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Abstract: Fresh double-petalled jasmine was used as the raw material for the comparative analysis of the color, physicochemical
composition, antioxidant capacity, amino acid components and volatile aroma components of the flowers dried by hot-air drying (HD),
microwave drying (MVD), microwave combined with hot-air drying (MVD+HD), and vacuum freeze-drying (FD). The results showed that the
jasmine dried by FD had the highest L, lowest a'and 4E, highest contents of chlorophyll and total phenolics, and highest hydroxyl
radical-inhibitory ability. The jasmine dried by MVD+HD had the highest total amino acid content, essential amino acid content and essential
amino acids ratio (8.32 mg/g, 2.67 mg/g and 32.09%, respectively). The relative contents of alcohols in the dried flowers were the highest.
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Among the four groups, the relative contents of alcohols, esters and aldehydes of the FD group were 53.37%, 5.40% and 17.99%, respectively.
The HD group had the highest relative contents of ketones, alkanes and acids, and the MVD group had the highest relative contents of alkenes
and other kinds of volatiles, indicating that FD could retain the main aroma substances of jasmine flower to the greatest extent, whilst HD caused
the largest loss. In general, the jasmine dried by FD had the best color and aroma and could be developed into high-end jasmine products.

Whereas, MVD+HD could preserve the aroma and nutritional quality of jasmine , thereby being suitable for industrial production and used as an

ideal drying method for drying jasmine flowers.

Key words: drying methods; jasmine; physicochemical properties; volatile components
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Table 2 Effects of different drying methods on the color of

jasmine

* * *

FIEF X L a b AE

HD  78.60£041* 231£0.17° 26.26£0.37° 15.16+0.42¢

MVD  79.54+0.24° 0.23+0.08" 23.27+0.33* 11.88+0.34°
MVD+HD 79.83+0.48° 1.92+0.17° 26.33+0.59° 14.35+0.61°
FD  86.48+0.70° -2.740.19" 23.97+1.16* 8.70+123"
E: R ARRFEHERATEALTRFRFXLFRF
(p<0.05) .
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Fig.1 Effect of different drying methods on chlorophyll of
jasmine
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TKIETER MY S B AR R R T8
RERE PR ER T R A RIZIE S, TTRERR T R H]
A2 B AN M L S5 A4 AL, ASE 4 P 0 5 SEL 8 B A
H, T FD (FUBARTER X SR A4 e m AT
/N, A AT PR R A LERHERT Y o AT PR SRR
HHA AR 2 SRR, A ET T SRR T I
TREINZES SKEMER BAEEL TR (MVD)
PIZRFIAC T RE & e, FD TSR AL nT %
PR B AG; TRE S /KGR B R R — 2.

MVD. MVD+HD 1 HD TSRS & &
W REEER (p>0.05), 7F 15.02~15.23 mg/g Z |8,
1M FD FEIRAE S & & 1621 mg/g, 5HAh 3
H AFAERENEE R . KFRAAEHEH RS, p-
BAEE N SRHICRER. MR TS E, AR
R EII EZ ™, WK 3 g5l &, FD
TR FHRFA I & B, XS HT FD
IR TR DA LA PR B KRR FE sk D 1 I 2R 1)
B, X 5REHE NIRT s RAR, SEHTETE
MWHLATIHEKE R, RE MVD TR ER (42
min), {H MVD TR B R Fi A6 iR FE ol A s &
81.3+3.8 'C, FEUCRALITRI R LA ot i) b
fifgs  MIMIAE MVD FEEEIPRFIER S B & &5 HD 24
WA BEMNZER, MVD+HD AT A b TR
FE AR fE) A LRI HD 41, Mm@y &5 HD
A BEEER

R 3 NEFRARFEFLR D 5747
Table 3 Effects of different drying methods on chemical composition of jasmine

FRAFR KEMZ R TEMEAEY%  EE/(nglg)

FpHlf A wAae N /(Umg)  FABAAEFEH342/(Ulg)

HD 42.63+0.45 13.01£0.15°  15.02+0.29
MVD 47.03£1.16° 17.13£0.08°  15.23+0.09°
MVD+HD 44.92+0.70° 12.51£0.12°  15.08+0.25°
FD 39.55+0.35° 9.58£0.08"  16.210.15°

