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Fig. 1. Thin layer chromatogram of soluble neutral
carbohydrates from Jerusalem artichoke tuber accor-
ding to harvest date

H: harvest date (H1, Aug.20; H2, Sep.20; H3, Oct.15
H4, Nov.2; H5; Nov.18), S: standard
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Fig. 2. High performance liquid chromatogram of so-
luble neutral carbohydrates from Jerusalem artichoke
tuber according to harvest date

a, Sep. 20, 1992; b, Nov. 18, 1992
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Fig. 3. High performance liquid chromatogram of so-

luble neutral carbohydrates from Jerusalem artichoke
tuber stored for 34 days at 4°C
a, harvested at Oct. 15; b, stored for 34 days

Table 1. Changes in the percentage distribution of soluble neutral carbohydrates from Jerusalem artichoke

tuber according to harvest date

Harvest date F+G GF GF; GF; GF, GF; GFs GF; (GF,~GF7) GFs<
Aug.20.92 0.7 3.1 35 35 42 4.5 481 4.3 248 714
Sep.20.92 13 34 3.8 4.1 5.0 5.2 6.0 4.8 28.8 66.4
Oct.15.92 3.2 5.7 6.2 6.9 74 7.3 71 5.9 40.8 504
Nov. 2.92* 1.6 5.7 6.2 71 75 7.81 80 721 43.8 49.0
Nov.18.92 31 114 8.5 9.6 95 9.3 8.6 6.9 52.4 331
Mar.18.93 0.0 13.6 121 13.5 11.6 9.7 8.6 55 61.0 254

* Frost: Oct. 29. 1992



A7) P AFeEe) BE HARAN A Y 2us

—307—

Table 2. Changes in the percentage distribution of soluble neutral carbohydrates from Jerusalem artichoke

tuber during storage at 4°C

Storage time (day) F+G GF GF, GF; GF, GF; GFs GF, (GF2~GF7) GF<
0* 3.2 57 6.2 6.9 7.4 7.3 7.1 59 40.8 50.4

9 0.2 12.8 6.6 89 6.5 5.7 53 5.0 379 39.1

25 8.1 17.2 10.7 13.0 8.7 6.9 6.9 43 475 24.2

34 59 189 11.8 15.2 10.3 8.5 5.0 45 55.2 20.0

* harvested at Oct.15.92

Table 3. Changes in the percentage distribution of soluble neutral carbohydrates from Jerusalem artichoke

tuber during storage

Temp. (°C) | Storage time (day) |F+G GF GF, GF;s GF, GFs GFs GF; (GF»2~GF; GF:<
25 0* 0.0 13.6 12.1 135 116 9.7 86 55 61.0 254
172 0.2 13.7 118 126 118 103 &1 5.6 60.2 259

1 0.0 167 139 147 123 99 75 4.8 63.1 20.2

0.0 17.1 11.8 1321 121 95 176 5.2 59.4 23.6

3 0.0 19.7 110 1.7 1051 86 7.1 52 54.1 26.2

30 1/2 0.0 105 112 140 122 107 95 6.3 63.9 25.6
1 0.1 136 116 56 120 105 851 6.1 54.3 320

2 0.0 15.7 11.3 12.8 115 94 74 53 57.7 26.6

3 1.0 18.7 11.9 125 11.0 891 6.6 4.5 554 249

40 1/2 02 1331 11.0 125 109 91 77 53 56.5 30.0
1 0.1 159 10.7 119 112 94 76 5.7 56.5 275

2 0.0 192 108 114 101 82 6.7 5.0 52.2 28.6

3 0.0 17.8 7.6 9.0 8.7 77 66 5.1 44.7 375

* harvested at Mar.18.93

A A8 FFAS HPLCE BA8 A} djz+d)
Hlated 349 743 AlRol A sucrose®] F7H7F @A}
I fructose9} S 1P F7HF Ao 2 Vet tiFig. 3
ab). 7 g9 eSS FFEAME A 34U A
As AR e GF80)4e) inuling 39 20%% 2.5
v 7243t al ¥PA sucroses 18.9% = 3.3vl, Efructo
ST ZFE 552%% 148 F718kg ). Glucose 2 fruc-
tose?] ko 5.9%% 184 Zvlgt Ao Jehgtoy
A =F FIRFET A e aste FdE BT
(Table 2). Rutherford 22 1194 483 =712}
H73& 31 1°Col M 265 AABIH S w) FHT 100)739)
FE 0] E3)=o] sucrosest L nREC] Z13hH o]
2§ Wyl JE 5FE T2 dojus Fes B
13gom, Dorrell 9% 993} 10€) 583 AH L
2°CA A 115 A3 AE W F3F fructose?] Frafo]
782% AA 68% = AAdE ALE Kol fructo& L
Fo] FrshE AeR Bustun ol B AFARE
OB L PES Hole Aoz AZHUL o3

