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Nutritional Compositions of Three Traditional Actinidia
(Actinidia arguta) Cultivars Improved in Korea

Dong Eun Jin, Seon Kyeong Park, Chang Hyeon Park, Tae Wan Seung, and Ho Jin Heo

Division of Applied Life Science (BK21 Plus), Institute of Agriculture and Life Science,
Gyeongsang National University

ABSTRACT Nutritional compositions of Korean traditional actinidia (Actinidia arguta) cultivars, such as Otumsense,
Chiak, and Skinny green, were investigated as high value-added food substances. Among minerals, K content of three
cultivars was the highest, and P, Ca, and Na contents were relatively higher than those of other minerals. Contents
of essential amino acids were analyzed as follows: Otumsense (198.48 mg/100 g), Chiak (413.50 mg/100 g), and
Skinny green (270.07 mg/100 g). Total amino acids of Chiak were the highest among the three cultivars, and major
amino acids of the three cultivars were glutamic acid and aspartic acid. Analysis of fatty acids showed that major
fatty acids were palmitic acid as a saturated fatted acid and a-linoleic acid as an unsaturated fatty acid in the three
cultivars. Glucose and fructose were major free sugar constituents in the three cultivars. Total free sugar content of
Otumsense was relatively higher than others. Finally, niacin and vitamin B¢ of Skinny green (1.55 mg/100 g, 1.92
mg/100 g) were the highest among the cultivars. However, B-carotene as a vitamin A precursor (3.82 ug/100 g) and
vitamin C as a natural antioxidant substance (47.18 mg/100 g) of Otumsense cultivar were the highest.
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B Ao Abed ZA EEFU (A arguta) L A
Hdyegtdo gz HE oHAMAE 20133 9¥ AlFto,
FENTAAA MFR Ao, 273 FE2 Ad FF
Aol A 2013\ 1090 A Fujste] 749 T
B 4°0) ¥ P& HI(-70°C)3te] ARGt A3l A

Z+ Alg 0.1 goll w38 A (HCIO,:
HsSO4 : HoOp = 9:2:5) 25 mLE 7}3te] & FH(hot plate)ol
A Ao R W mzhA] e § 100 mLE 488t
o] #(Whatman No. 2, Whatman plc, Maidstone, Kent,
UK)3F % inductively coupled plasma(Aton scan 25,
Thermo Jarnell Ash Co., Vitrolles, France) 2 4] 3T},
1,300 Wolw,
1.5 mL/min&. & 3} 3L, gas

EXZA F radio frequency power:
analysis pump flow ratet
flows+= plasma 15, auxiliary 0.2, nebulizer 0.8 L/min®

2 8o A ATHO).

ofoll At ZA

M85 A4 FHsl 6 N HCl €98 718ta A3 Hi
3to] heating block(110£1°C)ol| A 24413 &<t 7h12-4)
AN F- glass filter® ]38k o] A8 3 WA 557|(EYLYA,
N-N series, Tokyo, Japan)& ©]&3}e] HCIS #| A 3slaL
FRTE 33 AAS o5 2 553k sodium citrate
buffer(pH 2.2) 2 mLZ &3]3t ¥ 0.22 ym membrane fil-
ter®2 o] gk of A& opn| =4t 4 7] (Biochrom 30, Bio-
chrom Ltd., Cambridge, UK)E o] &3}o] A3t} &4
o] "3 columne ultrapac 11 cation exchange resin
(11£2 ym)& AF&-st3, flow rate®} buffers= Z+2} ninhy-
drin 25 mL/hr9} pH 3.20~10.02.% 3}9, column =%}
reaction ==& Z+7} 46°CS} 88°C=E 44% &<t #2351

tHO).
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ZAL FE2E B9 AR 2 g% A== (Toyo Roshi

Kaisha, Ltd., Tokyo, Japan)oﬂ
soxhlet =& o2 ¢k 16A)17F F53810] =AHS a1, o]
o 0.5 N NaOH-MeOHZ Z}Z #7138k & 80°Coll A 10+
7t methyl ester3}A]%Z] T2 n-heptane 4 mLE 3 7}5}¢
4~5%-7F ¥X]3kaL, NaCl 348 2 mLQ]r ether 20 mLE
71t & etherd & FHANET 53 & GC(GC 5890,
Hewlett-Packard Co., Avondale, PA, USA)E 43519
o 242702 columne supelco wax 10(60 mx<0.32
mm 1.D.)S A}8-3}aL, injector temp@} column oven temp
= Z+7} 250°Ce} 260°C=E 3}, detector temp@} carrier
gasE 280°CeF NoE 3}al, split ratio 30:18 @po] &=
RESA=IC))

