R EmiB Modern Food Science and Technology 2017, Vol.33, No.4

A EIEBALIEXI TR B M AT M A 5T RIS

KER Y, FEFE, BHRR, A&7, B, ERE
(L. T KPS T SR, THET 210037) (2 T FRMIRLB R FRAYEF TIZZ, THHE
212400) (3. B ERAEF S, dbw 100714)

THE: ARSGERZ T I R, R T AR & T EREURE, KRR p 7 AET-RIcsE,. RSBEHEE. f 3
EHETE | Ao 3 PRLUATALRE, BB BRI K A A BB R SARIUR T B, 81 GC-MS 447, SEuBEURA T 8. St
BARLL, REFZAFEEE. - RAR. f-AKT L. T LE. AtEBAATRIFF L EA AR S ESANRE T 27.27%.
116.36%. 247.06%. 100.00%. 72.84%¥A% 14.29%, FAZRE f-8 T LEAtEftAREE, ARR T IREEL S F T4 56.84%. A+ 5
AR PR T LEA AT LB fF T 2. RN B AR, BB AR S BIRE 156.33%. 104.38%. 121.54%. 269.07%.
156.52%- 330.92%. 257.47%% 254.41%, AR —FBREGE T 40.08%. BaikaL 38T vANE kit & Bokib b 2 oM g, =
BEERAMRNEE, ERAFNRGEE, ARRGBILR T BRI,

KRR AR T, ARk e FokBR

NEES: 1673-9078(2017)4-254-263

DOI: 10.13982/j.mfst.1673-9078.2017.4.039

Effect of Different Enzymatic Treatments on Osmanthus Absolute Extract

and the Components of Osmanthus Essential Qil

ZHANG Xue-songl’z, PEI Jian-junl, ZHAO Lin-guol, TANG Feng3 , FANG Xian-yingl, XIE Jing—cong1
(1.College of Chemical Engineering, Nanjing Forestry University, Nanjing 210037, China) (2.Department of Biomedical
Engineering, Jiangsu Polytechnic College of Agriculture and Forestry, Jurong 212400, China) (3.International Centre for

Bamboo and Rattan, Beijing 100714, China)

Abstract: To improve the qualities of Osmanthus absolute extract and essential oil, and provide a basis for optimizing the process of their
preparation, Osmanthus samples were treated with p-glucosidase-pectinase, thamnosidase, f-glucosidase 1, and S-glucosidase 3. Osmanthus
absolute extract and essential oil were obtained by petroleum ether extraction and water vapor distillation, respectively. Gas
chromatography-mass spectrometry (GC-MS) analysis showed that the performance of enzyme complexes was better than that of individual
enzymes. Compared with the control, the content of dihydrolinalool, y-decalactone, dihydro-$-ionone, f-ionone, geraniol, and limonene was
increased by 27.27%, 116.36%, 247.06%, 100.00%, 72.84%, and 14.29%, respectively. Nerolidol and fS-ionol were also detected, and the
content of phthalate esters was reduced by 56.84% in the Osmanthus absolute. Additionally, the content of linalool, f-ionone, dihydro-f-ionone,
[-ionol, y-decalactone, geraniol, perillyl alcohol, and nerol in the essential oil was increased by 156.33%, 104.38%, 121.54%, 269.07%,
156.52%, 330.92%, 257.47%, and 254.41%, respectively, and the content of phthalate esters was reduced by 40.08%. Enzymatic treatment could
increase the types of aroma compounds and the content of the main aroma components, and reduce the content of harmful substances in
Osmanthus absolute and essential oil, thus improving their quality.
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HREERR A, Besh, PSR, 2F4E .
ARG K R ALY, DOAEYIA s,
AR TR A BOR 5 R 2 BRI SR
H, SREHEANZ B . Lavecchia %5 R A %
M. APYERMEAIEA YRR XT AT AT, il

LR MHREURIL S 77%~98%, 1% A 3%~30%.
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Table 1 Sources of the different enzymes

