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Effects of different drying methods on volatile substances of taro slices
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Abstract: Objective: This study aimed to explore the effects of
different drying methods on the volatile components of taro slices.
Methods: Volatile compound composition and volatile characteris-
tics of five different drying methods of dried taro slices were stud-
ied. Taro and the ones dried by five drying methods, i.e. hot-air
drying (HAD), contact-ultrasound enhanced hot-air drying (CU-
HAD) ., far-infrared radiation drying (FIRD), contact-ultrasound
enhanced far-infrared radiation drying (CU-FIRD) and freeze dr-
ying (FD) , were analyzed by gas chromatography-mass spectrom-
etry (GC-MS) with water-vapor distillation method. Volatile
components were analyzed in conjunction with principal
component analysis (PCA). Results: A total of 149 volatile com-
pounds were detected in the fresh, pretreated, and dried taro
slices, including 54 kinds of alkanes, 20 kinds of esters, 18 kinds
of heterocyclic groups, 12 kinds of alcohols, 11 kinds of ketones,
11 kinds of olefins, 8 kinds of aldehydes, 4 kinds of acids and 13
kinds of other compounds. Using the area normalization method,
it could be concluded that the volatile components of dried taro
slices with different drying methods were mainly heterocyclic
compounds and esters. Taro slices treated with HAD had the
least volatile components which were only 42 species, followed by
the FIRD-treatments, with 46 kinds of volatile components . Al-
though CU-HAD treated taro had more volatile components,
most of them were hydrocarbons, which contributed less to the
flavor of taro. Cu-FIRD and FD treated taro had similar overall
components, but CU-FIRD took the shortest time. Combined

with results of PCA, CU-FIRD showed the best retention and

processing effect of volatile components in taro. Conclusion: The
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combination of direct contact ultrasound and far-infrared radiation
heating had better protective effect on the flavor of taro than that
of single ultrasound and single far-infrared radiation.

Keywords: staro slices; drying; volatile substances; gas chroma-

tography-mass spectrometry; principal component analysis
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Figure 1  Total ion flow of volatile components of taro

slices by different drying methods
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Table 1 Relative content and the dried products of the volatile composition in taro
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HUOR FD Fr 43 & 4 by, L 26 KR W 5 AH 6 &
12.16% . HAD sk £ i 25 1k & W, 5 280 i 7= 1Y
CU-HAD T #J5 & th BES b & AR X & i 48.23 %, /]
B T A 1 ML IR AN 2 Ak 3 6 % 42 68 35 40 g T iz 4
L2 A 2 B E Y. FIRD Bi 8 & 4 7 B
A E PIAE X E S 11.59 %, T BE R A 1 1 4R 5 A4
R ST A8 AN AR R 8 412 B U R 1) SR Ak 24 A

B AU A ) 2 1 B I RUBR B 4. T 2 TR
IR T X i b 6 2= 7 B3 (P<<0.05), T
PEINTJ5 A R op 28 ) o0 AR X & B T R AR, 7T A2
PR AL G W Z T e T B S B S ) O A Tk
IR G S A A U LR 2R T 5 Liu Y 45 R —
. FD A LAS 3 i = A B2 9 AR X % &, 1 T FD 19 T
SRR BB, BLAE BL28 S5 P AT, K2 8mE 2510 & Wk
DLEAL  RIL RS AL & W 4 R 0 R B R 8 i, HAD &
ELAG A v W B DS ) SO R X B i ELE iR R S 9 CU-HAD
BT A5 B2 W) AR X B i CH 3,86 %0) 45 BT IR AR, 48 75 76 1 4
SRR OR 2 30U RHRLEE B T e T AR S b s i
Bl RE 2 18 i 9 R N B K 43 4R Bl L U Bl A Bl AT AR
PR K 434 180 R B iR T 5 $ R MR W B B
FIRD fr 5 B2 AR G & 1 CR 1,96 YO AR, J& i Tam4r
AR S INAREGE T R 32 RS A R K 43 (1 28 & R
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F e A 7 R 21 A 5 % 00 8 Ak F 4 R . CU-FIRD
BN 3 B K 3E AR A AR AR R L X R 2R AR A W ) DR B
AT SRR
2.2 ERDHMN

H 3R 2 AL XS [ T O U R R R R M LA
PEAT A3 R BUE 3 AN T A4 L 4% 3 R4 B BTk R
43 R 36.352% . 35.822%,13.251% . it STk R A
85.424%, W 3 WM, FD 8% & . Ui W FD MK .
IS AR T PR 5% B 5 4 47 b PR 40 75 2 1 P RUBR A 47
L3218 20 55 o X DA A B B KU 4 )5, 53K FD 4343 9
NRAE . HAD &4 K 973 4 5 ik, 7 0.33, CU-HAD
5 b HAD & 1,95, 56 A jt Jn 48 75 28 T 1) 48 & 2
4y AR R XU . FIRD 4843t HAD & 1.45, Ui B
LIAMER X R R A R S5 a BRAER. CU-
FIRD &3 R340 2.56, 8 5 T4 5 X b &, i
CU-FIRD [r] B 3R I 8 7 5 Ak 1% 5T R 3 21 41 48 5 8038 1%
OORAEAT DUINGE 7 3 iy F 8 K 38 %t & 2 B i 35 &
P A T S A R B

2 BEXEREBRSSTHRENTEAFHS
Table 2 Extracted square loads for principal component

analysis of taro slices

F sy FHAE(E TR/ % BRETTERER/ %
1 3.272 36.352 36.352
2 3.224 35.822 72.174
3 1.193 13.251 85.424
xR3 ARAFHEALXEFRERTONETR
Table 3 Scores of principal component analysis of taro

slices by different drying methods

R VN a1 5 2 WA 3 [E¥iN
HAD 0.21 —0.70 3.79 0.33
CU-HAD 1.25 —0.03 13.87 2.28
FIRD 1.07 0.54 9.02 1.78
CU-FIRD 2.03 0.30 12.96 2.56
FD —0.62 2.87 12.31 2.43
3 i
S R 66, 30— I T T R X S T T 4y 5 b 3
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