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Abstract :In order to evaluated the effects of forchlorfenuronon on quality of melon, the electronic—nose and electronic—tongue

techniques combined with principal component analysis and discriminant analysis were employed to assess the quality of

oriental sweet melon.The physiological indexes of oriental sweet melon were also examined.Compared with the control group of

melon, the horizontal diameter and single fruit weight of the melon were significantly increased (p < 0.05), but the vertical

diameter and the soluble solids in melon had no significant difference in the melons treated by forchlorfenuron. According to the

results of electronic—nose, the high concentrations of forchlorfenuron (20 mg/L) reduced some of the volatile components in

mature melons, the results of electronic—tongue data showed that acidity increased in mature melons treated by forchlorfenuron.

Through principal component analysis , there were a significant difference between the control group melons and treated group

melons by forchlorfenuron (p < 0.05) . And the response of electronic nose was correlated with the concentration of

forchlorfenuron.It was suggested that forchlorfenuron could make significant difference on flavor of melon. The results can

provide a scientific basis not only for the assessment of the effects of forchlorfenuron on the quality of agricultural products such

as melon, but also for the setting reasonable guidelines of forchlorfenuron.
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Table 1 The PEN 2 sensors and their response characteristic
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THEHL 10,15 F1 20 mg/kg g AbBRZH , 57 % HAK F &
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TS R e, SR AR R S R TR B, R
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1.23 WFRS5HETEHESN  H T 50 e 5k BOR AL
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Table 2 Effects of different concentration CPPU on cross diameter of melon in different periods( mm)

o AR KEE(d)
1 3 5 7 9 11 13
CK 6.6 £2.5 93+09 11.8 +3.1 19.7 £34 28.5+2.0 40.7 £2.1 444 £2.1
5 mg/kg 7.6 £0.7 13.5+22° 205 +1.8" 282 +1.0° 34.1 £4.0° 39.1+1.6 429 +£2.6
8 mg/kg 6.9 £0.5 120+1.6" 199 +1.7" 273 +26" 333257 431 +1.8 49.0 £4.6
10 mg/kg 6.5+04 125147 19.7 £0.7" 248 +1.1° 31.0 £0.8 3717 +1.4 414 £2.1
15 mg/kg 7.0+05 125+1.1° 208 +1.2° 27.0 24" 328 +14° 392 +1.2 409 +0.7
20 mg/kg 69 +1.8 13.2+1.1°7 214 £1.1°7 283 +1.1" 387+10" 425 +1.6 492 +14
e
o AR KE(d)
15 20 25 30 32 34 36
CK 487 +1.3 562 +1.5 60.7 +2.2 69.0 +0.6 72.1 £3.0 68.9 £2.1 725 +7.8
5 mg/kg 483 +1.6 57.7+1.3 66.8 22" 724 £2.7° 74.0 £3.5 732 +23 770 +1.0
8 mg/kg 524 +£20° 622107 65.5+09" 750 £1.1° 76.8 £0.4" 674 +1.8 77512
10 mg/kg  53.9 £0.7" 588 +1.2 63.1 +1.5 70.7 +1.2 73.0 £0.8 754 £2.6 78.0 £1.1
15 mg/kg 49.1 £0.5 63.6 £3.8" 67.0£22" 704 +1.0 74.1 £1.1 68.5 £2.3 74.8 £2.1
20 mg/kg 534 +1.67 63.6 14" 67.5+1.1" 693 +19 71.0+3.4 704 £3.4 714 +£34

T VRS AR =, s 50 IR (CK) Z A7 AE 5 P22 53 (p <0.05) 536 3 [

IR 8 K.
1.3 HiE4bE
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J51~9 d) b HI 2T g I 2 T S5 B ke
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Table 3 Effects of different concentration CPPU on longitudinal diameter of melon in different periods( mm)

