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Abstract: The aim of study was to analyze the differences in nutritional elements and flavor substances between the Dali
Yangpao and purple walnut kernels, two kinds of walnut kernels were used as raw materials, the content of amino acids,

fatty acids, essential nutrients and mineral elements were determined separately, and the volatile components between the
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two walnut kernels were detected by gas chromatography mass spectrometry (GC-MS). The results showed that compared

to those of the Yangpao walnut kernels, the purple walnut kernels had a higher content of total amino acid, essential amino

acid, and umami amino acid (P<0.05). Three kinds of saturated fatty acids were detected in both walnut kernels, the

palmitic acid content of Yangpao walnut kernels (4.17%) was higher than that of purple walnut kernels (2.69%). Five kinds

of unsaturated fatty acids were detected in both walnut kernels, compared to those of the Yangpao walnut kernels, the

purple walnut kernels had a higher content of oleic acid, arachidonic acid, and linolenic acid, but purple walnut kernels had

a lower content of palmitoleic acid and linoleic acid (P<0.05). Compared to those of the Yangpao walnut kernels, the purple

walnut kernels had a higher content of fat, protein, and carbohydrate (P<0.05). A total of 9 mineral elements were detected

in both walnut kernels, and the P, Zn, Fe, Cu, Na, and K elements content of Yangpao walnut kernels was higher than those

of purple walnut kernels (P<0.05). 30 and 33 volatile flavor compounds were identified from Yangpao and purple walnut

kernels, respectively. Alcohols, aldehydes, and ketones were the main flavor substances of purple walnut, while Yangpao

walnut's main flavor substances were alcohols and olefin compounds (19.948%, 3.819%). The peak area of alcohol

compounds, especially hexanol, accounted for the highest proportion in Yangpao and purple walnut kernels, respectively.

The above results indicate that purple walnut kernels have higher nutritional value and flavor substances.

Key words: walnut kernel; amino acids; fatty acids; mineral elements; flavor substances

Rk (Juglans spp) X FRAEARK . 59 J&8k, J&
SANEHZ AR EAEY), J2—Fh L & 0T BRI EIR =511
ARASTHCEMR Pl B TSR Pl . R E SR AR AR T AR AL
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200 °C, fBHIZRIRE 250 °C, #RIZSHE: 1000 V.,

ML TR AU - B RSB S BT
KBRS, IS B g . 2L



- 310 -

B Tl B

2024 4 5 H

NIST Library 3R, BEAHIEE KT 800 M4 T~
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SEky P<0.05,
2 HBRESH
2.1 R, EEEMM RS SEBRER ST
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B 17 PR B SR S E LA 1, FrE g 1, 3%
HAZ R P R B A R 1Y 2 1R (868.70 mg/kg) i
PR TR AP (2471.30 mg/kg) (P<0.05) ., Wiff
AZMRA R RAER . &R . H AR AN A
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Z/DYLE T A TR EESERR R, A ST H 5 R A
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50 (578.00 mg/kg) B sy, HARIERG &R (447.90 mg/
kg) FIN 212 (196.20 mg/kg) ; HEHIAZ P SR &

K1 Pl AR & i (mg/kg)

Table 1 Free amino acid content of walnut kernel (mg/kg)
WA EEPAS i 4
BRILIZHE Ei2 2

firf g AspRI T4 HAR 113.36+0.42° 120.90+1.72°
HILS "Thrih &2 74.80+1.52° 183.300.59"
HILES SerZ2 % 42.20+1.33 151.300.86"
IR Glufr &R 222.50+1.90° 578.00+2.99
#EOR Gly H & 28.60+1.96" 53.20+1.68"
#EIR AlaN &R 62.40+1.34* 196.20+1.96°
LS Gys/ht&iR 32.100.30° 28.70+0.13°
[N "Valfia iR 39.00+1.99° 124.10+1.13°
FILES "MItE 2 15.70+0.56" 26.00:£0.59"
FUTUS TeR5aE MR 16.00+0.36" 71.50+0.79"
FUTUS ‘Leust &R 25.80+0.20° 116.70+2.07
Tk Tyrfi 2% 19.80+0.39° 80.30+0.59"
FUUS "PheZR N 4R 22.1040.25° 81.30+0.70
IR HisZl &R 28.60+1.90° 97.40+1.70°
FELS "LysHi &z 16.40+0.25° 48.90+1.33°
TR Arghi &R 88.50+1.90° 447.90+3.55"
GHUS ProffiZ & 20.80+1.89° 65.60+0.92°
- Wit F IR O i 209.80+1.89" 651.80+7.20°

