o [ P E 2 A 2k 2020 4F 10 H 4R 40 2545 10 1] CJITWM, October 2020, Vol. 40, No. 10 -1225.

- KBRS -
B AR TS 55 1 B R T 1 PRI 27 T 5

Eh BT AR ko ZERA 1A
F ROk & k£ ALT

HWE HH RKARAEAZHEAWLBIE(AAD) 5 EEMAXEANERAZ, Fix %30 26 A
Atk SD K AL A 2 G *F B 20 AAD A& AL BIEL A28 10 R, 54 F A2 &K 25 mg/mL %
hEE 50%KEARMZ2mMLET, X1 K, E410K, UWEIARA—KHENL AEA2h EEE
T T AL, iE AR R AR €% — v AT AT 1 % (UPLC-Q-TOF) #2 il X R fe & b 69 Rl = 4, Rk
205 R 32 A Markerlynx #4541, K A £ 4 4 #7 (PCA) F= iE & 4R 3& ) = 5 ik #] 5] 4 #7 (OPLS-
DA) 3t 2B 184X, = 34T % T4t 547, IR VIP( Variable Importance in the Projection) >1 5 it #%
JE A M ARitdy | FFi it P<0.05 #= fold change value >2 k# T A W&, R —FHFE L. AAD 4,
PTE AR S R G 3 B EL Y MILKRAR R EIE S A FHERK 2 BAKRBFLAIA KT,
#ALE 10 R ,AAD 41 MTa EiEs L = & sf B b4 34 90 2 F % ( P<0. 05) ; AAD 415 I% A i 4iE 28 Jb 4%
EFAGHFEL(P>0.05), 2h £@EE . #HF 510 R, AAD AL =T O BA LR A B85
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OPLS-DA s #rffh = a4 AAD 40 Mera B iea SR XA R TAA L H 5 AAD 40 JEra Eirs 5 =

g, AADAS TR 2 AN Aa it mmEirmb e 21 MNE AR EHm, £ AAD 4 Tk
R IR T AMR G A AR E N O-B B S L A B R R H AR T =% 5 A VPGPR B dr &
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Metabonomics Study on Antibiotic Associated Diarrhea and Pi Yang Deficiency Syndrome
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ABSTRACT Objective To study the correlation and intrinsic relationship between antibiotic-
associated diarrhea (AAD) and Pi yang deficiency syndrome (PYDS) at the metabolic level. Methods
Thirty 6-week-old male SD rats were randomly divided into blank control group, AAD group, and PYDS
group, 10 rats in each group. Rats in the three groups were respectively administered with normal saline,
clindamycin (25 mg/mL) , and 50% rhubarb decoction (2 mL), once a day for 10 successive days. The
general situation, body weight, and total fecal weight (in 2 h) of the three groups were observed. The me-
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tabolites in serum were detected by ultra-high performance liquid chromatography-quadrupole time-of-
flight mass spectrometry (UPLC-Q-TOF). Metabolomics data were analyzed by Markerlynx Software, and
principal component analysis (PCA) and orthogonal partial least squares-discriminant analysis ( OPLS-
DA) were used to perform multivariate statistical analysis of metabolites between groups. VIP (variable im-
portance in the project) >1 was selected to screen potential biomarkers, and the biomarkers were deter-
mined by P<0. 05 and fold change value>2. The general statistical data were analyzed by SPSS20. 0, and P
less than 0. 05 was considered as statistically significant. Results General conditions: Compared with
the blank control group, increased stool frequency, loose stools, reduced mobility, fatigue, and withered
hair occurred in the AAD group and the PYDS group. Body weight. On the 10th day of modeling, body
weight decreased more significantly in the AAD group and the PYDS group than in the blank control group
( P<0.05). There was no significant difference between the AAD group and the PYDS group ( P>0.05). To-
tal fecal weight in 2 h. On the 5th and 10th day of modeling, it was significantly higher in the AAD group
than in the blank control group ( P<0.05). There was no significant difference between the PYDS group/the
AAD group and the blank control group ( P>0.05). Metabolomics: There were differences in peak height
and peak area of serum mass spectrum among the AAD group, the PYDS group, and the blank control
group, which indicated that the contents of some substances had changed.OPLS-DA analysis showed ob-
vious clustering in the blank control group, AAD group, and PYDS group, which could be used to effec-
tively distinguish the three groups. Totally 22 biomarkers were identified in the AAD group and 21 biomark-
ers were identified in the PYDS group. Seven identical endogenous biomarkers were screened out in the
AAD group and the PSYD group: O-Phosphohomoserine, glutarylglycine, dodecanoylcarnitine, VPGPR
enterostatin, DG (14:0/14:0/0:0) , D-Urobilin, PI [16:0/18:2 (9Z, 12Z) ]. Conclusions
correlation between PYDS and antibiotic-related diarrhea at Chinese medicine symptoms and metabolic