PGS &R BiE
P i TR %48 R AR A PR 8] 200000 IU/g
BRI BN B AL % 78 R A TR 100 TU/g
RN Ee FIEHE, KRBT L E Aspergillus terreus 120 TU/mL
B R B 1 KR EHRE, KB THERAE Thermotoga petrophila GH1 110 TU/mL
B R B 3 FHRERE, KB THERAH Thermotoga petrophila GH3 90 TU/mL

12 PHEHRA
Trace DSQ “AHEAHE FIREB AL (3£[E Thermo

Electro-Finnigan); DZF-6021 H&5 T84 (_LiEkE%
IR AF]D; RE-5220 Mgkt 78 K ds (iR

WAXZS] )5 HS-25 FREETE (LW RHME ).
1.3 KB *

13.1 Bga

FEAEZ T B e W P TG-S G S O SR A=A
LA N B AL 1 A0 B e A BN 3 fEfod 2
PR AT 2 ho BEARORE SIS, A H S AR E T
HATIREEN, 40 CHEZSTEB/NTEH. Hd p
T 260 R TR - SR R Tl A g e b PR A% R PR AR S =
A TER BRI A 1:2200m/V), BEERE 46 °C, pH
4.7, INEFEHN 54.41 U/g J5k}, BRI ATHEF TG-S R
B2 HER 1:1.08. FRZSHEERGACER S5 R E
1:15(m/V), EEMEEFE 35 °C, pHS, JNEFEA 50 IU/g
JERL. p A PEEE 1 A B R AR 3 AR
TN 1:15(m/V), BEARIRIE 80 'C, pH S5, Nk

&1 50 IU/g J5ikt.
132 HZFH &

FREL 15 g BpAbER 5 R FAETE ORI RIS B HERREL
15 ¢ THAL), HAMEEERE L 1:150m/V). 40 ClH]
WARH 1 he 38, IEHEIER A RACORYE)S, 40 °C
HETRARGOIRE, S0FECkEEH GC-MS K
.
1.3.3 At 6l &

FREL 15 g BpAbER 5 T RETE ORIE RS BLAERR
15 g THEAE), &P EZ5 2010 fdE A i, HEAT
HKZE 2808 3 h, Z8TH 100 mL SBFAEEL 3 7K,
FHGRTEIK NapSOy T, 38, KIFZEZ: LT,
KH GC-MS it Atk it T B 54 -
134 GC-MS #n]!
1341 ki

%A . TR-SMS B4 A H (30 mx0.25
mmx0.25 pum); #HS: mLIES; JiE: 1 mL/min;
bt 10:1; #HEEEE: 1 pl; FEFAHR: RGEE
N 40 °C, fRFF2 min, PL2 °C/min F}% 60 °C, LA
5 °C/min F+% 100 °C, LA 10 °C/min F+- % 250 °C,
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¥F 5 min; JKALEIREE: 250 °C; ¥AFIER 4 min; FID
RS : 250 °C.
1342 stk

FEORE 250 °C, HLE 73 EL BT HEREE 70
eV, JEAHIEHE (mz) 50~450.

I NIST 98 1 &l e A st R 5 e 45
R WP, 256 M ST T N Tk Efg
Br, B2y 3BT G170BA fb24 T AR SR AL
ARG, GRS TeEair, B53%k
RO AR SR T EUEIS N 3 OPATIRER A5 R

HIEIIME, B SPASS 19.0 #E47 S 3E T
2 ZR5THS

2.1 R IE] B A HE A AR B A B R
T [5) B4k B2 AT AR A2 B A AT K 09 F

i

2.1.1
)

TR B A - R S O R
WAL B IETHEEIRE 1 A B A & Wl Il 3 XA BEAT
AR, PTG B R T R A 2.
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Table 2 Aroma components and contents of Osmanthus absolute after different enzymatic treatments

