170.76

Mean£SD (n=4). n : not detected.

1) Calculated as threonine (Thr), including glutamine (Gln), Thr, asparagine (Asn) and serine (Ser).

# : Kokuto, the same sample as described in Table 3.
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