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Analysis of the fragrance components of the fruit of
Rosa roxbughii fermented with different yeasts
LI Xue'’ , YANG Yan’ ,WANG Yu’,LI Li-lang’ LI Qi-ji’, YANG Juan’ , YANG Xiao-sheng'* *

(1.Zunyi Medical University ,Zunyi 563000, China;
2.The Key Laboratory of Chemistry for Natural Products of Guizhou Province
and Chinese Academy of Sciences, Guiyang 550025, China)

Abstract : The fragrance components of the fruit of Rosa roxbughii and its fermentations with different yeasts were tested by
headspace solid—phase microextraction( HS—SPME ) and GC-MS. 88 aromatic compounds in the fruit of Rosa roxbughii and its
fermentations were identified which included eight mutual substances: alcohols ( ethanol ) , ethers ( methyl sulfide ) , aldehydes
(acetaldehyde ) , acids ( octanoic acid ) and two kinds of hydrocarbons ( heptadecane and octadecane ), respectively.
Hydrocarbons and acids were the main volatile components in the fruit of R.roxbughii and the main components were ocimene
and octanoic acid.Although there was a significant difference in the composition of acids,aldehydes and esters in five different
fermentations , phenethyl alcohol,a compound with strong and lasting fragrance, was found in all five fermentations. Besides,
ocimene which with the highest relative content before fermentation was not found and octanoic acid content declined.
Compared with the changes of contents and types of the volatile components from the fermentations of Rosa roxbughii with five
different yeasts, liqueur koji(S;)and high—efficiency starter(S, ) were the best yeasts for the fermentation of the fruit of Rosa
roxbughii.

Key words: fruit of Rosa roxbughii ;fragrance components ; yeast ; fermentations
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AL [l e 38 11 2 B AT & i i rik 22—,
LR R 5T S 45 A 8 A i, DRl S 3 A A A i
CANZEFRAT BA FE L FLIR AT B8 45 ) | e B B BT BE BB AL 1)
FEL A TR R R (K AR B SR S AR AR B A5 ) SR TR B
HECURAR TR AR B AF) SR Wl fvh =2 DL~
AEPRSE WS RS AU AS E) A
WA R X R B BEAT I, AR A R
H R AE AR I3 & PR B N o AR Ak
PEATIGY o AR 338 3o 358 B A [R]V il X i 2L R AT &
I, HLAR R RIS 7 R 43 22 S, SR ol B4k e A
h O e 2 R 22K P

1 M#BERE

1.1 HR5EE

JEL SR A SN EE, 25 E BRI R
SCHEZ M 8 R 35 BRI 2L (Rosa roxbughii) 1 3 R
S5EEHEWRCS,)  FEWT s EmBUEi(S,) S5
AR T AR AR T & Ao, AT 405 Q— QKOS
—2003 ;G (S,) BAHlEEE(S,)  AidbE E
B T 4 BL R AT E s PR T mE RE, BOAT S
Q/YBJ02.48 s HH . (S;)  HH T F=Hu Bl Pa AR 1L H | 3k
1745 Q/SHQO1-1998 ; SR  Fa T P A= 4 T
A BRI ], B NG J7 2 20000 U/g; /K L= [ il
ZEMEIK o

HP6890/5975C S AH- B i Ik A B AL 2 H
DHAS LS A TR B AERCE 558 E Supelco 24
R4 2 em, 50 pm/30 um DVB/CAR/
PDMS; PB-936 T3¢ #HL SKG AF].

1.2 XLWHE

1.2.1 RS R T ETEE B Uk 2 PRI S 1
150 g Jo B AH A5 A AL R L 53 TII A P A35 B 114 K B 2%
YERZKFTHE FTIAS RIS 1 min MR FRE S , BIA LK
BRI = AR A, 5 BRI A 10% B3 4%, $iE £
FIbE 58 AL, FRIR IR BERE 2 35 C R4l A
0.5% [ S, ~S; THHIFN 0.2% 1) FJKE L , Tl 440 59 i FLis
e s B e 35 CHRE N Rl HELRRT L
TR P HIT =k, RIS, BUR R A FH o
1.2.2 B & WERT S B R A SR SPME-
GC—MS i} il B4 5L K W Al i 7 R Wl 43 SEAT RS I . B
FEAH 200 pL, B F 10 mL FEAHEEBUSCRAR |, 7
AT FEHET 43Sk W F sh b RE RS, 78 120 °C R T2
ZEHN 48 min, BYFEHT 3 min [FUEEEIETT GC-MS 4387,

