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Chemical Composition Differences of Different Apricot Fruits

in Xinjiang Based on Nuclear Magnetic Resonance Analysis
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Ecological Zone (Jointly Built by Ministry of Agriculture and Rural Affairs)/Key Laboratory of Quality and
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Abstract: To characterise the quality diversity and potential differences in nutrient composition of apricot
fruits of the main cultivars in Xinjiang production areas (small white apricot of Aksu production area,
large white apricot of Bayin'guoleng Mongol Autonomous Prefecture, Mukyu apricot of Hotan production
area, Saimaiti apricot of Kashgar production area, Tasi apricot of Turfan production area, and on-tree
dried apricot of Ili Kazakh Autonomous Prefecture production area). In this study, Nuclear Magnetic Res-
onance ( NMR) technology was employed for Nuclear Magnetic Resonance Hydrogen Spectroscopy
('H-NMR) analysis and identification of pulp of Xinjiang main apricot varieties. Main chemical compo-
nents in attributive spectra was clarified, and the nutritional quality of pulp of Xinjiang main apricot varie-
ties was comprehensively evaluated with principal component analysis and least square discriminant analy-
sis. The multivariate statistical analysis showed that the nutritional quality of apricot fruit of Xinjiang's
main planted varieties had a better overall separation. ' H-NMR showed that compared with other produc-
tion areas, the chemical component signals of Tashi apricot in Turfan production area were obviously
more. Seven chemical components with large contributions to the differences were screened out, namely
histidine, lysine, arginine, serine, glutamine, sucrose and D-fructose. In small white apricots of Aksu,
the contents of serine and lysine in the chemical composition were higher. In large white apricots from
Bayin’guoleng Autonomous Prefecture, the contents of lysine, glutamine, D-fructose and histidine in the
chemical composition were higher. In Mukyu apricots of Hotan and Saimaiti apricots of Kashgar, the con-
tents of histidine and sucrose in the chemical composition were higher, and in Tasi apricots from Turfan,
the contents of arginine, serine, lysine and glutamine in the chemical composition were higher. Histidine,
sucrose and D-fructose were found to be more abundant in the chemical composition of on-tree dried apri-
cots from Ili Kazakh Autonomous Prefecture.

Key words: apricot fruit; nuclear magnetic resonance; chemical compositional differences
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FIF A AR AL 2 o7 ik o A5 SR P B2 | U IR S R HLIR 2 ) I 5 7 SR 11 R RS 9% 4 1)
FAE, BORBEFERIT NMR HREE & Z 080 0 M ik R B 8 6 7 DX Jo o il i A R 09 8 R i B 22 5=, B
T 0 7 AN [8) 77 DX 32 B i o A SRR (0 42 A 4R 11— i B AR

=
=]

By
Hoax

4 A

pamyy

‘E(

1 #R57EE
1.1 RXFE5HE

NN ZHEH R (DMF) . —H LA (DMSO) . fh2ali, [ 24 F 2= 5 A R A A .

% JE 4R %L C(ADVANCE 400 ), Fij-1: Brucker A #] 5 BT K (FA2004 B, [ 5% 740 F Rl 2f
ICES A BR B 5 7 n# g H #% ( IKA RCT basic B, f#[5 IKA 4] ; %5 R (IKA VACSTAR digital) ,
fiEE IKA AF] s HS B HETEILLGI-25C B, Jbat IRRR22 AR A R A,

1.2 KA E
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HEHE A5 SR A S BT ], T 2023 4F 7—8 J1, SRASHE B 57 05 7 XU/ LAY L W SRR S B A N
XK EA ., RIEP XA WA= XL RA | &= ISP A | (AL B 5 [ A M= KW 14
SERIRERL AL B. C. DL ELF 72X, ARHESRAE P X 32 A S 1 BLA KN, 677 X P 4% & R 2 A R
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X1 BRERRXEER

- o PREY IR R LR/ Z R/ SR A ] /
1y 1y ) ) A
A B 5, 957 X /N LAY 10 4 41. 626 82. 895 2023 4E 7—8 A
B EEEEREE RGBT R 16 3 41. 926 84.593 2023 4 7—8 H
C I 7= X A8 5 T A 15 3 37. 189 78. 498 2023 4E 7—8 A
D WA 7 X TR A f AT 27 6 38.937 76. 076 2023 4E 7—8 A
E it 7 X T A 27 4 42. 750 88. 693 20234 7—8 H
F o BRI 5E FA M R 1 T3 10 4 43. 959 81. 654 2023 4E 7—8 H

