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Chemical Components in Different Parts of Pumpkin

Yong-Kon Park', Hwan-Sco Cha, Mee-Weon Park, Yoon-Han Kang and Ho-Moon Seog
Korea Food Research Institute, Songnam 463-420, Korea

Abstract

The contents of free sugars, organic acids, amino acids, total carotenoids and pectin of pumpkin were
analysed. Weight percentage of flesh was 84% of total weight. Rind and funicular attachment of
seed were 10% and 3.5%, respectively. Major free sugars in pumpkin were fructose, glucose, sucrose.
In flesh, fructose and glucose were the major free sugars, corresponding to 87% of total free sugars.
Total sugar content in the flesh was three times higher than that in the funicular attachment of seed.
Contents and composition of free amino acids were quite different according to the different parts of
pumpkin. Non-volatile organic acids in pumpkin was malic, succinic and fumaric acid. The major
acid in the flesh and funicular attachment of seed was malic acid and the contents in these parts were
85.2mg% and 226.5mg%, corresponding to 63% and 70% of the total organic acids, respectively. Eigh-
tyseven percent of total carotenoids in the pumpkin was in the funicular attachment of seed, amounting
65.3mg%. However flesh and rind contained 6.6mg% and 3.3mg%, respectively. Water soluble pectin
consisted 58% of the total soluble pectin in different parts of pumpkin, and soluble pectin content
was higher in funicular attachment of seed than in flesh. The major neutral sugars of the pectin in
flesh and funicular attachment of seed were galactose and glucose consisting 45% and 36.5% of total
neutral sugars.
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gko) 3~4kg9] -2 &4HC moschata Duch)S 25+
slo] X2 AAE of-& A (ZH 2 € 3mm 71A]),
g2 g Wy A AR gl ARt
F2 2E 2mm 7R)E Fe]|ste] ARE-slgch

el

A & 25gel HE F=7) 75%7 = A eg-E 13
t}-g st Fake] 20wl 7} B A 5% NHEE vl S 7t
T F80°Cell M 71, FFstdth. 24L& ¥4, o3
o JAe Ak st FEYE AN FH o
8,000rpmell 4] 1087 YAl £2] 3 v Al o4& 0.45u
membrane filter2 ¢ 73+ ¥ HPLCZ 2], A #sl4
oh(33).

FBFEA S AT FE3UH o2 A2T B% T
< 3%, 59 ¥ 50mlE Ast] Amberlite IR-120,
[RA-40023 ol A5FHAA {714HE FH4A o
& ZFHFE FAE BFE AAR F folake] FF
= Amberlite IRA-4007-7] ¢}) 6N formic acid 100ml&
ERAA FiE fr14e £5, AdEE3a A 47
% (0.451 membrane filter® o 33t HPLCE £},
A =3l 5k (34).

ofo| i At

frelobn] :4H(35)2 FEld 44 75% AgtE F
Z Z 29 50miE 33}z 97) 4] 25% trichloroacetic
acid(TCA)& 40mlE 713l D& JAA 715
QA1 B2 sbeich AA Ao diethyl ether2 TCAE 3
2, AAF & Amberlite IR-1200) S22 #Ho| B
FHAA otu]Abe FAA17] F 5% NHOHE N 0.2
22 S AA RV E AABIE F ol
AL 2AAZE FubEw 200mgol 6N HCl 20mlE
E8 Aol Y A AotAS 23142 F 110°Cell
A 24X 7k AR A Z) oS w3t A4 A
7 3tedth. o} F 22N Joading buffer solution(0.2N
sodium citrate, pH 2.2).2-2 34} &} t}-& 0.2 membrane
filter 2 o} 3}s}ed o}n]iAb 2HEE247)(LKB415]1 Alpha
Plus Amino Acid Analyser)& #2], A4}

£ Fl2E|col=9l & Y FH

oy 31} 50gol 10% methanol$-%Y 250mlE- 7}
shod @Mk, 235} 3 methanol T ol Mo} FE5 %]