4.99+0.03° 1.69+0.10°
4.86+0.09* 1.72+0.02°
5.48+0.06° 1.62+0.05°
5.630.08¢ 1.71£0.00°

E: Fl— 48RRI FEATRALRR FRF XEFEE (p<0.05) .
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Table 4 Effects of different drying methods on amino acids of jasmine

3 SR 42 /(mg/g)
HD MVD MVD+HD FD

RAZBR (Asp) 0.33+0.04 0.52+0.01 0.26+0.01 0.25+0.03
228 (Gul) 1.610.14 1.87+0.12 1.47+0.31 1.70+0.09
22 5B (Ser) 0.07+0.02 0.06+0.01 0.09+0.02 0.49+0.08
415 FL (His) 0.03+0.00 0.00+0.00 0.03+0.00 0.03+0.00
A& (Gly) 0.07+0.01 0.03+0.00 0.12+0.03 0.01+0.01
#&@ (Thr) " 0.33+0.01 0.24+0.01 0.40£0.01 0.25+0.01
HRBR (Arg) 0.50+0.02 0.34+0.03 0.62+0.03 0.25+0.02
FEE (Ala) 1.00£0.13 0.43+0.09 1.70£0.16 0.39+0.04
SRR (Tyr) 0.46:+0.12 0.47+0.03 0.4620.11 0.10+0.01
HEFR (Val) * 0.55+0.07 0.34+0.04 0.73+0.04 0.17+0.05
FRE (Met) " 0.00+0.01 0.16+0.05 0.02+0.00 0.00+0.00
RARE (Phe) 0.21+0.03 0.12+0.02 0.23+0.01 0.1120.02
FEEE () 0.25+0.04 0.13+0.03 0.38+0.07 0.08+0.01
ZR2E (Leu) 0.43+0.10 0.19+0.08 0.66+0.13 0.10+0.03
BAB (Lys) 0.17+0.05 0.09+0.02 0.25+0.05 0.12+0.04

EAA 2% 1.94+0.67 1.27+0.22 2.67+0.19 0.83+0.42

AA %% 6.46+0.95 5.30+0.87 8.32+1.13 4.21+1.29
EAA/AA(%) 30.03 23.96 32.09 19.71

TED FAARGTE BRI,
FFIEEAT — P AAIE R It g 3t
(-OH) RZ—FhEBEESA, HER A HIERE )2
A PTEALRE ST E BB, MR 3 R A 4
T4 77 SRR RAEAN 2 B H IR JI7E 4.86~5.63
U/mg, Frf" FD 4RFEHH 3% B i 2kRe s, H
8 MVDHHD 4, &A% MVD 4, &4 [a30]
BHBHERE RSN ES, BT 2O ]
TR H HIERE IR (p<0.05). 4 HFHI{E
(IBTUER S S B 7 71 HALAE 1.62~1.72 U/g 2 [8], AN[H]
07 Ao TR SR A e A S T Re ) 2 R A
(p>0.05).

24 TR R KA E ASLER BT

AR M R TR A AR s, R A
R EEE TR, FKHE SRR & B
K4, WNERATLER, FKFHIESHRLER.
BEMR 258 HElR. HARRS 16 Maim (s
AR EMARAEIN) . HD. MVD. MVD+HD.
FD4 Fh 4507 N R LR S 2 705N 6.46.5.30.8.32,
421 mg/g, MVD+HD S5 & B s, & FD A%
SRR A EI 1.98 £ ATV AL, ZRMAE. s1Ese
8, KR E IR S BRI, 4 Mg R

252

FRFTAC N T 2 R
0.83 mg/g, 43l E%

B0 1.94, 127, 2.67.

A/_"\_‘
=
FERR A& 1 30.03%. 23.96%-

32.09%. 19.71%. ML EZ5RTTH, MVD+HD &2
Hig s, LDHEARER SR, LIREAER S R
&, HYCH HD. MVD. FD. MEEANGIERR & BKE,
BRI 4 Moy R & & sm, 2
N 1.61. 1.87. 1.47. 1.70 mg/g, BB Hm1EH,
HAH keSS, HD Al MVD+HD HRtT-405 3
NRIR & BTt T MVD M FD 41, 6K a e
AR T HERRIAE R, X 5L PR Fo 4t 5
—5.

