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Influence of Berry Heterogeneity on the Phenolicsiand Antioxidant

Activity of Meili (Vitis vinifera L.) Grapes

LIU Xu, LI Jin-lu, TIAN Yu-ping, ZHANG Zhen-wen
(College of Enology, Northwest A&F University, Yangling 712100, China)

Abstract: In order to explore the influence of grape hetérogeneity on important indicators of quality in the skin and seed of wine grapes,
Meili (Vitis vinifera L.) grapes were used as the material for this study. The proportion of berries with different densities at harvest time and
differences in the content of polyphenols and antioxidant activity were determined in the skin and seed. The results showed that berries with
different densities did not show significant differences in weight, surface area, and volume (P < 0.05). The highest sugar content (182.67 g/L)
and the lowest acid content (7.32 g/L) were found in the high“density berries (D5 = 1089 kg/m®). With increasing grape density, the total
phenolic content (TPC), total flavonoid content (TFOC), total flavanol content (TFAC), and total monomeric anthocyanin content (TMAC) in
the skin were significantly increased’(P < 0.05). The.content of these phenolics in the seeds of high-density berries was significantly higher than
that of medium-density (D4 = 1082:kg/m®) and low-density (D3 = 1079 kg/m®) berries, and there was no significant difference in the phenolic
content of the seed between the latter two.groups. The antioxidant activity of both skin and seed in high-density berries was significantly higher
than that of medium-density and low-density berries, and there was no significant difference in the antioxidant activity of both skin and seed
betweenthe latter two groups. Therefore, berry heterogeneity in Meili grapes is commonly present at harvest time, and high-density berries have
the highest quality.
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135



MR BRI

Modern Food Science and Technology

2015, Vol.31, No.12

B N 15%~30%; 55~65min, B &y 30%~30%; 65~80
min, B 4 30%~0.
1.35.3 FrAEfZET &

I RIFRENZ) 0.0100 g B FIR. ZEAFM. LAk
. RILEE IR, AR AR, T HIR.

HER. PR, 7T KiK. HER. AR,
SRR WBR. RIS B R ArAE, il
SERT 10mL FEM, BoRR AV K bis s
R AR EERR L AR AEIAL  AERE I il 26 AF T
BERE, 1S5 AR AR 2 (3R Do

R 118 MR REMTERRZ A @I 572

Table 1 Linear range, retention time, equation, correlation coefficient, and detection limit of 18 individual phenolic compounds

$RE  REEE/min AREHETE KMEE/(mg/L)  AXRARIK R HFR(mg/L)
BARTER 6.03 y=29285x+48744 3.91~250 0.9997 0.0256
2 AAB 11.31 y=34728x+19239 3.13~200 0.9999 0.0259
ILEE 2248 y=6263.8x+2953.3 4.69~300 0.9998 0.2077
SRR 24.37 y=16210x-2312.8 3.13~200 0.9999 0.0655
¥ 26.11 y=18223x+7692.8 3.13~200 0.9999 0.0570
wEBR 26.82 y=33894x+1395.7 1.56~100 0.9999 0.0307
THE# 29.91 y=33710x+9111.7 1.56~100 0.9998 0.0274
FIRFE 31.60 y=6630.6x+133076 3.91~250 0.9016 0.1157
EAi 36.71 y=91220x+31794 0.78~50 0.9996 0.0111
EE78: 4159 y=62692x+86601 2.34~150 0.9994 0.0141
T 4221 y=8525.5x+15274 3.13~200 0.9996 0.0671
Kk 47.56 y=7874.1x-6625.2 1.56~100 0.9963 0.1597
H2%k 50.65 y=51367x-1485.8 1.56~100 0.9997 0.0203
By 52.56 y=56736x+311.04 0.78~50 0.9994 0.0125
EYN S 53.71 y =14674x-51738 1.56~100 0.9769 0.0663
MR FE 57.67 y=61738x-155109 1.56~100 0.9875 0.0147
LA By 66.53 y=25098x+21810 1.56~100 0.9775 0.0573
HERE 67.70 y=59220x-19128 156~100 0.9744 0.0230
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Fig.1 Percentage of Meili grape berries with different densities
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Table 2 Physical and chemical properties of Meili grapes with different densities

