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Comparison of Nutrient Composition of Yacon Germplasm
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Abstract - The aim of this study is to provide the basic data for yacon [Samallanthus sonchifolius (Poepp. & Endl.) H.
Robinson] in dietary food. The nutritional compositons, such as protein, ash, carbohydrate, dietary fiber, vitamin and
fructooligosaccharide, were analyzed for 4 yacon germplasm lines. Yacon has low calories with only 46 ~ 56 kcal/100 g.
The contents of water, fat, ash, protein, carbohydrate and dietary fiber were ranged 85.9 ~86.8%, 0.1 ~0.2%, 0.2~ 0.3%,
0.5~0.7% , 12.2~13.1% and 1.05 ~ 1.14%, respectively. The iodine-starch test did not show any color or precipitation
reaction, which indicates that yacon has no starch content. However, in the absence of starch, yacon is rich in
fluctooligosaccharide, which is between 9.6 ~ 11.1%. Maltose is present in the larger amount, followed by sucrose, glucose,
and fructose in terms of free sugars. The analysis of minerals revealed that yacon contains potassium in the larger amount
of 141 ~176 mg/100 g F.W., followed by magnesium at 8.2 ~ 10.6 mg, calcium, and sodium representing the least present
mineral. Yacon proved to have a total of 17 types of amino acids, which are between 404.0 ~581.8 mg per 100 g of yacon.
Glutamic acid, the main sweetening component, is present in the large amount of 94.0 ~ 182.2 mg/100 g F.W., followed by
aspartic acid, arginine, and alanine. The proportion of the essential amino acid was 24.8 ~33.6%. Results of analysis also
showed that yacon contains 0.001 ~0.024 mg, 0.03~0.11 mg, 0.02~0.3 mg, 0.3 ~0.4 mg and 14.1 ~20.6 mg of [3-carotene,
thiamin, riboflavin, niacin, and ascorbic acid, respectively. It is also likely to be highly used as functional food material in
the future because it is abundant in both fluctooligosaccharide and antioxidants which are important functional components.
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Table 1. Tuberous root characteristics of different yacon lines

Lines Shape of tuberous root Flesh color of tuborous root Collecting site

HLY1 Spindle Light beige Suwon, Gyeonggi-do
HLY2 Rectangular spindle White Naju, Jeollanam-do
HLY3 Spindle Orange Okcheon, Chungcheongbuk-do
HLY4 Spindle Beige Okcheon, Chungcheongbuk-do
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Fig. 1. Morpological characteristics of yacon leaves (left) and tuberous root (right).

-10-



o
sto] YAX & 20 g& EEAAXT &, 0.2% TARIUEE
(NaOH) 20 mLoj 24A]7+ S BasfA 0.2% NaOH
GAow AAR ok 250 ume} 150 umé| A= AL
SR AlFSHTE IM oA E4Kacetic acid) & pH
6.5~7 5% Z3FA7] & 5500 rpm o2 1057 YAR

5t AABIL, B HES A F 40T oA
48A7F B A2 AA FAE SA B3 ARE o
Z32 Q0T AE HkS(iodine starch test)S AA|5to] F
sFa{u] 7 (Nicon SMZ—800 Stereoscopic Zoom Microscope,

A

= o
ASHE

Nicon Instruments Inc,, Tokyo, Japan)& ©]-&3} 20
Nz Spele AaS el

A5 (KFDA, 2005) 2] ®Hof &35}
AA R 10 gofl 80% o 50 mLE 713t
o] #2&7](Ultra—Turrax T25 Basic Homogenizer, IKA
Co., Staufen, Germany)= 9,500 rpm .2 1327} n}a5}a1,
50 mL2 835t the, oJ1x|(No, 2, Whatman International,
Maidstone, UK) & o135t & w42 (Sugar analyser,
Toa Dkk, Tokyo, Japan) 2 £413l%tt E42AL &
S = 0.2M FABRIEE(NaOH)E ARESHGl e T4
£ B4 AY(PCI-520 4.6 > 150 mm 0.5 wm, Dkk Toa,
Tokyo, Japan)< ©]-83t9ith #EEHE FFIA T
EA gga wrEso] BEE 71702, 0.4, 0.5, 0.5 g
& & 50 mLE =0] 32} 2842 100 mL7HA] A& &,
Sgslo] EERO10R 41T, AAE AR e
$9 2 mLE Fsto] Wreel B (0,45 um, Milipore,
Bedford, MA, USA) 2 o7}t & A=290%%](Auto sampler
ICA—200AS, Toa DKK, Tokyo, Japan)S ©]-835}o] HA]
st} old 8= 8ol #42 0.7 mL/minZ SFGIH,