There is certain

levels. Both might affect the metabolic pathways of amino acids and fatty acids.
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LA P ST R B Ry sg ™, EE T ez
[F] F) PN PEE 2R ke 2 A . B 008 S, PRt AR A 9
FARE A 2 (W 55 5 v, A8 8 FH 90 2E R B0 AAD
5535 5 25 ) 3L BH K MR A | i FH A v A (R -
PUZ AT K ATETTR] 3% (ultra-high performance lig-
uid chromatography-quadrupole time-of-flight
mass spectrometry, UPLC-Q-TOF) #:l SD K f
BAIALTRT , U5 20 3 A [RIASE R g P b i 40 , 2 1 DA

SCEEhY) SPF Zilfietk SD KRR 30 H, Rk
6 J& ,{4H (150£10) g, W4Tt 5t 238 R AL SE 56 s H A
HBR T, S8 IES . 11400700185238, 1/ AT 4iF- 5. SCXK
(3)2018-0079, K EAEAL 5 s 24 K2 7R U7 BE B S 5
YR, EiE 21~23 C AR 40% ~50% , [
HUOKIEE SN SR 1, AL Edt b B 2R
2EARIT R BESh YIS IR HEZS 51 254t (No. 20180526)

2 R XA K O (RS, S5 Fish-
er vl L5 .142146) R (g, 55 Fisher &
w,fit5:140362) , £ WK (JEEIR) . JEE UPLC-Q-
TOF 1% ( Waters ,SYNAPT G2 UPLC-Q-TOF) ; VOR-
TEX-5 W HER & % (VLI ] bR 0L /R AR il 3 A B
A sMIKRO22R 525 3074 75k B30 ML ( LAB-WAY-
SCIENCE, & [# ). 52 5 M 25, #h mRow k& &R
(CAS321462-39-5,UPS % ,83% ,800 ug/mg) ; K%
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74 HOA) W TAE s B 25K 2E ARy BR B 2 17 .

3 el Al 30 K SD K FUR FHREHLEL
FHRE N FAXT IR AAD 2 B FH B IR, A
10 K, #%3CHR[5,6 [ S iy 7 Beai i . 25 X IR ZH T
AFEER K 2 mL E H; AAD 4T A E (&
250 mg/kg , #JE 25 mg/mL, F A= BER K EC ) 2 mL
VO JWLBH K IE AT K K B (50% YR ) 2 mL
VER RER IR GESAZ 10 K,

4 A TETEAR SRS DL S AR B
FERPRE 1 AR e 2 h ZE G E SRR oK,
PN O DU 2Sniky/ SRSy X N et INR R R v i

5 R

5.1 FARERMEMEHE  REGEBRIIZ )G,
ERIMIBRE D o BRI T 5 10% 7K G SR, K BRI 3 50
JKEM 5 mL, 2836 F#E 2 h, UEELE 4 °C 3 000 r/min
B0 15 min A AR BRI . R BRI meE -
80 °C AR AR AR, I T =20 B

5.2 fEEdlE  SHHTED RHAAERY I T 37 C
SR 2 min 48 200 wL [l T EP 4, LA 600 pL
ZNE IRHE 10 min, 4 °CF 12 000 r/min &.0> 10 min
FRRE , WHCERER 700 wL FHH EP &, 2K
T R ORAE T -20 C KRR, FRRill . 45 MG FE 5
SR 40 wl R AJIE i IR A A AR T A
(QC) #E . AT B, 73 5 A 10% &N
200 pL F EP HE % ,4 C T 12 000 r/min & .0
10 min, B FiEW 150 wb FHERE/ NS S0 ke

