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Comparison of Free and Bound Aroma Compounds in Peel and Seed Kernel of Rosa roxburghii Tratt.
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Abstract: The free and bound aroma compounds in the peel and seed kernel of wild R. roxburghii were identified and
quantified by gas chromatography-mass spectrometry (GC-MS). The free aroma compounds were extracted by headspace
solid-phase microextraction (HS-SPME), and the bound ones were released enzymatically. The results showed that 21 free
aroma compounds were identified from the peel with terpenes being the most abundant followed by esters and ketones, while
23 bound ones were also identified from the peel, of which the most abundant were acids followed by phenols and alcohols.
The profiles of free and bound aroma compounds in the peel showed a significant difference except that only octanoic acid
existed in both forms. Among 9 free volatile compounds identified in the seed kernel, terpenes were the most predominant
ones followed by alcohols and phenols. Totally 18 bound aroma compounds were identified in the seed kernel, including
8 acids, 3 phenols, 3 alcohols, 2 hydroxy aldehydes, 1 hydroxy ester and 1 hydroxy ketone. Vanillin and isovanillin were
released from the seed kernel as the major bound aroma compounds.
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Table1l Free and bound volatile components in peel of R. roxburghii
‘ 48/ (1g
¥ It ot BT W R
1 2-FUEETFR LB 2-methylbutyric acid ethyl ester CHN 20727 89 98 -
2 SRR L ethyl isovalerate CHO, 13018 82 952 -
3 LIRS isoamyl acetate CHO, 13018 89 788 -
4 - TR E RS o-glucose CH0, 18016 889 - 13
5 IECFRLIE ethyl caproate CHO, 14421 1001 6096 -
6 CFRMER leaf acetate CHO, 14220 1009 5326 -
7 (+) -t (+)-dipentene CoHs 13623 1030 2890 -
8 [} 3-methylphenol CHO 10814 1037 - 602
9 75 benzyl aloohol CHO 10814 1039 - 9922
10 540 Pocimene CoHy 13623 1050 4481 -
1 i CAO 125 18 B0 -
12 2-T:f 2-nonanone CHO 14224 1004 488 -
13 T Lnonanal CHO 1024 1106 a1 -
14 26-ZHE24.6-3 =1 2,6-dimethyl-246-octatriene CHe 13623 114 721 -
253 G-FELTHE) 034518
o 2-hy(hir(fiy%3-((iiiréﬁfyﬁ)-i&lﬁﬁmﬁﬂl-one R
16 4 octanoic acid CHO, 1420 11 745 741
17 KF R benzoic acid CHO, 1212 118 - 6100
18 o-fAYHRE o-terpineol CHO 15425 1195 3030 -
19 FIRT ethyl caprylate CH0, 17226 119 3550 -
bl TR R d-allylanisole CHO 14820 1201 2493 -
| P45 28 f-ionone CHO 19230 1318 454 -
0 4- L3550 FEHERR) 4-hydroxy-3-methoxystyrene CHO, 15007 132 — 26757
3 FHEEAR) d-allylphenol CHO 1317 1369 - 4832
U A K LE d-methoxyphenethyl alcoho CHO, 15219 1355 - 755
25 -5 P-bourbonene Colly 20435 1390 2416 -
2% RS felemene CHy 20435 1396 6389 -
n HEET AR methyl eugenol CHO, 17823 1408 805 -
2 1145 P-caryophyllene Coy 20435 146 16317 -
29 REERS trans-cinnamic acid CHO, 1816 145 - 15315
30 FTER trans-isoeugenol CHO, 16420 1455 - 7432
31 A vanillyl alcohol CH O, 15416 1467 - 11119
k) 1R o-famesene Coy, 20435 1510 485 -
3 + i 2,2 2-(dodecyloxy)ethanol CH0, 23039 1345 - 602
34 FFER lauric acid CH0, 20032 1510 = 15555
3 3AEATEERTE Shydoyy-dmethoxybenzoicacid  CHO, 16815 1585 — 11586
3 34.5-= PR 345 imethoxyphenol CHO, 18419 161 - 28
3 234 = HEE AR 2.3 d-arimethoxybenzyl alcoho CHO, 19822 164 - 2458
. (3-8 244 SR04 1

* 3-(3—1}530)3]15))-2ﬁjr&jh%jctcﬂﬂfxéf?—one G0, 031168 - 619
39 45 R tetradecanoic acid CH0, 2837 1766 - 8744
4 TS FER 4-hydroxycinnamic acid CHO, 16416 1835  — 656024
4 A FERR 3-hydroxycinnamic acid CHO, 16416 1817 - 7937
) BT palmitic acid CH0, 264 19— 98
8 2-11%5 2-pentadecanol CH,0 2841 2132 — 282
E — R

N B 7 v o S D ) () B S A S R AR 23
MEEON34 726.7 ng/kg, B FEREMIFT . 5 PRy
Y. 6 FREERYIR, FRILEARYR2 BN ER LR 2K
Rl R, HABREMFRNES, SRR, KHR.
WAERS . HEERR . 3-F2JE-4-WA LR WG . It Ak
sk, MEEN23 120.0 pe/kg, 166.58% . LKL
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Table2  Free and bound volatile components in seed kernel of R. roxburghii
. R o AT AR/ (ugll)