- AEE

oS w7hx] o] Z2Abg kBl o, 84 Y] |
A% AAtel ©}A] 0.01% BHT7} -8 ol Al B4 &
7halo] 2ALe} Aol A5 HAH w7k F&, A
3}le] & of o8 methanol &3} §Hste] 40°Cell A
7+t &3tk FE5 L 20ml dHELY o2 43
3 3 H A2 R sr) 98] G EE LY
£ 7lete] Rk F Ha, A A ste] L old 28
ak9) 5% KOH/ethanol &N & 7}abed A9 ¢tx
oA AstA A AEE £9E oA 2HAHIUEF
2A8-L F)eto] B, At 2aHE 35 WETg F
&8} Ak3kE kA E7] 9130 0.01% BHT7F 3¢
Z2 2249 10mldl £33t cH36). &, AAg
AN & 7l2H ko] =) At FRFEHENE
o] g3l HE MAo-g 465nmell 9] FFE7} 0.2~
059 WS/l =% FR2EF 02 54T oh& 465
nmell Y F3x=E A3l 1 §FS b-carotene
Aol mg% R AEStg o.n, o) ¥F B-carotene®)
HAZEA 2 7187)€ Y=0.367X(Y=B-carotene mg2%,
X=absorbance)e] Gt}

£24 18E (Alcohol insoluble solids:

Ry 3t QS AR F HE e =)
75%7F EA 20819} o eke-g slsled 1A% HE2E
st3 A Fste] - Ababel vhA] 75% o R-EE AL
3] 60°Col A 1417 WA 8L o H3te 28 4~
3] uhEEle] AL ALE el o EL R g
A28t 40°CAM AZ2F o5 ¥4 F 40meshs
SHAA AISE A Z23HAH3ES).
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AIS 1gel] 0.5% ammonium oxalate, 109 sodium hy-
droxide & & e 2 7hsle] HARAS Hr|AR2L
28 47 &3 o, F& A F2 53] A8
o]l dE2 oA BAlg dglon ol & 4L xH
o o]8) A&t vh(39).

718y "HEelo| FF

AIS 0.2g¢l| 100ml®] 555 7}3ked 30°CellA] 24]
4 3HEgE F o 9aly AAELE FdZHNA B A F
% of3}ste] 524 # ¥l (water soluble pectin: WSP)
& it WSPEE3kAbd] 0.2% ammonium oxalate
100mlE 7}t 484 e FdsA 223t o

7184 ¥l (ammonium oxalate soluble pectin: ASP)
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£ 99t} ASPARALe] ofA] 0.05NHCIHE-<4 % 718t 85
°Coll A 22|72} 23] &, o 3sted FA7 A H - (hy-
drochloric acid soluble pectin: HSP)-& 229, u}Z|
o 2 HSPAALe] 0.05N sodium hydroxideS 7}31¢d
30°Cell A 2417} 23] S&3le] dzlel7HE-A H € (sodium
hydroxide solube pectin: SSP)& & ¢1t}H40).
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T8 U U3 AdFAFE9 9] ATS 10gel] 1500ml94 Z
F5E Jhsle] AISE #YsHA FvAR] F G4k o]
43}e] et pHE 2082 248l AL 2 30
w2 ob-& 85°Coll A 6087k 7Hd sty Wahat ¥
#2](7000rpm, 104#)3te] L& A E] A &
1000mlE- 7}t pHE &4 3 v} 85°Cell 4] 10
ta sl YAl shoich AAl2e] 3 doizl 4}
& ol o3 oS 2u k) 95% ol B&-& 7}3t
Zr A sl AAE ARE A gch 35

& HA 80% o HEZ 53] $AIFFAL oA
AH-g-8lo] ghx] 23t & 45°Col| 4] A5 oh4l).
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7+8-Al # €l 9] A ek-2- carbazole-sulfuric acid® (42)
of mpa}, ZHElel g lacturomc acid®] §H=Fa) o A" 2
3= Colin 5¢) 94 (43), WS4 Heke- chromotropic
acid'l (44)9) w2} ZA shsdch SAHGE9)-E A=g 3
Abg-o o 2 Je i) A7) & £315) 1 Amberlite MB-
3& o] g3l 4F-2 AA% Fion chromatography(Dl—
onex BioLC, US.A)E A1-43le £, At
A} k-3 (45)+ Sepharose CL-4B(2. 5><6Ocm)7é"’1:‘)
0]-4-3t9 32, 0.2M NaClE o] #4422 3l 24ml/hre]
&7 £-E3le] 6ml¥ £33 the- carbazole-sulfuric
acidj(42) o2 w8 F 595nmell 4] FAEE ZA s
st

