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Abstract : In recent years, stable isotope-labeled compounds, especially isotope-labeled amino acids are widely used in frontier
scientific research such as synthetic biology, proteomics and metabolomics. An analytical method for the isotopic abundance
calculation of “C,, "N double-labeled amino acids was established based on liquid chromatography-high resolution mass
spectrometer ( LC-HRMS ). Application conditions, sample concentration and the number of scanned mass spectra were
investigated. Results showed that the method had good accuracy and stability, required less sample and was easy to operate.lt is
expected to be a simple and generalized method for quality control of isotope reagents, and also to support frontier scientific
research such as fermentation engineering and metabolomics.

Key words: double-labelled amino acid; isotope abundance; liquid chromatography-high resolution mass spectrometer; quality

control ; C, , " N-glycine

B AR A U R R E LR Bk H AR A A AL R R R K 4y
WG HR R R s ic @R e AL~ A Z‘E&ﬂfﬁiﬁ*ﬁ%ﬁ%ﬁiﬁ“m: B S Y
iﬁiéﬂ SFRT R A O AR BORBE E A AR PR 25 S B AR SRR S
i VY ﬁ—iﬂh?ﬁﬁ;\ﬁﬁﬁaﬁn”cﬁ,‘w Fﬁﬁ IR F B A THAE R A 1 AR X

%ﬁ&#ﬁﬁuﬁ FIH) SILAC $2 A J2 86 1 i BAE AT R A A SRR T e

LB, Tz N H T n & ik | Eﬁﬁ

BIRIE BMSprE L e - E Bk P C,- R W is B #:2023-10-17; W 4% & % F H:2024-04-01

AR 1 B 3 B AR 7 A0 M AR BT Bh A4 E€WHE : HZH LA WHR TR H (2021YFF0701900) 5 |

U A A2 2 T AF R A AL B 78 ) 2L VT B DR A A B 9577 Ml % 391 % 42 351 H (202210-

B01-05) .

TR ° TEE BN MR (1994-) Lo, WEH £ A, M+, TR0,
[ 28 oA B SR JEBR 1 T [l 7 3% AR i LRIy 1 R 4B BB TS,

i;lz/fj/\&l‘,/\'ﬁzj‘j#/\igﬂﬁi_‘/{tlﬁjéﬁ Z%@T BIEE .75 E, E-mail ; leiwensrici@ 163.com,

FRAGRPERF D R IR R L SRS Bt %5 T, 4. 3 T 0 T

PR B o B i R o R R AR Python R i FHRBUbR 1 2 3 R 7] 467 3 =F B vk R [ )] bk

R IR TR R 3 2 4 B R 53 ,2024,46(6) 83.55.



84 ez Snvil

CHEMICAL REAGENTS

2 46 B 6 1

PRICHYSEVD PETT R 28 B, Bl 5 3k < it 7R
2 A BB K e R R 2 E BE Ay M i) 3=
Bk, AT AR IERE S5 A SR B
ARTF & TR MBS AL R S b &SRR PN [F;
REEITE A, B S Wik
e R I B 2R T B A R A R e R,
LT B T ROR €S- SR I A A TR R R
JEEPREE I R T AR R 0.1 o/L DA |
B, R 7 R 22 < 0. 2% atom% D ( ShRiETT %
o), FHmBME RSD<0. 1%, =2 P B 8 e
Iy PR AT ST SR R R AR C s 1 o B
SRR AE R 2 FE TRy T O Sz i
P RHAE 2 Ay T 38 T DU ST B0 B s 40 B o %
AU SRR IC A B W TR 2 A 5 = B A )y 2%
RS PRH R U ST bR 12 1R 7 28 43 A AN B, ELRT A
RN D AR S BT R4 &
J& WU ICA A L H O bR e & S R L2
3 I NS D TR TR TR A i W o 2 ol
B2 A G 1Y RS 3R 3 BE A AR 1 R BT PPN
T,

PL e, PN-HER (P C,H, °NO,) R, 5%
RSV BE BT RO X [ A6 2 B D 1Y
SO RS T R ER A R SRR
SEELT PCOR PN [ R A E R E,
Hb A IR FAREIE A E 2440 PGy, PN, -
AR R RO R R A5 R R i B
A e A MRS R AR M, SR XUBR A R 3R 3R 7 Y
[ R AL T — i | R A ik

1 KEEs
L1 AR50

Orbitrap Exploris 120 % &5 43 B % 50 5% A Y
(36 [ B8 B A R BB A R 22 7)) 5 METTLER-
XPE B 7R (i L AR B A 2 4R T ) 5 Vor-
tex-5 TR0 iR FiE A3 (I AR DL 7R ASC 28 il 3 A BR 2
#]) ; Merck-Milipore Simolicity ™ I #8 4} /K 22 4t (1
FEBREAH)

BC,, UN-H AR (R R F B 99%) L PGy,
PN, - R (R 2R F 99, 2% ) (3 I S 5
i) HEE R (LC-MS 9%, 35 [ Thermo Fisher
FHEABRAT) .

