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Abstract

This study was carried out to identify the change of glycoalkaloid contents and
ascorbic acid in eggplant by parts and cooking methods. Content of glycoalkaloid by
part of eggplant was the most in step part(A) as 31.1 g but it was shown that (A)
and (C) contained more solamargine(6.9 £g) than solasonine, while (B) contained more
solasonine(18.4 £g) than solamargine(6.9 £g). By cooking method, content of sola-
margine in eggplant varied; steaming (6.2/g), boiling (7.0 #g), sauteing (2.5/g),
microwave (2.0 zg). Control group had 1l.4gg solamargine and it contained sola-
margine most among them when boiled. Content of solasonine was in order of control
(4.88 12g)>steaming(3.40 £ g)>microwave(1.2 1g)>boiling(0.6 zg)>sauteing(n.d.), and stea-
ming showed the highest figure. As for content of ascorbic acid by part of eggplant,
stem part had the most. That is, content of ascorbic acid decreased as from stem part
under. Content of ascorbic acid of eggplant decreased greatly by cooking manipu-
lation like other vegetables did, and the remaining amount showed control> sauteing>
microwave> boiling> steaming in order.
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squash TE+= Aubergine©| 2}l 3}il, AL BE HiF, #i, PELE, B&N, %ikel &
27 JCHEPT 9| 1985; HAT 1978; ks 1978). 7IAE A AAHo=
15004F0] 5|0 9] 21} egg-shaped (S. melongena var. esculentum), long slender
shaped(S. melongena var. serpentium) Z12)31 dwarf type(S. melongena var. depre-
ssum)@] A 744 BFo g AA Jral IYkKalloo G 1993; FE3E 2000).

ARl g AR 19y 229 184 422 A% He 2~30T0]T
17T ol X Yol AA =M, A57)9) HA pHE 6.0~630]tHFEE 2000;
< 1982). FEFE-L 7HR] 1008 557 94%, Tl 0.8g, 2|2 0.1g, B43.7g,
Z43F 0.8g, 24 18.0mg, Q) 29.0mg, d 0.20mg, Z-5F 210.0mgo] 8§50} glon,
HIEFT1S HIELR A 6.0 RE., HIE] B, 0.03mg, BIE}Y) C 4.0mgo] -850 ot
(RS 2000; APEF 1977). 0|24 A= It BAE eron, e
A~Ce] Bl ®g 5 Y& Fol B ¥ olie, AAFH JF AXlN mu
HIEW 7} B7)Ae] £ FA4Folgt & 4= YrkKalloo G 1993; 1B 1982). =
ZolAe] o] 8 EE BHY Qx| g AWME HE2 s Wk 3y, 2
HoRE o851 glon FYdME AALY, HA7HE 9% Wed, Alo=
U H(side dishes) 2= o] 851 it} YRME IS B2, 227), 42, §50)
02t 83, 49, FAF 58 A anlstn JtHEgR A5 2003,
Nina Kehayan 1996; BAJAJ KL ef al. 1979). $-2juele] o B3-S AHRY «g2)
Hepgrelle ZHA4, 7HA =@w), 7iXA B9 2o 25 o] glo] QN REH
7FA7} =919 A g 7 ¢ 5 o, dAs AMAUE, A%
= 7R, 7IX8 7, 7HARER So] B Ao 2 o] 851 QJrKKim KS ef al.
1999).

3HA, 7kA)9] 2 ¢B2o]=29) solasonineT} solamargine-S- 7FIA| ol dForahg
<€ 7Kt 33 ciBlankemeyer JT 1998; Kou-Wha Kuo et al. 2000). 1o wlg}
Kashyap 5(2003)9} 7}x1¢] A&EF8t] A3 AF, Kou-Wha Kuo 5(2000)<] gly-
coalkaloid solamargine®] &¢}2l-8-of ik A7, N. Jha 5(2002)2] A& 717+ S+
8} 74A19] =9} Y=, Yasuko Noda §(2002)9) 7}A17 A9} QtEAlel, 12l 9]
GAsH-Eol i A7, Bajaj $(1979)2) 71A19] glycoalkaloid 323} 3}8t) &
9 A77E BE3) o] FofA T lovt, 2] W d) wE glycoalkaloids] 3 W3}
o g dre AR Aok