5 fLEm ot A o RI ey
| (+) i (+)-dipentene CHe 13623 1030 17684 —

2 5801k f-ocimene CHe 13623 1050 380 -

3 5 LB phenethyl alcohol CHO 1216 112 %69 -

4 4R terpinen-4-ol CHO 15425 1181 15100 -

5 3R octanoic acid CHO, 1421 1189 - T4
6 TR eugenol CHO0, 16420 1364 = 14829
7 FEE GREELRERTE) vanillin CHO, 15215 1386 - 331619
$ RERE GREFUERTE) sovanilin CHO, 15215 1390 - 812
9 T4 p-caryophyllene CH, 20435 146 500 -

10 a-H I a-caryophyllene Cy 20435 1460 4372 -

1l FEE RS- FEHEFED vanillyl aloohol CHO, 15416 1419 — 120042
1 24-Z T AR} 2,4-dictert-butylphenol CH0 20632 1516 15646 111123
13 B RS methyl vanillate CHO, 18217 155 = 8940
14 3P4 R IR isovanillic acid CHO, 16815 1605 - 97019
15 HAH cedrol CLO0 237 162 - 14061
16 34,5-= AR 34 5-rimethoxyphenol CHO, 18419 1614 — 105874
17 [FIAFER 3-chlorocinnamic acid CHCIO, 18260 1660 — 5036
18 4-SUAFERR 4-chlorocinnamic acid CHCIO, 18260 1665 — 4054
19 755002 FHES () EHKIET S-ketocarbofuranphenol CH0, 17818 1751 = 31643
20 5 2 tetradecanoic acid CH0, 2837 1767 - 8812
2 FHHRR palmitic acid Cola0, 25642 1962 5393 210105
pi) FEARAZE: ethyl palmitate Co0, 28448 1993 4990 -

3 TR oleic acid CL0, 2246 2176 — 238974
2% SR (- isopulegol CHO 15425 >2400 - 23

% DA EAIE 4-methoryanthranilc acid CHNO, 16116 >2400 — 2791
e — AR,

B2 AT AT, 3k I AR A HR I 29 Foh i 25 A 7
SR, A EIA8 192.5 ng/kg, 4 B RYR,
2 FHEERYI, R RS AR 28 %51 b
HrpgE R R o E, AFrEE. s, A
WMo RS, B EON3 112.7 pe/kg, 1437.99%:;
MBS R, HATEN21.58%; HIKZRERYR
R P o M ZAT A G 0 380 1) i A A S o A
H18 Fl, KA E N134.68 mg/kg, FIHERES Fh. Wy
3PP, EER3 Fh. FILEE 2 R BRILER MR ILE
LFfe HPREVRNS ERG, OFFR. 3-FH-4-
HAEERHR ., MERER. AEERSE, LEEN
59.97 mg/kg, (i44.53%; HUCHBERYI, GOAEEER
(3-FASE-4- 2 IR S MR EEE (3-F7i-4-FE
FORHREE) , MBS R N34.04 me/kg, (525.28%; RN
By, RE T &FB . 2,4- T HEKEYA13,4,5- = H

ARSI, AR N23.18 me/kg, 517.21%.

FIRHCHTARASEYRPEERZRNO &
B, MEEIAF33161.9 pg/kg, 1i24.62%, Ak
BTER. REHEER. 3-FE4FARERFRS, Xk
B S AT B A R N T R I ok il A R R A
A T EM S RN 482.9 ng/kg, mTHEESWIE
6~30 pg/kg, FUILERRBE TS, BE—FMT
. Nonier ! % RIZ IR AR T ORI T AA R 1
AREAWR, R A SES N, FTEATE
Wy, FEEMT HBES. AR HAANE T T AR, A
LRMPEERS . WS, XJURYRAERE Y A
FHED S H AR DU A A I AP E
23 BB AR SRS S E SR

B VAN 2 L BT i, o AL Rz V8 FOFFAZ o Ui B 4
HEEAVRAEMENE R LEAFERRES . R B
FAZH LR 127 Ml S EF SR, LRSS
VI3 B, ARG DEERA TR Sk b R
FHE RS E SR T o WY AR 2
AT S B S RIYR, AH R R I 2 B B
BEE, VR TIEMITEE. PEERariEss, Kk
B sk T - f T R MoV . X e
PG R M F YA DR ERR (—MC IR AR
NETAA, B R TR A R 5 A AL R s
MEER R LR R 2, AP OO H RS,
M ERHe RS, BF2-FETRLM. 7R
Ll CFRSIRES. IECER OB LM EERRAE R 2
fig, 2-HE TR LE. 1FECR B R L8R
Jo7 A1 2 At 3 B AR K A3 IR L FERE AR SR & A R AE
TR E RSP, TATE LA IR N A,
RIS R T RR R AN B-E AR A ER T D7 A i AR A AE
YRR AR AN, TR S 3 E S
VIR, Wd-FEHE-2,5- -3 (2H) -FRIREE . 2- T
MB-LT 2, TAIERA A RIRA N, NEERE
RF S T DTk

AL Bz AU R A S SRR BN 2
5, HLASH3S A SFESYE, KRNBESESESY
A6 F, BFEERR. 4-FR5E-3- AR, WERER.
3-BRI-A-HRIEH RS, JE L BT EEERS
VIR R+, (HRsE FFEF (134.68 mg/kg)
WA S SR EEY (3473 mg/kg) mi. MEL
® LA, LR REE S, HEadE&EW R
BI3 DLAY R . R R AR . 7S P
W R AE B PR R, BT A L X AR
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i AE e, HAh22 FEEEEFESYRRERES
FERMEH oy PO I . 3 U0 B I AL R v v IR B A R R A
BESDFATFAET RSN, w2 3R 5L 5 5 4%
KA MBS SR 2 AR R E R, X
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SEHRFIE AR, HIEL R A H 1 4-FR R S -2,5-
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