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Evaluation of flavor quality in relation to sugars and acids of six Prunus
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Abstract: [ Objective ] Soluble sugars and organic acids are important factors for fruit quality at harvest
time. Prunus domesticaXarmeniaca is an interspecific hybrid via complex crosses of plums and apricots.
Previous studies reported the composition of sugars and organic acids in apricots and plums. However, in-
formation on the profiles of sugars and organic acids is limited in Prunus domesticaXarmeniaca. Determi-
nation of sugar and organic acid profiles in main stone fruits can benefit breeding with particular interest
on flavor quality. Soluble sugars and organic acids of six Prunus domesticaXarmeniaca cultivars were ana-
lyzed in order to provide a theoretical basis for quality evaluation and improvement. [ Methods] HLPC
method was used to measure the soluble sugars and organic acids in fruit flesh of six Prunus domesticaXar-
meniaca cultivars. The HPLC system contained a quaternary pump, an autosampler, and a reflective index
detector (Waters410) with HyperREZ XP Carbohydrate Ca** 8 pm column at 80 °C with a flow rate 0.8
mL + min~'. The mobile phase was performed with an isocratic elution of ultrapure water for peak separa-
tion. Organic acids were analyzed by Agilent 1100 high performance liquid chromatography (HPLC) sys-

tem (Waters1525 Series) containing quaternary pump, autosampler, and diode array detector with Zorbax
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SB—Aq Cis column (4.6 mm X250 mm, 5 pm). Chromatography separation was performed at 35 °C with a
flow rate of 0.7 mL-min'. The mobile phase was carried out with 2% methanol and 98% of 20 mmol - L™
disodium hydrogen phosphate buffer (NaH.PO., pH 2.56). The detected organic acids were oxalic acid, tar-
taric acid, quinic acid, malic acid, shikimic acid, citric acid and succinic acid. Absorbance was measured
at 210 nm. The data were analyzed with ANOVA using SAS statistical software. The means were separat-
ed using the Duncan’ s multiple range test at confidence level P<0.05. The data were presented as the
mean = standard deviation of triplicate. [ Results] (1) Four soluble sugars and seven organic acids were
identified and quantified. The total sugar content of six Prunus domestica X armeniaca cultivars ranged
from 75.25 to 126.66 mg* ¢!, the mean content of total sugar was 105.44 mg*g™". The single sugar content
in fruit flesh of six Prunus domesticaXarmeniaca cultivars was glucose > fructose > sucrose > sorbitol. The
total sugar content was ‘Fengweihuanghou’>‘Weiwang’ >‘Konglongdan’ >‘Weidi’ > ‘Weihou’ >‘Fen-
gweimeigui’. The highest content of fructose was found in ‘Weidi’ with 40.23 mg-¢ ™', the highest con-
tent of glucose in ‘Fengweihuanghou’ with 48.73 mg - ¢!, the highest content of sucrose in ‘Weiwang’
with 44.44 mg- ¢”', the highest content of sucrose in ‘Weihou’ with 31.99 mg-¢™". (2) The total acid con-
tent of six Prunus domesticaXarmeniaca cultivars ranged from 7.28 to 9.99 mg*¢™', the mean content of to-
tal acid was 8.57 mg-g". The single acid content was malic acid> tartaric acid > quinic acid> succinic ac-
id > oxalic acid > critic acid > shikimic acid, of which the content of malic acid was the highest. Tartaric
acid was not detected in ‘Weidi’ ‘Weiwang’ and ‘Fengweihuanghou’, succinic acid was not found in
‘Fengweihuanghou’. (3)The fruit flavor of six Prunus domestica X armeniaca cultivars was sweet or sour
sweet. The sweetness value and the value of sweetness/acid were high. The ratio of sweetness and acidity
was ‘Fengweihuanghou’ > ‘Konglongdan’™ >‘Weidi’ >‘Weiwang’ >‘Weihou’ >‘Fengweimeigui’.The
mean value of sweetness, sweetness/acidity and sugar/acid of six Prunus domestica Xarmeniaca cultivars
were high. ‘Fengweihuanghou’ had the highest values of sweetness, sweetness/acidity and sugar/acid.
The sweetness was ‘Fengweihuanghou’” > ‘Weiwang’ > ‘Weidi’ > ‘Konglongdan’ >‘Weihou’ >‘Feng-
weimeigui’. The value of sweetness/acidity was ‘Fengweihuanghou’ > ‘Konglongdan’ >‘Weidi’ >*‘Wei-
wang’ >‘Weihou’ > ‘Fengweimeigui’. The value of sugar/acid was ‘Fengweihuanghou’ > ‘Konglong-
dan’ > ‘Weiwang’ > ‘Weihou’ >‘Weidi’ > ‘Fengweimeigui’.[Conclusion] The main soluble sugars in
the flesh of six Prunus domesticaXarmeniaca cultivars were glucose and fructose, the main organic acid
was malic acid. Two cultivars ( ‘Weidi” and ‘Fengweihuanghou’) rich in fructose and one cultivar (‘ Wei-
hou’) rich in sorbitol were identified in this study. Six Prunus domesticaXarmeniaca cultivars were sweet
or sour sweet, which was appreciated by the consumers.

