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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 drving (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 AE, 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,

Gl kgt

e TR, R ] S A [ 1 R R R R i e AP Bl i AT [T A A R, 2022, 38(8):247-259,+34

SHENG Jinfeng, CHEN Kun, TANG Yayuan, et al. Physicochemical properties and volatile composition analysis of Jasminum sambac
(L.) Adt. dried by different methods [J]. Modern Food Science and Technology, 2022, 38(8): 247-259, +34

s EAHE: 2021-09-15

B2WB. rafesi e ER A19245202; HR ADIGTI0141) ; CSVERE” TIRTINEE ([2016]21) ; B SRR E B RS E AT
B GEfRE2021vT113) 5 “RESEN ERER S TWmiTET WA ERRE 202115

{EEFT: BER (1987-), 4, BEBTIRN, WEE: &F-RFRESMT, E-mail: shengiinfengigraas. net; LEIE—FH: Mg (19843, 5B, EPEH
55, WEEAE: FESE, Email: 41549290899, com

WiREH . WEE (1981-), 4, BIFRA, WsAE: RESHHEE, Enail: xuemeihel9818126. com; HFEIEIMEE: I (19780, 5, #+, WRE,
HeAm: ®RFEGRESMT, E-mail: jiansunigraas. net

247



U N R Modern Food Science and Technology 2022, Vol.38, No.8

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 maimn 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

Jjasmine

FlgEH X, L a B AE

HD 786050417 23140177 2626:0.37° 15.16+£0.42
MVD  79.54£0.24° 023+0.08" 2327+033" 11.88+0.34"
MVDHHD 79.83+0.48" 1.92:0.17° 26332£0.59° 14.352061°
FD B6.48£0.70° -2.74+0.19" 23.97+1.16" 8.70+123"

i A RRFHAFEALRRFRFXEARSE
(p<0.05) .
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Fig.1 Effect of different drying methods on chlorophyll of
jasmine
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BEREEER: MVDHHD /N Fod f2ep Tl
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Table 3 Effects of different drying methods on chemical composition of jasmine

FHFA KBRS TEEEY% B (mgg)

g d AR A (Uimg)  RBREME TE A 550U

HD 42,63+0.45" 13.01+0.15°  15.02£029°
MVD 47.03+1.16° 17.1320.08  15.23+0.09°
MVD+HD 44,92+0,70° 12512012 15.0840.25°
FD 39,55+0.35" 9.58+0.08"  16.2140.15°

4.9940.03" 1.69+0.10"
4.86+0.09" 1.7240.02"
5 48+0.06° 1.62+0.05"
5.63+0.08¢ 1.7140.00°

iE A8 FR FEAT AR RS A LREF (p<005) .
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Table 4 Effects of different drying methods on amino acids of jasmine

4 TRTFHRAIRFESEEAD

B AR AFHmg/g)
HD MVD MVD+HD FD
FAARE (Asp) 0.3340.04 0.52+0.01 0.2620.01 0.25:0.03
BRE (Gul) 1.61+0.14 1.87+0.12 1.47+0.31 1.700.09
# FEE (Ser) 0.07+0.02 0.06:0.01 0.09:+0.02 0.49:0.08
#EAE (His) 0.03+0.00 0.00+0.00 0.03+0.00 0.03£0.00
HEA (Gly) 0.07+0.01 0.03+0.00 0.12+0.03 0.0120.01
HA8 (Thr) * 0.33+0.01 0.24+0.01 0.40+0.01 0.25+0.01
HHEE (Arg) 0.50+0,02 0.34+0.03 0.62+0.03 0.25£0.02
FAERL (Ala) 1.00+0.13 0.43+0.09 1.70+0.16 0.39:0.04
B AL [ Tyr) 0.460.12 0.47+£0.03 046011 0.10=0.01
HAE (Val) 0.55+0.07 0.34+0.04 0.73+0.04 0.17+0.03
FEE (Met) ~ 0.00:£0.01 0.16+0.05 0.02:0.00 0.00=0.00
#AEAL (Phe) 0.210.03 0.1240.02 0.2340.01 0.11£0.02
SRR ERE (le) 0.25+0.04 0.1340.03 0.380.07 0.08+0.01
ERM (Leu) 0.43+0.10 0.19+0.08 0.66+0.13 0.10:0.03
HEA (Lys) 0.17+0.05 0.09+0.02 0.25+0.05 0.12+0.04
EAA %% 1.94:0.67 1.2740.22 2.6740.19 0.83:0.42
AA BF 6.46£0.95 5.3040.87 8.3241.13 4.21+1.29
EAA/AA(%) 30.03 23.96 32.09 19.71

