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Effects of drying and freezing on volatile components

of Zingiber mioga (Thunb.) Rosc.
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Abstract: Objective: This study aimed to compare the differences
of volatile components in flower buds of Zingiber mioga after dr-
ying and freezing. Methods: Volatile components in flower buds
of Z. mioga was determined by headspace solid phase microex-

traction Gas Chromatography-Mass Spectrometer ( HS-SPME-
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GC-MS) after drying and freezing, and the relative content was
calculated by peak area normalization method. Results: Drying
and freezing treatment had a significant effect on the volatile com-
ponents of Z. mioga flower bud. A total of 152 volatile compo-
nents were identified in fresh, frozen and dried Z. mioga flower
bud, containing a variety of volatile pharmacodynamic compo-
nents, mainly olefins, including g-phellandrene, a-Hmulene and
levorotatory-B-pinene, and their relative content was high. After
drying and freezing, the amount of volatile components in Z. mi-
oga flower bud decreased significantly. The relative content of o-
lefins in fresh and frozen samples was higher, and the relative
content of olefins and alcohols after drying was higher. After dr-
ying and freezing treatment, 25 volatile components were re-
tained, and new volatile components appeared, giving the dried
and frozen Z. mioga flower bud a unique flavor. Conclusion:
Fresh, dried and frozen Z. mioga flower bud contains more phys-
iologically active components. Compared with freezing treatment,
drying treatment has a greater impact on the relative content and
composition of volatile components in Z. mioga flower bud. In
actual production, appropriate treatment conditions are selected
according to the application purpose.

Keywords: ( Thunb.) Rosc.; flower buds;

Zingiber mioga

drying; freezing; HS-SPME-GC-MS; volatile components

T Zingiber mioga (Thunb.) Rosc.]. X FR B 2%
e B RS R TRAIZRB RAEY . HAVRZE
REA 25 B B I L B I o805 O I 78 95 s P Ak
T SR ALt AR R A S Thak, kR )
DAAB 3 5 W A6 B i, B R R A 3 A R R B SR
st OB R AR A BRI T R AR AT

159



160

35 5 R 8 STORAGE TRANSPORTATION &. PRESERVATION

WEFT W1, e for #4 K Ih 3 By iR 2L S M AN o 3R
I LIRS KM AR L F T Bk T IR AR X R R
MBS A RS RE RS, B oo R g E
W S LA ARG MR 2 N . PR K Ay B R
B R AT LA s

0025 2] A A 2 B — A 8 1% — o i ¢ (HS-SPMEE-
GC-MS) aJ [m] i 2 22 R Ak G 90, o A% B v o MW
SE AT LT R 0 RV R 2. IR R L LA R
7 JE kL R HS-SPME-GC-MS 43 1 %8 fif 4645 T f
T VA B R M B 1 KR G R R L B 5 T R
B8 oot L HE v A (5 L 5 7E b EL 2R A O kORI
PR
L MRSk
1.1 #eEE
111 #8
T A A YT B R A L T B

FEANIR WA

BRI AL : GC-MS-QP2010 %1, & 5 £l 45 38 (o
ED A A F

H N FALS . DF-101S B VLH 8 S 3n i BRI AT s

# I3k :50/30 pm DVB/CAR on PDMS, |- i % 5% F}
AL BRA T 5

AR T M 46 : DHG-9240A B, | i RS e h
[N
1.2 FHik
12,1 FESARIE 5 i 55 40 46 45 VR L T, BUHS 40
T 20 CW R, 3 BUH AT FE T 105 'C 4 4 h By g
it 40 Hf .4 CREA .
1.2.2 #FERERSRE FRE3.00 g BEH T 20 mL Ti%s
Bk, H R, K 50/30 pm DVB/CAR/PDMS # it 3k
FARMEEAF 260 CEA 1 h, B4R TSR
F 55 COKE 10 min, K 2 f0 1 26 LT 4t 3k 37 A T 25 L 2%
B 50 min, 48 J A 37 o SOM 3% E AR VR M 4 min, B
LT GC-MS € .
1.2.3 SAH G5 K s 1

(1) @& R DR E 250 °Cr Nl He; 3
AP 1 mL/min; B 7 TR AR IR R 40 C LR +F 3 min;
L)L 5 °C/min FHEZE 280 C 545 10 mins 4R L 10 1,

