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F /MK IR S S6.S5.82.S1 .84 .83, HXF 1 &5 40 1)
7 719.33.3 320.29.2 728.87.2 250.64.2 171.74.,
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4.97%.

®1 HEMNBLEEN SEZFEARIFFTEYVRSENIT

Table 1 Contents of volatile substances in 'Marselan' grape berries after different nitrogen application periods
B Fht (pgke ")
I B AL 5y . FWAR TR
Mg L) CK S1 ) S3 S4 S5 S6

1-T-f 50 BUR -1 7 2 6.49™ 3.64° 5.28" 4.88" 8.58" 777" 9.69°
KB 1100 764 Bk, deak 2 53.25° 10.69° 47.17° 15.91" 71.77° 43.25% 63.31°
R -2-C -1 - 100 R TR 1 285.78 7119 180.71¢ 98.53%  144.86°°  198.75"  300.58"

) FreEmk A6 810k, B
r - 40 . H 98.84%  45.15° 85.43° 4221°  114.81° 86.68"  92.38™

B, RA2ET
N IR, BT R, )
- 70 o 1,7 46.09° 15.06° 27.6° — — — 63.43"
S

ECEE 500 A6, B3 SRR, FOR 1,2 858.22° 99.57"  260.17°  176.77°  291.53¢  344.15° = 547.4°
6,6- I3 " F[3.1.1] )

~ 6.99° — — — 7.29° 3.61° 7.79"
B2 -2
2Pz 70 WA, HRTE 1,3 — — — — — — 5.50
1= b7 e — — — — — — 5.96
S -2 -1 2.02 — — — — — —
Pttt 1357.68 245.30 606.36 338.30 638.84 684.21  1096.04
FER 57 H 17.59%  1130%  26.94%  18.90%  29.47%  25.07%  33.01%
R HIE 350 J5 4, SRR 2,3,4,5 191.14*  198.73" 132.21° 188.23  196.99™  391.59°  210.54°
K 4 W Bk 2 16.47° 7.71° 5.30° 22.97 45.59 49.32° 48.63°
R -2-C ks 17 T HOR 1 3440.98° 109500 814.32%  638.68°  786.10° 926.40°! 1165.90°
3-CURE 0.25 HH 1 82.38 — — — — — —
CL 4.5 Eo il b 1 2224.15° 44415 451.06°  274.86"  280.40°  456.62° = 645.52°
T 1 S A TS SR 1,3 — 15.08° 12.62° 38.50% 36.88% 64.39°
(E)-3,7-—H¥-2,6-F
N 5.03° — — — — — 5.65"
T
B 0.1 A2, iR — — — — 1.29 — —
(E,E)-2,4-C\ s 55.41 — — — — — —
fE Ak 601556 1760.67 141551 116324 134725 188832 2076.24
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e
(i it/ (pg-ke")
IS E YT Sy ) ERURiPuN TR
/(pg-L™) CcK S1 S2 S3 S4 S5 S6
X 4L 77.93%  81.07%  62.89%  65.00% = 62.15%  69.20%  62.53%
LS
TR 2 4000 — — 227 1.93 — — —
TR IR 57 T i — — 3.72° 3.87 3.84 471° —
SR AT g — — — — — 9.61 —
Fig2e St — — 5.99 5.80 3.84 14.32 —
B AIER — — 0.27% 0.32% 0.18% 0.52% —
BT 0.007 %iﬁ,ﬁz%?&%,%ﬂ)’ 2.6 4.12° L.15° 0.88° 1.03° 0.44° 0.61° 217°
FH B AR T BEER TR NG R UR — 9.59° 24,68 19.79° 23.05° 12.28° 7.28°
7 P 60 HE AT 1,2 — 737" 11.07° 11.44° — — —
Akt 4.12 18.11 36.63 32.26 23.49 12.89 9.45
2 43 1 0.05% 0.83% 1.63% 1.80% 1.08% 0.47% 0.28%
2,4-TORUT R ERZNIEINUN 7.04° 1.71° 1.37° 2.00° 2.59 1.38° 1.15°
2, 6= RUT R HImY 133.20° 63.53" 55.17° 84.73° — — —
ES) 5500  Zymkny 2.88" 1.37% 0.97° 1.12° 2.01° 1.71% 2.38%
SR 3.19° 0.91° 1.73% 1.16% 2.86™ 1.99% 3010
[18] ! 5y — — — — — — 1.33
M dtit 146.31 67.52 59.24 89.01 7.46 5.08 7.97
[iEER 1.90% 3.11% 2.63% 4.97% 0.34% 0.19% 0.24%
LR 60000  FAERIR — — — 3.82° — 9.13° —
L -2- TR 1000 il i 5ok 7 — — — — 1.81 — —
O 3000 SLUR WSk T 7 — — — — 33.92 — —
Tk

Rt — — — 3.82 35.73 9.13 —
[irE =R — — — 0.21% 1.65% 0.33% —
-t 82.98° 21.96° 60.80™ 78.40°  47.66° 3655  61.43®
RV 9.59" 6.99" 455" 637" 7.93%® 4.19° 5.06°
+ ke — — 12.20® 4.49° — 22.12° 14.35"
R — — — 2.82 — — —

o — — — — 21.11° 13.58° —
IE = 97.08* 51.19° 44.56° 57.04° 34.39° 34.84° 49.75°
feke it 189.65 80.14 122.11 149.12 111.09 111.28 130.59
PEELE T 2.46% 3.69% 5.43% 8.33% 5.12% 4.08% 3.93%
UK 6.01" — 4.80° 7.94° — 3.64° —
keIt 6.01 — 4.80 7.94 — 3.64 —
TN i 0.08% — 0.21% 0.44% — 0.13% —
Mt 771933 217174  2250.64 178949 216770 2728.87  3320.29