25 TRF ARALE R EEBRE RN

FRERAM A S AEFTIRE, R EYEER
ERPIT IR, LRI, #i R RS
RIBTE AL 1 E)F & HIwRGEZ kP, MR R LR B vk
FEHEART, KHA AR, Bk, 75 B IREREIRE
RERARAB IR ] 2IARRIEER, AR, R
R 22 S IR AR R W AR I VR L R, 5 & IRE
SER IR IR A IR A IR0 . N 5 ZEFTE 2k
RIS TR0, MVD TARRISERIE R TR S
R &S, 239 mg/g, HEIER S EM 45.09%,
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HD. FD MM IR IR & EHe, MVD+HD 4
ERBIUN 173 mg/g. FRIAEHREERRHT N
MVD-+HD>HD>FD>MVD #1. MVD+HD & & fHHRE
BN 2.81 mg/g, HRAFERLEN 33.77%; K
FAE T FRE IR HEF A MVD>HD>MVD+HD>FD,
4 P 5 S 05 A R SRR B 2 A o B AR AR R L
K. 4 FhFE07 RFIE R R EE AN & =
T 60%, 1 EIREIERRA RORFIAE R ISR (1)
Ay RIREIEMR M SR MVD+HHD HEEN 523
mg/g, AN & RN 62.86%, T EMRE LIRS
= FD H A 3.21 mg/g, (HARXS & SN 76.25%.
Wi B A (1) T4 05 2O SRRTAE S S R P E AN 2 RS
AN SR P N

2.6 TIRIT KK ALAR KM K28 v

23 HD T RRFICIE R 3% 192
B, MBS ERT 0.1%MMIE 71 Fr, SR
JBI1) 95.08%; HAREEZE 6 Py BEE 12 Fh. IS 8 B,
B2 7 Fhy LEke 6 Fhy Mk 13 by BRIE S Fp. HiAth
14 By HAEEERAEN S &S, N 32.02%, FHIR
R AR AR & BT, 3R 12.63%
12.49, MVD ZIL% 5 165 MW, A& & KT
0.1%MWIH 56 B, HEMIRA 95.79%; Hrfgss
10 A BESE 11 Fpy BESS 1 Ah. BHSS 4 B Bk 7 A,
JJE 14 Bl RIS 3 Bl oAt 6 Fis LA EESRAAINT &
iR, N 51.66%, HUCRIERIE 17.38%. HAhZE
9.91%. MVD+HD ZHAL455E Y 186 FAIfiT: AHXS & &
KT 0.1%M5A 68 Fh, 5 EHHH 95.08%; FH
BEE 8 Py WS 15 Bl BEZE 8 Fhy HHE 8 F. ikt 6
Rl e 8 Fh B2 4 Fh. HoAd 11 Flhy HAEESSHIH
MR, N 51.15%, HUCNGEEH 8.60% Kk
7% 8.04%. FD HILEE HIL S @ h 181 Mfst: AHXS
ESEKNT 0.1%MMFA 67 F, 5 EYIFIK 96.90%:;

FmE2E 8 Ay B 13 Bl BES 11 Fpy WS 2 Fbs
Bk 4 Py @R 13 By RIS 4 Bl HAh 10 By Hoep
FE AT S BN 53.37%, HUONBEZ 17.99%.
#1525 9.76%

M 6 LR LLE Y, BERE KR T K
PERC A & B K )5, MVD. MVD+HD #
FD HEEZR AT & B HTE 50% LA, 1 HD HhEEsk
IR & BN 32.02%. 4 FhTHr A rh gk,
P IR AR 0T B o ) #72 FD 4IRS AL, AH
K& A 53.37% 5.398%. 17.99%; HHJS. I
JR BRRAE HD HH AR & f s, 70518 7.86%-
12.63%- 4.07%; WMl AHANZELE MVD HAHR &
EiE, BN 17.38%. 9.91%. H:d HD 43 F1¢
R MERT TR 73 3 AR I EE (18.66%)+ 2,2,4,6,6-
HEFPIBE (8.96%) a-E AWM (5.52%) LFE