1.2 hrifEds i e

HERG PRI 1.0 mg S HEIRFE M, A 1 mL

50% H B KU, IATHE 30 s FEAMIRAT , B BLHk K

1.0 mg/mL AYGHET R, THEA 6 RO i 25,
509% HF I 7K 5 R B A 100 ng/mlL 200 ng/mlL .
500 ng/mL 800 ng/mL .1 pg/mL .2 pg/mL B TAE
PRUETE W o A 25 WO T AR AR WV W R T

4°C,
1.3 SRS
1.3.1 figsf

%4 : Hypersil GOLD VANQUISH I (7 3%
(100 mmx2. 1 mm, 1.9 wm) ;WA FGSA A A
H I W ShA B 4 0. 1% PR B /K IR Ve 4%
4::90% B ZEEBEML 5 min; 7% ;0. 3 mL/min; ¥
ﬁéi:l MLo
1.3.2 kst

B UR . ESI; B 85 %5 B R (Ton Sray Voltage) .
3500 V; %45 ( Sheath Gas):5.34 L/min; i BhX
(Aux Gas): 9.35 L/min; B T 1% i & I8 .
320 °C; FHA 245 (Full Scan) BT IF &
THH; /3 HE A 12 000 454 T far Lb 3 . m/z
70~500,

2 HER5IHE
2.1 XhRic @I R FE R
P A B SR R G T R R = B
SR, B e e e AR R (SN (1) )
JEAT B AR IR IR AU 0 ) 7Rk . XFF P,
PNARic S, s 22 EHE N 1A PO L
A~ PN BRI R EL 22 (0,006 3 Da) |, JUr 5 1 i
KATHEREL R 32 K($& 5 F it i K 2 5 R (B 2
PRI o R AARE I3 7 % €D FRid &
N.D bRic B BRI AT 73 P05 BT s ds R o7 Pk
FOHh 70 K R 2.2 K, /NFALES 52 bR 4> B R
(120 K) , AT DA SE i A A 10 B X 4 25 U
S3ES R TR B A
R=[(ml +m2)/21/(I ml —=m21) (1)
A, ml,m2 43 XA AW B LE
BEAN A T ol O 2 6 T [A)4 R T
SR BRI, FAA A o il 22 /)
T4 Tl 28 SRR A AR X ) 7 w22 ) A g
B PRAR SR 22 8] TG T4, A3 2% ot 2t i i 2 (IMD )
FAEXT R A 22 (1ID) i3 an=X(2) Frw .
eor = Mool | /My ] x 108 (2)
Kof M, AHEE R 6~8 &1 P STl {8 5 B IS (8 22 e K
PR SEEART 3 M 0 R REIN AL B P AU BEAE SR AT L
ID =[([MA,B, +H]*-[MA,_B,,, +H]")/
[MA, B, +H]*] x 10° (3)



5 46 B 6 1

FRHE A5 25 - BT R 0 WS P B U 12 2 R R [ 37 3R 2 L 7 ik o 85

Arh A BB A BRI PR IEE  m 0 (R E
FRCAEG [ MA, B, +H] [ MA,_, B,,, +H] "Bl otk &4 b i i
BCIASIE 1 Rl [ 2 BRI 2 RO L

AR (3) TR T PC, PN ARiE .C.D
FrRid & N D FRicd 2 , Hom KR 3R I 22 53 1)
730,10 F1 400 we/mlL, il & I 25 /N FA0 4% T
W 2= (<5 pg/mL) KR, AT 208 HG/T 5942—
2021 FRifE"Y | BRI SRR 10 2 FE R 4% A A &
HfE S B AT F TR, an=l(4) FR .

E= Y (n-x,)/n (4)

A n KR B B ARIE A v, HERIDEA
St T R ) 7 3405 T 43 L

UGN, 7E B U A AT e A AR I %
i A TR B DR AN o i R LA D
22T 45 R 22 S AR B AR T R 67 220 22 .

2.2 AR FE AR

PLBC,, UN-H 2R R 1, 43 SRR v
JOT A1 T A5 S T e e [ o 2% 3 FE A I 245 SR 1Y
IR AT 552, 0 R R A 10 2 BE R AE i 1)
PRI 2542 5 38 2k 22 YRR 0 B A5 X6 1k T A
PEFFSE P T % 5,

2.2.1 LC-HRMS ¥ K43t

EIEE PR T B, N-H & R 1T )
FEE AT, B anE 1 s, i TR ic LS
YIT REAETEAR S8 2 hRic B O, L TE ESIT B3
EmTREfEE [ " C,H,"NO,+H " [ " CCH, " NO, +
H]". [ " CHNO,+H]", [ " CCH,NO, + H]",
[C,H,"NO,+H]* [ C,H,NO,+H]" X 6 F /315
U, FORE A 5 Ay LU AT 3 o R D S R o
HHE, RGBSR, 454 WAL R 3B 1Y
A IE RV AT 58 R 3R B B3 HAA

207 x104 13C,H,5NO,
79.0431
154 2500 BCCH,*NO,
2000 78.0397
. 31500
2 10 2 1000] GG
K N 76.0393 C,CH,NO,
~ 500 78.0460
0
5 76 71 78 79
- mlz
e L

05 76 7178 79 'g'(/)z 81 82 83 84 85
1 °C,,"N-H &S E
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Tab.1 Comparison of ”C, , " N-glycine isotope

abundances calculated as peak area and peak intensity
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Fig.3 Extraction ion chromatography of C, " N-glycine
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Tab.4 Comparison of natural isotope peak intensities of

B¢, , " N-glycine
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Tab.5 Isotope abundance of *C,, "’ N-glycine
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