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BlanxEAER A ~ C A E ~ SEFAIEAJISE(ER
TENREER SRR YA LB T - WA RE R
3 (Carotenoids) ~ A== (Flavonoids) ~ Hihid
fiif#e (Glucosinolates) ~ FEHi FELE (Isocyathi-
onates) ~ Zi%H (Phenols) % (Nestle 1998) °
[HE 7 7 B BRI IR - AT LUK PRz R i i
HRZKAERR=RE » KRR /K BRI EAR S LA R R A R
REER  XAIREA S S) » BHREAERALAT
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ing) ~ ZZREHREZME (convective air drying)
RTREZIR (freeze drying) ~ WEFERZIE (spray dry-
ing) + BiEM7K (osmotic dehydration) » FH%Y
MHZRR AR B G §2 1% (cabinet and bed drying)
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BRI L B R oo - 58 se iU K H B
BRI BT B 7 (Dadali et al.
2008) o — iR - S0 P BRI R
A LeHI e hnae EUR PR R - FI Bz RETRM

TREZIER » (R AR PR = PR
{LHIHZERRS  QIRE R 2 il Wiz pdf 2 L A 355
& BREME 2RI - RIREE AL i
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60 m/s * FZHE 24 /NKF o BEMER AL TEIBUR 4°C
fiH
— B2 2T

FEEHE « FEFPER 0.2 g HYERS - BL
Kjeldahl 3 - EH#ZER (N)  HHEHESR
LAN% 3 6.25 R (Williams 1984) -

FUIEEHE © FEFEER B 1.0 g 0 B
B AR Se A HERE R L 100-105°C » 2-3
/NF 0 ZE EIRIER - FUA B B e KR E
(Soxtec System HT 1043, Extraction Unit, Teca-
tor Co., DK) » A 95°CIHIS T » LAZBAEERE
HY 1.5 ZNRfR - BUNERMIREZ LBk - FERER
HZEIRE (Williams 1984) °

FHABHEME  FEFEEER 1.0 g » 4K Williams
(1984) 51k » MIFTHLRBHERE2E'E (Tecator, Fi-
bertec System I) HI'E °
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AR AR 0 A S mL 2 3 N HCI fA7Ki
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By il
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teu AKIERES @ iFE 3 HAMA 0.1 mL
10% Na,CO, » ZEi FEFE 2 /IR > LL 765 nm
HISEAE - FECEAEVRE gallic acid #Fig &
#5% 0 FIEMERT & & (Chung et al. 2005) °
Oxygen radical absorbance capacity (ORAC)
S8 BERWENDD T

REE 71527 Ou et al. (2001)  * 96 FLI%
R I AR EHR S BV R % < R
25 pL » Fluorescein 50 pL 2 2,2’-azobis (2-amid-
ino-propane) dihydrochloride (AAPH) 25 uL * $t
FALPIHERE S, (Trolox #J 0-100 uM) =% 8
o IEREE 37°C o R B RAIBUR IR
53Ry 485 nm Jz 528 nm K » £FFE 2 4Lk
HOCHREE
Rt oA

EEEFS CBIBLL SAS Mzt stk e
17855387 (analysis of variance, ANOVA) » L)
e/ NEEE 22 SIS (least significant difference
test, LSD test) » PRl A Rl R B 2 A i P E R
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w R

T EREFEEHAELER (POD) &2
=% L

A BEFERRSER POD {4 Ry 11.32 (unit/g)
(& 1) » BEZAEDRAKT (98 £2°C) ##E 40 ¥
#% o M RIREE 1.98 (unit/g) » BEZE A EIERY
£ 140 #%& - POD J&EPERER 0.38 (unit/g) » #
IEANEAL o AN A R BEE R R IR RS 0 - 18
RS2 E k(LIS T e ok b = - & T
HZ I R AH A 25 B Wi R IR ME R IR Y
HEAE o HHIE 2 RSB 40 RO ZIR/KFERRE
HEREINBIHE - 5 20 BEILEREEE
4.58 (unit/g) » SN AERLEE 5 TR 60 1
AR KA ERI 2 FIBGRE R FE BB LA 20 ~ 40
SRATAR » RIEAGABE AR S R R R 40 75 -

