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Fig 1 The yield of total chlorophyll content (TCC) at
different Liquid/Solid ratio

S 358 s (51455 4 il eslizal 5550 D o] Ol e
G il DIV] a2l 35 Guas LS 5 Il gl
By C\-”L:M\ v.iu_}.? d:"i‘}e] e del>= o3l “ I~
Tl Olse g Sldis & Odowry 51 gy ST VAT 52 0
ol sltle [VA] WS ey 2l o b dile e ool
9358 slp I~ u.il.}\}.? o (m BEYY Ll 53) adsl osle
e [Tr] das e SR 0 oS | B LS 5 o Al

Ly dels esle & I s 201531 L C\Jsgz.,,\ o33k il

YA

52 55 g S|

S5l el s 5 b s S Olse S o511 gl

L Gy A Ostal 3leslizad bl e 55 5ai Sle las

Lo gl 180 5 W Glazse Job s badses ol

Biochrom s 5 BC47358 Ju) jie s 5 Kl olSams

Olser 5 Jyad 3l eslizal L5 A sl (OIS sl

V0T s S alows JS L5 JS

LSt #(202 Ags + 8.02  Ags)*100/1000

o3 055 e SV il p S ) IS s JS= ilesds

(4 30

et b g NS (5 xS 031 ==Y

Ab dsloe 1) o Yo s 1 edd S wpal 5l e 8

A e 4 ki T L 5 espe = (V0 spH) olis

Al dsbe b dleee ol 51 ) e Ve S il

Job 53 0 o 5 as sl 1l e Vo e 4 Sl

e Sl el Aoy Al skl gl £00 2

IVT s aelome 5 g ) olinl b e kb s IS

o okds IS i b posls dops=(Ades™ o
/(& 503 03 5% 070)

00 moe dsb 53 diped Sl Olis Ados Wy b nl 5o S

Lo S el €sed Cde Dld S 0710 sde 5 il

Al el £00 g Jsb 5o

Sy a5 S 05l -Y-Y

SUeslizal boedds ag slaoslas @) e Lerls

C04- Ju. LColorFlexHunterLab) —_J zlaolKens

D] Sy & (0156 L 1005-631

Gl oo 5 4 g byl ol b A=Y
Oeman 5 dalr el 4 Pl s e OB G
PH o me ot (L35I8 gl sap ol sl slasles
W T s 0les 5 b e emas 5 e ShE 0o e
50l G 3 5 SB SS b s bl TS e s JS
L oSl (slawls dor 0ge31 5 SPSS 21 1331 o 5 51 eslizal L

A o3lial 140 Olabl law


https://fsct.modares.ac.ir/article-7-28186-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-31 ]

W‘\/\ J‘:: g\-\ 09> g/\Qa)w

Slads slaas il aS s S edalie (YWV) Sy s ool
S S e33l il cge il e LLE L C\‘P'::.,:\
o DAL clll o33l 6,8 OF 5l e ax Sl sss
S B 5 eSS gl () 0las 5 S5
sdalin 5 Loy plosl o Jler b ) e gl S
@) S slagl sl Sla> e a0 plsaal eajl &S s S
w0 SUS 5 opl JS Ol 4 S il LaalS (681 o5
5 OB o33l ps s e 3 3L Sl el IS 055 )
Gl e e 5 4 S1Cal Bl LYY s o SSE
e IV S S a ol e s 5 T8 S S s Sl
[ve]

G} S 53 S Wa S 28 (Y A) P50 5 SIS
033 ¢5) TN B>« Chlorella vulgaris Sewss s
Vgl Al ol als e 5a(dD i) e 4 b e o0 S5
oy 0355 Sy Sa a3le 08 (sl 4 3518 0 5 e
05 Gl e S ke YA pss d o s sl b sl
osle S sl oS e VA @ ppu e 53 5 i 0sle
IYY] ey, S

Sr a3 p g ke HU TF

o s AS sl

23 bogasie HILLL Sl Jbdcan; S5 S Jdo s
Lo 0s 0233 L aS sl LB 5 dl el = 58 Lyl 2
303 2 )8 1AE s 53 0228 55k a5 5 pE e L e
Sy oo b 3o oSeeS bl 5 Ll cnl 035381 L [Y]
2pir bols (S8 a% (et ld) 6 iddd e

