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Determination and characteristic analysis of aroma
components of different varieties of rabbit-eye blueberries in

Guizhou
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(Botanical Garden of Guizhou Province, Guiyang 550004, China)
Abstract: To investigate and clarify the aroma components and contents of different varieties of
Guizhou rabbit-eye blueberries, this study used headspace solid phase microextraction and gas
chromatography-mass spectrometry (HS-SPME/GC-MS) methods to analyze the aroma component
content of the main rabbit-eye blueberry grown in Guizhou, such as ‘Coastal’, ‘Britewell’, ‘Climax’,
‘Tifblue’ and ‘Powderblue’. The results were as follows: (1) A total of 46 aroma components in 7
categories were detected in the 5 varieties, including 8 types of alcohols, 13 types of terpens, 9 types
of benzenes, 3 types of aldehydes, 5 types of esters, 4 types of alkanes, and 4 types of others. (2)
‘Climax’ has the most aroma components with 33, while ‘Powderblue’ has the least with only 24;
among the aroma components of each variety, aldehydes account for the largest proportion, followed
by benzenes, with ‘Britewell’ having the highest content of aldehydes (59.32%) and ‘Powderblue’
the highest content of benzenes (42.58%). (3) Among the five varieties, ‘Coastal’ has the highest
total content of aroma components, at 172 872.20 ng-g”!, followed by ‘Britewell” at 162 200.87
ng-g’l; ‘Coastal’ and ‘Powderblue’ have lower total aroma component contents, at 91 284.45 ng-g’!
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and 97 511.10 ng-g’!, respectively. The significant differences in aroma components and contents
among these five rabbit-eye blueberry varieties provide an important basis for the selection of
blueberry varieties and the choice of raw materials.

Keywords: Guizhou, rabbit-eye blueberry, aroma component, headspace solid-phase
microextraction and gas chromatography-mass spectrometry, characteristic analysis
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1.3.2 GC-MS #&ill

GC %Mt ko HP-5 ms, A, AARFIREEBE 5 5128 30 my 250 pm 1 0.25 pm,
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Fig.1 Total ionic chromatogram of aroma components in the fruit of rabbit-eye blueberry
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Tab 1 List of aroma components content of 5 Rabbit-eye blueberry varieties in Guizhou

ng-g"
R %
) CAS 1% .
aey Byl WA FE CAS Rabbit-eye blueberry
A
Categorie Compounds name R “hlgs’ ‘TG’ R ES Hris”
number
‘Coastal’ ‘Britewell’ ‘Climax’ ‘Tifblue’ ‘Powderblue’
3-E R
589-98-0 108.41 150.52 76.27 226.93 175.64
3-Octanol
1-Fl
143-08-8 867.21
1-Nonanol
0 - AT -2, 8- I
4414.79 855.32
trans-p-Mentha-2,8-dien-1-ol 52154-82-2
J5 A
. 78-70-6 21563.41 2121.17 5155.04 2 490.96 1927.05
fi 2 Linalool
Alcohols K T
470-82-6 6303.89 1580.57 2100.43 1910.72
Eucalyptol
- A, A-5- = HI -5 £ A7 DU S AL R - 2- FHY
] ] 5989-33-3 1 .809.47
cis-alpha,alpha,5-trimethyl-5-vinyltetrahydrofuran-2-methanol
-0 - P A7 - 2, 8- — - 1 -8
) 3886-78-0 745.86 1139.98
cis-p-Mentha-2,8-dien-1-o0l
SOR[2.2.11 B 4e-2,5- %, 1,7,7-=FH 3
) ) ] 10359-41-8 — 199.88
Bicyclo[2.2.1]heptane-2,5-diol, 1,7,7-trimethyl
[ J= 3-2- O
6728-26-3 55707.7 76 930.37 26 148.39 43 608.15 36 875.62
Aldehydes trans-2-Hexenal