4 ARRE(d)
1 3 5 7 9 11 13
CK 146 1.9 19.1 £1.9 254 +1.6 36.7 +2.8 52.9+£0.2 63.7£54 70.6 £5.6
5 mg/kg 145 +1.1 28.0 £2.8" 417 14" 517 £44° 582 +23 705 +1.8" 743 £1.9
8 mg/kg 145 +27 23432 40.1 +64° 50.1 +2.8* 57.1 +8.2 577 +2.1° 58.9 +0.7"
10 mg/kg 134 3.5 260 £2.3" 386+13" 46.5 £3.0° 54.1 +8.9 66.9 £2.9 759 £3.6
15 mg/kg 13.8+1.9 26.1 +4.9* 435 £3.7" 529 +4.7" 60.1 +7.7 66.4 +3.1 73.5 £3.6
20 mg/kg 14.0 +2.2 276 +2.5" 444 £54" 545+16" 673 +2.1° 739 +1.7" 763 £1.6
o AR RE(d)
15 20 25 30 32 34 36
CK 774 £2.0 87.3 +12.5 104.7 3.0 111.0 +4.1 115.1 £22 120.0 £5.8 121.0 £4.3
5 mg/kg 78.9 +1.3 87.1 £3.0 108.8 + 1.8 1186 +1.7" 120.0 +2.3 1269 +0.3" 1270 +1.4
8 mg’kg  67.9+21" 78.1 3.5 812 +54" 1024 24" 107.5 +0.1°* 1134 +25° 115.0 £5.0
10 mg/kg 80.6 +0.9 88.7 1.5 109.4 + 1.8 121.0 £4.2* 1246 +7.8" 127.1 127 129.6 +5.1°
15 mg/kg 80.2 +8.5 92.0 +4.0 108.5 +3.1 118.1 +0.7* 121.9 +2.8 1220 1.3 123.8 +3.5
20 mg/kg  84.8 +0.6" 92.0+2.3 111.8 29" 1253 £4.2* 127.0 £3.4° 129.0 £5.1° 1323 +3.1"
F 4 IRIEIR B AR BUBU (36 d) BRSNS BT A4 5
Table 4  Effects of different concentration CPPU on ripe fruit quality of mature(36 d)melon
fh R AEMHEIEY i 3 ES|2 B A
(g) (Brix) (kg/cm®) Eig e L a” b*
CK 251.66 +24.18" 11.50 £2.80°  2.85 +0.20" 1.74 £0.03*  76.86 £0.95° -0.38 +0.39"  15.61 +0.62"
5 mg/kg  280.94 +52.74* 11.46 £0.48°  2.93 +0.13" 1.76 £0.06*° 6429 £1.01° -0.27 £0.25° 631 £1.01°
8 mg/kg 267.06 +20.69" 11.40 +0.80"  3.85 £0.20" 1.65 £0.08"°  63.57£1.12° -0.35+0.04" 6.62+0.71"
10 mg/kg 28251 +33.17°  11.15 +£0.65°  2.88 +0.10" 1.72 £0.04* 6295 +1.17° -0.55+027" 599 +1.12°
15 mg/kg 27023 £51.37" 10.80 £1.40°  3.24 +0.25" 1.64 £0.09° 7445 £048"  -096 024" 15.21 +0.58"
20 mg/kg 276.75 £37.91™  12.00 =0.31* 3.11 £0.16" 1.75 £0.04" 69.67 £0.72"  -0.35£0.09"  8.82 +0.43"

T - [ SVBR S bR TN R 708, Fn AP e 5 P 2257 (p <0.05) .

SN IR 23 X A S 280 4 TR TS oty vl 92 2 1A ) I 3 ol —
FESZN , HLATRE 5 25 e BEAFAE — e AH DG o
TERY (36 d) FTIEE S, 5 AR sz b (20 d)
FHTRE 54 09 0 B AH B, WSS . WIW  W2S W2 W {4 8%
e i) WAL TE B A D (36 d) FICRE & i B . T &, 4
TR WIW AL g2 (4 i 0 (B3 &5 20~35 4%, B Bl &
AT TCE 00 58 R 5, 2% 2 4% K M il 43 o ik 1) 2
HEH 4 5 RIS BB ZHAH L, 7 20 mg/kg b Bk
JE b WIW (W2S W3S 1% Jgddi i i (B2 25 B, D]
A8 2658 v A 32 ) SEUMEL DR TT R 2% 3 BUE 122 AL I A
TR & VE TR A2 U b, an S Ak R 3 RN e A
CHEE) 25 25 PR, WIW 25 I8 28 (14 1 5 {1 126 A< i
U (20 d) FR U (36 d) FHTRE & b 24k B s
WSS FIl W2 W AL LS 14 M WK 2, 33X 28 I RIS & o
T X WIW (WSS W2W A% g% 8 ni 1 f50R% i) 4 4 1
TTHRYY , UG AL L A DAL B ) B e dee 2 Tl B
SEUIEE IR K4 o8 2 %o A S8 TR #1492 P 4 Jo 3 ol —
FESZMA, L5 i 24 e B HAT — s A OGS
222 FSIIHT(PCA) 53 5l X AN ] e B2 S nie ik
Ab B A B (20 d) FERAE 5 R (36 d) it
JIRE ity 1 7 S B IE R AT 2 543 T, Ry 22 51
MR AT IR 3] 100% , b B8 PG > 32 553 8 & iR
FEARKIB AT o B 1 Al 50, AN b T2 il 24

