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Abstract

This study was investigated to compare the major chemical components of kohlrabi (Brassica oleracea var. gongylodes)
flesh and kohirabi peel. Among the proximate compositions, the crude fat of kohlrabi peel contained lower than
that of kohlrabi flesh, while the contents of carbohydrate and the crude protein were higher in the kohlrabi peel.
Total free sugar content of the flesh kohlrabi was higher than that of the peeled kohlrabi, and the major free
sugars of the flesh kohlrabi and peeled kohlrabi were identified as fructose and glucose. The value of glutamic
acid was greater in amino acids of kohlrabi flesh and kohlrabi peel, and the contents of total amino acids and
essential amino acids were higher in kohlrabi peel compared with kohlrabi flesh. Kohlrabi flesh also contained
a higher level of unsaturated fatty acids than kohlrabi peel. The contents of organic acid were higher in kohlrabi
peel, and the level of oxalic acid was the highest in both kohlrabi. The vitamin C contents of flesh kohlrabi and
peeled kohlrabi were 231.36 mg/100 g and 402.75 mg/100 g, respectively. The mineral content of the peeled kohlrabi
was higher than that of the flesh kohlrabi, and the mineral contents of the flesh and peeled kohirabi were greater
in the order of K>Ca>Mg>Na. As a result, the contents of total amino acid, essential amino acid, organic acid,
vitamin C and mineral were higher in the peeled kohlrabi, and the free sugar and unsaturated fatty acid contents
of the flesh kohlrabiwere higher.
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TAE B0z guo] AU FaFEA NAHTL
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o= FE7E A af oA ARl WA F7ksta
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R Bele] 222 Fan 5 AV 25 om FeellA wolA|
=E 2 EIEEE 2717F He FEelth vitiell 48 9]
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= Aoto. Aufste =2 A7) 11E7E 1 o] 53
3E7HA] sl Hm Hgo.m A5shr] flsiM= 50~65Y
A&7k gtk 29a 27188 A7l 8 em7} HW
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I AAfA7E BobA o] desiARA ko] bk <l
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Rl ol th. FefHle IAavrt 93t 2HE g
Zl glucosinolates (4,7)2} anthocyanin, carotenoid 52 35
SHAl 8 (®), in viro ATeIA FEAH] AE= 3l
= AOE BHI9,100F AN, AedAo] B A= vl
T B3 Aol

FHES AQASA B TS e 540l oA
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of &4 Hx3kaL Ffete] TER A F -70TAA
e HASHM A B2 ARSIt 72t A=) i
59 B4 33 whE AAskelnh

2

YR A2 Association of Official Analytical
Chemists (ACAC)"H(11)ell 3k A8, FE2
105C 47t dxy, 2922 micro-kjeldahlH, 24|
W2 soxhlet 24 2 Z3)&-2 3oz FA5%aL,
Aol dfriaE &4 T W H(Enzymatic-Gravimetric method)
o &t} E48ATE BrsHES 100004 &, =9
A, 27 9 23S A o2 Yehldoh

el 24

e #2412 Gancedo ' (12)0l] F3he] AAISHAT.
A1E 1 goll 80% ethanol 50 mLE 7}5}] heating mentleol] 4]
75C=Z 5%t 7}E 3k U2 whatman filter paper (No. 2) 2
]33l o] B-& rotary vacuum evaporatoro| Al 2t - F 5
% 10 mLZ “d-8-3}4 ion chromatography (DX-600, Dionex,
USA)E EAstgor, B4xALS Carbo Pac™- PAIO
analytical (4 x 250 mm)¥Z} 8-Z-8vll Ca-EDTA (500 mg/L)E
Z3siach Axeld AZ 1 mLE F3e] 045 pm
membrane filter2 33+ & column©l] 20 pLA FU 31T
ol 9] column 25 90CE FAISIALE &% &= 05
mL/minZg ETHH YO W, HAZE reactive index detectorS

o g-3teick.