SAAEIELSEAY L5 °C/min FHEZE 270 °C i34 AT
(] 48 min; VAALEVR)E 250 °C ;3R 1.0 mL/min A~
SR EERE s VS AR IR AT [E] 1 min,

ST Ak B IR ET YR B FIRIEEE 230 °C 5 Y
WAFIRE 150 °C s FHEf 70 eV R HTHL IR 34.6 pA;
G AR R 1435 VB2 LR E 280 C; i HMTE
29~500 amu,

1.3 HESH

X B S A I R 9 25 W R A T R SRR 2% ((Nist2005
1 Wiley275) , iffi e 1 A B IR % e 17 )5 445 & MR 2#
J 5y, TR B — A3 I 52 T 451k 2% 543 8 AR X
SRS

Vol.38,No.22,2017

2 HRE5RMH
21 MRERE 5 WRBHEKMER GO/MS B
FHEE

ff I K 5 Fh R W GC/MS BT IEE UL 1,
22 RRHRLBIETEESKY RS

Sy ~Se MWK A 3 510 Bl | =5 50075 ol L EH S HE L B2
B B E BB EE SR (R EEAT) o S, ~S, ik H 88 Fb
Wy, Hoh A YA 8 Fh, B2 1 Fh (2 EE) (k2]
PO BRSSP (L), MRIE 1 B (2FR) ,
B2 2 Fh(+H-bEke OE+\BE)  BE2E 2 Bl ( LR LR .
R 218 o

ZEA AR e 2 AT, RIBL L BT S A SR b2
B AEXT S22 R R BB R BERT Y 32 225 bR A4y
ShkEZS FHP AT A R R A B s F 11.40%
R 2 ek W 25 5 v A A, BB G 25/ G S A
T AR S ) ] B BE T A AP AT R (i
BE , BRI AR & % e i) o B £ IR v By SR A 3]

KRG M A RY) i S BE2E S, ~ Sy B ) i
A Xt & B K I N 78.46% . 83.60% . 89.61% |
78.96% .84.33% , FU it (S, ) 77 A 14 AT B I s, 1%
SN, B R B A Gr AR L E . R L BE
— PP R ERR A B O B S HF AR
BRI o i B e R (S ) R R AG I F 2K 2
Pt T A ] (070 i L B B AR [A] L S, ~ S5 5 A
o AH X B B, K 19.89% L 30.63% . 51.29%
16.78% 26.30% , .55 J2& Uit , FHVEY il 7= A2 10 3 S 5
KO o

TR & W) o 7 A T A Ja PP 2 B & AR e R, &
BEG ) S P BB P 2 G W Hh (S,) BREW IR A 5
Fh R ROT B (S,) BRIEY AR T AP R Bl (S,) iR
2 P R (S,) IRIEYEA 6 Fh Bl 1 (S,) IRAEY)
JHEA 4 F,S, ~S; HEER IS T AR X B AR R
7.00% 4.13% 4.81% .6.56% .8.90% , H:rpr 3= 32 14
R T8 . TR BERT S, MRS it HA I 21 5 iR
(X BR 18.70% ) » 2F 1R & —Fh B G Rk K4
BESEZFPRR I Y & RS s R, R
W (S,) W H A X S B 1.70% , Bt il (S;) TPk
ARSI, vEr RS HE LR AR (S, .S, . Ss ) HH B AR X B
YN T 1% . ATRER T Ry 5 R AR [R] 6978 dl b BT &
P FLER AT B S i AR o

T 2 o 2 ACRBHTS Hh Y EEEEHAROSY, R LT
BAWAR BT R AEA S E A
2% 1 AJHN, ZEFIWG iy (S, ) FNEEEEE (S, ) H By 2 28
CEESHREE , 3 G (S,) Hh BRI EDME T, T =5 A0
W (S,) At 2 (Ss) A5 A A A 5]

