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Abstract: By optimizing the chromatographic conditions and sample pretreatment conditions, a method for determination

of NMN content in NMN capsules and NMN tablets matrix was established based on high performance liquid

chromatography, and the methodology was verified. The results showed that, the method with range of 5~500 pg/mL had a
good linear relationship. The limit of detection (LOD, S/N=3) of NMN was 1.0 mg/kg, while the limit of quantitative (LOQ,
S/N=10) was 3.0 mg/kg. The precision of the instrument was 0.3%. For NMN tablet samples, the stability of the method
was 1.7% and the repeatability was 1.8%, while for NMN capsule samples, the stability of the method was 0.6%, and the
repeatability RSD value was 0.6%. The recovery of NMN in NMN tablets and NMN capsules was between 90.9% and
108.9% with the RSD all no more than 1.9%. In conclusion, this method had good reproducibility, precision, stability and

repeatability, could give accurate and reliable results, and could be used for the accurate determination of NMN in actual

samples. Through the detection of 6 kinds of commercially available NMN products, NMN was detected in all samples, but

the actual contents of some products were less than their nominal content. It was found that some products had the problem

of false reporting of NMN content. This study would lay a methodological foundation for formulating the detection method

standard of NMN content in NMN related dietary supplement products, and was of far-reaching significance for improving

the quality of NMN related products and promote the convenient supervision of related industries.
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Fig.1 Molecular structure formula of S-nicotinamide
nucleotide
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HPLC-MS. NMR J7 5 R 5 . AXES B 5, 38 ks
M AR 75, 1 CE IRAEHLE R, B I A3
i, 1f HPLC-UV 75 DLUHASAERT B . 53 Mdr . B H
JIZ R NMN Bl g A28 . B RTXST NMN 9
SR 3 AR AN A R U P | SRER AL T, Gk



%43 % 55 10

SKSCT, S ARG R RIS BT i NMIN S Bl 3

= e . R AEFRIEL BT h NMIN 5 BRIy i F
5Eo A YTk, A SCEER PR S BT AR
WAH TS 7k, TP R IESE | RI5E5R A NMN 2558
i NMN S I AR ARSI 7 s, il ad sk
BOIE, AR ST AR AN 7 PR R HEBE R iR A
1 M5
1.1 MRS
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ST EF  RIEAKR PN BT E5 7 BRAA 55 Venusil
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B AR EHH BR A Fl s Thmorgan-VM200 7Y
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JE IR IR EA R A FR A E]; LMDTC-15F #8745 75
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1.2 EWHE
1.2.1 #EWACH
1.2.1.1 FRAEfBEAWR  MEFREFREL 10 mg NMN O
] 0.01 mg)FRESET 10 mL 2595, F 50% Hifs
IKEEFRITREZEE 10 mL, BoRLHE R 1000 pg/mL 5
UERBAS TR, BOARAET 4 °C vKEE#FE, 30 3 N H .
1.2.1.2 HRETAEREW L 50% B R IE RN
7, 4 NMN FRiEfE 5 AR B2 500, 250, 100, 50,
25.10. 5 pg/mL YR IIBRUE TAER, LIS B0 H
B2/ LTS
1.2.2 FESATACEE  IUERBRIEEENRARAS S 100 g
TR, BRI A, i 0.18 mm 45 .

HERFFRE CLATAH Y SR EHE P AIREE W 0.5 g
CKEfaE1) 0.001 g)F 50 mL &I, A 25 mL 50%
R /K 15, B 20 min (i 001 M, R UC,
A I RBUK, LA 10000 r/min B33 5.0 5 min, B E
IHWRE 0.22 pm A PLIERETIE, B 250 pL BT
JH 50% HEE/KEZZE 10 mL S5 ERERI

R AR S AT ER 5 R
1.2.3 WAHOGE A WAH RS S Venusil HILIC
(4.6 mmx250 mm, 5 pm, 100 A), FEEARF A 10 pL,
Wik 1 mL/min, A5 35 °C, KM% KA 235 nm, i
ZhAH A S5 0.1% HIR/KEEW, mslidE B 25 0.1% H R
PRSI, SR A VR, WiishAl A sFH B=15:85
(VIV),
1.2.4 #HrdEfhgkmvgstil B ECHILRY 5. 10,25 .50 .
100, 250, 500 pg/mL FRUETAER U “1.2.37 W

