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Chemical Composition of Dried Leaves and Stems and Cured Tubers of Yacon
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Abstract

Chemical composition of fresh and dried leaves and stems and fresh and cured tubers of yacon (Polymnia sonchifolia) was
investigated. The moisture content of fresh leaves, stems, and tubers was 83.38, 92.30 and 89.52%, and there of dried leaves
and stems were 18.08 and 27.97% and that of cured tubers was 27.97%. The content of lipid, protein, soluble solid, ascorbic
acid, chlorophyll and tannin was higher in leaves of yacon than in stems of that. In fresh and cured yacon, the content of
protein were 0.04% both of them, of lipid was 031 and 0.54%; of ash, 0.40 and 0.42%; of ascorbic acid, 2.77 and 2.87
mg/100 g. The major minerals of leaves, stem, and tubers of yacon were P, K, and Mg. The major free sugars of leaves,
stem, and tubers of yacon were glucose and fructose and after curing all free sugars of tubers of yacon were increased. The
most abundant free amino acid was isoleucine in the leaves, stem, and tubers of yacon. The content of beta-carotene was 9.01
£g/100g in fresh leaves and 107.87 £g/100 g in dried leaves, and 0.40 £ g/100 g in fresh tubers of yacon and 0.55 s g/100

g in cured tubers.
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280 AOACH ()Y Z3ta] 105ToA Agazd, 2
W22 micro-kieldah J(NX625) 2.2, 3E-& 73y
g, zAue] 3}are SulR ethyl etherE o}&3s] AOACH
Gl g3l 2AHstn B3] FFE AN FE, £
A}, 2ol 2 3RS W o o

TANE BHLe NS F4A™MEO) Ot BiE § o
A& A (Varian, SpectroAA-300A)2 AR oH, 19
A 22 molybdenum blue FFEH(TLE v)A7d 334

Tannin

Owen(7)2] whgol oJ3) tamning FFa¥ch %, 100 mLe]
AEdAadd AR 01 g2 Hsln 2545 0~60 mLE 7}
3lo} 80T FZelA 30 £z 7MEAZHY W43ty SHRT=
100 mL¥|A] 8¢ ok «J#(Whatman No. 13t} ojf 5 mL
£ 25 mL A7Eeke3e) ¥ ferose 5 mLE 718} $EA)
1 phosphate bufferH 7.5)2 F-83H 540 nmolM FB=
(ODE 3453 ehyl gallate® EFEYCE NG 5,
ethyl gallateZ 100CA 1212 228 T8 5~25 mg/100 mL
A AzsE 540 mmold FFEODE FHIAch
Tannin®] 9FS HETAe] ODo| 42e A5 ethyl gallate(G
mg/100 mL)%e Tk T AR oj3) AkalT

Tannin (%) = G X 1.5 X 100/W
W Alge ¥4 (mg)

Ascorbic acid

Hydrazine H]2(9)o] 2]3)] Spectrophotometer(CECIL, CE
594)E AHg-3te] F vlgldl Co} 48t wlElR]l CE A st
At

Chlorophyliel Mzt

% chlorophyll& 7 5(10)9] HHol w2t F&84h F,
o2 Alg 5 g calcium carbonate 3 g& 85% acetone 50
mLE HRAA Pt 24 A7 RSt FEII[H F
298 YAEEO70Xg, 15 min)dte Aor Frate] A=}
85% acetoneg 7}3}1l ethyl ether 100 mLE 37}sle 187
MR 0 mle) FRFE AHEA 42 Aol
acetoneS A AT F ethyl ether®-S beakerd] &7 sodium
sulfate anhydrate 5 g2 7}3le] @4A]7]3 200 mLZ &3}
ot

Z chlorophyll®] AL ethyl ether $59-& EFFTA
(CECIL, CE594)E ©0]-£3} 6600 nm2} 642.5 nmol|A F33
EE 24590 chlorophylle} &% A4S F3=9 ¢S
Commar®} Zscheile(11)9] 2}el] o]3] AM=3tQct.