By A AL SN T (320, 5) kg, FERNCRALIS 48 M S50 % . W TR G L AR 0 R A AR
TCUE R T A B i T, K TR X P9 SR B B BE i LUK T X S 4B R B IR 5T S5 3R AE % XA B0 8 (K
FIR D BURE . ERBCR PR IT R BOR AR . AR 2 7 DXVE ) o T AR /Nl i TR AR A B, TR AR SR 24 4,
HiP AKX 4, BEX 34, CZX 34y, DX 64y, EFFIX 4 4y, FREX 4 4y, BT —80 “CukAf ik
JG s GEZSRURT LA T B AR ER
1.2.2 ¥m B 547 ik

FREX 20 mg MIVR T A RAE R A, A 0. 4 mL BYBERRZE 1 (0. 05 mol/L Na, HPO, il NaH, PO, 1K
WO LB 1 mL iR DMSO, P R SRV i T — U T 6 28 WOV ol Aol DB 2 i e B Ve A
RO, A2 08 4R S0 C H-NMBRO ARSI T2 35 (25 “CHllE . 5 mm OneNMR #3k . kb 51 PRESAT DL il
FEG TP RO KIE 4 64 YK, 1598 4 800 Hz, RAESEL 16 K, 5FRIIE 2 s, SREEME 3. 408 s,

1.2.3  Armh s B AOm A 22

ffi Fl MestReNova # /4 (V 9. 0. 1, Mestrelab Research, Santiago de Compostela, Galicia, Spain) X}
PUHEAT (S AR 4, AR 8%, FEZRARIESF A0 B, A i (I AE 14 7 (e 37 i 728 Joi B 2430 LA 5 KL ¥~ 0. 3 Hz
(10 5 K5 7 PR KR A AR 1 A M L o A R IR L L I AR ) CTSPYAE 0 0 ppm Ab [ BALIE 2 Bk, X 1L 6 77 XA S RE
i 9 H-NMR 43 Beii (81, X5 i8% B R4 40 BofR 4 . B4 IX Ry 6 0. 2~10 ppm, BUF[EEE R 0. 04 ppm, 23
T3 4 B S S — Ak o R 7 T B R 2 30 20 RIS 300 U | 7 0 X 5048 43 Al ok | S ), FE R AT S it A B
At 5Bk 8 2.52~3.32 ppm 1 6 4. 72~5. 12 ppm Z[E {55 .

1.2.4  AmE 3L PR3 57

i 1] SIMCA-P14. 0 1A %5 3 — Ak J5 09 #% % K30 3 47 32 43 43 B (Principle Component Analysis,
PCA) Fl /Iy = 3 32 H 5 43 #F (Partial Least Squares Discriminant Analysis, PLS-DA), Xf T PLS-DA &
Y, ) FH BE DL E 4 HE 5 XA () ] S EAT I IE
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M6 77 DX A SRR Y U P TP 2% B I 1 B A D2 DA SR A SRR ol A % 8T, SR 1, AR U i
M SCHERECE T DL O R SR P X A R P A Al A AT U R AU SRR A 34 R Ak LAY
HARMRREAL 2 i HE W3R 2, FZS AR . A IR SR .
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x2 6FEXEREMRTIENENSIEEARR
Fr5 ) Bt ER A
1 Sucrose(FEHH) 8 5.18(d). & 4.27(d)
2 Leucine (52 2 ) 8 0.94(0
3 Arginine CR§ & 1®) 8 1.71(m)
4 Malate (358 8 2.36(dd)
5 a-D-Glucose(a-D-# %) 8 5.18(d)
6 Histidine (41 2 %) 8 7.05(s). & 7.64(s)
7 Fumarate(& &) 8 6.58(s)
8 Citric acid (Fr B R 8 2.72(d), & 2.58(d)
9 D-fructose( D-34#) 8 3.57(m), & 4.00(dd)
10 Asparagine (K & BEH) 6 2.89(dd)
11 Alanine Ala(PH& ) 8 3.72(m)
12 Glutamine (4% 2 I f&) 8 2.10(m), ¢ 2.43(m)
13 Glycine(H &) 8 3.57(s)
14 Isoleucine (5 5% & &) 8 0.94(0, 8 1. 05(d)
15 Serine(ZZ & R) 8 4.00(dd)
16 Valine (% & &) 8 1.03(d)
17 Succinic acid (BEHIER) 8 2.55(s)
18 Aceticacid(Z ) 8 1.91(s)
19 Gall IC acid (¥ & FIR) 8 7.05(s)
20 Ethyl acetate(Z. B2 C H§) 6 4.03(dd)
21 Ethanol( Z ) 0 1.13(t), d 3.64(d)
22 Choline (IHFH) 6 3.19(s)
23 Ascorbic acid (FT 3R 1ML &) & 4. 44(d)
24 Lysine Cffi 2 R ) 6 1.75(m), & 1.90(m), & 3.04(m)
25 Malonic acid((H —FiR) 8 3.15(s)
26 Rhamnose( flZ=H) 8 1.24(0. 8 5.18(d)
27 Methanol (! &) 8 3.35(s)
28 2- Ketobutyric acid(2-Fi T &) & 1.06(t)
29 Isovaleric acid (5 %2 8 0.85(0)
30 gamma-aminobutanoic acid(y-% 3£ T #R) 8 2. 88(1)
31 a-Ketoglutaric acid (e~ AL ) 8 2.46(1). 8 3.09(m)
32 Ethylacetate( Z R Z.BR) & 1.24(0)
33 Oleanolic acid (GF#IR-R) 8 0.75(s), & 0.89(s), & 5.34(m)
34 3-Caffeoylquinic acid (3-Hi M fE 25 T° 2 4% )R 1) 0 3.49(dd), ¢ 2. 02(m)
TE: sy dy tyoq m Al dd 2300 D B0 XU, 3 EUE, 4 MR 25 R USRI XUER X o R
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DX BEA HRAT 1 LB AR 5 IR o 0 HEiS R R AT LU AT 215 S 7 6 7 DX AR A B W1 R i) AL 22 1o
UNHERE . DR BERRAE  ibA —Le Al BRI 0 IXAR S B W, 0 2-B TR . L BEAE