5.3 BlliRENIER N A5 BRI Wa-
ters /A # C18 {43 F: (ACQUITY UPLC HSS C18
1.8 pm, 100 mm x 2.1 mm, Column. Part No.
186003533, Serial No. 013033219157) , a4 &
FAE AR 40 °C L HE 0.4 mL/min; i S AH A A
A JK+0. 1% W, B : LN +0. 1% IR ; #6 B2 Ve FE ¥
R, #HEEN 4 b, AR 10 C,

e i E R AR R S

I 1] ( min ) it (mL/min) A(%) B(%)
0.0 0.4 90 10
1.5 0.4 80 20
4.0 0.4 60 40

14.0 0.4 10 90
17.0 0.4 90 10

RSB 5 B PRt L P M 6
A R I BER V. SO IE B TR A
Sy B HE 2.7 KV HEFLHLE 40 KV B TR
120 °C ; LA IR 500 °C S i HEFLTHE 50 Lih

JBEI 75 < 800 L/h ;B i A5 A 2% A7)« B 40 48 TR
2.1 kV HEFLHE 15 KV B TIRIEEE 120 °C 5 VA
SR 500 °C K I HEFLAUR 50 L/ I i 7 A<t iR
800 L/h, & FHIH I 0.02 s, ¥ >k &
100~1 000 m/z, A {4 JoT £ A o A 0 A o 5 7
FHze 2 - I ME BKAE 8 8l it o, OF B T 810+
556.2771 Da, i T 7 554. 2615 Da,

6 FEAbEE g XPACH A 2= i >R H Mark-
erlynx FF o0 Mgt it & 32 104343 #r (principal
component analysis,PCA) ; ~iafb 4l b 22 7, K H
1EA M He /s 36 $1) 5 43 #F ( orthogonal partial least
square discriminant analysis,OPLS-DA), KM IE
A& 5 ¥ 1F (orthogonal signal calibration, OSC)
JENE HEBRARZH M RN E , LIS &l (scores plot)
Fizkfr & (loadings plot) FITE b H a5 3. 5
e R2X 1 R2Y AF BB i i A f6 k. Q2 (cum)
RS S IE 25 S VE A AR A T BE T, R 0
(Permutation test) ZaiF il |

7 AEYFRCYREE 7 OPLS-DA B ik
B VIP (variable importance in the projection) >1
VERNTSTERRICY) , I T SPSS 20. 0 B {4h 4T 404,
# P<0. 05 Fil fold change value>2 i\ N Gt # &
S, ZRVELEFRICY B DTV R = 1
{HBE H 25 ppm  ARIEKE#73 F 148 R METLIN(ht-
tp ://metlin. scripps. edu/) f1 HMDB ( http://www.
hmdb.ca) Edi AR E

8 Hil=# ik KM SPSS 20.0 4tit k4,
3 ZH S K R — M 00 RIS SR AR AT e o A, 3
PR A IERS A R i x+s Fon, AEIES 040 R H
DU o B Rl B R, A A IES A o7 2550 R A ¢
K, A WR AR S8R 90 . 4] Bk T ST FEA
t A AR IE AP 43 A 50 228 55 R IRk G 5, P<
0.05 M ESAGITFEL,

& =R

1 KRS 528 ARARKRILE,
AAD KRB REOY 2 KA, BR Z6H, 16
D RLFA 159 A8 U 7 BRI B LG S5 9B
FEUEAL AR, A = o, N REE AT ah 2818, g B R
TG, ST FUHE TR R R U ATRNS Y B
R o, WIS Rl ,

2 BHKEIEBHEIAE LR (% 2) T,
WA 5 K, S AR E L 2R LG8 X (P>
0.05) ; IE B0 KX, 525 FIX AL [, AAD
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2H A BH BEIE 2 AA F 5% ( P<0. 05) ; AAD 40 5 1% [ i
UELH K BRUA R g, 2R 824 X (P>0.05)

R2 SUARBEHAEAEILE  (g,xxs)

4 n BEET O EEEAR EREES X ERE 10X
ZHME 10 155.67+3.12 201.68+7.71 237.7+11.46 247.4129.98
AAD 10 156.49+3.42 200.73:6.12 231.0:11.65 240.1+16.43"

