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Analysis of aroma components in red raspberry
before and after fermentation

WANG Li-xia,LIU Ying, GAO Han, HE Jun-ping "

(College of Food Science and Technology , Agricultural University of Hebei, Baoding 071000, China)

Abstract ; The red raspberry as raw materials, the aroma components and contents of raspberry and red raspberry fermented

wine were analyzed by headspace solid phase microextraction and gas chromatography mass spectrometry. The results showed

that raspberry juice, pectinase digestion juice and raspberry fermentation wine were detected with 74 fragrances, which were

21,31 and 41 respectively. After the solution of pectase enzyme,the main aroma components of red raspberry juice were not

much changed,and they were all ketones. After fermentation, the ketone substance decreased,and alcohol and ester substances

increased significantly.The results showed that the fermentation of yeast changeed the main aroma components of red raspberry,

which would be important for the development and utilization of red raspberries.
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Table 1 Red raspberry juice by pectinase juice,aroma yeast fermented wine

sy EUR R WA TETARRRLN) 5 1 (% )
A B C
(=<7 6.03 14.25 15.39
1 S5 T (1-Propanol ,2—methyl- ) - - 0.30
2 S5 1% (1 - Butanol ,3—methyl-) - - 11.14
3 2— JJéfiE (2— Heptanol ) 4.48 9.71 0.21
4 2- F 3—6- Biki—1- 1% (6- Hepten—1-ol ,2—methyl- ) 1.19 - 0.09
5 (6-H F—5- B -2~ %) dl-6—Methyl-5—hepten—2—ol - 2.54 -
6 (52Fl%) 1-Hexanol ,2—ethyl— - 0.44 -
7 FFElE(1,6—Octadien—3-o0l,3,7-dimethyl- ) - - 1.62
8 alpha—#3Jf1i% (3— Cyclohexene— 1 —methanol ,.alpha. ,.alpha. ,4—trimethyl—, (S) -) - - 0.03
9 3,3,7,11-PUH R =I[54.0.0(4,11) ]+ —de-1-T _ ~ 0.08
(3,3,7,11-Tetramethyltricyclo[ 5.4.0.0(4,11) Jundecan—1-ol)
10 1 ( Benzyl Alcohol) 0.36 0.52 0.09
11 £ 229 (3— Buten—2-ol ,4— (2,6 ,6—trimethyl-2—cyclohexen—1-yl) - ) - 1.04 0.81
12 2K 2,1 ( Phenylethyl Alcohol ) - - 1.02
LEE7/ 0 2.83 68.65
13 LR 5 1% (1-Butanol ,3—methyl— , acetate ) - - 55.01
14 1E C 8 .16 ( Hexanoic acid, ethyl ester) - - 1.66
15 2R 4.1 ( Octanoic acid , ethyl ester) - - 4.80
16 ——TMS4- 2 5L i Bk 2 £l (4—Hydroxymandelic acid, ethyl ester,di—TMS) - 1.27 0.47
17 2K F % FP 76 ( Benzoic acid , methyl ester) - 1.23 -
18 2% £ T ( Decanoic acid , ethyl ester) - - 1.22
19 KR £ T ( Benzoic acid, ethyl ester) - - 1.80
1= 2R FF Y R - 1- R R -2,2 ,5a— = I H—1a-[ 3- S f0-1- TR | &5 1L F g
20 (1-Benzazirene—1—carboxylic acid,2,2,5a—trimethyl—1a— - - 0.03
[ 3—oxo—1-butenyl ] perhydro— , methyl ester)
21 LFRFE LT (Acetic acid,2-phenylethyl ester) - - 1.84
22 A /2 218 ( Dodecanoic acid, ethyl ester) - - 0.14
4a(2H)-Z8RMW,1,3,4,5,6,7-7"&A-1,1- ZHE-2-F - 2
23 (4a(2H) —Naphthalenecarboxylic acid,1,3,4,5,6,7—hexahydro—1, - 0.33 -
1-dimethyl-2—oxo0— , ethyl ester)
24 T-5% F /5 ( Nonanoic acid , methyl ester) - - 0.06
25 3£ F S ( Octanoic acid , methyl ester) - - 0.06
1 | &) 5 40.65 47.86 5.70
26 C\ ¥ ( Hexanal ) 0.29 1.00 -
27 7 H [ ( Benzaldehyde ) - 0.77 -
28 2— BEfi (2—Heptanone ) - 0.34 -
29 2,8— _H J-5- T (5- Nonanone,2 ,8—dimethyl- ) - - 0.01
“ 3-Fd-1,2 3- A <-4 (3H) - T i o1 i

