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Vitamin of Curcuma Iongal.. and Curcuma atomatica Salib
According to Picking Time
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Abstract

Changes in proximate composition, amino acid, free sugar, reducing sugar and vitamin contents of Curcuma longa
L. (autumn woolgeom in Korean) and Curcuma atomatica Salib (spring woolgeom) were investigated according
to picking time. Moisture, crude ash, crude protein and crude lipid were increased and non nitrogen substances
was decreased by extending the picking time. Contents and ratio of total amino acid to essential amino acids was
increased by extending the picking time. Free amino acid was increased by extending the picking time. Ratio of
essential amino acids to total amino acids was decreased. Fructose was gradually increased, and then glucose, sucrose
and total free sugars were decreased by extending the picking time. Amino acid and sugar contents of Curcuma
longa. L. were higher than those of Curcuma atomatica Salib. In contents of vitamin C and B;, Curcuma longa

L. was decreased and Curcuma atomatica Salib was

increased by extending the picking time.
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Table 1. Proximate composition of in the Curcuma longa L. and Curcuma atomatica Salib according to picking time

(unit : %, wet basis)

Samplesl>
Composition Curcuma longa L. Curcuma atomatica Salib
A B C D A B C D
Moisture 8280+1.12"  8347+115°  8850£095'  84.49:1.10° 7638+1.11°  7865¢105°  8331:118"  8188+129"
Crude protein 164:021°  187:027° 2272025 2.37:059" 154£027° 1741020 193037 1.86£0.41°
Crude fat L04£007  113:008"  119:024"  125:029" 085:0.15"  097:029"  107:018"  1.09:025°
Crude fiber 2574025 2558046'  213:021°  1.812022° 2251028 236:032°  190:034° 1712043
Crude ash 1191012° 1684027  185t0.72  183:029° 0874021°  099:0.13b°  157:042°  1.72:029"
Soluble nitrogen 1079:081°  936:079°  415:0.73'  853:1.19° 18.12:1.09° 1544132 967103 11.58:1.30°

DA: Sampled on October 24, 2006.
B: Sampled on November 24, 2006.
C: Sampled on December 24, 2006.
D Sampled on January 24, 2007.

“"MeanSD (n=3) with different superscripts within a row are significantly different (p<<0.05) by Duncan’s multiple range test.



5 FEH AFAIE HAEE, ot frelT

Uebgt 52w dvele
15.44%, CA &< 9.67%, DAIE &

AAEE 18.12%, BAE2E
11.58% % YElstt) 71

SFI BeF BT 10204 R297HA1E AH A17)17)
ZEAFE THATALE e UE Aide TR
A2t st ol5Eel 190l Rt Fkeke B

1o
Hyon BoFo] 7FSeFof vlg) Aty o=m ekrl =
o YuE nol 942 2ol 2 BHTHp<0.05)

TMoto| At izt

AN mE THEEE T Baea e oAt g
FS o EAASEA 7S ARt S8 8H AP Table
29} 33} 2201 aspartic acid €] 1659] oju|i=2to] BHolg]
Atk

Hegae AT, T 7oAl AAETFE
1,591.51 mg%, BAIETE 1,753.07 mg%, CAET+
2,081.24 mg%, DA S+ 1,957.32 mg%©] 2+zt -5 o

H]Epg]

ot

o] W3} 627

S

o, Fo Aol Ak aspartic acid, serine, glutamic
acid, valine % leucine® AAET+ 242} 448.15 mg%,
114.65 mg%, 219.42 mg%, 109.27 mg%, 144.30 mg%, BAI &
T= 247} 467.33 mg%, 113.57 mg%, 244.55 mg%, 110.61
mg%, 144.94 mg%, CA &7+ 27 504.41 mg%, 118.35
mg%, 277.71 mg%, 123.44 mg%, 182.67 mg%, DA ST
Z}7} 479.04 mg%, 112 37 mg%, 278.55 mg%, 111.72 mg%,
15920 mg%2] S Yeph o)) Axz B, Akt
Z o g2 AHA717F 12&“?_1 CAET7HAE ofn]=4he] 3
o] Tt th3lel 1€ A FH S DAIE oAM=
oFZt ZHaste AR UEstth B A obe| Ak
& SgollA 8F 9] dotr|esto] 1T EJFE o] glom,
dsolu]izito] AR HIEE SA] AA ST 32.80%,
BAIET 34.50%, CAlE 37.40%, DAIET 35.14% = 23
AIZ17F 287 A & 7kt tealQl 19 2ol & oft

asie Ao Uey.

