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Abstract

The vitamin B and melatonin content in walnut kernel were studied by using HPLC in 23 main pro-
ducing areas of Yunnan as raw material. Results show higher content of walnut in vitamin B, vitamin
B¢ and nicotinamide. The content of nicotinamide was between 0.816 - 2.933 g/g, and the difference
was not significant; vitamin B¢ content was in 0.064 - 1.326 g/g, and the difference was significant.
The determination of melatonin in antioxidant substances showed that the content of melatonin in
the kernel of Yunnan walnut was higher; the content was in the range of 10.48 - 15.09% ng/g; the
highest content could reach 15.09% ng/g, far higher than the foreign 2.5 - 4.5 ng/g. This research can
lay foundation for the development of deep processing of walnut industry in Yunnan.
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U=E23 N EFEX R AR, REAHPLCT R F AL RBRERE RS EHRITOINHR. EH
KRB/ H & EBRBE NS RBE WB R 544 KRB, HAHEBE S E70.816~2.933 pg/g iH,
ERAEE, BERBAER0.064~1.326 ng/g2 i, ZREE. HEMYR T HRBBRNEERER
ZHEERERRMOPEREERSERE, SEWNEA10.48~15.09% ng/g, BESENIA15.09%
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1. 5|8

B T &5H FEEMAMAAIER . R EARMDENBRAKMEDS, EEEEENHEER, K
I SONAEA 35 By(BRFR4EA 38 PP)—IFRMHIR ,  MRBRTE A A 4% Ak o SR i . RIS M )y e A2 A g 1 AN
NG 1 RIAERGSY, S 5 AT, AR T R AR T A R AR . 4% Be 2 B
GRYEE R —F, X APE R R, EEWH i), REERREAEVICR, AR GHE.
MW —FKIEgEA R, EZEEREP k. dAER By FTEEMHENEMIMBE . PR, #E. KRS,
DIRe A PG i WAL RS0 B BRI N8 D7 -5 8 0 5R) H OG FEAEROIE I B2 78 ) 4E3E M 40 T4 (F2
EMERG). HATA4EAF B W R & 20 e MW SRR 2, s il & &0 sE T A 200, inwdok
3 FEE R = RO AR g7k [2] [3] [4] (5] [61%F, AR MAZMA-H 442 B e M#kiE. A SCHICR A
e RO B R vk [R5 AR R B R B R

BB ZAAET ST, A HESI Y BORS SR 53k, RS R 15 LA B T 1R — T g 23
#[7], MBERMEARIGEMESSIEMNRG, bibdifr= 4 S b, o EEE T DL EEE R -OH |
H,0,» ONOO . NO. LOO-. 'O, %[ H3E[8], —MHREME ST LUER 2 4 «OH 2 TH1 4 4> H,0,
SrF9], HREBBERR T HASGEMER . TSI, AIAE R T EEAR AN VS T AR E B BT 4
[1014F, EEAPEMA. PR, HEompE e LT S EH11] [12], Fik, &SR BEMENREE S
IRSZ I P WO, W E B R SRR BA R 1 8 W O O B HAth 52 v L ARIE SR LA R D) 7R k. 1%
B & —E B RABRRIER, AT o/ R MR BRI E R, N E SRR
BRI R SR LB AR

2. MRISHE
2.1. PRI

bhkb: EOBRBERBPELT 2015 46 8 A 15 FI% 9 7130 R B2 23 A EAK. JURRBEALE 1
FRRBHRE LT TRHEH M, 18 40CHAT T % 1.
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Table 1. Walnut samples
= 1. ki

H"e 1 2 3 4 5 6 7 8 9

By ZHT 64 =P 303 R  Fx=H =H301 =Hohk sH306 BULEE  REEN

me 10 11 12 13 14 15 16 17 18

by HRLAE ZFRE WERE =36 FH2S AREE =6 RERE  HTARR
19 20 21 22 23

MLEE ST RAR K15 KKE—5 XHZ=S

Bt WRE. R, BRI A K SR i aintin) . MRIERE . 4EE R By HRIBIIENE P kAl
PRI b o

2.2. SEWFE

2.2.1. Bk RS TR E AT R

MAZBR4EAE 2 B A AT AL : RERRARIN 2.5 g A2 A LT FE S, 0°C~4 CUKIBBERE, NN 10 ml FHEE,
SO°CHEFEHRAN 15 738k, SRJGHEIK 150 v/min 12 h, FERPUEE ., FRE A 10 ml HEEE SR 2 K &5F b
WL uE, WA, RIEE 10ml. B ml FEEL, R ERE T .

DAZ AR BE SRR S AT AR EE . REFFRE 1 g A ETFAES T 25 ml B0+, I\ 20 ml H B 2
HU15 408, SRJEREIK 12h, $REGHEC, EiE, WA, ZHEZE 10ml. B 1 ml SEEO, & .

2.2.2. ZHMEE R B RIBEBERN HPLC BiESHEH

Eibkdi & B it 4%

4354 DiamondC18 (200 mm x 3.9 mm, 5 um)¥i34H4 0.10 mol/L BEEZ — 5 + 2%(v/v) LI KIE R
(A)YF1 60% (v/v) LIRS, e A i 260 nm 4E42 3 By 42 290 nm.

R R OIE M

ACQUITY UPLC@ HSS T3 MM k(1.8 pm, 2.1 x 100 mm)¥ihAH I EEVER(A D) AT 0.1% F R K
W, K2 PR VIR (R 2), K 0.3 mI/mim, F:IE 35 SCRESRSE 4 SCHERERAR 1 L.