LS o )
PR B 1) - . . .
. Tty 4 AR o pREEEH- ASE pRAE  pEEE
R Hih g 1 g 3
6.30 2,2,4,6,6-5 F H- iz, 0.34 0.60 0.46 - -
6.97 ATARI 0.28 0.32 0.24 - -
7.79 IR-BA S AEEE 0.81 0.56 0.31 2.83 0.89
8.03 F-FAF B 0.42 0.31 - 3.38 -
8.30 LB F 5B - 9 - - 0.88
8.31 Z AR 0.55 0.70 0.40 - -
9.43 2,2,6- = F 3 -6- LK sk va £ -2H-ok v-3-B5 0.43 0.14 0.1 4.57 0.69
9.78 T et B BE 0.66 - - - -
10.62 FetEg 0.81 1.40 2.12 2.50 3.29
10.69 - T LI 0.34 - - - -
12.07 6,2-T T H-1,5,5- = F - 1- 3R T 0.56 0.50 0.45 - -
12.20 9N 1.46 - - - -
12.29 ¥ AA R LER - 0.35 0.85 2.36 -
12.14 Aotk - 0.49 0.47 - 1.01
12.87 BT LB - 0.87 0.41 - 1.29
13.12 P-—EE T LR 0.34 1.18 0.68 - 1.01
13.19 WEK T 2R 0.32 - - 0.67 -
13.25 2,6,6- = F H-1-R THs-1-T B - 0.75 0.67 - 3.60
13.28 xt# R LB 0.27 - - 3.39 -
13.47 PP B 0.55 1.19 0.93 1.47 1.87
13.69 ST 2R 0.48 0.96 0.62 - -
14.67 FaftABs - 0.22 0.09 - 0.94
14.74 N- (4-£ERTHK) T 0.94 0.57 0.09 6.86 -
15.14 AAREE 0.35 0.53 0.54 - 0.52
15.48 14,4-Z F -5 K- —3R[3,1,0])5-6- FEE 0.18 0.24 0.08 - -
15.67 (6R,7E,9R)-9-#4-4,7-E & = }-3-BF 0.11 - - 2.04 -
16.48 ZR3-EpET LA 0.27 0.64 0.41 5.84 0.95
16.10 4B T L - 0.16 - - -
16.17 T8-FEK T LEA - 0.25 - - -
HTR
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16.98 SR 0.90 1.02 0.69 - -
17.69 6,10,14- = F 3k - L+ A A7 AR 0.49 0.43 0.27 - -
17.96 AR B R T B 0.24 0.41 0.62 - -
18.44 AR =P BR = T B 1.04 0.90 1.99 - 1.44
19.00 AR BT T FF B 5.68 1.08 2.38 7.51 447
19.20 AR 5.07 2.24 9.12 4.87 6.45
20.18 g 0.33 0.43 0.12 - -
20.46 I FRER 0.36 0.63 - - -
20.64 I FRiEL T B - 0.82 0.59 1.01 -
20.83 I REE 11.15 0.89 2.02 - 18.65
20.94 FR R B4 1.15 - - 0.66 .
20.97 + AR 1B - 0.8 0.62 - -
20.89 11,14,17-07- =+ 5 = 48R F B - 0.89 - - -
21.36 7,10,13-+ < -1 -85 - 9.99 - 2 -
21.92 + A 1.13 - - - 0.64
21.93 10,11,14- =+ = 85 F 85 - f 11.88 - -
22.01 +R - 1.02 - - -
2228 +-6EE 0.30 0.32 0.58 - -
22.45 9,12,15-+ /B Z B8 2, 3- — F Sk R R B - 0.68 - 0.17 -
2251 AR 0.56 031 - - -
22.74 =t 035 - - - -
22.94 =+ 0.35 0.23 0.61 1.99 -
23.58 =t—% 3.06 3.42 4.58 - 2.39
23.70 AZAR Bk B 1.52 - - - 1.02
23.75 25 R Be B - 1.72 - 127 -
24.05 ARF B B 0.94 1.02 1.14 - 0.89
24.35 —t 1.41 1.70 1.77 6.64 0.93
24.72 + AW 0.49 - - . .
24.92 10-21 % 522 3.49 427 - 9.06
25.18 —tk% 12.48 14.33 11.53 741 2.80
25.46 PEIBE LER TS 0.30 0.38 0.55 - -
25.63 1021 % 1.02 091 0.87 - -
25.80 = N 3.61 3.90 427 2.28 2.35
26.03 EW Et 252 2.04 2.18 1.26 1.26
26.38 s el 1.59 1.54 0.81 - 0.71
26.58 =t+—% 9.26 1031 10.54 8.58 9.61
26.83 ot A AR 0.93 0.71 0.59 2.06 0.49
27.15 1-F 3. (2,6,6-FH-1-R THi-1-4 ) - LB AR 2,51 2.85 2.7 - 138
27.85 AB RN BE 0.34 - - - -
28.02 AZELTRETRL UB1-EFRFTER) 0.40 0.81 0.54 - 0.92
-2H-1-3FFFotbe-6-B5
28.20 4- (22,6-= % % -BIR[4,1,018-1) -T-2-BA 0.29 0.41 0.58 - -
28.48 B o 4.13 5.56 434 241 3.46
HTR
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EER
28.97 %A ZEE 3.16 3.35 3.10 1.30 1.83
29.37 1-=+h83 1.47 1.69 1.30 435 1.09
30.73 2§83 2.06 1.02 0.37 3.56 598
Bit/% 98.28 97.18 97.45 93.25 94.76

