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ABSTRACT

Microalgae constitute a group of organisms characterized by their wide
diversity, whether in form or classification, as well as in metabolic processes. These
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organisms are rich in multiple secondary metabolites of great biological
importance, which may be either intracellular or extracellular, and among these
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metabolites are phenolic compounds. This study addressed the ability of two
genera of microalgae Chlorosarcinopsis eremi and Dictyosphaerium.sp isolated
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from Mosul city sewage water to produce phenolic acids and the effect of heavy

Heavy metals, elements (Cr, Cu, Ni) on the ability of the above-mentioned microalgae to produce

microalgae, this productivity. There was a difference between the two genera in the

phenolic acids. productivity of phenolic acids, as the genus Dictyosphaerium.sp had the ability to

produce Gallica acid, Rutina acid, Caffeic acid, chlorogenic acid, Qurcetine acid, and
Luteolin acid. The genus Chlorosarcinopsis eremi had the ability to produce phenolic
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acids (Gallica acid, Rutina acid), Apigenin acid, Ferulic acid, Qurcetin acid).
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especially chromium, as the production of chlorogenic acid was at its lowest levels
of 1.9 for Dictyosphaerium.sp. As for Chlorosarcinopsis eremi, its production of
apigenin acid reached its lowest levels of 1.2. While there was a slight difference in
the effect of each of the elements (Ni, Cu) on the productivity of phenolic acids in
the microalgae Dictyosphaerium.sp. As for the copper element, it had the least
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effect on the productivity of phenolic acids for the genus Chlorosarcinopsis eremi
compared to the nickel element. Accordingly, this study showed that heavy elements have a
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negative effect on the productivity of phenolic acids for microalgae that are used in many
pharmaceutical industries.
© 2025JWUPS, College of Education for Women, University of Mosul.
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.Dictyosphaerium sp el ll HpLs £/s¥1 &dle alludl Led,S3909,5s duwlal| ddgiall (oles¥) (1) Jou>

&SI ¥ Aallppm
1 oy Jo¥ deall 1 Jud ¥ aieadl
i Mol aay Jy _ H=all ded ds Aewlal aLS,
WweSdIppm il ppaicat! 3y 4eSdIppm il ppaicad! 3ay
38.2 control 35.9 control
42.6 38.4 Ni
Calic acid
44.7 40.6 Cu
39.6 36.2 Cr
29.8 contro 259 contro
33.6 29.8 Ni
Rutin
36.9 30.5 Cu
30.5 26.4 Cr
19.7 contro 16.8 contro
24.6 17.9 Ni
Coffoic acid
25.4 20.6 Cu
20.8 17.4 Cr
16.9 contro 14.5 contro
19.8 16.4 Ni
Chlorogenic
245 18.7 Cu
17.8 15.9 Cr
19.8 contro 17 contro
24.6 19.4 Ni
Qurcetine
25.9 229 Cu
21.9 18.7 Cr
12.6 contro 9.8 contro
16.9 11.9 Ni
Luteolin
17.4 13.9 Cu
13.9 10.2 Cr

Chlorosarcinopsis.eremi clz=lal) HpLs 1Y) adle aliludl Led jSGge 9,5 dwlall dtginall (oles¥l (2) Joua

@SJ! 4ulidl aaliPPM
Al aay Jo¥1 2l Al Jd Jo¥1 dall
_ Mot day Jo¥) 2y ] i =l Jd Jg _: ALl SLS,L
WweSIIppm il | ppaaiad! 3ay 4Sippm Judidl piaiad! 30y