Total chlorophyll (mg/L) = 7.12 E660.0 + 16.8 E642.5

Chlorophyll (mg/100 g) = C X—lfIgTO x % x LSO

s N2 AXF @

A: FZ0) ARE-3L acetone oF (mL)

B: Acetone &R A ethyl ether2 £717] 93] 23
%} acetone ¢ (mL)

C: A4+ B diethyl ether 1 mL% chlorophyll % ( zg/mL)

E: Ethyl ether % (mL)

S2lofnliAte] B4

ABE 7 T(12)9 Wl 93] 23 F HPLC(Waters,
USA)E ARl BA38l4ch &, Al&d] 80% ethanol 50

E A7lske] 80T #|FIAFE ¢ F FARNA
Aoz WAd g AAEEAACE olg 22 2HE 3
3] urEs gt AAg AF55T b diethyl etherd 371
o) BY3iAth AEEE st AFTFEHE AT o=
pH 229} citrate bufferZ 37}3led 045 pm membrane filter
2 A3t od 10 WS FAFsle] HPLC(Waters Assoc.,
USA)EZ  o]&atd EAs¥th H#AH& UV detectors}
PICO-TAG column(15 cm X 39 mm X 4 pm)& AME3}d
254 nmo)A AABEY. 5 AHS sodium acetate 20 g,
triethylamine 600 x(0.05%)2 ZF= Jd £3|A7)15
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30 minE AAd ¥ A5YL 045 pgm membrane filterE
o#sted o9 25 uLE HPLC(Waters Assoc, USA)9]
injectorol]l FAFSt] EAEGh oW 42 RI detectorst
carbohydrate analysis column (4 mmX30 cm)& AHE-31%o.H
8-Z L2 acetonitrile-water (80:20, v/V)E ©]&3lHoH F4E
17 mymino 2 Q. FelF FFL AL7ISAE AHE3t
o] AHWEG o3 WRETHOE AL
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B-carotenel &4

o}Z9] B-caroteneS Watanabes(15)] ol wah
&Hom, AlFo| pyrogallolS I ether ethyl: petroleum
ether(1:1, v/v) 100 mLE FH7}std & npfgt & G4 glass
filler(Fisher Sci, US.A)Z Ezstdnh o] 2%e 43)
HHE-E1Y caroteneg FE3IYTE FEYE 0TAAN FtF
23} n-hexane 40 mL, ligroin-ethyl ether (95:5) 100 mLE
EA|H q-carotened} cis- §-carotene S FEAZHTE TR
ligroin-ethyl ether(75:250) 500 mLE& X3}A]H p-caroteneg
Z23l9ct. 323 A8 9L spectrophotometer (CECIL, CE
599 453 mmoN FHREE Ao AR sy
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~carotenc®] FEFE AR FFHL HFE S -carotene s
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B -carotene®] ¥ (12g/100 g)
b (mL) 100 (g)
¢ (mL) ag

=d (pgml) X X e(mL)

CAEF (P

ZF&d (mL)

29F A2vEaYo R &3 & (ml)
ko] 23 S-carotene®] 9 (ug/ml)

A Al 8% (ml)

e g e

=
=
X
g

dat ¥ o

o [=]
QB E =

A

obZ9] F-9jd YwrA¥E EMFATE Table 13 2o} &
ke 9o A AlBdA 8338%0)1 AX £ 18.08%=
ZolE%lon, €719 A$ AIRE R230%°IUT Ax F
2791%% A ZA3HAt :LEM n2e B¢ Mae F
FFol B92%0IRN o F5& AW F 869%2 TEA
7b AA Lol x, Zzlm Z3Ee U, F7), &
o2 Bgton, An E7ldMe Ad2AZ Ro) AdF

ok 84 ggn A2dAe & #HaE HolA % ak—r—%l
o AL ¥ F Az FHo| e Aoz Az

o

>i Wb f‘-lTI

Table 1. Proximate composition of yacon leaves, stems, and
tubers

Composition ~Fresh Dried Fresh Dried Fresh Cured
(%) leaves leaves stems stems tubers tubers
Moisture 8383 1808 9230 2797 8952 8699

