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¥ E: UTEFEHEMRXERL KN S HFEE A (Prunus cerasifera Ehrh. ) 47 DS54
HREMRBARL AR, ARITBEE®R ., THEEEEY T RARSBUREREASYHDT FARZ
AT B A B ZE i A5 SRR MR AT TOSE, BFE B Er A BBk R SR IR R b . & BRI R (5 B R AR AL B
YR, HRERY: OFEFAEESERRNEIIEREENEE, PEOVETE . EE. R
WO, REFEEERE. 46, FOCMBRE4IMERE, HEERERLHE. BE 2ERE. R
BV AT EEEEY S BYAE - ERENER, BEERAERAIFE, HPURRFENERRE
BA (9.13%); QFEHAERELTERARNALM Zn, Ca, Mg, Mn, Fe R Co F 6 M R TES R
HERFE, HPLiFe tEMNEE (FHEB21.2 mg - kg™') MEREHK (269%) B, #—LiHiE
HRMR RS R K ONFEEF AT 12 1TAKR PRS2 R, @K, MRE, mE. B
RAETHHE6 L83 MERMEAGY ., FTERFELAMAEYESE. A LEYHERASEULE
BEEEMAEY B LRSS REEA ML ER, #EEHEEEAFEE, HPUFRCEIEES
CE¥ER4.33 pg - g7'), BEEERSERLESE RN EEHEHLEY.
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Studies on Genetic Diversity of Phenotypic Traits in Wild Myrobalan Plum
( Prunus cerasifera Ehrh. )
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Abstract; Ripe fruits of wild myrobalan plum obtained {from 47 seedlings at Daxigou, Huocheng County,
Xinjiang Uygur Autonomic Region of China were studied by morphological trait, soluble solids content,
mineral element, volatile component. The purpose of the study was to acquire basic data for the conservation
and utilization of the species. The results indicated that considerable genetic variations in these aspects; Verti-
cal length, transverse length, shape index, fruit mass, soluble solids content. Among them, fruit mass, the
variation coefficient of which was the highest (9.13% ). As investigated, the shape of the fruit was mainly ro-
tundity, and the colors of the fruit were red, black, yellow, mauve. Variation coefficient of mineral elements
(Ca, Mg, Fe, Cu, Mn, Zn), which revealed wider variation range and rich genetic diversity. Among them,
Fe, the content and the variation coefficient of which were the highest (21.2 mg + kg™' and 26.99% ) , it has

large potential for futher selection. Ripe fruits of 12 wild myrobalan plum seedlings were analyzed using head
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space-solid phase microextraction and gas chromatography-mass spectrometry. The results showed considerable
genetic variations in these aspects: The total content of volatile components, the classes and contents of each
compounds classes, the segregation ratio, and content of main components. There were 83 compounds in total
belonging to 6 classes detected in 12 wild myrobalan plum seedlings, including esters, alcohols, ketones, al-
dehydes, heterocycle and hydrocarbons. Among them, formic acid, hexyl ester, the content of which was the
highest (4.33 pg - g~'), was important character impact odors.

Key words: plum; wild myrobalan plum; phenotypic lraits; mineral element; volatile components;

genetic diversity

B e B [ Malus sieversii (Ldb. ) Roem. |, BFA-#EHkZ= ( Prunus cerasifera Ehrh. ) | Bf 75
(Armeniaca vulgaris Lam. ) REFHBE (Juglans regia L. ) ZE20 A7 2L BF SR AR AE o W IR B 7 1L
FLE W R AER, R S AR IEW RS FBRAEE, BRITENREMBEFEH T
P RAEFEE (GKFR, 1973), (Al THEDF A FEIF K R T B S5 E Z -5 805 8 B4 R
B E, FRAERSEE, WKL, Fi, #—SmREAaRR e RRE ST men
MR, NTRENRPSHARAEERE (E%H 55, 2006; HGH, 2007),

