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Analysis of Edible Quality and Aroma Characteristics of Fruits in Five
Cultivars of Psidium guajava

QIU Shanlian, LIN Baomei, ZHENG Kaibin"

(Institute of Subtropical Agriculture, Fujian Academy of Agricultural Sciences, Zhangzhou 363005, Fujian, China)

Abstract: To compare appearance traits, nutrients and aroma characteristics of fruits of different Psidium guajava
cultivars, the appearance and nutritional qualities of five guava cultivars (‘Hongbaoshi’, ‘Fenhongmi’, ‘Xigua’,
‘Shuimi’, local cultivar) were measured by national standard method, and the aroma components were determined
by head space-gas chromatography-mass spectrometry (HS-GC-MS) technology. The results showed that there
were significant differences in fruit appearance and nutrients among five cultivars. For ‘Shuimi’, the fruit shape
index was the lowest with oblate fruit and the least seeds; the contents of sugars (total sugar, reducing sugar,
sucrose, and etc.), sugar acid ratio, and total phenol were the highest; and the contents of fructose, V¢ and total
flavonoids ranked in second; while the contents of fat, crude fiber, ash and total acid were the lowest. The
principal component analysis (PCA) showed that ‘Shuimi’ had the highest comprehensive score, so the edible
quality was the best, Hexanal and caryophyllene were the characteristic aroma components of red pulp cultivars,
and 3-hydroxy-2-butanone was the characteristic aroma component of white pulp cultivars.
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AR EAEETRR I, EEHEDE
4—5 FAI8—10 H, bh4—5 AIEE R, MR
SR 23 IAE 7—8 H (IEIE F) A 12—1 A (i
R)o BAMHIEIE SRR AHE 75 d, SOG R pt
IFTRIZE 120 d 22451800 A SO R — s o 6] —
W, AHERSCGAER 5 AMFr R AR E R AL
BOLOCPHICL KE . AHUFNIEERERE. B
AR BEAT € 1t € e i, N SPSS 22.0 #if
X B AT 22 S 25 20 B AT 32 B g3 0 # (principal
component analysis, PCA), ¥R 5 AN Fl A SLLR &
BRI Z S, BAE ik — T RN & A iAo 53
BT RAMOEE e R A TR S22 K8 .

1 AR 1
1.1 #8

AL A B (Psidium guajava) PN 40 FE f10
RLE . PRI, OKES. ARHFR, FAETHREA

R R A R R N ES P RS E SRR (Y]
i L UR [ (24°33'7" N, 117°44'24" E), Kk 20 m,
WK 6 a, SfFE. TIHEAFIGEEEE S T
2021 4F7 H 19—28 HIHIAIRAH )\ R, AL A40.
PHICL KETAESE 80 d KA, “Mrard . AHhfl
TAE/E 75 d Kfl. BAMFEAR. By . P, b
5 AN AL — IR A — B R R, BEARAR 4R
M. . P db S AL 3 kR s, R
5 JEBEALIEEL 10 RiSZRIS) K, s E3E T &AM Ve
W5, ARSI, 80 “CUkAR -7 H -
1.2 R

REHPMMERNE  HEAR R R 5 & 5
MR E, B, HHEEER. REkE=
RSP/ R, R E DU .

REEFBME  KWESH GB 5009.3—
2016 (B SRR RIIE)Y BiRETEE EARS SR
MES2% GB 5009.5—2016 (£ 58 (A F I E )
ILIRGERGE; I8 & &€ 2% GB 5009.6—2016( &
R IR ) 2R i MAF4Es Ele 5%
GB/T 5009.10—2003 (HEAIE A i R AF4E 1) € ) s
AP T & B E 27 NY/T 2637—2014 (KR
B E T & S ST ey s Ko e
BIES% GB 5009.4—2016 (547 B E )
Bk DR ENIE S GB/T 123456—2008¢ £
an USRI E ) BRTRR e B bE S = IIE S
GB/T 10782—2006 (ZHimMY; 45 5l e 2
7% GB 5009.7— 2016 £ it 7Hk A AR e ) 1% 2 v
FbE. WEINE. RERESEIE S GB 5009.8—2016

CRa AU, IR RERE. 2R FURERIE )
R RGRAR 3% Ve B 2 E 275 GB 5009.86—2016
CEF R PUIRMBRIE) ek SEFRREE

BICAE TR T

REBBMEEENE 2% Lu ST
FEHUFIN € ST 5 & 295 Krizek S5 77 15T H
FI 2 o S

REF[BTWE  FEHLEE 10 KLTCH IR
PR HUBE IR S, Yeid, KB JE DI A R B
BUTRCRZE, FREL S ¢ RIWE T 20 mL TH(% 3
APATER), TRONTIA HShBERERS, e APt
[f] 5 min. SAHEIE ST 544 A%, TG-5SILMS
AHEBMEFE(30 mx0.25 mmx0.25 um); FHEFEF
FIGIE R 40 'C, ¥+ 2 min, R)5LL 5 C/min F+ &
140 °C, LA 10 ‘C/min F+ % 250 °C, f&#F 10 min; it
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FEE 1000 L, #/SN He, AFHME 1.2 mL/min.
ol f 07 O8N BL B EIR A 250 °C, R
280 C. HHiF BTG 30~550 amu. 243 il
28 NIST K A EL T, SR A W T AR A — 320 3 & Ak
SR E R
1.3 HiEas

