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Preparation of the Depolymerized Alginates by Physical
Treatment Processing with Organic Acids
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This study was carried out to prepare the depolymerized alginates by physical treatment processing with organic acids. The applied
physical treatment methods were autoclaving, microwaving, and ultrasonicating. Among several physical depolymerization methods,
autoclaving treatment was the most effective for hydrolyzing the alginate to low molecular compounds such as oligosaccharides.
Citrate was most effective catalyst in hydrolyzing alginate to some oligosaccharides among organic acids. An acceptable autoclaving
conditions for hydrolyzing alginate to oligosaccharides were to treat at 110C for 90 min and 120C for 60 min, respectively. The
maximum depolymerization percentage produced by autoclavmg was 56.8%. The depolymerized alginates prepared by autoclaving at
110C and 120C had oligosaccharides of 3~4 and 7~8 species, respectlvely The optimum condition for alginate oligosaccarides was
autoclaving treatment with 0.5% citrate solution at 120C for 90 min,
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4714 (Na-alginate) 3 acetate, citrate, lactate, malate, succi-
nate 5 5%9 #7142 A1® AF (Sigma Co, USA) & 73
AHg-3kgitt

R s ‘;' £2/y 23 Xz 2y

e ZFd #AYe] 03, 05, 07, 1.0, 1.5 Z 20% TEY
£98 o3t E2lF APLeE 70~100C9 71E B xg
E water bathZ ©]-&3Q, 110C (7Lbs 7FH 2 120T (15Lbs
7kh) 748 AgEe 2 #7] (Sanyo Co., MLS 3020, Japan) &
o] 43Ut £& vleja 27 71d HYe vloj2 2 FX (MDS
2000, CEM Co., USA)E o) &3ty 2%, A7t @ HZ®E (po-
wer) S ZAFUA ARG, 283 7MY HYe 2% 2%
3 a7l (VCX 600-20 kHz, Sonics & Materals Inc., USA)S
o] 8392, o] o AL4-3 prober tapered microtips ($3 mm)

Q-‘x’ﬂ‘%}% Somogy1-Nelson W (1952) &, AEEY 1mLd 7
HAIF 1 mLE test tubed] ZtZH 3332 water bathol A 2083
714 &4 ’l‘l‘i} A1TE (Cu0E AAANHT o719 Egrd
44 1 mLE 7H3te] BHAZ g, 520nmolA FHES FH %
o mlatosed AHES BFE HAFHNozHH HATS ALYk
Baee A (10mg/mL,27] ¢4 55)of g FAFe] v
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Table 1. Hydrolysis ratio of alginate treated with various organic acids at 70C

#aes dehigl

Fo BAQeC] 20% 49
F7142]

F 7ol A8l

§9, vfojazs} Ao 4§ EUN {713 BHE A

Treatment
time (min) (3%

Acetate solution

Citrate solution

Lactate solution

Malate solution

Succinate solution

05%  07%

03%  05% 07%

03% (5% 0.7%

03% 05% 0.7%

03%  05%  07%

30
60
%0
120

046* 1002 0494003 0461006
0471005 055£004 0541002
052£002 034011 0581002
034£012 055£002 0571006

030£008 0421006 0241004
0504005 057002 0441004
0661004 0563010 0534004
064009 055004 0531015

041100 039005 0404005
031009 0512007 067201
05§+003 0542002 0734016
082012 0622015 063013

0514009 0474006 0431007
056£013 055008 0494004
0601014 032£011 0514001
0621012 0541013 059£009

046£010 033£003 033007
0531006 0481007 0542012
033005 067£010 0831008
082£011 065+014 068007

*Each data represents the mean  S.D. from triplicates.

