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Nutritional quality analysis and evaluation of Weiying watermelon
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ABSTRACT: Objective To study the nutritional components of Weiying watermelon foranalyze and evaluate the
nutritional quality of Weiying watermelon. Methods Namely “Meidu” watermelon from 2 main production areas of
Weiying watermelon (S1 and S2) were used as experimental materials, and the same variety of watermelon from two
other production areas (S3 and S4) as controls. The content of sugar, organic acid, amino acid, mineral, soluble solid,
p-carotene, lycopene and vitamin C in the watermelons from the 4 production areas were detected and analyzed.
Results The watermelon from different producing areas exhibited certain variations in quality characteristics. The
sugar components in watermelon was mainly glucose and fructose, organic acids was mainly malic acid and lemon,
free amino acids was mainly citrulline, and it also contains abundant mineral elements; the glucose content,

sugar-acid ratio and sweetness-sourness ratio in S1 and S2 were higher than those in S3 and S4, while the total acid
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content was the opposite. In addition, the levels of the citrulline, f-carotene, lycopene and vitamin C in S1 and S2

were also higher than those in S3 and S4, respectively. The comprehensive performance of the nutritional quality of

S1 and S2 were superior to that of S3 and S4 based on the principal component analysis. Conclusion Weiying

watermelon has better flavor and texture, richer nutritional components, and superior nutritional quality.

KEY WORDS: different production areas; Weiying watermelon; nutritional quality; analyze and evaluate
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21 AR~AEKHESESH
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40.89 mg/g Z[AFl 36.59~42.59 mg/g ZI8], Y& T RedE
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Table 1 Content of sugar of different producing areas of
watermelon (mg/g)

K iR Gkl PSi Gt

S1  18.12+£1.11°  40.05£1.32" 36.59+1.53"  94.75+1.99"
S2  24.09+0.65" 40.89+1.12" 42.59+126* 107.56+2.51°
S3  24.23+0.39° 29.17+0.75" 39.47£1.64"  97.99+1.36
S4  19.08+0.30° 39.23+1.20° 38.16+1.28*  96.47+2.03°

H: FISIAR/NG FEEFRTE 0.05 K F #2257 (P<0.05), F
Ene

22 ARE~ANKNEIRSESH
MR 2 AL, [ a7 I A HLIR S B A A5 3

. WM. MER. 8 DRABEHR, HAP3ERR g
FAHLUERE FE RS, /T 318.44~408.49 mg/100 g Zfa], HH
80.70%~84.21%, HUCEFTEER, /T 65.90~68.21 mg/100 g
ZIE), FH 14.02%~17.28%, HAJLRA PR & 24K, S1
HISEIRER AN S2 R IR & fdme i, 302 408.49 mg/100 g
1 68.21 mg/100 g 734k, S1 MIBEHIRR & Ffer, B T
{3 477 H1(P<0.05), S1 1 S2 (YN R . ¥R E Sk
BB RET S3 F S4. ML, Bk I ST AHLIRF RS
Fom, HEAR N 485.64 mg/100 g, w25 T HAt 3 N7 .
#z2 AR~ AKEHERS =(mg/100 g)

Table 2 Content of organic acid of different producing areas of
watermelon (mg/100 g)

i SRR NTR MR W] SR aif
40849+  0.71%

68.12+ 445+  3.87+  485.64+

S1 14.01° 0.06" 512° 088  0.85° 35.12°
gy 31844k 068+ 6821+ 524= 204+ 39460+
20.12° 0.08* 4.20° 097°  0.71° 29.15°
g3 40037+ 061+ 6710+ 415k 317= 47540+
31.23° 0.05° 5.10° 1.02*  091° 34.12°
g4 37285 050 6590+ 399+ 145+ 44468+

25.12° 0.06° 421° 098"  0.59° 40.01*

2.3 AEF~H P NHERR EL AN EHBR EE 43 47

AN 7 b PG TR LG RN TR HL AN 35 3 s o ANED b
PURA A sk B B e 11.31%~13.10%2Z 8], AR &
HTE 0.11%~0.15%2 8], Hrh, Wtk EOEY) & SRR
S2>83>S1>S4, MRS IR A S2<S1<S4<S3, H.S1F1S2
B BR I8 51) BE K T S3 Ml S4 (P<0.05). 73 4b, HEER L AN
iR A w7 NI T D N = e
80.96~122.12 Z ], KK~ S2>S1>S3>84; #if fR b 7
77.05~119.77 Z[8], #¥K Ky S2>S1>S4>S3 (K tt, B LLARA,
S1 1 S2 HITE BRI HL S3 M1 S4 Hff, L HFE S2.