K Excel 2010 #4347 #iE 4b 22, >R H SPSS
22.0 AT 2 5 BETER PCA i1, 2R B35
43 M1 K Duncan 7:(P<0.05); 5% #RifE B2 5i2 41
A3 % SRR R S 5 BRI 2B AR 57

2 SRR

2.1 FEAMRAER ST
W 1 FR, ANFE SRR EEE . 2R
TEARFIK N ZE R R, OFA MaOE . 7

1S AR ARSI RFAE

Table 1 Fruit appearance traits of five guava cultivars

JVRRAE, KE FAFRRA A G, KE R
WHAF D, A AR IR Z . TKE TR TE
TR, ARG HA SR ZEREOR, RS R WA
s POV R FaEuR R, RELEHRIY; A5 hA°.
M eLE R ENRRIY, A FRSLEINEE ., A
i fp R SR o i R T A 4 AN, P RLR
Ji K
2.2 RELEFRBS T
TKERIK SR TEMRIEY . BEBE
RRERTIHM 4N, BB M4 Ko
ERT A 4 ANRF A ks ERIK &
S N1 N S o AN T =1 R (R oY L
YLEAUVe BER A, AN 157.02 mg/100g, HIKH
7K E(152.17 mg/100g), AMiFh Ve & & H MK, X
87.04 mg/100g; AHinfhc B A & & 0 3 T HoAlh 4
A, I8 133 mglg, ‘AT EERIKEE 2).

i R g G ZHE Fi1% Horizontal #\f% Vertical RILFaE HHTE (9
Cultivar Peel color Pulp color  Seed number  diameter (cm) Diameter (cm) Fruit shape index ~ Weight per fruit
‘4T f0° < Hongbaoshi®  %{f Green 245 Red /b Few 7.06+0.23b 6.64+0.19bc 0.94+0.02b 155.82+6.02d
K412 ‘Fenhongmi’ WA Yellowish-green  #4 Pink £ Many 7.24+0.15ab  7.29+0.24ab 1.00:£0.02b 202.61+4.04b
PEJR “Xigua’ WL Yellowish-green  £[{5 Red % Many 6.18+0.17¢ 6.93+0.06ab 1.12+0.02a 126.67+3.00¢
/K%’ ‘Shuimi® 25 Green H 1t White /b Very few  7.66+0.13a 6.07+0.07¢ 0.79+0.02¢ 185.82+1.19¢
AHuF Local cultivar LM Yellowish-green [ White 125 Medium  7.67+0.14a 7.45+0.35a 0.97+0.03b 216.17+5.23a
[ 88 J5 AN Al = BER 7R 22 57 35 (P<0.05). T[]
Data followed different letters in the same column indicate significant differences at 0.05 level. The same below
2S5 ATAR RN RSSE TR &
Table 2 Contents (%) of nutrient components in five guava cultivars
- . - e , . STl
A K5y A il WL wE o AHREERA Ve o M (mgl) ﬁﬂ§%®
Cultivar Water Protein Fat Crude fiber Ash Soluble solid ~ (mg/100g)  Total phenols .
flavonoids
YLEM 88.85+0.08c  0.62+0.00c  0.21£0.00d  2.04+0.02d  0.48+0.01b  9.05+0.03b 157.02+0.20a 2.01£0.00c  0.74+0.0le
‘Hongbaoshi’
RAR N 85.90+0.20e  0.77£0.0l1a  0.49+0.0l1a  4.02+0.04a  0.51£0.00a  8.00+0.01d 140.00+0.79¢  2.01£0.03¢c  0.78+0.00d
‘Fenhongmi’
PEIIC “Xigua® 88.22+0.07d  0.50+0.00d  0.47+0.00b  2.91+0.04b  0.44+0.00c  8.40+0.0lc 136.19+0.63d 2.33+0.01b  0.98+0.01c
7K 3% *Shuimi’ 90.2240.10a  0.64+0.00c  0.160.00e 1.58+0.0le  0.40+0.00d  9.21+0.02a 152.17£0.47b  2.58+0.02a  1.03+0.00b
A< Hb Fp 89.53+0.04b  0.74+£0.01b  0.31£0.00c  2.19+0.00c  0.49+0.00b  7.02+0.02¢ 87.04+0.27¢ 1.81+0.01d  1.33+0.01a
Local cultivar
n=3
3 NN 3 AN EL 3% i e o Ny
2.3 RECEVAEMERE. REEST B REER, WESTHAL 3 AR, A
— R N =N = ey B0 24 TR A Bl B B =M= 22
M 3 s, KELSRREEEHMTHM4 B LRSS ERE, RESERMC: &AM,