5 Fp kT e R B S v i T 2 ) SR A S iR F) 10
B TR AT S, WUHAG 4 Fh, S,~S, HER3Em
FIXT o Bk 5.89% 7.34% 1.34% 1.56% .1.50% .
7.84% , BRI TR T g EEF SRS, 25
DA 2188 04 S AE AR, HAA B B i oK SR A R
TR TS T 3P A T AR, FLIR £ T e AN 22 Fh g
SO = A S VR T, R & 0 S5 R A 22 ohoE AR, TR
eAE S A R b AR 25 AR L S 1R R 2 G
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Fig.1 Total ion current chromatograms of fragrance compositions of S, to S¢
F 1 RIRLEE SRR W IS A R A
Table 1  The fragrance compound content of thorn pear fruit before and after fermentation
AR 23R (%)
=Es Y
e R Ss S8 s,
1 1% ( Ethanol ) 40.54 35.16 31.39 50.65 4390 0.71
2 7K £, 1% ( Phenylethyl Alcohol ) 19.89 30.63 5129 16.78 26.30 -
3 2 B FL N ( 2— methylpropanol ) 070 075 0.69 1.28 1.14 -
4 2— B 3 T (2— Methylbutanol ) 245 332 212 347 383 -
5 2,3- T (2 ,3-Butanediol ) - 0.04 - - 0.05 -
6 1,2-N ¥ (1,2-Propanediol ) - - 0.08 - - -
7 FH %5 2 ( Methionol ) - 0.10 0.14 - - -
8 HHh ( Glycerol) 645 776 011 156 061 -
9 A M ( [sogeraniol ) - - - - - 0.80
10 ( +)-g-HemilEE ( + ) —g—Eudesmol | - - _ _ _ 031
11 t— AL 4 EE (. tau. —Cadinol ) - - - - - 0.42
12 24— T FIK ) (2 ,4-Di-tert—butylphenol ) 0.02 - - - - -
13 2,6— AT A X} H i ( Butylated Hydroxytoluene ) - - - - - 0.39
14 iR ( Methyl sulfide) 0.15 0.07 0.03 0.10 0.04 2.67
15 1- 32— 1] & fi# (2—octyl— Anisole ) - - - - - 1.60
16 LT (Acetaldehyde ) 027 021 0.10 0.19 0.16  0.06
17 3— FA 5L T (3—Methylbutanal ) - - - 0.03 - -
18 - ( Nonanal ) - - - - - 1.48
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4% R e
19 J¥ [ ( Pentanal ) - - - - - 0.37
20 B (Furfural) 003 - 004 012 - -
21 7% Z, % (Hyacinthin ) - - 0.06 092 - -
22 (E)-2-28J5% ( (E)-2—Decenal ) - - - - - 1.45
23 5T (Isobutyric acid) - - - 0.24 - -
24 (S)-2-FFHNER ( (S) —2-Hydroxypropanoic acid) - 1.41 - - - -
25 . Ji# ( Hexanoic acid) 0.19 0.04 - 0.12 - -
26 SETR ( Octanoic Acid) 1.70  0.30 - 092 073 18.70
27 T-1i% ( Nonanoic acid) - 0.07 - - - -
28 2% ( Decanoic acid) 0.14 - - - 0.57 -
29 [N 2. 5% % ( Myristic acid) - 0.08 - 0.12 - -
30 FARE AR ( Palmitic acid) 019 065 079 078 0.02 -
31 2.1 (Acetic acid) 4.76 1.41 4.02 4.39 7.58 -
32 Y H L0k R ( Tetramethylpyrazine ) 0.46 - - - - -
33 247 (a—Ocimene ) - - - - - 11.40
34 (=) —a—ZEPE AN (.alpha. —Cubebene) - - - - - 2.05
35 i B4 ( Copaene) - - - - - 345
36 B- 75247 (.beta. —Bourbonene) - - - - - 0.10
37 i 75475 ( (=) —.beta. —Elemene) - - - - - 0.17
38 1774 ( Caryophyllene ) - - - - - 3.31
39 + 445 ( Tetradecane ) 0.08 0.04 0.02 - 0.25 -
40 a— A 17Hi (a- Caryophyllene ) - - - - - 2.90
41 3— F P4 J5E (3—Methyltetradecane ) 0.01 - - 0.06 - -
42 + %% ( Pentadecane ) 0.29 0.08 0.04 0.23 0.07 -
43 B- 2% 1J7 (.beta— Patchoulene ) - - - - - 0.48
44 v- &7 ¥ (.gamma—Selinene ) - - - - - 9.86
45 B 174 (.BETA-SELINENE) - - - - - 347
46 EASVE W AE I (( + ) —Valencene) - - - - - 2.33