Fdofo|=At 24

T/dotm] it AL el HdxE AR 0.5 g
6 N HCl 3 mLE F sl &7]3}a 121 CollA 4A17F 718
3k T A NS rotary vacuum evaporatorZ 7%t 553}
¢ sodium phosphate buffer (pH 7.0) 10 mLZ -85} c}
(13). £ | mLE 25437 membrane filier 02 ym)= &7}
U oFv] = A2 }55-4] 7] (Biochrom 20, Pharmacia, England)
2 EA319 oM, column ultrapace Ilcation exchange
resin column (11+2 pm, 220 mm)< AM&3%13L, 02 N
Na-citrate buffer -8-2(pH 3.20, 425 & 10.00)2] flow rate:=
40 mLj/hr, ninhydrin -84 2] flow rate= 25 mL/hr, column
LEE46T, WH 2= 88T E 31 1L, analysis timeS
44 min©.2 33Tk

felotn| At 24
Frejolr| At £492 A|F 2 gof ethanol 20 mL& 73k
% homogenizerZ 10% 5+ wHkste] 1,900 xgoll A 2027F
L] 3FHar, Ao Al 75% ethanol 10 mLE 3713}
o] homogenizer=. 107 &<t 1HESH & 1,900 xgoll Al 20+
o

2 AP AT AFAL Golol YYD F 55



90 Sk 2 52475818 A #1208 Al1E (2013)

T2 83| A1 A sulfosalicylic acid 20 mgS 3718l 4TCE
IAIZE B9t WAIAIZ T3 ©HA] 1,900 xgoll Al 2037 94
2]3F & membrane filter (0.2 1m)E S FA|A ofm]=2t
& %29 7](Biochrom 20, Pharmacia, England)Z #233}%]

A
£292 Wungaarden®] *H(14)9) wel A7 2
g ether® 3% - A8t 79 - w55 A4 9F 100
mgS 7HAE Zgk2=ol #3}al IN KOH - ethanol £}
4 mLE 4o] frAMEo] flo1d Wi7hA] wikAll ¥ 14%
BFs-Methanol 5 mLE 71t} W7h7|5 §-28)ed 80°CelA]
587 7183} methylesterd}ste], o] & oj NaCl X 3}-&
A 3 mLE 7}3}al, ©HA] hexane 1 mLE 7}8te] EE5-9f
e 5 APH A BAFAL TS EH G T
NaSO.5 Ho] 8 AASHL gas chromatography
(GC-10A, Shimadzu, Kyoto, Japan)Z #4135}l o™, 7]7]
BAZ712 columne SP"-2560 capillary column (100 mm
length x 0.25 mm id. % 0.25 ym film thickness)= A-8-8}%1
31, column 2= 170 Col A 583 frAg £ 250 C7HA]
4CminE 5-23FAT} Injection 2 detector &=+ 270TCE
3}33L, N, flow rate= 0.6 mL/min(split ratio = 80:1) 2.2
ste] A8t
7714 24

F714F #2492 Kim 59 By5)0 w rpe A=
1 gl 7= 50 mLE 7}ate] 80TC 2l 4t 7Ha s
U}~ whatman filter paper (No. 2)2 &34}3}31, & 8- rotary
vacuum evaporator2 71%} - 53 o2 SFFE 10 mL2
7J-8-3}] ion chromatography (DX-600, Dionex, USA)Z
AstHom, BA212 #HE 7] photodiode array detector
(M990, Waters, MA, USA), column-> supelcogeltm C-610H
column (300 x 3.9 mm, 4 m)<S ©]&3}e] AA|E}. o]
]9 B %710 2+ wavelengthi= 200~300 nm (main 210
nm), flow ratet= 0.5 mL/min, injection volume-S 15 L, °]%
42 0.1% phosphoric acidE 7}z AF&-3}$1Th

HIEIZ] 24

HIEFY] C 412 Rizzolo 59 W (16)°] Wt A 55
5 g< metaphosphoric acid (HPOs) 898 20 mLE 7}35}¢]
23 o5 3,000 rpmolAd 2087 AAEHT Fo
membrane filter (0.45 ym)Z <33} HPLC (LC-10AVP,
Shimadzu, Kyoto, Japan) 2 #4J5} o, EXFHo =2 7
Z7]= UV-VIS Detector (254 nm), column-2 p-Bondapak
Cis (3.9 x 300 mm, 10 ym)< AFE-3}1 32, flow rate= 10.
mlL/min, injection volume-S- 20 1L, ©]54+-2 0.05 M KH,PO,
. acetonitrile (60 : 40)2 A5}t HIEN E AL 2=

THAH] A S 7172 FHFITE A8 05
g, ascorbic acid 0.1 g & ethanol 5 mLE |3} 80Tl A
1087+ 7}43F 3 50% KOH &4 0.25 mL& #7}sla
2087t 71EE the 255 24 mLé} hexane 5 mLE 7}t
1,900 xgoll A 20i27F A2 stk A AS £ &

5 3]

o
e ZRAE NS0 1023 HA & 515 AANY

3}al rotary vacuum evaporatorZ hexanes 7+ -
% HPLC (LC-10AVP, Shimadzu, Japan)2 ¥24]&}t}.