Table 2. Hydrolysis ratio of alginate treated with various organic acids at 80C

Treatment
time (min) (3%

Acetate solution

Citrate solution

Lactate solution

Malate solution

Succinate solution

05% 07%

03% 0.5% 0.7%

03% 05% 0.7%

03% 05% 07%

03%  05% 07%

30
60
%
120

085+ 014 0624005 057003
0631003 069+008 0771005
0751011 0851014 0941008
LI£005 1882043 219009

0811006 050+011 0454002
0732003 0841015 09510
0941002 1211016 1461083
LAL011 1884008 1944012

2036400 0702002 0572011

0771008 0872047 0872011
1274008 1334012 1492015
1372008 266+018 1724015

0652010 057£005 0471002
L1012 0841003 1082013
142008 1402004 1163006
1352007 L13£008 2134007

055£011 0642006 0841003
071£005 077£003 0801010
088£012 1062017 099005
(31006 1284004 1431006

*Each data represents the mean £ S.D. from triplicates.
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Table 3. Hydrolysis ratio of alginate treated with various organic acids at 90T

Treatment Acetate solution Citrate solution Lactate solution Malate solution Succinate solution

time (min) 03% 05% 07% 03% 05% 07% 0.3% 0.5% 07% 03% 0.5% 0.7% 03% 05% 0.7%
0 0RFE0I1 0974016 108009 1024007 1304015 146006 1141004 115006 1433005 1204019 1531016 162017 0%8£013 1212018 121007
80 I3E0IS 16E0M 1854021 1TE0L 261000 2661015 1761018 204£016 2604015 1924016 2381009 255402 191012 1863018 192016
90 192£02 241015 2591003 281014 3774018 4594023 2642007 3N 012 34013 3111025 3661021 4404020 23E0I5 276016 3084018
0 3301 3911025 4061026 4781029 642025 6651032 4BEO0I SSIH0B STME0IS S13E019 6091036 7424041 37013 4TE0M 411026

*Each data represents the mean + S.D. from triplicates.

Table 4. Hydrolysis ratio of alginate treated with various organic acids at 100C

Treatment Acetate solution Citrate solution Lactate solution Malate solution Succinate solution

time (min) 03%  05%  07%  03% 05% 07%  03% 05% 07%  03% 05% 07%  03%  05%  07%
M L6 E011 1805020 1901016 212028 2613024 2108 214#020 2561025 292402 2394019 3001026 2801018 18£017 2341025 239029
60 354101 3984026 4171042 491028 SEAE035 10503 4521029 SA0L0Y 5693041 2704025 6123038 613104 4M40D3 4521022 491020
9 5123040 624%031 4914032 814104 10804045 11092040 880043 10121054 10684046 (04054 10834061 10561050 841104 749£030 108104
10 5201032 6081041 6984046 801049 977:054 10681055 9131042 9002035 9561057 9504054 9541050 10471057 813+0HM 8872045 949056

*Each data represents the mean + S.D. from triplicates.

Table 5. Hydrolysis ratio of alginate treated with various organic acids at 110C in autoclave

Treatment Acetate solution Citrate solution

Lactate solution

Malate solution Succinate solution

time (min) (3%  05%  07% 03%  05%  07% 03%

0.5%  07% 03%  05% 07% 03%  05% 07%

0 41601031 5102042 5191036 142035 L77£046 3181053

1151032 1194044 1692028 12372025 286037 350402
80 780404 9301052 1001105 990042 1651061 1248306 10224038 10891048 12662071 10342056 1411£034 1336047
90 1442£071 16612082 (7794034 197£089 B5+156 B61H 18031191 We6£24 2H£25 WSH18 2B+236 266124
10 14884244 2821306 20934248 20854320 2624206 20804215 2A9£303 I £247 25804338 2254336 2B484269 2201208

120403t 2564042 3074025
8604033 11754060 11721064
15671304 18344317 19012309
B87£215 19564381 23871310

*Each data represents the mean + S.D. from triplicates.