ERTART S ERTEUANFRARE EERGIE, “RTARENE.

K VYRS R B EEAE AT A0 B, TS EETER
BoH% e BAE R 604 51, 27 F1 34 B, TARL
Fitp A BR E HR F A TR BT EE R S A
By 58 B % AL A BN AR TR M LR
B, Wkl Lol DU REmA . Hdr, R g
BTG-S S MO A BRI e 17 PR IR A
HESRYIR, SERENAE 1-HE-3- (2,6,6-H13-1-
W15 -2 FRIIlE (2.85%) ERHEER (2.24%);
18 FIRERYIT, S EEENA 1-=15EE (1.69%).
FHHEEC(1.40%); 6 Mg, & B IA 10-21
i (3.49%). RAMEIG (2.04%); 9 FHEEEAZRA),
FEEENA 7,10,13-175F-1- (9.99%). f-—4
BE W (1.18%); 8 Mgk ki, &8RN
bk (1433%). =k (1031%). RAR
AR AL B TSR IR B 2 I 51 Mk &,
IS SN e SN Ty <o S o S WA RS
WAEINEE 735008 14 B 16 By 6 Fl 7 FiLLI 6
Fho HAPSERENA 10,11,14- 5 =15 R F 5
(11.88%) -tk (11.53%)+ =+ —%¢ (10.54%)
BEREIR (9.12%); HUON 1021 45 (4.27%)« A
B (2.18%) FMHEE (2.12%) WHREE(2.02%) f-
TEEP R (0.68%). R W (0.62%) . B
HIRPELNE 1R B AR 3 W R AT A TS
HEARIR B B A&, 23 e 6 Fhl 10 FIRI;
P R, & RmBE AR (4.87%) y-
ZENBEC1.47% ) (BRI HEEE 1) LA SAFAER (6.45% )
2,6,6- = H1HE-1- 3 LJfi-1- TR (4.47%) (B H &I H il
3); ¥WEE 10 FEEEYIR, SERENE 2, 2, 6
= HHE-6- L3 IR -2H-PRI-3-1F (4.57%) 1-=+
FelE (4.35%) (B A ETEEEE 1) LA T JRREE (18.65% )+
THSEE (5.98%) (BHIEMEEEE 3); A4 1 AP0 3 Fh
ISR, HERENA R AER (1.26%) (B
ARSI 10-21 # (9.06%) VA&
(1.26%) (B EEHEFEE 3); 7> B EFE 4 Bl 3 Fhig
Mk, SEEENA ZA-3-E-4- K2 %0
(5.84%). FMIEFED (2.06%) (B HEHEEE 1)
DA p- B 22 (1.01%) —E-3-5H-p-4 % >4 i
(0.95%) (B HIEIHEEEE 3); 5 AR 7 ke,
SEEEINAE =Tk (8.58%). -tk (7.41%)
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(B BHEPELTEE 1D, =1k (9.61%). Ttk
(2.80%) (B HIEEEEE3) .