2.2 BEERUFHSHES B3]

S PCA M7 15 4 F6 ) 25 WL 4 4% 7= [ B 020 w0 01020 fi1510 50 5 10 15 20 .
AR H B PR A2 ST S B AR B SRR A A 2 il s mB
i, R2X[1]=0. 364 RRH 1 M40 R B 1& L} ot 10 _g
BRHR A 36.4% ., R2X[2]=0.176 £ x4 2 & 5t @ o 5
WA R FR AR N 17. 6%, R2X[3]=0. 120 o) @g ’vok ?5
BRI S ERA W RRTMEY 12,00, 0 | j’ 1o
3 A EM T3 PCA 3D 340 L, 24 4> 4§/////' \\KN%%%-H
BEACK B (. WA B RHALE. i g ’/'151) 10“%. 2
T PCA SMT 2 B B AP0 07 i LRI K RN >
W0 RIS L St A BT LI 22 5 o 03T

20730

6 Hi DX A5 22 (8] ) b 27 i 43 25 5. 6 AR R B8
HEAT A W BB PLS-DA 4347,

R2X[1]-0364 R2X[2]=0.176  R2X]3]=0.120

A, B, C. D, E. FArRREMTLH =X /AT, EF 5N AR =X
> X A X _ 48/
F 3a Ty 6 7 XA RAF i PLSDA BRI pe gimmwimss mh f 7 KB ok 7 7 M2 (A

ZEIR RIS X BV CE) R BLIE B2 50w s v M = b - 145
FIA M= IR A (F) X He Al 4 A4S 7= XY B2 6FRERRER PCA3DEHE
ARA A1 3 B R AT X FEE 4R A (D)
XiF L BT 5 55 77 DX/ LA (A L k8 35 77 DR PG A (ED AP BLIR B% 50 FLIA M 7 IR B T4 (F) I FE i 35 A 847
5 B RE . (A= X BEE T (D SAH - X B ILH(OF 1 AR ES, BEsnsh AnMRea®
(B) 5 B 5 55 ™ X/ LA CAORE R R S . BRI F . 6 77 XA R AP 43 85 B . X BT EE Y PLS-DA #i
RUHEAT 200 YR BEALE B HEF R 55 (R 3b) . 3 BIA ) R2 KPR B LT AL 5 M 8 Q2. H Q2 i
WAL 7E ¢ [2]%h F ok BE /N T 0, TEBI AT 7 i PLS-DA 81 B Geit 22 2 3L, W T — 0k 6 2 X
A7 SR P TE 22 S AL U