d

4 of

Table 2. Contents of total amino acids of Curcuma longa L. according to picking time

(unit : mg%, wet basis)

Amino acid Samplesl)
0 acl

A C D
Aspartic acid 448.1542.35° 467.331.85° 504.411.72° 479044135
Threonine 77514217 79.56+127° 82.41+1.06" 80.63+0.96"
Serine 114.65+2.26° 113574117 118.35+1.44° 112.37+1.16°
Glutamic acid 219.42+1.73 244.55+1.80° 277.71+1.82° 278.55+091°
Proline 53.67+1.11° 5431+1.75° 58.17+1.40" 5847+1.20°
Glycine 90.50+1.314 91.66+144° 102.59+1.00" 100.50+1.05°
Alanine 93.51£1.08" 96.95+1.68" 97.69<1.14' 92.35+1.21¢
Cystine 2 -
Valine 109.27+1.05° 11061+1.71° 123.44£1.00° 111.7241.05°
Methionine 2635+1.05° 27.73+1.16" 25.58+1.12° 21.55+1.26°
Tsoleucine 96.00+1.15° 96.28+0.84" 99.50+1.40° 88.45+1.46°
Leucine 144.30+2.00° 144.94+1.54° 182.67+1.51° 159.20+1.49°
Tyrosine 24.09+0.62° 27.52¢111° 4642+1.08° 59.64+0.95"
Phenylalanine 23724122 57.81124° 112.96+1.64° 99.30+1.67°
Histidine 15.77+121° 30.57+1.36° 5§3.55<1.16" 445412.15°
Lysine 29.17+1.01° 57.38+1.12° 98.29+1.17° 82.4341.16"
Arginine 25.43+149° 52.32+130° 97.41+1.09° 88.57+0.88"
TAAY 1,591.51 1,753.07 2,081.24 1,957.32
EAAY 522,08 604.88 778.50 687.83
EAATAA(%)) 32.80 3450 3740 35.14

"Samples shown in Table 1.

Not detected.

ITAA, total amino acid.

4)EAA essential amino ac1d(Thr+Val+Met+Ile+Leu+Phe+H1s+Lys)
EAA/TAA, essential amino acid/total amino acid.

“IMeanSD(n=3) with different superscripts within a row are significantly different (p<<0.05) by Duncan’s multiple range test.
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B9 A%, F FAolv|ito] AAETEE 1,549.00 selojo[M B2t
mg%, BA ET7E1,605.68 mg%, CAl 2T 1,776.35 mg%, AFA 7o) B 7Y BEwY TI‘E]O]’H] i

DA ETE 1,722.74 mg% $HrElo] lom, F9 FAoln TS o =AHEA Y E B %Xéﬁﬁ Av}= Table 49} 591
=2+2- aspartic acid, glutamic acid, valine, leucine©.Z AA| Yehllom, FAjobm] = Aka} 7+o] aspartic acid €] 163
ST 742} 399.52 mg%, 221.34 mg%, 116.75 mg%, 131.61 o] ofm]=4to] ﬂ‘ﬂﬂ pel=g
mg%, BA BT 27} 404.34 mg%, 233.27 mg%, 124.59 VeEa AE, & frElohreite] ANETE 72.22
mg%, 135.54 mg%, CAETE 217t 41370 mg%, 25651  mg%, BN ETE 112.00 mg%, CAlET-E 113.78 mg%, D
mg%, 132.41 mg%, 145.59 mg%, DA BT+ Z+2} 408.11 A5 118.80 mg% FHrEo] JloH, Fa Aot
mg%, 231.64 mg%, 134.15 mg%, 143.87 mg% 2] T+ 2F-2 aspartic acid, threonine, serine. glutamic acid= AA| &
Uepith o] Antg B, 718833 v A E CA £ 247} 15.28 mg%, 19.37 mg%, 15.61 mg%, 6.10 mg%,
SR E ol xAte] Fgko] Z7}slthr) DAl E ol A BAIETE 247} 28.58 mg%, 25.67 mg%, 21.89 mg%, 18.53
7 ZHAhskeE Ao Z YElYT 3 AJolu| Ak mg%, CAl &7+ 2V7}; 32.42 mg%, 23.57 mg%, 18.78 mg%,
9] & ghekol| A 8F9] Froln|iito] 318 ¥EStE o] Q1o 18.88 mg%, DA E7+= 247 33.63 mg%, 25.28 mg%, 19.25