231 ethyl etherE 7}819]

g 24
FEg 42 4 AR5 vhgk = Choi 5(10)¢] W
o2 f89 FES 0.45 ym membrane filter® ]33k

% Sep-pak Cig= A4 @ Gl B9 A A3k t}3 HPLC
(U3000, Dionex, Sunnyvale, CA, USA)E E2 &3t}
Columne ZORBAX Carbohydrate(Agilent, Santa Clara,
CA, USA)E AF&31H, solvent: 80% acetonitril¥} flow:
1.0 mL/min, detector: RIE A}&-3}% 3L injection volume
2 20 uL= 3.

HIEFZ! By, HIEFZ! Be H niacin &4

TSR AR5 50 mL 24 ZehAAe] ¥al 5 mM so-
dium 1-hexanesulfonate €S 73] 303 =S 95F%
712 F%3 3 50 mLE ALYt =252 0.45 um
syringe filter2 o] #s}le] HPLC(U3000, Dionex)® A
331t Column2 Dionex C15(4.6X250 mm, 5 um)S& A}
|3}a, o] 542 A: acetic acid 7.5 mL$} triethylamine
0.2 mLE &3 5 mM sodium 1-hexane-sulfonate sol—
ution 1 L, B: methanol gradient condition® & 43}
It} HPLC #241 A] gradient elution Z=7-& 0 min, A 100
% B 0%; 6 min, A 100% B 0%; 13 min, A 80% B 20%;
15 min, A 80% B 20%; 17 min, A 20% B 80%; 20 min,
A 0% B 100%% 3lloH, f42 0. 8 mL/min, &Y F
20 uL, =71+ UV A&71E AH3E A 342 270 nm
oA A EFATHILD).

N A

ANBRE FdsH B8 & dAF A8 E Asto] F
4 50 mL2 48311, water base(70~80°C)oll A 20%
F kgAY, &AL WSk § 0.45 pym syringe filter

[e)
2 oj3}sle] HPLC(U3000, Dionex)® #4183t} Col-
umn< Dionex C15(4.6X250 mm, 5 ym)S AHE-slal 73
2 0.8 mL/min, FYFS 20 ul,, A&7 UV AE7E A}
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£ 20 mL

l~>

9] 10% metaphosphoric acidZ

S A Fake] 5% metaphosphoric

#23tHE A|&E 100 mL mass
£ 9] 5% metaphosphoric acid o2 &

715 A& & mass flaskdl &3l 100 mL&E B3 t}&
0.22 um syringe filter® o] 33}o] HPLC(U3000, Dionex)
2 24339, Columne Dionex Ci5(4.6<250 mm, 5 pm)

< AFE3kaL, solvent 0.05 M KHyPOy :

acetonitrile(60:

40)% flow ratex 1.0 mL/min®. 2 3}¢lew, UV 33
254 nm, injection volume& 20 uL® 3l TH12).

p—Carotene 24

AR E 22 mL cap viald] €2 & 10 mL¢] 1 N KOH7}

ol Qi T4

JdEr23 0.02 g¢ BHTE

A7,

Cap vial heating blockel] ¥ & 100°Col| A 30% F<t

wol 4 2oz
40 mLE&

A, WS A0 F cap vial: Al
o A% A5E 250 mL &
xsl Aa4 20 mL9Jr Aol el 2

FolHl2 Fubg 355te] 40°C 0|5l A

WA

A7kstel 4

3 5 o%uro}o# HPLC(U3000, Dionex)® A]3kt},

Column< Dionex C1(4.6X250 mm, 5 um)<
o]%A4ke 0.22 mM BHTE 3Hi-~

AHg-8h9 3

171 ethyl acetate : ace-

tonitrile : acetic acid(30:68:2, V/V/V)’E— ALgelsith 75
2 0.8 mL/min, Y2 20 L, %
array A%7], 372 450 nmol| A v‘f—/»‘i SFATHI,14).