Peroxidase activity (unit/g)
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1. TEARSEZ A LEETE 98 £ 2°CA R E I T
TR
Fig. 1. Change in peroxidase (POD) activity of cauli-
flower during blanching at 98 + 2°C.
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Fig. 2. The appearance of dehydrated cauliflower with different blanching time.
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1.1
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—=— —=— —=— 5% Maltodextrin+5% Sucrose
10bher. = = ————————— 10% Maltodextrin+10% Sucrose
777777 5% b-cyclodextrin+5% Sucrose

- 10% b-cyclodextrin+10% Sucrose
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Fig. 3. Change in water activity of cauliflower by differ-
ent pretreatments during the drying process.
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Fig. 4. The appearance of dehydrated cauliflower by different pretreatments. (A) Control; (B) 10% Maltodextrin + 10% Su-
crose; (C) 10% B-Cyclodextrin + 10% Sucrose; (D) 5% Maltodextrin + 5% Sucrose; (E) 5% B-Cyclodextrin + 5% Sucrose.
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5. A FRITHER B IR KSR S AR SEM [
Fig. 5. SEM image of dehydrated cauliflower by different pretreatments. (A) Control; (B) 10% Maltodextrin + 10% Su-
crose; (C) 10% B-Cyclodextrin + 10% Sucrose; (D) 5% Maltodextrin + 5% Sucrose; (E) 5% B-Cyclodextrin + 5% Sucrose.
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Table 1. Camparison of components in dehydrated cauliflower by different pretreatments

Crude fat Crude fiber Crude protein ~ Total carbohydrate Free sugar
Treatment (% wt/wt) (% wt/wt) (% wt/wt) (% wt/wt) (% wt/wt)
Control 3.0£0.1a"” 93%0.1a 233%+02a 234+03e 176 £0.1¢
5% Maltodextrin + 5% Sucrose 2.7%£0.1b 74%0.1c¢ 17.8£0.1b 482%03a 27.0£02¢
10% Maltodextrin + 10% Sucrose 23%00¢c 68%£0.2d 159%0.1¢ 340%£02¢ 29.5+02a
5% B-Cyclodextrin + 5% Sucrose 2.1+0.0d 79%0.1b 18.1£0.1b 31.0£0.1d 240%0.1d
10% B-Cyclodextrin + 10% Sucrose 1.7£0.0e 64%0.1e 145%+02d 36.9%0.1b 28.5%0.1b

“Data on dry weight basis. Mean % standard error (n = 3).
¥ Means in a column with different letter were significantly different at 5% level by LSD test.

;) 2. ARITHEE Z IR e E R E & L LR

Table 2. Contents of macro minerals in dehydrated cauliflower by different pretreatments

S P Na K Ca Mg
Treatment (mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g)
Control 243.1£175a”" 267.8t6.2a 386.7%10.0a 2642.6f484a 260.1f62a 158.0+t28a

5% Maltodextrin + 189.6 = 4.7b 201.3£43b 252.0% 48b 19322%332b 1803*3.0c 123.1£1.6b
5% Sucrose

10% Maltodextrin + 1587 2.5¢ 170.6 £ 1.3cd 215.0%f 88c¢ 1517.6%x15.4d 1749+ 18¢ 103.1£1.0¢
10% Sucrose

5% B-Cyclodextrin +  168.8 £ 7.6 bc 181.6t3.6¢ 1793f 69d 18683%+38.8b 203.0+3.8b 1209+1.8b
5% Sucrose

10% B-Cyclodextrin + 159.0% 8.7¢ 163.0£2.7d 169.6* 56d 1655.1%£48.1c¢ 170.8+£29¢ 103.0£0.8 ¢
10% Sucrose

“Data on dry weight basis. Mean % standard error (n = 3).
¥ Means in a column with different letter were significantly different at 5% level by LSD test.