- AT R 657.50£5.23*  1707.90+0.59"

- S IR G R 1 it 540.22+5.62° 948.30+8.35"

- B E MR G (%) 868.70£18.46°  2471.30+23.30°

gias*)%%%ﬁﬁEM%JMZMZ\%?%EM; [l — A7 Rl FhER R 2 5 3 (P<
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BREILR & B R TR Ak (P<0.05) .
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Fig.1

Chromatograms of different free amino acids of walnut kernel
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(4.17%. 2.69%), BEARIR IR = (1.32%. 1.12%), 46/E
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TERIIAZARA . (P<0.05); Z AR 2 Fl, SEIH
fi (37.00%. 27.80%) . NEJFRFA (4.00% . 5.58%), ikl
AZMA IR 5 FavE T4 B Ak . (P<0.05) , IRRTR
TR T B AR .(P<0.05) .

K2 B IRITTRA (%)

Table 2  Fatty acid composition of walnut kernel (%)

3 MR RS SRR R Y TR A I E
Table 3 Determination of main nutrients and mineral element
content of walnut kernel

RE VT R 2 AL BRIk )
FEHIRC16:0 4.17+0.25° 2.69+0.09
T JEARC18:0 1.3240.13° 1.12+0.24°
1EHERRC20:0 0.0435+0.003° 0.0386+0.002°
TR R 2 it (SFA) 5.53+0.37" 3.84+0.30
Tt —ImRCl6:1 0.0911+0.01° 0.0389+0.002°
JHARC18:1 16.10+0.21° 21.40+0.24
A —IRTRC20:1 0.0711+0.001° 0.0793+0.002°
TR DIRR & 5 (MUFA) 16.26+0.22° 21.51+0.24*
WIHARC18:2 37.00£0.24° 27.80+0.18"
W IFRARC18:3 4.00+0.12° 5.58+0.05°
ZAMANRIIRZ & 1 (PUFA) 41.00+0.13° 33.38+0.12°
R B i 62.79+0.27° 58.75+0.40°

—— AR

Rz E9i2 s

KA E (/100 g) 7.40+0.07° 9.20+0.04°
EF(g/100 g) 19.50+0.28" 23.10+0.17°
JIE (2/100 ) 68.40+0.28" 69.70+0.28"
W43 (2/100 g) 3.10£0.08" 2.70+0.10°
WP (mg/kg) 4460+4.04* 4590+2.96
#¥Zn(mg/kg) 21.20+£0.26 34.40+0.34°
#kFe(mg/kg) 23.80+0.06° 26.60+0.47°
HMg(mg/kg) 1760+4.33 1700+13.74°
#5Ca(mg/kg) 855+3.52° 67143.60°
HiCu(mg/kg) 16.80+0.20° 20.50+0.29
#Na(mg/kg) 1.65+0.01° 2.33+0.05°
HPK (mg/kg) 1280+2.51° 2140+6.33

WY FICE B AR (mg/kg) 8418.45+6.01° 9184.83+20.60"

e F— 1T R FEF R 3R 22 5 5.3 (P<0.05)
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AR T 50, UL 58 B2 A iR R A e e
PRUAZAK ., 52 R0 A = rE 17 PP AR
[ (= P75 I o g1 Ui i L
23 FiB, ERGMCEEERYERTYRTER
T