S5 03 e JB5 IS J sl (g5 ald e a2
Jeis S s T s sl mell b .ol ol esls OLid Y
Vil sl s e Aol Ol s Ly pH LS 51 s
I pllas i azileaS aids v ol Kle axmys Vo
S oy dald B @ by G el Olie (ST
o ald Dl e CBIE LIBIL 5 5 e 30
R SS) Koy S Ol et sk 4 Sl S8
(U3)S 035 0 o 038) 1V 0 0 oo lale & by s (@

A Ol s Ve Bl 1l ol OF S e 5 5

3 LS sldshe Gl e ST 358 (415 Ol
o (K S5 gl Al 5 Dl (Ll e
S s S Zlaad b (T IS 5 SIS T sl
Jb5,8 U5 sSs SadaliwChlorella vulgaris S
ssb s Pl ey G Sl Sl Sl ISl Sl
8355 Caw3 O35 p,5) 0 4 T Sl ol ui‘;‘y" L
53 Ll Sy (Rl 5 IS Ola( D 2 oo 4 2 5b e
OLKan 5wk [YY]Csl ials 6105, cpl ) s
I 4 ol wsle s 5l L oS s S 518 (Ya18)
e o 5 3l 1SS 2l 033k Olge I

IYFT il 2als o3l oDl o gl

‘_}.}‘,)S ob}l.: }2‘.’.‘ 4.19-}0‘9.3 C‘ﬁ.«‘ J.;\S—Y—V
ob)'l.f u,\..i\je\ o g0 .,L,\}_}";a C‘jxi.w\ Oleds sl J\...:‘\J.e\
glAsel G B e D] a5 Skl sy S S
Oy OY/Y PClles ool Ll 53 gl A= ,e 53 ol A
2 A ) VT el asbe 4 S IV ol 5 adds YE/AY
oML:..AY Jg)bé)jlédw 'C"'é;)\j;w")ﬂs)}“((’;
Ol Q:.i\;& b o2 L) slads e C\Jx:.,a\ el o
@ S |y Al 023k Sl s sk 4 (S I G pne
93 C\f::.w\ 033k 53 Sl 4 Slesls bl lad> oSG &
odalis ((aj_fﬂjz.;d\:n) YA =V Lo Vo lds

5

N

a
a
c I I
20;1

; 151,51 10;1,10,1

TCC {mg/100gd.m.)
o wo ~ w o -~d
S S o = S =]
(=] =] o (=] =] o

—
=
(=]

(=]

Treat

Fig 2 The comparison of the yield of total
chlorophyll content (TCC) during single and double
step extraction
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Fig 4 The effect of temperature on the greenness
value (a*) of the chlorophyll solution
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Copper chlorophyllin is a water soluble pigment and has a wide application in the drink industry. The
aims of the research were,firstto compare single and double step extraction of chlorophyll to achieve
the highest yield,second to optimize the producing of copper chlorophyll complex and finally, to study
the stability of copper chlorophyllin in mint drink at room and accelerated temperatures during time.
First, the chlorophyll was extracted from grass by single and double step extraction and the optimum
condition was determined. The effect of Cu concentration (0-200 % w/w), pH (3-9), temperature (40-
100 :C) and time (15-180 min) on the greenness value (a*) was optimized. After saponification of the
produced copper chlorophyll, water soluble copper chlorophyllin was produced. Finally, mint drink
containing copper chlorophyllin was produced and its color stability was investigated at light/dark and
room and accelerated temperatures (25 and 42 <:C) during time. The results indicated that the highest
yield of chlorophyll (590 mg/100 g d.m.) was obtained by double step extraction with the solvent/solid
ratio of 10:1 (ml/g). The highest a* was obtained at cu concentration of 100 % at 80 ©C during 60
min. Mint drink containing copper chlorophyllin was stable at different conditions of light/darkness
and room and accelerated temperatures but in the drink containing commercial copper chlorophyllin,
this pigment was precipitated.

Keywords: Chlorophyll extraction, Grass, Copper chlorophyllin, Drink

*Corresponding Author E-Mail Address: saberian@acecr.ac.ir

Yve


https://fsct.modares.ac.ir/article-7-28186-fa.html
http://www.tcpdf.org