HALA ARG, =E R KA R
Bk, SxTHEAHLE, B AT REEEE 1 A0 B R & G 3
IR AR E L AR R, IXRT R
TAGRIL A FH AR B 8 AT R T i i, A
TRUFBEAR SR, BRI EHITE 80 °C. BimME
RIS ARk . R A TR
L SR 5 ARSABEA LA K, ks
BEER 2L B E AR, TR B AL a-
RIRHG S ICRAC B, PR B T IR iiR S HlR 2R
AR B B B s . i sl O\ i
5, RRITR M FLIa 22 s REAE A S T 1) £ B0
SRH B AR - SR R B S 5 TR
B R LU R IR S LB R, AT
B
212 TREAEIMNAELZFIRZEAMRS
EAE D]
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100 +

X &=/ %

E1 TEELENELRETEE SRS EMNFNT
Fig.1 Content of the main aroma components in Osmanthus
absolute extract after different enzymatic treatments
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ZMPEGAL R PTAIR B TR A S R S I TR R
Forb SRZSRE TR R AR B 5 1) 8 5 R I R PR R
(»<0.05), H 1.23%%%] 0.31%, FET 75%; AR5
HR ARSI H 5 I, SR B 1 26T W - SR P il 45 T
WhEE, R A TR S R 0.55% 8 m E] 0.70%,
Pem T 2727%. B HIENETEE 1 A B ARG 32
AR TR ARG I ST RRE . p-R T Lk
TN HERIG e B8 A5 RPN 1 AR B PR3 v AR A
{B7E B HIETHELTG 3. B M A0 T I SR eI 52 IO A
FORZERE B BT AR E S 2 A 1.29%.
0.87%F11 0.41% . B i 2 B 1 - SR A iy 5 T g A 2% B 2=
PEE B, $Em TR E D p- AR T 2
AR S . SIRMLL, RRCEEALE 5 5
AT AR 347.06%F1 200% . 1] U RN AL BRI RE4R iR
Brh -2 NBEI A, B EIAINEETRE 3. B AP
1 B LA S SRR p-28 TG & R 103 R il
LEF T 340.00%. 267.27%. 216.36%LL 5% 169.09%.

TEDINERE. p-RT EEE p- BN p- KD
AN RS A SR TR R A, BAAWRAR
&S, AT B A BT T U7 7E T
AR, B DT LUK R S B il v
DK IX Lo 25 -G A OB T BT SR IS 25 1R 5 2 40
i, MR B X LR R ZEH SR &= 1
SR T A A AR A B B L ) R Y B ), R
BRI AERE SR AERER Ry 2 — . T BRI
L RREE SR, R KRS SRR 1 [
I, SRR AT DAE T SRR 5 b D=2 AL R R A A

(A REE S, A 1 I SR AU RR B /N o T4
JiR, 4HMOEEEIE A BTG, UM 2 &S
JRIIRH

Ak, FMEE RIEE. PRI L ST A
MR B EEE S SR R
B 1 DAL p ARG 3 DURNERALIE Y BE
BEREIRE AR S E (p<0.05), SXTHEALL,
SRR T 72.84%. 161.73%- 208.64% L 2 306.17%:
X HE A A RS EAURE, TiK A B AT B e 3 b B
PEACAE S e, N 0.94%, e SR AL F
(0.22%); K B i % W Il SR e g 2 TR g MU A A
BN 0.28%F 0.32% (B 14.29%). {H YA
AEFR 5 TR B vh 25 KA H K R
2.1.3 RF B BRI AR B PARK = T BRES
RASM N

AR —HRER R AR TR 25
v, MW, HEAEEEE,
ZAAERAREGEAE Y, B OB R 24
et S AN FH BRI T B ORI e e . AN RIBGALER
XIFEAEIR B FRAROR — RIS &4 & s i W3R
3. WK 3 ATULEH, ARG 3546 H T 482K — H R IE
KB SHHEAHLL, KA IR K AR B
16, 12 B AR B A VAN & B AR .
For s B i e - S S R AL S, 42K
H QR S IAR & R B D (p<0.05), HARZ
AEFRINF ) 7.90%05/0 ) 3.41%, IR/ T 56.84%, 1R
H B AEIEIFEEEE 1 O NIARZE (p>0.05).