R3 A[E MG INAERL L FOEHER L
Table 3 Sugar-acid ratio and sweet-acid ratio of different
producing areas of watermelon

b ATEEREED % SR/ % BEBR 1L THIR LE

S1 11.70£0.34"  0.1240.01° 98.11£9.02° 93.49+3.27°
S2 13.10+£0.31°  0.1120.02° 122.12+20.73"119.77+15.29"
S3 12.02£0.21°  0.15£0.01° 87.08+5.84" 77.05+5.27°
S4 11.31£0.37*  0.14+0.01° 80.96+2.57" 82.74+6.85"

24 AEEMAENESEERIESH

MG 4 WAL, SR 4 PG K 38 5 2Rl s s A
2, HUUREmRAE, HERTE 1.61~2.49 gkg ZIHl, ALk
51.51%~56.33% Her, S1H1S2 Y NE IR B 43 5ok 2.31 g/kg
249 g/kg, ¥4 S3 1 S4 (2.21 g/kg Fl 1.61 g/ke), I
HOE S2 A R & i B W T S4 (P<0.05). 7341, RINAIR .
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Table 4 Content of amino acid of different producing areas of watermelon (g/kg)

Fef RNER SRR S AR RN BER B A JNE R KREHR Gt

S1  0.37+0.09*  0.19£0.04*  0.45x0.07°  0.31+0.06°  0.28+0.04*  0.37+0.09*  2.31£0.52°  0.14+0.04"  4.42+0.98"
S2  0.35+0.06"  0.22+£0.08"  0.44£0.09°  0.28+0.05"  0.30+0.05*  0.23+0.06*  2.49+0.35°  0.10+0.01*  4.42+0.85
S3  0.41+0.08"  0.23+£0.06°  0.49+0.10°  0.27+0.06°  0.34+0.03"  0.24+0.08"  2.21+0.45°  0.10£0.03°  4.29+0.92°
S4  0.23x0.05°  0.1320.04  0.30£0.06°  0.26£0.04"  0.12+0.01*  0.19+0.05°  1.61%0.38"  0.14£0.04"  2.99+0.75°

TRER . R AR . AR . OER . FEBAR AR
Fr AR, 16 0.10~0.50 g/kg ZIA]; Rl s E ILmim i
HTE 2.99~4.42 g/kg Z IR, RUCH S1=S2>S3>S4, TJ WLAETH
JIFET DX PG IR 8 S R 5 £ LU A, 2 N b B
25 ARIFMARTMRTERSENH

PURE YIRS R EE R AN 5 FoR. ARl H
PR SAERNTPFUCE, B, 5. SRS oR S =
B, A RIE 434.12~493.10 mg/kg. 91.01~149.16 mg/kg.
84.23~109.41 mg/kg Fl 42.21~73.10 mg/kg Z [0, S1 HI%E.
5 LOERIBECE e, HBE. SRS R R e T
il 3477 Hiu(P<0.05); S2 BRENICE & i i 25 1w T HiAth 3 4™
o, HACE SRR, S3 A . . BEMETE S
e, BRRENCER AR, S4 MM TR T REAL. hit
AL, AR H PG TR ) G R & A — i 25 57
26 AEEHAREMRRKESSE5H

M 6 ml A, AR PR & KEZERN, 7
90.01%~91.65%2 [8], S1 1 S2 {1 -3 N E (4310 5.83 pg/g
H12.53 pg/g). ML E(G350R 4.29 pglg F1 2.09 pg/g)M
4t 2 C (20 5.88 mg/100 g F15.91 mg/100 g) #4943

BT S3 M S4, JuH S p-#AE P EMFE ALK St
T A 3 A7 L (P<0.05). [R A, PSR A] v
B B4 4 o w4 i A T 0.72~091 g/100g  Fl
2.25%~3.57% 8], 3 H S4 FHE M S3 i ERE L
Fii R T = S | U NI s 1N N S =195 %
Ty HA 2 S
27 AEFHMARNERRTVERS DHMES
N