Ashe FEA7)g) BE G2 WEzAelM AeFF
o o) GF8c]4+¢] inulin®] sucrose ¥ fructo &1
Fog Agdv AR I AL dehle A
o7 4CHeARozE HALR #H7Rel inulino]
A7t Baol o3t EsiEE & & ANUTh

2) 25°C, 30°C 2 40°C AFe| w& 7H8A43e =
st

Fructo2 &l 11%9] 3teo] 61%d @3l Al5(3Y 18
o B A7 A7HES| E49 FFTY FEHe| &
A Ag LT2 ALHE 25°C~40°C MYB- Do) 3
A7t @AAS AN AR =F FREE 'Y
A}t tiTable 3). Glucose 2 fructose 52 T3H
A7HA) AA%(25°C, 30°C, 40°C)o) A BF Aol 7
5 x) gkgkor} 3UA 4O 2 sucrosed] FEFL FF9 13.
6%N 4 17.8~198%2 A&H 0= FIetH A% 2
7 @eeE e & A02 vepkth ¥ fracto
S THGFLGFN T RS A7EA] ARLEAM 2T

H



—308—

FEaoE A A 367(1993)

A Fe oA 40°CAZA AT 61%0A 44.7
%= 148 72393 25°C © 30°C AZAd= 42
54.1% , 554%2A4 < 118] ZAs o] 40°C AFA o
wo] Zraste Az uvElgth GF80lA49] inuling
e 25°Ce} 30°C AgAldl= Aol WEatA ¥goy
40°C AAANE 254%14 37.5%= 154 718tk
(Table 3).

olzl3 A= FFHo=z B 25°C 30°C AAA|
o GF8o]/¢9] inulin®] % YASAT fructo &
glago] &350 sucroseZ AEFM 40°C AFA A=
fructo &) go] %] sucroseZ ATHE FA)
inuline 2% A4S Aoz FAHJCh & HAd F
Ftob= W2 Khana 5292 18°C~20°Ce] &x7oA
U7BE& 8~12F ARSI E GF5o1d A= B8
o] E39] 86.9%0lA 37.8%= 7430 ¥k sucrose
2 GF2~GF4¢] &2 1% stae 242} 2% 4 121% 2,
10.3%91 X 49.1% 2 Z7}8lY inulino] AR EFE FH=
7} @ fructo L) TFLE AFEL Hudu ok
o]Z g Aol AA, AFAES sucrose Z fructo &
2 1HGF2-GF) & o] e 7 2% & 10.3%AA
of Hl3te] & AyelMe 47 136% R 372%24 F
g=rt g go] gol EAE EA, ol AA=
2T} =& inuling] & Rche FFTV} fructo &8
1Zo2RE inuling FAdste WP 2 FEPtn
233 4 )4tk FFT9 donoret acceptor Eo|A&
B donor2A M4 & A4S JMAE AL GF29)
W acceptor2A] 71 £& A& 7= AL GF5
ol e Bog duA dow HATAF GF2E 3
71ha GF2238 5P E FEo fructosert A o)
Ho] Birzlo] QIrh!*®

olge] Y] B AR wE RE AFJE
Z%s) Eof iR AE TFNA LFAIA 39 F
AR 3L FAY TE AL F4L WA g
A& 4°C 2& A Agste Aol AAFWY fru-
cto ¥ TS HsA7]7] A AFAR HHE
Ao 2 JEtT]

UAlel 2

B d7E 1992d9x AstEsAw Add =g
A AF s ATAE FEH A
o8] 9 Aog old FA=HYth

2 12 2 #®

1. Chubey, B. B. and Dorrell, D. G.: Can. Inst. Food.

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

2L

22.

23.

24,

25.

26.

Sci. Technol. J., 7:98(1974)

. Kosaric, N.,, Cosentino, G. P, Wieczorek, A. and

Duvnjak, Z.: Biomass, 5:1(1984)

. Guiraud, J. P, Daurelles, J. and Galzy, P.: Biotech-

nol. and Bioeng., 23 :1461(1981)

. Margaritis, A. and Bajpai, P.: Biotechnol. and

Bioeng,, 24 :941(1982)

. Margaritis, A. and Bajpai, P.: Biotechnol. and

Bioeng., 24 :1473(1982)

. Kim, Y. W,, Kim, C. H. and Kim, S. L: J. Kor. Agric.