_1

o, Foluiito] 2A|Fh= HIERE YA AAIET mg%, 1920 mg% FFE HEpHT. ook 22 ARE =
35.62%, BAIET 3534%, CAET 36.42%, DAET o, Ao g ANFHA 7|7 2E5F frelohreite e
36.84% = AAA 717} 1297MA= F7Vstc7F ohealgl | o] F7VE = S BT TS fEjopn|eike] F g
Adol= oz fadle Aoz Yelkith ol 4} methionine= A 2|2k 75-9] Baropw]ieqto] 17 2

Table 3. Contents of total amino acids of Curcuma atomatica Salib according to picking time
(unit : mg%, wet basis)

Amino acid Sunples”
A B C D

Aspartic acid 399.52+1.95° 40434171 413.70+0.80° 408.11+1.96°
Threonine 53.63+1.13° 52604123 71442094 78774143
Serine 95.35+0.83" 9627+1.21° 115.46+1.35" 114.46+1.58"
Glutamic acid 221.34+1.28" 233274182 25651149 231.64£1.70°
Proline 50,50+1.33° 52.60+1.06" 55,5341 35" 53.28+1.76"
Glycine 7541073 88.59+1,09° 99.65+1.20° 9427137
Alanine 83.63+1.13° 90.65+1.02° 103.34£1.09° 99.38+1.45°
Cystine 2 - - -
Valine 116.75+1.22° 124.50+1.24° 13241115 134.15¢1.17°
Methionine 228141214 25584135 31.7541.19" 29.60+1.20°
Tsoleucine 7257104 73.61£1.02° 86.38+0.82" 86.35+1.01°
Leucine 131.61+1.18° 135.54+1.24° 145.59+0.97° 143.87+145°
Tyrosine 51.26+1.00° 51774153 56.58+1.52" 54434073
Phenylalanine 88.11+1.63° 81.44+126° 99.54+1 47" 89.34+1.19"
Histidine 22.80+1.15° 29.59+1.08" 30.59+1.05° 29.20+1.54"
Lysine 4344£122° 44.45£197° 49.27£1.70° 43.39+1.13°
Arginine 2025+1.31° 20.76+1.84° 28.62+0.97" 32.51+0.77
TAAY 1,549.00 1,605.68 1,776.35 1,722.74
EAAY 551.73 56741 64697 634.67
EAATAA(%)’ 35.62 3534 3642 36.84

)Samples shown in Table 1.
Not detected.
ITAA, total amino acid.
)EAA essential amino a01d(Thr+Val+Met+Ile+Leu+Phe+I-hs+Lys)
EAA/TAA essential amino acid/total amino acid.
“"Mean+SD(n=3) with different superscripts within a row are significantly different (p<<0.05) by Duncan’s multiple range test.
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Table 4. Contents of free amino acids of Curcuma longa L. according to picking time

629

(unit : mg%, wet basis)

Aino acid Samplesl)
0 aCl

A B C D
Aspartic acid 15.28+0.87° 28.58+1.30" 04121 33.63+121°
Threonine 19.37:1.16° 25.67+143° 23.57+1.06" 25.28+1.12°
Serine 1561£1.16° 21.89+1.02° 18.78+1.15" 19.25+0.85"
Glutamic acid 6.10+0.51° 18.53£1.05° 18.88+1.27° 19.20+1.26°
Proline 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
Glycine 0.7420.06" 0.77£0.08" 0.7520.11° 0.87£0.13°
Alanine 3.59+0.32° 3.18+0.18° 4112014 4.53+043"
Cystine 2 - - -
Valine 202+0.17° 1.67+021° 2.7340.18" 2764024
Methionine 0.00+0.00" 0.33+0.05" 0.44+0.10° 047+0.13"
Isoleucine 1.2840.11° 1.78+0.20" 1.02£0.07° 1344025
Leucine 1.59+0.20° 1.48+0.20° 1.5240.15" 144+020°
Tyrosine 1.1320.13° 137015 1420.09° 1.4810.10°
Phenylalanine 158+0.31° 1.94+0,19° 2.06+0.09" 2.16+0.17
Histidine 223:0.17° 2444022 2.69+0.27° 2.64+0.19"
Lysine 1342023 1.60£0.12" 1.64+0.31° 1.58+0.35"
Arginine 0.35:0.06° 0.75+0.09° 1.75%0.18" 217:0.21°
TAA? 72 112.00 11378 118.80
EAAY 2941 3692 35.67 3767
EAAITAA(%)’ 4072 3295 3134 31.69