Key words: Prunus domesticaXarmeniaca; Composition of sugar; Composition of acids; Flavor
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Table 1 The date of sampling in six Prunus domesticax

armeniaca cultivars

Al Cultivar SKAE HI Date
JURER Fengweimeigui 2015-06-02
BRAH Weidi 2015-06-15
AR Konglongdan 2015-07-08
I E Weiwang 2015-07-15
KUk B J5 Fengweihuanghou 2015-07-22
BRI Weihou 2015-08-26
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Fig. 1 HPLC chromatogram of standard sugar
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Fig. 2 HPLC chromatogram of sugar
components in fruit sample
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Fig. 3 HPLC chromatogram of standard
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Table 2 Linearty, repeatability and recovery of the concentration of sugar and organic acid components

7 2= 3% S Al %
fe &‘@3‘@% . ziiiffn AR %(lif?l)quantity/ i(jjgejg/) %(:;JOL\IIJe)red/ l:li%iry
Component Linear equation coefficient RSD/% (g-17) (g-17) (g1 rate/%
JHEHE Sucrose y=2E-05x-0.057 6 0.999 3.32 8.892 1.000 1.623 94.86
Hi%H% Glucose y=2E-05x-0.047 4 0.996 2.75 47.232 1.000 4.586 95.97
S Fructose y=2E-05x-0.063 0 0.997 4.48 40.572 1.000 4.124 97.14
1114 Sorbitol y=2E-05x-0.054 0 0.999 4.34 8.215 1.000 1.589 95.87
R Oxalic acid y=9E-08x-0.010 3 0.992 1.92 0.077 0.080 0.147 93.47
9T Tartaric acid y=8E-07x-0.041 6 0.993 1.00 1.760 1.000 2.651 96.07
457K Quinic acid y=2E-06x+0.040 5 0.992 0.72 0.183 0.080 0.251 95.46
SRR Malic acid y=2E-06x+0.048 1 0.998 321 6.148 4.000 9.595 94.55
ZE R Shikimic acid y=3E-08x+0.002 1 0.996 1.28 0.005 0.002 0.006 96.92
FIRKIR Citric acid y=1E-06x+0.009 6 0.996 2.71 0.092 0.080 0.160 9291
BEFARR Succinic acid y=2E-06x-0.008 5 0.994 2.19 0.934 0.800 1.629 93.95