SAHXE|

Z7]+= photo diode

RE A¥L 33 vt AA|ste] Ha3 TFEHAXF(meant
SD)E Yeh o, ZF Fgkol] gk A5 SAS® ver-
sion 9.11(SAS Institute, Cary, NC, USA)% o] -g-3}o]

Duncan's multiple range test® 3
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A FEJ) (A, chinensis)®) SH-23} Bl sl S “ﬂ
Ca® Na9] a2 Uil EEvie) FE59 Aol 43
© 7 A YA, K3t Pl e FE719)9)

e o) JrfHor vhe SRS Hv(12).

ofo|ic it Shat

T4 o AkS #4138 AF= Table 29 o] AA 17
Fol wEl- T 84U, LAl o, 27| 1l 3FF
o 74 opu| At Ao gt e 7 Q- A
(601.17 mg/100 g, 198.48 mg/100 g), *°}(1,219.82
mg/100 g, 413.50 mg/100 g), 22714 1=%1(812.68 mg/
100 g, 270.07 mg/100 g)o.& A= ek )54 4 17
Z9] A olu| Al = FQ ofu| =40 B = glutamic acid
¢} aspartic acid7} Az oz = vpgkon 7 FdFEe
Z}Zy o "y Al 96.42 mg/100 g, 75.68 mg/100 g, x|t
190.27 mg/100 g, 139.80 mg/100 g, 2271 1¥ 116.47
mg/100 g, 91.53 mg/100 gﬁi A5 ¢l th Walton &
(13)2 Actinidia delicosa %% 71919 ofn|wil 24 9
ggeks =As 43 = 2%—_/] olu| = Alo] Hg]. %A

Fom EF FQ ol 2= glutamic acid, aspartic

Table 1. Contents of minerals in Korean traditional actinidia (Actinidia arguta) (unit: mg/100 g)
Otumsense Chiak Skinny green Previous report’
K 124.394+21.78 146.11+14.20 108.82+12.25 266.86+5.00
Ca 31.23£2.15 36.71+4.69 44.41+8.64 23.8442.10
Mg 19.11+0.81° 17.16£2.71% 14.76+1.31°
Na 22.50+0.56 35.18+15.92 35.02+15.24 21.50+1.58
Fe 2.01£0.32 2.52+1.03 3.64+2.34
Mn 0.24+0.02 0.19+0.07 0.12+0.04
Zn 0.77+0.33 0.91£0.91 1.45+0.92
P 35.68+1.53" 37.42+3.62° 19.2342.17° 71.8249.18
Total 235.96+27.54 276.22+43.18 227.494+42.96

])Jeong et al. (12).

Means with different superscript letters in the same row are significantly different at P<0.05.
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Table 2. Contents of total amino acids in Korean traditional acti-
nidia (Actinidia arguta) (unit: mg/100 g)

Otumsense Chiak Skinny green
Asp 75.68+7.66°  139.80£6.97°  91.53+3.44°
Thr" 28.713.05° 74.0043.64°  44.65+1.71°
Ser 30.58+3.82° 63.55+4.04°  45.762.67°
Glu 96.42+16.37°  190.27+17.38" 116.47+12.96°
Pro 26.63+5.59° 50.17£1.95°  30.84+3.09°
Gly 34.134£3.74°  81.7544.25"  51.35+2.26"
Ala 53.3246.26°  101.17+7.14"  86.83+7.67"
Cys 7.98£3.23°  21.49£11.65° 12.61+7.02°
val" 30.87+3.36° 67.48+£2.80"  43.64x1.57
Met" 8.22+0.82 8.51+0.13 8.55+1.19
Tle" 28.3242.66° 65.14£2.70°  40.61x1.50°
Leu” 44.26+3.62° 74.66£3.25°  50.43+2.78°
Tyr 21.43+5.97° 62.53+3.05°  37.07+1.19°
Phe" 25.73+3.24° 56.40£3.67°  35.15£1.07°
His 13.90+1.85° 2547+1.98°  18.13£0.95°
Lys" 32.3843.60°  67.3243.52"  47.05+1.71°
Arg 42.61£7.58°  70.13+8.24°  52.03+11.07"

Total E.A.A" 198.48420.39  413.50+£19.75 270.07+11.56
Total A.A 601.17+82.51 1219.82+86.44 812.68+63.92

