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Abstract: To obtain high quality dried Osmanthus fragrans flowers, the eutectic point and co-melting point of flowers were measured
byelectrical resistance method. The effects of material thickness, pre freezing temperature and time, partition heating program on the
freeze-drying efficiency of O. fragrans flowers were analyzed. And the rehydration ratio, active components and microstructure of O. fragrans
flowers dried by vacuum freeze of different processes and hot air were compared. The results showed that the eutectic point was -19 ‘C and the
co-melting point was -17 ‘C. When the pre-freezing temperature was maintained at -25 “C for 2.5 h, the pre-freezing requirement reached. The
material thickness and partition heating program in the drying stage were important factors affecting the drying efficiency. Compared with
hot-air drying treatment, vacuum freeze-drying maintained good tissue shape with the rehydration ratio 4.16 ~ 4.56 g/g. The total flavonoid
content in vacuum freeze-drying ranging from 35.90 to 38.42 mg/g-DW and the contents of aroma active compounds were all significantly
higher than hot-air dried O. fiagrans flowers. The effects of different vacuum freeze-drying processes on the content of total flavonoid and
aroma active compounds in O. fragrans flowers were not significant. The rehydration ratio of fast heating vacuum freeze-drying O. fragrans
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flowers was 4.16 g/g, significantly higher than that of hot-air dried flowers 2.98 g/g, but lower than the slower heating vacuum freeze-dried
flowers. Microstructure analysis showed that the slower the heating process, the smoother the petal surface. High quality of the dried O. fragrans
flowers could be obtained using partition heating program at - 10 °C for 1 h, 5 “C for 1 h, 20 °C for 1 h, and 35 °C for several hours. This study

laid a foundation for the storage and preservation of fresh flowers, and the production and utilization of high-quality dried O. fragrans.
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Table 1 Vacuum freeze drying process parameters of O. fragrans
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P6 30 min, -30 °C 3 h30min, -30 C 6h, -30°C; 2h, 35C

P7 Fl b Fl b 4h, -30°C; 4h, 35°C

P8 FE Rt 2h, -30°C; 6h, 35°C

P9 30 min, -25°C 2h30min, -25°C

15h, 357C

lh, 20C; 1h, -15C; 1h, -10°C; 1h, -5°C;

P10 B B _E lh, 0C; 1h, 5C; 1h, 10°C; 1h, 15°C;
1h, 20°C; 1h, 25°C; 1h, 30°C; 4h, 35°C

1h, -15C; 1h, -5°C; 1h, 5C;

Pl Rl FlE 1h, 155 C; 1h, 22 C; 10 h,535°C
P12 B B lh, -10C; 1h, 5°C; 1h, 20°C; 12h, 35T
P13 AL At Lh, -10°C; 1h, 5°C; 1h, 20°C; 12h, 25°C
P14 B Bk lh, -10C; 1h, 5°C; 1h, 20°C; 12h, 45°TC

13.6 HEAE6NE

R SR g £, HERRIURE
i 0.1g, A 80%ZEE5mL, T 70 CIRHE3h, B
O EET 1 mL, FH 80% ZEEFFE 50 f5. KA
THRREN- R RAR L (32, B 5 mL $RHURHE T 2 &
HE, FAMFEMER 3 R
13.7 FRitF

B g B E T — IR, i 80 °C/K 100
mL, 5 min J5, $4iF 30 4 A\ GORHRGEAE 5 10 & ST
. TPMAREE 3ANER: & (), BFEF (+),
RE (). DETFREGOARTE, WEAE (D 1
S5, W HARRIGHE STV
1.3.8 AR HIM

FEWRIOIRI S WES % Zeng ZPIRITTIE,
BL0.5 g TR A, A 10 mL Jke/ ZBF C(1:1 V/V)
PEEUR, B TFHEIR 150 r/min 25 “C¥Z4% 30 min, 5000
r/min 5.0 10 min, WEESREUR, MR T FIUGEHFHR
BN 10 mL T RFRE0H, BHEEE. K IRSEIORIE
&, FEWIRAESORAEZE | mL, R4 HRBOR N
N 40 ng/uL ZEREE I CBRATE N NAR, £ 0.22 pm JE
JEl e, HEFE 1 pL 3HT GC-MS &l

GC-MS 7 M7 % Fl 30 mx0.25 mmx0.25 pm
HP-5MS £ H: (J&W Scientific, Folsom, CA, USA)
HATEE B, DSBS (99.999%) AEA,
WA 1.2 mL/min. S HT&M N EBEHIR

40 °C, 4E¥F 3 min; L3 ‘C/min [FEETE 73 C, %
FF3min; A5 LA 5 C/min FH4 220 °C, 4E4F 2 min.
Zh4 HP5975B VUMK (Agilent Technologies) 1T
JRiE AT Bk, ARy 250 C, BT
JRIRE N 220 °C, EI I, HTREE N 70 eV,
P BT ] 45~450 . HARYFFIH ChromTOF
BAFATHIEE I, F4sG B irm IR B a4
(RD #—Fiih. Hsvmp)EEmA 3) 1.

am@fﬁéﬁ/(ug/g){%—w} ;o

XF: PABARREEEA; Py A AT e @A
Co AR R 94T B (pg/mL ); V7 b 3R 45 & 69 A% SRR mL );
M ABERHSTE (g); fASLRNAT NI RER T, f~1.
1.3.9 HRILEMIE

B/ NPAERE, A SEXUERRS e b B E, X
PS4 5 T P T SO, AL A
(OASZE SHEE

14 ¥

K H] Excel 2007 AR SLgn s #EATALRE, K H]
SPSS 19.0 s S Hds AT W E M50 #r, KA LSD
/NS E TR T RE KT, ARNSFRRIR
ANFEIRE S Z ]2 R 2 (p<0.05),

2 ZER5vHS

207



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.2

2.1 AEfpFt i R AR R B 2

200 -
150

100 |-

LR / MQ

50

0 -2 4 -6 -8 -10 -12 -14 -16 -18 -20 -22 -24
RE/C
200 -

o

150

100 |-

FLFE / MQ

50

0 -2 -4 -6 -8 -10 -12 -14 -16 -18 -20 22 -24
RE/C
E1 &R (@) FFER (b) SiEdEfbmEmT sk
Fig.1 Resistance curve of O. fragrans with decreasing (a) and
increasing (b) temperatures
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Table 2 Comparison of the quality in O. fragrans dried by different methods
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Fig.6 SEM of O. fragrans dried by different methods
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