543 % 5 19 ) i Tl B Vol. 43 No. 19
2022 4F 10 H Science and Technology of Food Industry Oct. 2022
ZEMH, 2B, R, AF. HPLC 35005 AN [ 7 M AR 57 — A B SR I P i a3 i 5 (0] B Tl B, 2022, 43(19): 364-371.
doi: 10.13386/j.issn11002-0306.2022010076

LI Yang, AN Qi, SONG Yue, et al. Determination of Active Components in the First Physiological Fruit Drop of Citrus from Different
Producing Areas by HPLC[J]. Science and Technology of Food Industry, 2022, 43(19): 364—371. (in Chinese with English abstract).
doi: 10.13386/j.issn11002-0306.2022010076

- ST -

HPLC L@ N =G SS —k A P i
PRSI
F MR OHETR R EISITE R R, R

(1.Ad R KFEBHFERFE/ABERLLFIRFIRE L LH T, HILKIX 430070;
2R FmIE R ARELEESSET (EPRIEKFE) KX 430070)

Ny

W EAFAERNZERAMEHE S (HPLC) M AEMA L LS Rw#ldbET g, #arie. &M, S Hé
T ORERN. I EMN S, B MR AN S R EEER PR E. MR E. BRI, A
%’C HFHREZURFHROGEE, WERR MG EEYER T AL EE RSSO EN L, Eﬁi\m%;fs
MEZH . EFRRSEEFETHOMBERDMN, AHRATR—FRBAZASHHFL AN E T EmE . ¢

RE A LB AL ERFNRELF BB ESERS, 5414 359.63 ng/g #= 222.14 pg/g; léﬂib_&aﬁﬁéﬁ‘h‘é
RhMEFASERS, #2097 mglg; HALE S FAEE R P LA zﬁr‘%, ) 1485.73 pg/g: @ E N 69384
FHERFITHLELERS, H866.73ug/g; S BEHTHRAMERPFIREERS, H 1004.14 pg/g.

KR SRR, AR ERE R, BHRS, SFNE, RE S

hE 932 TS255.1 SCRRFRINAD: A XEHS:1002-0306(2022)19-0364—08
DOI: 10.13386/j.issn11002-0306.2022010076

Determination of Active Components in the First Physiological Fruit
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Abstract: In this study, high performance liquid chromatography (HPLC) was used to determine the contents of nobiletin,
tangeretin, hesperidin, naringin, limonin and synephrine in the first physiological fruit drop of mandarin orange, orange and
pomelo from the main Citrus producing areas in China, such as Yichang in Hubei, Huaihua in Hunan, Chaozhou in
Guangdong, Nanning in Guangxi, Zhangzhou in Fujian and Quzhou in Zhejiang. The purpose of comparing the charac-
teristics of the content of effective active components in young fruits of Citrus plants from different habitats was to select
Citrus cultivars with high nutritional value and rich active components, so as to lay a foundation for further extracting
effective components and applying them to all aspects in the future. The results showed that: The contents of nobiletin and
hesperidin in tangerine young fruits in Zhejiang Province were the highest, which were 359.63 ng/g and 222.14 ng/g,
respectively. The content of naringin in the young fruit of Hubei Changyang grapefruit was the highest, which was
20.97 mg/g. The content of hesperidin in young fruits of Hubei Newhall orange was the highest, which was 1485.73 nug/g.
The content of limonin in the young fruit of Guanxi grapefruit in Fujian was the highest, which was 866.73 pg/g. The
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content of synephrine in the young fruit of fertile orange in Guangxi was the highest, which was 1004.14 pg/g.

Key words: HPLC; physiological fruit drop of Citrus; active ingredient; determination of contents; different origin
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Table 1  Citrus young fruit cultivars
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e Bt NG BB N A NY 2021.05.31
AWM ENAE DG 4V pc YPHIE DY 2021.04.27
IET KM xg BB xc WHM Xy 2021.04.24
ML At ye B yc / / 2021.04.28
e KM FG BFE FC M FY  2021.05.05
GiY;S At o B cc XHAMM cy  2021.05.10
PN / / B ac #A gy 2021.05.01
ijEL R sG / [ VHI SY  2021.06.15
WL R zc P zc WIRh zy  2021.06.24
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Fig.1 UV absorption spectra of active components
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Fig.2 HPLC chromatogram of the test solution of young Cizrus fruit
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Table 2 Linear regression equation
% Kk K (nm) EYEpE PoE ZE(R) LM (pg/mL) R (ug/mL) FER MR (ug/mL)
N % 330 Y=38570X+2782.5 0.9998 80~800 0.09 1.14
R % 330 Y=48055X-35967 0.9999 40~200 0.06 1.18
B AT 283 Y=20588X+521443 0.9983 80~800 0.05 2.45
il B2 1 283 Y=7659X-22461 0.9996 80~800 0.12 2.79
PR 210 Y=7703.4X+134300 0.9987 80~800 0.08 1.58
B2V 275 Y=3757.8X+16886 0.9994 80~800 0.07 3.53