{38 SRR ST, L NMN B9E BE N RS AL bR, 4 THT
AR N AB S PA AL B, 2] RAFRFE 2R, SEF 74k ]
U, 551 NMN (bR il e Ay #2 .
1.2.5 WEEEIALE  EAHRSEREAT, B 90 pg/mL
P R T AR, 39 < 1.2.37 (il 45k 85 52 ke
6 YR, A48 WG I 2H 43 () 0 1 AR, AR AR i 2R 2k
PR [T R A IO e B L, P00 e A B (A T
PrvEfRZE RSD.
1.2.6 FaEMEis HEAHRER ST, B % PRI
0.5 gCIEHE1] 0.001g) ELKHRRAY - FRIAE il DA B e A
Al DA 1.2.27 P ATARER 775, il oo o 32 SO 1 B B
e[ —R N, PL“1.2.37 g 55 R e 538, 48 2 ho il
FE—UR, BIRNRE 6 YR, ARG ZH 43 g T AR, A
ABRUERNZRE A (A1) 5 AT 0 VR A, P35
REH B MAEXT AR EIR2E RSD.
1.2.7 T\EMHEIREK EAHABESSEME T, BER
B 0.5 gOREAI % 0.001 g) TUBME Y F 75 FITBE 28 5
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MR “1.2.37 S S5 A4RERE ST, IASAE S h NMN
G TEA, AR ABRUE I Z 7 2, 100 W A b i
fiW2= RSD,
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0.001 g) EL B R0 Fr FUFESh . IRFEAE S 45 12 13, 2R
5 1~12, Horr 13 SAE AR GEFTRES), InA—xE
EPRUERE AR, 4~6 S N INFRE N 5 pg/mL AYRFI
W, 7~9 S hkREN 10 pg/mL RN, 10~12 5
SRHINARE A 50 pg/mL AYFFIITR, $2 /60 1.2.27 #24E,
PR PRGT- P RFII LA AATR . v v 3 R BE g inbrnas
fmZE HPLC 0T, A AR, 153 e
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Fig.2 Chromatograms of NMN tablet sample matrix (a) and
NMN capsule sample matrix (b) based on mobile
phase optimization
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INARTIE NMN 570 F NMN B2 57)RE 5 5 5T 4%
WM LH 5343 B OR, 5 L UnEl 3 s, 453, N
JInH R, NMN (74 4 2 80 52 B 56, i L g b 1] B
WAHEIR T 8 mine A FF RS A5 2H 43 1) W
BT UM G, IR AT EE HI7E 8 min
PN, BB = T s, X T AESE iR R
AT NMN P f# B, BEAILT A HILIC (A%
BEEROLRER, 4% T HERSTRL . T AE GRS AR I
PRI T /e 2525 .

7 I, XFF NMN F 7 F1 NMN B 3L, >k
I R i 7 sUAEAS 3% NMIN IJE, ALK 0.1%
A iR 7K 5 R -0.1% FF R FR sy i (15: 85, V/V) Sh Tt
BHARIEA T3S
2.2 REUATIMEL

ARHE NMN [ FERAE PR B2, NMIN 7R 7K g fir
BEREI, 7E H B I B/ IN, TR B S 58 45 AH
RIS OLT, ASSIBG2e 3 T /KB . 50% HF /K I
85% HH /KIS 3 AT IRAE S HE A R A5
5. T NMN 76 B LN, i PE Hali
B AR B . B 0.5 g MR i A 7 R RE e A
A, [ AR A S I— 2 1 9 NMN bRifEfs £, f8m
FRUEE A 10 pg/mL, SR “1.2.27 AL SRR BT =, 43
SR AR 3 PP TR, I iR IRDiess, 45
BANTF R 1 iR, N 1 HFrTLIEH, LI 50% HEE
IR AR, AR S 1 [RDBCR AT R I 90%0~
110% =z [a], [R] B 22 5 /0N, HAT e i 2 HUROCR -
[RIb, TE 5 225286 h SR 50% FH /K BOA 7R 4 T
FEHL,

23 FafERhZk. R, EER

LL“1.2.37 it sE ST 2544 % NMN ARl T AE
YRR TINAE, 381 iChrom5 100 workstation ZilR
HEHRER [T )7 2, HZRPEYE . AHSC R %, LOD X
LOQ UnZk 2 firR.

FH 3% 2 FdE nT 0, ASJ7 154 5~500 pg/mL Y[
WA B AP RPEIC R, AHCREL r 2 0.999., &1t
B, NMN 94 H R (LOD, S/N=3)} 1.0 mg/kg, &
BR(LOQ, S/N=10)"# 3.0 mg/kg.
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B, 6 RIS RSD 450/, Ui BH 45 SRAR (R 3
—3, A DARSIE T s rRa e

NMN
IR
NMN
NG
0 5 10 15
fif ] (min)
b
k NMN
S R R
JL,WN LA
0 5 10 15
FF A (min)
K3 HEMARE NMN F#](a)NMN K25 (b)
FE I BT R

Fig.3 Chromatograms of NMN tablets matrix (a) and NMN
capsule sample matrix (b) before and after
formic acid addition
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FERE “1.2.77 F Y SEEG A IR, B IIAS A9 NMN A
Il EREFE Y 6 A TR H NMN 93 & RSD
T, 25 R PR .