Table 6. Hydrolysis ratio of alginate treated with various organic acids at 120C in autoclave

Treatment Acetate solution Citrate solution

Lactate solution

Malate solution Succinate solution

time (min) 03%  05%  07%  03%  05% 07%  03%

05%  07% 03% 0.5% 0.7% 03%  05%  07%

0 MOFE188 15722227 17421230 1790301 20274341 2184357 18301239 0301345 19954364 19124319 BME346 2571330
80 2A0LLN 20441231 BI0L3S 26541405 31341453 V4136 2671+289 30781419 3191475 8462327 D450 3542130
0 NSSE304 D738 NNTAN 40213 DAL N4 36453358 NINL416 4TISES03 B4 4146130 4611147
0 39534330 401418 4611480 46814473 A L36) KT 4R L0514 H41416 ATEAL 410147 SIBEIM 553614

16744282 1803259 1942+20
UB1331 BT 082126
37661401 45401451 40541413
QT EIB 4922437 2214417

*Each data represents the mean + S.D. from triplicates.

A3 80T A vlo]ag s Hde F714t £79 5, Y A
ol @AGe) Ba&o] 1% ulgto] YR (Table 7), 10T A&
5% BAEY EB3&L JeRldt (Table 8). flojazd A9
ST AEEA4 #A%e 1Y HEge gy ¢ #3
€% & AR AGE JeEdded, ole ¢UF B3 et
AMEA G o)Az s JEr A2 g2de A& Uele
Z2HZ 44D F, LA E dBoly S Fe
A B W, me|ans A R EAHAT 817
FeAe FEA gete 2E ¢ F A 259 A A
59 A4 2 #Agel AY ¥HEA %ttt (Table 9). 2
ARog 7td A 2AM o] BAGel BUF BHheE cit-
rate9} malate?t 708 EFA ot ob& e 7132 T By
03%% 05%% EalgolA &aF ZolE BAFHOY, 05% %
07%2% & Aolg #U¥ F YAt A A& 0 &

HE A% #7149 A citratet} malate, F7]49] =29 A
05%, & 249 4% 12009 n Lot et AAsYct &
9, 524 A {714 Ay 23S DA vty
21§71 Aol Hdl 568% AR Ad A 35%
(Joo et al, 1996) BTk F 20% AZ E3§o] & RoE g
Wk ole B4 Aol 29 §F R AFHor }E
3o e wd, fU14Ee 5 HAE AREA AT 7

Ae 5Aol 7] HEA Aoz A4dd.

71 2552 TLC Hef

2 g3t AgY 32 2AE FHFHoE $AU] 93 TLCE
P8 AF} ZA APAAY TLC B vlzs] £ o (Joo et
al, 1996), H7149 27, 3= 2 23 Azt fAGle] ML
7t 100T olgte] 2AGME 2ndor BuHe R A
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Table 7. Hydrolysis ratio of alginate treated with various organic acids at 80C using microwave system

Acetate solution Citrate solution

Treatment

Lactate solution

Malate solution Succinate solution

time (min) 3% 05% 0.7% 03% 05%  07% 03%

05%  07% 03%  05%  07% 03%  05%  07%

60 07600 0732015 0A2+022 0701014 1021017 037:0M
9 0642012 0722025 059+014 0842007 0891025 064018

098+01 0651012 034003 095018 046£010 040£003 081003 042016 044008
LiZ015 1004016 1014009 0822017 092012 108102

092£013 1161027 091007

*Each data represents the mean + S.D. from triplicates.

Table 8. Hydrolysis ratio of alginate treated with various organic acids at 100C using .microwave system

Acetate solution Citrate solution

Treatment

Lactate solution

Malate solution Succinate solution

time (min) 03%  05%  07%  03%  05%  07%  03%

05%  07% 03%  05%  07% 03%  05% 0%

0 280102 2Nt0M 427:0N
9 3141026 3951022 3801047 588102 6651023 5502015

M0 SO A9NE0N 2601017 4131019 6921035 2691023 4021035 4361016 2913018 4MI013 44710R
3362021 422029 6212016 49:0M3 SHL0I8 581025

3821014 5491020 355024

*Each data represents the mean * S.D. from triplicates.
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TLC pattern of algmate hydrolysates treated with orga-
nic acid at 110C and 120C. A, acetate; C, citrate; L,
lactate; M, malate; S, succinate.
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