® 3. NAFEE SO S EE & &

Table 3. Contents of trace minerals in dehydrated cauliflower by different pretreatments

Fe Mn Cu Zn B
Treatment (mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g)
Control 62+0.8a"" 26%t00a 0.3+0.0ab 38%£0.0a 20£00a
5% Maltodextrin + 53%0.1ab 20£0.0b 0.3%+0.0ab 25%+0.1b 1.7£0.0b
5% Sucrose
10% Maltodextrin + 4510.0b 1.5%0.0¢ 0.3+0.0 bc 22%0.1be 1.5£0.1¢
10% Sucrose
5% B-Cyclodextrin + 65%0.1a 1.3£0.0d 03%0.0a 25%0.1b 1.7£0.0 be
5% Sucrose
10% B-Cyclodextrin + 47%0.1b 1.6£0.0c 03+0.0c¢ 22%0.1¢ 1.3£0.0d

10% Sucrose

“Data on dry weight basis. Mean % standard error (n = 3).
¥ Means in a column with different letter were significantly different at 5% level by LSD test.



ZIEHZIRACA R B 339

R 4. P EITHEHE S K EMSE (s o
Table 4. Changes in color of dehydrated cauliflower by different pretreatments

Treatment L value “ a b Hue angle (H") Chroma
Control 36.5£29c¢*" 43%1.0a 16.9% 1.0 be 75.6%3.1b 17.5£0.9 ab
5% Maltodextrin + 5% Sucrose 42.0+3.7 ab 3.4%0.6ab 183%1.2ab 795+ 1.8a 187*12a
10% Maltodextrin + 10% Sucrose 40.0 3.7 be 34%1.0ab 188*1.2a 80.3f28a 192*13a
5% B-Cyclodextrin + 5% Sucrose 40.0+4.3 be 26*1.4b 16.0f1.5¢ 80.8+t4.30a 164%*1.6b
10% B-Cyclodextrin + 10% Sucrose ~ 44.9t3.6a 28%+08b 17.3£ 1.4 abc 80.9*23a 17.6 £ 1.5 ab

“ L value: the lightness indicates how light or dark a color is. a: describes the red/green dimension of a color. b: describes the yel-
low/blue dimension of a color. Hue angle (H): the hue angle refers to the name of the color and identifies its position on the color
wheel. Chroma: Chroma describes the color saturation; how strong or weak a color is.

” Data on dry weight basis. Mean * standard error (n = 3).

* Means in a column with different letter were significantly different at 5% level by LSD test.

+® 5. ANFRITHEE Z IR e SR R B 2 LR

Table 5. Changes in textures of rehydrated cauliflower by different pretreatments

Recovery ratios”~  Hardness Toughness Freshness Chewiness
Treatment (%) N) (g/sec) (g) (g * sec)
Control 63103b” 13.6£1.6b 360.6+101.0a  713.5+180.8bc 3030.1* 602.9b
5% Maltodextrin + 5% Sucrose 7.1%0.1a 227+50ab 350.0t 49.9a 1557.1£466.0ab 3742.9%* 295.9 ab
10% Maltodextrin + 10% Sucrose 54+0.0d 152£08b 289.7% 525a 4463% 334c 1644.5% 179.0c¢
5% B-Cyclodextrin + 5% Sucrose 5.9%0.1bc 258*34a 301.6% 214a 2007.7£2152a 5945.0% 5589a
10% B-Cyclodextrin + 10% Sucrose 5.4 £0.1 cd 21.9%*3.0ab 2456t 689a 1442.1%£3203ab 3919.2+1620.3 ab

“ Data presented were means * standard error (n = 3).

¥ Means in a column with different letter were significantly different at 5% level by LSD test.