30.5 control 27.9 control
33.6 29.8 Ni

Calic acid
37.0 34.6 Cu
27.0 25.6 Cr
349 contro 32.6 contro
39.8 34.5 Ni

Rutin

42.6 36.9 Cu
325 30.5 Cr
225 contro 19.8 contro
28.7 21.6 Ni

Apigenin
33.6 24.5 Cu
18.1 16.9 Cr
25.9 contro 225 contro
30.6 249 Ni

Ferulic acid
35.6 26.9 Cu
22.9 20.5 Cr
21.4 contro 18.9 contro
24.8 20.9 Ni

Qurcetine
29.8 22.5 Cu
18.0 15.4 Cr
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. Chromatography Laboratory
HPLC
Sample Info:
Sarnghe ID ¢ chilorogenic acd 5 ppa Amourt L]
Sample - chiorogenic acid 5 ppe ISTD Amount L]
Inj. Volume [ml]  : 0.1 Dilution 1
Autostop + 20.00 min Externasl Start - Start- Restart, Down
Detactor 1 : Detactor 3 Rangs 1 * Bipoiar, 2000 mAL, 10 Samp. per Sec.
Subtraction Chromatogram = {Meone) Matching - Mo Change
[mA]
1.2
10
0.8 ~
]
0.6
0.4
0.2
0.0
2 L] 3 ] 10 12 14
[min.]
Result chramatography Table (Uncal - F+| chiorogenic acid 5 ppm )
o Reten. Time Ares Height Area Height WOS Compound
[min] [mAL.2] [mAU] I%] [] [rmin] Pame
1 612 258779 74132 100,00 100,00 (¥
Total 2587.79 74132 100.00 100.00
. Chromatography Laboratory
HPLC
Sample Infa:
Sarmgle ID : apigenin 5 ppm Amount L]
Sarmzie : apigenin 5 ppm ISTD Amount L]
Inj. Vohsme [ml] - 0.1 Diktion 1
Autostop : 20.00 min Extzrnal Start - Start- Restart, Down
Detector 1 : Detector 3 Range 1 : Bapolar, 2000 mALl, 10 Samp. per Sec.
Subtraction Chromatogram = (None) Matching - No Change
[ma]
12
10
0.8
0.6 3
1
0.4
0.2
0.0 J
2 4 3 B 10 12 14
[min.]
Ressuilt chromatography Table (Uncsl - F\ apigenin 5 ppm)
o Reten. Time: Ares Height Aren Height W5 Compound
[rmin] [rméill.<] [mal] [*] [%s] [rmin] Hame
1 201 1854.70 584.14 100.00 100.00 0.25
Total 1854.70 584.14 100.00 100.00
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. Chromatography Laboratory
HPLC
Sample: Infa:
Sample 10 : qumeting S ppm Amowunt a
Sample * qurcetne 5 ppm 15TD Amoure 1]
Irj. volume [mL] - 0.1 Dilution 1
Burboetop * 20,00 min External Start  : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAll, 10 Samp. per Sec.
Subtraction Chromatogram : (Mone) Matching Mo Change
[ma]
1.2
1.0
08 ]
E -
=]
B
g 0.6
0.4
0.2
0.0
o 2 4 E a n 12 14
[min.]
Result chromatography Table (Uncal - F:h gurcetine 5 ppm )
Reter. Time: Are Height Bres Height wios Compound
i [mi] [maLLs) [mau] [%] [3] [min] Hame
1 EEL] JEERE] EEFET] Tom 10000 [Fi]
Tots 1414 EEFED] 10000 106,00
. Chromatography Laboratory
HPLC
Sample Info-
Sampie ID : Rutin 5 ppm Amourt o
Earmiphe : Pulin 5 ppm ISTD Amount 1]
Inj. Volume [ml] = 0. Dikution 1
Bartostop : 20.00 miin External Start - Start - Restart, Down
Dhetector 1 : Dhtmctor 3 Rang= 1 : Bapolar, 2000 mal, 10 Samp. per Sec,
Subtraction Chromatogram < (Rone) Matching - Mo Change
[ma]
1.2
1.0
0.8
3
-
0.6
0.4
0.2
0.0
L1} 2 4 ] & 10 12 14
[min.]
Result chromatograplhy Tabée (Uncal - F3 Rutin 5 ppm )
Ret=n. Timne Ares Height: Aren Height Wos Compound
o [min] [rmal.=] [mAU] | [min] Name
1 415 055.58 61204 10000 100.00 oS
Totsl 2055.58 612,04 100.00 100.00
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. Chromatography Laboratory
HPLC
Sample Info:
Sample ID : gallic ackd 5 ppm Amount []
Samgle : gallic ackd 5 ppm ISTD Amaunt []
Irj. Volume [mL]  : 0.1 Dikution 1
Autastop : 20,00 min External Start  : Start - Restart, Down
Detmctor 1 : Detector 3 Range 1 : Bapolar, 2000 mALl, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : Mo Change
[ma]
1.2
1.0
0.8
@
-
0.&
0.4
0.2
0.0
2 4 6 g 10 12 14
[min.]
Result chromatography Table (Uncal - F:, gallic acid 5 ppm )
o Reten. Time Ares Height Brem Height W05 Compound
[rmin] [rmlil_s] [mal] 3] [%] [mmin] Name
1 38 198508 GO0.Z1 100.00 100.00 035
Total 198508 600.21 100,00 100,00
’ Chromatography Laboratory
HPLC
Sample Infa:
Sample 1D = caffeic acid 5 ppm Amcant a
Sample = caffeic acid 5 ppm ISTD Amount a
irj. Volume [mL] - Dilution 1
Butosiop ¢ 20,00 min External Start  © Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAl, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching Mo Change
[mma]
1.2
10
0.8
-]
: 3
g 0.
0.4
0.z
0.0
1] 2 4 & 8 10 iz 14
[min. ]
Result chromatograpiy Table (Uncal - F:Y, caffeic add 5 ppm )
Reter., Time: Area Height Aren Height WS ‘Compound
i [min] [maLLs] [mas] %] %] [min) Name
T 480 JETEE] [SENTY o000 100,00 (¥
Total JEEE] BILIH 100000 10000
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. Chromatography Laboratory
HPLC
Sample Info:
Sample ID ¢ huteolin 5 ppm Amaourt o
Sample o luteplin 5 pom ISTD Amount o
Inj. Vohsme [ml]  : 0.1 Dikution 1
Butoston : 20,00 fin External Start - Start - Restart, Down
Detector 1 : Detector 3 Range= 1 < Bapolar, 2000 mALl, 10 Samp. per Sec.
Subtraction Chromatogram : (Mone) Matrhing = No Changs
[mA]
12
1.0
0.8 N
o
0.6
0.4
0.2
0.0
L] 2 4 & ] 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ luteolin 5 ppm )
o Remtmr, Time fres Height frem Height W0S Compound
[rmin] [malls] [mal] 1 [2e] [rmin] Hame
1 932 SA5.65 594.12 100.00 100.00 0.5
Total 985.65 599.12 100.00 100.00
—V. Chromatography Laboratory
ﬂ HPLC
Eample Info:
Sarmiple ID ¢ Ferulic acd 5 ppm Amournt o
Samiple : Ferulic adid 5 ppm ISTD Amount 1]
Inj. Volume [ml]  : 01 Ditution 1
Jutostop : 20.00 min External Start = Start - Restart, Down
|Detactor 1 : Detmctor 3 Rangs= 1 + Bapoiar, 2000 mAL), 10 Samp. per Sac.
Eubtraction Chromatogram - (None) Matzhing - No Change
[ma]
12z
0
0.8
3 w
0.6 =
0.4
0.z
0.0
1] 2 4 6 ] 0 12 14
[min.]
Result chromatography Table (Uncal - F2y Ferulic acid 5 ppm )
o Rt Time Ares Height fren Height WOS Compound
[min] [mUs] [mal] [ [%] [min] Mame
1 1075 IESLA S87.00 100,00 100.00 05
Total 265244 S87.00 100000 100.00

