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Study on the characteristics of sugar and acid components in the fruits of
Syzygium samarangense germplasms resources

ZHANG Xi-Juan, XU Ling, WEI Xiu-Qing, XU J ja-Hui’

(Fruit Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China)

ABSTRACT: Objective To analyze the characteristics of sugar and acid components in fruits of different Syzygium
samarangense germplasms resources, screen key indicators suitable for evaluating the sugar and acid quality of
Syzygium samarangense. Methods The sugar and acid components of 18 Syzygium samarangense germplasms were
determined by high performance liquid chromatography, and principal component analysis and cluster analysis were
used to analyze the characteristics of sugar and acid components. Results The total sugar content of Syzygium
samarangense fruits ranged from 35.12 to 114.29 mg/g, with an average of 59.66 mg/g and a coefficient of variation

of 38.88%. The germplasms ‘Zihong’ and ‘Daye’ exhibited the highest total sugar contents, whereas ‘Malaysia Green’
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had the lowest. Fructose and glucose were the main sugar components, accounting for 51.78% and 46.00% of the

total sugar respectively. Total acid content ranged from 0.403 to 3.654 mg/g, with an average of 1.396 mg/g and a

coefficient of variation of 57.64%. The germplasm ‘Heitang Barbie’ had the highest total acid content. Citric acid and

malic acid were the major organic acids, together constituting 90.26% of the total acid content. Correlation analysis

revealed that total sugar was highly positively correlated with fructose and glucose (#=0.9963 and 0.9961, P<0.01),

whereas the sweetness-acid ratio showed highly significant negative correlations with citric acid and total acid

(r=—0.6222 and —0.6998, P<0.01). Principal component analysis selected total sugar, total acid and sweetness-acid

ratio as the core evaluation indices for sugar-acid quality. Conclusion The sugar and acid components of Syzygium

samarangense exhibit significant differences. Fructose and glucose are the main sweet substances in the fruit, while

citric acid and malic acid are the main acidic substances. Total sugar, total acid and the sweetness-acid ratio can be

used as core indicators for evaluating the sugar-acid quality of Syzygium samarangense.

KEY WORDS: Syzygium samarangense; germplasm resources; sugar and acid components; principal component

analysis; quality evaluation
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Table 1 Informations of 18 germplasm resources in Syzygium

Samarangense
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Table 2 Soluble sugar composition, soluble solid content and sweetness value in fruits of different Syzygium samarangense germplasm resources

R Rp/ ikl THER JULEs/ W?’%‘@ TRHERKE g gk RUT
(mg/g) (mg/g) (mg/g) (mg/g) /% (mg/g) kAL
R 56.64+2.80 52224090  3.93+0.63  0.64+0.06 12.5+1.00 113444439 13961 #f ;5
FEIN A HuFh 25.55+1.80  22.83x1.82  0.55£0.05  0.200.03 9.30+0.96 49.14+3.71 6125 AP 4
TR ASHL D 4431+1.88  39.671.64  3.64+232  0.29+0.03 9.79+1.80 87.915.86 10895 MM
AR 21.34+0.78  1920£0.55  0.05£0.06  0.21+0.02 8.87+1.53 40.81+1.41 5084  iHME 4
REER 37.1450.84  33.07+049  4.66£0.06 029008  10.931.64 75.16£1.47 9281  #f ;
HLLRE 22.21+1.52 18.661.13  0.06+0.01  0.2840.03 8.53+1.74 41.21£2.69 5199 iEH 4
Y 18.94+2.00  16.08+0.64 A 0.1120.04  5.43+0.66 35.1242.67 4439 W 3
FIE 9 5 25104033 23.12#032  045+0.54  0.23+0.00 8.22+1.19 48.91£1.19 60.57  EHE 4
Krt 25 2333£2.56  21.16£1.98  0.57+0.07 K 8.86:0.87 45.07+4.60 5622 At 4
REF3 5 27484252 24.64+2.23 HeAdth 0.31+0.02 9.62+1.66 52.44+4.77 6535 AN 4
feFts 5 30.33:0.80  28.07£1.56  2.16£021  021£0.01  11.68+2.48 60.77+2.58 7489 WM 4
ESUE 29574143 26.00£0.89  3.17#0.18  0.360.07 8.42+2.14 59.1042.56 7312 W 4
REEFFIER) 21.0942.30  17.17£1.10 Azt S A 8.14£0.35 38.25+3.41 4892 JEHE 4
ZEEF ) 35112097 2730078 Kt K 9.92+1.18 62.41%1.75 80.56  iHEE 4
PERRLA 6 = 2453150 23.39+£1.39 ENoG 0.11£0.02  10.75£2.02 48.02+2.90 59.30 EAE 4
E2ses il 21.79+2.90 18.3142.54 KA 0.21+0.08 5.60+0.30 40.32+5.52 5095 IRE 3
K 33185249  27.81x1.23  0.18£0.04 038006  11.35:1.27 61.55+3.82 7771 # 5
Al 58.55£1.78  5535:0.11  0.05£0.00  0.34%0.06  12.06+1.77 11429£196 14125  #f 5
M 30.90 2745 1.08 0.23 9.44 59.66 74.37 4
FrifizE 11.38 1091 1.58 0.15 191 23.20 28.35 0.75
A5 R 36.84 39.76 145.99 66.38 20.25 38.88 38.12 18.63
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mg/g). BFR & TR S AN (ZE ) PR (0.241 me/g), % [E
R0 () A5 (0.036 mg/g). FLERIUAE L4 . ok vl
WV FIFIPEBURLN 6 S Has i, HFEXURD 6 S HIFLIR &
TR (0.204 mg/g). ZF b, FEFRIMAATHLRA K LT