3 3 XA [ 77 b Y I S R AR AT 3 LA AT
& 7 FIZk 8 mJ Al Af 4 NEMSH BT E TR EN
85.694%. i | DA MFEE R 10.157, 2Bk
H29.019%, #iZvE. FERLL . BHERLL . BE. 4. BE. 4
AR C. AT AR 2 2 s I AT TE 0.70
PLEs 58 24 E U0 J7 22 DTER R R 24.673%, TR H K/
MIFEAR EEEFEME . KN AR . AR, AR, 5.
BB B 3 A B 22 BTk R 18.895%, LR . AT
FEEIEY) . A A N R i 2R B 4 AN E
W 22 TIRRR N 13.106%, 3R HK B 38 bR 9 3 R IR

Q’EA‘C

#z5 FR~HAENT YR ES 2 (mg/kg)

Table 5 Content of mineral element of different producing areas of watermelon (mg/kg)

B b B £ £l B

B St i 7

S1  0.34+0.08" 73.10+10.27* 0.22+0.07* 1.88+0.65" 493.10+25.15%

116.11£28.41*  0.23+0.08"  7.91£0.19" 109.41+23.12°

S2  0.2240.05°  42.21+8.25°  0.16+0.05° 1.66+0.51° 455.02+30.56° 91.01£23.12°  0.26+£0.07° 10.22+2.15"  84.23+17.23"
S3 0.2640.05°  44.70+6.22°  0.59+0.10° 2.5240.84" 434.12+40.11°  149.16+£20.48° 3.21+0.25°  5.59+0.09° 100.15+12.44°
S4  0.2240.02° 56.10£16.33°  0.14+0.06° 1.90+0.68" 457.17+45.23°  93.26+18.16°  0.19+0.06*°  8.29+1.23*  94.42+16.50°

®o6 TRI~MANEMHERISE

Table 6 Content of other quality components of different producing areas of watermelon

FE b KR % -1 MR /(nglg) F LR (uglg) % Cl(mg/100 g)  HEMAF/(g/100g)  FIIHEMEREELF4E/%
S1 90.01+0.80° 5.83+0.98" 4.29+0.23" 5.88+0.52° 0.83+0.08" 3.37+0.35°
S2 90.70+1.21° 2.53£0.60° 2.09+0.16° 5.91+0.45" 0.83+0.06° 2.46+0.24
S3 90.34+0.84° 0.95+0.12° 0.80+0.09° 4.91+0.26° 0.72+0.03" 3.57+0.41°
S4 91.65+0.96" 1.88+0.35° 1.57+0.12¢ 5.48+0.39" 0.9140.04° 2.2540.22°
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2.31 g/kg. 5.83 ug/g. 4.29 pg/g 1 5.88 mg/100 g, S2 1554
40.89 mg/g.2.49 g/kg.2.53 pg/g.2.09 pg/g 1591 mg/100 g, 43
BIBEF S3 A S4; MERR KKK S2>S1>S3>S4, FHER L
S2>S1>84>S3; EHF ML A TFNME Sl S2>51>83>54,
B, B PUTAR EL A 2 7= i 9 HAT S8 4 A XU A
IR R

E30Hk

(1] HRUR, Bl k, PR, S5 4™ bl XIS AT i B AR 5 ——LA
BTN GI]. folBHEE L, 2024, 43(5): 72-75.
SHAN CJ, XU CF, CHEN F, et al. Research on the construction path of

%

regional public brands of agricultural products, taking Weiying
watermelon as an example [J]. Management of Agricultural Science and
Technology, 2024, 43(5): 72-75.

[2] MASHILO J, SHIMELIS H, MAJA D, et al. Meta-analysis of qualitative
and quantitative trait variation in sweet watermelon and citron watermelon
genetic resources [J]. Genetic Resources and Crop Evolution, 2023, 70(1):
13-35.

31 M, IhEAT, R ETERE R KA. P EIRE,
2016, 29(3): 14-18.

YANG N, SUN YZ, WU JX. Analysis of regional advantages of
watermelon and melon in China [J]. China Cucurbits and Vegetables, 2016,
29(3): 14-18.

[4] 20, RUEME, FIESR, 55, Jbsta DA [ i A s IR 5254 66 B 43
Brid]. &5 Tl RHE, 2024, 45(9): 265-271.

LI T, SONG SH, WANG ZR, et al. Quality analysis of different varieties
of watermelon fruits in Beijing [J]. Science and Technology of Food
Industry, 2024, 45(9): 265-271.

[5] Zdh, fRgkte, :IA, 45 ARREVNERIPER G BUPA ). T EIEE,
2020, 33(11): 61-67.

LI J, YU JH, WU Y, et al. Quality evaluation of different small fruit
watermelon varieties [J]. China Cucurbits and Vegetables, 2020, 33(11):
61-67.