adgiaall (ales¥ (3) 8k
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‘ Chromatography Laboratory
HPLC
Sample Info:
Sample ID : sample 1 Amourtt [}
Sample : sampie 1 ISTD Amount [}
Inj Vokme [ml]  : 0.4 Diktion 1
Autnstop : 2000 mn Esternal Start - Start - Restart, Down
Dieteckor 1 : Deetector 3 Rangs 1 ¢ Bapolar, 2000 mAL, 10 Sample, per Sec.
Subtraction Chromatogram  © (Mone) Matching : Mo Change
[ma]
12
1.0
0.8 ]
i B
o o |
0.6 i < | |
||I | | || =
| o
0.4 3 | | F
- |
bl | | |
02 L .| I
VUL UL U
N E— L N N —
2 E 3 B 10 12 14
[min.]
Ressiilt chromatography Table (Uncal - F sampe 1
o Reten. Time Ares Height Acea Height Wo5 Compound
[rmiin] [mau 2] [mau] %1 %] [min] Name
T 387 WILA ] 10,00 10.00 015
2 412 308541 STLSS 1500 15.00 0.08
3 482 32LIL ST2E5 1500 15.00 0.08
K3 516 36508 71330 =00 pEti ] 0.0
5 78S LT TIAI1 =300 B0 0.0
3 538 THRLIS 12250 1300 40 007
Total 17985.08 3419.08 100.00 100.00
7" Chromatography Laboratory
‘ HPLC
Sample Info:
Sample 10 : sumple 2 Amount 1]
Sample - smmple 2 157D Amourt (]
Ird. Volume [mL] HL S8 Dilution 1
Autostop + 20.00 min External Start  © Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mALl, 10 Sample. per Sec.
Subtraction Chromatogram ¢ (Mane) Matching : No Change
[maA]
1.2
1.0
08 =] &
d 3
5 =
= n B
g 0.6 :
h ] | | s
| &
04 g || | || || i
\ \ !
L Ll |
0.2 |I II | ‘ | | | |
| L
'n \ \
AW AN A I\
0 2 ] & a 10 12 14
[min.]
Result chromatograghy Table (Uncal - B\ sample 2 )
Resten. Time ) Helght Brea Height WIS ‘Compound
e [min] [maLs) [ma] [%] [] [min] Hame:
T EXT] TIEEES LED 1000 T s
F] L] IZ590 ET208 LA L) [T}
E] 488 145 ET0.50 150 1500 [
El [ AEZ5.9 TIEED F=E Zam [EC]
5 7.88 4145.00 TLLEE ) 200 0.10
B EEX 212580 AILAE T 1400 [T
Tota 1536305 LT 100.00 100,00
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Chromatography Laboratory