RE BEEN wglem® R @ilom? ERAESF/NGL) TTARREZI(HART, glL) pH

D3  3.0640.60° 2464044  877H.05° 152.3342.08% 8.7140.50° 2.9840.03°
D4 2924054 2414047°  8.66H.15° 166.3342.52" 8.5840.55" 3.0249.05°
D5 283#)51%° 2294040°  8.3840.98° 182.6742.08° 7.3240.66° 3.1549,07°

Z: RFPRIRRANBFHERTRRAEENAEEERE (p<0.05).
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AL LR K

H17 3 3L BAE /vy (D5 R i
Mg o AT A B 1) 5 B 2 v T S (DA
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Table 3 Phenolic content and antioxidant capacity inthe skin and seed of Meili grapes with different densities

B KR BE FAMEM

R fS:2 B S yil) pS 3. ] B G DPPH/ RBTERA FHEE
(GAE,mg/g) * (RE,mg/g) (CE,mg/g) (C3GE,mglqg) (Trolox, uM/g)  (Trolox, uM/g) R A%

o3 £&  860006°  5.7330.16° 24640.10°  0.3520.03" 200.1842.13%  78.3641020°  24.610.46%
#F 65844193 95.364558%  41.30:.75" - 531.2044.27°  676.24421.94°  41.0440.63"

o4 FK _9.424026° " 7.0040.16" 3.0420.04°  1.0740.04° 210.0942.01*  90.79-H.61° 27.6520.55
A% 659643.48" | 96.1834.45°  44.7242.54° - 535.6946.18"  691.0544.47°  41.7140.34"

o5 & T11.383023°  85140.27° 43240.26°  2.9840.07° 225514231  114.962368°  30.3520.69"
0 78.1442.94° 1109.7845.23°  48.70+4.15 - 549.0043.35°  756.43#19.13"  48.9020.20°

i RPFIIREA BT 58 (RA) 3AMFE (FF) AFFRBEAAREER (p<005); AT EALES.
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THREERIZ R (p<0.05), HMRE R R 3 Mt
ST AR PR A RV R (p<0.05). %) 5K
R P S ISR () S R R, A

YT 40 R P T, SR e S
A5 E MG 28 E IEF (r=1.000, 1.000,
0.999, p<0.05). Ff7 1 AL AL SIS B & et 43 1)
57 A mEGER IR EEIEMEX (r=0.998, 1.000,
p<0.05). X5 XuPY, Meng®™e N FIHF L 4E 5.
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FEHEANANEA R . R BT & B bt SR S B P AR
W, ARSI T & B R s 2R sk
()2 Z N (P<0.05) o 7K AR AL e I 71 42 SR v B2
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RN LR R HER. RN RS
MERAERTE (D5 WAL, X554 RS
A B R a5,
R4 TEIZEEWRERE PRAMLE
Table 4 Content of individual phenolic compounds in the skin of
Meili grapes with different densities

HE& 5 AT, WEENE & AR 713 A
PRI o Ty A SR BAAA Py ) B SR S K
MZFEIEIN (p<0.05). 4k, —LEE ZHSR BRI b
LR R MR LR R S AR & B R A B2 b
Tty AL LA SN AR R UK
S EAR AR L. 1X 5 BARR H B & BOR eI
RPTAL WA SRR ) o o IR RAE RS = HTR]
RETE S S AR e, T el AE— R L R B
— S AR Y AR e A

R 5 TEIZEEMREMFHREMNESE
Table 5 Content of individual phenolic compounds in the seeds of

