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Effects of maturity on quality of red globe grape (VitisviniferaL.)
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ABSTRACT: Objective To explore the effects of different maturity on quality of red globe grape (Vitis vinifera
L.). Methods The appearance quality and internal nutrition of red globe grape with different maturity (88-123 d
after flowering) were compared and analyzed by using national standard method. Results The appearance of grape
changed during the whole harvested period, however, the shape indexes of all groups were higher than 1.13, with no
significant difference between the groups (P > 0.05). The content of fiber, ash, soluble solids (SS), reducing sugar,
sucrose, ascorbic acid (ASA), and phosphorus in grapes increased during the harvested period (P<0.05), while the

content of moisture and total acids decreased (P < 0.05). Content of Ca, Fe, Mg and K showed a trend of first
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declining and then increasing and there was significant difference between the groups (P<0.05). The content of Ca

and Fe in overripe grape was significantly lower than that in initial ripening grape (P<0.05), which showed opposite

trend for the content of Mg, P, and K. The content of mineral showed a trend as following: K>P>Mg>Ca>Fe and a

strong relationship was found between P, Ca, Fe and fruit weight, total acids. For moisture, fiber, ash, SS, reducing

sugar, sucrose, total acid and ASA, the similar relationship was found between any 2 components. Conclusion The

appearance quality of red globe grape with different maturity is similar (P>0.05). However, the internal nutrition of

grape with different maturity is significantly different (P<0.05). The results should be used as a reference for

choosing the grape based on different purposes.
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®1 TRERBHALUMIRR I REMEL(N=3)
Table 1 Changes of outside quality on red globe fruit at different picking periods(n=3)

SR A7 J 44 Stage 1 Stage 11 Stage III Stage IV Stage V Stage VI
A/ mm 30.5740.17° 31.46+0.15 31.62+0.24° 31.63+0.17° 31.58+0.18" 31.50+0.22°
Fif%&/mm 26.86+0.10° 27.62+0.12° 27.69+0.15° 27.7140.12° 27.7140.19 27.67+0.16°
HE/g 12.3740.16° 13.61+0.22° 14.96+0.19° 14.97£0.21° 14.96+0.19" 14.36+0.25
B 1.1382+0.0052 1.1388+0.0069 1.1420+0.0072 1.1404+0.0056 1.1395+0.0066 1.1384+0.0080

s AR IR 22 S P < 0.05), .
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%2 TRARMHIHKREZO—RERRS (0=3) /100 g)
Table 2 General nutritional components of red globe pulp at different picking stages (n=3)(g/100 g)

SR JE A Stage | Stage I1 Stage II1 Stage IV Stage V Stage VI
K4y 87.54+0.42° 86.62+0.36° 85.75+0.30° 85.46+0.35° 84.60+0.28¢ 84.08+0.44¢
214t 0.17+0.01¢ 0.19:0.00° 0.21£0.00° 0.22+0.01° 0.24+0.02° 0.25+0.01°
HA 0.20+£0.01° 0.24+0.00° 0.26+0.02° 0.25+0.01° 0.22+0.01° 0.21£0.02°
U Tix 0.15+0.01° 0.45+0.03° 0.47+0.01° 0.48+0.02° 0.51+0.02° 0.73+0.03"

A ETEY) 13.47+0.33¢ 14.14+0.42° 14.34+0.36° 14.72+0.40° 15.57+0.46" 16.50+0.38"
#3 FTRRMEALHIKRSCMNE. BEREE(n=3) (/100 g)
Table 3 Sugar and acid contents in red globe pulp at different picking stages (n=3) (g/100 g)
KA JE 1A Stage 1 Stage 11 Stage III Stage IV Stage V Stage VI

5 15.10£0.16° 15.85+0.10° 15.91£0.14° 16.10£0.08° 16.49+0.12° 18.15+0.22°
iR 0.110.00¢ 0.13+0.01¢ 0.24+0.00° 0.26+0.01° 0.41+0.02° 0.72+0.02°
R 0.24+0.01° 0.21£0.00° 0.17+0.00° 0.17+0.00° 0.17+0.00° 0.15+0.00°

BHIR L 62.59 76.46 93.35 93.49 98.83 124.14

323 AR RGBT F 49 ASA 2%

ASA HA BRI, AR AL AR, [FRT
RS EEE SR Z P BE 1AL R
TP, OHIERE S ASA A R W T
B, I T 95.3%, 4 EAFTE R E M2 5 (P < 0.05),
M ZE LW ASA S BIA TR,

50
45

4.0

35F

30F

ASAFH/(mg/100 g)

25F

Stage I Stage II Stage III Stage IV Stage V Stage VI
A

B 1 ARFSRIEHZOER RS ASA & & (n=3)
Fig.1 ASA contents in red globe pulp at different picking
stages(n=3)
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TEM B E A IEM e (P < 0.01); 3R HE S Ca, Fe, K35
24, SS. AsA, £F4E. K4y, P 5 AR, P 5 Ca. Fe Z[H]
TELEM BB A ENE(P < 0.01); G4 5Ky . i J5AE
WEWE. P, K45 SS. TEBE. AsA| P, WJEBE. FEKE. P
5 ASA, HRY Ca.Fe Z[AIfFA7E 2 W IEAH (P < 0.05);
HILEE | SS. WJEAE. ASA SRR, KSR N,
HEHE . P Z AR R B A (P < 0.05) . AT, 213
BRIESI b TR AR (R HAT — A O

