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Analysis on aroma components in fruits of different cultivars ( lines)
North China apricot during developmental stages

WANG Duan, JING Chen-juan, CHEN Xue-feng, LIU Zhi-kun, LI Ya-nan, WU Xiao-hong
(Institute of Shijiazhuang Fruit Tree, Hebei Academy of Agriculture and Forestry Sciences, Shijiazhuang 050061, China)

Abstract: Ten varieties (lines) of North China apricot were used as test materials to analyze the aroma composition
and changes of fruits at commercial ripen stage and full ripen stage, so as to provide reference for the evaluation of quality
characteristics of North China apricot. Headspace solid phase microextraction combined with gas chromatography-mass spec-
trometry ( GC-MS) technique was used to detect the aroma components of North China apricot fruits. The main aroma com-
ponents of apricot at different developmental stages were compared by combining with principal component analysis. The re-
sults showed that 114 kinds of aroma substances were detected from ten varieties (lines) of North China apricot, mainly in-
cluding alcohols, esters and ketones. Eight main flavoring substances were detected in the commercial ripen stage , including
linalool, B-irisone, a-terpineol, 6,10-dimethyl-5,9-undecadien-2-one, B-cyclocitral, nonanal, geraniol and nerol. Seven

main flavoring substances were detected in the full ripen stage,including linalool, B-irisone, a-terpineol,6,10-dimethyl-5,

9-undecadien-2-one, B-cyclocitral, geraniol and ethanol.
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The apricot fruits at commercial ripen stage and full ripen
stage both had strong rose fragrance and fruity aroma.

Compared with those at the commercial ripen stage, the

BB T 2(1988-) 4 LB E L Hi-L | FEHRIE 5 BFoE kinds of aroma substances in apricots were more abundant,
JiTa A R FR A B, (E-mail ) wangduanxyz@ 163. com,, and fruity, green and milky aroma were richer at the full
e ripen stage. The aroma components of ten varieties (lines)

WIAES . FUIRLT, (E-mail ) 40502434@ qq.com varied greatly, and JH, JZH, FYH, XB, Z08-1-54, Z10-
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1-60 and Z11-3-24 were classified into alcohol-type with extrude floral and green aroma, XSJ, ZH and CZH were divided

into ester-type with stronger fruit flavor. It could be deduced through principal component analysis that, linalool, geraniol

and a-terpineol had the greatest contribution to the aroma of North China apricot.
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apricot; aroma; fruit; developmental period
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Table 1 Mature stages of the tested apricot varieties ( lines)

i [EaS: T8 A [EE St 8]

(&%) (A-H) (H-H) (&%) (A-H) (H-H)
B0 05-18 05-24 R 05-27  06-03
X 05-18 05-24 710-1-60  05-27  06-03
708-1-54  05-18 05-24 711-3-24  05-27  06-03
L 05-20 05-26 HH 06-03  06-10
F 4L 05-20 05-26 By S 24N 06-22  06-30

1.2.2 &AEHFEIH RS OE- TS
FIAY (58 GC-MS QP2010 plus) ¥E1T &S W) & 43
Mro (3% 414 DB-WAX {4 3% £ (30 mx 0.25 mmx
0.25 pm) AR WIREEE N 40 °C , FEFE R BN
250 °C, AR/ FPERE  E R 1 ml/min, A THE R
AT .40 CA%+F 3 min, 5 C/minF+ZE 120 C , 10
°C/minTFZ 200 °C ,f£45F 5 min, FIiE &M & I
TR 200 °C R H 4 Ry 250 °C, R H &
(Scan) BixCREE S, L 35 ~500 m/z,
1.2.3 ¥4z F NIST11 Bodi 128 % 5% 48 3 (1)
Tk IR T L X, 326 AR AL BE KT 85% MW T, Ik
FHEARIE — 2t 5 & B SO AR & i, H
SPSS 19.0 B XA [F] & B B BeAy 19 = 20
AT BT