(4.88%) JRi-2,4-Pi M5l (4.25%); MVD ZHH(
FRIER SR 3 5K EE (30.04%) o-& A XK
5 (10.98%)+ Ml (7.08%). 2,3- - FFE-3-TJd-2-
B (8.65%). J7HalE (5.44%); MVD+HD 4187 FK
R R o B K B EE (33.08% ) 7+ 4t

(6.03%), LI (6.65%) a-& &G (4.79%).
2,3- HIFE3-TUA-2-BF (3.69%); FD 4l HKIER
PEVIIR 73 2K R (31.90%) F5HERE (11.01%)+ a-
EEXNIE (6.15%) IKHRHEE (4.10%)+ 2,3-—H
H3-TIE-2-BF (3.12%). FIABIR LI AREPEE., K
IR FF G . 7Rl T IRIN-3-CAE . Ik, a-iE
W SRR SR ST, FSimE A AT 1T
()88 22 B, AR B S AR R FTAE B S DTk
A K S ORI B R E 1F FH 3 A s A vt e P A I
SEFESWTRP . N 4 P EFTIE R
AlHL, FD AMREFRFE R BEERESY R, i HD
HA KK

5 FREITFIERA AFRFITE SR TEBRLERL
Table 5 Flavor amino acid composition of jasmine by different drying methods

s SRR HARIABR % Ak R ERRABE T
TR S E/mglp) AEE/ %  AFlmgp MNEEN  AF(mgg FEEN A F/mgp FXEE/%
HD 1.94 30.03 158 24.46 0.67 10.37 4.19 64.86
MVD 2.39 45.09 0.81 15.28 0.59 11.13 3.79 7151
MVD+HD 173 20.79 2.81 33.77 0.69 8.29 523 62.86

FD 1.95 46.32 1.05 24.94 0.21 499 321 76.25
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xR 6 NEITFRARFEFILIZEL RS
Table 6 Volatile aroma components of jasmine by different drying methods

) A5 AE/%

WRER  sERHEST ARG I 4 AR D MVD MVD:HD  FD
1 296.9 Wi 7 7 B - 0.38 - .
2 3478 A= BRIR(IL)F 7 B 0.84 - 0.52 .

