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Effect of Drying Methods on Quality Characteristics of Bayberry Powder
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(1. College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China;
2. Key Laboratory of Fruits and Vegetables Postharvest and Processing Technology Research of Zhejiang Province,
Food Science Institute, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract: This investigation was aimed to study the effect of different drying methods namely, vacuum drying, vacuum-
freeze drying and combined hot air-microwave drying on the quality of bayberry powder as indicated by moisture content,
solubility, fluidity, color, aroma components, and the contents of VC, anthocyanins and total phenols. Results indicated that
bayberry powder produced by vacuum-freeze drying had the lowest moisture content (3.68%), the best solubility (57.68%),
fluidity (34.25 °) and color (a* is 24.48), the least loss of characteristic aroma components, and the highest content of VC,
anthocyanin and polyphenols (103.51, 122.81 and 144.59 mg/100 g), followed sequentially by combined hot air-microwave and
vacuum drying. Taking into consideration of product quality and drying efficiency and cost, combined hot air-microwave drying
was selected as the most suitable method for potential applications in the bayberry powder processing industry.
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(P<0.05) , HEZ TN THRA R E R
SAIN15.97%M15.10%, Z5ARE (P>0.05) , TMHE
G TARBKE e 4, K SRR LB,

F1 3T XA IR R W

Table1 Effect of three drying methods on physical properties of
bayberry powder
bt — A —
AT HEBHT R RS T 4R
BHI% 15.9740.56" 14414023 15.10+0.16°
K& RI% 7.3240.08° 3.6840.03° 5744005
TR % 49.3240.32° 57.68+0.27" 35.3240.52°
Rakfl () 41.7240.34° 342540.16° 41.19£0.79°
W (gml)  04620.03° 0.3540.02° 0.54+0.02°

W AT AN FREARFRZEREE (P <0.05). %3, 5[,

RV Tk RAEAE AT N, N 3
ML E BRI —. BT E TGRS
RV, EAETERRZ 3 M R E i R
MBI REZER (P<0.05) . tRibfRBE T By
(1 BE ERE T FOBRTE T RE, WRMR IR ARBROR,  PN B )
K, FshtEEzE". BRI, AEAE TR RN
RibfN34.250, HOmah MR, B A TR0 R X -
AT 2 ) 41.72°0141.19°, W ZE R AR EE
(P>0.05) o AEPTFET S TR s i Fi sl i 1)
B M5, B HRTEIR K& BEAC, Bok)
BRFABEHR/IN, K23 5 T 51K X KR PR A

s v A BT HERR S AR — A E,
PR FE K, A2 RS S AR AR e Pl R T 0
R[] 0] R 5 B A R B, 0 I P 2 1 g o o
A R R R 3 MRy SRS i A HEAR
BELEAE R EMEZE R (P<0.05) , WRICH: BRIkt
ATEE>SEESFR>SBESAGRTE. ERIX AR5
DA T B 2 ARl T R v, i B B e i
FEE YR o R A, BUEHER B AR HSA
G R, TR ERAC, BOKESEAS, HRET
KR TH B AN 2 FL B IBURLE] 25 BBOR, MERR S /N
22 3 My SO i SR EE I R
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Table2  Effect of three drying methods on color of bayberry powder
T 75 L* a* b*
B 35.5440.93°  22.5440.07° 11.2440.04"
AT 52474021 12.84+0.03° 8.0240.06

BB R 53.954+0.60"  24.48+0.09" 11.8540.15

AR A T4 48.084+0.46°  16.44+0.73° 5.6840.48°

W FSUE ARG FREAFEFR R Z 5 (P < 0.05),

HIZR2AT L, TR MMM R 152 (L*) BT
B EE A e v, HAE TR A VR TR I

MR EEERARE (P>0.05) , HR-GTE )5
IR R S FEARN AR . L2V VR T IR A M SR i a
S5o*ESHEE LR E T R, HERAEE (P>
0.05) o IXRWIFE R R TBRIERE TR AR, X
e BT A 2 OB EUD, e B R FF 1t
JRA R . BT & TR R B a MER T H 2
T, HPE N T H R, 5 AT g K- TRl
P A TR S B TIRAE A AR SR I EE AL . S
AR AR A B T a i T B, (EAX-fRle e 5T
WA TR TR A LR AR, I Pla BB 2 TR
2.3 3 FTERTT ST S MM AR X B AL AR T

/T
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0 4 8 121620 24 28 32 36 40 44 48 52 56
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E1 3#TFRETEHERDSCHiZ%
Fig.1  Typical DSC thermograms of bayberry powder produced by

three drying methods
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g R I TS Wk AR 485 2%, i ORI &
gAMEMREE™ . HEIH, IR AL
DAEREA S FEMI22~26 minZ [A]. HIR3ATHL, 3 FhFJ407
B AR Lt w BURAR O B U TR > 1A
TR TR 5 T4, S TR B 5 T
BRI B AR R I Z R AR E (P>0.05) 5 KIMIGE
H e BMRAR O TR I A Tl > B8 TR > v
R ASFTET5 ST MR 7K 7375 P e L B
BEARRERK, X55EHFE TS R85
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Table3  Effect of three drying methods on water activity and glass
transition temperature of bayberry powder
ke T
: HETR HEAGTR PRGBS TR
KGR 0.33840.060° 0.204£0.030° 0.37240.070°
PHRAEARIE/C —13.39040.395° —11.29040.005 —13.740£0.215
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Table4 Effect of three drying methods on volatile composition of
bayberry powder