(2) RSB 70 EL B TR 230 C AL
AELE 70 eV H IR EE 250 °C 5 TUZRATIREE 150 °C 57 4
R EFE] 3 min; T A TEE 30~550 amu,
1.2.4 BRI ¥R MRS & GC-MS {28 40 i %
Jai B AT A RN NISTLL 5 3% B e L 45 A VEBE BE A B8
I i) 45 % B L 3% ST =90 M 1b & W VE o % 45 1, A
JH 033 06 TG AR VA — b T S A5 414 AR B

1.1.2

BE 2448 | 20228 2 B | RSV

2 RS0
21 TREAFRLEBERENEEELZERS

Hi 1 R] 0 T R L T MR RN R B A P ) M
108,84,55 Ffri# &k AL 43 . 7 f6f 6 #5528 T M B v 1 Ak B
Jo A LAY o 2 B W U A BB TR R R T S A
25 Fi AR W] (9 #42 2% PR R AY A~ Mk RS S (R A S AR A

B2 1 R0, A R R B T R BOK R
(34.67%0), H K J& ot TR (10.42%) A1 B-HR & I
(8.55 %) 5 T4 Bk i o 445 242 P G 23 AR A 5 e i PO AR TR 2
BRI (17,4490 . A2 BE-B-I- M (7.79%%) | ot HE I
(7.18%0) %5 + ¥ VR BE i v 32 B4 2% 8 4% J& 72 -3 UR O
(23.14%) K 2 o~ B BLHS (12.60%) . AT T B Bk 4
R W & R e I T A0 T B SR R M & TR A
Jei R B S R R AR R i R T R 0 S £ A6 B AR
PEFE MBS S PR R R RN AR LR . Ve R T s A2 TEB-
JEN BRI S R 7. 73 %0 I A 23.14 %0, R ¥ VR BE
R R R Z— AR SR A o IR A
B (E)-p-B 84,

2.2 FTREAANEEGEENEZERS AR

B2 2 VT W VR S O R 2 I TS T S N R 2
B #0805 B R 28 S B o A R D
A A 4 S M S AR R S R AR R, 5
BRSSO T 25 B AR — B0 R B 2R B AT O
e » T B A v T T M 0 2 R M AR 43 22 ) R A A AR B
Hor I BB 5 — BRI .

B3 2 W0, 5500 AR AR B TR R P IR e
JBES EEYS IRAMIR B AR B TR AT
P53 20 BHLE T V8 VR A BT S A 46 B 1 4 R T I 4y R i R
K. HrEEMeEEE SRR R, TRERE
AR X B B B A B-K TR o B L A -
I LTI FIIRIY T . T SR G AT R
TR e A3 R A IR S b R 25 R Ak i A5
DGR B TR A 4R B T S8 R HE BT 45 OB 19 7 Rk
43 3 ) T 8 0194 5 3 A 6 0 0 R R

TR T T T M YA R 3 AR A R R
SRR 2 MR B RS — 2R E W, T B
G e 7 A6 7L (3 AU BTk K. ¥ R AL B S AR R
B W 22 T8-p-0R 0 o 32 B8 VR ARG L A Rk 3 9 v J Ak
Q- VR TR A A IS i 1 AR o R A e A 5 B RO
R R T R T A R — B T R R A K B A
1k A1 B 5 TR R 0 BT R g R R A R
T, HLA GG P AR, W B AR RE VI B SR
B i 1 A S B TR AR X 2 R RE T AL HL
BUPE FH /N Bl 32 o T I RT3 o - B0 A1 37K PR 0 B



&M | Vol.38, No.2 KEHE  TREAFLENEREEEREMSHIHT

Rl TREAFLAEBREGHEMNERMERS

Table 1 Volatile components in flower buds of Zingiber mioga (Thunb.) Rosc. after drying and freezing