Crude Protein 028 192 020 092 004 004
Crude Fat 315 873 341 571 031 043
Crude Ash 230 1211 107 906 040 042

Table 2. Content of minerals of yacon leaves, stems, and

tubers (mg/100 g)
Mineral Fresh Dried Fresh Dried Fresh Cured
leaves leaves stems stems tubers  tubers

Ca 238 4049 ND” 5575 ND” ND'
K 5569 28.03 4420 36433 2247 2138
Fe 0.85 2.20 0.72 0.95 0.88 0.52
P 4962 60372 6451 46371 2187 2660
Mg 2036 1026 1257 3904 786 8.81
Na 6.18 5.25 5.11 5.80 5.60 2.35
Cu 0.05 0.10 0.07 0.10 0.09 0.02

"Not detected.

opZ o] Row g TR kg Table 20 YERIN
o F93 2r)14ELe 9, E7), Aﬂoﬂfﬁ 2% P, K, Mgl
A3 ANAE Q, Z7)A K zHzt 55.699) 4420 mg/100
g P ZH7} 49629} 64.51 mg/100 g Mg 20368} 12.57
mg/100 gollem, ol Ztzh o wis) 2w oY &
Reog Jeyth o9 A £7]9 P IS iyuhy
ZAxol vlwsE o 2u) o]} Eston, Hele nyviEY
' AQey v, Aut ¥ e v Kt Mg
o] gtake Zhzh mywl, vl 3 2 Axe] U el vla
F9e o) HA dehgon, Feol e n7eh =, d9
05, 02, 0.5 mg/100 guo} Witk okZel AlME HejdM
Nav xprhg Zxuch A9y svie} vlsdtgon o
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Tannine &gz

o2 ¥4 tamnin®] 3FF-g Table 30 Jehch A
Z ¥ 939 Z7)0A tamine] FFE ZHzH 716.66, 408.00
mg/100 g2 AH3 Q3 Z7)9] 4330, 2663 mg/100 gi
t R =3k o) A FYxK19)¢ 385 mg/100 g}
Y Btk Tamind 2} Fol Fog Exsin FF,
ApQle] AF A7) 2 Al 4 Az met A3 Ao
7F 2TH20). 18]3 tannind polyphenolFoll &3} x}5te]
FAE olFn Mz o] BAste FLG RN U0l
AVAA Bow Zrste] A3 gaoto] Fx Fv|7t 2
o3tk tHch2l). 2B R o}ZY dH} £V ol kst
o A} 88 ALY o tamin® F& HFI 2HFE I
a7} ity AzEdh

Table 3. Content of ascorbic acid, chlorophyll, tannin and
B -carotene of yacon leaves, stems and tubers

Constituent Fresh Dried Fresh Dried Fresh Cured
(mg/100 g) leaves leaves stems stems tubers tubers

Ascobic acid 4433 1453 408 976 277 287

Chlorophyll 13503 57346 1460 3468 NA" NAP"
Tannin 4330 71666 2663 40800 NA!" NAPV
B -carotene ) 1

(/100 g 901 10765 NA"” NAY 040 055
"Not analyzed.

HIE2] Cof &zt

obZ o] 29 HEtdl Co] S Table 3¢ VERAATH
AN JoA HIEW Ce 4433 mg/lOO g2X Az 99
1453 mg/100 gt} w9ton] o]RAL 1pnl Yro %D
24z mos FHATKie, 19). AAE £719 2L 4083
277 mg/100 golPY T3 2L Zz 9763} 2.87 mg/100 g
ol Hnz F FFo] 2F FVNE AR vEey
o|RE Az AT FEY Fad wEe dHHA FUtE
Aztan.