WA ETRE & (B TA) 38 52 40 1 sl 28 9 &K (E
1B) A ity , SN IR A B 2H 55 %) B 2 (8] Y17 4 B 28 22 57
(p <0.05) , AT LASEASYIF . HorAe AR e, AN [RIFI
EE AR 2 [a) BE B R, KU AT e 4 i X 43 (& TA) o
T AE A, Ak B 2H (W) A7 A 38 43 8 5, 40 A0 78 B 46
7N UEBH A5 A0 R XU 22 F AR /N (B 1B) 53X 3% B Bl
T IIN A A R a2y, G nt DR o i I3 2% 12 43 1) 5
i AE FH AT BE B 2 95/ o

223 M H| 5P (LDA)  HIE 2(A) AT LIE
AR R (20 d) BOEHTURE & A, o A SN IR A 2
J& BB ICAT DL 55 % B8 41 58 4 X 43, HLAK ) & 4k Bl
ZH.(5 F11 8 mg/kg) FFEI I 5 i 75 & Ak 2R 2H 09 &K Bk
SEAT T AFAE 3 22 5 (p <0.05) s {H =57 s Ab FH 2]
(15 #0120 mg/kg) FHTER & 2 18] 45 B8 23T, JC 8 25 1k
225, 5 AR, £E B BE VRS S (& 2B) HJ, BR
8 mg/ kghbHILLH A , A [] 571 2 25 % B JTCAE & TR 96
Fre R R [A] Mk BT A B 4H A TORE S v 34 2 v Al 4y
22 B AR 1 nT B S BT B EE AT D6, X — 4598
SxipE Y R I gl A S, Hh T A, B 25 SR
SN AR AL, BH TS A 34 2% 1 4 T 2 At nT R F =2
AR,