T E &) 42 AZFFH(KFDA, 2005)90 &
shol ANSlSIT), Sl BAE 919 23T A o
2 W 9] e (0,45 um, Milipore, Bedford, MA, USA)
2 ojjat & melEelage] Ao AgalYr, met
B 328N 24| (Fructooligosaccharides
Set, Wako, Osaka, Japan)& 9|3 ALEZ(1-kestose
=GF,), YAEZ(nystose=GFs), THEFT-AYAER
(1 - fructofuranosylnystose=GF,) & 0.4 g F3}o] Z}

20 mLo| WAZAATo] YL ER4R EATA A&

[kl

7}

11 -

oFZ FAARA9
Ao REANOR o|gsigrt, WA ARokE 1e)
695 HPLC, Waters Co,, Milford, MA, USA)
W ZH(Carbohydrate LC—NH; 4 6x250 mm
5 um, Supercosil, Bellefonte, USA) 2&5= 30CE X
SHaL, o] FA o EYE™: F-F(acetonitrile:water
=70:30, v/v)& o] €389 o, §42 1.0 mL/min= 3}
1, 245 AE7](Waters 2414 Refractive Index Detector,

Waters, Milford, MA, USA)E o]&3}3t},

FHE F1ES BAs] flel Al &2
AR S Hs AT ANAAS, 20110 F33ieh 52
AZAZ AR 1 g2 HEE v (teflon vessel) ol B 7,
35%2] HNOs 10 mL2 Z7}3te] 13w} Ha) 42| (Advanced
Microwave Digestion System Ethos 1, Milestonesrl
Co., Sorisole, Italy) & ZTUjof|A] 200C of|A] F3l of
A7 2 W72 F 12087t A Bl S AlAlstolch 2alj7t
i A B-8HL o]3}%|(No, 6, Whatman International,
Maidstone, UK)& ojy}sto] FAof o] &si3ict, Zg, Z
&, "l 9 UYEES f=Addd A7) (Inductively
Coupled Plasma Spectrometer, Optima 2100DV, PerkinElmer
Co., Norwalk, CT, USA) & EAgt & Ao 7 3ilks)
gt S=AgRFE XY (plasma control Gas flow) Q)
25242 Plasma 15 L/min, Auxiliary 0,2 L/min,
Mebulizer 0.8 L/minZ 3}%1l, RF Power 1300 watts,
Pum flow rate 1.5 mL/min®|¢lo™, Z} F7]4E9 4
S-S ZHE 766,490 nm, ZH5: 317,933, ulluj<s:
285.213, UE&: 589.5920]t},

oful At 24
opo] ¥ Lol TG ofu] Al T A SSAN
SHA(NIAS, 2001)9] Al A2
74 ofuliAbe o2 WY AzohE
dslo] = (ninhydrin) ZAE
B BASIAT, T4 ob]iAt 15
AN FEE 12 23 24 S
£ 0.2 g% BofTol Y 6N Q4
gr7]8kaL 110 C ol A 24A13F 7h4=1-3]
5=7](Rotary Vacuum Evaporator N—1000, Eyela Co.,
Tokyo, Japan) 2 719} 5=5}0] 34 €H(0.2M sodium

=

4



HEEEHEGE Korean J, Plant Res, 26(1) : 009~018(2013)

citrate dehydrate loading buffer, pH 2.2)< 7}5}¢] ¢
2| (No. 5B, Whatman International, Maidstone, UK)
= oj7sto] 50 mLE 83 5 WH Q] HE(0.45 um,
Milipore Co., Bedford, MA, USA) % &Ji}3} the ofu|i-Ab
-8 B A7](Amino Acid Analyser L—8500A, Hitachi,
Tokyo, Japan) = 2A35}9tt &3HS A Y (methionine,
cysteine)> AR 0.2 g &3l ¥al 3p7fulik(formic
acid) 20 mLE FU3aL 124171 oA WART &
o che pAlslt, AR ZUe
2(Cation separation column 2622SC ®4,6<30 mm
Hitach Co., Tokyo, Japan)S AR89, ©]
¥ o A|E(PH-1, PH-2, PH-3, PH—4, PH-RG, Kanto
Chemical Co., Tokyo, Japan)S ©]-&5}91L,
d3sto] = (Ninhydrin, Kanto Chemical, Tokyo, Japan)
o7 o] g5l EEEML ofulinil SRFEEFE(Amino
Acids Mixture Standard Solution, Type H, Wako Pure
Chemical Industries, Osaka, Japan)< AM&S}SITH o]
FA)F 8-<&(flow rate)2 0.4 mL/min, ¥F-N5-<40 0 35
mL/min® & 3tgen, #AY exl 57C, vrgerl:
130C 2 BEAstgon, A&2uz-2e 440 nm} 570 nm e