Chlorophyll &z

Table 3o utehdule} o] chlorophylle} P& AT &
7 Z7)9A 2z} 135033 14.60 mg/100 g& VERH Az
Folle 24z} 573467} 34.68 mg100 g= e Hirayama
s} Oido(22)= 414138 AlFA)] 99 % chlorophyllg e 70
mg/100 go] ATk M3} on Khachik 5232 Ax AF
22} % chlorophylig}aFo] 11436 mg/100 golcky A 3tS

on o] F24)2 FAUZ AlFgAA % chlorophyll §H&Fo]
990.69 mg/100 golYttr Btk AlFAe FF W=
T Aoz JIAAT AQAF A Histe Hzxd Ao T
o] HA F& AL ¢ F o B AFAME o9 FARRE
A%g At 23 FFE AMM AFAY HIuxe
AlFAel vlst] HA Eohon FEAZ HIYI0Y F
chlorophyll 951.5 mg/100 gRti= ZHYx o252 612
mg/100 g H|&3 FFo|Uct ol HQe)F H TN
chlorophyll 2 1 {7} dakslatg-o] ok B y3}ed
oFE 219 chlorophylll] i3t v]sAdo] FEH)

B-carotene &zt

AAE 9] f-carotene] FFHFHLE 501 pg/100 golglo}
Az Fole 10765 pglod g2 Z7HIAom Haldae
A% Z10] 040 £g/100 golR et WX Folle 055 g/100
golth B-carotened Eatsl Ajo] glow ¢+g uHIEF
Z+E Al Al Qe RAeZ geA UTh28). okE9
Aol Qe TRE B-carotencd] o]fueloz ofEel 9z}

E718 ol 8% A F79 o] ZtEnh

weleel g2

ofZe] F-oid ¢ A {3 IS HPLCE 243
o] Table 40 YeRAUTE ok &, 27, 2N Fa3
3o dF{F< glucoses} fractose7} 2 550} glon 2

72 sucrosed} maltose 5o AF FHOl AU F9
W 2o ks B glucoses) fructose% vzt A o,
=7 l 2 A2 W o] 7H %8 0499+ 081%E RS
1549} 244% S
UrE}LH‘RiE‘r aglx ‘JJr 571011/\1 zﬂ Rol AxF A
B} o] AF FUEde e %%aoﬂ o8 A
A F7het ioixlﬁr AN 1 F7hE0 MAFE
He Ao Rol gt FEIW] g e FUht
ofUz}l F&AAA Aol Foz HEg Ao *32}%1
t}. Sucreser= AT A EVldME HEO] HA R
o 2A 034%=2 el AZx" 47 HYI2gMe Z}
7} 083, 058%% UEldth Maliser AME o, 7] Z
oA Z+z} 004, 001 2 001%0IYn AZXH ¢, £7]
2 Y2 NE 227 024, 001 L 004%o|AErt B AF
9] Azl mulEgd & FElde S vlmsjrw A
Mg 9, 27 £ H2dM 747 027, 068 2 1.64%E e}
yen Az ¥ ¢, €7 ¥ & 7 303, 076 %
4.60%S UeEh)RT}. Fractose, glucose % total free sugare=
AY 32 zHzh 086, 1.08 L 194%, FLArE] 051,
027 © 2.92%, X172 062, 084 I 233 So ula] YR
wo Holx {aF 59 362, 431 © 9.80% K= FHAY
TH18, 29-31).
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Table 4. Content of free sugars of yacon leaves, stems, and
tubers

sugar Fresh Dred Fresh Dred Fresh Cured
(%) leaves leaves stems stems tubers tubers

Glucose 012 085 032 065 049 154
Fractose 0.1 L1l 035 010 081 244
Sucrose ND.” ND.” ND” ND” 034 058
Maltose 004 024 001 001 00l 004
Total 027 303 068 076 164 460

UNot detected.

