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Physicochemical Characteristics and Functional Components of
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Abstract Physicochemical characteristics of Citrullus lanatus cv. Mudeungsan and 5 other cultivars of Citrullus lanatus
were investigated. The color of watermelon (redness) was not significantly different among the cultivars. Hardness ranged
from 38.76 to 52.12 force (g) among cultivars. Soluble solid content in Taeyangggul and Mudeungsan were higher than
that in other cultivars. pH ranged from 5.39 to 6.02 among cultivars, and total acidity was the highest in Mudeungsan
(0.147 mg/100 g). No significant difference in total carotenoid content was observed among the cultivars. Lycopene content
in Mudeungsan cultivar was higher than that in other cultivars. Citrullin contents of watermelon flesh and rind in
Mudeungsan and GangryeokSambok were higher than those in other cultivars. The major free sugars of watermelon were
sucrose and fructose, and the predominant organic acids were succinic acid and citric acid. In conclusion, Mudeungsan
cultivar had better properties as outlined above and contained soluble solids and functional components, compared to the

other watermelon cultivars.
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Table 1. Color of different watermelon cultivars

Color
Cultivars
L* a* b*
Speed 47.44+1.19 24.3243.12"  22.59+3.77°
Sambok 43.714£3.85* 25.61£1.19 23.06+3.53°
Uriggul 42.17+1.33®  25.53+4.13 20.56+2.86°
Taeyang 4201472 27.44+1.90 21.81%3.08°
Gangryeok 39.07+2.64®  29.10+3.37 19.46£1.41°
Mudeungsan ~ 33.08£2.21° 31.62+3.54 34.62+1.56*

Dissimilar small alphabets are significantly different (p<0.05, Duncan’s
multiple range test).
NS: Not significant at p<0.05

Eo] 19.128 7F% Wkon, a*7ka bt EE 7+ 497 2}
o7} fidthar BElgl o, Lim(13)2] Suke] Ee)3letd 54
I} fresh-cut AZ2] 7Fael] T3k AFoA] AXE Sube] A
= Lke 2au) 27118 7}1* w=9ky, AlHo] 19122 714
wviokom agha} bRghe AR 7§94 Apolrt gtk B
ste] B A4} AolE i‘}i—t—tﬂ IR BT
2ol = ekt

r ==z
]\__ =

7:“: |:|: pH al L|-|=
ﬁuh,} Ank ko] A o= pH % AHEE Table 2
ol UrE}LH‘}iE‘r Supghge] Amt Bl 5212 force (), T

Sk AHEo] zkzh 49.89F 52.12 force (g)F THE EFl| u|s)
A SAEAT. A, &9E, SEEo] 747} 4234, 41.84,
38.76 force (g) 22 SA AT, AV EF 7+ 94 2
ol ¢IAth. Hong S(12)2 F4Hte] A=E =43 A7} 348.87-
293.56 g7 ThA ztolE RAEH o= %% 9 el el zfo]
2 JoE

T sk ok

11702} 11.63°Bx= 7}%}

ue)

=okyr
=

HgEt 7

l_‘;'_/\c

= F5Ake] zhzh
].e_:3| Oﬂg )\]—_‘1
ol 10.87, 9.63, 8.70°Bx <=2 =AUt} ﬂl"% Qe F5A

o B E2d Bjg) =2 9r= 19} Shin 5(14)°] Bas
H&A FEE 920-1030°BxE YEFA ST, Lim(13)2] A-7ollA AF
A ko] geg 279 gk A 10.67-1020°BxE HERf o &
Aol oA Zolrt Aoy, EF 2 7% WHel B A

5 Ao Aol wera.

347

Table 3. Total carotenoid and lycopene contents of different
watermelon cultivars

) Carotenoid Lycopene
Cultvars (ng/e) (ng/e)
Speed 1.90+0.15™ 30.20+£1.53¢
Sambok 2.10+0.53 33.68+1.89¢
Uriggul 1.96+0.48 44.89+0.34¢
Taeyang 2.10+0.51 50.98+0.35°
Gangryeok 2.02+0.39 32.14+0.27¢
Mudeungsan 1.97+0.56 55.43+0.25%

Dissimilar small alphabets are significantly different (p<0.05, Duncan’s
multiple range test).
NS: Not significant at p<0.05
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Table 2. Hardness, solid soluble contents, pH and total acidity of different watermelon cultivars

Cultivars Hardness (g-force) Solid soluble contents (°Bx) pH Total acidity (mg/100 g)
Speed 41.84+5.64° 9.97+0.06° 5.51£0.02¢ 0.102+0.005°
Sambok 48.83+6.22° 8.70+0.00° 5.73+0.02° 0.078+0.014¢
Uriggul 38.76+7.21¢ 9.63+0.06° 5.76+0.02° 0.069+0.005¢
Taeyang 52.1245.02° 11.70+0.10° 6.02+0.02* 0.096+0.005°
Gangryeok 42.34+6.21° 10.87+0.06° 6.00+0.01* 0.126+0.000°
Mudeungsan 49.80+5.55* 11.63+0.15°% 5.39+0.02° 0.147+0.005°