2713 24

F712 242 AOAC " (18)°] wHel 05 g, 20% HNOs
10 mL % 60% HCIO; 3 mLE F3to] F38)d w74
7}4% ¥ 05 M HNO;© 2 50 mLEZ 833t BAes
H HEEHS EF O vialoll 8 mLA o] EEE
© & 313l 05 M HNOs S ETZE st T8
E=AI(AA-6501GS, Shimadzu, Kyoto, Japan) 2 #2413}31.0
o BENZAL 053 ZTh Acetylene flow rate= 2.0
L/min, air flow ratex= 13.5 L/min®] £ O & Ca (422.7
nm), K (766.5 nm), Zn (213.9 nm), Mg (285.2 nm), Mn
(279.5 nm), Na (589.0 nm), Fe (248.3 nm), Cu (324.8 nm)Z
A A8kt

YR A Ao|MRa
ZEH) PRt Ao R 9 24 dge
Table 17 2t} W3R e HEF 7]F(dry basis) S

2 Feh) 7P R s 8 16.52%, 23 7.32%, AW
2.26%, ZTMA 16.63%, BT3HE 57.27% ©|iL, FH]
AL FH 558%, Z3]E 829%, AW 1.54%, ZHH A
2045%, Sr8kE 64.14% o|th. FeH] 7HA5-e 749
AubAE SRS Hlwe)] B 2A) 235 ke s
st o, Feb] 7125 ZEie] 4 A vlske] 2d
A} B E g Guth 2T AFAAEEA
3 8xF MR T mEY v AL T8 I 914%,
@l 1.5%, A2 0.5%, 31%0.9%, B3+ 5.6% 1™,
Zep) g3 AL 7 35 63.1%, G2 1.0%, 3% 0.6%,
S8k 52%5 FHoFATHI9). - elY] LIRS
T8 91%, N2 1.1%, ZAW 0.1%, 3|& 07%S et
Wi, 5 A& S8 91%, 29 A 2.1%, ZAW 0.2%,
3 E 1.0%5 st JAM0) =F v &F o
wHop Fepuvl e d, 22, 2359 ol o E%
oh B3 o Fo] ANk E-S o] 93%, Tl 0.6%,
A 0.1%, 3 0.6% B= A3k o2l FHjS
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Hop Fel7F 2ebld, 229, 3] gl 9 3 %4

Kim 5(22)9] 733} &5-9F 245 dtol oJshd sl oF
TE 92.73%, Z 0.86%, wa 029%, 3% 0.76%
Shata Qlal, FATE 8 9145%, Zehid 075%,

24}k 0.19%, p‘qf 65% = ﬂ%o}ﬂ No] A &
AEROE ZepH|7p 2omd 22 9 i@ﬂw«l st
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Table 1. Proximate compositions of Kohlrabi
(% dry matter basis)

Sample Kohlrabi
Tem Flesh Peel
Moisture 16.52:0.54” 5.5810.86
Crude protein 16.63+0.24 20.45+0.28
Crude fat 226:022 1.54£0.37
Crude ash 732027 8.29£0.15
Carbohydrate” 57.27£1.26 64.14£1.67

U100 - (moisture +crude protein + crude fat + crude ash).
All values are expressed as meantSE of triplicate determinations.

Fehr| 71aeh Ao Aol il S B4% 23
= Table 29} 2t} Zehu] 7}aHo] & 2o] o
144% 5 1 2 B84 2o]He2s}l S84 Ao)dea
ke 747} 0.14% 9 1.03% 2 Ve, Zein] A9
Z 2o]eA TS 1958% 2 1 F B84 Aol g
o} 8- Aol dfra FaFo) 742} 5.08%2F 14.50% = e}
Uth AT 8 5 9 o]d AERe] Aol daA ek
2 747} 14.20%, 13.26% 2 11.32%2 Ri1(22)% o] ]

X

24 2R Aoldfa FFo] F U BTk AFHRE
o gt ujFET Alo) G4 o] WAL 8.1%, B

A 20%2 Husa oy f-2ueh Alghse] Aol
A BT AL 20~25 gYolu HAH Al osid
Aol RE AZNAN BEAAF) 15 g =R AGFo
T oXE 22 Yehth23,24). 2 A2 Zele v
=3} T2 240 Hlake] 2o]A °i91 ol A YehY
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A2 Holdfavt $EF Y% BRASA 2L 394
Fol @ & g Ao® oamw.