(6] widh, XISCH, B, 45 FREDKURPEIH i SW I & (1], FEIR
37,2019, 32(8): 162-163.

GAO L, LIU WG, ZHAO 8J, et al. SW, a new watermelon variety with a
sweet and sour flavor [J]. China Cucurbits and Vegetables, 2019, 32(8):
162-163.

(71 BFY, BT, BF, S R K EER ST T S ). B
ARk AEdR, 2022, 13(20): 6637-6644.

ZHAO D, JU YJ, MA X, et al. Quality analysis and evaluation of Korla



260

B dn 2 A R R A

1 F16 %

(8]

(9]

[10]

(1]

[12]

[14]

[15]

[16]

(18]

[19]

[20]

Pear [J]. Journal of Food Safety & Quality, 2022, 13(20): 6637-6644.
Ak, TR, SN, S AR EVEIE BT B IR A ], AR
PR 4, 2024, 2: 11-17.

GAO G, JIN LL, ZHANG XC, et al. Analysis of Dongtai watermelon
quality and evaluation of production environment [J]. Quality and Safety
of Agro-Products, 2024, 2: 11-17.

AN, HIREE, MFEF, & ERUBE IS BUGIN A 4T S TR 0]
ST, 2024, 44(1): 40-44.

LIANG P, TIAN SX, YANG XX, et al. Analysis and evaluation of quality
of Ningxia Kylin melon [J]. Horticulture & Seed, 2024, 44(1): 40—44.
FERRE, (LI, Fok4ar, 55 ST SRR TG I MR K i T BT
SR s KRBT, 2023, 49(16): 159-167.

TANG TX, REN KL, SU YQ, et al. Analysis and evaluation of
environment and product quality of production area of watermelon in dry
sand land of Jingyuan [J]. Food and Fermentation Industries, 2023, 49(16):
159-167.

TR WEE, M. 5 SRR Rk RN SR SRR 2 43 5[]
| S, 2022(11): 59-62, 71.

ZHANG SM, YANG W, WANG BS. Research on the sugar-acid

components of fruits from five open-field late-maturing peach varieties [J].

China Fruits, 2022(11): 59-62, 71.

TN, P A, XISCHE, . VHTCRIOE 7 B P AN IR R & st i 78

1B[I]. HEJREE, 2011, 24(5): 5-9.

WAN XS, LU JS, LIU WG, et al. Content of difference sugars during
watermelon fruits development [J]. China Cucurbits and Vegetables, 2011,
24(5): 5-9.

PIGEEL, XIHHE R, 45 RGBT i i ST P i R
FAWFFEHEIE[T]. b5 & B Tolk, 2020, 46(5): 314-320.

SUN XH, LIU JJ, LAN WQ, et al. Research progress on the application of
odor fingerprint technology in quality evaluation of aquatic products [J].
Food and Fermentation Industries, 2020, 46(5): 314-320.

GUO SG, ZHAO 8SJ, SUN HH, et al. Resequencing of 414 cultivated and
wild watermelon accessions identifies selection for fruit quality traits [J].
Nature Genetics, 2019, 51(11): 1616-1623.

WEM, kR, TA, % T9IORERN B R B R[]
FidbAll2E4K, 2006, 15(6): 111-113.

YANG YM, ZHANG X, YU R, et al. Studies on sugar accumulation of
different watermelon germplasm [J].
occidentalis Sinica, 2006, 15(6): 111-113.
WAL, BIR. BT ZLAMEIS BRI 2R ORI R nl v vk [
YR AR TR AN AR, 2022, 13(17): 5495-5503.

SHEN MS, ZHAO J. Determination of soluble solid content in apples

Acta Agriculturae  Boreali-

during air-conditioned storage based on near infrared spectroscopy [J].
Journal of Food Safety & Quality, 2019, 13(17): 5495-5503.
LA, wE, BREEOR, AF. AR ZSBIVE IR SRR 2L 4%
RS, 2017, 30(8): 7-11.

ZHAO SJ, GAO L, LU XQ, et al. Analysis of components and contents of
soluble sugars and organic acids in watermelon germplasm [J]. China
Cucurbits and Vegetables, 2017, 30(8): 7-11.

IR A anﬁf&({E?;XTEE{@ I R BE BRI AR S 5T
FeSRd1HTID). TR T EORA, 2022,

ZHANG L. Effect of different diurnal amplitude on plant growth and fruit

BT[]

AP

quality of cabernet sauvignon and transcriptiome analysis [D]. Ningxia:
Ningxia University, 2022.

