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Fig.1 Chemical construction of chlorophyll a(R=CH,)
and chlorophyll h( R=—CHO)
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Tab.1 Orthogonal factors and levels table

K Lk
A/ % B/C C/h D
50 40 1 1:3
2 70 60 2 1:5
3 90 80 3 1:7
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Tab.2 Orthogonal experimental design and results

BES

' A 5 C 5 BRIE/ %
1 1 1 1 1 67.2
2 1 2 3 2 70.7
3 1 3 2 3 72.3
4 2 1 3 3 70.7
5 2 2 2 1 86.5
6 2 3 1 2 84.2
7 3 1 2 2 88.6
8 3 2 1 3 95.8
9 3 3 3 1 89.2

K, 70.07  75.50 8240  80.97

K, 80.47  84.33 8247  81.17 WEMRAL:
K, 91.20 81.90 76.87  79.60 A3B,C,D,
R 21.23 8.83 5.60 1.57
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Tab.3 Affecting factors of saponification reaction
5 R/ C pH & BfEl/min - IE 2 RE) 2B

1 30 10 20 £ gul
2 30 11 40 £l
3 30 12 60 g,
4 50 10 40 PEES
5 50 11 40 Hi A,
6 50 12 40 A
7 70 11 60 B
8 70 12 20 gk
9 70 11 40 pigul
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Tab.4 Affecting factors of copperification reaction

hs T/ C Fif [71]/min WS LR
1 30 30 4.8
2 30 60 4.6
3 30 90 42
4 30 120 4.1
5 50 90 3.9
6 50 120 3.7
7 70 120 3.6
8 70 90 3.6
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Tab.5 Affecting factors of salt formation

5 WE/C WM pHE W /min | ZE pH [
1 30 11 30 10.8
2 30 11 60 9.9
3 30 12 30 11.7
4 30 12 60 11.0
5 50 11 60 9.5
6 50 12 60 10.6
7 50 12 90 10.5
8 70 11 60 9.5
9 70 12 60 10.5
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Fig2 UV absorption spectra of sodium copper chlorophyllin solution
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Tab.6 Main quality indicators of sodium copper chlorophyllin

WiH GB 26406—2011 A&, 5zl

pH {f 9.511.0 10.5+0.2
WERE[ B ((405£3)nm) ] =568 575+3
WS L AE 3.24.0 3.6+0.1

B (Cu) /% <8.0 7.5+0.1

TF A (Cu) /% <0.025 0.017+0.005
TR % <5.0 3.7+0.3
B As 31) /(mg - kg™h) <2 1+0.2
#Y(Pb)/(mg - kg™") <5 3+0.2
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Extraction of Chlorophyll from Decaffeinated Tea Leaves and
Preparation of Sodium Copper Chlorophyllin

ZHANG Jun', ZHENG Guoyi', DING Songsong®, WANG Weili’

( 1.Shandong Guangtongbao Pharmaceuticals Co.,Ltd. , Weifang 262500, China; 2.Deshi Energy Technology Group Co.Ltd.,Dongying 257029, China;
3.School of Chemistry and Materials Science, Ludong University, Yantai 264039, China)

Abstract: In order to fully extract the active components in tea, this study optimized the technological
conditions of extracting chlorophyll and preparing sodium copper chlorophyll from tea after extracting caffein.
The optimum technological conditions for the final extraction of chlorophyll and the preparation of sodium cop-
per chlorophyll are as follows.1) chlorophyll extraction ; extract with 90% ethanol at 60 °C for 2 h with solid-
liquid ratio of 1 : 5.2) preparation of sodium copper chlorophyllin:pH was adjusted to 11 using 10% NaOH,
then saponification was carried out at 50 °C for 40 min; then 10% CuSO, was added for copperization at 50 °C
within 1 h; pH was adjusted to 12 using 10% NaOH , to obtain the sodium salt at 50 “C for 1h.The quality test
indicates that the sodium copper chlorophyllin prepared by this method is consistent with the GB 26406—
2011.Therefore , the tea leaves after extracting caffeine can continue to extract chlorophyll, and after the chloro-
phyll in the tea leaves is extracted, the remaining tea residue can still be used in agricultural fertilizers and
breeding feeds, providing the possibility of continuous production.

Keywords : decaffeinated ; tea ; chlorophyll ; sodium copper chlorophyllin