ol & ATe FURE, a3 F8 T S5 71% 35 71 7HAe] 24
S, 79 glycoalkaiod TS ZAMSIR QA9 BEFEIEF H7185HE 2N
Z83 ascorbic acid®] g AV 71A9] ThFst AFE 9% 7|2 AEEA
A8zt st
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<Fig. 1> Three parts divided into A, B and C.
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7HR19] zE] WhHe Uubxo g wWo] ARE3}il Y& steaming, sauteing, micro-
wave, boiling®] 471%] ¥PH & B Age] %z Whjo s AtHKim HI 1971; Kye
SH 1993; Lim SJ 1992). A& Zol9} FAE FHE &, 35822 Uk A8 F,
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R Bgo R A AIEE 183 AN W) AT F, 228 AntM V5
A A8t A .

(2) Steaming
ZHIQlE A 28] Hrlol| FF4 500mlE ¥ 71EE e, 7o) 229 7
0.5cme] wha woko g 2 A8E Y1 527 ok

(3) Sauteing
ZEHRIE 2 292 ° Salo]d S AEH 5~1mlE F& &, 57 0.5cme] v
Fgo g AE AEE Yu 187 Bt

(4) Microwave
%7 05eme} whg oz AE AEE HAOl Hob A1) (Mitsubishi,
Japan)oll A ‘ZF o2 187 713t

2. gy

1) Glycoalkaloid2| F& 4! 24

Solamargine, solasonine % 2 £24& Kozukue $(2004)9] ¥H-E AMg-3ych
2} A|EF 10~40 gol] 2% acetic acid -&98-g 7}5}] homogenizer(Nihonseiki Model
AM-7, JAPAN)Z #3}stgon] #2358 898 F2l et T 4422](12,000
pm, 4 T, 10mins)ale F-5H-& AUk o] §Y 4l 100% NHOH 3mlE o] water
bath(90°C, 90%-)ol| 4] solamargine, solasonineS HAAAA 12A17F Wkid THTH7}
GAE2](12,000 rpm, 4T, 10 mins)dle] solamargine, solasonineS HPch =3}
solamargine, solasonine-2- rotary evaporatorZ 0|23} o] 22 ¢l & tetra-
hydrofuran / acetonitrile / 20mM KH:PO4 (50 : 25 : 25 vivAW)E 412 &1 ImiS Yol
S3A1A QAR (12,000pm, 4T, 10min)dte] A5 2018 DA IZufET
23| (HPLC)ol| +¢I3}te] E-213)5]c}. Solamargined} solasonine®] HPLC 4 27L&
Table 17} 2.1 solamargine¥} solasonine®] E3-& standard solamargine (a gift from
Dr. Friedman), standard solasonine (a gift from Dr. Friedman)2] retention time} B3}
o] T4 glycoalkaloid AJ5-2] E—’:‘—A]E'Liﬂ ZAJ3) HEFd o 2 A3k A8 100
g 9] solamargine, solasonine 353 F3luch. AF FHAL Fig. 20 AXSIATE

2) Ascorbic Acide] =& I B4A
A& 5~20g°) 5% wlg@ kS H71Ela w3 &, Glass filterS o)-8-5t] F<
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(Table 1> Apparatus and conditions for analysis of solamargine, solasonine by HPLC

Column Inertsil ODS-3 (5.0 xm, 4.0 x 250nm, GL)
Pump HITACHI L-600
Solvent Acetonitrile/10mM KH,PO4(79:21, v/v)
Injector HITACHI 655-A 40 Auto Sampler
Column temperature 30T (SHIMADZU Column oven CTO-10vp)
Flow rate 10ml/min
Injection volume 20 11
Detection wave length 208nm(SHIMADZU SPD-10Avp)

| Sample |

2% acetic acid

I Homogenize I
|

I Filtration |
|

I Drly j

L Centrifuge I

Liquid

NH,OH

I Precipitation ]
|

| Centrifuge |

Residue

|
—

Solamargine
Solasonine

<Fig. 2> Extraction of solamargine and solasonine from eggplants.