i #h ARG ALEL
FFEAA —ERRELFEED. BREAhE
(-OH) R—FEEFFEES, MnEE dEGE =2
HrEFE AR AE M EEARR, MR 3 SR 4
Fp 48y R S RTAE AN 632 B e B RE ) 7E 4.86~5.63
U/mg, b FD @AGRIEIIS1E B h3EaE i, 3
N MVDHHD 2, gl MVD 21, 22 [R] 4]
BEAMERIGFEDENEZER, RIHTREL O FF
FEAM 2 Ot FEAE B RS (p<0.05). 4 HFGRIE
(o A P B i ) B AE 1.62~1.72 Ulg 2. 1], AS[H
T N TR F e S Fae 2R A2
(p=0.05).

24 B KARACH B AL 8

G R A R T A R S, R AT
WM EEE R R, FFE T R RS R
T4 PR, WNRATLLER, RREESHERLE.
HEER. R, HER, HE RS o ME R (i
. CEREEMARTD. HD. MVD, MVD+HD.
FD4 F Ty U & B8R S B 40 6.46.,5.30,8.32,
4.21 mg/g, MVD+HD &% JE0G & Bl s, /2 FD S
HR RN 1.98 f5: ML TWEIE, e, H1Ek
o, SFEFE P E IR SR, 4 Ty R
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4, HON HD. MVD. FD. M EASE R & 5k
BRERBRTE 4 RV R SR, 50
161, 1.87. 147, 1.70 mglg, A EAE],
HfgflikiEfs:. HD Nl MVD+HD Pt T4 5 =0
MRS EILTE T MVD #l FD @4, 8K A&
R T WER MR, XSRS A R
—F.

2.5 TRF FRA £ K BB A kA

BAREMANEA &R, R EmEEN
BRI, HRBUHAEE, B, BR. R
BRBTEAL T & E 5 MRIE 2 k0, MR LR vk
R, FHa ek, Fivk, SEREILIRE.
RAGFMAE R ] RO REAER, WER. &
W, 22 G ORI MW iR R, HERE
MR RN, T 5 FEHIE Rk
TR RS TR, MVD TR SEFIE
MG EES, 239mge, HEIEROER 45.09%,
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HD. FD W4 s Zk i & i, MVD+HD 4
FRMEION 173 mg/g. FATEA R SERHE N
MVD+HD=HD=FD>MVD #]. MVD+HD & #kE
SR 2.81 mglg, NEMERGRET 33.77%: K
HIHE S i E S5 HE 9 MVD=HD>MVD+HD>FD,
4 PR 2 O A e U IR R S BRI | LA
. 4 By 2R FIAE 2 R S SR A X A A
T 60%, i S SRR R P R R - 8
M4y SMEIERRE SR MVDHHD gl 5.23
mg/g, (BN ERIEN 62.86%, M EMHE RS
HFD A 3.21 mg/g, (B & BLE N 76.25%.
B AR (P 2o SR B SRR FE A Sk
BEmR R S A AN E

2,6 TEF I RFEAE R E RS E

£83 HD TR AFITESE B MR IR 35 192
TR, HEAEEAT 0.0%IRE 71 Fh, (5S4
JiI] 95.08%; FLrh R 6 Bl BE2E 12 Fh, B8 .
WA 7 Fh. deke 6 Fh. @k 13 BpL ERIE S B AR
14 iy BRGNS RS, N 32.02%, HIK
R SRE R A S B, AN 12.63%.
12.49. MVD L% 5EH 165 R, M SEAT
0.1%[MI9 AT 56 i AR IR ) 95.79%; FLhlRE
10 Fby BEE 11 P BB Fp. BEE4 Fh. ke 7 b
ke 14 Bl B2 3 Fh. Hofth 6 By PRSI
B, N 51.66%, ORI 17.38%. HARA
9.91%. MVD+HD L4 5E ] 186 PRy, A&
KF 0.1%IME A 68 B, SR 95.08%; H
R R Fh. B 15 Fh, EEAER PP, BHAE B Fh. filE 6
fip, 4% 8 Fib, BE 4 Fh, oAb 11 Fp, LehEEEAOH
HEEEG, H51.15%, HIRESE 8.60%. btk
5 8.04%. FD #3355 HILEE et 181 Fpoiid; AHXE
SERAT 0.1%1YE A 67 7, R 96.90%:;

