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Determination of nicotinamide mononucleotide and nicotinamide adenine
dinucleotide in health food by high performance liquid chromatography

XIE Nan, ZHENG Guo-Jian®

(Shanghai Institute of Quality Inspection and Technical Research, Shanghai 200233, China)

ABSTRACT: Objective To establish an analytical mehod for the determination of nicotinamide mononucleotide
(NMN) and nicotinamide adenine dinucleotide (NAD") in health food by high performance liquid chromatography.
Methods Determination was performed on Waters BEH-Amide column with mobile phase consisting of 0.1%
phosphoric acid solution-acetonitrile (gradient elution). The flow rate was 1.0 mL/min, and the sample size was 2 pL.
The column temperature was 35 °C, and the detection wavelength was set at 263 nm. Health food was extracted with
60% methanol solution in ultrasonic water bath for 10 min. The extract was filtered through micoron filter, and
analyzed by high performance liquid chromatography. Results The results showed that NMN and NAD" exhibited

excellent linear relationships, the correlation coefficient () was over 0.999 in the range of 10—-1000 pg/mL. The
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method limit of quantitation was 0.50 g/kg. Recoveries were ranged from 95.9% to 98.8%, and relative standard

deviations were ranged from 1.19% to 3.05%. Conclusion This method is accurate and suitable to determine NMN

and NAD" in health food.

KEY WORDS: nicotinamide mononucleotide; nicotinamide adenine dinucleotide; health food; high performance

liquid chromatography

0 3| 5

JRTBE B BAA% 17 12 (nicotinamide mononucleotide, NMN),
AN —A B XRE MRS T, EHES SN
Tk 11 4% ¥ (nicotinamide riboside, NR)F Ak Jhy 56 5 (1 4H BE i
JIR M4 XU A 2 (nicotinamide adenine dinucleotide, NAD")
I AR NAD EA Y AR N BV T2 T G, B AT
JEPLTE LR A0 F U0, s T h & P
2 ERERMEATS, HAh, NAD I I # A Z) 2401 732
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NMN #r#fEdh . NAD ARUESH (LEEAMET 95%, 3¢
Sigma/~H]); W HEE . M5 (Eik4l, 3€E Thermo Fisher
Scientific A Fl); #hR . WL, IKBEER (T4, EZ54E L
2RAE R A D

Agilent 1260 FRCRAR GG (LA UG . Hshilbke
fr L REIRAA RN MR MRS AR DAY, S ELEEMR A,
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A]); SK250LHC AU AL SR/ F]); Eppendorf
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KH Waters BEH-Amide f4ji41:(4.5 mmx250 mm, 5 um)s
WA A N 0. 1% LRV, WBiA B O,
BB BEVERL AR P : 0~1 min, B AH EL B E-ES 90%ANAE; 1~12 min,
B HH LI 90%ZE A5 41 % 50%; 12~15 min, B Hfil{F4F
50%AA%; 15.1 min B, B A ELBIAELZE 90%, FE4iRFILEL
B4 5 min, AR 35 °Co WM 1.0 mL/min, HEEE
HON: 2 pLo R 263 nm.
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HL 0.5 g FEARE T 50 mL 208, 433127 1.2,
3 AR FEIOR B, FRBRIE A 15 mL A EEIRUE 7,
FEE R AR R BB )24 10 min DABG{R 704 HE 0, BES, LA
9000 r/min FYFEHRIEATELC, WEE FIEW, RAHH 60%
RSV ORI TROE 75 % 50 mL,
1.3 #HIELIE
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Fig.1 Ultraviolet absorption spectrum of
NMN (a) and NAD" (b)
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WRIEE 6 LR B, #SE ST NMN fl NAD'
FIFR IR SR B — g R, BRI S, WA 5 min
&, B IEASE R NMN il NAD B4R BGL AR, it E
R EAE 98%Z AT, 2 HHAE i Bl (] Py e 7 I BV g oo 2l
1 BAREE Y IRE S iR Sk o 4R, A T B iR G
BIFEATPE AR BUSCR AR AL, FETIUABE TR, KeE s
A SEH % 10 min, SESGTERA, YA ARl 4 10 min B,
SR AT R RETE 98%LA o

5 PR, b T RIS I L SE 30 45 1,
FEEFEIGE A 10 min, XFEBEREARUE B brfb &40 80 =i
B, XAER ARSI 45 R (RS 2 P R AT SR
2.5 REUREER

AR BUR AR, 5 SR BRI R B ER 1Y 5%
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ZANMN ST AR ] AW IR R, X Y, HZk
Zoe 5 i@*ﬂ?lﬂ A J%rticaé{ Tf N:}}D 2Rtk
100l _ A 5 RE N Y=2.78483X-3.41243, LA E R %L 1=0.99995,

. 11 %§ %§ UL T B RO et
AN AEVF A 7 10 7 CEEY, R T 15708 P 9 J Ve e
- »r & K H PR (limit of detection, LOD) #ll & & BR (limit of
;@ quantification, LOQ). LA 3 %AWk bbb 0k B 9t o
= or LOD, LA 10 {51 et R e HE Rl 52 S LOQ, Py
LOD 4 0.15 g/kg, LOQ 4 0.50 g/kg.
Sr 27 ENERFEEE