HPLC

Sample Infa:

Sample 10 : sample 3 Amount ]

Samphe = sample 3 15TD Amourt a

iry. Volume [mi]  : 01 Dilution 1
Autostop © 20.00 min External Start  : Start- Restart, Down
Detector 1 1 Detector 3 Range 1 * Bipolar, 2000 mALl, 10 Sample. per Sec.
Subtraction Chromatogram ¢ (Nane) Matching * Mo Change

0.8

0.6

Absompiion

04 2

6.15

———— Tl

e §.36

0.2 |I ‘ | | | |
\ U U
L N S\
o 2 4 & a o 12 1“4
[min.]
Result chromatograpity Table (Uncal - Fr), sample 3 )
N Reten. Time Height Area Height Wi ‘Compound
[min] [maLLs] [maw] %] [48] [min] Mame
1 30 TH0EE IS wm i) [
] 11 359 60 ETLED T 500 [
3 484 32145 STLES 1500 1500 008
Kl 6.15 5L TIESE 8.0 FEX ] [ET]
5 .81 4558.90 TLLED =X 2300 010
5 a38 7362 50 42550 W a0 [
Tt FOL64 50 EFEET T00.00 10000
Ni Before
7. Chromatography Laboratory
z HPLC
Sample Info:
Sample ID + samipie 4 Amourt [}
Sample : sample 4 ISTD Amount [}
Inj. Volme [ml] @ 0.1 Dikution 1
futostop + 20,00 min Esternal Start = Start - Restart, Down
Detector 1 : Detector 3 Range 1 = Bipolar, 2000 mAL, 10 Sample. per Sec.
Subtraction Chromatogram  : (None) Matching = Mo Change
[ma]
1.2
1.0
0.e o
i E
a8 ||
0.6 i % | |
||| I| | || 2
-
04 20| | | I
.| .| |
0.2 o | | | |
UL UL L
ol J U I AN AN
2 4 [ B 10 12 14
[min.]
Ressuilt chromatography Tabée (Uincal - F\ sampie 4 )
o Ret=n, Time Ares Height ) Height W05 Compound
[min] [mAlLLs] [mAl] [ 2] [min] Name
T 38 736550 150 10.00 T0.00 [
2 415 ISALIL 57245 15.00 15.00 0.08
3 488 3369.50 572599 15.00 15.00 0.08
£} 612 58470 71140 300 00 [T}
5 786 A336.90 7166 300 00 [T}
3 ] TIAL74 32350 1300 00 007
Toeal 20340.15 3410.59 100.00 100.00