E N — 2t 0 VR R BB R T TREMNEZE SR, M THEFERMRE SR,
ENEA . (LERS (BR. R4S, T RLE) RaFKFES N EHT TR (FEgm
BTk, 2000; X|#E %5, 2004; 53 %%, 2006a; Chen et al. , 2007; Zhang et al. , 2007; 5K/|N3H
%5, 2008), ff KB (2007) XMPEEFARE T AEYFEROBENGEST TR, HE5%E. $
W2 A E A FBR E A SRR T AT XUBSARSE (2007 ) %o 37 SR EF A Bk BY A R A 45 1
FEATTORR, AL TR A8k SSR R DA R . EEEC L HAEMTERARR (X5
M %, 2008) MYEAH L, B MRTIESHER. TEEEESSY RS2 ULERELSY
HrEARZE, WEAEEIRE ST TR, BENHEEAERZENTEERRF . S8
PSP R SR A TR
L bPE S 7k
1.1 ###

BB T 2005—2007 SELEINARRL KFAE AW HE B a Ll it RBHE R B Ep
B XEWMA RTINS (HRE 81°30 ~81°40", b4k 44°30" ~44°35") [EFEMEME, K {RIERA
AA RSN, EFEERERTRR Y MR AR, R 47 PLERR, §HAE
HEAEEMERB OS% L, BIMRAT 8 A TARERBEEA -BIWREL 1 ~2 kg, FH2 FE
HERR EREERTERE ., TRICY K A51E B L5103 T AL R K & T bR I 2 o
1.2 A&

121 BEFHERTEREYHEFRE

BRI A BB 10 MR, S0l RRAE AR PRI E . BHEUK
BORF R, EERBBAEREA B 3 MR, AFRERIES N RN EEY S’
1.2.2 FRAZSEHAE

Bk RBEYLE I C B A BB R 20 ~50 4, WEF TLE (Ca, Mg, Fe, Cu, Mn & Zn) &
B, ZRE%ES (2006b) HETFRESEEES, RAMBR—&EARIFEEX R TLAE, T
XA A E ™ PYE SPO400 BUFEFIRU/ BT, =RMER 35 4L, ZHRAFMER 20 B4, W
FEWK: Cad422.7 nm, Mg285.2 nm, Fe248.3 nm, Cu 324.8 nm, Mn 279.5 nm, Zn 213.9 nm,
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HABERIMG, B, BRAR. FRERRUBRHERY & BYFE—ERENRES
Rett, HPUBRFERNESBEER, ERAKEK 9.13%), BESHEEIFERE (K1)

£1 FAEBRFRIRSERRTEEERDSRNESR
Table 1 Variations in fruit traits and soluble solids contents in wild myrobalan plum

REHER HERK FHfE TREE TRER/ %
Fruit trait Total individuals Mean Variation range cy

#\42/cm Vertical length 47 1. 81 1.48 ~2. 15 3.93

#4412/ cm Transverse length 47 1. 68 1.34 ~2.02 4.75
RIAE% Shape index 47 1.08 1.04 ~1. 11 2.75
FRFER/g Fruit mass 47 5.92 3.25 ~8.07 9.13
THHEEEY S8/ % Soluble solids content 47 13. 45 10.20 ~17.67 5.09

2.2 HERRERITRETESREESHEY

%ot 47 A H BB IO A AR R R H LI Zn, Ca, Mg, Mn, Fe & Cu %6 R RTH AR
e, B8 (F2) £ EHNEN6 T RTE, Mg NESRKRIE (6.98%), Fe i
REB®EE (26.99%); 6 T FRITESEUFe &E (21.2 mg - kg™"), WHHE—SRmHREEMR
R SRK,

K2 FERRFRITRATRNER
Table 2 Variations in mineral elements in wild myrobalan plum

7 IOR WA I (mg kg )RR (mg kg ) | EREE%
Mineral element Total individuals Mean Variation range cv )
Zn 47 1. 14 0.38 ~1.80 16. 50

Ca 47 20.3 7.37~32.1 9.67

Mg 47 13.5 2.56~19.4 6.98

Mn 47 2.18 0.62 ~3.63 8.22

Fe 47 21.2 4.98 ~78.7 26.99

Cu 47 1.3 0.40~2.18 10.98

2.3 HEERFRLELZHALGUNBETRERASHY
23.1 HERLSITHREETR

12 NHERARRETARRELZH L EYRITARESR, SR (£3) £H, BExtik
EYESBEREE, BIOSARRMTEHMEN 113712 pg - g7', ZARIBE R 9.9248 ~ 13.3716

pg g o
£3 BLEMFREABLAUNASSRNES

Table 3 Variations in categories and contents of aroma components in wild myrobalan plum