4,7- " HE-1-(1-FHHE)-1,2,4a,5,6,8a- N4~
47 (la,4A,a,8aa) - 25 (4,7—dimethyl-1- (1-methylethyl) —1,2 4a, - - - - - 10
5,6,8a—hexahydro— ( 1.alpha. ,4a.alpha. ,8a.alpha. ) —Naphthalene )
48 (- ) —.alpha—Panasinsen - - - - - 1.20
49 d-2E i (d—Cadinene) - - - - - 5.60
50 A- " K F BT (alpha— Calacorene ) - - - - - 0.26
51 4- H Fe+ F BE (4—Methylpentadecane ) 0.03 - 0.01 0.07 - -
52 Hi 75 2% (Elemicin) 0.19 006 009 023 - -
53 3— B+ ¢ (3— Methylpentadecane ) 0.07 - - 0.12 - -
54 4- Z, He—+ DUkt (4-Ethyltetradecane ) - - 0.02 - - -
55 +75%¢ (Hexadecane ) 1.11 046  0.59 1.65  0.70 -
s 6— - (1- S 3E) - (1,2,3,4,4a,7- 3% -%5(1,2,3,4 4a, B B B ~ C oog
7-hexahydro—1,6—dimethyl-4— ( 1—methylethyl ) — Naphthalene )

57 2,6,10- =H J+FbE(2,6,10—trimethyl- Pentadecane ) - - - - - 0.25
58 B HL I 2 J5E ( decyl— Cyclohexane ) - - - - - 0.07
59 4— P F+ 752 (4— Methyl-hexadecane ) 0.14 0.01 0.07 0.16 0.06 -
60 2— H H+ 75 8¢ (2— Methyl-hexadecane ) - - 0.05 0.10 0.07 -
61 3— FF E 75458 (3—Methyl—hexadecane ) - - 0.04 0.1 0.04 -
62 +-E %€ ( Heptadecane ) 0.42 - 039 068 0.29 1.29
63 W% ks ( Pristane ) 004 014 006 015 003

64 2,6- —H AL 458 (2 ,6—dimethyl- Heptadecane ) - - - - - 0.83
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% FRMR e
65 2— H F~+- %2 (2— Methyl-heptadecane ) - - 0.02 - 0.01 -
66 3— FF E+--L 458 (3—Methyl-heptadecane ) - - 0.02 - 0.02 -
67 1-4/\ (4% ) 4 (1-Octadecene) 004 004 005 009 004 -
68 TF /2 ( Octadecane) 057 047 083 122 063 125
69 -+ k% ( Nonadecane ) - - - 0.03 - -
70 — 4% (Eicosane) 0.10 008 016 021 0.12 -
71 .+ —4%¢&( Heneicosane ) - - - - - 0.23