AR A R S 2 IEAHE (,=0.9963 F1 0.9961, P<0.01),
SRS B IF A DE(=0.5589, P<0.05); FL0 545k
SRR E AL (=0.9921, P<0.01), H =¥ 5HLE

B 3 T AR 2E(=0.6343 Fll 0.6501, P<0.01), FAF(EYS
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P<0.05), TSER i SRR . AT AR SO R 7 43
B N 2 TE A6 (=0.5088 .0.9487 Fl 0.5674, P<0.05
ok P<0.01), HHER LU ANENAR b ST E R 1 i AR B 25 T AH
K (r=-0.6095 F1-0.6222, P<0.01), H =5 HR & RIS
W B A (=—0.6910 F1-0.6998, P<0.01), M4h, Hidk

PRASER IR N, Wi b SRS

PRZE 53 ofi LU, i) 22 5 25

23 PEBRIEARHAXME DN

Xt 3 55 R IHHIR AR bR BEAT A SR 0 b, S R R 4%
FEPR Z AR B E AR (R 4). ATV IE SR &

RSN

AR & 5 R . SF R R K DY R
(r=0.4758. 0.4941 F 0.5457, P<0.05), F£HHABTHES

B2 90%LL I, HAlEL

oA MR TR BAATE R, B,
SFER 2 EAE R, A FLe,
R XU (Y P G A 28 o B XU )
PE B & i AR B3 IEAH 26 (7=0.6329, P<0.01).
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Table 3 Organic acid content, sugar-acid ratio and sweet-acid ratio in fruits of different Syzygium samarangense germplasm resources

T E N EPS

FEZE RS BB RR 4

i B
SO

T 4 B/ SRR/ TR/ A Tl e/ LR/ HUIR I R/ MR/ W EEL
(mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
Kot 0.090+0.013  0.155+0.022  1.103+0.052  0.007=0.002 AAGE ARAG 1.355+0.089 83.74 103.07
A A b e 0.128+0.003  0.240+0.015 0.035+0.013 A S A ARA 0.403+0.030 121.84 151.86
16 R A o 0.133+0.002  1.028+0.013 1.807+0.119  0.013%0.005 A 0.004+0.000 2.985+0.140 29.45  36.49
TR L 0.158+0.025 0.451£0.036 3.037£0.583 0.007£0.002 KA A 3.654+0.646 11.17  13.92
B85S 0.040+0.000  0.172£0.018  0.722+0.005  0.003%0.001 A A 0.937+0.025 80.23  99.06
UL b 0.133+0.032  0.230+0.004  0.553+0.015 0.006£0.001 0.053£0.011 0.004+0.001 0.979+0.063 42.09  53.10
SRTEFF 0.050+£0.004  0.210+0.048  0.209+0.026  0.005+0.001  0.059+0.008  0.002+0.001 0.537+0.087 65.47 82.75
M 9 5 0.039+0.007  0.507+0.068  0.723+0.129  0.004+0.001 A A 1.272£0.205 3845 47.61
LB 25 0.081+0.000  0.500+0.053  1.532+0.271  0.005+0.001 KA H EN o 2.118+0.325 21.28  26.54
1B 35 0.046+0.003  0.252+0.022  0.505+0.130 A H KA H EN o 0.802+0.154 6536  81.45
LB 55 0.179+0.022  0.738+0.098  0.840+0.137  0.017+0.003 KA H 0.004£0.001  1.778+0.261 34.19  42.13
4SS 0.129+0.023  0.316+0.042  0.852+0.002  0.008+0.006 A A 1.306£0.073  45.26  56.00
REFMOERE)  0.036£0.003 0.441£0.063 0.262+0.070  0.002+0.001 A ARAG 0.741+0.136  51.63  66.02
ZREFFEEE)  0.241£0.017  0.780+0.049  0.054+0.007 A HS A 0.003+0.000 1.077+0.073 57.97 74.82
PEXUREYN 6 5 0.062£0.002 0.423+0.004 0.572+0.017  FKkKih 0.204+0.020 KA H 1.261£0.044 38.09  47.03
EZ2 %S ki 0.164£0.013  0.470+0.008 0.882+0.012  0.006+0.001 EN oA A 1.52240.034 2648 33.47
K 0.157+0.026  0.591+0.037 0.105£0.040 0.003+0.002 KA 0.002+0.000 0.857+0.105 71.80 90.64
341 0.142+0.029  0.456+0.027 0.934£0.031 0.007+0.001 A 0.004+0.001 1.542+0.089 74.14 91.63
FHME 0.112 0.442 0.818 0.005 0.018 0.001 1.396 5326  66.53
PRt 0.057 0.226 0.713 0.004 0.048 0.002 0.805 2640  32.85
5 5 B EU % 51.14 51.19 87.13 88.24 276.41 133.11 57.64 49.56  49.38
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Table 4 Correlation analysis of sugar and acid indices in fruits of different Syzygium samarangense germplasm resources
Bt AE A R DR E”ﬁ?wﬁ HJ;?}‘VJ& AL WORR YRR MR URERR RURR BUMRIMAR  RR HERIL AR RUH\
By B TRAE

