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Effects of Different Drying Methods on the Quality Characteristics of Olive Powder

LIN Yan—juan, ZHOU Dan-rong, WU Ru—jian, LIANG Hua—di, LAI Rui-lian, CHEN Jin, YE Xin—fu"
(Fruit Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350013, Fujian, China)
Abstract: The color, microstructure, physical properties, and nutrient content of olive powder prepared by
microwave, hot—air, vacuum, and vacuum—freeze drying methods were measured and analyzed to provide a
theoretical basis for processing olive powder. Results showed that the color of the powder prepared by vacuum—
freeze drying was better with higher brightness and lower red—greenness which is closest to color of fresh olives.
The powders prepared by the hot —air and vacuum drying methods had lower oil absorption and higher
hygroscopicity, with that prepared by hot—air drying having the highest bulk density and solubility. The powder
prepared by vacuum—freeze drying had the lowest bulk density, lower water absorption, and high rehydration,
fluidity, oil absorption, and solubility. The powder prepared by microwave drying had the highest water content
and rehydration and had low water absorption, bulk density, oil absorption, and solubility. The powder
prepared by microwave drying had reduced sugar and a lower loss of total acid content, whereas that prepared
by hot—air drying had a lower loss of flavonoid content. The powder prepared by vacuum drying had a lower loss
of total sugar and phenol content, whereas that prepared by vacuum—freeze drying had a lower loss of protein
content. Regarding the microstructures of the prepared powders, those prepared by the microwave and vacuum—
freeze drying methods had large inter—particle spaces, and the arrangements were smooth, complete, and less
shrunk. The powders prepared by the hot—air and vacuum drying methods had small inter—particle spaces, and
some of the powder samples were shrunken. Principal component analysis produced comprehensive scores for
the olive powder samples in the following decreasing order: vacuum—freeze drying > vacuum drying > hot—air
drying > microwave drying.
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Table 1 Effect of drying methods on chromaticaberration of olive powder

T SERE(L) ZI4¢ (a") (D) FE(C) A (he)
o T4 (MD) 76.48+0.67 6.34+0.29% 32.51+0.19* 32.91+0.46" 79.01+0.43"
A (HAD) 79.14+1.68™ 5.37+0.48" 30.76+1.14 31.30+1.10% 80.09+0.84"
HAS TH#(VD) 83.12+0.74"" 2.95+0.30'" 31.71x0.70 31.84+0.71* 84.69+0.45""
FLAS AR T (VD) 86.67+0.57" —0.05+0.04¢ 30.85+0.18" 30.85+0.18" 90.08+0.10"
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Table 2 Effect of drying methods on chlorophyll content of olive

powder
e 42 a/ Mo b/ MR a4
TR (mg/g) (mg/g) # b/(mg/g)
Wl TH(MD)  0.052+0.002*  0.087+0.009*  0.139+0.008*
HPURTHE(HAD)  0.051£0.001* 0.084+0.004** 0.135+0.006"*
HZTH(VD)  0.047+0.002%  0.079+0.005"* 0.126+0.007*

EZSBETH(VED) 0.049+0.001™ 0.082+0.003* 0.131+0.003""

U PR NG R 2 5 0 (P<0.05) s AR S R 2
S (P<0.01),

I8 2 AP, AR a B iebdne o IR R T8 R
0.052 mg/g; IR IE 25 T8, O 0.047 me/g, 5 HAS
WO TR Z ) 22 5N 1 2 S0 TR =2 ) 22 S5 Al
o M E b SR MIE T, 8 0.087 me/g,
TS T ST s R R T2
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O AR R R R A R R
PG R AR B
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Table 3 Effect of drying methods on physical properties of olive powder

T R i/ (g/mL) Hshtt/em W R/ % W3/ (ml/g) VIR 1% SIKPEI%
o T4 (MD) 0.5420.03* 11.53£0.06 23.00£0.53" 1.960.04* 44455421 396.73+11.75"
AT (HAD) 0.68+0.02* 11.63+0.12¢ 28.10£1.41 1.90+0.29" 52.60+1.52 315.80+36.96"
HAS (VD) 0.62+0.02" 11.9720.06"™ 29.83x1.34" 2.43+0.22™ 50.28+4.54" 339.77+53.56™
PSR T (VED) 0.44+0.01“ 12.33+0.15% 23.83+1.12" 2.49+0.40" 50.92+1.69 351.73+38.98*

0 RPN R ING TR 22 57 .25 (P<0.05 ) s AR RS il 3R 22 5 B 25 (P<0.01) .
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Table 4 Effect of drying methods on nutrient content of olive powder

T BB (me/g) B JFHE/ (mg/g) SR % HEH I/ (mg/g) B/ (mglg) T/ (mglg)
TR (MD) 169.67+2.02"* 64.48+1.69" 8.17+0.24* 2.17+0.04* 82.35+2.24"¢ 41.71+1.77"
X (HAD) 181.51+7.34%* 64.05+2.87* 7.95+0.31™* 2.22+0.09* 88.09+0.74"% 44.32+2.07%
Fos THR(VD) 183.40+3.28" 61.91+1.75" 7.58+0.11" 2.12+0.09" 90.66+2.17* 44.30+2.24"
HASR TR T (VED) 167.28+10.34* 58.95+1.04* 6.51+0.22% 2.26+0.06* 79.95+2.70" 41.42+1.96"