Table 2. Contents of insoluble and soluble dietary fibers in
Kohlrabi

(%)

Sample Kohlrabi
Ttem Flesh Peel
Insoluble dietary fiber 0.14+1,03" 5.08+1.04
Soluble dietary fiber 1.03£1.02 14.50£1.01
Total 1.44+2.32 19.58+2.23

DAIl values are expressed as meantSE of triplicate determinations.

wElg

Sop] 4485t 4a B2 529 FFE Table 35}
At F 759 FEEs wAE Ay FeH] 7o A
55 galactose, glucose, mannose, fructose 2 ribose$} 20|
= 5%9 830 AESHUY 2 fucose2} rhamnose= 7

2507 sk Zep) 1R AR 2F gueose ]
247} 22981 ¢/100 g8} 18223 ¢/100 g2 7H4 9k, 714
B fructose, ribose, mannose, galactose 2.2, 742
fructose, ribose, galactose, mannose <=2 2 UENTE Z}
H] 7pA oL Ad B F T e 47 419.15
/100 g9 314.94 g/100 g2 ZE}v] 74219 &= FdT
shako] &9kt GalactoseS A|9)3F e F2|3 &ako] 7}
Ao A Eokom, Sein] 72 Ret A F8 {fET
= glucosei} fructose 2 LJEFSLTE Park 5(20)2 79
2132 fructose, glucose, sucrose, maltose= T = o] 1,
) o] % glucose’} 33% % F FElF I o 4%
2} A8} AL, fructose”} 1.3%Z 25.0%, sucrose’} 0.6% =
11.5%5 Jehith 5 4 glucose”} 1.1%% A A F-2]
Z &) oF 9% S 1}7‘] st o o B T YT
o)™, fructose= 0.25%, sucrose+ 0.05%«] ghekS JEl
o} Fo o o wgEEs A 9stae glucose,
£0 7 = Q—E}uoﬂﬂl i ol Hﬂ%g}
74-9-= fructose, glucose, sucrose =02 F FaFo] =94 O
vis), To) ST PGS vlush HE SR Gl
e BE3) 2907t F Fgo] EhThn M usATk2S)

fructose, sucrose 5=

Table 3. Contents of free sugars in Kohlrabi

(@100 )
Free sugars Kotlabi
Fresh Peel

Galactose 1.9620.03" 5.71:0.04
Glucose 22.98+0.10 182.23+0.06
Mannose 12.4940.04 4.67+0.04
Fructose 152.23+0.31 111.52+0.19

Ribose 22.65+0.03 10.8040.03

Total 419.15£1.02 314.94+1.20

DAll values are expressed as meantSE of triplicate determinations.

Tdoto| At

Foh pA3et A B TAOPI Fae
Table 49} 2t} opv|=2be] XA T} &heke thald o] 28
Brbshed] U9 Fag adolt Fehl 1av0 7
2 BUR A% F 1659 TAoIAl0] AERE. &
TAJotu| At ghake FEbe] 71A%-7) 8,075.50 mg/100 g
2 o] T glutamic acid”} 2,811.30 mg/100 gZ 7} =ko
™, U2 Z proline, aspartic acid, arginine =22 =3k}
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9 FRAEATHE

ZE) g2 F FAolu At FE 11,125.42 mg/100
gZ 7HEHe} vRVIA 2 glutamic acid7}F 2, 898 79
mg/100 g2 7P =331, proline, aspartic acid, arginine <=2
2 YEhiH
o) ojpeate B G Ve B AHA
o, o] F glutamic acid= 72 BHE WAL aspartic acid™
A8k W=t o] F 7= ofrlinste] Zhe o7} FollA
7P SR FE 3~5 mgdLolME I ko] A= AR
A4 A JATH27). Matsushita®} Yamada(28)= A4 F2
Sk olr] =A== glutamic acid, aspartic acid, serine, valine,
alanine, proline®| 101 o] ofu]:=AbSo0] x4 9] "l F
23 93 thal Hausgied 2 A7 23% S
7hg st g ofliest 24o] olsh Hlgahgich 2
EAFoll A 20040 F-E]FRIe] A E FHE FolA
ofmiegt o] Fe o7 FAR AL (29)00 2)Ehd
i FRAAM = vhE0] 5,763 mgh = 7P =90, HT
N 71sE BIAA AWE A S lvke 7A<lo] 3,130