ARl BB R JEURE T BN L 2 T L
b4 A dbck; RBE. RS RS TR EE
S, R ETHAM 3 AR, BERESES

I JEOBE TR R RO IR LU AR A 4 A
Fto 5 AN R FPERE LUIE B N T2, IR R S Ry
I e TR
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Table 3 Contents of soluble sugar and total acid in five guava cultivars
o IS¥iy S L SR A S kL REpE i licda
Cﬂlutivar Total acid Total sugar Reducing Fructose Glucose Sucrose Ratio of sugar
(g/kg) /% sugar /% 1% 1% /% to acid
‘4L A’ ‘Hongbaoshi’ 2.44%0.00c 6.75+0.02b 4.31+0.00b 1.28+0.02¢ 1.67+0.02b 1.8940.03a 27.64+0.06b
K412’ ‘Fenhongmi’ 2.71£0.01a 6.31+0.01d 4.11+0.01d 1.13+0.01d 2.03+0.04a 1.76+0.01b 23.30+0.09d
“PEJI Xigua’ 2.55+0.01b 6.44+0.04c 4.26+0.01¢ 1.53+0.01a 1.21+0.01c 1.90+0.01a 25.25+0.28¢
7K %> *Shuimi’ 2.07+0.01d 7.08+0.04a 4.62+0.00a 1.51+0.00a 2.07+0.05a 1.94+0.01a 34.18+0.28a
AHFh Local cultivar 2.54+0.01b 5.31+0.00e 3.95+0.01e 1.36+0.03b 1.61+0.04b 0.95+0.02¢ 20.92+0.10e

n=3

2.4 BRMBLEEN

DA 5 /N 75 A0 1 o SR SR SRR AR B
VAR o, nriavEETEY) . AR . B RN
TWE. BRI R BERRLL. Voo BBy, SRR
TEB NBWI K58 FRAR R . RIRTEARCHE . 2
FETR LL) RS A 5 3 15 MEAR & 3E4T PCA FIZi &
P . K5 AL 15 NMEFREARHEIL(Z-score 15:) kb HE
J&i, i SPSS #EAT PCA 43#r, SR IE 4. 5.
1 ER(PCHIIFIEAE N 8.440, J5 ZTTHRE N
56.266%; 5 2 R (PCMINFIE(E N 3.445, J7
ZEGTHREEN 22.965%; 55 3 M (PCI)IRFEE N
2254, FETHREN 15.027%; §I 3 N ERSHE
7 ZTRRIA S 94.258%, PEHIIX 3 A3t
ALRBT R TEAESMEE, FEoirER.

4 BARIRSTE TR BT ZE TR AR

Table 4 Variance contribution rates of first four principal components

DR M 1 3 S 2 AR B IR 15 AN FR AR VI 2 A A
R, B3 TR4EET.

F > B A R B AR B AR AR S & R
2R, AT RBAEK, R ZE R
500 R A BOor R OCBRFR BE K . BHER S WA, X
PC1 TTHRE K 6 bn A7 30 JEURE . BE/RR EL . Al 1tk
W T SH, BT E 73 8 0.992. 0.973. 0.935,
0.921, JEAIRMBERYIT: X PC2 STMRECKHIA
MOEE, A N-0.914; X PC3 FTHRE KM N
Hi A B, AN 0.867. PC1 A1 PC2 AU EitTT
BRZIE 79.231%, LM TTERER 80%, HRE&
F R I TTER S, 1B 2 A AR R S T Y
Wi 5 K PR F i b e 0 S0 . B /R L . T ek il
. BRE. BIEEE.

2 Wix RHEME T3 ZE TR E S WIE A
Principal component Eigenvalue Contribution rate /% Cumulative contribution rate /%
1 8.440 56.266 56.266
2 3.445 22.965 79.231
3 2.254 15.027 94.258

HR4E PCA 73 #743 Hi 14 IRl 115 70 FH AR AR 11 55
A 5 AP E RS (YT Y2, YIRS
AR F, ARsEE, UEhZSFR &
F TR AT o /KB I R SR B AR Al e, I
BT 230498, HIKEAFER, SMEN093EGRT).
5 BoR PCL HLUEJEBE . BE/ER LG nT vk [ %
Y. BRERWEROK, ® 2. 3 BonoKE Rl E T
EPIZZ7/ N SY NN i =i ] a1 =
fib 4 AN G RR, U0 32 RSN SE AR A3 e RV S B %
AR SRS R Z R, AT, S ANERRRS R, K
AN EE K R B H TR, HAR R IR v 4

FA S TR A . AHhFp.
2.5 REFSBHG T

HE 7 I, 5 AT AR AT R S 25 Fh
VERMEYING, GFEEES S Bl BEE 2 B, wEks 18
Bl 5 ANERRRROSEAE RS 2 Fh, ARG A
Pridi. LA SR 15 Mg R EY, H
CLECAIOKE 19 B, V)14 Bl AR 7 Fh.
CLE A AR L0 B B SR R MR T T 3 DL SR )
JRARN & B, RN 48.91%F1 50.39%, i3S
YIRS &IRZ, 4338 30.70%F1 41.85%; PG/’
HE R AR B R E, N 61.46%, HURRESR