s et Z3alin) A& HE/ %
[B]/min  FrEEEES  THREES R IREES
L 8.780 — 0.13 —
=W 9.830 0.01 — —
a 10.004 0.27 0.15 0.27
PR 10.234 4.61 4.77 9.25
b3 10.746 0.14 0.36 0.29
1-5 7N 34T 1 3 BUER[3.1.0 ] 4 75 -2 10.950 — 0.09 —
3-SR A6 - 1- R O M 11.643 1.37 0.40 2.44
e JiE-p-IR M 11.753 7.73 7.79 23.14
ERER 12.244 3.07 0.68 6.92
IKIE K 12.673 — 0.82 7.73
3-EE I 12.892 0.09 — 0.13
LN 13.118 0.45 0.09 0.16
O-% ¥k 13.423 — 4.96 1.86
B-IK T I 13.539 34.67 17.44 —
(E)-B-% il 13.841 0.52 0.17 1.91
T i 14.189 3.15 0.29 4.62
Ve Atk 14.558 3.39 — 1.62
il 5t T A 15.549 0.32 — 0.45
g I 16.880 0.03 — —
3L ER,2- T H -1 4 T 16.930 0.03 — —
A= T - 1- B30 O 0 16.969 — 0.03 —
I 2
(=)~ BE 8 it T M 23.628 0.24 0.50 0.46
a- it B 24.417 0.25 — 0.62
kR 24.641 — — 0.13
R 24.829 8.55 1.57 3.61
K- 25.327 — 0.44 —
a1 R B 25.390 0.14 — 0.08
B AT I 25.678 2.79 1.04 2.57
a BTG 26.006 — 0.34 -
a- NS4 26.195 0.05 — -
A-RBIA 26.340 0.04 — -
(ED-B-4 15 Wi 26.460 0.24 — -
a R 26.609 10.42 7.18 12.60
W 4 26.812 0.36 1.56 —
b AR 27.140 — 1.00 —
AP 27.165 0.38 — -
KARE 4 D 27.321 0.96 — 1.15
a- VRS 27.811 0.55 1.10 —
ERARL 27.898 0.59 1.57 0.86
b =R P 28.195 0.17 — —
EREEN 28.320 0.47 — -
A-FEAS 28.360 — — 0.42
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e e T%E’a’ﬁﬂ‘ AAX B 4/ %
) /min  FREERES THREES R URFES

AR P 28.760 0.02 — —
a2 I 28.765 0.06 — —
KIRFHE B 29.325 0.62 — 0.47

wiRE MEk 29.615 0.11 — —
TR 7- A B2, 7 % 29.765 0.07 — —
2,6,10,10-PY H FEXUFR[7.2.0 ]+ —H5-2,6- —Jf 39.030 0.01 — —
N SER S 40.285 0.02 — —
SR 1.208 0.01 0.06 —
2-F Ok T B 1.290 — 0.06 —
2,3- T B¢ 5.609 - 0.64 —
- 7.630 0.07 — —
EC R 8.071 0.02 0.07 —
1= 3-8 11.855 — 0.12 —
A 13.744 — 0.18 —
(la+2B5a)-2-F F-5-(1-H1 3 2 3 BUIR[3. 1.
0]e — 14.848 0.02 - —
7 i 15.896 1.23 0.67 0.46
7 e B 16.455 0.06 — -
(ED-4-CRPH)-1- JL 38 B -2-45-1-% 16.639 0.06 0.64 0.17
CED-1-H 3-4-C1-H 3 Z 5 ) 34 2 -2- -1 -8 17.085 — 0.13 —
2 I 17.169 0.05 — —
AT I 17.243 0.08 1.72 —
I R i I e 17.426 — 0.93 0.09
7 Tié T g 18.119 0.04 0.72 0.29

