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Evaluation of aroma components in Rosa roxburghii Tratt
juice by SPME-GC-MS and PCA
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Abstract: We used 50/30 pm DVB/CAR/PDMS, 75 pm CAR/
PDMS, 65 pm PDMS/DVB, 100 pm PDMS to enrich and con-
centrate aroma components of Rosa roxburghii Tratt juice for
improving the accuracy and reliability of analyzing the aroma
components by gas chromatography and comparing the conse-

quence and sensitivity of extracting the aroma components by dif-
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ferent fiber coating extractors. The aroma components of Rosa
roxburghii Tratt juice were detected by GC-MS. We compared
the quantity and content of aroma components by principal com-
ponent analysis (PCA) and established the evaluation model of a-
roma quality. The results showed that: esters, alcohols, and ter-
penes were the main aroma components of Rosa roxburghii Tratt
juice. There were significant differences in the compounds extrac-
ted by different extraction heads. Fifty-nine compounds were ex-
tracted by 50/30 pm DVB/CAR/PDMS with a relative content
up to0 93.96%. The contents of esters and alcohols were highest in
aromatic materials. Thirty-eight compounds were extracted by
65 pm PDMS/DVB with a relative content of 91.19%; twenty-
two compounds were extracted by 100 um PDMS with a relative
content of 92.79%; twenty-six compounds were extracted by
75 pm CAR/PDMS with a relative content of 92.08%. Among
the four fiber coating extraction heads, 50/30 pm DVB/CAR/
PDMS was the best extraction fiber for the aroma components of
the Rosa roxburghii Tratt juice.

Keywords: Rosa roxburghii Tratt juice; headspace solid phase
microextraction; extraction head; Aroma components; principal

component analysis
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DVB/CAR/PDMS( . 7, Js & -k 43 F 0 -3 — W L ik 4R
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Table 1 Instruction for SPME fibers
AE ILLF 4 s A B /pm o BALEE/C B /b

PDMSCER = H S S bt R MY BT 100 250 0.5

PDMS/DVB YERMEY) T, M2 A L 2 ) R 65 270 0.5

CAR/PDMS H TSIy TG 75 270 1.0

DVB/CAR/PDMS TR A IR A 2 A 50/30 270 1.0

Cs~ Con KA 4
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S BEAE R F 9 10 mL T4 4 37 B PTFE/ £ 1
i B 2 B F 40 °C 1 BEPE A% L BEFE 30 min g5 4% VA;;‘ , 2)
ARy 4 b4 B Sk 7 T 0 3 U4 10 T 43 9 % 3 T2 2 oo
I AR 1 em,50 CIEF 20 min J5 » 45 3 Bk 7. B CANV,., = D) NA,» - (3)
$i A GC bR 5 min, i 73R 250 °C 7B 2 2 B¢ .
ICGHEAT 3 B AL 2 0 A, ——4 B [7 9 B JUEF 4 3k 26 UIE 4 40 ke W 9
L3.4 AEFEBCKFERUEAYRBOLWIE EHER wemmm ey,
U AT AR AR ME AL (AT (Cumulative area normalization value, Aver o FEMUET Y S FE WAL A W) kI T 51 04 TG FR
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S NEN T R WA
Av, =

B4 X5 5, = S SCH BT R RS 4 Fh A EC Sk (100 pm
PDMS. 75 pum CAR/PDMS. 50/30 pm DVB/CAR/
PDMS.65 pm PDMS/DVB) H [T & — F .
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Total Ion flow Diagram of Rosa roxburghii
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Figure 5 Comparison of relative contents of aroma com-

ponents in Rosa roxburghii Juice by four kinds
of extraction head
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Figure 6 Comparison of aroma components in Rosa rox-

burghii Juice by four kinds of extraction head
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E%%%Eﬁ%ﬂ@ﬁm" THT R e K A6 L ) A X 5 i e
xR W2 TR 2 45 ) JoT 1) 2 TR SR dee o B 50/
30 pm DVB/CAR/PDMS 1 4 %38 F -+ #ill 3L 1 & <R 4
HIFE BT .
2.4 FAEIZEBRLEEY PCA o4 & KK & RIF MR 5