bl
9

Z(KFDA, 1999)9] AFHHE 7]
(B—carotene), Elo}(thiamin),
Y HZeH (riboflavin), Yo}Al(niacin), O}AFZHAL
(ascorbic acid) 2] $FeFe EA51ct HEPIRZEL 74
& (KOH) o gt HPLC 7|7| 24 o2 YA ZE 9
A2 FASE T, 0.2% ofA~F 218 A Ascorbic acid) 20
mLE Yl 22004 80C 1587k
AJskal, 80% AtebAE
A 80C 208 H):=3}

u
<

(hexane) 5 mL&

HPLC(Shiseido, Nanospace SI-2, Tokyo, Japan)Z &
Helgiy, 171BAZAS o BAS dEke e B

L o o=

HofH|2/Z5F4~/ E]oE]2}T(methanol: methyl tert butyl

S12-

ether: water: triethylamine = 81: 15: 4: 0.1, v/v/v/v)
o2 sfo] 450 nmoj|A #AEIGITE Eole HeaE
(Thiochrom) FFHMHOZ YA RE Yi =z FAT
3t o}S A A7 &M (5 mM sodium hexanesulfonate)
7Feto] 3025 ¢t 25" 72 53 £ 50 mLE F&
3,000 rpmol A Y4Ee|sted oJ¥}3to] HPLC
(Shiseido, Nanospace SI-2, Tokyo, Japan) &3}
At ol FAL AL EAUESR/WE-2(5 mM sodium
hexanesulfonate: methanol = 35:65, v/v) °& ZH
(Capcellpak UG120V ® 4 6X250 mm 5 um particles,
Shiseido Co,, Tokyo, Japan)dFo] 270 nmof|A] EX35}+%
o} g2 Eele FojEeH] (Lumiflavin) FHOR AJR
YRS Fof 279 25 7hel A7) e HRARE
A 7Fsgk gt wlAsHA #afate] 2 Egtsto] 70~80C 3
2pZOA 15~2087F F=E389iTt
mL 5 2R Ee 0.05~0.5 mgo] HEE 4H
AlggolS wk= T2 of7s}o] HPLC(Shiseido, Nanospace
SI-2, Tokyo, Japan)= &34t o)A Al1lAkd
/MW EE 10 mM (monosodium phosphate: methanol =
75:25, v/v) 22 3}o] Z(Jascopack Fine Sil-NH2 @
4,6mm><150mm, Sum particles, Nihon Bunko Co,,
Tokyo, Japan)& olgsio] Ferielelz Zgesc |
opilE AY3|(Konig) WHERIMOZ YAAEE 100
mL HAZEkA T @il 5 mM hexanesulfonate &S

2100 mL2 3839} o] §9S 3087t

= [e]
FeHE

F=
HPLC(Shiseido, Nanospace SI-2, Tokyo, Japan)= £-4]
S5ict. olEAHe SAMEAFES/IEHS(5 mM sodium
hexanesulfonate: methanol = 70:30, v/v) 2.2 &} 260
nmO 2 B3It ofAT 2 BARS 5% WEFQIAHmeta—
phosphoric acid) &N o7 F&3le] 1S MH =0}
E 11 (HPLC, Waters Corp., Milford, MA, U.S.A.)
BA519 0, ZH-2(Inersil ODS-3 © 4,6%X250 mm 5 pm
2y 7%
S o] g3toit, f&(flow rate) 1.0 mL/min, ©]FAR
0.05 M ANQIAEEE/ oA EVo| EE(potassium phosphate
monobasic: acetonitrile = 60:40, v/v)Z 254 nm(Waters
2996 photodiode Array Detector, Waters Corp., Milford,

MA, USA)olA E4aieit,

particles, GL Sciences Inc,, Tokyo, Japan)



Table 2. Contents of general component and energy in yacon tuberous root

Lines Moisture Protein Fat Ash Carbohydrate Dietary fiber Energy
(o) (o) (o) (%) (%) (o) (kcal)
HLY 1 86.8 £ 0.2 06 +002 02=+002 03=+000 122+019 107 +02 46 + 0.6
HLY 2 89+03 07+001 02+£001 03+001 129+032 114+03 49 £ 1.0
HLY 3 8.0+ 02 06+001 01=+00l 02+001 131+016 1.12+02 49 £ 0.6
HLY 4 8.3 +02 05+000 01+£000 02+£001 129+025 1.05+03 48 £ 0.9