JRFHMEE 10 154.02+3.67 199.38:6.41 224.25:+9.13 239.4+11.41*
5% A BRA R, "P<0. 05
3 HAKRBERS 2 h 26 8H L (% 3)
RIS 1.5.10 K, M4 FH R 5 25 X iR 4] L AAD 4
2 h FEH D AL, 2 RS E (1 P>0.05) ;
WRLEE 5 .10 K, AAD 4 575 FIXT IR AL, 2 R A 5
T2#73E L (P<0.05) ,

F3 FAKBEHE2 h BELELK  (g,Xxs)

5 n EEE AR EREES R B 10K
25 FX R 10 0.61+0.43 1.20+0.38 0.63+0.68
AAD 10 0.85+0.43 2.99+1.25" 3.35+1.38"
JIG FH i UE 10 0.59+0.19 2.22+0.75 2.96+0.71
T 5728 FIX R [ e g, ©P<0. 05
A 100
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00

Time/min

C 100

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00
Time/min

E 100

4 FAHKEIME UPLC-Q-TOF B (K 1)
2 [R5 43, Tl U W v B 6 1A BRUAN [] 158 B R 26 0 I 1)
TERAT A,

5 HAKREICHIE»PrasR

5.1 &AM G OPLS-DA 184> & (Kl 2.3)

25 X IEZH 5 AAD 21K FRUME A AR 7] LA I IX 43

FEH, IE B TR 58] 3 4~ F k4, R2X=0. 3346,
R2Y=0.9788,Q2=0. 8173, fi & T# X F 55| 3 4
F A4y, R2X =0.4112, R2Y =0. 9768, Q2 =0. 8196,
25 PN A2 5 9L PH R E 2 R SRR ot v AR AR AT LA B g X
It ok, IEE TR TS E 3 A E a4, R2X =
0.3649,R2Y=0.9773,Q2=0. 8843, f1i & A 13
F| 3 4 F a4, R2X =0.3531, R2Y =0. 9659, Q2 =
0.8924, M OPLS-DA 157+ M Al LI th 25 4,
AAD ZH JI5BH H GIE2H 2R S B 0 U I ASE R 20 A A A 1]
WES,

5.2 OPLS-DA sty #ifa K (Kl 4)  TE4LH]
F5E T )b IR U IS A A5 X 25 S B TR B RO
VEREIX S S A TSR hRiE ) .

100

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00
Time/min
100
=
: Lol Lo
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00
Time/min

100

A
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00
Time/min

o

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00
Time/min

VE A 7 O RALIE 8 TR TIC; B 78 FIXT B4 7 B TR T TIC;C % AAD 4 1F T4 F TIC;D 2 AAD 4
T B TR TIC, E M BIEA IE B TR T TIC; F eI 28 51 8 TR T TIC
1 K EI UPLC-Q-TOF %A
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A Scores Comp[1] vs. Comp|2] colored by Sample Group
w7 A A
mAAD#]

t2]P
=)

90 -80 -70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90
1P

C  Scores Comp[1] vs. Comp]2] colored by Sample Group

o0 w2 A IRAL

30 2T TN

wJEH R IEZL

t[2]P
o

M ]P

A CHIER TR B S s T

C NIEB TR

B 70, Scores Compl1] vs. Comp[2] colored by Sample Group
60 w7 R AL

50 R N mAADZ

t2]P
=)

0
-80 -70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80
1P

D Scores Comp[1] vs. Comp|2] colored by Sample Group
50 S T L RMEPOREEl
40 P wfPH R E4L

-90 -80 -70 -60 -50 -40 30 20100 10 20 30 40 50 60 70 80 90
1P

D j@ﬁl%ﬁ?ﬁfﬁ

E 2 OPLS-DA Z#ravig4rE —

Scores Comp][1] vs.Num vs.Comp[2]. colored by Sample Group

A AR A

A AADZ

20 40

Scores Comp[1] vs.Num vs.Comp|2]. colored by Sample Group

A AADZH

20 60

TE:A NIEE T

A T ERRA

Scores Comp[1] vs. Comp[2] vs.Comp([3]. colored by Sample Group

A R EE
1210 A AADZ]
100 100
Scores Comp[1] vs.Num vs.Comp[2]. colored by Sample Group
t[2]0
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;B NI E TR C NIRRT D O s A