Table 1 52 31e] /N 3 Skl A7 7pA 7
ot v 71 -] A v 2ANE A

AR F &3] v/ E EREE AA A, TR
b & 2uko] 124%F ApA| ¢ wbd bz o2 Al 4
He MR F834 A E R e 3 AR
A ele zh 84.19%, 35%E &t 2 Fako] 87.6%
£ A

Table 1. Weight percentage of edible and inedible por-
tions of pumpkin (%)

Edible portion Inedible portion

Flesh ~ FASY Rind Seed  Stem

84.1 35 9.8 2.3 0.3
PFunicular attachment of seed

Table 2. Proximate composition in different parts of
pumpkin (g/100g fresh sample)

Moisture Protein Fat Fiber Ash

Flesh 93.30 1.43 0.71 092 088
FASY 92.92 1.31 0.60 1.23 0.90

YFunicular attachment of seed

Table 2& 24+9] ¥-9] 5 33 HF H{FA4H4
o) A RS FARY Aol 7 F-9] BF o]
93% AEolow oy A, 582 27 1.3~14
%, 06~0.7% 2 09% FEZA FH o] & Ze]7}
ZA kot 2R ASels WF AR
1.23%2A 3521 0.92%¢°l »ial ok =t

sele

sute] fald 247 98-8 HPLCE ZAM 2%
(Table 3) 342 fructose, glucose, sucrose= 74 5
o] Wills 5(1)o] R.ug 354 3ute] fejd 243
28 Aot vt o) B FeEl e aF Fube
9o mha} 2po]7} gle} 3832 A $ fructose?} glu-
coseZ} A2 n]=g 454l 1.66%, 1.43%E A A F
239 87% % A8t o=, sucrosed] FEFol A
e g e e Bl vk YR A{fAdEA S su-
crose?] gHeko] 0.54% 2 53] wol WA f2e] 4%
£ 2= 8902, fructose, glucose?] 22 2 o]
EL, & freld gk H8471 35%E AR
ol wlsl oF 3w AE ko] Egkrh

it

2] 98 WL 5
ble 48} 2t} Fuke) §7)4 =

71Akg ZALEE A Ta-
2 F-4 el FAIG ]

Table 3. Contents of free sugars in different parts of
pumpkin (g/100g fresh sample)

Fructose  Glucose Sucrose Total

Flesh 1.66(47.3) 1.43(40.7) 0.42(12.0) 3.51(100)
FASY  040(328) 028(23.0) 054(44.3) 1.22(100)

()2 % of each sugar to the total free sugar
PFunicular attachment of seed
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Table 4. Contents of non-volatile organic acids in different parts of pumpkin

(g/100g fresh sample)

Citric Malic Succinic Fumaric Total
Flesh 20.5(15.1) 85.2( 62.8) 19.1(14.1) 10.9(8.0) 135.7(100)
FAS” 54.9(17.2) 226.8(711.1) 27.1( 85) 10.3(3.2) 319.1(100)

() % of each organic acid to the total organic acid

YFunicular attachment of seed

A 2 fAF8Fed malic, citrie, succinic, fumaric acid®]
ol ot 259 ek wube] A F-9 o ulet 2
2po] & o v 3 44591 2] 74-$- malic acid®} citric
acid7} 27} 226.8mg%, 54.9mg% 2 355291 85.2mg%,
20.5mg%ell Bl3l 2v] oA} gk, & H7]4F kel )
AAE 319.1mg% & 782 1357mg% Xt "4 FL&
TS et

ofojt= gt

frelotvixmate] 249 Fakg A3 A (Table
5) ¥4 g} ofa & Aol E Vel H-5-5-4] A
£ serine¢| 102.0mg% & L §eko] 71AF Fol AA #
2lolw] e 4ke] 459%-8- *}X] 81l 2.9, aspartic acid”} 62.7
mg%, glutamic acid”} 11.4mg% & = 3Hekol ¥ttt
Sube] U3 AFAFES 9] A A8l 2o as-
partic acid7} 241.3mg% 2 o2 FA] f-eolw] eibol
vj3] L §Heko] B3] gt o, & freloprl At
T3t 348 Img% 2 #8592 227.6mg% B} F3kc}.