A Fh2 Type A8/(pg - g")Content
Category R BREE F-HyE TR

Mean Variation range Mean Variation range
B3 Alcohols 9.8 5~13 1. 7907 0. 8191 ~ 3. 4552
B 25 Aldehydes 7.8 7~9 1.3145 0.7617 ~2. 6495
E5 3 Esters 13.5 8-~20 6. 5877 5.5026 ~7.3079
K35 Ketones 0.5 0~1 0.0014 0 ~0. 0031
#23& Hydrocarbons 3.8 3~4 0.5327 0.0137 ~1. 1314
#4352 Heterocycles 2.0 1~3 1. 1441 0. 4376 ~ 1. 8448

B’ Total content 11.3712 9.9248 ~13.3716
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M2 NEAEBRRE PG E T 83 MIEL LAY, FHEMRRA 3T MELELEY, TR\
BER 27 ~45 ', BRRMTEE—EES. BiFE 83 MRS YEHRR, MXEhaWi#T LM
giitsrty, ERNEK3.

MFEITLIF, B, B2, B, B, BEMEFREERERELEYP ML LHE
SRENRRIZEREE, HPERRXELHLEGYTHMERESL (13.5), SEES (6.5877 ug -
g, MEERBASYHHREERLD (0.5), FEEM (0.0014 pg - g7'), RUAFFEBHER
TEEMEYRUBENE.

2.3.2 FEEEAMNKLHESETHREEF

BB E R LA A RERTO. L pg - g MR 24 B (£4).

MFEATLESN, 7824 FibEY+, PROEBMNESEERE (4330 pg-g™'), BEHABHKER
EESEBRNEERMEHILEY .

HEMAEYELARRD AL MOBLKEERMBR, FRCHE. (E)-2K-2-C4% -
1-FE. (2)-3-C4-1-8. (E)-2-2%-1-F, o, T8 2-2EFPE, (E)-2-2
W, 2 - QBT O ML S W 12 DA KRRETHRERNR], W (2) -2K-3-2F -1 -
fig, (E) - -2-CfF-1-F. ZBRCOERS 1S MY IUERTHRATRNB], HRIA LR
LR TR B,

F4 FEBRSTIEELMUEWIENTSR

Table 4 Variations in contents of main volatile compounds in wild myrobalan plum

4 E : 58/ g7 C
LABES  LAWEH PRLE (L) SRGwee ) Sonen
Category Compound 6e8 FH{E Gipad

( Existence: Nonexistence ) Mean Variation range
ik H B8 2 fiE Formic acid, hexyl ester 12:0 4. 330 2.630 ~5.430
Esters (E) - 2B -2 -C % -1 — B 2-hexen-1-0l, acetate, (E)- 12:0 1. 350 0. 180 ~ 2. 680

(Z) -8 -3 -8 -1 - fi5 3-hexen-1-0l, acetate, (Z)- 8:4 0.123 0 ~0.280

LR B Acetic acid, hexyl ester 3:9 0.039 0~0.157

(E) -AB8 -2 - C 4 -1 - B 2-hexen-1-ol, propanocate, (E)- 9:3 0. 065 0~0.167

(E) - TH -3 - 245 Butanoic acid, 3-hexenyl ester, (E)- 3:9 0. 045 0~0.180

2 - BHE B EHE AR Benzoic acid, 2-hydroxy-, methyl ester 7:5 0. 058 0-~0.193

(E) ~ THER -2 ~ C 45 Butanoic acid, 2-hexenyl ester, (E)- 9:3 0. 251 0~0.613

(E) - %8 -2 - C 58S Pemanoic acid, 2-hexenyl ester, (E)- 6:6 0.084 0~0.265

2 - B HET B HM ZEE Benzoic acid, 2-hydroxy-, ethyl ester 5:7 0. 080 0~0.139
[ 3 - B - | - T L-butanol, 3-methyl- 3:9 0.127 0~1.110
Alcohols (Z) -3 -8 -1 ~ B2 3-hexen-1-0l,(Z)- 12:0 0. 569 0.134 ~1.318

(E) -2 -4 -1 - # 2-hexen-1-ol,(E)- 12:0 1. 086 0.385 ~1.946
2% . & Hexanal 12:0 0. 462 0.257 ~0.739
Aldehydes 3R Octanal 6:6 0.162 0 ~0.480