2 R 550

SRS E (F 1 E 2) 5, NIST11 3% )%
KiZ, 0 10 MEJL A (M R) P HFLEY
AR FIARXS & UL AR 2,
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Fig.1 Total ionic chromatogram of aromatic components in

Jinhe apricot fruit at commercial ripen stage
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Fig.2 Total ionic chromatogram of aromatic components in

Jinhe apricot fruit at full ripen stage
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Table 2 Relative contents of partial aroma components in fruits of ten varieties (lines) of North China apricot

Bk P Sfi PR FEREa RO FH Z08-1-54 710-1-60  Z11-3-24
25 [l %iy
SI S2 SI S2 S1 $2 SI S2 Sl S2 S1 $2 S1I S2 SI S2 S1 S22 81 S2
B IFRERET (%) 1062 1202 551 3.03 34.17 1527 56.52 4348 56.15 19.69 2.81 - 5975 32.36 12.49 30.33 66.21 31.50 4891 49.93
-t (%) 090 173 066 032 48 273 649 763 667 286 - - 805 716 116 - 802 425 455 678
FNEE (%) 061 199 - 044 379 441 435 579 457 183 031 - 721 645 113 289 645 2.8 373 573
RHEBE™ (%) - 052 - - 145 09 197 241 176 078 031 - 321 263 041 115 213 L1l 15 -
(%) 1223 641 1444 1170 449 1625 929 - 515 1328 - 4017 - 669 13451860 - 1313 - -
(%) - 08 - - - L1l - 02602 0% - - 051 100 - 306 - 030 - -
IR (%) - - - 062 - 03 - - 061043 - - - - 206 - - - - -
ECEE(%) - 097 - - 012167 - - 04014 - - - 00 - - - - - -
S (%) - - - - - 206 - - % - - - - - 22 - - - -
2,3-T Wi %) - - - 02 - - - - 15064 - - - 03 - - - - - -
fEk ZRCHE(%) 3126 2149 417 2539 2479 211 - - - - 4614145 - - - - - 148 - -
Z RS (%) 1245 - 1257 569 1256 015 - - - - 296 - - - - - - - - =
LR (%) 426 613 662 1415 - 1239 - - - 1170 - 3115 - 714 498 128 - - - -
LRSI (%) - - - - 540 - - - 260 - - - 333 - 09 - 34 - -
IR TR (%) - - - - - - -23 - - - - - 29 - - - - - -
R THR(%) 064 062 574 749 036 - - 238200 - - - - 880 08 - - 060 - -
LA BR(%) - - - - - 22 - - - 046 - - - 0% - 224 - - - -
IKAARRL (%) - - - - - - - - - - - - - - - - - - 019 3%
BEPRLR(%) - - - - - 504 - - - - - - - 25 - 1% - - - -
(2) 2Tl L2 e (%) 587 748 - 116 230 - - - - - 106 - - - - - - - - -
B FHNE (%) 265 674 - 767 19 - 510 128 136 - 075 490 342 450 542 864 037 347 077 378
B-EL 4 (%) 282 270 - 240 222 067 427 064 212 - 292 516 448 125 448 232 183 308 482 275
futIRR " (%) e e T T
332 THH(%) 339 - 970 - - 576 080 488 474 48 - 620 - 089 139 235 - - 145 042
B-ZEEE 2 (%) 178 435 - - 058 - 08 171 148 906 - - 08 - - - 121 340 804 451
WA-Eeg e 0 % T - - - - T T T - s s s m m 0% aR -
6L (L2 )., ~ T 065 022 092 035 123 050 152 12 - - - - - - - 16
8- T -2-Hh( %)
FASLT IR (%) - - - - - 1m - - - 356 - - - - = - - = - -
2- (%) - - - - - 04 - - - 147 - - - 0217 - - - - - -
R BT (%) 511 311 380 226 330 056 473 111 337 - 203 302 630 132 507 246 18 541 959 637
FrEaE ™ (%) - - - - - - - - - - - - - - - - - - 08
THE(%) 155 027 171 195 041 - 055 - 265 067 169 - 111 079 829 - - - - 064
HHEE(%) - - 05 - - - - - - - - - - - 155 - - - 181 08
-2 (%) - - - - - - - - - - - - - - 43 - - - - -
(2)-9- 1/ \JiME(%) - - - - - - - - - - - -0 - - - - - - 123
B AR (%) - - - - 098 - 07508 - - - - - 0% - - - - - -
B (%) - - - - 02003 0% - 03 - - - - 049 - - - - - -
KL (%) - - - - - - - 12 - 3% - - - - - - - - - -
Bk (%) 08 - 103 392 - 08 - - 027 274 - 511 - 015 - 033 - - -
R (%) - - - 02 - 0808 - - - - - - 09BO0R” L2 - - - -
B (%) - 24 - 077 - - - 29 - - - - - - - - - - -
ABRZE  NREENER( %) - 025 051 1.2 04 018 - - - - - - - - - 03 - - - -
IV IR ( %) - 58 - - - - - - - - - - - -164 - - - - -
Bk 3,5- AT HATER (%) - 128 - - - - - - - -
2.3.5.6- IR (%) - - - - e - 048 - - 1 038 237 107
TN IR (%) - - - - - - - - 0802 - - - - - - - - - 0
* BRI, - TR AN B BAAFAE, SL N S2. TEI
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T UAR KRB 10 NI SR (6 R) B85
TS (AR R 5> 5% ) N HAR X 2 i R B
VEHEAT A 50 BT (PCA) 0 76 PCA BRI
A 1 FR(PC) ~ 465 3 F /4 (PC3) 1Y Bt
Jr ZETTERR R 78. 11% , SEAMIPCL ~ PC3 (1) RiT 5
ZETTHRFN 64. 83% , REMS S MLFEA (1) IR A B

