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Comparison and analysis of nutritional components of 6 kinds of table grapes
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ABSTRACT: Objective To compare the differences in nutritional components of six main varieties of table grapes
in China. Methods The amino acid and other nutrients of grapes were determined by physical and chemical
analysis methods, and the nutritional differences between varieties were compared and analyzed by statistical
methods. Results The differences of contents of fatty, ash, fiber, total acid, cysteine, glycine, and phosphorus in six
kinds of table grapes were not significant (P> 0.05). The content of protein, total sugar, reducing sugar, total
anthocyanins, vitamin C, essential amino acid, flavoring amino acid, branched chain amino acid, medical amino acid,
flavoring and coloring amino acid, primary amine amino acid, K, Fe, and Cu in Summer Black grape were all highest.
The contents of total flavonoids, total polyphenols, Ca, Mg, and Mn in Muscat Kyoho grape were all highest. Red
globe grape had the highest amino acid ratio coefficient score and P content, and the amino acid nutritional balance

was best. Conclusion Different varieties of table grapes have obvious nutritional differences and different potential
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development and application value.
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Table 1 Basic nutrients of different table grapes(wet, g/100 g, n=6)

Bzt i E FHOGE L KR LT ER [

K4y 82.71+0.20° 82.45+0.52° 83.68+0.43" 82.34+0.39° 87.26+0.93° 84.73+0.81°
B 0.58+0.01% 0.54£0.02"° 0.510.03¢ 0.65+0.05° 0.44+0.03° 0.55£0.05"°
HLIE D 0.24+0.02 0.28+0.02 0.27+0.03 0.28+0.05 0.26+0.05 0.29::0.09
HLK 5 0.20+0.02 0.2120.02 0.17+0.03 0.23+0.05 0.24+0.05 0.19+0.09
HHL2F 4 0.4440.02 0.48+0.02 0.3740.03 0.43+0.05 0.4440.05 0.49+0.09

T WA P B R 22 5

#(P<0.05). T,
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®2 FRSELEBNEEEFRS EEE, n=6)

Table 2 Active constituents in fruit of different grape varieties (wet, Nn=6)

Ef=ga) Filg E B PR E B B 21 Bk LSy
W JFEHE/(g/100 g) 16.0+£0.2° 16.5+0.6" 15.7+0.5° 16.8+0.6" 11.5+1.3° 14.7£1.0°
JBE/(2/100 g) 17.0£0.2% 17.4+0.6° 16.7+0.5% 18.1+0.5% 12.741.2¢ 15.741.0°
SR/ (g/kg) 3.79+0.24 4.18+0.64 3.41+0.46 4.48+0.24 3.36+0.56 4.57+0.44
WERR L 45.8+3.3 47.1%8.0 55.3+9.9 41.0£2.4 34.4+9.5 36.3+4.1
VC/(mg/100 g) 8.72+0.42° 7.83+0.58" 5.09+0.54° 9.09+0.80" 5.50+0.28° 7.59+0.55"
ST/ (mg/100 g) 198.29+35.14° 365.50+53.14° 152.33+24.94° 111.83+20.81° 156.80+28.13° 144.50+16.99°

1050.11+71.27°
9.02+1.53"

B Z W/ (mg/100 g)
S @A /(mg/100 )

2018.67+208.86°
6.30+0.98%

613.66+93.76°
2.49+0.40°

791.56+159.99*
3.56+0.54°

970.93+81.60%
3.70+0.28"

1160.59+122.70°
9.90+1.54°
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1) FAA SR RAN, HABFEAR AL IR AR, 6 Rl A A

AP HELT AN A B G I AR 77 ST RS AESE VR T Glu,

b TAA BB FIER . BEAABBEEE AR, (5 TAA 1)
FeBIR TUDME. hARBRIERE . KR,

24 F & 2 (medicinal amino acids, MAA)JEHLIAYE:F
R T 10, 5 25 BRI ARG G A, 575 A
YRR, R 3 nH, R MAA BB T
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He e 55 e R B2 X TR o RGP fiF 5 45 AR — S
B AT A A SR SE b Bon R W HE P I e S LA I
MR RZA T



LERE Ul

BUPNEE, 2 6 PR 4 I ) LA M

287

*3 TRHLFEHRELREMEE, mg/100g, n=6)

Table 3 Amino acids composition in different table grapes(wet, mg/100 g, n=6)