TE: RIFIARRYNG FRER IR 285 3 (P<0.05) s ANFRE TR 3R 25 7 ik 3 (P<0.01).
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Fig.1 Effect of drying methods on appearance of olive powder
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Fig.2 Effect of drying methods on microstructure of olive powder
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Table 5 Eigenvalues and contribution of three principal

components
S IR PP 7 A
B g DETC BIDDERME Jpgst Bibirk
W% SO H ERAY% TTRRR%
1 10.193  50.967  50.967 10.193 50.967  50.967
2 6.966  34.829 85.796 6966 34.829  85.796
3 2.841 14.204 100.000 2.841 14.204  100.000

WK 5 PR 2 1 ERG DTk 50967%; 55 2
JRGT DR 34.829%; 55 3 AT TIRRAE R 14.204%.

2 B BT S T A5 HE BT A5 FE L 1 S )
FREE 28y 200 o (LB T 2 i 43 B ik 2 %) 52 i A
Ko ERTHIRRIE ) 55 B P a2 6 i

R 6 ERSHFHERESHETER

Table 6 Eigenvectors and loading matrix of principal components

- F RS 1 F G2 Fugr 3
FHAIE [ 42 A AR ] & i A [ 4 A
L 0.098 0.995 -0.011 -0.075 -0.022 -0.062
a’ 0.095 0.973 -0.032 -0.223 -0.023 -0.065
b’ 0.063 0.643 0.033 0.231 0.257 0.730
C -0.081 -0.827 -0.019 -0.132 -0.192 -0.546
h° 0.094 0.960 -0.037 -0.261 -0.035 -0.099
M2 a -0.075 -0.763 -0.060 -0.420 0.173 0.490
2R b -0.076 -0.777 -0.076 -0.530 0.119 0.339
W42 athH 42 b -0.076 -0.775 -0.070 -0.489 0.141 0.401
HERR 5 B -0.042 -0.426 0.127 0.886 0.065 0.184
TEE 0.095 0.970 -0.032 -0.221 -0.036 -0.103
L aliife 0.087 0.884 -0.013 -0.091 -0.161 -0.459
UITES -0.018 -0.187 -0.141 -0.979 0.028 0.081
ey i3 0.063 0.638 0.079 0.549 0.190 0.540
B -0.043 -0.442 -0.106 -0.735 -0.181 -0.513
Jovic: -0.006 -0.061 0.143 0.998 -0.012 -0.034
by -0.093 -0.949 0.044 0.305 0.028 0.078
MR -0.091 -0.930 0.052 0.362 -0.021 -0.059
Sl 0.035 0.355 -0.073 -0.511 0.276 0.783
S -0.010 -0.099 0.141 0.980 -0.061 -0.172
S H ] -0.005 -0.049 0.143 0.996 0.026 0.075

W2 6 R, S — R BRI La he i sh
P A JEORE R R AF 5 R 5 508 — 0> E R B
SRV | A AR AT 5 O = A B
AR D CORE KM E R

FHAS SR AR AL B (14 32 13 28 0 5 B0 23 A L Y
FROEE B3 BB FE AR BT R N Y 8, RIS AE 1)
PRFAE i) e A AR 7 S o i 2k R B, 1581 3

AERS IR (GRIEATHY X AR,
i Eb e AL ), ansXi(6)~2N(8) Frm.

F1=0.098X +0.095X ,+0.063X ;-0.081X +0.094X —
0.075X-0.076X~0.076X—0.042X 5+0.095X +
0.087X,1=0.018X ;+0.063X 1;-0.043X ,—
0.006X ;5-0.093X -0.09 1Y ;7+0.035X -

0.010X ,6—0.005X o (6)
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F,=-0.011X,-0.032X,+0.033X5-0.019X ,—0.037X s—
0.060X—0.076X,—0.070X 5+0.127X5~0.032X —
0.013X,,—0.141X ,+ 0.079X ;--0.106X ,+
0.143X ;- 0.044X i~ 0.052X ;,-0.073X s+
0.141X 5+ 0.143X (7)

Fy=-0.022X-0.223X + 0.257X-0.192X,— 0.035X s+
0.173X¢+0.119X,+0.141X+0.065X5—0.036X o~
0.161X,+0.028X ,+ 0.190X ;- 0.181X ,—
0.012X5+0.028X ;i— 0.021X 11+ 0.276X 5~
0.061X 15— 0.026X 5 (8)

FHLGT FyF FF AR5 T S AN ] 4807 =X

RS SR S 0T, Sl T 28550 WT , L Fy s R RS B 22

TTHRCRAE AR E, X Fy R AR RTINS, AR I i i
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Table 7 Scores and rankings of principal components
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