CE

66-25-1 8 857.36 19 279.79 5523.84 12 145.28 7278.6
Hexanal
2-5¢ P 3k-5- AL C-4- M
3304-28-7 200.97 — 53.56 112.77 —
2-Isopropylidene-5-methylhex-4-enal
IR R
556-24-1 2170.49 399.7 764.05 285.38 108
Methyl isovalerate
TR, 3-HE - 4
108-64-5 27310.04 10 585.69 14 950.79 6 704.05 4 864.74
Butanoic acid, 3-methyl-, ethyl ester
i~ 2- (IR, 4R) -4-F2FE-4-FARLINCL-2-00 L) TH-2-HRR 41
Eaﬁ 2- (1R, 4R) -4-hydroxy-4-methylcyclohex-2-enyl) 121958-61-0 908.19 — — — —
sters
propane-2-alkyne ethyl ester
2,2,4-=HEE-1,3- R 0 7 T R PR
6846-50-0 — — 326.75 223.68 227.82
2,2,4-Trimethyl-1,3-pentanediol diisobutyrate
IR, 2,2,4- = WEE-3-FRIL N2, 7T 2l
— 257.87 185.48 — — —
Valproic acid, 2,2,4-trimethyl-3-carboxylisopropyl, isobutyl ester
etk
527-84-4 374.45 267.25 362.79 444 81 316.06
0-Cymene
+o
o 112-40-3 255.81 239.67 263.38 137.19 112.28
e Dodecane
Alkanes +=5
) 629-50-5 176.07 141.82 170.27 113.93 106.22
Tridecane
+ ke
629-59-4 98.55 — — 62.34 —
Tetradecane
[ES WS, [1S- (las 28, 48D
pouE | pr ] 515-13-9 — — 126.08 — —

Terpens

B-Elemene, [1S- (la, 28, 4B8) ]



1,5,5-= H 5L-6- 1 H 30 O
1,5,5-Trimethyl-6-methylene-cyclohexene
350
3-Carene
T it o A
Terpinolene
3-0) - A I 7-al
3-p-Menthen-7-al
A ERT IR M
D-Limonene
o it
o-Terpineol
6- 7 P s - 3- H S 0k A 0 3- -3 U
6-Isopropenyl-3-methoxymethoxy-3-methylcyclohexene
S-EBIARN:
[-Guaiene
AT
Caryophyllene
EAATT I
Caryophyllene oxide
e, 4-2)52-4-FEE-3- (1-HEE 265D -1- (- E 23D
- GR-gFHD
Cyclohexene, 4-vinyl-4-methyl-3- (1-methylvinyl) -1-
(1-methylethyl) -, (3R trans)-
e, 6-2)f%k-6-FEE-1- (1-HFE 2.5 -3- (1-HET 23
- (S

514-95-4

13466-78-9

586-62-9

27841-22-1

5989-27-5

98-55-5

88-84-6

87-44-5

1139-30-6

20307-84-0

5951-67-7

114.71

523.4

81.77

5 868.87

6374.54

285.14

309.94

155.27

261.34

117.3

128.13

122.26

127.02

209.76

1073.09

778.6

117.7

1556.18

83.31

65.57

121.59

56.81

77.94

94.31

191.23

92.43

299.36

153.76



Cyclohexene, 6-vinyl-6-methyl-1- (1-methylethyl) -3-
(1-methylethylidene) - (S)

SIS
108-88-3 782.13 763.31 751.39 503.59 479.86
Toluene
KL
100-42-5 20 651.74 19 936.32 14 344.62 24 109.65 24 678.97
Styrene
V4% N
100-41-4 3430.1 3196.74 2974.49 — 4115.05
Ethylbenzene
Xof IR
106-42-3 10 771.07 10 678.74 8 604.4 11195.7 11984.17
p-Xylene
1- 2. 5E-3- R R
. 620-14-4 92.6 — 99.25 — —
RIRE Benzene, 1-ethyl-3-methyl
Benzenes K, 1,24-=H 3
95-63-6 48.62 103.21 40.6 62.78 109.73
Benzene, 1,2,4-trimethyl
K, (1-HEH) 98-82-8
— — — 67.6 55.36
Benzene, (1-methylethyl)
xR, Pk
103-65-1 — — — 90.85 91.51
Benzene, propyl
%, 1,24a, 58,8a-NE-4,7-"HE-1- (I-HEZE) (a,
4af}, 8aa)
5951-61-1 — — 171.98 4705.51 —
Naphthalene, 1,2,4a, 5,8,8a-Hexahydro-4,7-dimethyl-1-
(1-methylethyl) (1o, 4ap, 8aa)
IE Tk
142-96-1 494.92 1096.28 935.37 196.32 208.29
n-Butyl ether
BNUEN (2R, 5R) -2-FEE-5- (P-1-J-2-35) -2- 2 J Kk DY S Wk eg
54750-70-8 1274.04 1 347.59 837.05 523.14 —