3 542.9 B T g - - - 0.18
4 594.6 % 5B - 0.12 - .
5 639.8 B X -2- T g - - - 0.218
6 660.4 et B S 039 049 0.53 0.64
7 684.3 ¥ B JE €. 8% - - 0.16 -
8 778.0 Z-3- Tt 2-RER T g - 0.12 - _
- 9 837.6 LER A% B 2.52 - - -
Ak 10 921.6 45 TH A B ; ; 0.13 ]
11 953.2 PR Lt - 0.18 - .
12 979.8 LB g 034 113 0.44 0.16
13 10183 KAp L T B - 0431 - 4.10
14 1039.0 KR LB - - - 0.11
15 1103.8 B B-o-2A- LB 1 B - 0.59 - .
16 12242 R K -3- TAHREE R F BR BY 3.10 2.86 232 1.66
17 1291.5 ENT 053 098 0.89 0.83
18 1566.1 R P B g - - 0.28 -
1 276.6 BT Hi-1,4-—8 . 0.10 - B}
2 305.5 B2 488  4.50 6.65 0.28
3 326.0 (S)-&-6-¥-2-B3 - - 0.17
4 381.8 14T B2 - - - 0.15
5 5104 1- R H-3-B2 1.55 0.65 1.35
6 594.4 1- 5.8 0.18 - - -
7 594.5 FMEE y - 0.12 .
8 658.0 NA-2- R M B 0.48 - 0.23 0.46
9 684.4 BB - - - 0.37
10 712.9 ot B2 144 027 1.46 2.96
11 729.8 NIA-2- EH-1-B% - - - 0.30
Bk 12 786.9 R X B 0.30 - - -
13 7942 2-ZHTE - - - 0.14
14 834.2 23-T=B - - 0.97 -
15 837.6 TS 5.44 1.99 11.01
16 867.8 3,5-F —¥-2-BA 0.59 - - -
17 885.2 LA B - - 0.13 -
18 901.6 — LA AR 0.18 - - .
19 901.6 I ALK R - 0.39 - 0.75
20 928.4 22- W 3K B 1.08  1.68 1.19 .
21 951.3 2-FH-5-TH-3-BE § 0.25 - -
2 967.0 3-F -4 B - 021 - _
23 991.5 4-F H-1- K H-3-B2 2.51 - - _
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ko
WRER  AEBAS REHIS RS 1 e
HD MVD MVD+HD FD
24 991.5 23- =W R-3-T H-2-B 8.65 3.69 3.12
25 1073.2 KB 18.66 30.04 3309 3191
26 1095.7 KB 017 013 0.50 0.57
27 1101.2 LA 1B - - 0.21 -
28 1133.5 K2 . - 0.21 -
1 296.8 TR 1.37 - 2.13 -
2 3475 33 - 0.55 - 027
3 4422 TEE 0.30 - 0.17 0.95
4 491.8 R K-2- R MBE - - - 0.15
5 560.1 2- TS 0.37 - 0.35 0.25
6 687.4 3-#3k-2- X B 0.17 - - N
7 728.0 eSS - - 0.13
7 8 740.6 (E,E)-2.4- T —tiiik 0.13 - 0.10 0.44
9 787.9 RK 2.4 s 4.25 - 1.24 -
10 789.6 2-vk vy ¥ B 0.14 - 0.30 -
11 811.6 FR 2.4 Z s 1.93 - 0.85 0.29
12 845.7 PTAEC - - - 0.15
13 856.8 BTAE A - - - 0.12
14 879.3 B2 i-6-F —Hinlk § - - 2.11
15 925.4 KB - - 0.72 0.25
1 385.2 1- S H-3-BR 0.63 - - .
2 4205 2,3- =R 0.48 - 0.16 -
3 4878 3- R -2-BF) 047 044 0.46 -
4 637.3 3-# 4 -2-THA 0.52 - 0.79 -
5 653.4 # 5 R R y 0.20 0.16 .
ik 6 680.1 AR IR 219 017 0.63 -
- 7 680.2 2-F ik 1- RS ; ; - 0.12
8 684.2 2,5-w9 R ek — R 0.12 - - -
9 828.7 3,5-F = H-2-F 3.46 - 1.19 0.21
10 839.6 KPEE - 0.70 - )
11 867.8 3,5-F A - - 0.27 -
13 1171.5 ZE3-H 44 = F K 2(3H) . ER - - 0.12 -
1 329.7 S+ =0 896  3.38 6.03 1.25
2 361.4 BRIz, 091 038 0.60
3 3753 22,4479 F 1 FI% 1.64 - y 0.24
4 3754 22- =Wk T - 0.63 1.08 -
- 5 522.6 3-F R+ § 0.16 0.24 0.11
6 553.6 E+ 0 0.58 0.9 0.39 0.22
7 702.4 Etiz 0.34 - - -
8 7283 +—r 0.20 - - )
9 7284 ok - 0.17 0.25 -
12 1178.1 8- A AE-1-F -3 ¥ K = 37[4.4.0.02, 715 4% - 0.57 - -
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Hko
WRER  AEBAS REHIS RS 1 e
HD MVD MVD+HD FD
1 4313 77-ZF 36 KHE24,5-F =W 0.12 - - -
2 5213 B A M - - - 0.65
3 556.5 AL - : - 0.27
4 587.5 (E)-B-% $% - - - 0.16
5 602.9 3-B - 0.11 -
6 603.1 (Z)-3,7-=F 3-13,6-+ =K - - - 0.50
7 651.4 (B)-4,8- =W L F47-1,3,7- = - 0.22 - 0.11
8 799.3 y-HEA M - 0.12 - .
9 810.2 o-SEE 0.19 0.2 - _
10 881.4 A 0.18 027 0.11 0.26
11 886.6 NRAR 2 3 b~ = - 0.10 - -
Yz % 12 891.4 R THM 0.19 031 - 0.17
13 943 .4 o-AEF M 047 079 0.26 0.31
14 953.0 PR Lt 0.30 - 0.19 -
15 953.3 AR 2 K - - - 0.112
16 969.9 AR KARAT 1.14 194 - 0.61
17 976.4 oA 2 M 170 1.13 1.16 0.24
18 984.6 oA 553 1098 479 6.15
19 998.5 AR 268 129 1.47 0.22
20 1078.3 ()-a-FH - - 0.05 .
21 1099.2 (B)-1-F 2 -4-(6-F H fe-5-H-2- T L) 3R &M 011 018 - _
22 1178.1 8- R AE-1-F -3-T2 T K = 31[4.4.0.02, 715 4% - - - 0.22
23 1245.5 (H)-FHath 053 025 0.74 -
1 704.4 2-LE LA A B 0.85 - - -
2 769.7 LB 258 1.20 3.08 0.52
3 834.5 FIER 0.26 - - -
4 1044.2 TE 027 0.18 0.27 0.78
ES
5 1114.1 (B)-3-T. 184 0.11  0.11 0.20 -
6 1121.5 B R-2-THBR - - - 0.21
7 1232.9 T - - - 0.14
8 1398.5 KB - - 0.11 -
1 2133 =R 173 0.699 1.46 0.30
2 239.8 (a-F AR ek -6-20) F 2 2h 0.32 - - -
3 255.2 9-(F R RILA)-9-F ALY - - - 0.21
4 297.1 W A BT A - - - 0.16
5 324.9 2-Tikekoh . . - 0.43
Hp 6 373.6 T 0.10 - . )
7 385.2 [(2-AH L) F AR Ak - - 0.21 0.18
8 502.5 &) = ¥ 3 - - 0.18 -
9 502.9 12-—F % 0.20 - - _
10 522.7 TR+ 0.35 - . .
11 584.7 2-iE R AKX 0.11 - - 0.14
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ko
WRER  AEBAS REHIS RS 1 e