Ni After
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9

Chromatography Laboratory

HPLC
Sample Info:
Sample ID + sampie 5 Amourt [}
Sample : sample 5 ISTD Amount [}
Inj. Volsme [ml]  : 0.1 Dikution 1
Autnstop + 20.00 min Esternal Start  © Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bapolar, 2000 mAL, 10 Sample, per Sec.
Subtraction Chromatogram = (Nane) Martching : Mo Change
[ma]
1.2
1.0
0.8 =1
i B
5 B ||
0.6 i < | |
||| I| | |I 8
-
04 E |l | | I
|
oo | | |
0.2 I | || | |
U L'\ NEEAN
L —— \ — — e ——————
2 4 B 10 12 14
[min.]
Ressult chromatography Table (Uncal - F\ sample 5 )
o Reten. Time: Ares Height Bren Heighe WO5 Compound
[min] [mAlLs] [maAl] 3] 2] [rmin] Name
1 385 2065 265 10,00 0.0 005
2 416 311265 570.99 15.00 15.00 0.08
3 45 3G0.25 57155 15.00 15.00 0.08
£} 618 T30 71258 7300 B0 010
5 72 HELES 71565 7300 B0 010
3 538 TS89 ] 1300 400 007
Total 15268.50 3415.12 100.00 100.00
Cu before
. Chromatography Laboratory
HPLC
Sample Infa:
Sample 1D : sample & Amcant a
Sample : mmple & 1STD Amoure (]
irj. Volume [mL]  : 0.1 Dilution 1
Autostop * 20,00 min External Start © Start - Restart, Down
Detector 1 : Detector 3 Range 1 ¢ Eipolar, 2000 maLl, 10 Sample. per Sec.
Subtraction Chromatogram : (Mane) Matching : Mo Charge
[ma]
1.2
1.0
08 2 ]
-
B
= v 8
g 0.6 e -
I | | [ -
| =
04 8 |I | | || \
. || I
| | |
02 \ |I | ‘ | | I
|
\ U
A AN AW J\_
o 2z 4 & & iz 4
[min.]
Result chromatograpity Table (Uncal - Fiy sample & )
N Reter. Time: Arex Mgt Arex Height WS ‘Compaound
[min] [mAL.s) [mad) %] [36] [min] Mame
T EET] FEFLR L IEL50 0.0 ] s
] 415 &G EFLER W 1500 [
3 48 371410 STLAS 1500 1500 [
= (L] [FLER FIIES om W ]
5 .88 412014 FILED nm 00 010
[ EER 223104 41LED 00 1400 [
ot T5E81 40 ST T00.00 10000