Others (2R,5R)-2-Methyl-5-(prop-1-en-2-yl)-2-vinyltetrahydrofuran



(2R, 58) 2-FJE-5- (TH-1-JF-2-38) -2- 245 DY S PR IR

54750-69-5 1969.8 2399.28 1 984.62 — —
(2R,5S)-2-Methyl-5-(prop-1-en-2-yl)-2-vinyltetrahydrofuran
2H-MEME, 2- )ALV -2,6,6- = HI %k —
7392-19-0 — 130.02 115.66 — —
2H-Pyran, 2-ethenyltetrahydro-2,6,6-trimethyl
ISR
172 872.2 162 200.87 91284.45 11146435 97 511.1

Total content

T —FREE <0.01%8 R

Notes: — show trace amount 0.01% or not detecte.
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B 2 Al g1, ‘AN F s’ MERSEREAECh — S HER, R, hiE
SSRGS, TR TR R CBRISEET MIERNE Z . MWESMRS G =
KE, B N REFIND S EEHRA, N 17287220 nggt, HkZ “Mik=, A
162 200.87 ng-g!, “Tiildg” A1 ¥y i HIF A B & E RIS, 703108 91 284.45 ng g™t M1 97 511.10
ng-g's

[ — 7K SR AN [R] P I 3 AR 22 3 32 R S BT & B AU A AN R s il A Sk
G RN B ) 22 e e S R Y PR R URARE L CRR PSS, 20225 BREESE, 2022). K 11, “dlkE’
S MNRIRE R PME— S E<1-TH (CAS 1: 143-08-8) "Hi/r WA &S s & B i
i, JRAE R A B AT SRR B AR AR TR, CAlRsT BEA T EEE SR ORI 5
P, VRS2V A

R2 SNARBEEVMRBEERESYR S EER

Tab2 Phenology and total content of aroma substances of 5 rabbit-eye blueberry

s TS 1 X e X
G IR 2R i o i SR ISl FEADTR G R
Flowering and
Rabbit-eye o Fruit expansion stage Fruit maturity stage Total content of aroma
pollination stage
blueberry (day/month) (day/month) substances (ng-g™!)
(day/month)
[3 7'(% )
15/3—15/4 20/4—10/6 15/6—10/7 172 872.20
‘Coastal’
ke’
- 15/3—15/4 20/4—10/6 20/6—15/7 162 200.87
‘Britewell’
13 mlﬂ% ’
20/3—20/4 25/4—10/6 25/6—20/7 91 284.45
‘Climax’
R e
20/3—20/4 25/4—10/6 25/6—20/7 111 464.35
‘Tifblue’
13 *ﬁ\j—%:‘ ’
25/3—25/4 1/5—20/6 15/7—15/8 97 511.10
‘Powderblue’

2.3 5 MR R T PP R SL T & RS SRR 4T

HE 2R, RIRESEHMPBEMEREBHREINERK, BEATELE
34.76%~59.32%2 i), HIFKEGEAE 20.70%~42.58% 2 i), T HEIEE M & BTG, XA
0.40%~1.01%2 8], FH]TEERFRH R E IR ERM T ENEIA .

UeAh, TERERESES T, BN Ak AUE RA-2-Cm R R A IR sy, H2
Hpr R R Bim, 183 59.32%, ‘Tl AR, 1N 34.76%, X PRI R A AR A IR
R HAWIRM ST E F KRS, FRHEEIN T ARSI RS (E@%E%, 2008; Farneti et
al., 2017); FEZRINISH, MR T A M7 05 Bk 41 514.65 ng-g !, (5 AR B & 42.58%,
T ARFR AR AR 2 15 A 5 E0 757 BB SR IERIEE 1, A8 SR ST A 75 fl I AUR kR

1 5 AN LRl Y 8 MRS S, B S 3~5 PR Sy, 3-3F B A 0% R i
S NFEE I, B NG A, A 4 AN SRR E A R, A I B R AR
I AR HREERLAGREWIHMIARAERL, MBIMAFINAEFRESRE (E#3E
25, 2008).

BRVRTE 5 AN RIBIER HA S RBAMK, NHEE AR A 2 BE&ES
B 17%LAE, REAREFSE: 5 AP SRR FER AT IR -3- - A0S, &7 R-3-H
SO E R, 1F 4 864.74~27 310.04 ng-g! 2 18], ZPR A RLERKKRES, Mk



1% R U B 2 R R A

5 A G HR I 2 s AR ILATIN 1 13 FRGERAT, AR IHE R AR B R, N 7.84%,
THIE 4 4.46%, HA 3 AP E R 0.4%~0.56%2 (8] A o-i§ §H N ARG BP0,
1E S MR & A .

RN AR 9O Bl sy, BN EE 5~7 F, HA DR 2R IR
T R ER S AN RIRIER R EEESYR L —, ST S aESEE 20%.