Table 4. Contents of total amino acids in Kohlrabi

837 2207 A5 (2013)

mg%, o232t vhek S FuhEol 2,924 mg%
£o2 Bustt 1 2ol v S 1,187 mg%, FHlF 952
mg%, - 402 mg% = HilF o] ojw|=At ghako] Erial
4 HJLERTE FepHl e ofwwst o] Egith

S2|ofa| A

Sep) 714 R o) o) FHR Folmat G
Table 59} 2T} frejolrlicate Tl Gae B2 4
ADEAT 2L FaF AR 75l E Bejain, @
A2 Betele A, 587 AL, s =g
3= 7L§ delA ATh0). e 7}“‘:'9} AR F2e]
F 2759 frEloprieste] HAEHNT T #2
O}Uliﬁ %*%k Zeh8] 7H4 57} 2,603.85 mg/100 g ©]a,
°] Z proline ¥&o] 7}
-amino-n-butyric acid, glutamic acid, alanine, aspartic acid,
valine = o]§oH, Zeh8] ZA4Z-2 3,544.78 mg/100 g=
7H4R] frejotuleata) bls

ox rlo

2]

o

=931, arginine, asparagine, ¥

SHAl proline, arginine,

Table 5. Contents of free amino acids in Kohlrabi

(mg/100 g) (mg/100 g)
Amino aid Kohlrabi Amtino acid Kohlrabi
Flesh Peel Flesh Peel
Essential Essential
Valine 366.09+137" 608.8242.27 Valine 11920+1.36” 230.612.28
Methionine 44.73:0.46 47.65:0.65 Methionine 5334047 10.37+0.64
Isoleucine 211.15£5.06 354082096 Isoleucine 4651507 91.24+0.95
Leucine 333.5544.77 547.724533 Leucine 8092478 33.8315.32
Threonine 275.58+4.24 42840+4.12 Threonine 81.0244.23 101.14+4.11
Phenylalanine 188.71£2.35 315.10£3.67 Phenylalanine 11.37£2.36 21904368
Histidine 240.06£5.75 388.3812.37 Histidine 32.045.74 64.130£2.36
Lysine 356.8542.74 594412347 Lysine 12354275 22.09+348
Total EAA” 2,016.72 3,284.56 Total EAA” 31591 57531
Non-essential Non-essential
Aspatic acid 833.994.24 993.30+1.24 Aspatic acid 161.49+4.24 156.26+1.24
Serine 267.30£3.55 487.4042.34 Serine 40231355 114.30+2.34
Glutamic acid 2,8113048.24 2,898.79+4.25 Glutamic acid 187.22£8.24 90.62+4.25
Proline 902.040£1.33 1,646.31£3.53 Proline 723.67£133 1,354.39£3.53
Glycine 234.890£3.22 398.65£3.24 Glycine 946322 9.95:3.24
Alanine 374.000£1.24 448.52£2.35 Alanine 161.991.24 75.3612.35
Tyrosine 29.78+0.25 83.400.51 Tyrosine 9.260.24 16.00+0.51
Arginine 605.49+3.24 884.9142.46 Arginine 409.67+3.24 649.36+2.46
Total AA” 8,075.50 11,125.42 Total AA” 2,603.85 3544.78
EAA/AA(%) 24.97 295 EAAJAA(%) 12.13% 16.23%

"Total EAA: Total essential amino acid.
Total AA: Total amino acid.
IAll values are expressed as meantSE of triplicate determinations.