REN Y, SUN H, ZONG M, et al. Localization shift of a sugar transporter
contributes to phloem unloading in sweet watermelons [J]. New
Phytologist, 2020, 227(6): 1858—1871.

G, REENE, EIESE, S AN THOB 2o/ N oY IR 520l 5t

[21]

[22]

[23]

[24]

[26]

[27]

[28]

[29]

[30]

FIRZIAT FE AT D], £ BT R 22 A 24 4R, 2024, 15(17): 232-237.
LI T, SONG SH, WANG ZR, et al. Comparative analysis of effects of
artificial pollination and pharmaceutical pollination on fruit quality of
small watermelon [J]. Journal of Food Safety & Quality, 2024, 15(17):
232-237.
ZHANG HIJ, YUAN YS, ZHANG Y, et al. Transcriptome and metabolome
analysis of fruit firmness and organic acids in two different varieties of
melon (Cucumis melo L.) [J]. Acta Physiologiae Plantarum, 2023, 45(8):
64-74.
DUNE N, DAVID H. Effect of storage temperature on sugar and organic
acid contents of watermelon [J]. HortScience, 1986, 21(4): 1031-1033.
XFegz. VE TR SOE M A= BRA AL 5 3 R s8R 5E [D]. b
a0 ERLRABE, 2013.
LIU JAN. Analyses of physiological and biochemical mechanism and
gene expression profile of fruit quality development in Watermelon [D].
Beijing: Chinese Academy of Agricultural Sciences Dissertation, 2013.
GAO L, ZHAO 8SJ, LU XQ, et al. Comparative transcriptome analysis
reveals key genes potentially related to soluble sugar and organic acid
accumulation in watermelon [J]. PLoS One, 2018, 13(1): 96-118.
thzez, Z2E i, MMz, B R PO 40T e s 7 Ir il
TR ER]. 22N RS (F SRR 22 i), 2018, 54(2): 200-207.
QIU YZ, LI YK, YANG PJ, et al. Protective effects of glycine on
Chorispora bungeana plantlets under different stresses [J]. Journal of
Lanzhou University (Natural Sciences), 2018, 54(2): 200-207.
Eaz, SRR, EAOR, S X UERR A OSR]I B S SRR AE A
R[] o E S AL, 2008(1): 6-11.
WANG Y, SHI ZS, WANG ZB, et al. Absorption and utilization of amino
acids by plant and application of amino acids on agiculture [J]. Soil and
Fertilizer Sciences in China, 2008(1): 6-11.
MCCARTY MF, O’KEEFE JH, DINICOLANTONIO JJ. Dietary glycine
is rate-limiting for glutathione synthesis and may have broad potential for
health protection [J]. Ochsner Journal, 2018, 18(1): 81-87.

TN, XISCHE, TalRRer, 5. PR R BB P FRO R . R
M VC ZEIhREY R & a9 28k (0], R E RO B 24, 2011, 44(13):
2738-2747.

WAN XS, LIU WG, YAN ZH, et al. Changes of the contents of functional
substances including lycopene, citrulline and ascorbic acid during
watermelon fruits development [J]. Scientia Agricultura Sinica, 2011,
44(13): 2738-2747.

WA, =W, IR, 45 3 ARFZEATE RS FR SR 7 i
BRI TSR I]. SRR, 2023, 40(8): 1651-1665.
YANG DD, YUAN M, LU XQ, et al. Analysis of free amino acids
accumulation during fruit development in three different types of
watermelons [J]. Journal of Fruit Science, 2023, 40(8): 1651-1665.
INHE, JUAR, U3h, . AN [6) G0N IEAZ 28 %0 74 )™ ek B it I )5
i [J]. HEJR3E, 2017, 30(8): 26-29.

SUN XX, YOU C, NI W, et al. Effects of nitrogen and potassium
management on yield and quality of watermelon [J]. China Cucurbits and
Vegetables, 2017, 30(8): 26-29.

T, RS BESE, AF. NPK FRAMACEL S NAM KGR X S0 H 7
TR | SR BRR R TR D). AR 23R, 2013, 27(3): 0358-0364.
MA ZM, DU SP, XUE L, et al. Effects of different N, P and K ratios and

ugELli

NAM on growth quality and nutrient utilization of watermelon mulched
with gravel in semiarid area [J]. Journal of Nuclear Agricultural Sciencesi,
2013, 27(3): 358-364.

(TSR B SRR



