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Effects of Phosphate Complex Treatment on the Quality
of Dried Garlic Flakes
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Abstract

In order to prevent browning during drying of garlic flakes, the effect of dipping in phosphate complex

solution prior to drying on the development of brown pigment in the flakes were studied. The browning color

development during drying of the flakes was greatly dependent on phosphate complex concentration and their

dipping time. A reciprocal relationship between browning color formation and reducing sugar content of dried

garlic flakes was found. The browning color development during drying of the flakes was effectively impeded

by dipping in 0.3% phosphate complex solution for 3 minute. The reduction of pyruvate content during dry-

ing of the flakes was greatly influenced by phosphate complex concentration and drying temperature, and

a maximum retention was acieved by 3 minute dipping in 0.2-0.3% phosphate complex solution. The dried

yield of the flakes dipped in phosphate complex solution was 1.62-1.75% lower than control and it was mainly

caused by the dissolution of soluble solids during dipping.
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Fig. 1. Browning color development of garlic flakes
treated by different phosphate complex concentration
of dipping solution
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Fig. 2. Browning color development of garlic flakes
dipped in 0.3% phosphate complex solution

A A4e UAse A4S 4 ddn Q49 4
o AAAIZ wE ZWEEe] ¥AH4E B AF o

AAE 60C ¥ 70CAA 224 FFx7F 0,037 % 0.
04124 29 AAE2 el ke FAA
o] 3% FRoA AYF AW AALFAI deld] A
Asjoirh, ol AdMe viE AxF HIAY o
A A4l Fxet AR A7 fﬂr\’%/‘i 34 #+4E
2 5 o,

gH, A4ty e g AZ x| ureby Aepse
FAMEE 24§ Az Table 13 2},

= 60C 9 70°CAM A4d F% 0.3% FEINM L
gtol 72,83 70,424 HHETFS 69,83 63,50 ®istod
Zwe A" £ dded dad wxoh Eobd
of aebd Lzte Z71ge dvepida, d4d 48
Azl g ZHEAY P4 FXHAI 60C
9@ 70°C A zHzh Lgtel 70,13 68,284 whzTol ¥
st oAl Edsh ehda e 3 1*17}°l
3R £Zda WAA A/t el o $Z2E
Zohol ZWET 24T @B *llz}ﬁl
2 24y gke]l YA vepleh

0

B vive BF
o 2 FWAE

22 o %) 5ol vk
A oleh. @ webd 4
exsh g Wkl v
= z 4@ Ashe Table 29 2o,

2 60C 9 0CAM AT dizT vhE FH |
2z Rw gae Aok 100g% A4 1d6mg 3
1 40mg olsln A4e ADFEsh 0.5%LW A7 2
22mg % 2.09mg 22A AvhE 262mg ol ¥

of &, WXL Y AZ



Vol. 19, No. 1 (1987) Qlated st Auts

Edolas T4 vHe Y

77

Table 1. Lightness of garlic flakes treated by different phosphate complex concentration of dipping solution

Drying Dried Phosphate conc. (%) Dipping time* (min)
t
temperature (°C)  garlic 0.1 0.2 03 0.5 di{)‘fm ¢ 3 5 10
60 69.8** 70.3 714 72.8 73.0 70.1 72.8 73.0 73.1
70 63.5 68.5 69.2 70.4 70.7 68.2 704 70.8 71.0

* Treated by 0.3% phosphate complex solution

** L value indicates lightness which measured by color and color difference meter (Standard plate : 89.2)

1 A 27 Z7Hgel atebd #dg g
9o x4 TSN, aelm <d4kd £ A
g #d9 32 A A 60C
P 70CAA ZHols 1008 3 27 1.65mg R 1,56mg
224 HAuky EdHolzasg & ot v AAA
Zto]l 3B FFdA 60C Z 70CeIA Z+7 2.18mg ¥
2.01lmg 224 G484 F7tsigd=d ol Fig.
2014 At AeFxrt FolAd el TWE
gAo) sz Azl ol ozt W
9] YAo| A A} FL& HZE oJF 1 o

metd ZHEAY FA4L sHdFe sl UAHY
B3] 2l&& Figl~2 ¢ Table 2d14 &
o, olgge e viEd Axdd FUG FFS
Zasln ZHEAL] Ao 2y Xag FFY
o Axe}l s} ZFol FE AMe¥d LR P
A3tzm HepA sigES ¥ A"y
Reineccius 5"%2] ¥ 172} o x5 9},

e
E:N
-0,
>,
o2
2
n
o

A o]

allin E2AS24, ol aixx EHsEL 4A™
pyruvatee] A2 Fe]
At AE2 7hE3 o) g3ch oebd ik AT
5, A7 9 Azexe] @& pyruvatedFo| wst

2 2 #A7E Figld 9 49 7o}

u}&-2] overall odor intensity&

Z, 60C % 70CelAN Bz dz7e vt Ed0)
A% pyruvate $32 vty 1g% 474 58.54% H
46. 048 °]1N I 60T A U4kd Hl¥r: 0. 30/0!14
70.5¢ F 70CoHE 0.2%) A 56.0p% 24 Auis
pyruvatedak 129. 7pZol vlsied g Q4g 21?—1%
=7} 2xo @aba 0.2~0.3% FF N4 pyruvate #F
2o Azt Aok 2en d4ad &4 AR e
X 7kol| w}& pyruvate @3FL £7HA A7 60C ¥ 70C

gol O—0 60T
® NH—=0 0T
>
2
g
£
~
[
5 04
g
2
=23
n‘ -
4
40 1 )| i 1 1
0 0.2 0.4 0.6

Phosphate conc . of dipping soln. (%)
Fig. 3. Changes in pyruvate coutent of garlic flakes
treated by different phosphate complex concentration

of dipping solution
* Pyruvate content of raw garlic; 129.7 p moles/g of dry
matter

Table 2. Reducing sugar content of garlic flakes treated by different phosphate complex concentration of di-

pping solution

Drying Raw Dried Phosphate conc. (%) Dipping time* (min)
° i i Just 5 10
temperature (°C) garlic garlic 0.1 0.2 0.3 0.5 dipping
60 2.62** 1.46 1.73 1.95 2.18 2.22 1.65 2.18 2.21 2.24
70 2.62 1.40 1.56 1.73 2.01 2.09 1.56 2.01 2.03 2.07

* Treated by 0.3% phosphate complex solution
** Reducing sugar (mg/100g of dry matter)
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Fig. 4. Changes in pyruvate content of garlic flakes

dipped in 0.3% phosphate complex solution

* Pyruvate content of raw garlic; 129.7 u moles/g of dry
matter
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Fig. 5. Relationship among browning color develop-

ment, reducing sugar and pyruvate content on

phosphate complex concentration of dipping solution

* Reducing sugar content of raw garlic; 2.62 mg/100g of
dry matter
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* Reducing sugar content of raw garlic; 2.62 mg/100g of
dry matter
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Table 3. Phosphorus pentoxide content of garlic flakes treated by different phosphate complex concentration

of dipping solution

Drying Dried Phosphate conc. (%) Dipping time* (min)
t
temperature (°C) garlic 0.1 0.2 0.3 0.5 di{:;sin g 3 5 10
60 980** 899 1028 1030 1117 1016 1030 1033 1037
70 1034 1029 1035 1037 1112 1025 1037 1038 1040

* Treated by 0.3% phosphate complex solution
** Phosphorus pentoxide content (mg/100g of dry matter)
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