(3,4-Dihydro-3-hydroxy—4-oxo—1,2,3—benzotriazine )
31 beta— %25 % fili (3— Buten—2-one ,4— (2,6 ,6—trimethyl-1-cyclohexen—1-yl) -, (E) -) 24.34 - -

32 4—F IR I A FEf (4- Cyanobenzophenone ) - 0.43 -
3 2,3- A -N-FeRE-4- B3, 3 T - g2 i 0.03 ~ ~
(Indole-2-one,2,3-dihydro— N-hydroxy—4—methoxy—3 ,3—dimethyl-)
34 A -B- %% 22 (2- Butanone 4~ (2,6 ,6—trimethyl- 1 - cyclohexen—1-yl) - ) 1.25 1.64 0.17
35  alpha— % %] (3—-Buten-2-one,4— (2,6 ,6—trimethyl-2—cyclohexen—-1-yl) -, (E)-)  14.74 17.15 2.15
. 5,6,7.8-P0%~4a,5,5- = HI -2 (4aH ) - 2500 - )
(2(4aH) —naphthalenone ,5,6,7 ,8—tetrahydro—4a,5 ,5—trimethyl - )
37 beta— 25 % £ [ifij (3— Buten—2-one ,4— (2,6 ,6—trimethyl-1-cyclohexen—1-yl) - ) - 24.30 3.37
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gk
P R W TR B 5 1 (%)

A B C
SN EES 3.20 211 0.68

38 1- £ 3 -2 B B Il 24 1% 58 ( Cyclopentane , 1 —ethyl—2—methyl— | cis—) - 0.37 -

39 (1-HHETH) - 24 &4 ( Oxirane, (1-methylbutyl ) - ) - 0.51 -
40 1,5-ZH - [3.1.0 ] & %% ( Bieyclo[ 3.1.0 Thexane, 1 ,5—dimethyl- ) - - 0.09
41 13- HE ( Cyclopropane , pentyl- ) - - 0.15
42 I 2075 (Styrene) - - 0.05
43 WP (1,3,5,7-Cyclooctatetraene ) - - 0.05

44 1- P& (1-Heptene) - 0.48 -

45 (E,Z)-2,4-C — %% (2 ,4-Hexadiene, (E,Z)-) - 0.75 -

46 AR FE -2 - F1 - — 98 2,055 (2— Methoxy—2'—methyl—stilbene ) 1.96 - -
- 2K [1,3] AR -5~ M-8 B3 20— (o ) o

(2-Benzo[ 1,3 ] dioxol-5-yl-8—-methoxy—3—nitro—2H-chromene )
" 4= 2RI~ - 1A FREUKS 14— Z M- 1~ G- FREL A - i i
(4- Acetyl-1-methylcyclohexene )
w 2.5 -4 T - B A 20 o i i
(2,5-Dimethoxy—4 - propoxy—.beta— methyl-.beta— nitrostyrene )

ENUES YD 1.24 231 0.41

50 4- (JUFR- AT 3 i F 78 (4- ( Nonafluoro—tert—butyl ) nitrobenzene ) 0.37 - -
51 1,2,3,5- Py 34 6- —fifFL- 78 ( Benzene, 1,2 ,3 ,5—tetramethyl-4 ,6—dinitro- ) - - 0.05

52 1-2.3-3,5- — RPN K- 2K (Benzene, 1 —ethyl-3 ,5—diisopropyl- ) - 0.24 -

“ 2 [4- (2B LRI ) -2 ]~ BRI - i oo i

(Phenol ,2— [ 4~ (2—hydroxyethylamino ) —2 - quinazolinyl | - )
s 2,5-X(1, 1-ZHBE L HE) -1, 4- 28 _ _ 011
(1,4-Benzenediol ,2,5-bis(1,1-dimethylethyl) —)