YE.A.A: essential amino acids, A.A: amino acids.
Means with different superscript letters in the same row are sig-
nificantly different at P<0.05.
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A}, ol = E 3 A HHALO 2 A4 9] stearic acid9} EE3D
A ik o 2 2499] linoleic acid & 242 ¥4l
(3.81%, 14.11%), *1°H4.93%, 12.99%), =711 1¥(6.81
%, 14.38%) 2.3 A 5 31th. Piombo 5(14)2 7191 Al
E xR alke] ko] 78.4% $HrEo] Juka Bl
o, oo} Hlw) B uwf E Ao v ExstA 4
T O] EZTTHo AE2HRH fEE Aow dd

o} gk Esp A A EEstRAEe] BlE d
(13.91%, 85.78%), 21°+(19.79%, 79.81%),
“17(30.54%, 70.41%)°] HE = el A )
B BxgAAibe] AUide® & HES B
Zespri green kiwe] 7-9-ol %= fFASH &&F #3L H|

ERATEH(15).

2lg
el

glucose %

B Ao = L8 A~ EFo|A fructose,

sucrose 3 F79 dol] B, Xt ~
71U 2d #FFoN A& fructose, glucose, sucrose 2 mal-
tose®] FrE|go] FHEo] Jd5S AT 4= ANTHTable
4). 79 T T dNdo® B FHES 29 fruc-
tose$} glucose?] e 747z} 2 ¥ A12(2.17 mg/100 g,
2.65 mg/100 g), #°H(1.52 mg/100 g, 1.74 mg/100 g),
271 2#(1.37 mg/100 g, 1.36 mg/100 g)o.= e
t}. Zespri green kiwi(A. delicosa)® 7% fructose, glu—
cose 18]l sucrose 3 7Y 3T 47 0.62 mg/100
g, 2.17 mg/100 g, 2.32 mg/100 g FH=o] l(15),
glucose?] dHL EFTY L8HAA EFHOE W
Aot 27|V FFEUE 29 2 2R UENTH
Kim 5(16)2 A% Aol w2 EFN(A. arguta)® &
== Adx A7 dA7F F7MEEE dA
TE7t FEE s

o

FEOR

Bkt o5 aHE wf ik

Table 3. Fatty acids composition of Korean traditional actinidia (Actinidia arguta) (unit: %)
Otumsense Chiak Skinny green Previous report])

Palmitic acid® 9.39+0.80° 13.71£0.64° 20.63+2.51° 7.36£0.28
Palmitoleic acid? 0.38+0.11° 0.590.05° 1.18+0.05°

Stearic acid” 3.81+0.17° 4.93+0.32° 6.81+1.36° 3.37+0.53
Oleic acid® 1.02+0.01 1.2240.05 1.56+0.32 16.10+0.27
Linoleic acid® 14.11£0.39 12.99+1.05 14.38+1.33 14.1120.01
a-linolenic acid® 69.55+0.83° 64.96+0.59* 47.95+7.65° 59.04+0.52
Eicosadienoic acid® 0.22+0.01° -9 1.67+0.31°

Gadoleic acid® 0.48+0.01 - -

Behenic acid? 0.23+0.07° 0.62+0.14° 2.23+0.86°

Docosa hexaenoic acid (DHA)> 0.40+0.02° 0.44+0.02° 2.59+0.63°

Lignoceric acid” 0.14£0.02° 0.55+0.01° 1.91+0.20°

Saturated fatty acid” 13.91+1.16 19.79+1.16 30.54+4.98

Unsaturated fatty acid’ 85.78+1.27 79.81£1.71 70.41+10.24

UJin et al. (15).

?Saturated fatty acid. *Unsaturated fatty acid.

“Not detected.

Means with different superscript letters in the same row are

significantly different at P<0.05.
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Table 4. Contents of free sugars in Korean traditional actinidia (Actinidia arguta) (unit: mg/100 g)
Otumsense Chiak Skinny green Previous reportl)
Fructose 2.17+0.23" 1.52+0.11° 1.37+0.09° 0.62+0.02
Glucose 2.65+0.33" 1.74+0.43° 1.36+0.11° 2.17£0.09
Sucrose 0.55+0.10 0.43£0.11 0.57+0.08 2.3240.12
Maltose -2 0.34£0.05 0.57+0.16
Total free sugars 5.37+0.66 4.03+0.70 3.87+£0.44

DJin et al. (15).
?Not detected.
Means with different superscript letters in the same row are significantly different at P<0.05.