HD MVD MVD+HD FD
12 584.7 2-iE XAk - . .
13 605.5 LB IR O 0.11 - - -
14 704.5 St e 3 0.77  0.70 0.30 -
15 764.1 R XL A - - 0.10
16 787.0 BB S FEBE (7K ) - - 2.01
17 811.7 2-iE A ek 0.12 -
18 839.4 R FR- BT 345 - - .
19 839.4 N-F A= TR R sz - 3.61 -
20 901.5 2-F #-3,3-d2- A% - 0.19 -
21 943.8 N-(2-# 4 B 3L Bk B i 0.20 - - -
22 1002.3 F-3 1.19 - - _
23 1002.3 7-F 4T F R 1-(1-F R )R 0.82 0.71 0.25
24 1092.4 12-=F 4 = R Jentor - 0.01 -
25 1152.9 22- =W 5T Hh-2,3-Z A K H ok 0.12  0.50 0.90 0.10
26 12455 47-=F h-1(1-F R )R 0.13 - - -
27 1416.8 o7k 020  7.08 0.13 -

D R OYR AT S ES01% T AL NWR, -AHREEE AT A EIRT 0.1%0949 /7.

2.7 FETHRF AXKFALET RSN Z 7K
04F

S o6l QMVDJ&ID MVD

= osf

o

§

e 2T FD

‘ﬁ 14+

«

£ 16

<

S st

6 7 8 9 10 1 12 13 14 15 16
1.main axis (Variance: 98.49%)
2 FRFTEERF5 PCA —HE[E]
Fig.2 Two-dimensional PCA map of E-nose of Jasmine
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00 01 02 03 04 05 06 07 08
1.main axis (Variance: 98.49%)
3 FHRFRFITEE AR STk A E
Fig.3 Loading analysis of jasmine by different drying methods
Bl 2 SR FIAE L 5 s> 70 (Principal