IR Filg ERLET FHOGE B KB 21 Bk P 77
Tle™ 6.90+0.55° 7.71£0.23"® 7.22+0.49° 9.20+0.89" 6.37+0.67° 7.860.63
Leu™*® 12.04+1.13° 13.6420.64™ 13.09+1.08° 16.58+1.57 10.87+1.04° 14.03+1.00%
Lys™°* 13.74£1.62° 15.23+0.74° 17.44+1.03% 19.89+1.65° 13.42£1.60° 16.61+1.50™
Cys**® 0.96+0.19 0.92+0.24 0.710.15 0.81+0.28 1.34+0.18 0.94+0.24
Met"™ 1.09+0.07* 1.10£0.07" 0.96+0.09" 1.18+0.12° 0.71+0.08° 0.87+0.12%
Tyr*®* 3.65+0.43° 5.12+0.20° 5.66+0.14° 5.13+0.55° 4.69+0.42" 5.25+0.56"
Phe™ 9.97+0.65> 11.61£0.41%® 9.52+0.59" 12.41+1.14° 8.47+0.74° 11.08+0.57%
Thr" 14.04+0.19° 17.0120.61° 12.2240.96" 16.74+0.75° 9.92+1.17° 14.24+1.01°
Trp™® 0.93+0.12° 1.35+0.06° 1.52+0.03" 1.35+0.16 1.27+0.11% 1.41+0.16°
Val® °® 11.43+0.45° 12.40+0.25% 10.68+1.00% 14.86+1.13" 8.96+0.99° 11.61+0.97%
His® *° 9.59+0.38™ 10.01+0.47° 9.42+0.50™ 13.08+1.25° 7.58+0.8% 9.9120.67"
Arg® ¥Acee 76.02+4.51° 93.42+6.29" 118.59+12.17° 84.34+8.01° 80.52+5.93° 100.03+14.32%
Asp” 4°* 18.72+1.88% 20.94+2.59% 16.62£0.95° 23.39£1.81° 18.16+1.81% 18.36+1.09%
Ser 15.7240.37% 16.01+0.69® 11.94+0.86 17.65+1.09° 10.20+1.08¢ 13.90+0.78%
Glu 4 * 113.62+7.38° 64.01£9.54° 30.95+1.88° 107.81+8.54° 72.12+7.66° 61.31£7.09°
Pro®* 22.55+1.75% 35.00+£3.96™ 24.81+6.61% 46.22+7.05" 10.97£1.15° 22.57+6.17%
Ala® 4* 65.04+3.11° 51.85+2.85° 19.96+1.97° 78.25+4.03° 20.03+2.84° 32.30+5.17¢
Gly» 4°* 10.27£1.32 10.81£1.03 10.00+0.73 12.88+1.17 10.13+1.14 10.79+0.96
EAA 70.13+4.52% 80.04+1.63° 72.66+4.96" 92.19+6.99* 60.00+6.35° 77.71£5.61%
NEAA 336.13+8.18" 308.07+9.11% 248.65+15.51¢ 389.54+24.27° 235.73+19.54¢ 275.37£19.20%
CE 85.61+4.50° 103.42+6.42% 128.01+12.47° 97.42+8.80° 88.10+6.74° 109.94+14.32%®
FAA 283.67+8.44° 241.03+11.67° 196.11£13.57¢ 306.66+18.06* 200.96+16.55¢ 222.80+18.22¢
BCAA 30.36+2.10° 33.75+0.94 30.99+2.56° 40.64+3.55" 26.21£2.70° 33.49+2.57%
AAA 14.55+1.16° 18.07+0.54° 16.70+0.71° 18.88+1.82° 14.43+1.24™ 17.75€1.21°
MAA 259.12+11.21% 235.87+10.18° 222.84+14.11° 283.58+19.19° 219.09+17.50° 238.34+14.76°
FCAA 237.40£9.46™ 209.62+10.04° 200.88+13.66° 257.36+17.04 194.81+15.78° 214.44+15.36°
PAAA 319.96+7.97° 291.26+9.48"™ 238.37+14.98¢ 372.77+23.61° 225.35+18.64¢ 261.98+19.36%
TAA 406.26+9.24° 388.12+9.14° 321.31x18.97° 481.73£29.93° 295.73+25.42° 353.08+19.43%
BCAA/EAA(%) 43.29 42.16 42.65 44.08 43.68 43.10
BCAA/AAA 2.09 1.87 1.86 2.15 1.82 1.89