HAPEE 8 Bl REIS 13 Fhy BES 11 Fby M2 2 B,
beke 4 B MGAE 13 Fh, BEE 4 Fh. HoAh 10 By Hodp
RESA A SR B e 53.37%, HLUONAEE 17.99%.
Ik 9.76%.

M 6 BIE5 R LA Y, BRI R A FIE T 1EHE K
PR A A S R AR, MVD. MVD+HD A1
FD BN 5 B ARTE 50% LA b, 1 HD ik
(IR BN 32.02%. 4 Fh 48 P e s,
WG 2 A A ) R B FD ZHERITE, A
SRR 53.37%. 5.398%. 17.99%; FH2E. &%
Ko | BTt HD P AHR & mass, 70l 7.86%.
12.63%. 4.07%; IHkeFSMILAb2ETE MVD AR &
B, 1R 17.38%. 9.91%. Hod HD 415 #i1E
5 02 8 BT T A 43 ) A R (18.66%%) 2,2,4,6,6-
HH IR (8.96%). a-E &M (5.52%). 4BE
(4.88%). [eal-24-Pi 160 (4.25%); MVD 4l
FFAE R 4 A R R (30.04%) . a- S5
1 (10.98%). B[IE (7.08%). 2,3- B AE3-TI%-2-
BE (8.65%). J5HRE (5.44%); MVDH+HD 4187 #1k
R 7 HEF R (33.08%). 7+ =4
(6.03%), ZBE (6.65%). a-GEWis (4.79%).
2,3- WAL 3T IR-2-BE (3.69%); FD 4811 %k
PEEE 4F A T EE (31.90%). HEEE (11.01%). a-
BEVHE (6.15%). KM HER (4.10%), 2,3-—H
3T R-2-BE (3.12%). ATAWES RIS HEL, %
BRI R S RREL. CTERIN-3- AR M. a-id S8
ISR FFHIEFE O EER S, SRR AET
] (% = A S, A & R E A A Fi e &S ok
g I R Sl R 1 R e (L R I R
SEFESYER. N 4 BT ORI R R
A1, FD #U0RE A F B ARSI £, m HD
R N