R 6. NIAITFHERH I /KTEMB S HAR 2% 7CH) & S A1 ORAC fEZ Hhiz
Table 6. Total phenolic content and antioxidant ability of dehydrated cauliflower by different pretreatment

Treatment Total phenolic (mg/g) Trolox (UM)

Control 2.65+00a” 2225.64%+332a
5% Maltodextrin + 5% Sucrose 1.37£0.0b 1557.68 £26.6 ¢
10% Maltodextrin + 10% Sucrose 1.23£0.0¢ 1349.64 = 7.4d
5% B-Cyclodextrin + 5% Sucrose 1.37£0.0b 1651.72£21.1b
10% B-Cyclodextrin + 10% Sucrose 1.24£0.0¢ 1159.57% 9.5e¢

“ Data presented were means * standard deviation (n=3).

¥ Means in a column with different small letters were significantly different (p < 0.05).
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20% HRF ST HIAS & o SRR SN EE -
IMAWTFERTR AR 5% B-EHiRRIEITE
HRSRRZIERT < TR R - ErseRis i -

IEGEEE B-BIRMIRS E R R e AT SRz iy 78
IR SRR M ANME - HAEKSRER
ZERIRG R B ARG © Wang er al. (2004) HI
5 S ZE RIS A e AR /K b - PSRt SR EE R A
15% K MR IR SR - HANARE ~ BrE S
W T HE e TH R BB B AR S M /K B A 2 kR
FEEE TR TR B B DS HE » RIS
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The Effects of Polysaccharide Pretreatments on the Qualities of

Condensation Dehumidification Drying Cauliflower’

Tsung-Yen Wu™*, Shwu-Jene Tsai’, and Li-Duhng Huang’

Abstract

Wu, T. Y., S. J. Tsai, and L. D. Huang. 2012. The effects of polysaccharide pretreatments on the qualities of
condensation dehumidification drying cauliflower. J. Taiwan Agric. Res. 61:330-342.

This experiment was to evaluate the effect of polysaccharide on the qualities of cauliflower
during dehydration. Cauliflower were pretreated with a mixture of polysaccharide (maltdextrin or
B-cyclodextrin, 5 or 10%) and sucrose (5 or 10%), and then dehyrated using a dryer with condensa-
tion dehumidification. The nutritional compositions and antioxidant activity of dry products as well
as the quality characteristics after rehydration were determined. The pretreatment of polysaccharides
prevented rapid water loss and shrinkage from drying resulting in a better color performance for dry
products. However, the immersion in polysaccharide solution also resulted in a higher nutrient losses
of dry cauliflower than those of untreated ones, such as 31-40% losses in protein, crude fat and crude
fiber, 35-56% losses in most of macro and trace elements, and 25-50% reduction in total phenolics
and antioxidant activity (ORAC). The higher the concentrate of maltdextrin and B-cyclodextrin, the
more the losses of element contents, total phenolics and antioxidant activity in dry cauliflower. When
evaluating the characteristics of rehydrated products, cauliflower pretreated with polysaccharide pos-
sessed better rehydration ratio and texture (freshness and chewing) after rehydration than control.
Overall, pretreatment with 5% maltdextrin and 5% sucrose was suggested for dehydration of cauli-
flower since it performed the best qualities of dry and rehydrated products. Conclusively, the conden-
sation dehumidification drying technology combining with pretreatment of polysaccharide could be
successfully applied in the production of dehydrated cauliflower.

Key words: Dehydrated cauliflower, Condensation dehumidification dryer, Polysaccharide.

1. Contribution No. 2673 from Taiwan Agricultural Research Institute (TARI), Council of Agriculture. Accepted:
October 25, 2012.

2. Respectively, Assistant Researcher and Associate Researcher, Agriculture Chemistry Division, TARI, Taichung,
Taiwan, ROC.

3. Researcher, Agricultural Engineering Division, TARI, Taichung, Taiwan, ROC.
4. Corresponding author, e-mail: chung_yen@tari.gov.tw; Fax: (04)23302805.



	01-蕭翌柱
	02-陳琦玲
	03-羅惠齡
	04-陳淑佩
	05-錢景秦
	06-吳宗諺
	07-路光暉
	08-譚增偉
	09-目錄
	10-索引
	11-稿約
	12-編委會
	13-誌謝
	14-版權