412 By T FA T R 2 1 315
5 FaRE A& A TR bR Y S B A A R
Table 5 Loading matrix of first three principal components
#6545 Index PC1 PC2 PC3 645 Index PC1 PC2 PC3
FHEF4E Crude fiber 0.532 —0.704 0.261 BE/BLL Ratio of sugar to acid 0.973 —0.045 0.218
A TEY) Soluble solid 0.935 0.301 0.007 Ve 0.779 0.614 -0.013
S Total acid 0.831 -0.455 0.320 S Total phenols 0.885 -0.080 -0.196
JBE Total sugar 0.921 0.389 0.011 JSHEHH Total flavonoids -0.328 -0.914 0.036
W& )5 HE Reducing sugar 0.992 0.009 0.084 HEHF Protein —0.565 0.137 0.781
JHE Fructose 0.546 —0.687 -0.461 fIEIV; Fat —0.568 0.433 -0.571
HI#IFE Glucose 0.211 0.284 0.867 K4y Ash —0.849 0.436 0.170
FERE Sucrose 0.781 0.574 —0.244
£ 6 5 ANFAR WAL o B TR 5
Table 6 Scores of first four principal component factors
fnff Cultivar YI Y2 Y3 F HEF Ranking
‘4151 ‘Hongbaoshi’ 1.06 0.98 0.37 0.93 2
kY41 %> ‘Fenhongmi’ -1.99 2.54 0.61 -0.47 4
PEJK “Xigua’ 0.49 -0.20 2.65 -0.18 3
‘7K %> ‘Shuimi’ 3.98 -1.01 1.07 2.30 1
AHbF Local cultivar -3.54 -2.30 0.60 -2.58 5
K75 ABAR DRSS ARG AR
Table 7 Relative contents (%) of aroma components in fruits of five guava cultivars
75 E LA brers Wi IKE? A Fh
No. Compound ‘Hongbaoshi’ ‘Fenhongmi’ ‘Xigua’ ‘Shuimi’ Local cultivar

1 3-¥2F-2-THH 3-Hydroxy-2-butanone - - - 25.67+1.67b 67.92+1.65a

2 JB-3-CU-1-B% (2)-3-Hexen-1-ol 5.98+0.14a 2.91+0.33b - - 1.94+0.11¢

3 JBE-2-CU-1-BE (2)-2-Hexen-1-ol 1.70£0.13b 0.52+0.03¢ 1.3240.16bc - 4.44+0.53a

4 CU% Hexanol 12.36+0.53b 3.81+0.70c 2.28+0.14c - 19.88+0.88a

5 B-HKFEEE p-lonol - - - 0.16+0.01 -
EEJ/Nit Alcohols Subtotal 20.03+0.27¢ 7.25+1.00d 3.60+0.23¢ 25.83+1.66b 94.18+0.17a
5% Number of alcohols 3 3 2 2 4

6 Cifi% Hexanal 37.50+0.54b 41.93+0.72a 19.4240.17¢ - -

7 Jz2-2-CUlE (E)-2-Hexenal 11.41£1.21b 8.47+0.32¢ 14.32+1.50a - -
E32/M it Aldehydes subtotal 48.91+1.75a 50.39+1.02a 33.74%1.67b - -
{25 %0% Number of aldehydes 2 2 2 - -