- Nonanal 12:0 0.114 0.088 ~0. 154

Z2 B8 Decanal 12:0 0.078 0.030 ~0. 181

(E) -2 - O /&S 2-hexenal , (E) - 12:0 0. 142 0.085 ~0.277

2 - B HF H R Benzaldehyde, 2-hydroxy- 12:0 0.319 0. 048 ~0.932
7Bx # M Styrene 11:1 0,213 0 ~0.842
Hydrocarbons ~ (E) -3,7 - ZH# -1.3,6, - ¥ =4 3:9 0. 125 0 ~0.265

1,3 ,6-octatriene, 3,7-dimethyl-, (E)-

(2) -3, 7-"H#E-13.6,-F=k 10:2 0. 162 0 ~0.594

1.3 .6-octatriene, 3 ,7-dimethyl-, (Z)-
E37ES 2 - Z M5 3 W1 2-ethenylfuran 12:0 1. 008 0.422 ~1.845

Heterocycles 2 - YW Furan, 2-pentyl- 8:4 0.120 0~0.4183
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B A B R R (E SRS TR 2R SR HYEEER, HIVFERET —EHtE. 5
B (2006b) M FREIMOR R T X SR Rt e S REEEAT TSR, Hh PR RRENERRE
TE30% LA b, RMBFEFHmELrM, BEREERERFLZ —, XS HBEFRAFREY
BB R AA K, XIBEARSSE (2008) FH SSR ArHTBRst RH, RAEEFESLRESH
P, XTRESHAMWERES X, AR RERY, EEFEERERLYIZE. B, FEEYK
YRS RFESEEMROERFERY, BARAURRFENERZEES, B89 13%, Higtk
SRR TR, ERX 4 RER TR S ARSI AR R HERANEA X, A
BRI, EHBPREFEAR, FASARENSAEERLESHSINMA. NEH, FYHTHEF
KEBEF K RRAFREH RSB A% BBA R 50 Fhif 173, REBEIHELE™E,
AFRY.

XIEFEFXAE (2007) HFREH, HYMB LENREKMREIRE TEZREEEEM, A
PUEEEMACEFF AT RIS S8 &2/ EMM, EEIMM K%M Uauy 5§ (2006) MEFA/NFE
hRE TREAREEEAEREOR, SRR SEMEE NC;, AASSSEMT . B
P EAEEZED AT ER/NEENT 1 500 BREFRIRERFER, TS, FURRRAIEEZ
BE LECEHTREARERRE, FAEEESNKEEERZRB/AKRBRBMENSH (X EEM)]
K#y, 2007); #ATKE (2002) &0 r 2 FREUPHEILENEGE, HVEHERN0.006 mg - g™', &
RIGXT 47 DRI AN ELERRT B RN RGEREY, Fe TEMEEBNTRRZEER
(26.99% ), WiH A EMERRE CFHMEAN21.2 mg - kg™'), Hbk Fe FRBHMTIETE 7 mg - kg
XFP R R IR SR v B R B K P BB A R DR g 1Y, X —25 R 5K/ % (2008)
HEREBE LR T EM R PR T REHERARAISIRAAL. Fit, #—4 05055 A4 Bk sk
B PO, i, EEREHERE, MERMUSREMEEEENE L.

AR A B A MR AL S IR RS R R, AR RS AR Bk, BE.
A2, BEKRFLALKE6 R LAY, AELERAHERULAYESE. HEEAEGYMER
HEBUATEEAMAAY B ESEESHA ZHRELR, EhPRCERE ME A4S0k
FEELAMAEGYZ—, ESRAKATPHEENE, HE58&S (FHHEF4330pg - g7). BN
SNFE XTI B (Plotto & Daniel, 1999; Chen et al., 2007; F ¥ %, 2007). & (BB %,
2004) . FHEEME (Bernalie et al. , 1999; K JF 2, 2007) . & (BRI 2, 2005) . #2% (Guth,
1997) WREFSHAT KRR H IR COBRAA, MARBAY EKBAREMEXFRS, S8
#70.061 pg+ g™ (RAFER), HERCHETREZTSEERLHESERNEEHERLED.
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