55 3,5- TORUT E4F % — 5 (1,2-Benzenediol ,3,5—bis( 1,1-dimethylethyl ) - ) 0.87 - -
56 ZRUCT X H B ( Butylated Hydroxytoluene ) - - 0.25
MR 1.38 1.58 L15
57 2% ( Octanoic Acid) - - 0.94
58 Z. 8 ( Acetic acid) 1.38 1.58 0.21
HAth 47.50 28.62 9.20
59 SR F IR 2 =-TMS fi4= 4 (Isoproterenol—tri—-TMS derivative ) 5.58 - 0.15
60 RILIE/K S ¥ ( Phenylglyoxal ) - - 0.12
61 2— %443 B (2- Anthracenamine ) - - 0.23
o N= (2 F1 A 6V JE2 0 ) 4026 I BT . i i

( N=(2—Methoxy—6—-methylphenyl ) phthalimide )
o 9, 10—~ i-6- 1 i (8.beta, )~ 42 A 78— TG s i
(Ergoline—8—carboxamide ,9 , 10— didehydro—6—methyl- , (8.beta.) —)
do,5- " -3-HAER-12- P H-7a,9e- (FA IR FEIF
64 [4,5-bed ]k (7a,9¢~ (Iminoethano ) phenanthro[ 4 ,5-bed ] 1.77 1.91 -
furan ,4a.alpha. ,5-dihydro—3-methoxy—12-methyl-)

65 N— (2 ek — E My —2— I B % ( Thiophene—2 - carboxamide , N— (2—furfuryl ) - ) - 0.85 -

o (4 R P R ) 2 1 36— I i i 003
(4- (4—Methoxy—a—methylbenzylidenehydrazino ) —2—methyl—6—morpholinopyrimidine )
o 3T 1,2 A RIS 1AL o i i
(3—Amino-7-nitro—1,2 ,4-benzotriazine 1-oxide)
1-fi§55-9,10- —44-9,10- Z & - B-2- R — L EEBERE 1-fifFE-9,
68 10- —5AR-9,10- & - B-2- FiR — C SE R - 0.82 -
(1-Nitro-9,10-diox0o-9 ,10—dihydro—anthracene—2 - carboxylic acid diethylamide )

69 48 - 75 - JI5 ( Oxime— , methoxy—phenyl—_) 37.12 22.83 8.03
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WA TR AR 5 i (% )

G BRI : F—
70 2,4- " HF-FFf [ h ] Mk ( Benzo[ h ] quinoline 2 ,4—dimethyl-) - 0.51 -
71 5— F -2 28— 1 H- 15| (1 H-Indole , 5— methyl-2—phenyl- ) - - 0.64
. 1 E-4- (45—~ FHEAEIE] - AU . i i

( Hexahydropyridine , (1 —methyl-4-[ 4 ,5—dihydroxyphenyl ] - ) '

73 2— 2 FENVIE (2- Ethylacridine ) - 1.44 -
74 2— (1-WRIEFIE) -3 - FHEL AL BE (2— (1-Piperidino ) =3 —nitropyridine ) 0.33 - -

TE A= 2D I, B R MG A 11, C— Z0M R R IR

3 ARSI B 2- BERE L LR . A -B-
£ 22 Wil alpha— %8 %7 W s | B AR - R - 5 4R
FSFp, Hid alpha— 5 W H 80 22 RIFHS T A -
B 2 HA RE L REHFA, B AE
ot SR e I K IS AR ) 04 2 v (R, R —Fh
R S s

25 5 JiC it g it 110 5 AN 2 v H AR TR) 40 O 1 L 3R
IR LR 22— PEEE . A —B- W 241 | alpha—
LR RS P AR - 2R - 5 A5 8 b T 21 in 4
i BRIS AR 3 R, U RSN, B EFEEHES
AT B A AN R W AR R T S R T e o B
T -TMS4- 5L R IR £ i 22— HH -6 - Bidd— 1 — I
SHE LRE=-TMS iAW . 2- e, LR, —
H-B-5 % 22l | alpha — 22 2 Wi | % P | Y A0 Rk - 2
Fe— 545, HIEESS 5 e 25 9 Joa W I 19 0, R IS ) )BT vk
b 2 IR e Tt Ak B 1) 21 A% 75 Tl A Y 5 A T
AT E 2 lE beta— $8 57 X 2 - PElE LR .
A -B— X L, alpha— %8 2 I | R, FH AR FE - 2K
- 545, KA P RS AN B Yy 0 BH W, SRR
[ A A o v A S B R e WO, W o B L 1 < e 71 =i
40.65% \47.86% ) , IMij A I v 32 22 75 Ul 43 A R 2
(68.65% ) ,