8  FZWEE Cineole - - 1.05+0.10b 0.34+0.03¢ 1.35+0.01a

9 B-FEE B-Ocimene 4.46+0.34c 6.16+0.48b 10.41£0.23a 0.94+0.05d -

10 3-#J# 3-Carene 0.36+0.02¢ 1.04£0.12b 1.67+0.11a 0.10£0.05d -

11 HHUG Copaene 0.92+0.08¢ 1.59£0.07b 2.22+0.12a 2.06+0.20a 0.86+0.01¢

12 F ) Caryophyllene 19.28+0.98d 24.24+0.95¢ 36.57+1.28b 61.58+0.82a 3.544+0.17¢

13 F WM Alloaromadendrene 1.05+0.08¢ 1.7120.04b 2.45+0.14a 2.03+0.17b -

14 o-HEM a-humulene 1.6620.11¢ 1.58+0.03¢ 2.79+0.18a 2.14+0.18b -

15 2-F-RA-B-F 11 2-epi-(E)-p-Caryophyllene - 0.43+0.01b - 0.61+£0.05a -

16 y- KM p-Amorphene - - - 0.18+0.01 -

17 WiR-0-3% 2% (2)-a-Bisabolene 1.0340.08¢c 1.28+0.10b 1.65+0.10a 0.26+0.04d -

18 ()-FMIWGE (-)-Isoledene 0.69+0.03b 1.02+0.05a 1.11+0.06a 0.00 -

19 (-)-#i KM (-)-Nootkatene - 0.32+0.01a - 0.22+0.02b -

20 J-fhakE o-Cadinene 0.91+0.04¢ 1.24+0.09b 1.55+0.06a 1.33+0.12ab -
21 - E H E M (Z2)-Calamenene - 0.34+0.05b - 0.70+0.04a -
22 BEVE ) Cubenene - 0.38+0.03b - 0.62+0.03a -
23 B-mi%fE B-Nootkatol 0.35+0.02b 0.53+0.03a - 0.47+0.02a -
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4J:3% (Continued)
P wE HLEAT BreLE PER IKE> A F
No. Compound ‘Hongbaoshi’ ‘Fenhongmi’ ‘Xigua’ ‘Shuimi’ Local cultivar
24 B-JeE ¥ p-Longipinene - - 0.28+0.03 -
25 B-EiiilE p-Acorenol - - 0.16+0.02 -
i J$/it Terpenoids subtotal 30.70+1.66d 41.85+0.52¢ 61.46+1.96b 74.03+1.69a 5.76+0.17¢
i 4 E Number of terpenoids 14 10 17 3
St Total 99.64+0.35a 99.49+0.06a 98.80+1.20a 99.86+0.07a 99.94+0.04a
Hi BT Total number 19 14 19 7

n=3; = REAWE

n=3; —: Not detected.

(33.74%); /KE Fid W) B XS & 2 =ik 74.03%,
BB BN 25.83%, AAGIIHIEESS; A Hh s 2
YIRS & A 94.18%, MEISE RN 5.76%, K
For Wl HH B R T

5ANBARR PR LE R F B H N &
ZERKER T, 8)o LLEA MM LLE 1 FE B
H R B BN, LA S s,
BN 37.50%F0 41.93%, HUNATTE, &85
N 19.28%FH 24.24%, IX A i Bl TA] A5 143 15 B,

85 DA AR A UK AR B

Table 8 Similarity rate of aroma components in fruits of five guava cultivars

FHBAZRIAF] 0.972; P8IV RMEY A TTIG & &
W, N 36.57%, HICRHCEE(19.42%), 5 HAth
Pl &SR A 3 /T 0.8505 /K3 WA 7T
AT, SEFEIL 61.58%, 2 _NFH
R 3-FRIE2-THR, RN 25.67%, 1% FhS HAD
AR I A SR FRBLR /N 0.8005 A HEFH A 3-
FRE-2- TR 4 R A RSy, BrE SIS 67.92%, H
VCONCEE, 8N 19.88%, 5 HAth 5 R & S AR
RN T 0.500, F X SRR E SRR

A i AEA Frer s THIR IKE At i
Cultivar ‘Hongbaoshi’ ‘Fenhongmi’ ‘Xigua’ ‘Shuimi’ Local cultivar
‘4L F 41’ ‘Hongbaoshi’ 1 0.972 0.805 0.389 0.102
K4 %” ‘Fenhongmi’ 1 0.844 0.453 0.048
PHR° Xigua’ 1 0.751 0.057
K%’ ‘Shuimi’ 1 0.413

AHiFh Local cultivar

1

3 et

BEE NS AT 5 s T B0 & i A A
R ARG o, T R KR T HINME . et
Lo ARG FI QT H 2838 T S 5T Y i
BRI, W TR, SRS E AR
B AHRNZ DI, R, RIZ L
AN BT, 5BV AT BRI A
IE R AWEFERT 5 AN AR ARG R 2R TE
REATEZ R TR, (EEPRIANESE R
imiE. HOEZ—E, SMUHATERZ. (HOKE K
Frob, OFAHIRL .

RIE IR T RBIGE T HEFRIME, BRI
LB AR ED . HAR. FY4ER.

Koy 5 . A SENI AR LIS B2k & A 1
[RI7K 53 & 54 88.98%- IENT 0.11%- FHEF4E 2.27%.
HAR 0.78%. AMAPHAEMAKFETESZ
T, 5 AR 8(0.16%~0.49%) 3 B & = T
BEHRAM: B MU 4 R
‘B, HR3IANMBHNKT 2R masmiE
ARERS B MY, HR4 DRM0IIRT 2
R o m] WL, ANIE] b K 278 IR o B 2 R UK,
(BBAETEN S T2 B B I L.
FSNTE SR ORE . TR A AR LE 2 v
TS AR 5t (R AR AR e RO (10 SR sz 1 et
iz, MELAINDT, TKER sl R S LURSP ik, 5
R, EBA BRI AV o I EF & TR TR, RIFH
AR D5 28 ST 7 A v 1) B B B R A I
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FRLEECH, B, XtAL(Pyrus spp )i &, & W& Rk
e B R EARE P A R R STRER S, L
WERESC, XREZE; BRI NT 1491, X
WREHER BERIE s WEERLUAE 15~25 BF, XUBKREHER; #E
BRLLAE 25.1~60 I, KUWRERAE, MREEN; HERE
KT 60.1 B, JRBRERECHEHP. X352 R (Malus sp.)
e, TEAHER SR 0.2%~0.5%. FIAMEETEY
= 14.5%B0 0% =12.5% BERR L 30~35 i Py L sk
RIS B, RRIRAR, il T g el ARt i
S ABARBARL AR EEN 021%~0.27%, &
BEE RN 5.31%~7.08%, FEEREL DY 20.92~34.18. /K
BORREERIC, WS ERE, FERI34.18)
e, FURRARINE B, S R R AR
W2, BREEN 024%. BHEIEE 6.75%, HiR
b 27.64 o Tk RIS R I 20 52 47 1A SR 5 A
0.19%. SFEEE 2.97%, HERRLLH 15.63, HHIE
ICT AR AR, P 55 (1) R Hb AR B 3, (R4S
REFWYE, WRES RIS E HHE T LA FE0 1S
1A %o