2.3  A[E)K FE S AR X E TN KUK 22 0 B9 B F & 0 T
2.3.1  HFEXAE S R N 8T e Sk
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Table 5 E-nose analysis response for different mature melon and thecorrelation
coefficients (r) between the responses and the concentrations of CPPU
Fisf ] Qb B femno
wicC W5S W3C w6S W5C
CK 0.83 £0.01° 2.03 £0.04" 0.95 £0.10* 1.03 +0.05° 0.99 +0.01°
5 mg/kg 0.85 +0.02" 220 +0.15" 0.95 +0.01* 1.00 £0.01° 0.99 +0.01*
N 8 mg/kg 0.85 +0.02" 227 +0.12° 0.95 +0.01° 1.01 £0.01° 0.99 +0.01°
(20"(‘1‘; 10 mg/kg 0.84 +0.02° 223 +0.20" 0.95 +0.01" 1.01 £0.01° 0.99 +0.01"
15 mg/kg 0.86 +0.01" 1.91 £0.07" 0.96 +0.01* 1.00 £0.01° 0.99 +0.01*
20 mg/kg 0.92 +0.01° 1.27 £0.06" 0.96 +0.02° 1.01 £0.01° 0.99 +0.01°
R (1) 0.811 " -0.687"" 0.515" -0.355 0.489"
CK 0.24 +0.01" 34.72 +0.33" 0.33 £0.02" 1.13 £0.02" 0.63 +0.02°
5 mg/kg 0.25 £0.01° 37.02 £2.22" 0.34 +0.03" 1.11 £0.01" 0.63 +0.03"
e 8 mg/kg 0.27 £0.03" 32.77 £5.97" 0.38 +0.05° 1.10 £0.01" 0.67 +0.05°
(36“ 0 10 mg/kg 0.24 +0.01" 40.86 +3.85" 0.31 £0.02° 1.11 £0.02" 0.61 +0.02"
15 mg/kg 0.25 +0.01° 37.12 £3.02" 0.34 +0.01* 1.16 £0.01° 0.64 £0.01"
20 mg/kg 0.27 +0.01° 32.39 +1.57" 0.37 +0.02" 1.11 £0.02" 0.66 +0.02°
M RE(r) 0.395 -0.107 0.307 0.101 0.257
sy ] O3 o i
W1S WIiw wW2S W2W W3S
CK 1.18 £0.03" 3.85 £0.09° 1.22 +0.01° 2.02 +0.02" 1.03 £0.01°
5 mg/kg 1.22 £0.01° 4.87 +0.13° 1.22 +0.01° 2.27 £0.03" 1.02 £0.01°
— 8 mg/kg 1.22 +0.03° 4.67 +0.13" 1.23 +£0.04° 2.24 +0.05* 1.04 £0.01°
(20‘ d) 10 mg/kg 1.22 £0.04° 4.44 +0.36" 1.26 +0.04° 220 £0.12" 1.04 +0.02°
15 mg/kg 1.14 £0.01" 3.60 £0.26" 1.17 £0.01* 1.94 £0.08" 1.02 +0.01°
20 mg/kg 1.13 £0.08" 2.84 +0.07° 1.15 +£0.08* 1.45 +£0.24° 1.01 £0.01°
FHEZEE(r) -0.458 -0.633"" -0.541" -0.677" -0.387
CK 5.58 £0.29* 119.42 +6.34" 6.82 +0.29* 38.68 +1.66" 1.65 £0.01"
5 mg/kg 523 +0.35" 125.54 +11.89" 6.62 +0.33" 40.62 £3.73" 1.71 £0.01°
- 8 mg/kg 4.61 £0.44° 96.60 +31.63" 5.95 +0.50" 33.71 £8.56" 1.64 +£0.06"
(3%“(’1) 10 mg/kg 5.94 +0.30" 148.00 +16.27" 6.97 +0.38" 46.67 +4.33" 1.65 +0.03*
15 mg/kg 5.71 £0.16™ 121.13 +17.26™ 6.86 +0.10™ 39.88 £2.67" 1.70 £0.02"
20 mg/kg 5.05 £0.30° 94.63 £10.97" 6.16 +0.40" 33.13 £2.20" 1.64 £0.04°
R E (1) -0.068 -0.253 -0.227 -0215 -0.049

T FISE 5 AR AN R 8 B R M2 (p <0.05) 5 5 5 /AR R i 1 (B9 SR M JURk P2 22 IR A Sk 38 A OG o R

SR e NIVRERSENIiA 7 i FIRTE - 1 B = i

HL 75 X SR B (20 d) Ko il (36 d) &HIAEE &
P4 M 7 B S 55 Gk IR e B =2 18] AR AR St 4 BT . L
WY 7 AR T SRS SWS  BRS \STS \UMS 4351 K
XPPE (H LR L R R AR L — PR AL AR, AENE 4
A [RVRE i 0 ol 3% R A X 58 BE R /N, SPS  GPS TT
BN A MIE . B 6 BT, SR A (20 d) FHJR
FESh R, 7E GPS (UMS (#BR ) 1% 385 1 4% Ab 35 2H i) 57
W2 T XTRRZE (p <0.05) , HAE 5~15 mg/kg jita 24 ¥
0 ] PN B it 24 Y B8 18 R T i B 3% 05 5 7 SRS (PR
W) AL IR b, Ab UL i 3 s ok BB 21 4k S I (p <
0.05) , Hird 10 mg/kg &b B 2H w3 B2 A%, Ho 1% /& 728
e 7 B 5 AR R IR e R 2 h] L 2 A OE (p <
0.05) ; HAh A% a5 b e B2 AR AL JG HA b AR | 158 WA Skt
JiR At P2 X6F S 391 (20 d) BHIARE 5 8 i — g 5%
m , fef ELEE IR STk A 1 22 | BR R BT RR A R AL o T AE B
2 (36 d) BHNAE S, A0 B8 2 &1 XA SRS (R BR )
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M o7 2 v 6 BRAHL, Lz A% Bk AR i N (E 5 St
R B 2 Ta] S A0 Ik 35 IEAH G (p < 0.01) , 5 2R sl sy
(20 d) FEHTCRE i A7 DL AH B, 33X 2% BH S IR 0% 45 FH T
e SREGH N Rk STk Y & A bk, B 5 EE
FEAE— A M B BARYL SR A R — 25019 o

