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Fig.1 Longitudinal section of different tomato varieties at different growth stages
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Fig.2 Dynamics of L'(A),a'(B) and b'(C) during tomato fruit ripening
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Fig.3 Dynamics of hardness (A) and soluble solids (B), vitamin C (C),soluble protein content (D),
lycopene (E) and total phenolic content (F) in tomato fruits during ripening
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Fig.4 Dynamics of titratable acid(A), soluble sugar content(B) and sugar-acid ratio(C) during tomato fruit ripening
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Fig.5 Dynamics of glucose(A),fructose(B),oxalic acid (C), citric acid (D) and malic acid(E) content
in tomato fruits during ripening
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Table 1 Changes in the mineral element content of tomato fruits during ripening
A K/ Na/ Mg/ Ca/ Cr/ Mn/ Fe/ Cu/ Zn/ Cd/ Pb/ As/ Se/
Item  (mg/g) (pg/g) (ng/g) (ng/g) (ng/g)  (pg/e)  (pg/g)  (pg/g)  (pg/g) (ng/g) (ng/g) (ng/g)  (ng/g)
QD2101- 1.72+ 7.93+ 56.33+ 93.37+ 0.05+  0.33+ 4.61+ 0.29+ 0.85+  4.72+ 9.85+ 049+  0.84+
1 0.02¢ 0.33a 2.24¢ 25.45a 0.01a 0.04c 0.25a 0.06¢ 0.34a 0.25¢ 0.63a 0.03a 0.06¢
QD2101- 1.85+ 7.42+ 7427+ 11494+ 0.04+  0.49+ 3.26+ 0.85+ 0.84+ 889+  4.22+ 0.16+ 1.21+
Il 0.02b 0.09a 1.73b 11.21a 0.00b 0.02ab 0.57b 0.02a 0.05a 0.60b 0.23c 0.02bc 0.02b
QD2101- 1.69+ 5.97+ 72.52+ 97.53+ 0.01+  0.45+ 3.27+ 0.49+ 091+ 12.79+ 7.53+ 0.15+ 1.57+
I 0.01c 0.66b 1.39b 10.62a 0.00c 0.01b 0.28b 0.01b 0.07a 0.58a 0.27b 0.04c 0.09a
QD2101- 2.27+ 7.14+ 92.65+ 11854+ 0.01£  0.58+ 2.75+ 042+ 1.01+ 9.26+ 244+ 0.23+  0.73+
I\ 0.04a  0.79ab 6.53a 12.55a 0.00c 0.11a 0.21b 0.02b 0.08a 0.76b 0.34d 0.03b 0.05¢
NT30- 1 2.15+ 11.85+ 95464+ 100.16= 0.024+=  0.65+  4.224+  0.46=* 1.05+= 13.03* 5.81*+ 0.53+ 2.94+
’ 0.0la  1.20ab 0.84a 8.23b 0.00bc 0.02a 0.95a 0.01c 0.20ab  0.65ab 3.69a 0.20a 0.53bc
NT30-11 1.554+ 647+ 7199+  109.85+ 0.03E£  0.61% 250+  0.63F  0.62+= 1441+  3.14%+ 0.35+ 2.48+
0.02b 0.43c 0.58b 9.17b 0.00ab 0.01a 0.49b 0.02b 0.03b 0.31a 3.19a 0.20a 0.12¢
NT30-T 2.24+  9.79+ 102.66+ 133.47+ 0.01&= 0.61+ 3.34+ 0.59+ 1.13+ 1343+ 1246+ 037+ 4.07+