B3 OPLS-DA 4 #rhyf54rk =4k

6 ZRMUAEVIRCYRTE AAD HEEN T
22 N AEWIRREY), WP IR S E T 21 A YEs
BY(F4.5), HAFTE AAD 41 8 R4 ok B 7
ASFEJRT Y 22 S MR A A i
homoserine ( O-f iR = 2% 1R ) . Glutarylglycine( 1%

.7 9 & . O-Phospho-

g H & iR ) . Dodecanoylcarnitine ( + — %% Bt A
fill) . VPGPR Enterostatin ( VPGPR i il %) /DG
(14:0/14:0/0:0) .D-Urobilin(D EZ) .PI[ 16:0/18:
2(9Z,12Z) ], 3% 7 Fh A= Wy br i Wy () 3k 5 25 11 0 R
ML EF A
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A S-Plot (Group 1 =-1, Group 2 =1) B S-Plot (Group 2 =-1, Group 1 =1)
~ 10 JE L S 10 ®
s i = 5
T 06 v " S 06 e
2 . )
8 o2 502
z S
= -0.2 # g-o.z
8 06l = W5 £ .06 o
e , & 2, - W oL,
7 a . | SR
-1.0 3 -1.0 = 6"
-0.006 -0.002 0.002 0.006 0.010 0.014 0.018 -0.018  -0.014  -0010 -0.006 -0.002  0.002 0.006
CoeffCS[2](Group) (X Effects) CoeffCS[3](Group) (X Effects)
EZinfo 2 - zheng1-2 (M3: OPLS-DA) - 2018-10-26 02:08:59 (UTC+8) EZinfo 2 - fu1-2 (M3: OPLS-DA) - 2018-10-26 02:38:24 (UTC+8)
c S-Plot (Group 2 =-1, Group 1 =1) D S-Plot (Group 1=-1, Group 2 = 1)
1.0 1.0
5 os i A S 06
S, 0.2 @ 0.2
. -02 L .02
g -0.6 | § -0.6
'y o =
10 , -1.0
-0.004 -0.002 0.000 0.002 0.004 0.006 0.008 0.010 0.012 0.014 -0.008 -0.006 -0.004 -0.002 0.000 0.002 0.004 0006 0.008
CoeffCS[2](Group) (X Effects) CoeffCS[2](Group) (X Effects)
EZinfo 2 - zheng1-3 (M4: OPLS-DA) - 2018-10-26 02:26:32 (UTC+8) EZinfo 2 - fu1-3 (M4: OPLS-DA) - 2018-10-26 02:43:06 (UTC+8)
A HIE B TR IE R X HZH 5 AAD X LRy Loading 1815 B St gy T4, IEH X HR2H 5 AAD 4XT LAY Loading [&];C SHIE# T
A, IE 6 HR 20 5 1L BH 8 T ZH 5T LY Loading 181 ;D Syt g 885X, 1E ) REZH 519 BH e TE 2 4] L % Loading &
4 OPLS-DA 73#7 F i
F4 FENEAE AAD AL = SERE Y P 45 5
. . 525 Xt iR
25 C d 4 ESI Ret. Ti /. . .
b ompound name ¥ A et. Time(s) miz HRR AL R H
1 Hexanoylglycine C3Hg0gS ESI- 1.7643 173.0102 i
2 Cysteine-S-sulfate CgHgN,O,S ESI- 3.4560 201. 0444 }
3 O-Phosphohomoserine C¢H,N,0,S ESI- 3.1723 199. 0282 }
4 Glutarylglycine C;H,0,S ESI- 1.5975 189. 0066 !
5 3-Hydroxysebacic acid C,HN504 ESI- 1.0663 218. 1267 1
6 L-Cysteinylglycine disulfide C41H47NgO, ESI- 3.3782 297. 1308 !
7 3b,17b-Dihydroxyetiocholane CyH,N;0, ESI- 0.9192 292.1713 1
8 Dodecanoylcarnitine C47H,; 04 ESI- 3.2289 343. 1765 }
9 5b-Cholestane-3a,7a,12a,23S,25-pentol C,sHagNg ESI- 9.2420 452. 3259 }
10 2-Methyl-1-hydroxypropyl-ThPP C13Hy3N, OS ESI- 2.3127 497.1285 !
11 VPGPR Enterostatin CyoHusN; O, ESI- 11.3551 524.3719 }
13 E,e-Carotene-3,3’-dione Ca3HgoN5 O, ESI- 8.9706 564. 3910 }
14 D-Urobilin Ca,Hes Ny OS ESI- 8.7188 588. 3935 !
15 DG[16:1(92Z)/22:2(13Z2,16Z)/0:0] Cs1HgysN;O, ESI- 14.1474 646. 4939 !
16 Erucic acid C,HyyNO ESI+ 13. 5401 338. 3412 }
17 Hexadecanedioic acid mono-L-carnitine ester CyoHue 0, ESI+ 14.7070 429.3723 1
18 PG[16:1(9Z2)/20:4(5Z,82,11Z,14Z) | Cs1H7sNO, ESI+ 13.7593 768. 5911 1
19 PG[16:0/20:3(52,8Z2,112) ] Ca5H74N430¢ ESI+ 13.8349 772.5877 1
20 PG[16:0/22:5(42,72,10Z2,13Z,162) ] C4;HgNgO5S, ESI+ 14.4593 796. 5898 1
21 PI(16:0/16:0) C41Hgs N3Oy, ESI+ 12.4036 810. 6035 1
22 PI[16:0/18:2(9Z,122Z) ] Cy3Hgs N3Oy, ESI+ 14.0183 834.6043 1