PRV & 8/ (ng/100 g)

K14 Bl R HAMS B, Hrb S BB ) A AT
v BT TEME. o- 5. MR, £8. A17TR%EL
W5 o FAR VR TR R b (P R M 415 3624 i,
NS M AR e i, T Mt A B SR o 2 R ™
5, At AR BN A B R SR TR S i
Jil, 3 W IR A VA R TR BE 5 S M DR B A A 1) AT
o HEYPRHE B RIER I TE N ALK, TR K
A AR S N BV R R A U MR R LR A
JRAT AR BRI B T AR B TR K B g SR
Iy B E AR R NEMI SR 3 ) 21 FRAILS i, R AL
PRI HICHGE R R, AT A A 3 2 S
YIRS H R U TR B BisZb s e TR R P e T
AR T R LR R A USRI, T RER SR AR
225 TR AR - 8 X R 2 K I T 8 s i 2 R ot
1353 AR [ B s BT “U2EL 40 A ELE 3 AN 22

2.5 3 MR SO M R E IR ) BRI

#5 3HTRIXMSHERHVC, BB, BetSROEW

Table 5 Effect of three drying methods on the contents of VC, total
phenol and anthocyanins in bayberry powder

Uk Ly WHA it AR g ALB
wig TR T BT
5%
1 i CHO, — — 41.99 107.64
2 Fo# CHL,0 1129 — - -
3 2-CflE CH, O 1155 — — —
4 5 RS CHO, — — — 1159
5 RA-2- CH,O 053 — — —
6 k2T CHO 082 1954 17.12 —
7 iy CHoO, 104 1240 — -
BA 2523 3194 5911 119.23
22
8 TR CHO, — — — 1.83
9 Ly CH,0 074 5757 — —
10 FOE CH,O 099 5805 — —
11 -2 RO CHO 115 — — —
12 T CH O L1 106.30 — 2144
13 JIi-3- 46 - 1B CHO 29 2348 — —
14 3,6-1 T-36-1-f CHO — 2229 — —
15 jigid CoH O 1688 79.02 12.58 24.32
16 44-"HEUF+ =K CHO 2601 7628 2171 36.87
17 TR CH,0 — — - 324
B 4980 42299 3429 87.70
fERE
18 3-EELG CoHy 313 1240 — —
19  PWERHEEAY cH, — 65.12 3.07 —
20 2 CH, — — 15.41 27.88
21 N EhiE CHe 074 1066 3.63 10.42
2 RTTEN CH,, 1162 49570 — 34.78
23 RRT CH,, 30638 5223.82 240070 279422
24 o-HE CH,, 1415 34135 22673 20094
25 b CH,, 066 — — 5.62
26 FE &I CsH,, — 10.74 11.54 8.46
27 B-EEH CH,  — 3997 3395 27.85
28 a-FHIE CH, 223 3202 3331 2848
29 ol et CsH, 257 1130 34.70 17.24
30 iR o CysHy, — 16.20 6.32 9.29
31 o] EEHWM Cil,y,  — — 20.52 —
BA 34148 626598 2789.88  3165.18
Hi
k) Mk CHO  — — 334 0.85
33 TR CH0,  — 5.05 — —
34 FEBIGHEN 342 5282 774 —
35 ATTHEN 7097 20974 99.66 91.91
36 2-TE IR I CH,0 — 2942 — 2.64
HA 7439 29303 110.74 954
VE L — R

B R R M R BT R R s RS
(69.56%) , HUAERMLEY (26.09%) ; Hox
XAEIE S ERE, R D E B Rk, B
KPR — FBAEARAR, RIS B S AR AR W] X 7K SR XA
AR EITTIREY . 3 Rl A 3L 4 B 45 32
FEH Gy, MRAFTR, HAPBERA Fh. BER PP GG

mg/100 g
. T4 05 5
T HEAERTE AR A T
WO EE 77.094£0.54 122.8140.41° 93.31+£0.79°
M EE 74.72+1.47° 144.59+3.19° 122.814+0.33°
VCH & 70.33+1.60" 103.51+1.75" 55.24+0.52°

CEOEHLEHE R EEWEOYIR, RREIEREH
B, BAESEET. S6EA%, AARPUELERD;
Z Wy KW R A BRI P E LTI RE, ] A AL
T P R A SR A o) SRR 5 A S S R A RS
Fiw, 3 M7 S Rk b S AR (S B
AR A AR T8 > BT e & T > 12 T
o BTG ATRE, IR 552 2% Fha
PRI R R R AL Rl . LS AR TR S R, REE
U HOORRF VR TR P B T RO (s HROX-TO B A T )
2 T W AE TR B I A2 R 3 T 0T T o ) 4
ey T B S AR B TR A LR B ARG B AR A
A O AR S B B R T RO A T
i (P<<0.05)

VCHERARaE, S, AR EUR, Saant,
3R TR RTE RN VCE BRI N: HESAET
fR > B TR > BOR-TOR G T, Hh B TR A
PRSI VCEE LR E 2R (P>
0.05) o i IFET R A S8 SRR FE 2 S M VAR E 1R 1)
FERZE, BT TERSEMERARSTHFAVCIHRE,
BT I TR AR G B K XS VCIE il T — i B3R 0% XT3k
¥ R R R A e TP (BN G ey P e
YRR, I RVCI K AL AR
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