TR R S P A S A N 2 R E IR
YR, AN 28, . Ve SEMEEY)
R, g2 e SE I LI S 2 R B A R 1
TEN1.80 mg/g. SIS EN 1.94 mg/g. Ve
& 94.02 mg/100 g; TR g AT FI 4%
F7H) Ve & 820519 107.87 A1 111.00 mg/100 g; JH
WA E B H AR Ve 25 0.13 g/100 g.
AHIEFE b A A S R S IRV R 2 B A
2, HA A Bl & &8 E THILE 22k, |
5 AN RIS BRI T LR S BB . BRAH Fl
Gb, Hx 4 DEFE Ve S8 E T BRSO R IE
o 5 HABKIRAHEL, RRFARRCFEA L&
THICL IKE . AHBR 5 AN Ve S B m TV
Z Al KR, WEREMk(Actinidia chinensis)~ 1LIf&
(Crataegus pinnatifida)~ %% (Fragaria ananassa)~ =1
R (Lycopersicon esculentum var. cerasiforme)~ P&tk
(Cerasus spp.)~ M5FL. SES . V8 )K(Citrullus lanatus)-
H il & (Vitis vinifera)~ 1 Pk (Prunus persica var.
nectarina)?. FARE TR NIRFERR A%, HS
AL S AN =R, 2B FE br xE DL A T 6 R
PR A () 0 22 57, PCA @ Ak Z 4R br i /b &
CRE TR — AP REYESE v o A T . AWEFUR A
PCA 730 #fr 1 15 AN aH5, 45 3R BI04 2 i
Jot S W e K B FE FR Nk SRR . BE/BR L L AT v

TEW b ST, SR G A5 0 B B PO K
PC1 #5A7 EL AN BT R 28 2 BH WE 2847 o 2 5 el 2 A AR AR
ST R I T OGN R

AR AR R B, AR RRER T Bk TR
RYERIRE. BRS BAPERRLL, 51 R MHEEHESYR
AR, HFARKREILHEZEZN R ERER, HiE
ST B () D G 28 o 2 R0 g S L VR 7 R BT PR 2
IS S NS PARINRS S0 SV oy P S DIV
EEFEYFR, HARMEEPESTORE, mar
USRS RIS BEIS . TR RPN S R
EETHAR, SARCERA—8, Rtk
RARMAER . MAE NEFDR, HAREY
RSIAERERYIR, X Ee ] 0 7 53 a] R 5 R 18t
FEREME . PRV RIS A R R (EHTTI
W RIKE . B AP 3 AT AR 5k
LR SNty )iy s 5 s i DN LA R
A LSRN £ 10, 5ARVGEIE RA L, X
PHICBA K, TSR EHR Sy, HALAE
AL N B E TRy, KB AR DL
RN EEFYR . F— s A — =5
HEWRARK, EERPRLRERATNTEE
Zx, Rilbm. JelRR, RS R RN B R
TRAZE, SR LHREES, R
SR RS AR ) R R 2,

ZE ERTR, SASEAMMFIEE RS B
I i AN SRHEZ REOR . KE R EREE,
Kb, MEFgE/b, HaTEtEE Y SR RS
WIARE. JEHE, S SRR RS, BRE
B, Ve dEEIL 152.17 mg/100 g, KT 40
A (157.02 mg/100 g). PCA Hr& B KE 1EN
BEE KRR G femr, SRS, EHK
HAHES . AT RS B R A0,
KRAE . CTHIO)RHER SR, 3-F85E-2- T
FE AR SRR (K E . AP R AE B SRS . A
WA N AR RS a RV . R IEE Kt
J7N IR AR T IR -

SR

[1] GUTIERRZ R M P, MITCHELL S, SOLIS R V. Psidium guajava: A
review of its traditional uses, phytochemistry and pharmacology [J]. J
Ethnopharmacol, 2008, 117(1): 1-27. doi: 10.1016/j.jep.2008.01.025.

[2] WANG M H, WEI W H, WU Z Q. Research progress on bioactivity of

guava leaves [J]. J Chin Med Mat, 2015, 38(10): 2215-2219. [{EAF1E,



#3M

ERAE4E: 5 N2 A AR il SR S B LA 2 SRR I 23 AT 415

BUOCHE, SRR, ORISR SRR (7], h2H, 2015,
38(10): 2215-2219. doi: 10.13863/j.issn1001-4454.2015.10.049.]