Chem., 26(2) : 119(1983)

. Ohta, K., Hamada, S. and Nakamura, T.: Appl. En-

vir. Microbiol., 59(3) : 729(1993)

. Guiraud, J. P. and Galzy, P.: Enzyme Micro. Tech-

nol., 3:305(1981)

. Kim, W. Y., Byun, S. M. and Uhm, T. B.: Enzyme

Micro. Technol., 4 : 239(1982)

Bajpai, P. and Margaritis, A.: J. Gen. Appl. Mlcro-
biol., 31 : 305(1985)

Hidaka, H.: Kogaku to seibutsu. 21 :291(1983)
Hidaka, H. Rida, T. Takijama, T., Tokunaga, T.
and Tasluro, Y.: Bifidobacteria Microflora 5:37
(1986)

Bacon, J. S. D. and Edelman, J.: Biochem. ]J., 48 :
114(1951)

Bacon, J. S. D. and Loxley, R.: Biochem. J,, 51 : 208
(1952)

Chabbert, N., Braun, Ph., Guiraud, J. P., Arnoux,
M. and Galzy, P.: Biomass, 3 :209(1983)
Chabbert, N., Guiraud, J. P., Arnoux, M. and Galzy,
P.: Biomass, 6 : 271(1985)

Chabbert, N., Guiraud, J. P., Arnoux, M. and Galzy,
P.: Biomass, 8:233(1985)

Frehner, M., Keller, F. and Wiemken, A.: J. Plant
Physiol. 16 : 197(1984)

Pollock, C. J. and Chatteron, N. J.: The Biochemis-
try of Plants. Academic Press. New York. 276(1988)
Darwen, C. W. E. and John, P.: Plant Physiol. 89 :
658(1989)

Jefford, T. G. and Edelman, J.: J. Exp. Bot. 12: 177
(1961)

Jefford, T. G. and Edelman, J.: J. Exp. Bot. 14 : 56
(1963)

Rutherford, P. P. and Weston, E. W.: Phytochemis-
try, 7:175(1968)

Khana, B. M. and Arasimovich, V. V.: Biokhimiya
Topinambura, Shiintsa, Kishinev, USSR

Dorrell, D. G. and Chubey, B. B.: Can. J. Plant
Sci. 57 :591(1977)

Chubey, B. B. and Dorrell, D. G.: Can. J. Plant



27.

28.

29.

30.
3L

A7) P Agend) e Agngel e 24ust -~309—
Sei, 63 :1111(1983) 82, 459, BEQ, AR, 2R, AFY: FREHY

Praznik, W. and Beck, R. H. F.: Agric. Biol. Chem.,

51(6) : 1593(1987)

Soja, G., Dersch, G. and Praznik, W.: J. Argronomy

and Crop Science, 165 : 181(1990)
Cairns, A. J.: New Phytol,, 112 : 465(1989)
Weiner, J.: J. Inst. Brew., 84:222(1978)

33.
34.
35

36.

3]#], 36:310(1993)

Shiomi, N.: J. Plant Physiol., 134 :151(1989)
Henson, C. A.: ]J. Plant Physiol., 134 : 186(1989)
Jeong, B. R. and Housley, T.: Plant Physiol,, 100 :
199(1992)

Edelman, J. and Dickerson, A. G.: Biochem. J., 98 :

A4Y, g3 A A ESHE =], 20 : 551(1992) 787(1966)

Changes in soluble neutral carbohydrates composition of jerusalem arti-
choke {Helianthus tuberosus L.) tubers according to harvest date and stor-
age temperature

Su-Il Kang*, Jong-In Han, Kyoung-Youn Kim, Sun-Jin Oh and Su-Il Kim (Department of
Agricultural chemistry and Research center for New Bio-materials in Agriculture, *Insti-
tute of Agricultural science and Development, College of Agriculture and Life science,
Seoul National University, Suwon 441-744, Korea)

Abstract : The composition of soluble neutral carbohydrates in jerusalem artichoke tubers
was measured and compared according to harvest dates and storage temperatures using
HPLC. The breakdown of inulin (>GF8) into sucrose and fructo-oligosaccharides (GF2-GF7)
was highest on November just after cold-shock. The composition of sucrose and fructo-
oligosaccharides on March was much higher than that on September of previous year.
Inulin (=GF8) proportion decreased from 66.4% to 33.1% but the proportion of fructo-oligo-
saccharides (GF2-GF7) and sucrose increased from 25% to 61% and from 3.4% to 13.6%.
respectively. The storage at a low temperature (4°C) for 34 days increased the composition
as well. However, the amount of fructo-oligosaccharides was decreased when the tubers
harvested in March were stored at high temperature (25~40°C). For the maximam yield
of fructo-oligosaccharides in jerusalem artichoke, it is concluded that the tubers be harves-
ted in March and/or stored at the low temperature.