& 73}11 25ml mass flaskol] F-&3}ct FE2He
AR &, 9A482)(12,000rpm, 4T, lOmm)o}Oq A=
HI(HPLC)] F9)5te] R4319ich HPLCS) #

F}x}(Advantec No. 2)24] oz}
S 40418 DEANAZNED
2L Table 29 A3}k
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(Table 2> Apparatus and conditions for analysis of ascorbic acid by HPLC

Column Waters NH; (5 zm, 4x250mm, GL)

Pump HITACHI-6000

Solvent Acetonitirle : 10mM KHPO4(79:21,v/v)
Detector SHIMADZU UV-VIS SPD-10Avp

Injector HITACHI 655A-40 Auto Sampler
Integrator HITACHI D-2500

Column temperature 40°C(SHIMADZU Column oven CTO-10vp)
Flow rate Iml/min

Injection volume 40 11

Detection wavelength 254nm(SHIMADZU UV-VIS SPD-10Avp)

Ascorbic acid®] 332 ¥ HFA)E(Wako Chemical Co., Japan)e] retention
time¥} Bl i3te] 5451901, ascorbic acidE= 3 A 8524 2438 Akl peak
AR o8] AEE P& VIFEoR sl F e It
om. Zzt & nEk

1. Glycoalkaloid

Kou Wha Kuo 5(2000)-2 solasonine¥} &3+ solamargine-2 7+F Aol akelzt
&8 7M. B 1183 o, ChildersS(Childers NF et al. 1993)-2 alkaloid7} A%
A, AE A3hA|, YA 5o 29ty 4tk YO BT solamargined} solasonine
of g A7t A& o= FPEvhd HQ FLHNIAZA 1A %2 alkaloid A
e Bo B2 71998 2 & glede Az 719 glycoalkaloid?! solamar-
gine, solasonine®] ¥}# =72 standard solamargine®} solasonineS ZA|3}e] A3
A(Fig. 3)oll A 31920, solamargine®} solasonine?] FZ4£- Fig. 4
o AAJg vie} 2.

7}A¢] F-9" glycoalkaloid®] 32 Fig. 59} 2t} solamargine?) 3}k (A7}
35pg0 2 7P B, B)E 69ug, (OF 1648224 FA7L Y& (A) 297}
solamargine] ¥HFo] Y53 BAth Solasonine?] ¥ 3 (A7} 31.1 go 2 7}
B3I, By 1841g, (OF HEHA A3t} o) solamargine?] kR x}
o7} AKAT (A)e Fao] 953 B Ao vehgth U (A)E solamar-
gine®] 3}%Fo] solasonine T} B2 Aol H13le] (B)E= solasonine®] solamargineX t}
Y59 we R s olgle AU, Sold BE Agolet ST AR
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<Fig. 3> Calculation curve of standard solamargine, solasonine.

CHACOTRIOSE

SOLASONINE
SOLATRIOSE

0 -SOLASONINE

<Fig. 4> Structures of solamargine and solasonine.

o2 7}A)¢] F-91 glycoalkaloid®] ¥R H)7} Y B2 (A7} 71 Bo] F
FIT A8E L 5 AAh

Zg] W] W& 7}x)¢] solamargine, solasonine®] &2k ¥ 3}= Table 33} 7t}
ZH9 71A], & tZ2T9) solamargine TS 11.4 220|220, solasonineS 4.88
¢ g2 & solasonineo] B|5}] solamargine2] dreko] PR3] 2o Ao 7 Jehydtl =
2 & 7FA9] solamargine®] L boilingo] 7.0 #g O Z 61.4%2] HEHS HYPO
™ microwave X2]= 2.0 #g2 17.6%9] FEEL B 71 He Aoz el
Solasonine®} &L steaming©] 3.4 4 g O 2 69.7%2] FEEL H YO0, sauteinge
AEHA LUTE F glycoalkaloide) FHeFe- steaming©] 9.6 £ g0 & 7} Borom,
Z2] A7 vpNR 2 28 F9| glycoalkaloid®] 38T solamargined] §F3ko] Be
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<Fig. 5> Contents in solamargine, solasonine in part of eggplant.
(A, stem part ; B, middle part ; C, end part)
{Table 3> Solamargine and Solasonine contents in eggplants by cooking
; Solamargine(A) Solasonine(B)
Cookin
i (1g/100g, fw) (1g/100g, fw)
Control 11.40£0.13 4.88+0.21
Steaming 6.20£0.25 3.40+0.01
Sauteing 2.50+0.17 nd’
Boiling 7.00+0.03 0.60+0.12
Microwave 2.00+0.16 1.20+0.10

The value is Means+SD.
® n.d=not detected.