[3] DIAZ-DE-CERIO E, RODRIGUEZ-NOGALES A, ALGIERI F, et al.
The hypoglycemic effects of guava leaf (Psidium guajava L.) extract
are associated with improving endothelial dysfunction in mice with
diet-induced obesity [J]. Food Res Int, 2017, 96: 64-71. doi: 10.1016/j.
foodres.2017.03.019.

[4] CHOLLOM S C, AGADA G O A, BOT D Y, et al. Phytochemical
analysis and antiviral potential of aqueous leaf extract of Psidium
guajava against Newcastle disease virus in ovo [J]. J Appl Pharm Sci,
2012, 2(10): 45-49. doi: 10.7324/JAPS.2012.21009.

[S] RATTANACHAIKUNSOPON P, PHUMKHACHORN P. Contents and
antibacterial activity of flavonoids extracted from leaves of Psidium
guajava [J]. ] Med Plant Res, 2010, 4(5): 393-396.

[6] JANG M, JEONG S W, CHO S K, et al. Anti-inflammatory effects of
an ethanolic extract of guava (Psidium guajava L.) leaves in vitro and
in vivo [J]. J Med Food, 2014, 17(6): 678-685. doi: 10.1089/jmf.2013.
2936.

[7] SILVA F L N, CARVALHO J E, LAMMERS T, et al. In vitro, in vivo
and in silico analysis of the anticancer and estrogen-like activity of
guava leaf extracts [J]. Curr Med Chem, 2014, 21(20): 2322-2330. doi:
10.2174/0929867321666140120120031.

[8] HOLETZF B, PESSINI G L, SANCHES N R, et al. Screening of some
plants used in the Brazilian folk medicine for the treatment of infectious
diseases [J]. Mem Inst Oswaldo Cruz, 2002, 97(7): 1027-1031. doi:
10.1590/S0074-02762002000700017.

[9] DAKAPPAS S, ADHIKARI R, TIMILSINA S S, et al. A review on the
medicinal plant Psidium guajava Linn. (Myrtaceae) [J]. J Drug Deliv
Therap, 2013, 3(2): 162-168. doi: 10.22270/jddt.v3i2.404.

[10] PENG C Y, CHEN X Y, CUI H Q, et al. Studies on the flavonoid
constituents in fruits of Psidum guajava L. [J]. J Jiangxi Univ Trad
Chin Med, 2017, 29(3): 68-71. M3, ikt x, BT, & &H
HERSE P MR BT [J]. (TP R EEZ R 244, 2017, 29(3):
68-71.]

[11] PENG Y, ZHANG M, CUI X L, et al. Analysis of nutrients and
bioactive compounds in fruits of Psidium guajava L. cv. pearl [J]. Food

JRE, SR, RN, SF. BERE AR

ST S FR SIEYE R AT (7] B A S ALK, 2020, 36(8):

36-40. doi: 10.13652/.issn.1003-5788.2020.08.006.]

Mach, 2020, 36(8): 36-40. [¥

[12] ZHOU N, YANG X H, XIE W C, et al. Analysis of nutrition and
valitile flavor of guava fruit (Psidium guajava L.) [J]. Food Mach,
2016, 32(2): 37-40. [JAWk, Mtk, W77, & BREORNE
TR SHERERRAFIES AT (1], S5, 2016, 32(2): 37-40.

doi: 10.13652/j. issn.1003-5788.2016.02.009.]

[13] ZHANG C K, HUANG W L, CHEN H B, et al. Analysis on the law of
Psidium guajava L. fruit growth and nutritional quality [J]. Chin J Trop
Crops, 2021, 42(4): 1035-1040. [Fk&A, FBiFi, FRAtW, & F4
RIS A KRB RVE I3 TR AL U 0 A (0], B AR 2 3,
2021, 42(4): 1035-1040. doi: 10.3969/j.issn.1000-2561.2021.04.018.]

[14] LIL M, JING W, YUAN'Y, et al. Comparison of the volatiles of guava
cultivars with different flesh color [J]. Guangdong Agric Sci, 2014,

ENGENE IR ey R

TR, 2014, 41(15): 89-92. doi: 10.3969/j.

41(15): 89-92. [FFiMy, FiEh, =i, .
FALE (7.
issn.1004-874X.2014.15.019.]
[15] QIU S L, LIN B M, ZHANG S P, et al. Quality characteristics and
evaluation of guava fruit at different maturity stages [J]. J Food Saf
, 25 R

S5V [J]. B e FERI R, 2020,

Qual, 2020, 11(24): 9230-9238. [ERIE, MLk, kT
ST AR RS i BURRAIE
11(24): 9230-9238. doi: 10.19812/j.cnki.jfsq11-5956/ts.2020.24.029.]