l)Samples shown in Table 1.

Not detected.

3)TAA, total amino acid.

YEAA, essential amino acid(Thr+Val+Met+lle+Leu+Phe+His+Lys).
5)EAA/TAA, essential amino acidftotal amino acid.

“IMean+SD(n=3) with different superscripts within a row are significantly different (p<<0.05) by Duncan’s multiple range test.
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mg%, CAl &7 978.54 mg%, DA ST 758.71 mg% 3Hr
Nom, 2 {213 fructose, glucose, sucrose] &+

& o]
FEFS B AAET}
921.29 mg%, BAlZET+
922.13 mg%, CAIE7+&

27} 19.23 mg%, 80.11 mg%,
77} 5532 mg%, 70.56 mg%,
Z¥7} 59.44 mg%, 62.32 mg%,

856.78 mg%, DAIET+ 717} 56.80 mg%, 34.32 mg%,
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Table 5. Contents of free amino acids of Curcuma atomatica Salib according to picking time

(unit : mg%, wet basis)

Aino acid Samplesl)
0 aCl

A B C D
Aspartic acid 8.64+0.49" 8.89+0.71" 9.47+0.52" 11.70+0.80"
Threonine 1623+1.17° 19.28+0.83° 19.31£1.22° 19.62+1.00°
Serine 4744024 6.90+0.79" 6.88+0.73" 7.54+0.55°
Glutamic acid 6.70+0.53" 11.56+0.89° 11.55+0.72° 11.67+1.00°
Proline 2 - - -
Glycine 0.52+0.12° 0.50+0.15" 0.58+0.10° 0.50+0.13"
Alanine 2.48+0.36° 2.50+0.44° 4.87+0.28" 4,06+0.16"
Cystine 0.00+0.00 0.00+0.00" 0.00+0.00 0.00+0.00
Valine 0.76+0.20° 0.80+0.22° 0.88+0.11° 0.94+0.12°
Methionine 0.00+0.00 0.00+0.00 0.12+0.03" 0.15+0.04°
Isoleucine 0.09+0.03" 048+0.13" 0.45+0.10° 0.44+0.10°
Leucine 0.44+0,00° 0.87+0.11° 0.75+0.17° 0.84+0,07°
Tyrosine 1.13+0.11° 1.1540.16' 1204024 0.98+0.10°
Phenylalanine 0.94+0,09" 0.93+0.18" 1.124023 1.1540.16'
Histidine 2.40£0.29" 2.6740.28" 2.68+027° 2.59+0.45"
Lysine 1.11£0.14* 1.69£021° 1.52+0.44° 1.590.37"
Arginine 0.35%0.06" 0.39£0.10° 0.580.12° 0.6320.20°
TAAY 46.53 58.70 61.95 6445
EAAY 2197 26.72 26.82 2732
EAATAA(%)” 47.19 4555 4327 4938

l)Samples shown in Table 1.

Not detected.

3)TAA, total amino acid.

YEAA, essential amino acid(Thr+Val+Met+lle+Leu+Phe+His+Lys).
5)EAA/TAA, essential amino acidftotal amino acid.

“IMean+SD(n=3) with different superscripts within a row are significantly different (p<<0.05) by Duncan’s multiple range test.