ek (-4l i 18.465 0.10 1.08 —
a- AT 18.879 — 1.12 —
b 4 R I e 19.085 0.04 2.57 0.39
i 19.190 0.02 — —
i A e 19.242 — 0.72 —
(ED-6-CREN 3 -3-F JL 3 O -2- 45 - 1- i 19.400 0.05 0.49 0.28
Ty B 0 19.506 — 0.47 —
I - 4 19.745 — 0.81 —
BT 20.108 0.01 0.26 —
CE) -t B 324571 20.936 0.11 0.35 -
1-58 21.295 0.01 — —
AN HE-1,5- 30 2 -1 R 21.326 0.01 0.52 —
XIRL3.2.1 ] e -6- R 21.550 0.03 — —
i & i 21.909 — 1.47 —
T B A4 1 23.985 0.01 — —
i 3 AL A 29.230 0.06 0.83 0.17
i Tl e 29.831 0.04 2.32 1.16
(1R .2S.3S)-1,2- = 1 J£-3- 5 P £L 3R 31.985 0.12 — —
()~ - A i s st 32.095 0.05 — —
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gk 1
g e 1%&’.’51‘ A&/ %
B /min  BrEEFER  TREES B UEREM
LR 2 32.262 0.03 — 0.06
Ak ()-FRKME 33.865 0.07 — —
A I D e 38.345 0.03 — -
1EC 5.857 0.02 0.34 —
2-C M 7.514 0.03 0.17 —
PR 9.152 — 0.16 —
5 11.204 - 0.25 —
W 14.069 — 0.69 0.04
T 16.048 0.04 0.71 —
T I o T 16.804 — 0.28 —
WX A-REERC IR 18.410 — — 0.56
B 19.290 0.04 - —
il 5 1 20.415 — 1.61 -
-SSR O I 21.488 — 1.75 0.22
+ 22.320 0.02 - —
+ 25.195 0.02 — -
+ hEE 32.795 0.50 — 0.08
(92)-9,17-+ )\ Z s 36.705 0.02 — —
3-FEE-2-T 3.683 0.01 0.02 -
35 P A 12.125 - 0.13 0.02
2-T-F 15.644 0.08 - 0.28
4N R O 17.868 0.10 0.63 —
2(10)-JR H5-3-T 18.026 — 0.76 —
1-(1,2,3- = F BB s -2- 0 ) - L Tl 18.255 0.04 — —
Fi2s  A-FNEFC-2-4-1-T 18.766 0.08 6.50 0.99
2-25 18.905 0.04 — —
2 e A T 20.533 — 0.65 0.07
5 ABUER 20.856 — 0.55 —
P 2 = 5 F 7R 21.902 0.27 — 0.57
A M Y 26.360 0.04 0.68 0.07
i 35.690 — 0.11 —
iR — T B 4.340 0.01 — -
EC R M 12.540 — 0.20 —
2% R 5 IR 18.977 0.25 — 0.50
LR EF R 19.787 0.04 - —
5RO R 20.199 — 0.21 -
R 5 TR 20.700 0.01 — —
LRI i 21.465 0.03 — —
e 5 4] 21.782 0.20 1.25 2.20
TRk 4 IR 475 Tt g 22.927 0.07 0.42 -
() -+ J -9, 11-Z 1R — % s 31.635 0.27 — —
TR 5258 TR 5 74 T 35.255 0.03 — -
8- Uk 2 TR R 36.305 0.01 — —
I JBR 7R TR 36.470 0.01 — —
TR R 2 B 38.790 0.01 — —
Frs e R - P9 TR 39.390 0.01 — —

kA
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e
5 5 Bt AT 5/ %
%5 e . ‘ = ‘

[B]/min  OFrEERES TIRFES R URFEM
WIR 3.419 — 0.22 —
5 TR 4.798 — 0.31 —
2 4.945 — 0.04 —
IR R 7.279 — 0.66 —
2-HI 3 T R 7.655 — 0.54 —
ER R 8.603 — 0.11 —
FE Wy 12.029 0.01 - —
TR 14.468 — 2.08 0.26
TR 18.330 0.14 — —
2-H1 36-3-H 3 T iR 18.926 - - 0.23
4-5 N R 19.965 — 0.61 0.06
T’ 21.117 — 0.33 —
(Z)-5-T. 5 I~ T-Hk 21.685 0.01 — —
) 22.105 0.19 — —

oAt 2%

1- 24 B 1-F J-2-C1-F 6 2 4 ) -4-(1-F 3

23.280 0.37 - 0.29
23 - 2 b
1-F 3E-4-(1-F L0 2 38)-2-(1-H 3 2 s ) -1-

25.965 0.37 - 0.22
LIFIIR O R
Fa] 4% 27.055 — 0.64 0.37
1-F 3E-4-(1-H 3L 2 38 -2-(1-H 3 2 s 38)-1-

27.733 2.08 — 2.36
V- E SINY
4,8,8-= Hl 3-2-TF Hl J-4- 2} £ XU FR[5.2.0] }

28.555 0.07 — -
T
1,2,3,4,6,80 /NG -1-SR A HE-4,7- B 32 28.614 0.08 — 0.07
am#E 30.000 0.54 2.54 0.73
A6 AE D0 I R 31.770 0.17 — —
o 32.390 0.14 0.20 —
IEZ Rk 36.815 0.03 — —

T — TR R W B SI<<90,

R2 TRERFAEEEREERMER AR
Table 2 Volatile component composition of flower buds of Zingiber mioga (Thunb.) Rosc.

after drying and freezing

x5 B G A B URFE THRAE S

MR/ % B MME R/ B MxEE R/ soR

I e 2 86.96 39 86.76 25 54.47 25

P 2 2.43 27 3.15 9 18.95 25

i 2% 0.69 8 0.82 4 5.96 9

i 2 0.66 8 2.00 6 10.03 9

Mg 2% 0.95 13 2.70 2 2.08 4

HoAt 4.20 13 4.59 9 8.28 12

P ws s s
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