FAIGE AR, 1 A A AR AR UERZE RSD(n=6)
L5 IR W A5 %) BRI MR T B RSD JEFI2h 0.37%~
0.79%, ¥J < 2.0%, FEH{GF BAA U RS 5

2.2.3 FEtEise BT 1 R — SR s R
RS, $5 4 1.2.27 10 N vkl & g, 43 S0HE 0. 2.
6. 10, 12, 24 h #FFE, #2208 3R 1.2.37 I (a3 254
RENNBRRZ 2R W 2= A L R B | Ay K A

T2 AR e T AR, 0 52 435 SR ks A4 Y RSD
(n=6)43531I"4 0.56%. 0.33%. 0.67%. 0.71%. 0.48% #II
0.36%, RUMLETFRAEZIR T 24 h NEUE.

224 FEEMALE  HUE— SRR HET RS R0 R
FEdAL 6 103, 05 1.0 g, FEFRE, 1227 F 7
TR A U, 43 0 e TR 2 25 il Fz 38 1 2
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11704 RSD (n=6 )45 1.44% . 0.89%. 0.59% . 1.24%.
1.17% F1 0.95%, FWHiZ 7 EIME R4

2.2.5 JFERIRCRIRES eV LA N S Al AT AL
BB RS PR S A SR TR (RN, R o PR
I B I R S AP EURE 5 3G 18 44y, B0y 1.0 g, 439
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R A A A IR I 42 < 1.2.37 1 2,
TSR 2, TSI ISR . SRR IR 2R
FSE-34 A% R 97.5% (RSD=0.6% ) . 4% 5z 2% 134
3 97.3% (RSD=1.1%) . ¥Rz T~ RIS,y
99.4%(RSD=1.2%) . fli fz 5 1~ -3 [HIACF R 100.8%
(RSD=0.8%) . ¥i5sv R PP EIEE 99.5% (RSD=
1.1%) | 2EFEARESFI4 %A 98.0%(RSD=1.4%),

TN F RV T>) PR TR M, SRR
A Bz 5 B i s BUIRHET 6 A ARTE], RAFAEA 54
1y BOU 25 57 o AR . =5 DU A th — i
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Table 3  Test results of sample addition recovery

ke FRAL SR A DA

EYeR SEEE R RSD

RWNZI T ME AT &, 25 R WAR 3.

23 BB REEERDBIEMERS S

ME

Xof BB St R S AR A TR A UERE 10 L, BRRE

sV E =AY, iDL SR I £

KT ARAELANEIL FIHE

PIIARE S A T A R el R A A B, N E 4 SR LR 4
FH R 4 R0, AS[R] ™ His [A] A &5 Rl s 2R b1 R BE
o RMIEAET 6 AARUCH W T M= E &>

22 (g) (ng/g)  (pg/g) (pg/g) (%) (%) (%)
1001 34008 240 268338 97.6
B2 1.002 34101 240 269.541 98.1 975 06
1.000  34.086 240 266.646 96.9
1.000  23.037 200 218.837 97.9
W ZE  1.002 23.038 200 213.838 954 973 1.1
0.999 23.038 200 220.438 98.7
1.001 1501334 400 1903.749 100.6
Rz 1.000 1501332 400 1895.314 98.5 99.4 1.2
1.001 1501.327 400 1898.021 99.2
0.999 7011476 240 7247.156 100.2
METE 1001 7011483 240 7245963 1017 1008 08
1.000 7011.476 240 7242.836 100.4
1.001 166.372 560 723.491 99.5
B ZE 1.001 166374 560 725.146 99.8 995 1.1
1.002 166.363 560 722.095 99.2
1.000 185.628 240 417.228 96.5
SEb 1002 185.633 240 423953 993 980 14
0.999 185.633 240 4213130 98.2

K4 REHIRE, RS A AR SR A B RETE E Y T
Table 4 Contents of physiological functions and active substances in young fruits of mandarin orange, orange and pomelo varieties
from different habitats

FE JIBRR R (ng/g) i % (ng/g) B (ng/g) FrEETEER (ng/g) TR (pg/g) T 5 H (mg/g)
BG 264.32+1.76° 163.86+0.53° 654.78+1.44° 131.50+4.36° 932.45+2.88° ND

NG 125.48+0.92¢ 95.19+0.62¢ 585.36+2.54 100.33+1.31¢ 886.90+4.11¢ ND

DG 174.93+3.45° 82.53+0.43° 889.59+1.54° 221.58+3.66" 34.63+0.96' ND

XG 137.56+0.62° 31.17+0.14f 1050.02+1.66" 230.19+3.70° 1004.14+3.80° ND

YG 173.74+0.19° 117.04+0.12°¢ 642.53+6.17° 74.85+2.16 769.15+2.10° ND

FG 97.19+0.37" 23.75+0.11¢ 519.82+2.81¢ 184.59+3.58° 902.5142.66° ND
CG 12.730.24" 5.86+0.111 477.31+2.42" 95.75+1.89° 347.46+2.89" ND