“ FEARA €3 5 B T G2 R T A & (IR RE . B R L Ik
0 5 10 15 MR | MR 2K AT QLO SE AR R T T AR el

7 B ] /min
Pl 6 ANIF]EE A I ] A SIS (n=3)
Fig.6 Extration efficiency of different sonication time (n=3)

T 3 P A () B RO BT B [ e 38, - 4 2R 2 1l
BEL 7. L7 ATAL AT 1 AR, IR ik
97%LA b, FBERUCHR IR BESR IO ity b R AR 20 1 H ARk
BV SRR B A 2 ki, BICR BAT R E T, 6
] 98%LA |, {H 5 E A 40 mL RIS TR AR LT
HORAIE (N 2.3 Fridk).

TELE 25 IBARIUSCR | BEIRINFE L X AR E 27
G, RARHHIR 40 mL $&BOR Y 7 L THEL
27 BB ARIE TR R DR, AL TR, R
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95 |-
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Fig.7 Extration efficiency of different extration times (n=3)

2.6 ZMEXFEFEHR

X NMN I NAD-+ARIE TAE R T T A& E,
H AT EIY 10~1000 pg/mL. DIAGA IR LA
FIBEARRR(X, pg/mL), AHN BT R AR BR(Y), 22l T
BrofE B OZR o X F ONMN, H ok Mk BOH 5 R R
Y=1.72749X-1.94237, AAEMKFREL r=0.99995, KWL

WS, DAVEAY 5 i R PR T Sk, SRgedh, WRET 3
AARFE IR AR BE AR 55— S TR LOQ (0.50 g/kg),
55 R R TR R B AR AT SR, R
SONZZOE B S WA . BRI EE BT T 6 IREE
SEIE, DA GRECE i Fe e AT

IR BN, IR B0 SR ik R 7k
TE 95.9%% 98.8% MU N, FWIZ )y B e (R & ih B i
W RN R AT TR, AT AR E R 22 (relative standard
deviation, RSD)AYITALE R BIR A 1.19%=E 3.05%, X—i&
I RSD i S5z Bl 10 245 A R A A s Bk RO 2 13, 45
LR 1, 28 PSR AR [l S 1 LI 8L 9.

®1 FHEREERMEEE (n=6)

Table 1 Recoveries and precisions of the method (n=6)

&Y IR/ (g/kg) B/ % RSDs/%
0.50 95.9 2.10
NMN 400.00 96.2 2.07
800.00 98.1 1.41
0.50 96.4 3.05
NAD* 400.00 97.8 2.78
800.00 98.8 1.19

2.8 HAEENE

FFE LT i, MR EREHLRIE R 8 ik
PR ST T ARSI S04, SXSERE SRR & NMN B}
I NMN 5 NAD By sl ki, %o W3k 2, #¢
4 I ETEE LA 10,

A2 2 TR 25 5, ETRI Y 8 A PR A ke
A, B 20 40 6 SRERBIASINH A NMN, LA E
B, 4 SRR HOROUEINE] T NMN, 38 [FEHGI H T
NAD', HA4x 5 AMHEKAFE S A $] NMN Al NAD*
MIFELE . X —Z5 R4 /R T s bR A Gt £ i T BEAEAE AL
SRR SRR i AN A 1 [l
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Fig.9 Chromatogram of spiked sample
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Table 2 Content of NMN and NAD" in the samples

FE b4 1 2 3 4 5 6 7 8
NMN/(g/kg) A 636 A 522 Akt 889 EN oA A
NAD/(g/kg) E N oA E N oA A 20 A A A PN oA

200 Wi, BEAb, Z 0 LOQ K 0.50 g/kg, Fo4ilki e TR

ol dih R 55

TR T S BR LT D, B EE 3 AR IR BE

%”0‘ FRACT- AT R IRIE, 207 B T P05 ) [T i 2 ks

= R, T R ELE 95.9% % 98.8%2 /4], RSDs 7E

ﬁso_ L19%% 3.05% 6], 3% FE4MIE W] T 1% 0 16 5 2 5 i o
& (R s PR AT i

40 | H S 3o I8 FF b 7 9 1T 8 52 W S A

) L - HEAFROIN, K7 T NMN A NAD' kb & RACHE, S T

o 2 4 6 8 10 12 14 16 18 20 V5 A A (A o P TR B A 3 M A T T
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F10 4 B FE 0 €
Fig.10 Chromatogram of sample No.4

T BRSO SR AT T TN DR £ A £
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FINAD SERATTORE £ S o3 B0 77 i AT B 2, AR
7R P FLISE S e . R A, AR
RE AL FURIERRTE, BRI S8 G IEAS, E TT
N

3 4 i

ARG RINTE K T —Fh s 850 A W v ROROH 2 7%,
FHFIZ RS NMN 5 NAD W& &, %k Efa
RAFI A PETE I, 76 10~1000 pg/mL A4 B T N,
HR PRI R BRI 0.999 BLA b, B T IEESE SR 1 vE

F i 4% 1 AT S A A R L 1A T IR S, oA
KB K R B E T R S
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