* 3 WER_HFREERNEIENSE
Table 3 Content of phthalic acid ester compounds

RG B JA) st /%

. fee-dh 4k - S TTT— " P P
/min SRR pREBTEE-REE R SHEEEE  pRABEH 1 SR AETH]
17.96 ARR =T B =T B 0.24 0.41 0.62
18.44 AR W R — T B 1.04 0.90 1.99 1.44
19.00 ARFR BRI T R F B8 5.68 1.08 2.38 7.51 447
24.05 ARR T B — ¥ B 0.94 1.02 1.14 - 0.89

Bit /% 7.90 3.41 6.14 7.51 6.80

22 F[E B4 E AT AT i R

22.1 RE)BEA 23T A AG AL St K 69 %
"léJ

SR BRI E G- R S R R4
fig UL p 1w B 1 A p B A R 3 PR T
WEER,  FTASEETERE RO i 45 R LK 4.

FIH B A E - R S R . BRAEWE R LA

K BEIEINEEE 1 A B A SR EF N 3 R EEAEREAT AL,
FIAFEELRAE i 7 A 4 e A 25y 44 A, 43 Fiy 39
FiRN 38 Fh, $9% T R ARG T B R /KA R8T
ARSI 4 1) 35 P 2085 - 5 A T U
FHLG, AKZESZEFINR D, X AT BT K
A FNBIRBGSE FE A R . AT E A
PO A BT RBR B AR R ), b b s 1
K RSl il Y e N e VS TR [
VU Fof i A 3 BT A AAR ol AR T TRR S LS S R i
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Ay 9 A, 9 Fh. 7 FRAD 7 Rl b A EEGE N
AR p-ZE NG, B EES N 1.82%- 1.57%
1 1.06% (f BEHEEEE 1 ARG HD; p- 2SN EE & &
SN 6.12%. 6.39%- 7.73%H1 6.42%; BEAF 5
SN 21 Bl 19 A 18 FlAN 18 R, Hwm 6t HRREG )
14 Fh, Hph S &R 5 8EHEE (8.24%. 4.93%.
9.35%F1 7.80) MM FSERE (7.99% 6.87%, B

FIEPEENE | A0 B R ATHEERE 3 YRR D AR
AR (4.94%. 5.43%. 4.34%F1891%); H45E
1L PR, 2 T RIS 9 B Hh &
BEIINIEERD 220, &850 2.56% 2.19%
2.59%A01 3.33%, LDLRABHEZRHEE, SE9 0N
1.29%- 3.13%- 1.40%A1 1.82%.

® 4 FEEAMEELAEHESHS REENSE

Table 4 Content of aroma components in Osmanthus oil after different enzymatic treatments

) A3 EE/%
PR B 1] - - / .
o Tty 4 AR 5 pREEET KRB pREE pREE
Bl R By i i | g 3

3.40 1,2 A8 - 0.81 1.96 3.09 3.55
4.16 2-TRAL A - 1.53 3.01 2 -
4.88 2-F R A1 3-ZRURIR 11.73 6.04 6.62 12.71 6.18
5.73 4 THRFE-T-T 4B - 0.71 0.53 3.69 -
5.83 HEAERE - 0.38 0.69 2.11 -
7.48 Fr-1-FHh-1,2-A —BF - 0.47 - 0.86 0.22
7.72 3-F R -5- T v Sk -2- TS 9 3.06 1.87 6.23 8.07
791 NIR-F Ak AR 8.65 7.99 6.87 - -
8.16 R-FAL R 7.98 4.94 543 4.34 8.91
8.32 FHEE 229 3.58 2.27 2.55 2.05
8.38 ZAF 8 0.56 - - - -
8.64 KB 0.55 1.85 0.65 0.40 0.40
8.35 3,7- =% R F-1,57-=5%-3-8F - - 0.73 0.89 0.80
8.88 2-F 0.58 - - - -
8.92 1,5-= F ABER[2,1,0]/%-5- F S8R - 0.78 0.88 0.98 0.63
9.22 MR- R-0,0-5- = F H-5- THs 3 v9 £-2 vk F B2 - 1.04 - 0.21 1.28
9.44 2,2,6-= F 3h-6- T va £ -2H-ok v-3-B5 324 3.49 3.94 4.40 6.71
9.46 Bo Bo0,0-5- = F 3h-5- CHi kI .2 vk T B - 243 3.08 7.12 4.05
9.74 A BE 2.49 126 1.33 1.35 0.80
9.83 3-LHBE T BR s - 0.45 0.54 0.69 0.29
1031 AR AR T ES 0.71 1.29 3.13 1.40 1.82
10.69 FetEE 2.49 8.24 4.93 9.35 7.80
11.18 ¥R 0.87 2.24 1.19 121 1.39
11.43 xt TH AR AR B 0.57 - - - -
11.45 VESE - 0.36 - - -
11.50 2-538-5-F R TR - 0.56 0.85 0.79 0.61
12.27 4-FEERTEE 0.82 3.78 0.94 2.73 0.76
12.07 TAH - - 0.56 - -
12.36 Aot g 1.69 1.82 1.57 - 1.06
12.63 F AR 0.49 0.33 0.83 0.65 0.35
12.87 PET LB 0.97 2.61 425 2.55 3.00
13.12 B-ZEE T L 0.65 0.79 0.63 0.16 0.82