T o AERIERTR ; y RAPURIRIE
Note: x indicates peak area; y indicates organic acid concentration.
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Table 3 Concentration of soluble sugar in six Prunus domesticaxarmeniaca cultivars

w(TEHE) (%A

wCRA)

w(1LFLE) w(EHE)

iﬁlvar Sucrose . Glucose ) Fructose ) Sorbitol . Total sugar . ﬁfﬁiﬁmse
content/(mg*g™) content/(mg-g”’)  content/(mg-g’) content/(mg-g')  content/(mg-g’)
KUEHER Fengweimeigui 20.91+1.66 ¢ 27.24+1.78 ¢ 23.81+0.75 ¢ 3.29+0.21 e 75.25+0.90 ¢ 1.14
ZYEHE Konglongdan 9.06+0.69 d 41.50+£3.38 b 33.14+2.50 b 18.60+1.55 ¢ 102.30+4.75 b 1.25
At Weidi 8.57+0.41 e 44.95+2.10 ab 40.23+1.65 a 7.98+0.87 d 101.73x1.29 b 1.12
K F Weiwang 44.44+3.36 a 29.67+2.26 ¢ 2457121 ¢ 26.98+2.35 b 125.66+3.65 a 1.21
HJEE Weihou 27.20+0.81 b 23.44+2.14 d 18.39+0.39 d 31.99+2.14 a 101.02+0.36 b 1.28
KR ELJG Fengweihuanghou 8.54+0.74 d 48.73+2.97 a 40.01+2.75 a 29.38+1.51b 126.66+2.67 a 1.22
SIS Mean/(mg-g™) 19.79+13.56 35.92+10.05 30.03+8.71 19.70+11.24 105.44+18.04 1.20
b5 Standard deviation 13.56 10.05 8.71 11.24 18.04 0.09
AR RHECVI% 68.52 27.98 29.00 57.06 17.11 7.50

TE: RS NG FRARE AR R FIRITE 0.05 AT 2R R#. TR,

Note: Different small letters in the same column indicate significant differences among different cultivars at P<0.05. The same below.

6 /™A 2 i A SR S rh A B RERE A A R
AL BT 4 Tl , 4 Bk & 5 - 2 (N s BRI
A RE > R > RERE > ILALEE . RERE Y BTt o)
HUR 8.54~44.44 mg- o', 7 EWHIN 6.74%~35.37%; Hi%E

BT RCN 23.44~48.73 mg - g, i B 23.20%
~44.19%; FHE T 51 E0N 18.39~40.23 mg - g, i 5
BH 1) 18.20%~39.55% 5 1L R4 B 1) ot #3500y 3.29~
31.99 mg- g™, i B 4.37%~31.67%, 4 Flli e
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Table 4 Concentration of organic acids in six Prunus domesticaxarmeniaca cultivars
w (R ) (AR o(ETR) oCGERR)  oGEER) oMKR) oFEHR) o(RR) SRR/
vl Oxalic acid  Tararic acid ~ Quinic acid ~ Malic acid Shikimic Citric acid Succinic Total acid A w
R . . Malic acid/
Cultivar content/ content/ content/ content/ acid content/  content/ acid content/ content/ .
o o o o o o N o Total acid/%
(mg-g™) (mg-g™) (mg-g™) (mg-g™) (mg-g™) (mg-g™) (mg-g™) (mg-g™)
KU E 0.09+£0.01 e 1.94£0.09 a 0.20+0.01 d  6.62+0.27 b 0.01£0.00 e 0.10£0.01 a  1.03£0.05a 9.99+0.25 a 66.22
Fengweimeigui
oy 0.17£0.01b - 0.66+£0.00 a 5.82+0.11 ¢ 0.02£0.00 b 0.06+£0.00 a  0.54+0.01 ¢ 7.28+0.11 e 79.95
Konglongdan
R 0.23+0.02a - 0.42+0.02 ¢ 7.78+0.67 a 0.01£0.00d 0.08£0.00 a 0.15+0.00 e 8.68+0.68 ¢ 89.66
Weidi
[/ 0.15£0.01 ¢ 0.51£0.02 ¢ 0.55+0.02b 7.52+0.36 a 0.02+£0.00 ¢ 0.07£0.00 a  0.84+0.03b 9.66+0.31 b 77.81
Weiwang
VNS 0.12£0.01d  1.26+£0.05b 0.70+0.05a 5.61+£0.23 ¢ - 0.09+£0.00 a  0.45+0.02d 8.24+0.23 d 68.15
Weihou
KRB 0.05£0.00f - 0.52+0.03b 7.00£0.49 ab  0.02+0.00 a 0.01+£0.00 a - 7.61£0.51 de92.07
Fengweihuanghou
A 0.14+0.06 0.62+0.77 0.51x0.17 6.73+0.89 0.01£0.01  0.07+0.03 0.50+0.30 8.57+1.08 78.98
Mean/(mg*g™")
Frif2E 0.06 0.77 0.17 0.89 0.01 0.03 0.30 1.08 10.04
Standard deviation
5 AL 42.86 124.19 33.33 13.22 100.00 42.86 74.00 12.60 1271
CVI%

