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4. Co-crystallization
5. Hydroxypropyl Methylcellulose
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1. Assam type: Camellia assamica masters
2. China type: Camellia sinensis
3. Southen type: Camellia assamica sub.s.p lasiocalyx
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1. Loading Capacity
2. Entrapment Yield
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2 . Bulk Density
3.Tapped Density
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1. Trolox Equivalent Antioxidant Capacity (TAEC)
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Table 1 Loading capacity (mg gallic acid/ g powder) and entrapment yield of control and co-

crystallized products
Co-Crystallized Product Feed Loading Capacity Entrapment Yield
contrel 0.00 £0.00° 0.00 £0.00° 0.00 £0.00°
% 0.717 £0.12° 0.616£0.15° 85.83 +0.46°
% 1.197+0.16° 1.080+ 0.13° 90.21+0.91°
10% 2.031+0.12° 1.855+1.10° 91.31+0.752°

*Values are means of 3 determinations + SD. Same letters within a column indicate no significant difference (P
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Table 2 Results of antioxidant activity tests of co-crystallized product

Total polyphenols

co-crystallized  content(mg of . DPPH ABTSinhibitoring Reducing . Hydr oxyl
L inhibitoring . Power(Absorbance  inhibitoring
product gallic acid/ 100 g activity (%) activity (%) in 700 nm) activity (%)
co-crystallized) y o y (%
control 0.00 = 0.00° 3.44 £ 1.44° 40.80 + 0.55° 0.47 +0.005° Ii'ﬁgf
3% 64.00 +0.01° 2479 £ 1.11° 60.42 = 1.88° 0.66 + 0.005° 3§'§2ci
5% 105.00 + 0.02° 43.11+0.92° 65.37+1.37° 0.76 = 0.006 68'225
10% 186.00 + 0.03" 56.90 +1.15% 71.63 £ 1.69° 0.81 +0.005" 6?'(2);i

#Values are means of 3 determinations = SD. Same letters within a column indicate no significant difference
(P>0.05).
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Fig 1 Bulk density of co-crystallized products with
different particle size: (B) co-crystallized products
retained in a 0.5 mm mesh and (¥) retained in a 1
mm
mesh.
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Fig 2Tapped density of co-crystallized products
with different particle size: (B) co-crystallized
products retained in a 0.5 mm mesh and (#7)
retained in a 1 mm mesh.
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Table 3 Flowability of control and co-crystallized products with different particle size.

Co- Hausner Ratio Compressibility Index Repose Angle (°)
Crgfgzlllliczted 0.5 mm T mm 0.5 mm T mm 0.5 mm T mm
control 1.100+£0.20°  1.041+0.03°  0.091+0.08"  0.039 = 0.40° 38.66+0.04°  34.00+0.01°
3% 1.106£0.01°  1.031+0.10°  0.096+0.04*  0.030+0.20° 37.00+0.01°  34.04+0.11°
5% 1.121£0.05°  1.030+0.20°  0.107£0.10*  0.028 £ 0.25 36.33+£0.01°  31.66+0.15°
10% 1.130+£0.20°  1.029+0.05°  0.115+0.02° 0.028 + 0.20° 38.33+£0.02°  32.33+0.25°

#Values are means of 3 determinations £ SD. Same letters within a column indicate no significant difference
(P >0.05).
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Table 4 Physical properties of control and co-crystallized products.

Co-Crystallized Hygroscopicity (%) Moisture Water Activity
Product Content (%)
0.5 mm 1 mm (%) 0
control 0.120 + 0.008* 0.120 + 0.008* 0.133 +0.09* 0.29 +0.02°
3% 0.147 + 0.004° 0.133 £ 0.009 0.140 +0.45*  0.302 +0.25"
5% 0.217 +0.004° 0.207 +0.012° 0.153 £ 0.02° 0.322 £0.12%
10% 0.347 £ 0.009* 0.340 + 0.008" 0.157+£0.20°  0.316+0.10®

#Values are means of 3 determinations £ SD. Same letters within a column indicate no significant difference
(P>0.05).
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Fig 3 Solubilityof co-crystallized products with
different particle size: (a) co-crystallized products
retained in a 0.5 mm mesh and (b) retained retained
in a 1 mm mesh.
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Green tea leaf is a non-fermented product which contains many phenolic compounds. Green tea
polyphenols are natural compound with antioxidants and anti-carcinogenic potential. Polyphenols are
sensitive to environmental conditions. To improve the stability of polyphenols, green tea extract was
microencapsulated by co-crystallization technique. Entrapment yield, loading capacity, antioxidant
activity, characteristics of co-crystallized product such as moisture, water activity, bulk and tapped
density, solubility and hygroscopicity, morphology as well as flow ability properties of powder (carr
index, hausner ratio and angle of repose) were characterized. It was revealed that the effect of
concentration on total phenolic compounds of co-crystallized products was significant (p<0.05).
Encapsulation efficiency was increased by raising the extract concentration. The 10% concentration of
microencapsulated extract showed the highest DPPH scavenging activity, ABTS and hydroxyl
radicals inhibition activity, and reducing power (56.90, 69.37, 71.63% & 0.81, respectively). The
difference in particle size of co-crystallized product was significantly (p<0.05) influenced the flow
properties. In general, the values of water activity, moisture content and hygroscopicity showed that
co-crystallized product was stable and it had good characteristics during storage. Therefore,
microencapsulation by co-crystallization technique can be used as an efficient method for increasing
the stability of green tea extract against the environmental conditions.
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