Cu After
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7’ Chromatography Laboratory
‘ HPLC
Sample Info:
Sample 1D : sample 7 Amount a
Sample : mmpie 7 1STD Amount a
ir. Volume [mL] @01 Dilution 1
Autostop * 20.00 min External Seart 1 Start- Restars, Down
Detector 1 : Detector 3 Range 1 + Bipolar, 2000 maALl, 10 Sample. per Sec.
Subtraction Chromatogram @ (Mane) Matching + Mo Change
[ma]
iz
10
0.8 e P
] 3
5 -
= e &
g 0.6 - -
- - o
| [ [ -
04 L] |I | | | |
' |
(L O | |
02 Vot ‘ | I I
I L
\ \ \
SN S\
o 2 4 E 8 10 12 “
[min.]
Result chromatograginy Table (Uncal - Fr sample 7 )
Reten. Time: Ares Fesgit Aren Height Wos Compound
te [min] [maLis) [mas) %] [5] [min] Name
1 EET] I130.55 ELTFE] 0.0 K] [
] EED) 318670 ETE50 = 00 (=]
3 482 310415 E74.11 10 1500 [
] [%¥] EivEN TIEES pii i} Fii ] (L]
5 785 4158.90 TIES0 A0 00 [ET]
[ 937 FITER EFEr) W00 1400 (15
Tatal [LISEET) HIGED 100.00 106,00
Cr Before
. Chromatography Laboratory
HPLC
Sample Infa:
Sample 10 : sample 8 Amoant (]
Samphe : sample & 157D Amount (]
Ing. Volume [mL] 0.1 Diluticn 1
Autostop 1 20.00 min External Start  : Start- Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAL, 10 Sample. per Sec.
Subtraction Chromatogram ¢ (Mane) Matching 1 No Change
[ma]
12
1.0
0.8 g 2
] ]
5 ~
8 4 B
g 0.6 o -
| | |
| | | 3
o4 g 1 | \
b || I
| | | [ |
* | I| \ | I l |
'k U U
W N S\
o 2 4 & E 10 12 4
[min.]
Result chromatograpiy Table (Uncal - Fr, sample 8 )
o Reten, Time Area Heght Area Height WS ‘Comgpourd
[min] [maLLs] [maws] [%] (%] [min] Hame
T EET] T3, TELAD T 100 [
z a1z TI5aT 559 L) 1500 (]
E] 4.88 3230.65 STLES 15.00 1500 008
] [FH] 415430 TINED Bm il (5]
5 7.0 485299 TIIEE ] ] 010
[ 438 121459 42280 Hm 1400 07
Tatal [EFLET] ISR 10600 T00.00
Cr After
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7‘ Chromatography Laboratory
ﬁ HPLC
Sample Infa:
Sample ID : sample 9 Amourt: [}
Sample © sample 9 ISTD Amount o
Inj. Vohume[ml]  : 0.1 Cikutian 1
Autastop : 20,00 min External Start : Start - Restart, Down
Dietector 1 : Detector 3 Range 1 © Bapokar, 2000 mAL, 10 Sample. per Sec.
Subtraction Chromatogram : [None) Mt hing : Mo Change
[mA]
1.2
1.0
g
r
0.8
‘ 2 5
= = -
|
| L 2 h
I \ |
| ' '
0.2 | \ |
|| \ \
J I\ I A _
0 2 4 [ 8 10 12 14
[min.]
Result chromatography Table (Uneal - F:\ sampie 9 )
Mo [Rezmtmr. Tirme Ares Height Ares Height Wos Compaund
[mmin] [mals] [mAL] %] [2:] [min] Narme
T ] SEILAT BO0.14 7500 =00 [5T]
2 385 451266 B4L15 20,00 20.00 0.08
3 214 401577 600.25 20,00 20.00 0.08
£} b T589.50 5580 1500 15.00 [T
H 1015 JESE.00 12165 2000 7000 (]
Tekal TS 2659.99 100.00 100.00
. Chromatography Laboratory
HPLC
Sample Info:
Sampie ID : sampie 10 Amourt [
Sarnzie - gample 10 ISTD Amount o
Inj Vohame [ml] = 0.1 Diktion 1
Autostop : 20.00 min Esternal Start  : Start- Restart, Down
Detector 1 : Detector 3 Range 1 : Bapolar, 2000 mAL), 10 Sampile. per Sec.
Subtraction Chromatagram : [None) Matzhirg : Mo Change
[ma]
1.2
o
3
0.8
\ & =
- - ~
<] 9
. % |
0.4 | ~ |
| |'|I II
0.2 | | | |
| L '\\ H
SN I A N _
[1] 2 4 6 & 10 12 14
[min.]
Result chromatography Table (Uncal - F2\ sample 10 )
Reen. Time Bres Heghe Brea Heighe WS Campound
Mo [rmin] [maULs] [mau] %] [*=] [rmin] Narme
T B 536591 B4 =0 =00 010
Z 3.89 ] 640,68 20.00 20.00 0.08
3 ESE 412459 60130 2000 20.00 0.08
£l T T[EE E R 500 1500 [
G 017 EEFRT) 4@ 000 70.00 [
Tl 15536 ] 100.00 100.00
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Chromatography Laboratory