FrAsr il Hi 1 46 Fds S5 5 AN S BRI 25 i PR 38 A AU 14 Bl 5 AN &R 2 Sl e —
TR 14 P IXRE] T BN S HR 0 RE AN [F) S AR SRS A S 2 R RK .

=] S (S O % B i) % pSIE S & 1
Alcohols Esters Aldehydes Alkanes Terpens Benzenes Others

60

50 _—

HFERMUAWER N ILE
Proportion of aroma compounds (%)
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Fig.2 The proportion of main aroma components in total content of different varieties of rabbit-eye
blueberry

3 Wik H4R

AT TR FH 0022 ] AR sk 2 ORI ASOME € -SSR v, X B M 32 7= X 1) 5 A e IR 2
PR SE A SR FIAP AT T E A A . SRS AR SR 7 KK 46 B, Bl AEEZE
MK WIS, BelR2. mE2E. RIRBMIEABIS, AR T T CBRIEE R ki’
it AT AT Y 304 264 334 29, 24 FhESRSY, WEYIE S B AN 172 872.2. 162 200.87,
91284.45, 111464.35. 97 511.1 ng-g", i BIAS [A] G HR W5 ¢ i F 2 18] Bl 15 7 AU o0 KRR AR —
FUR P& B R RS B2 22 K T 2 AT 0T IR 8 2 A () ot o B AR 23 5 11 5
MR DL, PR AT TR AR T 1 45 SR 5 O k3R 11 v A R SR S AR A3 A DR SCHRIEEAT
XL, DAEEIE B 1 e IR S A RS 5 s A IE R R S R [F 2 kb SR T R DR AN [
M3 A 2 AR KA R 22 e R BUR SRt 22 e CORESE, 2023), BATHAMRLERY
P BN S 0T B b X v A 25 R ATE S0 SR B AT X LG, R S IR 0 2 5 vy M B SR S B SOy
MR AL, sZ2iEE (2021) X5t N4 RS e LBEI F  Hi 1) 5 A g MR 25 i P SR S 1 &
SEOTEAT TIE, SRER CBRg/R CEEE e CEEET M BN MESWE



VIRh RIS WRIE. WESR. W2, IR AL, FFsr 0 ml4E 33 35, 37, 30, 32 Fl,
&Y A& 5N 167 321.90. 130271.06. 68 344.42, 61 568.02. 25973.22 ng-g'; XHA
B 5E P ) S IR W 5 A S B PRI AR — 2, (EARHE T ksl 1) 5 A H IR 0 5 ot B ) 25 /<0
Bor R B T Ao A ) 5 AN AR, R CRIET R E SR 24
B, T CETE SRR AR AR 37 Pl v DA A AN S IR WA A A SRR A A — MR AR
I Z RN, AR SEZIEE (2021) RN, EREARESMEERKR RN T,
HEMIX W] RE S BT84 R R P BUR) o W5 AN (5] it P (8] 38 4% 22 St 2 S 00 B A1 o0 22 FE AR 1)
FEREE. BAWMPE LS suE TR AR, TR R E R A
filtan, CTHMET SRR B E . AT REAE T R IR A R T 2 RN A
B BAN, ERERERE, 5 A EAERER CRJERT BT MRS YRS AR
s, HAEAIAAEY B EERR T RRER . ARG IEREESASTENZES,
FE VT B R XUBR A A G & (AR, 2008; BHRKERZE, 2017). @ik tbE T AE S, &
INEERE Ao PR L IR WE R TN s, IX SR W v AN W 5 ] BRI S R P XUk, Rt
TS EAE . TR IR ISR BN SR MR, BHAL G B S B E T m N2,
X R RS AT A IR WA R E D o rh B REORAR KUK R RS e P, AT ZE DD "L AR s Hh LA 3
AmtFras R R EA R BEA R R AR RS, o AR ISR N T e A RN
W

AW L, R T AEWRE A RN T B A AR I E B, ik PR A
BRI B TE AL S 2640 . Fra F R MM IS G, LR R R RES AR
SERGURIN T SR PR AL T EE R BRI, XS IO R AREE . B R
I AR AN A AR P B AR AL T OB R AR, REFEELE, RELIESNS IR,
R ISR — R BB R N IR (CBRJEAE S, 2013). AU 50 BT 43T 1 G B 5 2 i
P, HAWFEbRR—, RHCREER > R AN . Kok, IR RIZ & 2 fabridt
TR AT, FFNIBAE I3 PREE IR 22 DL R 4 1) ) A AR g A 3 77 56 07 T AR 4 % 0
PATF & S IR AT 55
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