ES 1.0000

G 09921%*  1.0000

T 0.5077* 0.5061* 1.0000

Tl 0.6343** 0.6501** 0.5326* 1.0000

gg; 0.7251%* 0.7337** 0.3903  0.4657  1.0000

ﬂé?ﬁ 0.9963** 0.9961** 0.5589* 0.6601** 0.7307** 1.0000

FHEEME  0.9982%* 0.9947+* 0.5488* 0.6505** 0.7289** 0.9996** 1.0000

TR 0.1842  0.1248 -0.1046 0.0052 0.1615 0.1420 0.1572 1.0000

SR 0.1349  0.0984 -0.0071 -0.2837 0.1371  0.1101 0.1209 0.5229* 1.0000

FrER 0.0925 0.1366 0.2140 0.1327 0.0400 0.1252 0.1138 0.1109 02208  1.0000

PR 02487 02759 04541 02619 0.1221 02845 0.2744 03214 04397 04851*  1.0000

Bl -0.2481 -0.2062 -0.2456 —0.2271 -0.0112 -0.2370 -0.2435 -0.2513 -0.1454 -0.1611 -0.2585 1.0000
PURMAR 03006 02756 0.0039 0.0373 02024 02777 02857 0.4758* 04941* —0.0527 0.5457* —0.0278 1.0000

sy 0.1201  0.1473  0.1679 0.0259 0.0859 0.1398 0.1334 0.3041 0.5088* 0.9487** 0.5674* —0.1428 0.1296  1.0000

WHRR L 03558 03372 0.1419 03282 03110 0.3451 0.3487 —0.1303 —0.4673 —0.6095** —0.4320 —0.1285 —0.0913 —0.6910** 1.0000

R 03436 03224 0.1255 03110 02989 0.3309 0.3353 —0.1217 —0.4602 -0.6222** —0.4432 —0.1300 —0.0867 —0.6998** 0.9996** 1.0000
KERIKE 03678 03738 0.0722 03651 0.6329** 03637 03632 —0.0681 —0.4485 —0.1926 -0.3182 —0.0909 —0.2283 03093  0.4492 0.4428 1.0000

T RN R AR A AR I8 B 2 7K (P<0.05); ** /R ABARIAAR DGR IA AR B 7K - (P<0.01)
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K PCA X 3555 T ITBEIR N 19 16 48 AR UET 7404,
SERALTR e 4 A E Ry, BRI SRS 81.8%, KR 4
A E R B S B 16 IR 81.8%1E B,
A BREAR B R 435 B (R 5) o B — E M I ZE TR
K 37.46%, FCFMEAT G AE AR SRR, B
HFEMEE T 0.96, WE SRS EET; B E
()7 25 BTN 26.12%, FRFRMEAR BN RURR, B RR 2 A7 I
15(0.898), A E SRR N A AR A4 RER DY S AR
AT 2ETTERR A B 11 14%H1 7.07%, F3L 7 e Ef
Wi, R M PR S IR S MR A 3 178 S O o