SRR 1, 52, 008 3, W4, & 5. 56 I8 B & 7. B & . — 3 AR K ZL &Y. R8RS/
B RR 25 B3 (P<0.05) .
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Fig.1 The contents of various volatile substances in 'Marse-

lan' grape berries after different fertilization periods
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SR RIK, 8530 pgkg!, A0 S5 AL FE
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T I P 0 7 A ) B 1 o3 34 T T AR IR A RS,
K AR ST S3 Ah B S ¥ 5 S KT G B A
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S6 kb B4 AT 1) 5 A W) T AL 4y, % B B 5.50
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I I R 3K -2 i — 1 - B2 CKOMAT 1 05 & i 4l
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B S 2IE TR 24 1 2 ) o A [ ot 20 st 0 A 3
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Brnesm s, HE S AR 25 7E S1.52.S3,
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Table 2 The characteristic aroma components and aroma values of '"Marselan' grapes at

different nitrogen application periods

HFAE
JFEYITAH S

CK S1 S2 S3 S4 S5 S6
J2-2- O - 11 2.86 0.71 1.81 0.99 1.45 1.99 3.01
iy 2.47 1.13 2.14 1.06 2.87 2.17 2.31
EC 1.72 0.20 0.52 0.35 0.58 0.69 1.09
AR 0.55 0.57 0.38 0.54 0.56 1.12 0.60
3 4.12 1.93 1.33 5.74 11.40 12.33 12.16
Rz -2- T 202.41 64.41 47.90 37.57 46.24 54.49 68.58
(A 494.26 98.70 100.24 61.08 62.31 101.47 143.45

3-CV T 329.52 — — — — — —

T — 15.08 12.62 38.50 36.88 64.39 —

SR — — — — 12.90 — —
BT 588.57 164.29 125.71 147.14 62.86 87.14 310.00

23 HERINESRE

/BT s 2 S G 7 N i - R e ]
BRI T 43 SRS ARG, (A S E
A A RGeS BB A AR A
FEREI 1) 5 B P o P R OR O R K-2-0
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A8, U # A (BTG R A R

3 Wiss®

A R 5 A Y AT 1 300 R, B 5 EE
WS RS RRISAE b 35 A W T ) R R Bk 32
%ﬂ%%%;@i%ﬂ’ﬁfﬂﬁ 37 31 4 A5 1 A e Ak Pk
T e W =X ) S ) i 2 it e AR B %) 5 e e
A2 A LRGSR B RR Y AR R,
TR A ) RS T S A W) S L A3 AE 6 AN [ it L
WAL BT B AR RS o 3, 55 H R
Bl Y 83.81%—95.54%, i B 24k A& 90 &% B
%%%gﬁxﬂﬂ/jﬁﬁﬂﬁ@/ﬁkﬁﬂ Bk RS Y
B i N A SE W T H A &, Ok 3
320.29 g kg, Horh IR AL i A B S 05 )
B i AR, 1 789.49 pg-ke !, (H IS AR 1 B R K
e
Encarna 55" & BLA 1 4 B2 07 & W AR 1k
it R C A A W S AR R ELX A 5 B B 4y
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Fig.2 Aroma component profile of ‘Marselan’ grapes
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Effects of nitrogen application periods on aroma components and
contents of "Marselan" wine grape in the mature period

Ma Zonghuan", He Yajuan', Li Wei", Li Wenfang", Guo Yanlan®, Zuo Cunwu",

Mao Juan"™, Chen Baihong"
(1. a. College of Horticulture / b. College of Food Science and Engineering, Gansu Agricultural University, Lanzhou
730070, China; 2. Wuwei Academy of Forestry Science, Wuwei 733000, Gansu , China)

Abstract: Head space solid-phase micro extraction (HS-SPME) and gas chromatography mass spectrometry
(GC-MS) were used to analyze the aroma components of wine grape berries of Vitis vinifera L. "Marselan' at dif-
ferent nitrogen application periods. A total of six different nitrogen application periods were set up in the experi-
ment to determine the effects on the aroma components and content of the variety, namely the germination
stage, new shoot vigorous growth stage, flowering stage, the first expansion stage of fruit, secondary shoot vig-
orous growth stage and the second expansion stage of fruit, no nitrogen fertilizer was used as the control (CK).
The results showed that forty volatile components were detected at different nitrogen application periods in
'"Marselan' wine grapes, with a total content of 1 789.49—3 320.29 pg-kg', there were eleven characteristic aro-
ma components identified out of forty volatile components. Compared with other nitrogen application periods,
S6 treatment had the highest total content of volatile substances and more types, which was beneficial to increase
the content of alcohols, aldehydes and alkanes; at this time the treatment changed the distribution characteristics
of fruit aroma, the flower aroma and fat paste aroma were the most rich, followed by grass aroma, the fruit aro-
ma after the treatment of other nitrogen application period was mainly grass aroma, followed by flower aroma
and fat paste aroma, and the aroma value of fruit aroma was lower.

Key words: 'Marselan' wine grape; fertilization period; aroma components; characteristic aroma
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