FH2e 5 s n] g0, PAPAE S B A PRSI EG Y RSD
TE 0.6%~1.8% Z[a], FHA I I B M, FRIAAR
SCIF R IRTAN IR T 4454 HPLC JyEsa] LU T NMN
A7 NMN e P g NMN &), FFEiss R
HAT Ry s M.

2.7 INAREULERSILE

¥ 1.2.9” B BREIEATHRAE, XTI 45109 5. 10,
50 mg/kg WA, . R IAR KA NMN 5]
A NMN BEE7IRE 7 NMN &8E05 7 T, Hit
B [AIKCE AT RSDY%, 45511 6 .

B 6 BPEnT 0, NMN A7 NMN B8k i
H NMN AR [FRCERTE 90.9%~108.9% 2 [a], AH%T
PRUEIRZEIIASIEIT 1.9%, FEBAAS 72 ISR, 4%
HER AT 5, A mT FH TS BRRE S b NMN 5= 4 7
AT A
2.8 SEPREESRINIE

FRRBASSC KRR NMN 77 A NMIN RS 35 551 4
AR IR H NMN 35 5 ARG 7 ik X B 6 - ah g
NMN 7= it H A NMN S B4 74 Hrimiat, 464
W7,

SLBRAE S AT A SR B, A AR S TP ERES T
NMN, {EZHB 537 B SE R & B AR & 2w b,
an 2 SEES R NMN &2 U HARFR(E R —2, 3 5
FEfL T NMN &5 HA  HARPRE R =502 —, # R
REFK
3 g

A SCHENT. T —Fp NMN B4 R NMN 75 358 5
=1 NMN B & BRI v, Jr Bl i T s o 45
4, i HARLE 535 3L 0T 53 S8 443 25, Teis EATAE S

R 1 AR R NMN SRR 20 (n=3)

Table 1 Effects of different solvents on the extraction efficiency of NMN (n=3)
-~ IKIE 85% FH /KA T 50% I BEK T
brifE i
" IR (%) RSD(%) e (%) RSD(%) Il %(%) RSD(%)
NMN 70.5 1.1 65.3 7.6 95.7 0.4
2 NMN ZAEE R LOD Al LOQ
Table 2 Standard curve, linear range, LOD and LOQ of NMN
FRifEd B i 1] (min) etk TR r LML (pg/mL) LOD(mg/kg) LOQ(mg/kg)
NMN 5.53 Y=6.76X—13.44 0.999 5.0~500.0 1.0 3.0
# 3 OWEESLIRA R (pg/mL)
Table 3 Precision test results (ug/mL)
o i 1 2 3 4 5 6 RSD(%)
NMN 86.4 86.1 86.3 86.1 86.9 86.4 0.3
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Table 4 Results of stability experiments (mg/kg)

FE 1 2 3 4 5 6 RSD (%)
NMN(F7]) 40.7 40.9 41.8 41.9 41.8 40.3 1.7
NMN (i) 141.0 1423 142.0 142.4 142.9 143.4 0.6

#5 HEMWIRLFR (mgke)
Table 5 Results of repeatability experiment (mg/kg)

29 1 2 3 4 5 6 RSD (%)

Jr A 190.7 193.8 193.3 199.7 190.1 191.4 1.8

e 264.4 262.3 262.7 263.3 260.2 263.7 0.6

6 IR PICR S IR AE R
Table 6 Experimental results of standard recovery
- 5 mg/kg 10 mg/kg 50 mg/kg
FE AJEAE (mg/kg)
" fii(mgke I (%) RSD(%) Il (%) RSD(%) (%) RSD(%)

NMN 77l 31.8 95.7 0.8 95.7 0.6 108.9 0.2
NMN /2 412 90.9 0.2 93.1 0.2 94.4 1.9

# 7 6 FARF NMN 74l H NMN % 4 (g/kg, n=3)
Table 7 NMN content in 6 different NMN products

(g/kg, n=3)
5 NMN G E(E) FE IR
1 65.3 75.0
2 268.0 5203
3 68.2 188.3
4 486.0 500.0
5 197.0 AFRFR
6 493.0 500.0

HALSRAE, [RI A AL S AL, BB Ta 422 )
75 8 min N, HATERAETRIE | AR | i
SRR o 2R il NMN S8 7 5 b NMN 7%
BRI 7 R AR EBE GE T 7 A R, X TR
NMN AHI ™ BT, AEHEAR G L S E WA BA
SE K
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