SG 21.67+0.268 17.61+0.01" 455.33+3.97' 67.09+2.38" 532.61+4.87¢ ND

ZG 359.63+1.59* 222.14+1.02° 915.35+2.01° 281.39+3.79* 722.20+6.60" ND

BC 28.57+0.05¢ 10.78+0.36° 1485.7343.68" 165.93+1.53° 188.2243.31° ND

NC 39.71+0.21° 14.75+0.62° 441.39+3.51° 15.85+2.46" 386.06+6.03° ND

DC 23.27+0.20° 5.61+0.07% 427.32+1.06¢ 57.00+2.59¢ 91.00+5.28" ND

XC 23.94+0.03° 6.58+0.69" 1293.30+2.17° 188.03+4.00° 204.52+5.78° ND

YC 30.36+0.31° 7.20+0.09° 656.85+1.22° 28.51+1.90° 359.06+1.53¢ ND

FC 29.13+0.18° 7.64+0.27¢ 331.04+2.85' 11.88+0.96" 574.20+5.71° ND

cc 10.90+0.12' 4.61+0.30" 813.94+5.56° 10.74+0.85" 758.45+4.97° ND

(¢ 13.94+0.34" 5.61+0.138 407.30+0.14" 118.27+3.83¢ 374.28+5.81 ND

zC 16.000.08¢ 12.82+0.23 722.17+2.62¢ 12.82+1.36¢ 189.86+4.55° ND

BY i 1.76£0.01° ND 223.45+1.81° ND 20.97+0.21°
NY i 1.78+0.18° ND [CEs ND 9.14+0.13°
DY Tl [CE ND 88.92:+1.86¢ ND 7.64+0.09¢
XY 8.02+0.38° fila ND 322.57+2.12° ND 5.23+0.07"
FY i 1.98+0.05° ND 866.73+4.23" ND 15.57+0.19¢
cY Tl Tl ND (B ND 20.00:£0.22°
Y Tl fili ND 2.88+0.52 ND 17.96+0.18°
SY i i ND i ND 8.58+0.07"
VA'S 32.89+0.33 23.04+0.05° 492.62+5.12 47.67£1.09° ND 3.41£0.05'

T F AT BRI A s RIS [RI R i ) [R) /NG B3R 22 52 10 35 (P<0.05) s ND: Rkt



%435 % 198 Z= FH, % HPLC AR oSS — A B R P s Ml o) 1 - 369 -

i an 2 AR | 4B AE e R S )
FrER D, AT DU, AEFREARES . P ARE LI
T PR DX T A AR A S5 SR b S IR RS S
TR, PRI SIS R P NS S S AR
b PP R AR T S E S BMINET 6 A7k
WL N> PR 7> AR N> hm e > b e B>
MIEE ML, YT 100 pg/g. 2 FRAR S A BAH
Fh =BG P E R EE R AR A M )V | I A

B 7 HOAG S AR T R B2 28 540 Fe 22 & i Anfb 2=
SEANT, B BT S B e @ AU R S > P >
HPSWIV T N> B IV T > s R AL, A 2B o it
B e M AR ATV T LEE | TP R,
Tt 100 pg/g, 5 1R HE S5 P 4 e At R —
B, 2E AR B S BMIRET 6 7 Sk HE P> e TR
>V FE PS> VT PG 85 > 2 T N Y >V LA, A A
F 5 PG R LA S AR e S R ARL IR i Rl s SR v B AR
PR A R o

il S AR R S S SR Rl R A, o S R AR
SR e S SRR A i S =T £ A WL 4= 21 D 4
RN S, SRR 15000 pe/g. AR
EER B HL X R AR R, 7P R T LA SR &,
Ykt 200 ng/g. Mh Rz AT R ARG e 3=
TR BT R Y 5T, HH U T, 73R SR LA AR
T IS DX A A T AR R SR P BT R B 22, AR
T8 B e FES b DX A - SR e R A X A b
3 g5

ASHIFSE e B TR A [E] 7 oAk 475 S22 X A A5
B — R AR HEYE S A JEORE, SR FH HPLC B4 7
RE, ST aE R, AS[E] = HAS [R] S R A 78 SR
BRASW)  A T 2R LA B A e dh R o B 22
LATE

MBS, FE AR B3 T A A e A e R, )1
I Fz 22 5 e v P4 T VA M A4 R SRR S SR, R
359.63 pg/g, FHCHWIALE S | =FEANVLRA R 4R 1)
DAL O e Wiy b S L L RO ae NS s s A R A=)
TGS . AT FE S B I R SR W A M B9,
A 222.14 ng/g. HRHWALEE . =N RL A
B M SRR SR, FH R AT 2 2R ) e
FAE S AR Ah AR R A REAS HH 2 B ) 22 HE AR L,
SRR AEHERY A A SR F AR AR SR 2
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