[16] QIU S L, ZHANG S P, LIN B M, et al. Changes of aroma components
in guava fruits at different maturity stages [J]. Jiangsu Agric Sci, 2021,
49(13): 162-169. [ERINE, 5K/, AREwk, 5. ASF AR AR
REFTIA (7] LIRARAERE, 2021, 49(13): 162-169. doi:
10.15889/j.issn.1002-1302.2021.13.032.]

[17] AJANG M, TSOMU T, JADAV R G. Studies on physico-chemical
changes during fruit growth and development in different varieties of
guava (Psidium guajava L.) [J]. Bioscan, 2016, 11(2): 763-766.

[18] CHEN W S, GAO S F, LIN L H, et al. Variety characteristics and
regulation of production period of Psidium guajava L. cv. pearl [J].
China Fruit News, 2006, 23(9): 55. [FR3C4:, mifalg, #horg, % 2
RA AR S AR B ST (0], P ESAEE R, 2006, 23(9): 55.
doi: 10.3969/j.issn.1673-1514.2006.09.028.]

[19] LU Y B, YANG L T, L1 Y, et al. Effects of boron deficiency on major
metabolites, key enzymes and gas exchange in leaves and roots of
Citrus sinensis seedlings [J]. Tree Physiol, 2014, 34(6): 608-618. doi:
10.1093/treephys/tpu047.

[20] KRIZEK D T, BRITZ S J, MIRECKI R M. Inhibitory effects of
ambient levels of solar UV-A and UV-B radiation on growth of cv. new
red fire lettuce [J]. Physiol Plant, 1998, 103(1): 1-7. doi: 10.1034/j.
1399-3054.1998.1030101 .x.

[21] LIN H M. How to use SPSS software calculate the value of the
principal component scores in one step [J]. Statist Inform Forum, 2007,
22(5): 15-17. [WRHEH]. W H SPSS #fF— L H i F i 45 E
7. giit5
3116.2007.05.003.]

= EiREE, 2007, 22(5): 15-17. doi: 10.3969/j.issn.1007-

[22] ZHANG S L, CHEN K S. Molecular Physiology of Fruit Quality



416 TS 7T R A AR

¥31%E

Development and Regulation [M]. Beijing: China Agriculture Press,
2007: 1-2. [7K BFE, BREM. RS8R R0 57 AE R M)
Jemt: HE R A, 2007: 1-2.]

[23] ZHAO Y H, LI X L. Research progress on mechanism of sugar and
acid accumulation in fruit [J]. Bull Agric Sci Technol, 2009(8): 110—
112, [RKRAL, 258 R HEIRA RALEEOT FUik R 7] ARl A
H#IR, 2009(8): 110-112. doi: 10.3969/j.issn.1000-6400.2009.08.045.]

[24] ZHENG L J, NIE J Y, YAN Z. Advances in research on sugars, organic
acids and their effects on taste of fruits [J]. J Fruit Sci, 2015, 32(2):
304-312. [FRANEE, Bdkz, EE. FERRAL S B ot K B Rk i i
TR [1]. RREEHR, 2015, 32(2): 304-312. doi: 10.13925/j.cnki.
gsxb.20140271.]

[25] LI S L, HUANG L S, CONG P H, et al. Comparison analysis of sugar
and acid contents in fruits of different intraspecific varieties in pear [J].
Chin Fruits, 1995(3): 9-12. [ ¥, BALAR, AiE, & RN
SUA RS BRE BT (7], PR, 1995(3): 9-12. doi:
10.16626/j.cnki.issn1000-8047.1995.03.004.]

[26] LI B J, LIN G R, CUI K. Studies on relationship between sugar and

acid content and fruit quality of apples [J]. J Shenyang Agric Univ,
1994, 25(3): 279-283. [ZFEFIL, AL, #5E. FRIREESR
SMBIRAR [J]. TEBARL K44, 1994, 25(3): 279-283.]

[27] GAO H R, ZHANG J, CHEN X L, et al. Analysis of vitamin C content
of 10 commercially available fruits from Zhenzhou City [J]. J Food Saf
Qual, 2015, 6(10): 4142-4146. [FiE5R, 7Kk, PR, 55 10 FA
MITTEACRYEAR R C SR ], A 2Bk, 2015,
6(10): 4142-4146. doi: 10.19812/j.cnki.jfsq11-5956/ts.2015.10.062.]

[28] XIAO Z B, JIANG X Y, NIU Y W. Research progress on analysis of
aroma compounds in fruits [J]. J Food Sci Technol, 2021, 39(2): 14-22.
[BEE, ¥ —, TR ACRE Wt et (7], fri sl
SERARZER, 2021, 39(2): 14-22. doi: 10.12301/j.issn.2095-6002.2021.
02.003.]

[29] BUREAU S M, RAZUNGLES A J, BAUMES R L. The aroma of
muscat of Frontignan grapes: Effect of the light environment of vine or
bunch on volatiles and glycoconjugates [J]. J Sci Food Agric, 2000, 80
(14): 2012-2020. doi: 10.1002/1097-0010(200011)80:14<2012::AID-

JSFA738>3.0.CO;2-X.