Table 5. Contents of amino acids in different parts of pumpkin

Z ofulicAte] §aFd 3ube] F-9]of FAIYe] as-
partic acid7} 996.2 ~634.2mg%, glutamic acid 106.7~
102.2mg% 2 ¥ S vhebilo] 34t F opv| 4t
2] 86~67%5 AR5l ol & 27}A17F 3ke] F7 o}w)
bS5 sl e, H-5-7-2) A% aspartic acid
E A G E opr| ity e dAH 2 YA
Frd-slell wla 2 geko] st

OB

FI2HE0|=

ZutelE 34 el A4 1R ko]
= 33HEo] gk &A1t AL & gl A EA
o128 §} 7} 2 €| o] = A o) = carotene, lycopene, hu-
tein 5-2] A& Fo] EA3H, o] & A 4E oI
7YA 712 EL AMEEA B o= 53] wlEul
A9l 83-& el B-carotene thefFdt <fe] &3
Z 7HAE Aoz vyFEe] glth46).

Fute] ol £ 7R o= FFS ERAE
o2 243 AF}E Table 63 2}, Eute 290

(g/100g fresh sample)

. Free Total
Amino acids 5 m
Flesh FAS Flesh FAS

Aspartic acid 62.7(27.5) 241.3(69.3) 996.2(77.7) 634.2(57.2)
Threonine - - 14.1( 1.1 21.4( 1.9)
Serine 102.0(44.8) 43.6(12.5) 16.6( 1.3) 25.6( 2.3)
Glutamic acid 11.4( 5.0) 23.8( 6.8) 102.2( 8.0 103.7( 9.3)
Proline 6.4( 2.8) 1.6( 0.5) 9.9( 0.7) 26.4( 2.4)
Glycine 25( 1.1) 1.6( 0.5) 10.4( 0.8) 27.4( 2.5)
Alanine 310149 10.3( 3.0) 10.2( 0.8) 26.5( 2.4)
Cystine - - - —
Valine 88( 3.9 40( 1.1) 16.9( 1.3) 27.6( 2.5)
Methionine 8.8( 3.9 1.2( 0.3) 2.6( 0.2) 6.5( 0.6)
Isolecine 6.8( 3.0 39( 1.1 10.6( 0.8) 23.9( 2.2)
Leucine 2.3( 1.0) 0.9( 0.3) 13.8( 1.1) 40.7( 3.7)
Tyrosine 5.9( 2.6) 34( 1.0 10.2( 0.8) 20.5( 1.8)
Phenylalanine 3.3( 1.4) 42(1.2) 14.1( 1.1) 28.4( 2.6)
Histidine 3.4( 1.5 2.9( 0.8) 9.6( 0.7) 14.6( 1.3)
Lysine 0.6( 0.3) 2.9( 0.8) 14.3( 1.1) 42.2( 3.8)
Arginine 8.0( 3.5 250 0.7) 30.0( 2.3) 37.1( 3.3)

Total 227.6(100) 348.1(100) 1,281.7(100) 1,109.7(100)

( ) % of each amino acid to the total free or total amino acid
1) -
Funicular attachment of seed
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Table 6. Total carotenoids contents in different parts

of pumpkin (mg/100g fresh sample)
Rind Flesh FASY Total
3.31(4.4) 6.61(8.8) 65.33(86.8)  75.25(100)