667.59 mg% $rEFS o, AT AN BTV} 895%,
BA 277} 15.70%, CA 77} 20.53%, DA &7 11.53%2]
s Bt Fuctoses AFA717F =old45 HAt 5
7FtA 2 glucose 9} sucrose= HAadhe A HALo
H, 18 & FFE AHAE =A2G5F HA Hgast
ok Wb SRS A 717 YA SThsio
o) 1€ o= T 7AshE ATS BYth

79 A9, F ol AAET= 703.71 mg%, B
A ETE 594.87 mg%, CAET-E 501.98 mg%, DA|ET-E
47159 mg%°] 247 rEel dom, F8 freEeel
fructose, glucose, sucrose= AA|E17} 27 19.45 mg%,
99.67 mg%, 584.59 mg%, BAET= 2t} 64.33 mg%, 93.21
mg%, 437.33 mg%, CAETE 212t 66.95 mg%, 68.52
mg%, 366.51 mg%, DA ZTE 72.56 mg%, 48.36 mg%,
356.67 mg% HS HPgow, IAAFS AA T}

10.20%, BA &7} 12.27 mg%, CA &7} 12.56 mg%, D

ABTE 842 mg%e FFS Bt o9 2 A=
a3 "RPIAZ AHAZI7E 22 FF fructoses F A}
571801 glucose 2} sucrose™ FAsh= AFS HAO
o, FET TEFFE AHAAN 7 =A-BFE HA Hact
Hom, FAFd2 AHA7I7F RE7MAE F7FI} v
3 1€l = tha PAdke A HAth

Vg EH wEEs v Y fE9Y B9 b
o] 14~199 A= ¢ £ IHES B, U=
AANBE At 7HEeF0] 1.3~1.68] AE Fgol
o =4 UehY 7oA zfolE HATHp <0.05).
HEtDl &3t

ANAA7)0 2 7S Ea Bl T RIES
A% A= Table 67 2tk 7Fe2 59 4%, AXNET
< HEF C9} Bio] 22} 101.27 mg%, 9.27 mg%, BAIET
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Table 6. Contents of vitamins of Curcuma longa L. and Curcuma atomatica Salib according to picking time

(unit : mg%, wet basis)

Samplesl)
Curcuma longa L. Curcuma atomatica Salib
A B C D A B C D
Vitamin C 1012742.64"  114.50£2.02°  301.65:334" 13201175 9728198 12340:L11°  21741£173" 211.03+1.66°
Vitamin B, 9.27+0.87" 4412068  350:05F  2.88+0.77° 1625¢1.00°  1872:090°  22.72+161° 21.74%0.78'

"Samples shown in Table 1.
“IMean+SD(n=3) with different superscripts within a row are significantly different (p<<0.05) by Duncan’s multiple range test.

£ 114.59 mg%, 4.41 mg%, CAl 27+ 301.65 mg%, 3.50 Ak e 2 g 2 HE CoF B T EES Hlad
mg%, DAETE 132.01 mg%, 2.88 mg% 2 LIERSth A Atk 7HEE Y w2 i, 238, 20 9
ole] Autz ®y HEl] Ce RY7AE F7tsid}t A FES ARV =EE SIS, THAY
149 AlgFolME ZA Fastdou B9 9= AFA A e MV =275 sk AT BA
717F =oAASE A Faske BEFS BATh 55 ok oA MFHAAIIE ZEE ofv| Ak ok

A9, AN ETE HIER ¢} Bo] 27} 97.28 mg%, 1625 o] Z7FsI thaaildl 192dl= ot gAsiaor, &
mg%, BAETE 12340 mg%, 18.72 mg%, CHETE ofri=itol] gt Do) ieite] HIEE FTlsHTh 8
217.41 mg%, 22.72 mg%, DA ET= 211.03 mg%, 21.74 ou|i=Ate] 9w FH AR oA v
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Fig 1. Contents of free sugars and reducing sugar of Curcuma longa
L.(A) and Curcuma atomatica Salib(B) according to picking time. 1. Cho, S.S., Song, H.S. and Kim, B.H. (1997) Transactions:
“"Mean+SD(n=3) with different superscripts within a row are significantly  different the dyeability properties of some yellow natural dyes.

(p<0.05) by Duncan’s multiple range test. . .
(Part 2) extracted from turmeric. J. Korean Soc. Clothing

Textiles, 21, 1051-1059.
(=) of 2. Park, K.N., Park, L.Y., Kim, D.G, Park, G.S. and Lee,
S.H. (2007) Effect of turmeric(Curcuma aromatica
ey Bo-Fo] A 7)o mE IudE ofu]w Salab.) on shelf life of tofu. Korean J. Food Preserv.,
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