HFLC
Zample Info:
Samphe 1D = sample 11 Amount [:]
Sample - sample 11 157D Amourt: a
Iry. Volume [mL] HLS Dilution 1
Autostop © 20.00 min External Start  © Start - Restart, Down
Desector 1 : Detector 3 Range 1 © Bipolar, 2000 mALl, 10 Sample. per Sec.
Subrtraction Chromatcgram © (Mane) Matching : Mo Change
[ma]
12
0
-]
i
0.8
-] = o
2 0.6 A 3 =
e | | 8
|
04 | B |
|| P. |
|
0.2 |
|| \ |I " \
I I | SO L N | U | NA— | G -
4 & a

in 12 1

] 2
[min.]
FRiesult chromatograpity Table (Uncal - F:' sample 11 )
o Reten. Time: Area Heght Area Height WS ‘Compound
[min) [maL.s) [mau] [%] [%] [min] Hame
1 108 SALZGE BOO.1L Em =00 [T
] TE EENET] LA Fli) i) [I7]
3 4.15 4251 44 BO0.BE o000 20.00 [T}
£l TES THETS 35265 500 1500 [T
5 1012 352011 #1511 ) 20.00 008
Total 2013128 BRSO 100.00 100,00
Ni Before
’ Chromatography Laboratory
HPLC
Sample Info:
Sample ID : sample 12 Amourt o
Sample - sampie 12 ISTD Amauntt o
Ini. Volume [ml]  : 0.1 Diktion 1
Autostop + 20.00 min Ewt=rnal Start  : Start- Reswart, Down
Detector 1 : Detector 3 Rangs 1 = Bapolar, 2000 mAL, 10 Sample. per Sec.
Subtraction Chromatogram : [Mone} Matching = No Change
[ma]
1.2
1.0
g
0.5
‘ g =
- =
] d
|
0.t | ‘ | 2 l|
| | \ II
0.2 | | || II |
| \ \
S\ . AN _
2z 4 3 [] 10 12 14
[min.]
Result chromatngraphy Teble (Uncal - F2\ sample 12 )
Rt Time Ares Heigre ) Height WO5 Compound
ta [rin] [ma.s] [mau] ] %] [rmin] Marne
1 205 512066 B0144 25.00 25.00 0.10
z 386 HASLEE 40,60 20.00 20.00 0.08
3 418 414850 BIL45 20.00 20.00 0.08
K TEZ =am TH0.80 1500 1500 oS
5 10.10 EREE) L] 0,00 .00 008
=] 1552411 L2 100.00 100.00

Ni After
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Chromatography Laboratory