Meili grapes with different densities

EE ER
D3 D4 D5 D3 D4 D5

SIS R ¥R

AR PEE 27,61 (40.21%) 33.52 (42.79%) 34.90 (44.18%) #2 LK VB3 £ 87.44 (39.22%) 105.46 (36.78%) 142.44 (43.07%)
EARFE 3483008 4144010 4.3440.06° ERTE 24.3240.66a 26.81:0.35% 31.074.34°
ZH G nd nd nd 24 8B 4.1340.29° 6.260.08" 16.6142.33°
FHBL 4414 49 5.3840,23" 6.060.87° HE 38.54:45.85° 41.92+40.84° 63.70:1.81°
THR 6.16+1.95% 8.1140.66° 8.1740.93° TAH nd nd nd
Ham 0.4440.12° 0.5140.03° 0.5240.01° 2 5.5040.12° 9.81+.06° 6.6541.51%
KR 13124073 15384079  15.8140.19° KR 14.95+1.89° 20.66+1.88" 24.4140.71°

#AMAEEE  008(0.12%)  0.09(0.11%)  0.09 (0.11%) A MAEBRE 4215 (18.90%) 46.00 (16.04%) 53.23 (16.09%)
SRR B nd nd nd LERER nd nd nd
oL 0.080.01% 0.0940.02a 0.0940.02° v 9.1840.05° 12.0520.83% 11.68+1.43°
TR nd nd nd TR 32.97+.06° 33.9542.96% 41.5542.11°

ZRUHE  148(216%)  1.63(2.08%) | 1.75 (2:22%) ZHKTHE  093(042%)  1.10(0.38%)  1.37 (0.41%)
ZE &34 1.4840.12° 1.630,05" 1.7540.18° SR &) 0.9340.03 1.106.02° 1.3740.04°
Wbl 1373 (19.99%) 14.05/(17.93%) 13.84 (17.52%) wehERE  5.95(2.67%)  17.34 (6.05%)  14.83 (4.48%)
A2k 13.7340.66°  .14.0540.88". 13.84:40.89" A2k 5.9540.61° 17.3440.57° 14.8320.29"

L FHEEA 42.90 (62.47%)

49.29 (62.92%) 50.58(64.03%)

A £ %4 136.47 (61.21%) 169.90 (59.26%) 211.87 (64.06%)

KH R
#h-3-F2  12.87(1874%) 13.55(17.30%) 13.13(16.62%)
IR 10.5940.14° ,.11.0440.29°  10.1340.75°
PP~ 2.284.59% 2.5140.32° 3.0040.44°
#EEE 1290 (19.79%) 1550 (20.89%) 15.28 (20.47%)
FT 1.7449.03 3.7640.11° 4,2340.86
e E nd nd nd
M & 6.560.11° 7.4541.25° 6.880.60°
W Ay 4.6020.38° 4.2940.14° 4.1740.22°
BEE nd nd nd

K¥BAE A 2577 (37.53%)

FARE KA

68.6742.54°

29.05 (37.08%) 28.41 (35.97%)

78.344.77°

78.99+2.95°

ES 3

#)h-3-B2 % 60.01(26.91%) 88.63(30.91%)  92.36(27.92%)
IWEE 36.61+2.03 57.7247.76" 61.4447 57"
FILEZE 234020.37° 30.9140.09° 30.9240.06°
#EEE 2649 (11.88%) 2817 (9.83%)  26.52(8.02%)
FT 2.2140 43 2424078 3.4940.25°
2ek nd nd nd
MR E 14.1444.05° 16.1542.34° 16.9622.17°
SIP-3:%% 10.1441.60° 9.6040.70° 6.0740.03
HEE nd nd nd
%£%B%F 8650 (38.79%) 116.80 (40.74%) 118.88 (35.94%)
PIKEyE A 2229741217 286.70417.16°  330.7542.89°

R FATRR B F AT R B AAA 2% 27 (p
<0.05); nd RTEAEMEZHR.
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