0.06a  0.57bc 2.12a 9.32a 0.01c 0.04a 0.53a 0.03bc 0.23a 0.73ab 12.09a 0.03a 0.42a
NT30-IV 221+ 13.284 100.79+ 147.74+ 0.03+  0.57+ 2.94+ 1.24+ 1494+  11.37+ 15.33+ 047+ 3.25+
0.23a 2.21a 11.05a 34.58a 0.00a 0.07a 1.22a 0.13a 0.38a 1.38b 10.23a 0.06a 0.19b
NT31-T 243+ 8.29+ 109.65+  90.85+ 0.03+  0.67+ 6.63+ 0.98+ 1.83+ 1893+ 8.10+ 0.84+ 1.17+
0.08a 0.63b 10.73a 12.23bc 0.01b 0.06ab 0.88a 0.12b 0.33a 2.60a 0.49b 0.06a 0.13b
NT31-1] 2.05+ 10.36+  83.10+ 88.14+ 0.08+  0.53+ 3.58+ 0.69+ 1.084+  11.094+  6.45+ 0.24+ 1.06+
0.04b  3.38ab 2.51b 4.38¢ 0.03ab 0.03c 0.29¢ 0.02¢ 0.13b 0.40bc 0.23c 0.02d 0.05b
NT31-0 2.50+ 12.284+ 110.654+ 107.24+ 0.154+  0.74+  4.85+ 0.54+ 1.224+ 11.264+ 9.05+ 0.40+ 1.85+
0.14a 0.12a 5.99a 13.39ab 0.1a 0.04a 0.23b 0.01d 0.01b 0.55b 0.23a 0.03c 0.09a
NT31-IV 2.38+  9.33+ 91.674+ 113.78 0.09+  0.59+ 6.27+ 1.55+ 1.15+  8.60+ 5.96+ 0.66+ 1.12+
’ 0.03a  1.19ab 2.06b 5.41a 0.03ab  0.02bc 0.88a 0.08a 0.04b 0.29¢ 0.63c 0.02b 0.10b
QHO01- 2.12+ 10.63  76.36+ 51.90+ 0.11+= 0.55+ 10.71+ 047+ 0.76 11.36 8.81=% 0.99+ 5.25+
1 0.12b 0.95a 6.75¢ 6.33d 0.01a 0.04c 6.55a 0.02b 0.09b 1.74b 8.72a 0.58a 2.98a
QHO01- 2.08F 10.76£  93.96+ 97.71+ 0.06  0.664 3.74+ 046+ 0.82+ 17.80* 6.98+ 0.18+ 3.01+
Il 0.09b 2.18a 4.18b 7.76¢ 0.02b 0.05b 1.19b 0.03b 0.12b 1.20a 6.08a 0.36ab 2.04a
QHO01- 2.50+ 12,53+ 10647+ 133.66 0.05+=  0.84+  4.23+ 0.58+ 1.16+ 20.10+ 11.80+ 0.32+ 2.62+
Il 0.04a 0.96a 2.62a 3.91b 0.03bc 0.03a 0.68b 0.02a 0.02a 1.35a 4.09a 0.25ab 3.36a
QHO01- 248+ 11.23+ 106.32+ 182.82+ 0.02+  0.73+ 2.96+ 0.57+ 1.22+ 1854+ 5.60+ 0.13+ 2.82+
v 0.03a 2.50a 1.28a 5.37a 0.01c 0.02b 0.47b 0.01a 0.05a 0.84a 5.08a 0.42b 0.94a
SS001-  2.05+  8.55+ 86.38+ 86.60+ 0.05+  0.63+ 3.88+ 3.88+ 112+  13.96+ 6.43+ 022+  0.87+
1 0.15a  1.46bc 9.91ab 21.91ab 0.01ab 0.09a 0.83ab 0.44a 0.26ab 2.48b 0.28a 0.04b 0.10c
SS001-  2.18+ 10.30+£  96.76+ 74.26+ 0.05+  0.64+ 3.16+ 3.37+ 094+ 1817+t 221+ 0.24+ 3.46+
Il 0.04a 0.28a 2.94a 6.34b 0.01ab 0.03a 0.14ab 0.12b 0.03b 1.63a 0.16d 0.02b 0.05a
SS001-  1.69+ 941+ 78.56+ 98.44+ 0.07+  0.67+ 432+ 1232+ 1.60+ 1343+ 4.50+ 0.56+ 2.88+
I 0.02b  0.34ab 1.28b 22.55ab 0.01a 0.09a 0.76a 0.04a 0.25a 1.07b 0.17¢ 0.07a 0.09b
SS001-  1.60+  7.79+ 77.30+  127.10+ 0.04+  0.64+ 2.84+ 0.69+ 0.77+ 1577+ 556+  0.22+ 2.74+
I\ 0.05b 0.61c 2.41b 12.09a 0.01b 0.03a 0.34b 0.03d 0.15b 0.24ab 0.29b 0.04b 0.18b