Component Analysis, PCA) K, PCA RilIfik#
K, FEAIAARR FREBSERR,  TUIRE T2 R 22 Sk
BOL @it PCA JRIAT LAIE L T SR R X A AN T
BT AGRAEE S, MWEFRTLLEH, F—For
(BEAEFR PCD [ DTk ZEIA ) 98.49%, 55— Fplis (A
AFR PC2) HITTERE N 1.18%, HH— T 55—+
B ) ERATTERRIL 99.67%, B 2 N E R BENS L
U IR BT R SRR E 2 BAFIE . HAF]
FEATE PCA B A X EE, Ui BAA TR B
BT RFAAE R MR SR . A F TR —EE
B HAS AR 2 (R B BT X 43, WVD 4175 PCL
L TTERF e, WVD+HD 7E PC2 L5tk k, FD 41
£ PC1 _EoipkFEE. SACkE, FIH PCA &
J7 IRRAEII RE B B I b X 0 FF, - AT DUA B X A
SR ARAEAERE S T H

PEN3 5 ()T S R L& 10 FhAL S (1458
&, ARSI NIRRT, BARLER 1. @it
FE IR RE SRR LR DTk 0 /3 AT, AT IX 40 24T
SHGA T AR BES AN B, AR AR TR R e,
U3 ks AR ) st . AR 3 AR T4 =
TNIRFIAEAE S AR SR DT AT AT R, B 1 AR
I FER 2 AT RTTRREN 99.67%, ULHARIFZ 7%
ALV RIX 4 10 FPALS AR B 0 AN R 457 2N
KR RN I BURFRE . W AT LUR H
WIW BRI 1 ERTToR R B, WIS, W2W
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WSS BHIRZ s WSS ARIRESXTE 2 TR DTk R
B, WIW k2 Hrf WIW. WSS ARIEERTES 1.
2 R ETTEREIRIR R, XA E TR R
FIAEAE R MR B E BRI . WIW X AL
R WIS FEO AR R, W2S XfEESR. [
KR, WSS MEEMEYRE. Htn Ui A FET
15 SRR FIACHE R A o 22 5 EERIAE TOH LAk
VARG L, FIREER, B EENE
YIHAAE—E 2. IXWMIITIRIE T3 2 HAFE T
7 ARIFEFAEEIE HS-SPMC-GC-MS  #6:1ll (4% & P
A BT 25 2R o

3 Zig

3.1 M HD. MVD. MVD+HD #1 FD 4 75 20
WEERAIE, BT SR L oL b'RK
AR S RSN, FD HEEREN LR
Ko A AE B/, WHEER. MBS ERE, WH
FRE IR . 4 P SR LR
&8 MVD+HD>HD>MVD>FD, MVD+HD i & 3%
RETER AN 8.32 mg/g, J& FD B Z AR TN 1.98
f%, MVD+HD SR EE. VREAER =, ©
TR LR 5 LS N o SR SRR AN R R IR A
AR B RREILR, MVD TR F etk
REMRSEREN 239 mgg, HEERBEM
45.09%, HD. FD PjZH (1) i ok 2 25 R & &= 3l
MVDHHD 41 & B RN 1.73 mg/g. FRHFERRE
BT 9 MVD+HD>HD>FD>MVD, 7% % i 5 3
HEF 9 MVD>HD>MVD-+HD>FD. 4 ffF4575 R 5
FIAE IR E IR AT & == T 60%, Ut B SRS
PR A R RIAE H S SR I 2 2 57

3.2 HS-SPME-GC-MS 54 HF B0k FIfEiE K
PERGSY, 1SHRARE, SRR o-& A WG R F]
TR EE T TV, BERIERFIE TR R K
SRS ER K, MVD. MVD+HD #1 FD 21 5H]
TR MRS B 50%LL E. 4 M5 FD
KA, BRISAEE AN & B s 4 BN
53.37%- 5.40%-. 17.99%; BHZE. ek, BRESAE HD
AR S R, MR ISFIIANISTE MVD AR
Srefr, Ui FD ARe i KPR R B SRR e 2
FEMPL, 1M HD AR R K. RAE 2T LA R
X 53 4 P40 RBRFITE, FERIETHRA)
AHRESGEF LAY L, FINEER. RS E A
AUAGIE—EER. LAERY, FD THEIRF{E
a SR AR R A, A R R AR R AR s (L
AT EAFAERERE R, MVDHHD ( Fsedir ik
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