25 LT iR, Toie S AR A (20 d) i 2 i A A
(36 d) gyEH IR &, 775 /9 STS (SPS F11 UMS = Ff
AL JR X AN [) Ah B 2 4 T 3 B A 38047 1% ) o 5 G
H STS (sl ) fZ I8 14 i i {E 1% 3000 L) I, UMS ( fif
R ) A% JB%as 4 i 1 R A 2000 2545, 3% 2 B I b
T HE &8 1R e M BE 9 2 TP DL A TG B4 45 el ek
TTHR ™ K 5 v T 3 ) B SRR T A% Y IR A HLIR
SRR TTMR B, (W) B St R 04 i 2 XA TR B HA T
JICEE i HH B4 T8 TR 222 R ) T 3 ol — 2 w2 W, HL 5500 24
R BEAFFE— B AH S

232 FRSPIIHT(PCA) &1 3 g AN [A] e 5 S nie i
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Fig.2 Discriminant analysis of E—nose data of melon
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IR 5 AR IR SR (5-20 me/ke) 4 BB
S TR 32056, B 5% 2 AR R I AR R 400 49 4 77 57
T A SN DR v B2 34 2 I TC RS A | P A0 19 G o3
AR, BT SZ B 58 B2 F0 8 (0 (0 B[R AR, iU 20
2P AN o IR E h F 5 S R R T s o Hr
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Table 6 E-tongue analysis response for different mature melon and the

correlation coefficients (1) between the responses and the concentrations of CPPU

4 R IR AR Y
SRS GPS STS UMS SPS SWS BRS

CK 1356.78 +3.47% 134224 £3.29° 3010.83 +12.27" 1901.18 £7.28° 1749.44 +25.63" 1369.09 +20.65" 1224.87 = 13.76"
5mg/kg 133227 £5.90" 1360.54 £2.59¢ 3120.16 £25.81* 1931.38 =1.41" 1756.16 +19.70* 1323.52 2.66™ 1216.74 +18.08*
" 8 mg/kg  1334.41 £6.43" 1372.14 £6.66° 3113.65 £24.55° 1952.23 £2.59° 1744.46 £21.87* 1347.93 +15.79* 1213.69 +20.45°
(2 0“5; 10 mg/kg  1304.30 £6.37° 1381.29 +3.06" 3039.20 £28.43" 194328 £9.75* 1694.02 £29.57" 1314.47 +65.47" 1210.03 +26.80°
15 mg/kg  1330.03 £1.68" 1382.41 £2.66* 3003.51 £22.17¢ 1952.13 +2.08* 1735.92 +10.57* 1285.18 +31.53" 1205.65 = 13.29°
20 mg/kg  1325.86 £3.06" 1374.68 +3.36 3006.15 £30.47¢ 1929.86 +4.21¢ 1718.93 +11.14*" 1367.15 = 11.64* 1225.59 +5.70*

AHRZREU (1) -0.530" 0.768 ** -0.365 0.505 * -0.405 -0.154 -0.069
CK 1310.10 £12.31" 1234.94 +11.18° 3141.92 +14.60* 2058.71 £0.35" 1403.77 £0.31" 1275.72 £0.47% 1240.54 +37.74°
5 mg/kg  1339.80 £10.42° 1246.94 £8.70° 3119.34 £24.73* 2072.14 +1.51* 1419.63 +540* 1268.5 +8.40" 1204.74 +65.69°
o 8 mg/kg  1338.07 +14.51° 1238.40 +10.68° 3112.43 £32.01° 2060.04 321" 1404.27 £2.75> 1289.05 +0.53* 1214.5 +59.32°
(3'6“(;) 10 mg/kg  1336.08 £15.41° 123640 +6.80° 311423 £21.01° 2057.04 +221" 1403.37 +1.75" 1286.05 +0.33* 1215.5 +39.12°
15 mg/kg  1337.86 +13.52* 1234.33 £9.50* 3133.07 £26.16° 2039.59 +2.94° 1404.17 +5.76" 1220.09 +20.19° 1206.57 +59.68"
20 mg/kg 135434 £12.83" 1241.86 = 11.32% 3113.34 £33.25* 2044.07 +1.07° 141 8.31 £3.64° 1281.52 +8.45® 1219.08 +53.10°

HHSE R (1) 0.651 ** 0.021 -0.199 -0.737 " 0.259 -0.227 -0.108
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