PR FIATAA IR 4 PR, RY L ZE A BRAly” SRS POy
AR, WG oAk & BT A R FIBEHIR , Wk
JE RS IR RR . AR S A LR B T3
1B 1 = B R Oy« SRR > TP A R > 28 T IR > B 1
> T > MR R > FF R o SRR R 1 U et 40 BCH
5.61~7.78 mg- g, i BRI 66.27%~91.98% ; i A11R
1 B 0.51~1.94 mg - g, i MR 1 5.28%~
19.42% ; 2= TR (1 R 73 400 0.20~0.70 mg =g, i
SR 19 2.00% ~9.07% ; BE HATR 1) 5T 12 43 B0 0.15~
1.03 mg- g, i MRAY 1.73%~10.31% ; HEFR K T ik 43
BN 0.05~0.23 mg-g ', 5 BRI 0.66%~2.65% ; ki
TR 14 5 20 500 0.01~0.10 mg - g™, (i BRI 0.13%~
1.09% ; ZF HLFR 1) T 5 70 4008 0.01~0.02 mg- ™', /5
iR 11 0.10%~0.27% . 10 A1 TR 1Y 748 5% R B K, 6
124.19% ; PR BRI 748 S R BUR /N, W 13.22%, 61
A A A SR R AR R i e, XL
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FHER, N[R] SR B RE () /NI Sy AU 257 >
BRE S BRAT > RURER > BRI > RBRECEL
iR R /NI Ay < IR B2 57 > BV 3 > Rl >
TR BRI > KUK B, BER L 1) /NI Sy
RUBR RS> R > R > RIE > IR >
CRBRECER . ATLAE Y, RBR 5 0 B RHTR
Eb FIORE 2 EL A0 2 P A ot o e e R 1 o 3R B
T,OMRET > R > CRRE L HZAEIRNY
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Table 5 Analysis of fruit flavor in six Prunus domesticaxarmeniaca cultivars

SRl Cultivar JATHEE Sweetness value TR E Sweetness/Acid WA L Sugar/Acid FUEPFAT Flavor

HARFIE Fengweimeigui 8 432.19+139.72 de 844.21+6.93 e 7.530.10 e P& T Soursweet

)y 7 Konglongdan 10 562.69+643.21 ¢ 1450.29+73.45 b 14.05+0.53 b it Sweet

A Weidi 11 587.29+149.73 b 1 340.24295.35 be 11.78+1.03 d Tt Sweet

K Weiwang 12 047.94+198.47 b 1248.15+40.71 ¢ 13.0120.35 be Rt Soursweet

IR JE Weihou 8 975.10+89.84 d 1090.39+34.78 d 12.27+0.39 cd PR EH Soursweet

KR 2 J5 Fengweihuanghou 12 686.20+481.41 a 1673.62+147.13 a 16.71+1.306 a il Sweet