B4R 6 77 XA SR PLS-DA 43 Hr (8 48 R B, ] v DA Y8 0,9 174 3 €0 30 1088 €2 80 1) 200 €5 J2 722 o X AN ) 7
DX A5 S Ak 2 B 3 22 1] By 2% 5 SRR (Variable Important in Projection, VIP) f1/NE] KA 7R . BUS FEAR #
R B BT B £, 3 W20 B AR AN () 77 DAY SR AR 27 0 22 T) 1Y) 22 S DTk BOR 7 SC VIP BRI 28
AWEZERER Y, B, RIHER ., AR, MAR., 22K, waEBEN . R, DR E
7 T AL 2 IS X AN [ 7 DAY R 22 S TTRR R, AT A R AN [ 7 DX ) A SR U TE 22 S AR IR
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WK EE 95N AR X KA B b & m 2 B4R ., f2&Bt . DR, HEmR. &
IR A1 o 22 B8 R R REAR 5 0 HH 7 DXRZ g JU A (OO R A1 7 X 8 22 4247 (D) o &5 f 5 iy 1) S 4 A IR FIREHRE . 5 it
AR R 2R . WA . 22208 . A A BN ; &3 XIEVE A (B) i & 8w iR i &
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T 1 F3 23

F2 q 1.7
H F1

B3 1.2
E2 - 0.6
El = 0
D3 - 0.5
- 1.1

C3 - 1.6
C2 =2.3

A2
Al
BElR 4258 HER 988k D-RE S Ham

AL B, C. Dy E.F2R5HRFEBTTEI5 7 D/ A L B3 S8A5 5200 FVA M DR Ay R = IR S0 | W A7 X e 2 At | ol 8 35 7 X 1

P DRALIS B 5 EVR M DO b T A BT AR — R 3 AR
5 6FREREREBEEERUEASENSEEXERE

3 iS4
3.1 itig

BT NMR AR DL & PLS-DA BRI Hr & B, 6 77 IXFE S 38 R 70 B8 B 0 iy, G b B 3 3B A% 52 3l TR M
KA (B) 5B 50950 7™ KN A CARE SR ECE S, R AT BB A 77 X R A2 A Ay, 2R IFAR R
AR EZET O HMEFRBEILS(OF 1 AFEMES, TR T A7 X A 5 5%
UE, A 2E RN R SUMGE S . AR IRGE BoR, TEARF PR EY S h TN BERTEERNERS
B2 AT B, 22 5 R

BT 6 77 X A SR A T W A Y 25 AL R N R R, A KA R 2R SRS
AR Z R G IR, X 22 B R] R AR AN R DA SR 2 B AN R AR AE R . AR EE A
JoT . R R TR BT, A AR S A AR R SR A B RS R T R EEAE . R DR R R
S 32 B AT R A R R XU 1 R B DR S v A i R 5 nT i v W R B Mk L
AR FERIR BRI, W SR A B AR — Rk SR . AR 0% o AL R S
R ol RO AR, WS Y, R RS R, A TR B E B
HSE R R A AR e AR R A — R ER IR, BR T O R SE A R EERR A, 38 T LUK R AT IR R . AR A SR A R
BE . DT $t e 35 P

WEoE R W, LR RN 2 K i 5 RS B A POR M B VI 5C . Yan 55170 K B LA 22 08 Ry 1 A A 11
22 G TR A 1 A 3R S O AT A A o B S A G L R R R S e T A R DG DR 1 A X 2 TR ok 4 g R
SN I ECT MR L I 2 T A A T, 2 R A BT LA R O D LT A T B AR
P P o Wl RS RS DT DR SR S SR 5 . BT B 5 7 DX/ LAY CAD R 5 3 7 X P A ()
HSrh 22 FR L R R SRR 3K R R A R E B IA SOR S IR M TR R L. B AR R
B ORG  A B AT LS S R S b S B L R R — S Ak U T A R R T S T O
P W BBV TR L SRR R SO A v L kB 3 7 DB DU A (ED SR SRS AR A R R . (R RO
Vo ORI , W] RE IS A K A Ve BEAZ i . 38 ok BF S A AR S A () 7 DX 2 R A A 2R 2 Ak 2 A3 1 A X
i, A AT BN [ 7 DK R R A R IR G R AE R 25 Sk X AT R SR R W] 7 DA SR
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JALARE €8 5 A R Y 3 S
3.2 &g
XF 6 A7 DRy AR A A R AT A O R AN 22 S A, ORI AR Y 22 Ak e g RS A
CHEIR WA . 2 E R ARG . BERE . DSOS 7 Fh 2E Ak s E g . R R W], NMR HOR BB
F TR XA A 2 oy MO & BER 22 524007, OF AT LGS & 20080 143 B i 35 4% 7 X 22 [ 5% i 485 21
JoT 1) 22 S A 2 L3 s AT SRR SRS ] 7 DAY SRR 3R i 5T 22 S 0 W B A SR IR R B T R R A B BN AR A
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