4-FAEHE-2 5- — HI 53 (2H) - kI
2 (2,5-Dimethyl-4-methoxy—-3 (2H) — furanone ) 0-11 0.05 0.1 0.19 0.28 -
73 LR LT (Ethyl acetate) 1.23 491 0.13 0.10 0.91 1.36
74 B2 Z.Tg (Ethyl lactate) 284 159 042 052 022 -
75 T PN g ( Butyrolactone ) 0.03 - 0.03 0.06 - -
76 BEFEE 2,1 ( Ethyl succinate) 059 015 009 040 0.04 -
(1-F22-2 4, 4- = LN -3-5E) -2- HIL NI IR
77 (2-methyl-Propanoic acid,2,2-dimethyl-1- - - - - - 1.10
(2-hydroxy—1—methylethyl ) propyl ester)
78 2-FH-3- KA FR L1 ( Ethyl 2—hydroxy-3—phenylpropanoate ) 0.31 - 0.13 0.10 0.04 -
79 T EFLAR T iR ( Butyl butyryllactate) - - - - - 4.69
80 ST AR 4 FT RS (Tsobutyl phthalate) 011 014 001 004 003 -
81 fHi i Y 155 ( Methyl palmitate ) 002 002 003 004 003 -
82 AR — H 2 — T & ( Butyl phthalate) 0.01 - - 0.01 - -
83 FEHR R 2.6 ( Ethyl palmitate) 025 018 018 009 005 -
84 K2 5 P 16 ( Isopropyl Palmitate ) 0.03 0.03 0.08 0.15 0.05 -
85 3% HI T ( Methyl linolelaidate ) 0.15 0.0 0.06 - 0.03 -
86 W2 2,15 ( Ethyl oleate) 031 021 015 003 010 0.70
87 i J5 1% 2,1 ( Ethyl stearate ) 0.03 001 001 - - -
88 i 5 182 S N 16 ( Isopropyl stearate ) - 0.01 0.02 0.02 0.01 -
=T FRAR

RBLEL R h 4R LTS5 FLIR S WR Y & & & A AH ],
LR SBEAE W G Hh (S,) S e ik 4.91% , 5
BWHE (S) W Z N 1.23% , LR 2 W5 1E 5 550 ih
(SH &R E N 284% , mlih (S,) Wz h
1.59% ,1fii S, .S, \S; PI# & LT 1.00%
2 S PRSI h A I R R AL SR B T (% )
Table 2 Component analysis of 5 kinds of different alcohol

fermentation Rosa roxbughii component analysis( % )

¥l Rk =S T (78S LS

25 AT, R B R A B aT R A RS R, T A&
s RE RS HA RS R B2 Y i, ik R
S35k 67.79% (S,) .81.35% (S,) .87.36% (S,).
71.50% (S,) .82.08% (S;) , H: v 25 £ Tigt J2& ofil| B4 ff 2R
KA 0 EBER/R ST, LA S, R R, AR A
iKFE] 51.29% 5 FhAS R il & e e 0 BL e 2R 5 %

272 017 moom

PERTXT LU, A PRI IR IS (SIS (RIS I p 2 T 4
hn AR S B A W AT TR, 39/ T 10.00% o K
PE s ) SR AR SR P ISR X 5 R B N 22 ) e AR 2
BAA YR (S,) 89.61% | 2 B A7 ARG T A1
BERR AR (S5 ) 84.33% ; PR A LU AR B Ay T2 119 2 2807
R (S,) BRI I O Fb (AHXT F5 5L 7.34% ) 5 B2k
YIRS G IR 22 1) 2 LA A T Sy 5 e A5 i (S,
6 ol , AR 55 - A G AU 7Y i A2 1 e 1) D) D 1 B
B RE B AR (Ss)  AHXT R 8.90% 5 BESS R
R P RARG (B 3 AR R D 2 A R R 1 i R

S, 3.58 78.46 5.89 7.00 0.31 , o

s, 1.3 83.60 734 413 021 FL(S,) HABXT PR B 1.26% |, 45 HoAth, PO Fp 3 i 52 55 o
S, 247 29,61 134 4381 0.20 SR TR B R B T T O S A S S b il
s, 508 18,96 L56 6.56 126 R IR R S TN R IS (A ) B Fh 2 ) Z2 T | R e IR | i
S. 544 9433 1.50 $.00 0.16 S I AR T ot d v TR AL A SR HL b s i
S; 5129 595 784 18.66 339 (S,) FVER G il (S;) o PR A 42 B S AH o Ak #

90% LA I, B At =i it v , DRI tA S 4 2 il Y
i SR PTG B S TR A Rl (S, ) AT HR (S5 ) o
3 it
5 P TS ) i B A SR A e IR T A IR Bl 4 AN ]
LN 2 I g i Y v S BE AR R ) 0 B W04 TR 5 i 4Rk
(TF#% 285 )
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