2 4 ATV 7EARIC S B U, 55 1 FASr
55 RIE A RE R AERE o S BERN 2R R R
FHSE (BRI X HE =0.75) 55 2 B 5 2 e
Bk . (Z)-2-C - 1-B5 LR TR e BE AR OG5 3 Eisr 5
A IEDNTR | A 5S N BRI T = BE AR G, FEARILAY
SER LA 1 ERr O RERE B R AT o
Ml LR OERA SRS AR, 56 2 Bl 3-5%
F2-THA =R TR AR,

F5PC1~PC3 15 JEAH G B 4 43 5 R 0 A 1 24
W e A R B TR L, R IR 2
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Table 3 Classification and comparison of aroma components in ten varieties (lines) of North China apricot

W wEAEIES Rt Fr G BB R BRa K 708-1-54 Z10-1-60 Z11-3-24  #{H
mEad mE(%) 24.35 20.61 48.85 78.62 79.45 3.43 78.72 30.70 82.81 59.65 50.72
52 (%) 55.58 32.50 40.36 0.24 2.00 87.23 1.88 7.50 0 0.19 22.75
i (%) 10.62 18.57 5.43 11.89 10.93 5.18 9.85 11.29 7.31 18.18 10.93
(%) 6.66 6.25 3.93 5.28 6.19 4.16 7.89 24.10 1.86 11.40 7.77
MEEZ (%) 0 0.51 0.24 0 0 0 0 19.09 0 1.35 2.12
B2 (%) 0 12.82 0 0.62 0 0 0.39 1.82 0 2.37 1.80
122 (%) 0 0 1.18 1.69 0.30 0 0.42 0.43 6.70 6.06 1.68
R (%) 1.07 1.03 0 0.12 0.44 0 0.13 1.29 0 0 0.41
A H (%) 0 0 0 0 0.68 0 0.24 1.04 0.44 0 0.24
SR B (%) 25.50 17.48 47.28 61.65 4351  40.17 57.71 58.46 53.11 62.44 46.73
B (%) 42.06 55.06 37.94 6.50 18.75  33.04 27.17 18.34 12.78 3.99 25.56
25 (%) 14.88 10.35 8.14 8.86 18.91 18.18 7.94 13.60 16.92 14.06 13.18
122X (%) 4.53 0 0.95 16.14 12.16 0 0.87 0.75 5.78 1.71 4.29
X (%) 3.38 4.21 0.81 1.17 0.67 3.02 2.22 2.46 6.81 9.23 3.40
R (%) 3.09 4.89 1.66 2.19 2.74 5.11 1.08 1.45 0 0 2.22
WEEZ (%) 6.10 1.98 0.18 0 0 0 0 0.44 0.88 0.33 0.99
W (%) 0 0 0 0 0 0.48 0 0 0.38 1.07 0.19
ZIH (%) 0 0 0 0 0.21 0 0 0 0.33 0.82 0.14
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Table 4 Load vectors of principal components of aroma substances in ten varieties ( lines) of North China apricot at different ripening stages