3 i

3B I X LT A TR v L SR T TR T e v B ST R R R
TR Hh 5 R R i 4378 Ak Y PE 2B 43 BT 2 L - 204 2 It
VAR LRI Y 21 R R Y B, DL RS- -l
(37.12% ) .beta — 48 & il (24.34% ) . alpha — 2 % [ifi
(14.74% ) FN'E LIRE —-TMS fiT =9 (5.58% ) .
2-BEEE(4.48% ) Sy EE /Y, EATARX B i
5 86.26% , &AL T AL MZE M IR E A . IR
23 IR e Wil Wi Aot F= LA 31 Fh R K PR RSy, EEE LA
beta — %2 & == Wi (24.30% ) . W 4 H& - AL - )5
(22.83% ) . alpha — %5 % Wi (17.15% ) . 2 — J& B
(9.71% ) EZEFY) 0, a8 P 26 pr
B ABAEXT & AR D FEFR RSB KR, R
BH A S 56 T FH S B8 1l XoF 20 3 25 19 7 SO 50 52 T AR
ANo LIRERIT RS, A RN EIR T K
WFFR LA H 41 B & Y ot , b 30 Fi (84.11% )
SRR AN, FEIREEIS IR IS W) 5T TR
BERBEW T, & B s R & R = IR
(55.01% ) . 5 e (11.14% ) B AR L — 2R 55 — i
(8.03% ) SEIR L TR (4.80% ) , Hoh 2.1 Tl B AR

AR A, Al C A AR SR | AR A 2 Bl R AR T A
Ko ZLMRE A PRETP R RR A AR S, AN A AR
i H A SRR, S AR BOR AR AT AL, 47 AL
SR FIRIET I B BE o AN SC A S 56 2485 2R S R A A T T
Ja Y S AR AL SR AL T 25 K ds , X RE T 09 T A
R Ko e DA A e B B S PR 3L

S 3k
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B A BR A 95 9 PCR
DA 5 ikt r
SIEE, XIshHE, il Bk &° BRERE, 2

(L dy T Ak K 52, 7 dg %7 450001 ;
2RI T ER AN, T AR 518131)

bR g o

Y- TN 2, %
F°,XNE

H E.ALGAZI—MHGEFHRE LR PCR AN 7 &k, WRIEsT NCBI 3038 & P48 &R H 3k ke
1R % Ik B (NRPS) 3K B 55 69 s sd o A7, %31 51 4 R AR AL, 5T 2L T A7 a3t 49 3] ) R A% 4T 32 5 Taq—man 52 B 3¢ 5%
PCR 94 ik, SREAN, KEBRAMAEZTH T EFFRER, RETF ARG ERTHRY, mEF LG kGLN
HRZMMZF EGZHEHR 10 pg/ul; AN R B EBAFT E o BN EREHNHRA AN P, LINA FHA
BAKEMM, LZREEiE PCR 7 ik 24—,

KIF ARG EF B RE, IR S ARA R B, 5B 3%k PCR

Development of real-time PCR
for the rapid detection of Staphylococcus argenteus

GUO Zheng-yang' ,LIU Zhong-dong' ,WANG Yuan-yang',
CHEN Jing’ , CHEN Guo-pei’ ,LAN Quan-xue’ ,LIU Xiao-qing’

(1.Henan University of Technology ,Zhengzhou 450001 , China;
2.Shenzhen Academy of Metrology & Quality Inspection,Shenzhen 518131, China)

Abstract ; In this study, a real time polymerase chain reaction assay for detection of newly emerged staphylococcus argenieus was

established.Based on the result of multialignment analysis on the published staphylococcus argenteus NRPS sequences on NCBI

database ,a pair of primers specific and probe were designed,and then a RT-PCR for detection of staphylococcus argenteus was

established by utilizing the designed primers and probe.The results showed that detection of common pathogenic bacterias, only

staphylococcus argenteus was positive, indicating the established RT— PCR assay was highly specific.The detection limit of

10 pg/ulL of the assay was determined.In the laboratory separation of Staphylococcus aureus detection,two positive isolates were

found , the results was in complete accord with ordinary PCR method.
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