R EmiB Modern Food Science and Technology 2021, Vol.37, No.2

BhE SRR A KRR R

MR, HEE, REB, RHBE, KB, BE
(" RERLEHFRELE R F o TR, RAFAREDELERE, | AER S IELLET,
JTRTM 510610)

THEE: VA B akqd =i AR AN EAE R FE A R, HRERREATRE AR B AR E ISR 050 8 T
#, EREW, MNOAR 12 A, 2AANERE., BitE, pHAE. TR BB b FRAIRATY LA, RAFEfPTRALREE
Tl £2454F 5 5M 39.04 42 32.38 mg/g LFHZ 111.23 42 137.11 mg/g; EZHAER A AL, FERBALR, PRI
ASFREHETHR, 10 A AR E S9SN (554 4823 f12320 mg/g), mERMAELRLSE—ATH; 59 At
b, 12 Aegid R Al R a4 bR TR A S 0 AIM 345 F2 2.14 mg RE/g TI4% 121 #2 0.76 mg RE/g, L P4te Remir4ER %
LA BB A EARAMNERHRE T, SN, RALRE, THTR. EEFAELTLELRE 2R, MESRNR
FE,. RIARR, SRFFERSEUARERENAEAYIE S TIAEH, M RTE, pHAL. THEMEEHH., BE. A5,
HNENE. BB FR]R. ERAPE TEEYIHTRTEH. AFRAHT A SRR ARG R E L4, ASRRFHTFL A
FURFRAE T BARIE .

XA a4 RERA B REMEN

YERS: 1673-9078(2021)02-138-146 DOI: 10.13982/j.mfst.1673-9078.2021.2.0762

Comparison of Fruit Quality and Characteristics at Different Growth

Stages of Kumquat from Rongan

L1 Jun, FU Man-gin, XU Yu-juan, WU Ji-jun, YU Yuan-shan, WEN Jing
(Sericultural & Agri-Food Research Institute Guangdong Academy of Agricultural Sciences, Key Laboratory of Functional
Foods, Ministry of Agriculture, Guangdong Key Laboratory of Agricultural Products Processing, Guangzhou 510610,
China)

Abstract: A study on the dynamic change of the physicochemical properties and the active ingredients of kumquat fruits at different
growth stages was carried out with Guangxi Rongan specialty Fortunella margarita (Lour.) 'Youpi' (YP) and Fortunella margarita (Lour.)
'Cuipi' (CP).The results showed that from September to December, the physical and chemical indexes such as single fruit weight, juice yield, pH
value, soluble solids, and sugar-acid ratio of kumquat increased, and the fruit seed rate and titratable acid content decreased. The main sugar
content rose from 39.04 and 32.38 mg/g to 111.23 and 137.11 mg/g, respectively. The main organic acids were ascorbic acid, malic acid and
oxalic acid, the ascorbic acid content increased first and then decreased. In October, kumquat ascorbic acid content peaked (48.23 and 23.20
mg/g, respectively). While malic acid and oxalic acid contents continued to decline. Compared with September, the total flavonoid contents of
YP and CP kumquat decreased from 3.45 and 2.14 mg RE/g to 1.21 and 0.76 mg RE/g respectively in December, in which the characteristic
flavonoid fortunellin content increased significantly. The total phenol content and antioxidant activity decreased significantly. Between the two
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varieties, there were no significant differences in mature single fruit weight, titratable acid, TFs, and hesperidin content, and the fruit seed rate,

Modern Food Science and Technology 2021, Vol.37, No.2

ascorbic acid, fortunellin, TPs content, and total antioxidant capacity of YP were significantly higher than those of CP. While the juice yield, fruit
juice pH, soluble solids, sugar-acid ratio, fructose, glucose, sucrose, malic acid, oxalic acid, and rutin content of YP were significantly lower than
those of CP. This study clarified the fruit quality characteristics of the two kinds of kumquat at different growth stages and provided a theoretical
basis for the development and utilization of kumquat fruit.
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Table 1 Summary of the samples harvested at different time

o5 45 AT 2, RIEHT 1]
1 Fortunella margarita (Lour.) “Youpi’ 2019.9.10
2 . Fortunella margarita (Lour.) ‘Youpi’ 2019.10.10
3 A Fortunella margarita (Lour.) ‘Youpi’ 2019.11.10
4 Fortunella margarita (Lour.) ‘Youpi’ 2019.12.10
5 Fortunella margarita (Lour.) ‘Cuipi’ 2019.9.10
6 Fortunella margarita (Lour.) ‘Cuipi’ 2019.10.10
7 R Fortunella margarita (Lour.) ‘Cuipi’ 2019.11.10
8 Fortunella margarita (Lour.) ‘Cuipi’ 2019.12.10
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Table 2 The standard curves for three carbohydrate

compounds
1ot AT £, R?
RhE y =536152x-336531 0.9968
HnEHE y =451120x-376235 0.9923
AR y = 569345x-546975 0.9962