BTN, T UT B, JE 0 2 AR 2R i i v, A% S K wl i
KT . MR Jyis KA A RETR IR IR A E
REVEWIE WIS G M PH 5 1, PN, =5 Rem RS B R o = ) TR S, S



P RS

Ji 2020 4F 10 A58 40 %55 10 ] CJITWM, October 2020, Vol. 40, No. 10

TS5 AN HRLH 5 1 BH A 4L 37 22 S AR 20 A 45

-1281-

J¥%5  Compound name AT ESI#i  Ret. Time(s) m/z 'ﬁi\iﬁzijwiﬁc
1 O-Phosphohomoserine CgH;N,O,S ESI- 3.1714 199. 0281 }
2 Glutarylglycine C,sH,0,S ESI- 1. 5981 189. 0067 |
3 Isovalerylglutamic acid Ci4H505 ESI- 2.9025 231.1022 1
4 Anandamide Cy3H350, ESI- 10. 9926 347.2957 }
5 Dodecanoylcarnitine Cy3H350, ESI- 9. 8060 343. 2647 i
6 Gamma-linolenyl carnitine CyHigNgO ESI- 6.2157 407. 3238 1
7 Lithocholic acid glycine conjugate CxH3,N, Oy ESI- 10. 3794 433.2816 i
8 Aripiprazole CioHy3 N4, 04 ESI- 6.2162 447.1815 }
9 LysoPE(0:0/16:0) CH4NgO ESI- 6.2147 453. 3341 1
10 11-Oxo-androsterone glucuronide C1gHiuNgOg ESI- 11. 2291 480. 3247 1
11 Arachidonyl carnitine CyHysN3Og ESI- 10. 1461 504. 3267 1
12 DG(14:0/14:0/0:0) CysHgoN3 O ESI- 8. 0054 512. 3538 |
13 VPGPR Enterostatin CgyH3,Ny50, ESI- 8.8293 524. 3340 }
14 Desmosine Co4HsyN3Og ESI- 8.8038 526. 3714 }
15 Neurosporene C,7HyyNy, O ESI- 8. 1476 538. 3726 }
16 D-Urobilin CosHssN; 04 ESI- 8.9487 588.3935 |
17 L-Urobilin CyHss N1 Og ESI- 11.5785 594. 4407 }
18 Cholestane-3,7,12,25-tetrol-3-glucuronide CyHiNO ESI- 9. 6404 612. 3264 1
19 DG[14:0/14:1(9Z)/0:0] CyHugN3Og ESI+ 10. 4870 510. 3556 i
20 Protoporphyrinogen IX CyHN, O, ESI+ 8. 8845 568. 3403 i
21 PI1[16:0/18:2(9Z,12Z) ] Cy3Hgs N3Oy ESI+ 14. 0356 834. 6036 1
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