Table 5. Contents of vitamins (vitamin B;, vitamin B,, niacin, vitamin Be, vitamin C, and B-carotene) in Korean traditional actinidia

(Actinidia arguta) (unit: mg/100 g)
Otumsense Chiak Skinny green Previous report'
B-Carotene (ug/100 g) 3.82+0.12° 1.36+0.22" -2 1.35+0.36
Niacin 0.8+0.16° 0.5+0.18° 1.5+0.11°
Vitamin Bs 1.1£0.26" 1.4+0.33" 1.9+0.23°
Vitamin C 47.18+2.56" 22.56+1.89" 16.07+1.12° 29.21+1.12

DJin et al. (15).
“Not detected.
Means with different superscript letters in the same row are significantly different at P<0.05.

ESTY 9A AU wi AR T v £ 2= 0.12~0.81 mg/g o &2 Hl sl H|s)] <o vl
5 Aol o3 71s o] HolAlE Ao AT, T B9l Co FHr el duidow Fre At 3 A%
EZEe] A7 oM olE e HAH e H4E& B3 vET Co] o] 2 ¢ &S Has)
Ado] a3t Ao= kg Atk olegh A AMER & uf, & AT ARS8 EFT
Y A FoE1)eE L EA o] At R R vEr] 9 ¢
HIEZI By, H|E}DI B, niacin, H|EIQI Be, H|E}TZI C 2 7)ol whel RIERRl C ghgell 2ozt & Aol AekET)
B—carotene 24 A 5 e 78 § A4 2ol wet 7|5 54 9 A%
T84 HEtZ X84 vlEtFl o 24 9] H|ER] By, H|E} AR QYT H A7 G d F des T
9l By, niacin, H]EFF Bg, HIEFY! C @ B-carotene §H & Roem G5 & A% 2 g Ty Fulit EF
< 573 A7= Table 59 o). BEFY By, HET] By P LA &8 Fagk Axrt @ Aol
37HA FFoNA BF HAEHA F%ko ™, niacin, HIEFR Bs
= 47 FFEE 29 4122(0.8 mg/100 g, 1.1 mg/100 g), e o
%]9H0.5 mg/100 g, 1.4 mg/100 g), 2=71Y 19 (1.5 mg/
100 g, 1.9 mg/100 g)o.& A=At} vleyl C 4 A3} TuUlal A JEE B E59 29422 (Otumsense),
A ¥ A~ FFLS 47.18 mg/100 go.& 7 =4 U %] °HChiak), =711 2#(Skinny green) 37}A] FFol| A 2]
om A7YUad FE4A4 7P 22 16.07 mg/100 go. = T714& K, P, Caol Ao Wol HEHAaL, 2150
vEbskch mR o 2 e A AFAR E8E e ME Aot FF F TR gl MY EUth obv e
B-carotene A= LEAl~ EFA 3.82 ug/100 AFS glutamic acid, aspartic acid, alanine +o.&2 o]
g, Aletell A 1.36 png/100 g& = WEbtaL, 274 ad 5 gfrElo] dom, FUIAdEH wAAR X ot FEF A
A= AEHA &St} o] B4 A3+ Zespri green ki- total essential amino acids$} total amino acids H-2o]
wi(A. delicosa)®] B-carotene ¥4 A3} 1.35 ng/100 7FE A UErsTh WA B0 M = vheksk A g
gt oA & Flojm, 53] LA #59 A= oF a7 Haxs XA o 24 g-linolenic acid®
2ufoll 747k s BATH15). o] HER Co 3 ol 7 Beka DHAE 45 i3+ 2o = vels
32 Zespri green kiwi(A. delicosa)®] RIEFH C 29.21 o, B¥3xulake] vjgo] LA AL tH] 70~85%9°]
mg/100 g SRt QHA~ FEANA dud oz g ST 2 fructose®t glucosed] o] 7Hg =
Fol AEH UL, Aot FFANA= FAHA vElsom ~ k3L 37HA FE T LA FEOA M B e
72y HFEEve dodos Fdel wekt1s). & S BRItk BlENl By, HIEFY By, niacin, H]EFR] Bg,
3] HIEHH C= 719 A% Al 2 o] ZAstivkal B HE}Tl C ¥ B-carotene &4 F YEFT] By, HEFT By
gk vk 9lom(17), Oh 5(2)2 W <3 0.21~0.59 mg/g, BE FFAA HEEA %L, niacin} HIER Be 27
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