A {E Mean/(mg - g ) 10715.24+1 634.43 1274.48+278.75 12.56x2.91

FrfEZ Standard deviation 1636.43 278.75 2.91

S FRECVI% 15.27 21.87 23.17

3 Wi 8.57 mg g, WEMNT A 2= A HLRR YT 15 ot it 73

e B WS FAL AT R B BLARAG AL A 4

AR, RO @35 7 5 e R ek 225 RYRE” SR A XIR 25 TR OR &K I A

AT EEPERE A AILRR , AR IR ERT o, BT TR, W) XRS5 P oR R BRBR AR, IRJEE ok

KUY RO R B FERA ] LA TR) Akt i AT
BETR R SRS T G S i A3 BT (23R, X LA AR 1)
ST B —E S E M

B far ST 405 4y v E 2R BE IR A e R I, 2%
B AT VA PR T 2 5 R 79.40 mg - g, BERKF A O%t
445 (31530 A EIRAIE ST J5 A B, A ] I T 2
JF /BN 69.00 mg- gt AHIFGE A ZE SR AL Y-
B 80M 105.44 mg- o', BEF BT ZEHFH
JoT R AT E . A RN AR AT A AR R S A A4
TR R OO R B A28 R 5 % BE 6 A7 245 i
Pl ok COEAR SR AN, SOWH RN 2 0 7 i 1 3 o Tt
B2, b SRR R 0 s T O Rt
TEPE 5 A S BIAE R SE AR 24 A 3k BB, 40
‘B (40.23 mg g ) A KBRS (40.01 mgrg) .
ORI R L AL Y B 4K (31.99 mgg ) A
R T A A RN R, 3 0 25 s T At 5 A S
FUWE X 0] BB R A7 SR A AL D R S, A RRaE
— A3 3 VBT A B P IR A 5G E R QT Ls 1
(e

SRS A FLRR A S T A E S B R
AR ™ AT FP AT BILIR 1) 12 JE5 R TR RS 5t
AR GRS & 22 R L B
R KU ST {0 B X A A2 5% i e B, A
SO ARG IR A SR R 2 AR B | SR Y i
SPECR17.10 mg- ¢ ZE IR R R, LR
SO 13.5 mg- g, AR, 264
TRE SBe D o o N 1 F e B U SN L G D= S )

KIZEFLR , v RE T2 fhFh 3t 15 P 3, A fradk
— BT HEYE BRI TS
AHBIFFE 6 A7 2 A 1 XU 22 Sy i kA
AT DA 2 KR4 B 38 % UM (R 2SR, o < 22 e
MR ORI XU RS 3 A dh R O Sl RS
PP B AR AT K T 7% PR et AFDO A o L KU VRS 1 7K
RRZRREE R RAREZ , KRB RS Fi ik
T3 AR AR A HIE B I B A AR SRR A AT
R, RREE I S Fh o A — 2 & (H A PR
R, ARSI S, SR N R
TS RAR S R HAR AN R > R
SRR TR LR IR > R >
CHR R U RRR B a A SR AR R T AR
FH o AU B 5 B & B R IR 5 41.35% , 1T it
JE HH G 3 1R 25.38% , Ul W 25 A AN BE A 1 b S ke
AR U, 53R AR XA AR A5 R
— 2, BRI AEINT 67 Bk TR TR R BER
SR HL T 1 500 B R, 1200~1 500 SR, /)N
T 12000 8. AR SHAT DS AR
E, N KUK B B IR LUAEL S 844.21, [TIECH iR
At R S AR I T R AT BB AN [ R 4
JIL P9 8 T R RN A A LR AE YR A A L5 v 43 A AN
) S R TR I b= A BB IS [R]

4 4 ik

675 2 i AR Y R R R R 24 DA R R
SESRIR A, BB BT BN 75.25~126.66 mg g,
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it 344

SR TR /30N 7.28~9.99 mg - g5 TS U A ik
PR, AR LU A K/ NIRRT © KR 52 /5> 2
> IRAT S BRI > RIS KRB . ik
BRI B S 2 A SRR SRR 1A L A
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