FIFH SPSS 17.0 BAFXT 4 Fh A8 Wk i 26 ORI AL 7 4%
RS S AT R 0T S BRI > 1 1
SR EMSY . B2 WA 2 A FE S, B R Tk
96.010% 3% 2 A F R4 REWE 0 40 i AU BLTHHE R HE B S
KB R

M 2.3 LLEW 5 1 EMR M ETHREN
70.816 00, B AY 3 T JE 2 WE2E L BR S FNEE DS 4 A KUK
B AR R A T R TR 2 | S R 2 KUk )
B IEA KRR, HMB R AR R 2 FRS M
FETTHRA N 25.195 %0, S W iy 32 2 S 1 2% | ) 2% 1k Mg 2%
RA Y 3 FhRBR K 4 28 45 8 &5 2 4 S kg 28
L&Y 2 IEADC, SRS FIE 28 2 AR .
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Table 2 Eigenvalues and contribution rate of the two

principal components

ES Wy FRIE(E TIHRR/ Y BRI TR/ %
1 7.082 70.816 70.816
2 2.519 25.195 96.010

51



52

Efi# % FUNDAMENTAL RESEARCH

x3 EBOHETER
Principal component eigenvectors and

Table 3

loading matrix

HFER T Fiaa % %1 F RS %52 FEY
X, s % 0.932 0.354
X, (B 0.929 —0.213
X; e 0.876 0.433
Xy [IFES —0.809 0.552
Xs iRk —0.954 —0.251
Xs e 0.573 —0.783
X7 i 25 —0.584 —0.784
Xg TS —0.675 0.735
X, fik 0.953 0.154
Xio HoAth —0.992 —0.036

PLF, B8 1 R AR A ED 1 Fo (B8 2 U5 e
OYED 2 A AT AR R IE R Y 10 28 KUK B 43 T 235 1 15
B HENT B T4 R DR B A3 0 T R L A5 R P O

F,=0.189X, + 0.058X, 4+ 0.200X; + 0.033X, —
0.167X;—0.113X, — 0.247X, +0.091X; +0.145X, —
0.123X 1y s Y)

F,=—0.039X, +0.145X, — 0.069X; — 0.245X, +
0.003X;+0.301X, + 0.206X; —0.293X5 + 0.028X, —
0.069X 1, 5

F R F, (45 43 (8 B K . 3¢ W] 28 Sk 25 sk L e ar
FIFH SPSS #4415 3 25 & RUBR & BRI E el B F 3R
KRR F=0.708 2F, +0.252 0F, , AR 4% 7 £5 KUK 37
LA EHE TR 4,

DR ATAN A5 A (9 45 43 0 e o 0 BT & S iR B LE
YR BOIOR AIF™ . B 4 AL AR (PO RFESN
75 pm CAR/PDMS # ISk 2 I 3 B4 7 KUk 9 )5, ik
J&50/30 pm DVB/CAR/PDMS # Bt 3k ff % B, i F
75 pm CAR/PDMS # Bk B —FE I £ TR £ TR & & I 9 »
FL 1% TR BB STk A R o5 He R i BB
B O 5 o AR A RUBR (9 255 5 P M A AL LSS 1 3 R4

x4 MELBEERIEEHES
Table 4 The composite scores table of principal

components after standardization

RSP BT VA R Y

F, F, F HE
75 pm CAR/PDMS 14.35  —0.25  10.10 1
50/30 pm DVB/CAR/PDMS  4.72 2.31 3.93 2
100 pm PDMS 0.23 —2.14 —0.38 3
65 pm DVB/PDMS —2.21 3.66  —0.64 4
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Figure 13 Scores of the first principal component and the

second group of four extractors
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