260



MR B MR Modern Food Science and Technology 2017, Vol.33, No.4
#EER
13.18 WEE T LR 1.94 2.56 2.19 2.59 333
13.56 -5 7 B 391 6.12 6.39 7.73 6.42
13.73 B8 T 2R 1.37 1.43 0.93 0.45 0.63
13.87 AP B 0.46 0.46 041 0.31 0.38
14.41 A7 BR) 0.40 0.35 0.44 0.39 0.40
14.64 AL B 0.68 1.73 0.32 - 0.30
14.77 N- (4-ZEFRTHE) ToE 3.60 1.79 1.68 1.26 1.23
15.17 FKBE 0.76 0.54 0.63 0.22 0.48
1531 P-REB A - 0.36 0.24 0.33 -
15.53 1,44-— ¥ -5 A —3K[3,1,0] T)x-6-F B 1.18 2.19 2.72 2.35 1.45
15.91 4-133- =% 3K-7-=3R[4,1,0)&-2-3-T ¥-2-ER 0.54 0.44 0.30 0.31 0.30
16.04 2,44-ZF K3 (3-BMKTH) 2-3RTH-1-BR 0.68 041 0.30 0.25 0.25
16.49 ZA3-ABE T L - 0.47 0.32 0.56 0.43
17.67 6,10,14-= F S 2+ 7 0.54 ; - - -
17.99 AR W — 7T B 0.89 0.46 0.60 0.18 0.53
18.47 ARR = F BR =T B 3.67 242 2.69 0.82 2.00
19.02 ARR T BRI T 3B 23.76 14.39 17.96 8.02 16.39
19.44 — P EER A+ —Fe 0.88 0.27 0.29 - -
20.64 DIy 2.97 - - - -
Bit/% 95.56 98.91 92.72 93.14 92.52

JE: A TARRT A AT AL MET AR b B Em ARG LA
222 REBEEAIETAE A T BE AT A

EANEALD
120 ~ BPHEIEINEERGS  =pEEFETEEL = R
[~ B A i T SRR = X
100 . §
% 60
B 40
=
20
0 : =
ot )//‘@f IR R e 58 & &
B qfﬁ “\?%%\géﬁv%%@%ﬁ“ LAl RUE AN
P

S /)

[ 2 FEEEIEELEHMEET SRS BRI
Fig.2 Effect of different enzymatic treatments on the content of
the main aroma compounds in Osmanthus essential oil

VO RhA R B AC B EE ARG T 3 A S & R
ML 2. mE 2 TE N, RITERCH. W2hE
UL p GG 1 B RS 3 A R
whrh g R - BN, AR LU TR
B0 AR A B2 (p<0.05). Hh g% =
Wi R T 269.07%. 438.14%. 262.89% 1

2 F R ARA

309.28%; y-EWNEREE MRS T 156.52% -
163.43%- 197.70%F1 164.19%; &S &5 AR
7 330.92%. 197.99%. 375.50%F1 313.25%; KI5
& B E T 257.47% 136.78%- 139.08% !
159.77%. DYk 2 BT A5 it b AR Asn il H — S5 A
fig, J5 R A & R A B, A E R 1
Ab PR TS RERESEA) B B D I R (p<0.05),
16.63%[4(A 4.34%. MbAb, KM 5RRE. g-5%
2 B- RS 2 D S AR RE ) A R A A R
FERIARAR,  Horp B e B AL HE AT b P I U o 3 A
SYIRR AR EER S (p<0.05), SxiEMLL, o
BIFRE T 56.33% 4.38%-. 21.54%F0 154.41%.