TE <[] — b Al Ji) — 77 bR 9 A [ 7 B 3R % W) B A ) — A A =2 i 22 S 1B 35 (P<<0.05) . Tl

Note: For the same variety,

the different letters in the same line indicate that the mineral has significant difference (P << 0.05).The same as follows.
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Table 2 Comparison of quality indicators of five types of tomato fruits at firm ripening stage
A ‘ ' - g PEE oy
T H Ttem QHO01 NT30 NT31 SS001 QD2101 Standard
Average . %
deviation
L 48.14+4.33bc  45.92+2.00c 55.28=+1.76a 52.50+1.68ab 47.59+3.83bc 49.89 3.59  13.73
a 26.60+3.55ab 31.47+2.95a 19.34+3.25b 25.48+3.72ab 28.26+7.09a 26.23 3.99 6.57
b 35.55+2.35¢  39.04+0.82b 43.20%1.18a 41.66+2.31ab 39.97+2.00b 39.88 2.59  15.37
fifi i /g Hardness 1798.58+74.37b 1 735.354-39.35b 2800.5547.56a 1439.12413.85¢ 1362.62£102.46c 1827.20 514.40 3.55
AR
. 4.9040.05e  6.60+0.05a 5.7040.05¢ 5.80£0.05b 5.1040.05d 5.62 0.60 9.40
Soluble solids
#i:2% C/(mg/100 g) Ve 16.644-0.94c  19.9940.12a 19.5941.18ab 14.404-0.88d 18.1440.61bc 17.75 2.05  8.66
AR/ V0 Soluble sugar 1.9840.02d  2.1040.03c 2.5140.04a 2.29+0.02b 1.924-0.03e 2.16 0.22  10.01
N%E MR/ % Titratable acid ~ 0.314+0.00a  0.16+0.00c 0.1740.00b 0.16=£0.00¢ 0.150.00d 0.19 0.06 3.15
BER L Glycolic acid ratio 5.39+0.23¢  6.7240.27b 7.7840.34a 6.87=£0.59b 6.60=£0.77b 6.67 0.76  8.73
AFEE A/ (ng/g)

14.04£1.73ab  10.8540.69¢

Soluble protein

16.22+0.46a

11.5541.67bc 12.74+1.97bc 13.08 191  6.85

FHLI L /(pg/) Lycopene  22.8140.02a  4.50-£0.03¢ 13.5840.26c  5.080.51d 16.564-0.29b 1251 697 1.79
HW/(pg GAE/mg)

33.52+2.98a 29.84+2.33a 31.71+1.89a 32.73+4.28a 23.64+1.56b 30.29 3.54 8.54
Total phenols
3 i it TG ERAS RIS . dEE 3R C S 5FRAE L 1E
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Dynamic changes of fruit nutrient components during
ripening of fresh tomatoes

YANG Xinbiao', LI Xingxu®, LIU Rui',ZHOU Guolin®

1.Key Laboratory of Environment Correlative Dietology ,Ministry of Education/
College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China;
2. Wuhan Academy of Agricultural Sciences, Wuhan 430072, China

Abstract Five different varieties of fresh tomatoes planted in the demonstration base of the Institute
of Vegetable Research, Wuhan Academy of Agricultural Sciences were used to analyze the dynamic chang-
es of fruit color, hardness, and quality indexes including vitamin C, soluble sugar, titratable acid, lyco-
pene, and minerals during the ripening to explore the dynamic quality changes of fresh tomato during the
growing period and to guide cultivation and establish suitable harvest period. The results showed that the
hardness decreased from 3 000-4 000 g to 1 000-2 000 g, the peel red color gradually deepened, the lyco-
pene increased to about 0.016 mg/g during the ripening of fruit. The content of soluble solids, vitamin C,
glucose and fructose all showed a change pattern of first increase and then decrease, and reached the maxi-
mum value at the stage of hard-ripening. The sugar-acid ratio and soluble sugar generally showed a gradual
upward trend. The content of soluble protein, titratable acid and malic acid showed a gradually decreasing
trend. There were significant differences in the content of certain minerals in the same variety of tomato in
different growth periods as well. It is indicated that the hard-ripening stage is the most suitable harvest peri-
od for fresh tomatoes. The sugar-acid ratio, the content of fructose and soluble protein of NT31 tomato are-
about 7.5, 15.0 mg/g, 17.0 mg/g, respectively, which has higher nutritional and commercial values.

Keywords fresh food ; tomato; harvest period ; maturity period ; fruit quality ; quality evaluation
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