Table 5. content of free amino acid of yacon leaves, stems,
and tubers

Amino acid Fresh Dried Fresh Dred Fresh Cured
(mg/100 g) leaves leaves stems stems tubers tubers
Aspartic acid 939 1957 750 1071 054 215
Glutamic acid 20.14 3559 1082 1665 1.11 3.80

Serine 536 5098 332 1928 264 376
Glycine 280 6126 1343 5363 865 320
Histidine 366 2250 366 189 178 1290
Arginine 197 3946 909 5022 059 284
Threonine 276 1723 309 1743 1219 16.17
Alanine 177 1904 173 1161 065 072
Proline 396 18574 289 30291 107 142
Tyrosine 646 2738 739 3091 105 352
Valine 253 2674 198 1820 174 357

Methionine 022 1758 335 1084 0838 340
Isoleucine 4039 418.13 54.00 386.13 2633 48.94

Leucine 242 2927 194 1114 087 096
Phenylalanine 7.38 2074 787 2083 171 555
Lysine 090 534 160 393 093 225
Total 117.09 996.52 133.63 966.30 62.70 115.10

welofolintte| Eat

okl R felolrly FHE Table 5o EhR
£} ojulinato] o}F sl REsol ATk 2 Fo
A% Brobu Q) isolencineo] 71 Bol FHH UK
ov} 9, 271 2 A2 AHE ol 247 4039, 5400 %
2633 mglo0 ¢ FHH] AL A=Y RoIH 27}
418.13, 386.13 & 4894 mg/100 g 5o UJQTF 2wl o}
Yeh A Al B 8% ot 3 7%e] T4
g0} 1o} F& olvledt JFUCE o]8F £ UL Ao
2 4AEg. 99 270d% R4 o= guamic
acid, threonine % lysine S0} BE % ohje} W4 ofrlx
g HIR sl ojplieale] ZnE GRsel Yol Foyst
HQ FRolN F2Y B ok} VIR AYs) of
PR F& 7154, 7154 &= S 018 B + 3
& Zolth E@ S4AZ F2olAe) feiotulmat o)
AQE ARt AAHCE Bol Uehton] $RZU0 e
& BB BT QAN ojplmse) Aoiael g

7= Ae ASR A ol g dFe goz o
Fol Aol & oz Azdth adu £4FY FIde
gt o] FolslE threonine, glutamic acid  lysineo] Th&F
ol do R FAH Rz MZHD F Holy
EAL AAE 4 &7 2 A2 A7 117.09, 13363 2
62.70 mg/100 golx Zd Folle z2tZ 99652, 966.30 %
115.10 mg/100 go} At

d 8

ok o] IZol|= glucosed} fructose £ fracto-oligo@o| Tt
ZF dREel 7154 SAREA o] glon o5 A
o Hlagade] FH¢ fElstn A f3Te 72,
el Y F ZFEAE JgE 5+ ddh T4 AR
H29| fracto-oligoBe] o] AA F71elr]) W F5
= AR F AAse Aol v sy BUx} go] AHE
AU ZAAE AHolo] HAY te ZAF o] gEE
A Holz F& Aoz Aztdc

93 Z7] chlorophyll, A -carotene, tannin ¥ Hg}F C
ol O TRl glo) ERATY ¢ 2L Fashatgol
Qe 2L 7154 AFLAE 4% g 5 e A
olt] o] o]&3lo AE 71FEY L&AV HEEd o
AAY o Bojx $& Aoz Az

0

2 o

oFZ(Polymnia sonchifolia)e} 4E7}goje] A4 FYE
JRAEY AN &, E7), AT A2 Y9 27 2
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>
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.]
£ 9230%0 B2 T 2797%E TA AP on, I
A AHE AL 89.52%010 0} F5: B 86.9%2 FE
ezt A vk 99 AW, thiA, MR, ascorbic
acid, chlorophyll#} tannin®] 3 Z718ch o @itk A3
o FHIZNA diEde BT 004%, A2 Ztzt 031%,
043%, 3% z+z} 040%, 042%, ascorbic acid: z}zh 2.77
mg/100 g} 2.87 mg/100 g&A & xjo]E Ho|A] YUt F
238 FrIEL o, 7, 244 EF P, K, MgolQith
FEHTE & 7], I BF glicoses} fructose”} F83+ 4
g olFL ARLH, AIdME ZE Bo] F& F T4
Z7HIEoE frElolu et BE A|gdA isoleucined] 3
o] 71 BWstth B-caroteneo] T A1XF Aol 901 4
g/100 g, D20l 107.87 £g/100 gol R, )24 0.40
£g/100 g9 F5TA 055 1g/100 g2 LIESTE
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