el RGERIE (K 1), 16 TSI XK
TEPR B 2 RS LA IR B2, PRRR S 3 2% 5 1
FADFERIR L . FHER LG . FHEE (EURI AT b R, O XU AR
br; 5% 2 FAUFEALME  HATRE, EIRAE AR, oY 3 AR
. FERR . rER. FREALRAS, WIS
Forh s | AT DR RIS S PR A b T IR — 4 3,
AR B A AR AR HY DA R SRR 25 A 56 . A ARk
Sy BT, BHEEAES ALy . TP RO A S A
K EPR I SRy . AT BRI RIEAK, 5
SR | SERFRAT IR O i AR SROMIE,  RM e R RRE |
SR FNEIR L 3 SR bR N SRR AL 4 & W A O 1T

fatr.

F=5 EEPIEBIES PCA 4R
Table 5 PCA results of sugar and acid indices in Syzygium
samarangense
izt B

PC1 PC2 PC3 PC4

P 0.971 -0.030 0.042 0.107
ki 0.968 -0.019  —-0.022 0.149
T 0.626 0.077 —0.396 -0.193
LR 0.724 -0.137  -0.333 —0.145
A R 0.766 -0.062 0.073 0.336
LIRS sy 0.979 -0.020  —0.019 0.108
FHEEAH 0.978 -0.022 0.002 0.104
IR 0.207 0.416 0.627 -0.230
HIRR 0.118 0.680 0.518 0.057
PR 0.134 0.767 -0.508 -0.010
PR 0.366 0.710 0.028 -0.218
FLIR -0.310 -0.123  -0.012 0.858
/NG 0.322 0.349 0.688 0.058
MR 0.151 0.898 -0.259 0.041
BHIR L 0.372 -0.858 0.143 -0.169
EHER L 0.357 -0.861 0.161 -0.173

J5 25 TTHRA /% 37.46 26.12 11.14 7.07
R TR/ % 37.46 63.58 74.73 81.80
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Fig.l Systematic clustering results of 16 sugar and acid flavor indices in Syzygium samarangense
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S b R SR i SRR IS, TR

Fo6 ETRULTMIERE 18 I EEMRERRIEER

Table 6 Cluster results of 18 Syzygium samarangense germplasm resources based on core evaluation indices

B3| PR SR/ (mg/g)  ER/(mg/g) FHR kL A B 44 FR
1 113.86 1.45 97.35 Kt ga
2 64.36 3.32 25.20 MR AR PR L
3 s101 0.7 87 46 M AR BBEE | Bl %ﬂéﬁﬂz%“ﬁ\ KB 3 5 FRETFRE
). FEEFHEEE), FK
4 50.36 1.54 42.13 ML 95 . KB 2 5. KBS S, UFESE . TEIURD 6 5. ZhAH

3 3 it

W S5A PR & 505 Le B, #4987 355 2R 52 R
5 TR AZ OB TR RR T DR, AS [ ol R ) 2 2 A 1
RGNS, MUAE B TR L TE S BOR BUHLIE, 4%
ZEE AL R IR 8 57 5 b A R M AR TR
WA o B R TSR R RS RE I 23 B2 A SR S i
oy, TERZFMGER . BL. AR AR AN, A
5T R R A EIE R R R R AT T 18 AR Fl i 7%
TR BERR L 0 AL, H87R T AN [RIF 5T () R 5 o 1 il 2 22
o BFFRAS IR, TEZ5 R STMAH 3 LA AR (51.78%) Fl
% HE(46.00%) 4 32, THEBE(1.82%) A1 LEE(0.39%) & & 511K,
Gk, A R RLAEERORHR S AR R 2 B A

] o (EASE RS, BRI R (BB 2k . K]
PR H, (AZEERVE I H RS 5 A SR o sk, Him
K 146% 175 5 22 B 7R S [) 5 A0 AT RE A7 AR R G b
W AN EERBERR A5 W . REWE G W T M SO DG L R ek 1 3
Ze 58, TEHA KSRl R R AE 22 R P, SO R
ST S A A LR A T AR R

A HLER 4 By 1, BB IR (58.60%) FH N SR R
(31.66%) L[ P4 B T 34E55 B E R T, 5 R &
B 90%L o X EREB RS Bra SR LR
FA, TESE TSRS ER AR R RN, R
255 AT BB AN FIRRE | R EERS I . PR AR AR A G
SIMEAS TR B2 SRBE LY A, HATIEIR 5 (3,037 mg/g)
Je HAFP Y 2~80 £, X IR it I AT RE 5 bR A
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