315 TREITIRANIFIE SRS EELLEAL

Table 5 Flavor amino acid composition of jasmine by different drying methods

FEFK ok FIRARL Hrok Bk AR F e EaLEE EL S F Louy
S F(mglg) AAMEE% AF(mglg) ANAEE% AF/(mglg) WITEES AEAmge) AAAHEF%
HD 1.94 30.03 1.58 24.46 0.67 1037 4.19 64.86
MVD 2.39 45.09 0.81 15.28 0.59 11.13 3.79 71.51
MVD+HD 1.73 20.79 281 33.77 0.69 8.29 523 62.86
FD 1.95 46.32 1.05 2494 0.21 4.99 321 76.25
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Table & Volatile aroma components of jasmine by different drying methods
MAEA  HEERST  RERES H AL B AR HD M:Eﬁfﬁ;fj[_m ED
1 296.9 iy 7 A B - 0.38 - -
2 347.8 8 B IR )5 A 084 - 0.52 -
3 5429 .86 W ES - - 018
4 594.6 LR - 0.12
5 639.8 B -2- O P E - - 0218
G 660.4 T 85 et BE A 0.39 049 0.53 0.64
7 684.3 W Eg E LS - - 0.16
8 778.0 Z-3-THp 2-mE Vs - 0.12 - -
» 9 837.6 bl B i 252 - - _
Rk 10 921.6 AR TE AN - - 0.13 .
11 953.2 iR i i - 0.18 - -
12 9798 LB ¥ 0.34 1.13 0.44 0.16
13 1018.3 AR AL T 5 - 0.431 - 4.10
14 1039.0 AR LB - - - 0.11
15 1103.8 B B-7e-2 A T8 R - 0.59
16 1224.2 A K -3- AR P BLET 310 286 232 1.66
17 1291.5 i 053 098 (.89 (.83
18 1566.1 ¥ B - - 0.28 _
1 276.6 B TH-14-—6% . 0.10
2 305.5 ZBE 4.88 4.50 6.65 0.28
3 326.0 (S)-He-6-H5-2-BE - - 0.17
4 ELIR. TER - - 0.15
5 5104 1-A&M-3-85 1.55 0.65 1.35
6 594 4 1- 58 0.18 - - -
7 594.5 FES - - 0.12 -
8 658.0 IA-2- 5 M5B 0.48 - 0.23 0.46
9 684.4 FELE - - - 0.37
10 7129 w8 144 027 1.46 2.96
11 729.8 NiI-2- 2. H5-1-B% - - - 0.30
BE % 12 T86.9 R B 0.30 -
13 794.2 2-Z Ak CLER - - 0.14
14 834.2 23T B - - 0.97
15 8376 iR 544 1.99 11.01
16 867.8 3,5-F Z45-2-10 0.59 - - -
17 885.2 LS AT - - 0.13 -
18 901.6 — LA EEE 0.18 -
19 901.6 AE P AL AR S - 0.39 - (.75
20 928.4 22- =W 3N A LO8 168 1.19
21 951.3 2-P A-5-CH-3-BE - 0.25
22 967.0 37 245 B - 021 - _
23 9915 4 o1 -3 251 - - _
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. . 85t %
WAES  gER5FS RS 4 B AR D MVD MVDiED D
24 991.5 23- =9 h3-TH-2-5 8.65 3.69 3.12
25 1073.2 FPE 18.66 30.04 3309 3191
26 1095.7 LE 0.17 0.3 0.50 0.57
27 1101.2 LA AR - - 0.21
28 1133.5 *¥EE - - 0.21
1 296.8 L 1.37 - 2.13
2 3475 R - 0.55 0.27
3 4422 B 0.30 - 0.17 0.95
4 4918 B 2- A b - - . 0.15
5 560.1 2-TAREE 0.37 - 0.35 0.25
6 687.4 3-¥2 L0 KA 0.17 . - -
7 728.0 F B - - 0.13
= 8 740.6 (EE)}-24- T Mt 0.13 - 0.10 0.44
9 787.9 B -2 4- 0 R 425 - 1.24 -
10 789.6 2-ek 5 A 0.14 - 0.30 -
11 811.6 B 24-F —thE 1.93 . 0.85 0.29
12 845.7 $TEEC - - ; 0.15
13 856.8 ETHE A - - - 0.12
14 879.3 2T - - - 2.11
15 9254 X - - 0.72 0.25
1 3852 1-1%3%5-3-28 0.63 .
2 4205 2.3- %28 0.48 - 0.16
3 487.8 3-8 M08 047 044 0.46 R
4 6373 3-J2 2T 5 0.52 - 0.79
5 653.4 ¥ i A - 0.20 0.16 -
N 6 680.1 WL A 219 017 0.63 -
s 7 6%0.2 2-W 3k |- MR - - . 0.12
8 6%4.2 2.5-19 5,vk wh R 0.12 -
9 828.7 3,5-F = 44-2-1A 3.46 - 1.19 0.21
10 839.6 R - 0.70
1 8678 3.5-F 45 - - 0.27 R
13 1171.5 SRR 44 F R 2(3H) AR R - - 0.12
1 329.7 Ft+=k 896 338 6.03 1.25
2 3614 5ol 091 038 0.60
3 3753 2.244-m9 W F by 1.64 - - 0.24
4 3754 12-Z R 2R - 0.63 1.08
—_— 5 522.6 3-F Ak - 0.16 0.24 011
6 553.6 A 0.58 029 0.39 0.22
7 7024 Eteekt 0.34 - - -
8 7283 + 0.20 B, - R
9 7284 + s - 0.17 0.25
12 1178.1 Bt - 1o -3 W A = ER[4.4.0.02,7) - 0.57
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gxRo6
. . 85t %
WAES  gER5FS RS 4 B AR D MVD MVDiED D
1 4313 TI-=PH-6 FR245-F =0 0.12 -
2 5213 Atk - - . 0.65
3 556.5 AT - - - 0.27
4 5875 (E)-B- ¥ 34k - - - 0.16
5 602.9 3 - 0.11 -
6 603.1 (Z)-3.7-=F H-13.6-F AR - - - 0.50
7 651.4 (E}-4.8-—F B T45-1.3,7-= 8 . 0.22 - 0.11
8 799.3 T - 0.12
9 810.2 a-JE 0.19 0.2 - -
10 8814 P-HE A 018 027 0.11 0.26
11 886.6 M-t 2 - =4 - 0.10
B EES 12 891.4 B THMH 0.19 031 ) 0.17
13 943 4 a- I 047 079 0.26 0.31
14 953.0 AR 2 b 0.30 . 0.19 -
15 953.3 R by - - ; 0.112
16 969.9 & i K ARA L14 194 ; 0.61
17 976.4 o= 2 bl 170 113 1.16 0.24
18 984.6 o= 553 1098 4.79 6.15
19 998.5 A-dbAicb 268 129 1.47 0.22
20 1078.3 (oSt - . 0.05 -
21 1099.2 (E)-1-T Sha4-(6- 7 -S4 -2- T2 S IR 2 0.11 0.8
2 1178.1 B -1 A3 A Z 2 [4.4.0.02,7) 50 - - . 0.22
23 1245.5 (+)-FAE 4 053 025 0.74 -
1 704.4 2-TE LR 0.85 -
2 769.7 Tk 258 120 3.08 0.52
3 834.5 8 0.26 -