TR B 1) e R BT 1)
45y

PC1 PC2 PC3 PC1 PC2 PC3
ZFRE T 0.41 -0.80 -0.40 -0.52 -0.41 0.11
LR 0.82 0.32 0.31 -0.77 0.54 -0.02
LR TR 0.73 0.65 -0.13 0.06 -0.20 0.31
(7)-2-B - 1-FE LR TR 0.36 -0.83 -0.37 -0.29 -0.36 0.09
A i SE T AR -0.13 -0.22 0.89 -0.58 -0.43 0.59
B-5% 21 -0.57 -0.35 0.57 -0.73 -0.36 0.16
3-FRHE-2- TR 0.69 0.64 -0.12 0.02 0.77 -0.38
B-AS 2 -0.47 0.18 -0.15 0.19 -0.15 -0.74
B-I I -0.32 0.22 0.32 -0.16 -0.72 0.12
oc-ifl i P -0.86 0.32 -0.05 0.85 -0.33 -0.13
iRy -0.89 0.24 -0.04 0.90 -0.11 0.25
IR -0.88 0.20 0.01 0.75 0.07 0.22
iy -0.90 0.33 -0.04 0.82 -0.37 0.05
I 0.73 0.26 0.49 -0.71 0.51 -0.00
PSP g 0.22 -0.08 0.84 / / /
3,5-ZAUT HOR 0.69 0.63 -0.24 / / /
CIE -0.55 0.27 -0.31 / / /
TR 0.40 -0.09 0.79 / / /
A A B-5 % 22 -0.54 0.27 -0.36 / / /
3= k- 5- N W B Y - 2 TR Wt 0.69 0.63 -0.24 / / /
LR M P g 0.60 -0.60 -0.50 / / /
BB / / / 0.11 0.34 0.68
i / / / -0.77 0.30 -0.38
KN / / / 0.51 -0.05 -0.48
2,3-"4-1,1,5,6-PUH 3 1H-Ef / / / 0.37 -0.27 -0.13
(Z,E)-6-(2-T R W )-1,5,5-= H % / / / 0.08 0.36 -0.71
Wi
LR 5 IR / / / 0.40 0.57 0.19
LR LT / / / 0.22 0.73 0.58
T =M R / / / 0.22 0.81 -0.17
FER LT / / / 0.31 0.70 0.57

PCTLH | EARGT:PC2: 55 2 EMUTPC3 36 3 MY, /" Fom RSB s F 1

AN B- SRR IR AT AR TR db A (i 22 HL
FrEH R, XL AL S P AR A SR o
Bt BRI A X A AT

3 17 8

SRR AU ERR T i A B

SERRAE A IR R IR 2 — T IR A
RIS MR BRI B N R
i S7EN DN TS A/ R G SO B 2L i
B, EARDTE T 10 DML SR (R R) T
ot 7 DR i R ) 2 5 O I cu- TR oty I ) 7 1
W 3 MG AGEE , WOh  HEAERE B-52 % 22l A i N

R [t A B, D5 AR -l it I R 7 P R S 9 A1
AR Sy o — A, IR A 25 A 7Y i

RIS T RE S HmE I B R G,
Elisabeth 45 A0 7 JLANTE A B Y 75 it b 1) 75
Wi, K BRI S A I REREIX 1 A, HL
TR, AR ER IR, FAT, b R
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