EFEY T T Y N dr R AN A i id s E
HEEE N, HFR 3 AR SR PR
BT (68.4. 69.7 g/100 g) . & BT (19.5. 23.1 g/100
). BRKALEY (7.4, 9.2 g/100 g) = Ky7HEEFREK,
Lo 88 AR A 2R P AR K A5 4 & e e
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Fig.2 Chromatogram of the ion flow of the Yangpao walnut
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Fig.3 Chromatogram of ion flow of purple walnut kernels
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(0.225%), £ e AZ A v JRAG I HY 32 P22 K 14 XL
R A4, EE AL EESE 2 PP (27.36%) | TEZE 8 Fh
(17.33%) . Hil2& 7 7 (8.69%) . Mg 8 Fl(2.67%) .
S EZE 5 PR (0.853%) . TRFE 1 FF(0.10%) . ¥ &HFE
25 1 #1(0.057%) , PIFPAZ IR A3 1 XUBR 5431
Fh2s BT AR b I E I R 255

XA [R] R 2 ) AU S A T 53T BS54
R 55 Z AN AR IR, T -5 S Le i e a2
B, B AT TV ABE FT A RSP . ASga A
FIERUL . B AR AL A I TR 5 bR,
Horp oS 2w, 9t 19.91%. 27.35%, CL T
T A2 MR IR T 1 IO UL L T A L SR AR FIIR D
B BEMbE Y 20k A Fihis i Efk, BA R
WREY, S8R ARk PSS S A TR B B TE R
e, A 7 R (17.08%), BRtL 4 F1(3.82%) » CLAE

CERFS) . B (REFS)  (B)-2-Bekai (EEEHY
SRR AR CHP A B0 A6 T A A 7540 7 55 B %
HRAHRAG HH, S8 A%k ) 5 AR M XU s 28801
Fil 2 o ELA AR 78 . Wi B R R AR, BB
Ao B AR XU T I =7
2 {2 A RIS ) SR 4 b IS R g e AR o
BRHIAZERR T, 53510 7 R (8.69%) . 4 F1(1.43%), 3
Bl 2-2 2 2 . S SRR AR B AZ R AL,
o 2SS B AR T BE MR T AR Wk S SR A4 ks
LG Z, SRR E AR, K A
T AT MAEE . WIS M RS
o B PRSI B a2 B R AT P-<AE
Jae . AP ERIG | 2-2R0a | AR DUFR, R R
AR FEA 7 PP (1.15%); BEXibt
Y—IB B AW AEA AR K SRR, AR
SR 5T, 30 5 St T B QI s RIS M s o 1
PR AR A= B0, PRREZRR BRI A e Tt AR
BEUT, (R PT SR 22 SR, KBER . 8 AR (2.67%) .
BRI 3 PP (2.25%), AHEFRHEE . 4R T ls. g H
5. VR LR . N NER . CRRIER . Hh 2R
BAEAE SR I AZARA ARG Y, B T 58 RO AZ R R
W AW EE S T B R b A ) F2ZRIE TR