223 AR BRI AL P AR R = F BR A5
RIS a2 030

IKZEVR AR A CRE T [ 2 A HH AR 2R
RIS A DR AL T R AR
ZHRREER AT S R IR WL 5.

MF S FTLUE Y, DURREG A8 BE A S BRI
ViR E e, Horr, SRA A& 1 ALFEASI
[ =Fp4R 2K — HRER R & b, HEE IR
DT 79.78% T7.66%H 66.25%
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Table 5 Relative content of phthalic acid ester compounds

PRE A 1e] AR F/%
, bt 4 A5 ST — — N ve— ——

/min MR pREBTE-RIE SN SREBTEE1 L REBETES

17.99 ARR = F B =% T B 0.89 0.46 0.60 0.18 0.53

18.47 ARR = F B =T B 3.67 2.12 2.69 0.82 2.00

19.02 ARR =W BRI T - By 23.76 14.39 17.9 8.02 16.39
B1/% 28.32 16.97 21.19 9.02 18.92

3 g 163.42%- 197.99%F1 136.78%; K p &I HELH 1
=R

ASCEE R B E - R S O . R
PEEEE LA B i pE e 1 R0 B e B 3 A
HATACER, s SRR AT T TSR B S
KR e YR BRI DA ST — RS
FW &= AR, RIEE AR
3.1 VYAl ab BE 35 g R AR IR B E LAY
B, FEFW LR A REER A& R &
o KM B ENEE G- RN B OB AL BEEETE, W LA
R E PRI M Bes. B S Iseg. Sxt
AL, BEH AR, KA. - ZEEY
WL BRI A EE AR S 3 A R
FE B AR S 27.27%-116.36%-247.06%-100.00%-
72.84% LA K 1429%, FEHRME T g-K% =g

(0.87%) FIFETEREE (0.22%); KF MR lgA
BEFETE, BB AR Z RAMAL AR AR,
P-ZAEE. p- EERY L p-R T AW AT
BESYIF RS T 69.09%. 100.00%- 29.17%LA
Je 161.73%, BT “RE S8R 0.41%. K B Hi%EIBE
G 1 AL, RETHEPEER L, HIR
B - NlE. AT R ISR S S
T 267.27%- 504.88%F1 308.64%; K p ki pEL
3 FEEAE, BE T EYEEFRA R, g5
B, p-ZENER BT W AR
U S5 EAR SR 79 0% 0.55%-0.34%+.0.81%
1 0%HEE 2] T 1.29%1.87%-1.01%-3.29%F1 0.94%.
PUA B ER P AR R A S 23T
F% 56.84%. 22.28%. 4.94%L K 13.92%

3.2 VUFPEEAL BRI AR St A AR . DY
Fhlg A B RERG IR T AL SR . R B
T R - SRR S OB A B, R T D5 AR
iR N A e N A s LN SR
HEE . RIFEEAEIERE RS T 156.33%
104.38%. 121.54%-. 269.07%- 156.52%. 330.92%.
257 47%H1 254.41%; KA R E A, g% =
B, -2 NBR. BHEE. BIREE R T 438.14%.
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SEFEREM R DT RERE . BRI - AR, A
AL TR 7 IR T 111.35%, 262.88%- 197.70%-
375.50%F1 139.08%. TfiKH f &AM 3 A3, *5
MR p-— AR AN, p-R T AR, - RN
R EE DR I Ay Al B A T 126.15%  309.28% -
164.19%- 313.25 A1 159.77% . WUFd g AbFRRE b AR
T HRERA S BB 0 N FE 40.08%. 25.18%.
68.15%A % 33.19%.
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