() % of each fraction to the total carotenoids
YFunicular attachment of seed

ute} 2 2po] & vhelujo] Wl ¥ A f-AE4 o] 65.3mg%
2 3t 3 Jlau ol = ek 87% 8 AA| sty o,
H-&4-7} 6.6mg% L, F37F 3.3mgBE 2 ko]
74 ot o2l gt EutellA & AR t2H R
olT. AxHL 352 §9] o BA o] u-, B-carotene
o] FE AEoz A AHREolEY =X Y
g7t M2 fAke ke ARAEA S o 2 296 v
8] B-caroteneo] <F 1.64] ¥-& #< velle AR
& A Uoh47). B A3 A9 Fuke] R AR{AHE
AL sube] HAME o] 4ol gl A oG »
Asdar, Sy A E Az Q1A 7HARal 78
IR ARAEATS AMSsieEls a4 20
2] A2 95%E FHE 5 9lo] Tutata] e A4 &7

A FoAdel A d5E & & U

Table 72 34}2] 2273} #o] & 4T84
4 1Y g2 4 F 2L AR AAEA F8
290 A AR R A7) 269% 2 A F T3 HY
B%E AA s ot o] A {A4EA-S H®lAo)] 36
%5 A 3te] Tuke 2o nfel L ELN 1Y E
TR g 240 tha Aolrt le AL
2 uelida, 52 39ke] 79 dnbdal A &
ZEEA 1Y E 5 2An e He] HH", 8
nd2 g o AR 0 AEA e FAu]So] 27231
~26.5%, 26.2~244%, 269~21.8%= 7 & f-AM5 A

= et sivh AARFE2RE doA = T 44
ZHEL HY A2 o~ M2 o~ cluly] B

N

%2}:

Table 7. Percent distribution of pectin substance, he~
micellulose and cellulose in alcohol insoluble
solids(AIS) extracted from pumpkin (%)

Pectic  Hemicel-  Crude p(;{;sti_
substance  lulose cellulose charide

Flesh 23.1(30.3) 26.2(34.4) 26.9(35.3) 76.2(100)
FAS®  265(364) 245(337) 21.8(29.9) 72.8(100)
"Sum of pectic substance, hemicellulose and crude cellul-
ose
PFunicular attachment of seed
() % of each fraction to the total polysaccharide

A7k A E A o5l Fa7t o2 F2 vhole]
dArdEE gon, 438844 292 §F3 4
o AAAA of M A 27l F7Hsh Aol
Aol wel Fagtela §eh(48,49).

>

78 el

Fute) AL 7144 HEle) depd 3 H "o
N A 1A del o] FA8]E 2Akg A = Table
83} ), A7 AxzA YoM el ez 24
e 84 HAR(WSP)Y A ¥ A3E3le] 168
%2 3§ B} 7 o] b sk, AHE AE

& fA e A o2 gl A 3le] protopectin e Z 7}
F3 &= G744 HEHSP)S 350] 40%=2 A5
Al BA 9 26% Bk & 45 el glch Mg, Ca
5 2718 F&e| 29 A3t AU HA=-(ASP)E
e o] 58%E 559 9] 2u)] o] Ao]glLn,
F 714 HE o] ko) gl ® A-AH-97 201
%E 52 244% Bt 1 ko] tha Eotct o) F
AN 7184 A Rle] EAIuE Al B I-8-H= WSP>
SSP>HSP>ASP #89¢] 22 ¥& 348 & 84l
vhed 3 A GAFEAe WSPY AR E A9 sl e
879 9}= 28] ASP, SSP, HSPY] £2.2 &2 F
Aul & Bqrh

Fe &ute 74 HRle] AS o2 A Foe
g $4-4 A" ko] 7l A vebged o)
Uy o2 AAEL 58 F A do] A A3t
2} 222 A 2} AAs}E o2 o o} ¢} §hA| B4-4] 2] HSP,
ASP9] §eke Ztaste ubd f-el ¥e)e] WSP &
2 Z7eHA Heg AaEe §ale Ao ofA A
2 Ao whet -5 A Ho, A7 744 9
)] g2 A 7)o /b4 & S7HE Bov 4%
Azt Fadte Aoz BuEe] 9lth50).