l)Total EAA: Total essential amino acid.
Total AA: Total amino acid.
IAll values are expressed as meantSE of triplicate determinations.
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valine, asparagine, y-amino-n-butyric acid, aspartic acid <=2
= UeRth ol¢} o] Fepr| rhaRe} 4o & frElof
piqke] 242 Zpol7t gile, ke Fefell wht At
o]7} AUk Park 520y 5ok & ¥ fEobr]igt
Z35 BAslet F e F oAt gHaol
274.6mg% = glutamic acid 132.5 mg%, alanine 25.0 mg%,
valine 23.3 mg%, serine 20.7 mg% <C.2, <52 4=
aspartic acid 15.4 mg%, glycine 11.6 mg% 2.2, TF-2
Z freobr| =4t ko] 202.5 mg% Z glutamic acid 44.1
mg%, serine 35.7 mg%, aspartic acid 26.6 mg%, valine 21.4
mg%, alanine 18.6 mg% <=C 2 UETE o] A9 &
frejobr]i=qtke] gHaFo] 357.4 mg% = arginine 130.8 mg%,
glycine 88.1 mg%, aspartic acid 37.7 mg% S YERASL

GD. & 7ok vlashd 7 e, &5 o, < F, 7 5l
e T frElotrlidtel Bisl e 7ha ok 44 9
Frejot gt gheFo] T Abgo] Ao Z A3 sk
B2 2059 opv|=ike I e AAEAL A o
S 53] frejobv|=qte] B¢ stat Aol gtk

Table 6. Compositions of fatty acids in Kohlrabi
(%)

Fatty acid Kotlabi
Flesh Peel
Myristic acid (C14:0) 040£0,02” 2.34%0.05
Pentadecanoic acid (C15:0) 0.69+0.02 1.45+0.03
Palmitic acid (C16:0) 2.92+0.57 36.04+0.85
Heptadecanoic acid (C17:0) 1.22+0.08 6.930.06
Stearic acid (C18:0) 4.8410.05 9.23+0.44
Arachidic acid (C20:0) 18.6540.67 4.120.64
Heneicosanoic acid (C21:0) 21.71+0.15 11.85+0.25
Behenic acid (C22:0) 0.44%0.13 7274024
Lignoceric acid (C24:0) 2.11£0.07 297+0.14
Saturated 72.99 8220
Palmitoleic acid (C16:1) 026007 ND”
Oleic acid (C18:1n9c) 4.35+0.57 2411037
Nervonic acid (C24:1) 2.6510.04 2.7840.02
Monounsaturated 7.26 519
Linoleic acid (C18:2n6c) 13.5620.64 4.0010.43
cis-11,14-Eicosadienoic acid (C20:2) ND 1.11+0.03
cis-13,16-Docosadienoic acid (C22:2) ND 0.59+0.01
y-Linolenic acid (C18:3n6) 2.95+0.64 N.D.
cis-8,11,14-Eicosatrienoic acid (C20:3n6) 2.5940.13 5.5410.33
Polyunsaturated 19.75 12,62
Total 100.00 100.00

VAIl values are expressed as meantSE of triplicate determinations.
IND. : not detected.

g = 9tk @k Y= obr|=2k0 2 = alanine, lysine,
proline, threonine, valine 5°] 3, &9 Y= Ao Z2E
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phenylalanine, trytophan 5-©] $1TH32,33). ¢ %A frEjo}v]|
=R Bho] @S PR e V]e8 AEY] dETt
Hed], d& €9 glutamate™ mono sodium® ] FEZ
Zr 8o AR AHSHE umamio] A8 HH, 584
obr| =21l aspartate 52 umamiE W= 2] $23 84

7} "t}H30).

K| ehat
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A o] E3AHAIE palmitic acid (C16:0)7} 36.04% = 7}
Z} =k31, heneicosanoic acid (C21:0), stearic acid (C18:0),
behenic acid (C22:0), heptadecanoic acid (C17:0) £2.2 7
St Exs AR ZEH] 7F2] R A linoleic acid
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ol A= cis-8,11,14-Ficosatrienoic acid (C20:3n6), linoleic
acid (C18:2n6c¢), nervonic acid (C24:1), oleic acid (C18:1n9c)
o2 HASHII Fep 7ha ek gAY At g
2 oF7te] AfolE B o, FefHl F F-919] F8 At
< palmitic acid, linoleic acid, oleic acid, heneicosanoic acid
ojAtt. Fehul 7Rt AA o EXAMLRE A7
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o] EUT
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=] 7k Fel g 71714 92 Table 73} 2t