TE: *EAA N LT AHRERR; A NEAA HAE LT AL, % CE A LH LT AT, *FAA JXIRE IR, "BCAA J LR, © AAA IS F
WREIEIR; "MAA NI EIEIR; © FCAA Iy T4 (A JEIR; * PAAA DI AN A JETR; TAA A 2R B
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x4 TEHLFENCLTRERSESBEEH. FAO/WHO REREXH B (mgg ' N)
Table 4 The composition of essential amino acid in fruit of different grape varieties and comparison with egg’s protein and FAO/WHO
standard model (mg-g ' N)

S Ile Leu Lys Met +Cys Phet Tyr ~ Thr Trp Val  TEAA E/T/% E/N/%
Filg 74 129 148 22 146 151 10 123 803 18.40 22.55

E 89 158 176 23 193 197 16 143 995 22.18 28.50
FHOGECR 88 160 213 20 185 149 19 130 965 24.60 32.62
B 90 162 194 19 171 163 13 145 956 20.37 25.58

LT HhER 90 153 189 29 185 140 18 126 930 22.32 28.74
T 90 161 190 21 187 163 16 133 960 23.76 31.17
Egg 331 534 441 386 565 202 106 411 3066 49.80 99.22
FAO/WHO 250 440 340 220 380 250 60 310 2250 36.35 57.11

1 TEAA: 5382 M (f03F Cys and Tyr); E/T: TEAA/TAA; E/N: TEAA/(TAA-TEAA),

x5 TR#HEHBTNLFTRAREFRNETS

Table 5 Nutritional value of essential amino acids in fruit of different grape varieties

S Ile Leu Lys Met +Cys Phe+ Tyr Thr Trp Val SRC/%
) RAA 030 0.29 0.43 0.10 0.38 0.60 0.17 0.40
i . 52.81
RC 0.89 0.88 1.30 0.30 115 1.80 0.50 1.18
) RAA 036 0.36 0.52 0.11 0.51 0.79 0.26 0.46
BB . 51.88
RC 0.85 0.85 1.23 0.25 1.21 1.87 0.62 1.10
RAA 035 0.36 0.63 0.09 0.49 0.60 0.31 0.42
YL . 57.96
RC 0.87 0.89 1.54 0.23 1.20 1.47 0.76 1.04
) RAA 036 0.37 0.57 0.09 0.45 0.65 0.22 0.47
KR . 54.02
RC 0.90 0.93 1.44 0.22 1.13 1.65 0.55 1.18
RAA 036 0.35 0.56 0.13 0.49 0.56 0.30 0.41
ZIHIR . 63.49
RC 0.91 0.88 1.41 0.33 1.24 1.42 0.76 1.04
, RAA 036 0.36 0.56 0.09 0.49 0.65 0.27 0.43
[y . 56.84
RC 0.89 0.91 1.39 0.23 1.22 1.62 0.67 1.06

T o — BRIk S TR

®6 FRHLHBNLFTEEREFNETS EEE, mg/kg, n=6)

Table 6 Nutritional value score of essential amino acids in different fresh grapes (wet, mg/kg, n=6)

R/ Eilg E B FHOE BB KR £ ER SRS
Ca 59.45+5.13° 106.80+20.88" 81.12+12.70% 78.55+11.66™ 58.62+6.75° 80.72+14.36%
Fe 3.52+0.35 3.55+0.50 3.44+0.34 4.68+0.80 3.80+0.64 3.35+0.46
Mg 64.82+3.55™ 82.20+7.54° 72.20+£6.93% 77.65+8.06° 62.85+3.18% 54.25+6.30°
K 1839.08+117.50®  2105.00+215.62°  2121.67£113.06™  2124.17£119.46°  1730.00£110.11"™  1525.08+163.53"
Na 21.15+43.48" 4.10+0.68° 11.60+1.19%¢ 18.22+2.43% 8.02+0.88% 14.20+1.25%
Mn 2.61+0.83% 3.31£1.02° 2.17£0.65" 2.29+0.69%° 2.58+0.50" 0.58+0.12°
Zn 1.11£0.07° 1.13+0.08" 1.14£0.10° 1.64+0.32" 1.33£0.09" 1.72+0.21°
Cu 0.69+0.10 0.70+0.16 0.63+0.12 0.95+0.18 0.54+0.09 0.54+0.10

P 193.98+9.27 237.67+12.88 240.83+£20.13 215.00+19.51 241.80+17.99 234.67+17.79
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