0 4 1044.2 Bk 027  0I8 0.27 0.78
5 1114.1 (E)-3- 8L o1 0l 0.20 -
6 1121.5 B K-k - - . 0.21
7 1232.9 E 8 - - - 0.14
8 1398.5 ER - - 0.11 -

1 2133 =R 173 0.699 1.46 0.30
2 239.8 (a-F R FFekmi-6-40) FEe ik 0.32 - - -

3 255.2 9 FAILIR)-9-F A L 5 - - - 0.21
4 297.1 M d A T LA - - - 0.16
5 3249 2-Tikekoh - - . 0.43

HAn 6 3736 ik 0.10 - - -
7 3852 [(2- Ak FLA) T AL - ER e - B, 0.21 0.18
8 502.5 ] =W % - - 0.18
9 502.9 12-= 9% 0.20 . - -
10 522.7 WA —b 0.35 B ;
11 584.7 2-iF & Hork ik 0.11 B . 0.14
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' ; . 195 &E%

hEES  sREFT REEES A1 A AR B T eih 6
12 584.7 2-iE K ek - - -
13 605.5 LB O 0.11 . " R
14 704.5 — Lo 077 070 (.30 &
15 764.1 B X FHRs il 0.10
16 787.0 FULE 5 1ALk ) 201
17 811.7 2-iE A ek 0.12
18 8394 FILP S Wik 3.45 :
19 8394 N-¥F 3k = P S fbds 3.61 2
20 901.5 - 43 3-d2- 4w 0.19 -
21 943 8 N-(2-#2 3 A Bk I e 0.20
2 1002.3 =4 1.19 s e
23 1002.3 T-F AT FA(-FRLE)E 082 0.71 0.25
24 1092.4 1,2-=F 3= R At - - 0.01 -
25 1152.9 2.2- = B-5-T 82 3-S5 ek 0.12 050 0.90 0.10
26 1245.5 47- =R (- FRTELE 0.13 5 :
27 1416.8 3]k 020 7.8 0.13 &

R AR S E20.1% TR R, A REEE AR SR T 0.1%M4E.