TR 2B 2T T A

{5 F HEL 1% 55 25 F-J5(Electron spray ionization, EST), 1F 274714, 2 Jx Bk& I (Multiple reaction monitoring
MRM); EHEHE: 3.5kV: BFURRE: 128°C; BUAMIRAE: 400°C: Bidaf<disE: 600 L/h; HEFL
SUE: 50 L/h; MERESE: 0.1 Lh.

3. RS SH
3.1. ZBER4EE R B UE

3.1.1. 44 RiRERMZRHIE

TR FR 1 % 2 9(1.0 mg/mL):  AERAFREUIE T Bl 1528 R T S R R B 5 (>99%) 100.0 mg,
N 75% 1% 25 mL %, F 0.10 mol/L FRFRIEVRE A 2 100 mL, T UKAH T ORAF, FCARVEI I LL 0.05
mol/L 58 1 UM B 2 BT R VR BEE

YA K Be A #7200 ug/mL): AERAAREUIE IS BE . RS A% MRS AR UE AH (>99%) % 20.0 mg, FHZE
TR EZE A 100 mL 2SI, FCAR A RIS AR TR /K R BE 22 BT 75 TR

FEBAR R T R, £ 7 X 23 MMM 4 R B EEON MBI 4E 4 3R B HF
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Rz A B IS TR /9 8.15 (min), ZRMEJTFE A Y = 2627.4X — 40.453, [HJH 5% R* = 0.9926, HBLHFR &
WA 0.1~2 pg/mL, FUEIRE SWOGEHE 2 RIFIILIER R, 445K B IR I 7] 2.04 (min), Z&1%
TN Y =65111X +1084.7, [A1JHZR%L R* =0.9986, 4i4E B i EIKE N 0.2~2 pg/mL, JREIWRE 5

JOREAE R RIF AR &R, WA 1 R,

Table 2. Multilevel linear gradient elution program
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Figure 1. The standard curve of nicotinamide and vitamin B6
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F 2, PREEE R 2.05 min &b MEBEREG, £R BE IS [] 2.28 min 4 A 4EA4ER B6.

3.1.2. BB RIFEMZOHIE
HR R M FE N Y = 1530X + 300.02, [8] V9 R FU R = 0.9997, 1B BE &K i &% A 1~20 ng/mL,
JREWRE WA R RIFMLE LR, WE 3 . HEEEE 4 H{REEE 5.83 min 418 E
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Figure 2. The standard chromatogram of vitamin By
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Figure 3. The standard curve of melatonin
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Figure 4. The standard chromatogram of melatonin
E 4. BEEBRITEREE
Table 3. Results of determination of nicotinamide, vitamin B4 and melatonin
< 3. MRt 4HE R B REBEHRVELER
M MBI (ng/g) U] YA FE Bo(ng/g) EEe) FERWE (ng/g)
12 0.816 13 0.064 11 10.48
21 0.95 16 0.187 3 11.36
10 0.964 20 0.214 10 11.38
9 0.98 17 0.226 5 11.6
11 1.044 18 0.449 16 11.69
13 1.046 19 0.46 15 11.9
22 1.146 1 0.484 12 12
23 1.155 21 0.527 22 12.01
8 1.156 4 0.581 19 12.16
19 1.195 23 0.609 21 12.36
3 1.241 2 0.65 9 12.57
18 1.252 12 0.68 8 12.59
6 1.265 6 0.705 2 12.75
20 1.312 15 0.709 14 12.81
7 1.382 11 0.808 4 13.1
16 1.439 5 0.825 20 13.22
15 1.467 10 0.845 13 13.32
5 1.475 8 0.883 7 13.36
17 1.55 14 0.903 17 13.77
4 1.621 3 1.158 1 14.11
14 1.915 7 1.163 23 14.43
2 2.116 9 1.305 18 14.59
1 2.933 22 1.326 6 15.09
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Figure 5. Nicotinamide, vitamin B6 and melatonin histogram

5. MRERRE. 4E% F B, RAREMEAFERE

3.1.3. &HC IR R, 44 E Bo RBEHMENELERFAFHT)

23 MR iR By MABEIMENE & R m(WA 3), Wl S &N 0.816~2.933
ug/g, #AK 0.816 ug/g N 12 SHE(IRIEERD), e 2.933 ug/g N 1 SHE(EH 64). 4i4E R B 5 ELH
0.064~1.326 ug/g, K 0.064 ug/g N 13 SFE(=HT 36), Him 1.326 ug/g N 22 SHECRMK—5). #REME
N 10.48~15.09 ng/g, FAK 11 S (=HiEIR)N 10.48 ng/g, i 6 SHE(=H = #0)15.09 ng/g.

3.1.4. bR ERERE . HEXE R B UESERERE S

AL . 4628 3R B AR MRBMER AR I 5)B H, B S B s bk iAoy 1. 2. 14 5
FE, SEDHIN 2.933 nglg, 2.116 ng/g, 1.915 pglg, SEISHE Z5, HYEER BAARKEWER, 4R
B6 S AN kAT 71 9. 22 S, SR8 1.163 pg/g, 1.305 ng/g, 1.326 pg/g S EERRE.
AR AR E TR, 23 MR R S BN AR ER.
4. Wig

PR EE 1 2 7 EAR X AZARFE T, 45 AN B S R R m A R B A B 544 K By,
For e L & B AE 0.816~2.933 ng/g Z ], ZFALRE; 4iE K Be 5 ETE 0.064~1.326 ng/g 2 I8, Z5R7E
Fo EMYTEHRBEHERNELERE ramE ERER RO P REERESERS, SEUHEE
10.48~15.09% ng/g, fix i AL 15.09% ng/g, 8t &1 AN 2.5~4.5 ng/g. TTREAW AN = M %k
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