T4 T KRR MR A
Table 4 Volatile flavor compounds of the Yangpao, purple walnut kernels
TR 952240
. P ER e ] 145 st 1
>k pas A [26]
Sk LEY o Fal CAS RIS (min) L U T AR (min) b T AR
(%) (%)
AERATEE  CH,y, 111-82-0 WENES - - - 5.85848 952 0.066
LEETEE  CH,O, 590-01-2 R, AE. FE PR KR - - 6.68375 916  1.495
CRRHlE  CHLO,  106-70-7 ORI - - - 6.9629 808  0.117
T]THE  CH,O, 109-21-7 AR AIR 8.21051 937 2206 82107 942 0.875
FRLMEE  CioHyO,  106-32-1 EM A 2 HR, AR - - - 114197 849  0.057
iFEi =L . 1 gy \ JE—
s WHFENEE  CH,,0,  104-50-7 28k W%Mﬁ%f“mﬁiﬁ@ - - - 12.3547 868  0.026
WEREMES  C;3Hy,0,  105-90-8 SR A OB R RS 7.9566 903 0.039 - - -
TSR CpH,y  92-52-4 Wl TR 14.1709 844  0.001 - - -
CRREE  C HypO,  540-07-8 RN UES - - - 127588 911  0.016
HM—Z Ml CH,,05 25395-31-7 e GBI VS - - - 13.4425 891  0.017
e CH,0,  98-01-1 HAHRR 5.3687 823 0.498 - - -
U CH;,0  66-25-1 FRER - - - 4.8031 819 11471
PR CH,0  111-71-7 A RIRER - - - 6.5774 940  2.145
(B)-2BEMiilE  C;H,,0  18829-55-5  SREUMMERE . FIf. Bt Rk - - - 7.5604 846 0.098
N EH 45 SEli
WAL A (B)-2-FME  CH,0  2548-87-0 Eﬁjﬁfgﬁéﬂﬁq&ﬁﬁm 9.2872 890  0.237  9.2885 852  0.244
B CgH, O 124-13-0 S0, R IRIR ARG IR 8.3585 960  0.659  8.3594 968  0.989
T CoH;sO  124-19-6 ek, S 10.0344 959  2.656  10.0351 957 2253
Y Y N EHAE ) gy
SEE CioHyO  112-31-2 L @gﬁ(ﬁ%ﬂﬁ@ﬁ%ﬁﬁ?ﬁ i 11.6008 952 0.062  11.6005 957  0.114
JY R Cp,H,,0  112-54-9 WA AR ARG RS - - - 14.4403 754 0.011
TS T = g ',«, HH2 L
o CHO 111273 RT mwg%gﬂbhg%%ﬁ@@ R 085 956 19905 60012 956 27355
ERALAY) AR CpHyO  112-53-8  EAFIMHEARMAR K . AEF I - - - 12.8298 813 0.006
. s = =3 g /’ui. S
2-ZF1-TH: CH,, O 97950 AR Eﬁﬁiﬁg&;&g;ﬂg%éwﬂﬁ * 10.4783 844  0.024 - - -
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FRPUAT  CH L0 110-93-0  HAMCREIMGEMAYES 8.0314 866  0.239  8.0325 837 0292
VR CgHiO  106-68-3 B T ERUR FERR - - - 8.0446 899  0.398
. 2 CH O 111-13-7 PRES - - - 8.1185 874  3.647
[T A i
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TSR . AR, WoRIEEY . YRR SR
(2471.3 mg/kg.23.1g/100g.9.2 /100 g. 9184.83 mg/
kg) 7 T W AZ BEM (868.7 mg/kg. 19.5 g/100 g.
7.4 /100 g. 8418.45 mg/kg) (P<0.05), ff bRk 2 KLz
P AN S i) 22/ Do T AR I BESS R, SR
A% Mk A~ ff R 42 L R & 13 (948.30 mg/kg) i F (P<
0.05) = TEE NI —(540.22 mg/kg); TR £ A%
BB U & 12(19.5. 23.1 g/100 g) . BRIKAL-E8)
(7.4.9.2 g/100 g) & T o5 B B it 75
T EFE . PREE SR S, PIRMZR . R

I S S S R s s Y T

A W5 TR AR 2H % S R AT AR A~ S B AN 3
M A EEFE bR, AP A RIS Uy i F XU S 7=
AR FEN, X Nt A R0, AEANR
gk B, RULFNEE AR AN IR TR o LA
(41.00%. 33.38%) , AN HIfig 5 e Pyl iR & =
(16.1%. 21.4%) . WAHIZ 2 5 (37.00%. 27.80%) . 3.
JPRAR 5 1 (4.00% . 5.58%), SHA M B = FE
FH 40 FIIZBEIR IR & A —EZE R, Al e
FH T AR FIAE IR, . IREE S0 SR S A3 | (it
A2 R IR TR & AN H] o

PICHRGR A . 52 2 Ak H 4 B 28 52 Y 29,
32 PP & XU I, PR AR P A SRR A<
AT CT R THR. (E)-2 SFE8 . IEE 18, T, 2%
B . 2-BEER . B L BEGER . TR . B, R . a-UR
I Z2) RN TR IR E SR E R, O B .
(B)-2-B&asis . AFERE . 2220 . ZBR TS . 2-3kM5 )2
B8RRIy S AR I, T 58 B AR A E
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