HPLC
Sample Infa:
Sample 10 = sample 13 Amount a
Sample : mmple 13 ISTD Amaurt a
irg. Volume [mL] -0 Dilution 1
Bartostop + 2000 min External Start @ Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAll, 10 Sample. per Sec.
Subtraction Chromatogram ¢ (Mane) Matching : ho Change
[ma]
1.2
10
g
~
[iR-]
E =] -
B - - =
g 0.6 =
=
g
0.4 [
0.2
0o p———nl ol
o 2 & 8 10 12 pL]
[l
Result chromatcgraphy Table (Uncal - F:\ sample 13 )
Reter. Time: Area Height Bren Height Wis ‘Compound
o [min) [mALLs] [maas] [%] %] [min] Mame
1 I3 =T BOOIA Em 500 [[ET3)
F] 18 43530 EEE o 2000 (]
3 414 4854.77 BOOLED oo 20.00 1]
] TEE FEEFNT ELTH Em 1500 (1
5 10.18 315490 427.50 o 20,00 oo
Tatal 2032559 BEES0 100.00 100.00
Cu Before
‘ Chromatography Laboratory
HPLC
Sample: Info:
Sample 10 : sample 14 Amcunt a
Sampie : sampie 14 15TD Smourt: a
Irj. Wolume [mL] 0.1 Gilution 1
Autnssop + 20,00 min Esternal Start @ Start- Restart, Down
Detector 1 : Detector 3 Range 1 : Bipclar, 2000 mAU, 10 Sample. per Sec.
Subsbraction Chromatogram : (Mone) Matching : No Change
[ma]
iz
1.0
=1
i
0.8
s 2 =
g = g =
g 0.6 E
0.4 3
0.z
0.0
2 4 & a 10 12 1
[min.]
Result chromatogragiy Table (Uncal - Fr, sample 14 )
Reter. Time: Area Hesght Area Height Wos ‘Compound
e [min] [mAlLs] [mau] %] [%] [min] Hame
T X A BOL1 =] =] [ED]
] ELE] [EELEE] EALAE B 00 (]
3 418 4124.58 EDLEE 200 20000 [T
q 755 215079 IFEE =0 1500 0G5
5 10.11 322590 428,50 .00 20,00 ()
Tatal 2124590 BEG.BD 100.00 100.00

Cu After
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‘ Chromatography Laboratory
HPLC

Sample Infa:

Samgle ID : sampie 15 Ameourt: []

Sample - sample 15 I5TD Amount []

Inj. Vohsme [ml]  : 0.1 Dikstion 1
Autostop : 20.00 min External Start  : Start - Restart, Down
Detector 1 Detector 3 Range 1 © Bipokar, 2000 mAL, 10 Sampie. per Sec.
Subtraction Chromatogram  : (Nene) Matching - Mo Change

[ma]

12

10

5

Absaption
o o
& &
— 388
412
10.17

|
0.4 | | g‘f [I
| | \ II
0.2 | | || \ |
| \ |
S\ L ! N ~
2 4 [ B 10 12 14
[min.]
Result chromatography Table (Uncal - F-\ sample 15 )
o FReten_ Time Ares Heighe Bren Heighe W05 Compound
[min] [mAU-=] [mau] =] %=1 [miin] Name
1 05 S012.65 BIZ00 7500 =00 010
2 358 4114580 G145 20,00 20.00 0.08
3 412 414155 6059 20,00 20.00 0.08
£} 78 066 ET 1500 1500 [
5 017 IE5E0 2155 000 .00 [
Totml 15457 68 TEAGED 100.00 100,00
Cr Before
7‘ Chromatography Laboratory
z HPLC
Sample Info:
Sampie 10 : sample 16 Amount (]
Sample : sample 14 15D Amount L]
). Volume [mL] ol Dilution 1
Autostop * 2000 min Extmrnal Seart @ Start- Restar, Down
Detactor 1 t Detector 3 Range 1 + Bipolar, 2000 mAL, 10 Sample. per Sac.
Subtraction Chromatogram— + (Mone) Matching * Mo Change
[rma]
1.2
10
-
b=
0
B £ @
g o TS 2
ie | l g
|
04 | | 2 |
| |
| |
02 | | | |
| | \ |
o [N AU | V! | N
1] 2 ] 6 ] 10 12 14
[mi.]
Result chromatography Table (Uncal - Fr sample 16 )
Reter. Time Ares Height Ares Height was ‘Campound
Ra [min] [maL.s] [maus] [%) 5] [min] Hame
1 EX] EE6.78 BOLAH = = (5]
F] TEE [EEET [ ] ki) o8
3 414 4145.88 BOL.50 X 2000 (]
Ll 7B 155 IGIEE EX 1500 005
5 1013 33599 421 85 o] 20000 008
Tatal 20145 99 WE01D 100.00 100,00
Cr After

Chlorosarcinopsis.eremi s dall (5) JS&
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