27 TRETBRFAFHNELRT RSN ERE
04+
3 _B_G_QMVD-FIID M"{E__‘
ﬁ 08} P
g a2t
-E 14t
§ 16F
g ast
6 7 8 9 10 11 12 13 14 15 16

| .main axis (Vanance: 98.49%)
[ 2 FFEHET B PCA —4EE
Fig.2 Two-dimensional PCA map of E-nose of Jasmine
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Fig.3 Loading analysis of jasmine by different drying methods
B 2 AF L 75 F 7 24 (Principal

Component Analysis, PCA) [8, PCA Fi| iTiif=58
R 2 1 L R U S B8 T
B 5@t PCA B LLME BT BEEREX SRR T
W RS, MERRT UGN, B—Els
CREAedr PC TTER 3504 3] 98.49%, S Fplor (L
Askr PC2) MITERER 1.18%, B—FWaS5$HE -+
A BRI TTER A 99.67%, HHH 2 43 4 RERBHE
U R BT AR R AU B B E. AR
FEALTE PCA B 72 LE S, AR TR
T RFAEIE RN AR R A N —
e LA A B 2 Ja) AT Bl X 73 BE, WVD 417E PCI
ok s S, WVDHHD 7E PC2 _EoiikE 7, FD 4l
fE PCl LEotikFEm. ks, FA PCA &%
F AR R T b X A, ) LUAS X 4 A
[ ARETERE R E Y.
PEN3 BUS (1) i F 22 &0 & A 10 FhES 4L 2%
®, BARSwEYIERAR, BERE 1. i
AR X RE A R M LA TR AR K b, AT 3 4T
BHEAE P RBRO A B, (RS TR,
W%t R AR R RIAE AR, ME 3 AR
TR A AR DTN T B A R, B 1 Rk
SFFIEE 2 F AT B TTHR AN 99.67%, AR Z i
ALV X 7 10 FpBU-S i) 88 5 A Rl 11807 s
AR R M MU A . WE A LU
WIW fRRAEXTEE 1 F i sTik S m I, WIS, W2w
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WSS IFHTICZ ;. WSS fLIEREEXTES 2 Tl s misk
A, WIW ez, Heph WiIw, WSS f£REES 1.
2 FAsr EUTERERERN A, X HIAE T R
RIS R 00 A 3E . WIW XL fb 4D
Rif. WIS FZXTHIERE, W2S HEEE. B
FR M, WSS WEF SR hknl AR T
W7 A AR AR A e o 2 S 2 B LR L (b
PRI LAY b, RN, B E LS
PAEE—E 5. X BMIEEIE T2 2 shAS[E T4
iR FIEIE L HS-SPMC-GC-MS Kl (3% %2 1%
B e 3

3 it

3.1 A HD. MVD. MVD+HD £ FD 4 #5721
B HITE, BT RAERIE L, o' b EAK
4R E S AT R, FD 4 FITE0 L{E
K, a5 AE s, HHEEE. SRy EES,. i)
P EHMIER AR, 4 PRy R R E
&N MVD+HD>HD>MVD=FD, MVD+HD £ %}k
B BN 8.32 mg/g, /2 FD S ALRG 5 B 1.98
i, MVD+HD S @AEfeae. DRabisieE. o
TR AR | L . R G SRR B R AR
FAAEN) T H R R IR, MVD TR FITE
FAREERESN 239 mgy, HEAEESEN
45.09%, HD. FD P44 afnk G L e & B i,

MVD+HD 21 & SR 1.73 mg/g. #HFTTESHRE
JSEREHET ) MVD+HD=HD>FD>MVD, 75 il g L
HEFE 2 MVD=HD>MVD+HD=FD. 4 F-F42 5 U1 5%
AL SR E LA B T 60%, Ui SrRE Ik
W EH A e S R ) £ B 4

32 HS-SPME-GC-MS & H TR a i #F R
PR, fRHRHIEE, IR, a- & & W& SR R F]
TE TR E BT &, BERTE R FITE TR R itk
it i, MVD. MVD+HD 1 FD #4154
TERE LM A& BITE S0% 0L . 4 FpTEE s FD
LA AR, BRI SR B E A
53.37%- 5.40%. 17.99%; M3, Hrled. B2ETE HD
Hlpiat & e m, SRS ARETE MVD 4L
TR, B FD e KRR (R AR e - 5
S, M HD AR kiR, R LA
X 47 4 FpF-Eor SRE, FERETTHILY
AR A b, AR, BEFRISmE
FPMAFE—EER. RERW, FD TIRIRFTE
AR A R, TR R S AR A (RS
BT ERAEEREFER, MVD+HD {8 F szl =k th
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