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Abstract

Major components affecting nonenzymatic browning in stored ginger paste were investigated using five syn-
thetic model solutions. The model systems were stored at 40°C for 30 days and analyzed for browning. In ad-
dition the contents of sugars, organic acids, ascorbic acids, amino acids and gingerols were determined.
Among the chemical components, fructose, asparagine and ascorbic acid were the main contributor to the
browning development of ginger paste, while gingerol compounds were browning inhibitors.
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Table 1. Chemical composition of ginger paste

E51e3)x] A 287 A 3E (1996)

Composition Content Composition Content
Free amino acid (mg%) 945.4 Free sugar (%) 1.05
Aspartic acid 34.7 Glucose 0.21
Glutamic acid 26.3 Fructose 0.35
Asparagine 486.4 Sucrose 0.49
Serine 333
Glutamine 16.0 Organic acid (mg%) 49.0
Glycine 18.3 Oxalic 10.0
Histidine 24.9 Citric 34.4
Arginine 87.5 Malic 4.6
Threonine 24.5
Alanine 25.7 Tatal ascoibic acid (mg%) 132
Proline 13.6 Dehydroascorbic 0.2
Tyrosine 194 Reduced ascorbic 13.0
Valine 343
Methionine 26.5 Gingerol (mg%)" 663.7
Cysteine 22 [6]-gingerol 418.2
Isoleucine 213 [8]-gingerol 142.2
Leucine 252 [10]-gingerol 103.3
Phenylalanine 13.3
Tryptophan 6.3 Gingerol (mg%)” 987.6
Lysine 4.9 [6]}-gingerol 635.3
[8]-gingerol 206.6
*Soluble solid (Brix) 10.0 [10]-gingerol 145.7
pH 6.30

"Expressed as dry weight bases of ginger paste
“Expressed as dry weight bases of raw ginger
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Table 2. Formulation for model solution of ginger
paste

Composition Content
Free sugar (%)
Glucose 0.21
Fructose 0.35
Sucrose 0.49
Free amino acid (mg%)
Asparagine 486.4
Glycine 18.3
Alanine 257
Arginine 87.5
Organic acid (mg%)
Oxalic 10.0
Citric 344
Malic 4.6
Ascorbic acid (mg%) 13.2
Gingerol (mg%) 663.7
pH 6.30
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Fig. 1. Changes of browning index in ginger paste and
its model solution during storage for 30 days at 40°C
Ginger paste model solution; made with formulation
represented in Table 2
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Table 3. Formulations of the five synthetic model solu-
tions of ginger paste and their nonenzymatic browning
rate after 30 days storage at 40°C

Model Composition of Nonenzymatic  Correlation

No. model solution browning rate” coefficient (r)
I Sugar+organic acid 0.0002 0.986
1 Sugar+amino acid 0.0046 0.963
I Sugar+amino acid 0.0048 0.958
+organic acid
IV Sugar+amino acid 0.0988 0.966

+organic acid
+ascorbic acid
V  Sugar+amino acid 0.0045 0.959
+organic acid
+ascorbic acid
+gingerol

"Absorbance at 420 nm per day
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Fig. 2. Changes of sugar contents in ginger paste
models during storage for 30 days at 40°C O—O, Total
sugar; C—{, Sucrose; @—@, Fructose; —M, Glucose

Adaol mlE A st A ¢S
7 frel gk A3k 5 AA3E 3
-ako] Salulo] Haslo]n 7)ol
4= gJr}yr ®osledc}. Ashoor S8
ofn] - ale] W& 43 ZHAshe] vlwAlY

=]

+
Ry
>

F
P
o
i)
o
N

3
W o2
fo ot
o Mo
T N

i

R

:

s

o
N

o-lactose>D-ribose>D-fructose>D-glucose 522 7+
b Frrabvar Baskgdet o ek A2
W2 B fege AR F Rase] 1 ke
A sk AR o weEe 47 sl sEe]
Wslol| Faks Fi= Zo®m AEg]on, feld
agke el WEel AL oS vlelst fel
of T4 A3 HiPAoZ g
& ngich ols) 2 AR
T %‘

%34 gl =712} vb

¢

IR T T )

0.

£ 46.1 mg%F 2t A 30 F
%k?. 7}72} 43.0 mg%, 40.7 mg%, 39.7 mg% *
mg%EA A F f7]AF A VeVl o2
Fhshiz A4S walod), 12 A9 el 1A
& 7o) 7)4F &8k 2poliz 1.0 mg%eol| E-3}stgict.

Arkhavan =& w)] &% 2590 v|E oA 724
3t dd-pellA & f7lah ek
37, 58 Babsky §'"e o) w89 vlEaY A4
3} Aol Mg *PE 7} Zraghvha Mgk vf 9l

i
o]

u] AHHQ 7LAH§]. /\“/H ;v} 7‘:}-
A sfoll 1= A 0 gkof oA ISy
ol9} 8418} A Joslyn £-'V0] A}SFa LA



W7 Aol ~Ee] M Wl AAH

s adel 1 ‘—‘ Manbat 111 Hodu! ¥ odi ) ¥ T
N ‘
0\‘\\0 \\XX\\\O S \\\\tk\\\o
;; <0 L \O\\C
a
=
g
o
® S~
€ sof n__ :\\q o~ \c\ﬂ
0 —a s
.

° ~a g
F
2
§ % e k. o F—.
& —. @ [ g @ e
&

—a— . P m g m

A " " 4 -
o 15 kT ] 15 i o 1% 30 0 15 30

Storage time( days )

Fig. 3. Changes of organic acid contents in ginger
paste models during storage for 30 days at 40°C O—O,
Total organic acid; "+, Citric acid; @—@®, Oxalic acid;
H—8. Malic acid
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Fig. 4. Changes of total, dehydro- and reduced-as-
corbic acid contents in ginger paste models during
storage for 30 days at 40°C @—@, Total ascorbic acid;
O—3, Reduced-ascorbic acid; [HLI, Dehydro-ascorbic
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Table 4. Changes of free amino acid contents in ging-
er paste models during storage for 30 days at 40°C
(unit: mg%)

; Storage time (days
MI\?del Amino acid" )

0- 0 15 30
Asn 478.5 350.5 208.6
Gly 18.0 16.6 10.0

11 Ala 24.2 16.0 12.0
Arg 90.0 89.0 78.8
Total 610.7 472.1 309.4
Asn 478.5 366.6 175.5
Gly 18.0 19.8 14.6

1 Ala 24.2 20.8 31.1
Arg 90.0 80.1 88.3
Total 610.7 487.3 309.5
Asn 478.5 292 4 160.9
Gly 18.0 12.4 9.8

v Ala 24.2 18.5 16.8
Arg 90.0 66.5 60.6
Total 610.7 389.8 248.0
Asn 478.5 307.2 162.6
Gly 18.0 10.2 8.3

\% Ala 24.2 20.4 18.1
Arg 90.0 77.9 65.2
Total 610.7 415.7 254.2

"Asn; asparagine, Gly; glycine, Ala; alanine, Arg; arginine
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