Fig. 12 o] & 7184 H¥l 9] ¥x}8ki- ¥ & Sepharose
CL-4B Z3 & o] 4-3lo] 2|3t Ao}, LA HFRE

Table 8. Contents of soluble pectins in different parts
of pumpkin (g/100g AIS)

WSP ASP HSP SSP Total

Flesh 14.2(582) 2.1( 86) 4.0(164) 4.1(168) 24.4(100)
FAS" 168(57.7) 58(199) 26( 89 39(134) 29.1(100)

WSP: Water soluble pectin

ASP: Ammonium oxalate soluble pectin
HSP: Hydrochloric acid soluble pectin
SSP: Sodium hydroxide soluble pectin
YFunicular attachment of seed
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Fig. 1. Column chromatography on Sepharose CL-4B of
soluble pectins extracted from pumpkin.
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Table 9. Proximate composition, galacturonic acid, me-
thoxyl content and percent distribution of neu-
tral sugars of crude pectin extracted from pum-

pkin (%)
Flesh FASY
Moisture 10.20 11.00
Ash 425 453
Protein 4.08 494
Galacturonic acid” 90.90 82.70
Methoxyl 8.20 7.80
Degree of esterification 74.20 71.80
Neutral sugar
Rhamnose 33 7.8
Arabinose 199 25.2
Galactose 450 304
Glucose 31.8 365

DFunicular attachment of seed
PUnit is g/100g crude pectin

A= EA R EA AR Aol7} 254 & 4 AL

=l

Table 9% #-53 WEAFA F9dA 2, AAT
z A8 BA-g 243 Aot} 3§ L F4
of A F o] o 4% T2 2 v Fs el
o) chill Al g2 A9 7) 494% 2 F-5ol v
# ohi & 7 o2 vepydel 29" i gt galacturo-
nic acid, JlAH 23t% 4 w4 ekl 7849
glo] 2}7} 90.9%, 8.2% F T4.2% 2 AA-5-4F 3-9] H w9
82.7%, 7.8%, 71.8%¢l| ¥ 8] =& a2 vehdict. o]
gt 3t A9 EXL F3) Futo] Auix| o, 7]
F 2o me} zolr} glow, R A EFA 4 9l
o] A HEAL M ES} A E AJo)9] Fodo] BgAe] A
g2 2352 (51), £l A vl B4 F ol 5A Y] &
& #Hele] L w7k ) ool g Ft= ¥ A1
HE Ad 9l FEAS A= FRT A=
A o]zt B89 intrinsic viscosityell gleIAl<
zlo] = v} % non-uronide B4, ol A€ 2359
z9} 27 F59 &4 2 A o] ekl gleiAe]
apolol A el S qloka ’oh(52).

Zue) B9 AR g A= ST 24 5o
chromatography 2 FA13 A=} 3-8 A{F44-9 =
rhamnose, galactose, glucose 5 4&2] o] £3], A%
Hglon) 259 FAnlE g4 A el o] A9 galactose
7} A A FARe] 5% 2A 71 E9kar, ohg-o] glucose
24 31.8%°| K2t AfrAH5-919] H "ol A= gluco-
se7} 365% 2 7} ¥, galactose”} 30.4% % 1 v}&-
S vbehfo] HEl o] AgtE FA ] daFE Fut
2] ®-9lo whe} thazke Fol7) S-S & 5 UMk

=1

ot

(o) ok
£ =

F2 3ube] oy osiabd B4 A7 RA 3
o] fEl, 714, ol Al FHREH kol = g AW F
Ao s BAS Ak 3ule] Fakd) o3
832071 84% 2 7H 22 FH&2 e, 7
o) 10%, 5 A-fAE o] 35%F A3l v). 58t
9] -2 =L fructose, glucose, sucroseZ Al = o 8l
oo} F§ 1= fructose®} glucoser} A A F- 2]
87%E A g ubd % A-FAHEA L sucrosed) &5
o] ¥k, & felwd ek St AR B
o} 3u &gk frelolmlmAbe] 7§ H{F= serine
o] 102.0mg%= A A fre]obvl kel 45%, AF4F-4
= aspartic acid”} 241.3mg% 2 70% 5 A 3}H 2.1,
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& olu| AL Fube] Bold] A|gle] aspartic, glu-
tamic acid®] =2 2 gk 3k} f-7]42 malic, cit-
ric, succinic, fumaric acid2 74 ¥ 924} malic
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