Dissimilar small alphabets are significantly different (»<0.05, Duncan’s multiple range test).
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Table 4. Citrulline contents of parts in different watermelon
cultivars

Citrulline (mg/100 g)
Cultivars
flesh Rind Seed
Speed 198.46+£10.26" 202.60+17.84™ 26.88+1.74°
Sambok 90.47+8.53°  119.38+18.26° 25.97+3.02°
Uriggul 126.35£10.50°  250.54+13.48° 18.10+3.79°
Taeyang 207.97£11.13°  146.10£25.51°  67.48+6.94°
Gangryeok 250.86£6.59"  209.08+6.67"  66.91+9.82°
Mudeungsan ~ 220.18+28.54™ 250.54+13.48  63.10+0.52°

Dissimilar small alphabets are significantly different (p<0.05, Duncan’s
multiple range test).
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Table 5. Free sugar content of different watermelon cultivars
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F7} JE Ao E#HA UTHR). Rimando$} Perkins-Veazie (20)
o] B3t fuF Fgo] AEZUTFE 100-360 mg/100 g} AR

A JepIATE T84 utat Ak SR e] AlEERY e
o BA A A F523), AEAE, HYE Al 5o 7+
63.10, 6691, 6748 mg/100 g2 7 =] SHEJ oW, Al E5
7F fejFo g aol7t gle Aoz yehth
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T4 rutat dnkeate] R BE FFOIA sucroset
fructose”t AZEE 2 TH(Table 5). Sucrose¥&-2 F-54k} $-2]&E0]
21117, 21925 gL=E 7P EX3L, olojA] 4Hs, 29s, iy,
B ko] 8.359-18.133 g/LH91E UERST} FructoseSH3-S sucrose
oF WA R Tkt s-ElEe] 72t 20.9569) 24.049 gLE 7t
& =4 SAENCH, olojx AHE BdE, &I E, A iEe]
13.251-18.503 g/L 1= YEFSTh Richmond 521y k]
2] =S sucrose, fructose, glucosed] A2 BTl HI3HY
O} B Age] Aol 9sHH glucose= HEHA dt). o] 2
< Ade A AR T FF ] 2ol Y
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Table 60l F-54F Fub= dut Fake] {714 =S YERNSL
o} oA AE © #7714k £/ formic acid, succinic acid,
maleic acid, oxalic acid, citric acid®]21T}. Formic acid®} maleic
acide 29 =, AHE fEjEAME AEEHA &no, HgE, 4
AR BEAOME ZF2E 1270-19712F 211.86-853.39 mg/L S
Z E2HHUY EF T 238 Aol 19Hh Succinic acide &
T FFM AEHAL F54k] 717060 mgLE 7Y =4 =

. Free sugar (g/L)
Cultivars -
Galactose Sucrose Fructose Ribose Lactose
Speed N.D. 12662.71£9.34% 15165.57+0.27* N.D. N.D.
Sambok N.D. 18133.30+2.85" 18503.90+7.07" N.D. N.D.
Uriggul N.D. 21925.28+1.51° 24049.40+5.43* N.D. N.D.
Taeyang N.D. 8359.813+1.45¢ 16408.62+2.94% N.D. N.D.
Gangryeok N.D. 8645.96+0.58° 13251.38+3.32¢ N.D. N.D.
Mudeungsan N.D. 21117.00£7.26° 20956.56+9.69° N.D. N.D.
Dissimilar small alphabets within the same row are significantly different (»<0.05, Duncan’s multiple range test).
Table 6. Organic acid content of different watermelon cultivars
. Organic acid (mg/L)
Cultivars
Formic Succinic Maleic Oxalic Citric Benzoic
Speed N.D 2859.90+6.25° 76.54+8.65™ 288.58+10.32% N.D
Sambok N.D 2929.26+1.23° 79.72+12.25 106.79+3.82¢ N.D
Uriggul N.D 2609.60+9.20 118.32+7.03 183.46+8.61° N.D
Taeyang 3616.61+2.03™ 729.51+0.36° 211.86+6.62"™ N.D 420.79+13.20° N.D
Gangryeok 1500.62+8.65 5059.53+1.25° 269.13+15.21 91.86+10.33 1007.37+7.50 N.D
Mudeungsan 1270.64+8.86 19670.6+1.92* 853.39+5.33 N.D 3057.74+4.41* N.D

Dissimilar small alphabets within the same row are significantly different (»<0.05, Duncan's multiple range test).

NS: Not significant at p<0.05
N.D.: not detected
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