“All values ares expressed as meanstandard error of four times determinations.
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Fig. 2. Typical characteristics of starch derived from yacon
and potato, respectively. A= lodine starch reaction, B=
Extraction of starch by Juliano method.
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Table 3. Contents of free sugar and fractooligosaccharides in tuberouse root according to different yacon lines

(o)
Lines Glucose Fructose Sucrose Maltose Fructooligo saccharides
HLY1 0.27 + 0.02° 0.14 £+ 0.02 0.67 = 0.05 1.61 £ 0.16 10.5 £ 0.3
HLY2 0.67 = 0.13 0.24 £+ 0.02 0.74 = 0.04 1.67 £ 0.13 9.6 £ 0.1
HLY3 0.69 = 0.04 0.23 + 0.01 0.87 = 0.04 1.83 £ 0.54 10.1 £ 0.3
HLY4 0.59 = 0.06 0.25 £ 0.03 0.87 = 0.02 1.84 £+ 0.64 11.1 £ 0.3
“All values ares expressed as mean + standard error of four times determinations.
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Table 4. Contents of minerals in tuberouse root according to different yacon lines

(mg/100 g)
Lines Potassium (K) Calcium (Ca) Magnesium (Mg) Sodium (Na)
HLY1 168 + 2.0° 6.5 £ 0.6 82 +£ 0.2 1.3 £ 0.1
HLY2 176 + 8.9 83 £ 0.5 10.6 = 0.7 32 +05
HLY3 141 + 10.5 7.6 £ 0.1 9.5 £ 0.5 33+02
HLY4 141 £ 6.5 8.1+ 04 99 + 1.2 37 £ 0.7

“All values ares expressed as mean + standard error of four times determinations.
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Table 5. Contents of amino acids in tuberouse root according to different yacon lines

(mg/100 g)
Amino acids HLY1 HLY2 HLY3 HLY4
Essential amino acid
Methionine 9.0 £ 0.5 8.0 £ 0.2 44 + 0.1 43 £ 0.1
Threonine 21.7 £ 0.1 20.7 £ 0.1 124 £ 0.2 134 £ 02
Valine 25.8 £ 0.1 2477 £ 0.2 155 £ 03 154 £ 03
Isoleucine 242 + 0.2 259 + 2.7 132 + 1.0 141 £ 19
Leucine 38.1 £ 0.1 352 £ 0.3 184 £ 0.2 19.1 £ 0.5
Phenylalanine 199 £ 1.3 21.7 £ 1.3 184 £ 1.5 165 £ 1.2
Lysine 29.8 £ 1.0 31,1 £ 1.2 21.0 £ 1.8 212 £ 1.8
Total EAAY 168.5 167.3 103.3 104.0
Non-essential amino acid
Cysteine 6.7 £ 0.1 57 £ 0.1 53 £0.1 53 +£02
Aspartic acid 424 + 0.1 42,6 = 0.2 393 £ 0.6 40.7 =+ 04
Serine 18.1 £ 0.1 184 £ 0.2 13.6 £ 0.2 152 £ 0.3
Glutamic acid 131.2 £ 0.7 1823 £ 0.7 94.0 + 0.6 1124 £ 0.8
Glycine 203 £ 0.1 20.0 + 0.2 12.8 £ 0.1 124 £ 0.1
Alanine 363 £ 0.1 333 £ 02 17.7 £ 0.1 19.9 + 0.1
Tyrosine 109 + 04 127 £ 1.0 88 + 0.5 91+ 04
Histidine 145 +£ 2.1 142 £ 09 234 £ 14 220 £ 1.5
Arginine 32.1 +£0.2 60.7 = 0.2 684 + 1.6 624 £ 13
Proline 20.8 £ 0.3 246 £ 0.2 174 £ 0.3 16.5 = 0.6
Total NAA* 3333 414.5 300.7 308.4
Total Amino acid 501.8 581.8 404.0 419.9
EAA/TAA(%) 33.6 28.8 25.6 24.8

“All values are expressed as mean = standard error of four times determinations.

YTotal EAA: Total essential amino acid.
*Total NAA: Total non essential amino acid.
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Fig. 3. Contents of vitamins in tuberouse root according to different yacon lines.
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