4 hesge

41 ¥ g

T — RGNS BT . PITE SR L IO BT
U A B A . Hidp, SRSZAAMILEL . PNFE BRI T
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F 4 TEIRETHAL PR R S AE T R 2 B (n=3) /(mg/100 g)
Table 4 Trace element contents in red globe pulp at different picking stages (n=3) /(mg/100 g)

Stage I Stage 11 Stage 11 Stage IV Stage V Stage VI

Ca 2.38+0.02° 1.28+0.01° 0.53+0.01° 0.58+0.00° 0.74+0.00° 0.81+0.01°
Fe 1.50+0.01° 0.64+0.01° 0.120.00" 0.15+0.00° 0.26£0.01¢ 0.30+0.01°
Mg 9.45+0.03° 9.27+0.04° 6.34+0.02° 6.62+0.01° 7.09+0.01¢ 12.62+0.02°

P 28.9+0.2¢ 33.6+0.3° 40.2+0.2° 40.6+0.3° 40.8+0.2° 41.5+0.1*
K(x10%) 1.44+0.02° 1.40+0.00° 1.15+0.01° 1.27+0.00° 1.31+0.01¢ 1.7140.02°

RS AREIRUETHIL Bk R 258 BR AR B A HE 2 14
Table 5 Correlation among different quality indexes in red globe pulp at different picking stages

b R bR QIl QI2 QI3 Q4 QI5 QI6 Q17 QI8 Q19 QI10 QIll  QII2
QIl 1

QI2 -0.773 1

QI3 0.773  —0.999%* 1

Ql4 0.698  —0.910%  0.895* 1

QI5 0.575  —0.962** 0.959%*  0.904* 1

QI6 0.456  —0.886*  0.874*  0.922%* (.963%* 1

QI7 0.440  —0.898*  0.891*  0.844* 0.968%* 0.973%* 1

QI8 —0.887*  0.950%* —0.943*%* _0.922%* —0.856* —0.808* —0.788 1

QI9 0.789  —0.984** 0.990**  0.837* 0.929%** 0.809* 0.841* —0.913* 1

QI10 0.950%* —0.917*  0.915*  0.844*  0.781  0.696  0.691 —0.982%* 0.906* 1

QIll —0.980**  0.777  -0.770  -0.782  —0.600 —0.528 —0.473 0.913* —0.761 —0.949** 1

QI12 -0.976%* 0782  —0.775  —-0.795 —0.610 —0.540 —0.480 0.916* —0.765 —0.947** 1.000** 1

QI FANLER; QI2: /K4 QI3: HMILF4E; QI4: JK4r; QIS: RIVEYERIEY); Ql6: WREHE; QI7: HEMH; QIS: KHR; QI9: HiikiMmER; QI10: H;
QIll: 45; QII2: %k; * FREFEBEP<0.05); *FREFHLBEP<0.01),

AWFFERW], BEE R E R, 0B S Y
e mfe . UREAUR B LB FIHE 1R PR
HaH, BRERE M N 22 5 A B2 (P > 0.05), 7E5E 4
ST 1K BIEAE, 35 MR BRI R A B A A DR T 4 2R
F—2e X T REJR R AR U ] Y | 4
I R R, AP BOT IR E TR, S BORSEA
SASZ U] YNNI LS ik T 31 ) | HEE Bt Bu g R R IB e
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R A0 L 4 3 34 A R b 25T K 20 8 L ) 25 1F R
AREHEAT, AR A X Bl K SR SO AR R, B
BRI R, LOHBRR AR RIS,
5 0h TP 50 45 A — B, W] AR SR S 9L A BB
AR BT 5 . 2P 4R AR Y AN I BE 1Y
FEGURR Y, R SR B PO A Y B, e A A
R T e b iR B 520, ARG RI, A SRR 4 A

K, LIRSS A 4R B 3 TR, nTRERE N
A1k T 20 PR3 3-SR0 ) SRS S R R B T A A 4
BEME 2T o

SRR RS A R — N E R AR, SR A
PSR SEAAF YR . ARSI K RErh, A RIZREER S
PR R A5 L LA AR T, 2R S A R 2 TR A
WEFERM], BEE RAGHIAIE R, 20 BR AR S SR L B
Je BRI R, RS A IR B Pf, 05 20N R
e SS B JEUE . OB RIBEAR L R R R B S g BT
J5 2R BT, AR R At IR PO
WFFE A R — 2L, nREE RO BER | A HLRR S5 5 Ak ol 3%
PR AR v A 3 2 06 BV ™ He A T i a8 SR 5
WALRTE R oAb, AR R, i JsObl 75 ]
TN A, X A SR N DL BUR O
iEBr A
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