22 Yepstt

2. 7IX|2] Ascorbic Acid &2

Fig. 6-2 HPLCOl 2|3} standard ascorbic acid, tZ2] ascorbic acid chromato-
gram$ YERH 2o 7}x)o] B9 ascorbic acid 322 Fig. 73} 2t) B RE
¢ (A)9] ascorbic acid S 100g% 2.31 £g 02 714 BQton, Z7kRH0] (B):
1.88 g, EREQN (O 1.75 g0 8 BR] Zo A o}2|& W2l Z<4=-2 ascorbic acid
FF2 Ao, B)S (OF 20A| 2po)7t YA gsiet. 71ax]g)el) 2% ascorbic
acid9] EAFL AF 79 1M Wy wel chay g 40~90%9] &4
o] Aot &l UTHRLZEA 9] 2000). 2] Wyol] wWe 1R ascorbic acid T
FE O fafioh viRIAR 28 22 e 24 ZasA oed Ade
Fig. 8o yehd wiel gom, xe) whyd) mE 7}x]9] ascorbic acid®] ¥
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control(before cooking) > sauteing > microwave > boiling > steaming <=0}l 2z
W] 5 ascorbic acide] $4o] 7P B2 72 steaming © 2 control(before cooking)
9} ascorbic acid Rt} oF 1/60] 7HA3F 0.46 £ go] A Th Ascorbic acide] ZHEFo)
71 78 28 WL sauteing2 24 1.59 pgolth o9} e Au= gnkAEg)
ALEo] HIAAY e Ze2ART EE Aol ascorbic acide] FEFo] Hrhe
A7 B9} AXSFYTHKim HI 1971). Microwave 3 2] 134 g0 2 sauteing 2.0}
= Hoy, o x7] 249 vy wad o FEES YR ol 29
AlZbo] &l E& H/1EHA e 22 WHo|B R ascorbic acide] REFO] =L A
o2 A7+E]r] microwave 7FE 3] WP o] ascorbic acide] HE-8< Az & &
Utk AT AFE B A7 A9 YA)8itiKim HI 1971). Boliling, steaming®]
7ol AolA ascorbic acide] FEFo] BFe AL 484 ARl ascorbic acid7}

Z2) 8ol FFE §EHAY) WRolg} gAK:

Ascorbic acid

&) (®)

Ascorbic acid

[rrrrrry 71 T T T o rT —/\jJ

L B N S N B B A B Lt B B |

0 10 20 0 10 20
Retention time (min) Retention time (min)
<Fig. 6> HPLC chromatograms of standard ascorbic acid (A) and extracts from
eggplant control(B).
Conditions used in the experiment : Column, waters NH; (5 #m, 4x250mm,
GL); Mobile phase, acetonitrile : 10mM KH.PO, (79:21, v/v); Flow rate,
Iml/min; Column temperature, 40C; UV detecter, 254nm; Sample size, 4011,
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<Fig. 7> Ascorbic acid content in three different parts of eggplants (A, stem part ;
B, middle part ; C, end part), as shown in Fig, 1.



256

S g|she] 2] Al 1278 A 435(2006)

N w
RN G Wwa

(mg/100g, fw)

Ascorbic acid content

O .
o v =

Before Sauteing Microwave  Boiling Steaming
cooking

Cooking

{Fig. 8> Ascorbic acid content in eggplants by cooking.
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1.

. A1 71R)¢] B9 ascorbic acid 3+

7k 9] F-91" glycoalkaloid®] $F2 solamargine®] $Hek-e- ZJELEQ (A)7}
35pgo 2 7H B3R, Solasonine?] 3k Wl (A)7} 31.1pgo® AR B
Ao g el

. Z2] Wl ©E 7}R)9) solamargine, solasonine] 32 Wish= Ze]Ae] 71A,

% 279 solamargine IS 11.410]Q 2.1, solasonined- 4.88ugO 2
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o8 71 B8 Aoz eyt

Fe BARE (A 7 BE 231 g
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#4492 ascorbic acid®] e 74A4E }ﬁu}

. 28] WHE 71x]9] ascorbic acide] ke ThE A|AF9) vlAVIAE 28 =

ztol| olste] ZA) AP ET, 7&%"*—' control(before cooking) > sauteing >
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