144 FE2HHIEKLSN
K HPLC VAT E, GFEPIAMER. FRR
AR . ik C18 tailibE (4.6x250 mm, 5 pm),
FEIR 30 °Cs A FESIRIES (PDAD, REIIEE K 210
nm; JizhAH: 0.1%MI(NH,),HPO,, W77 pH 1H 2.7;
Ji#: 1 mL/min; #FFEE: 10 L.
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Table 3 The standard curves for three organic acids

b A £, R?
FIR A BR y =935872x-55033 0.9996
ERER y =538290x-2469.2 0.9933
F y =512987x +206718 0.9928

145 Z2EWEM AT
KH HPLC VEHTIE . ikt C18 filifk
(4.6x250 mm, 5pm), FE 30 C; ZAREFESIRI
#% (PDA), ViishtH: 1%L (A, HEE (B); 0~10 min,
10% A, 90%B; 10~14 min, 30% A, 70% B; 14~15 min,
50% A, 50% B; 15~20 min, 90% A, 10% B; Kl
280 nm; JUE: 0.8 mL/min; #EFEE: 10 pL.
& 4 =FEESL AR L

Table 4 Standard curves for three flavonoids

et Frofwh £, R’
T y =532842x-35432 0.9949

PR y =2865907x-15969 0.9991

BAEF y =2357957x-51582 0.9884
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Table 5 Standard curves for three antioxidant detection methods

ik AR £ R’
DPPH y =7.3183x +0.0044 0.9989
FRAP y =4.8168x-0.0023 0.9991
ABTS y =6.1025x +0.2399 0.9745

435K DPPH. FRAP Hil ABTS J7iE5E 44
SRS Trolox “EAAELAE T

DPPH ¥:: £ Barreca 25738, RifERkE).
50 uL RN 150 uM DPPH H VAR, SR IEEE
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Table 6 The changes of main sugar content of kumquat fruit during different growth periods (mg/g)

Sk FAE # & A EAE

B 1] B ;& )4 WeR sk Mo )4 We&
9A 1250+£1.08% 11.29+1.68° 15.44+41.18°  7.57+0.12° 11.10£0.55°  13.4240.34° 39.04+1.81°  32.38+2.16°
10 A 23.69+1.65° 34.48+2.11b°  26.67+1.19* 14.32+1.03" 15.96+1.19°  14.84+1.16" 66.32+4.06°  63.64+4.52°
11 A 44.85£2.86° 66.29+2.88" 27.17+2.13°  26.11+0.87° 22.56+121°  28.68+1.19° 94.58+7.15°  121.08+5.69"

12 A 55.86+3.12°  70.58+4.25" 29.62+1.17°  37.11+1.26" 25.75+0.99° 29.4242.20" 111.23£6.28* 137.11+8.74*"

E: Bl =38 RR) B FRE TR — At RERIIIZE B AR E 2R (p<0.05); 25 EATE—FRIKBARE suAt 28 A2 2
FEFHEF (p<0.05). &7H.
7 HEEENEESEAREKAEREFTERINERES 2T (ng/s)
Table 7 The changes of main organic acid content of kumquat fruit during different growth periods (mg/g)

Lo IR ER FRE Fag
SRR 1) X : .

bR ¢ i) e & bR e &
9 A 20.19£1.04°  12.15+0.81"" 8.5440.14*  12.66+1.14*" 6.6240.14°  10.48+0.27"
10 A 48.2342.32%  23.20+1.02* 73140.14*  10.60+1.11%" 2.60+0.12°  7.95+0.36"
11 A 30.39+1.65°  20.26+1.82%" 4.9240.17°  6.87+0.28" 1.87+0.08"  6.84+0.46""
12 A 13.45+0.83¢  8.37+0.24%" 3214024 6.65+0.14" 1.65+0.04°  5.67+0.24"
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