Table 7. Contents of organic acids in Kohlrabi

(mg/100 g)
Oragnic Acid Kokimbi
Flesh Peel

Oalic acid 6857.99:+1.24" 6226.50£2.34

Malic acid 630.73£2.31 1324.76£3.53
Acetic acid 1989.04+2.97 3824.39+2.47

Citric acid 1808.25+5.68 1776.16+8.65
Succinic acid 1808.25+3.26 1776.16+2.35

Total 13,094.26 14,927.97

DAll values are expressed as meantSE of triplicate determinations.
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f71be] AEFUTE B 471 Fape 2o 71457
13,094.26 mg/100 g, 742 ] 14,927.97 mg/100 ¢ .2, &}
SRR viskel 2] 3 714 Sl sl 2t
H| 7}21 5o} A7 BRoA] A 714 = oxalic acid
geFo] 742} 6857.99 mg/100 gJJr 6226 50 mg/100 g & &
74 =9tk O gL o g Zahh ARl AA wn
acetic acid, citric acid, succinic acid, malic acid =22 A<=
HAAoh &F &Y {714 52 tartaric acid, malic acid
£ 0 2(34), 49 7712 oxalic acid, levulinic acid,
malic acid, citric acid =22 H I EHJATH35).

H|EpDI

o] 712 ok A2 o) vietdl CoF E9] 3 Table
83} 2t} e 714 R= vlERY €7} 231.36 mg/100 g,
HIEFT] E7} 0.17 mg/100 g ©]aL, ey 42 gyl
C7} 402.74 mg/100 g, HIEFY) E7} 024 mg/100 g2 A%
Huom, Fehdl 2o vigtdl Cot B o] S
74250l Hlgte] Eoktk RIEM C= A4 el S8}
= 8% 784 vERIeE QA WolM dojule= B2

BB whgo] Folsh 2o el glrkBe). 12l
o HlEhE co] o AR BeYste] B4 ol
Ak, ), £ ol JalA 4170 AHEHE.0 R uhATke o]

tH37,38). HIEFY] C= 84 3704 73l A E38HA
SAAZ G4} 715S 7HAAL 1ol HIER] A B ESt
A A ] AAS Alste] )Rl gl
& T A HZe] WALS A5l 7])50] YE Aew
LA slojr STl st 249 Atk Sl A=
AEETE0). E HER CE Ao Abel Fikel

o Aow thq/}j 1:1] om};@ oz s]—ako] l"—]:]-_,"_]_ Olgq
73 7&%—: 289 mg%, A’FF= 189 mg%, B7] 154mg%,
&l 70 mg% = H31(40)=] ] Eﬂ Hlae] £ o S
o) WEg ¢ FFo] o2 & 5 Utk

Table 8. Contents of vitamin C and vitamin E in Kohlrabi

(mg/100 g)
Vitamin Flesh Peel
C 231.36£4.36" 402.74£3.88
E 0.17£0.01 024£0.02

DAIl values are expressed as meantSE of triplicate determinations.

27|12 &zf

Zefu)o] 714 g8 Table 991 2t} ZeiH| <] 712
el ZHHo) F7)% % A Ay 7R T 65 T
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T2 grake Zehn] 71437} 4,196.07 mg/100 g, ZE}H]
74 0] 5346.40 mg/100 g 2 Fepu] 7 Zo] 7423 H]

837 2207 A5 (2013)

3 7714 o] =itk F71d F K Feol el 7H
2o} AA oA 22} 366.00 mg/100 g} 4440.00 mg/100
g2 7P Bol &= I, TS Z Ca, Mg, Na 9]
M_u% Fe, Zn, Mn 5-< 5 mg/100 g P9k 2 AZE St}

FE K 289 mg/100g, Ca 34.87 mg/100 g, Mg 14.85 mg/100
g, Na 13.88 mg/100 g A== 3+Fo] Hi1x o|@4l), ZepH]
7} sl Hlsl 7718 o] =3tk Aot AL 2o
A HlERIZ 77148 AlFsted 53] F714L vl A
TFsHAl FHrElo] ATh42). SHATE HIERI P Fr)Ee
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25 T 20 wet dgdiol 3, sk sl
FAEOE Aty By ’6131@(43 45).

Table 9. Contents of minerals in Kohlrabi

(mg/100 g)
Vsl Kohlrabi
Fresh Peel

Ca 359.0048.23" 544.00£6.05
Fe 1032025 4412037
K 366.00£7.21 4440.00+5.68
Mg 11620£5.75 238.90+2.12
Cu ND’ 0.04£0.01
Mn ND 0.33£0.02
7n 1.25+0.01 3.120.05
Na 8.59+0.04 115.600.13
Total 85207 5,346.40

DAll values are expressed as meantSE of triplicate determinations.
ND. : not detected.
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