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1 MRS5HE (ABTS ) K55 &, 75 MM B 46 A= 0 R A R A
1.1 #FR5iKF AL RO (EaSg ), BilgRTar T AR AR
111 B0 ERS e ) R 2 R R R T R 112 FEd g IE 16 AR S 78 B il

R ERM MRS ) AR SRR R M EOR 24
Al ST AL RE 1 (DPPH Y5 ) R0 & L BT A
fEfESs (FRAP %) #ailliGnl &, Byt

B STRM URE S TE 4 CCZEA W . AHA JEORIRE
FEWE 1,

F1 16 HHEBEHERER
Table 1 Information of 16 citrus samples
%5 AP BT 8 A 2 R R4 B 18]
1 N BN A A g AR A 11 A+ a8
2 R B F A W vy AR FA 11 A¥a
3 WL F 4 =N % A A g AR A 11 A+ a8
4 XH w5 B F M Wy AR Fa 11 A¥a)
5 Heéy—% BN B A A g AR A 11 A+ a8
6 eS| 2 A Wk E AR 11 ATA
7 Rk BN % A W s 11 ATF4
8 A 20 B F A RN 11ATH
9 F A A A # o An G g s M 11ATA
10 - Al A A At W B s M 11 AT
11 5 Bk AR i # & R AL T 11ATAH
12 G L R AR e % AT 11 ATH
13 AT R £ W R AL T 11ATH
14 B Ze M AT 11 ATH
15 & B Al 2 M & 8w 11 ALfH
16 REE TR Ze M WKy 12 ALEH
12 UHFE5EE (mg/g DW)ER,
UV-1800 AUEAM—T UL Ar SO0 EETE, R M B 1.3.2.2 BB & & B & 2 2 k(2]

AR A B2 7 5 Acquity #8 = R0CRH B35, 55
Waters 23 & ; Avanti J-26 XP B @& &.00L, 5 H
D1 g B 2 IR AT BIR S 7 5 7700X B B SRR 4 45
TIRBTREAL , 56 E 2 HER 2 A ;6890N-5973 #IS,
AR 5T 1% 4% (NISTOS 35 /4 ) , 3% ¥ Agilent 23 A
50/30 pm [EAH A, 2 1E CNW Al

1.3 Ak

13,1 BRI HI A S TR B M AR SR 55 R 4l
Jo , BERE A R T B RN B S RS vk
Vg SR FH = D0 AT i T ARV, SR
Rz, FHER 45 CHET IR WA S B ki 3 40 B
B EASE O, T 4 TR I
1.3.2 EZIREMS & e

1.32.1 BEy&iw 28 SCHR[S] ik RS 1R &
o, I E M AR B A R SR A B TR Y

BT I AR LAMTT 2 (mg/g DW) R,
1323 HRMmEE & ENNES
BR300 75 L FF R B, ARG 223X (1) T A A%
B A 5 i (%)

35 % i (%) :%xmo (1)

. VORI mLs M Ry R
R (AT B B A BT g
1.324 KBS & KRB & RO AH
{8 3% (Ultra performance liquid chromatography,
UPLC) 74 MH0 5 AT A7 K v B Bz 8 TR R R A
ENi iR s o

UPLC 414 . ACQUITY UPLC C18 {fifhk ;4
20 °C; JEFERE 10 ul; R shAH 0.1% H R 1
(A)FIZ N (B) s e A JEE :0~5 min, 10%~35% A
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5~25 min,35%~10% A;25~40 min,10% A; ifi#
1 mL/min; & &= P 283 nm,
1.3.2.5 FIME& R 25 CH15)R M UPLC &
W52 3 I AR B, AR AR By 1k 2 R R i
W

UPLC %1 :ACQUITY UPLC C18 a4 ; ki
20 °C; HEFE & 10 WL sl A0 R 0.19% T IR i i
(A)FNZ N (B) ; P JE . 0~5 min,90%~70% A ;
5~10 min,70%~20% A;10~15 min,20% A;15~16
min,20%~90% A; i 1 mL/min; &K 245
nm,
1.3.3 $rEfbae hE M=% Sck[16]0) 77
AR e AT RE S AT AL AR IS [R] 5
TG BB 1 g T 50 mL #EEI A, S 75% 2
B 20 mL J& , B8 75 AL B (T 2R 250 W, iR 25 °C)
30 min,6 000 r/min .0 10 min, E & £ 50 mL /5
il . 2 B8 Chen S8 J7 %, I 2 R A7 e £ B
DPPH H H 505 BRBE 71 (ABTS H i 3 bR fig
FARP #2787 1, fifiH Trolox MR , 45
Ph mol Trolox/g DW & K2 3R

1.3.4 FRWEHEWE

1.3.4.1  FETIAS -[FEAE R MR SCk[17]9
JrEFEVEAB B, B 1 g MEAR B2 B F T 2 AR O
A A E AL BN RO AR A B, TR
PR R FE 50 CCOKIE VA 10 min, T00%5 5 1L
50 min, JG53 24 f# W 5.5 min,

1.342 @IEMBEE &M k. Ak,
J&W DB-5 A % E 4 (30 mx0.25 mm x0.25
pm) ; FHEFEF .50 CLAEF 3 min, DA 2 °C/min F+ =
125 °C, Lk 8 °C/min F+ % 180 °C, L4 15 °C/min F+
% 250 °C, 4+ 3 min,

B . RS I BT REE 70
eV; B TR E 230 °C;#: R BE 250 °C 5 VU FF
TR PE 150 °C; B 50 m/z 40~500,

1.3.43 EMERE RSN #id GC-MS E Pk, R
FHIA L P A ik o

1.3.5 JnCARPEVEAT MRS BIBR 2 09 T2
TERe A O BET IR VAN A 45 T B
Gy RREE S MED R Bk B R A BARTE
W2,

F2 BREMIFHETSR

Table 2 Grade table of processing characteristics of citrus peel

Bl AR R 18

TF R AR E (% 5 25 &) RELERNELSRE, HTFE 18~25
RE L RAESEMIK, KD IFR 9~17

REAERNELSEF AR 0~8

BN A2 (% 25 5) REBREEY, HRE 11~25
RBEE B R 9~17

ROR BT M B 0~8

e BR a2 (5 5 50 4) Y-SR EIT S O R X 3 33~50
EHBEEN G G EWE D A KRR KR EARE A VWA 16~32

B BHERYEY KHEWER, S RAN KK, WK% 0~15

1.3.6 HHag it 18 H SSPS 27.0 # A4 Xt %k
P (n=3)¥E4T ANOVA J7 2250 b1 . 14070 M, %
H Origin 2021 &,

2 HFRE5SMW
21 AEEMHBREEZNERS

16 B A7 53 Bz 2 22 D BE Ao 5 1 ML 3, AE
AT SR Bz 4 T B I BRI M Ay, I A

HAPUEA PUR PR S5 DR, BE A8 VT4 Al Ak
R E SRR, AHIEGE 2% R R | A B
i &5 2 A 3 25 5 (P<0.05) , 45 b Bl M A SR Bz
() S & BV A 11.73 mg/lg DW (7 )~39.18
mg/g DW(H R —5) 7 16 FiAHAE il JH 2 AR
By o B A ME N 28.91 mg/g DW, B L
BT ABONE 5 e AR R i Sy 22 5 ZR At
B S 2R 8.90 mg/g, IR HSF il PH 2 AT L 5
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o AE i, 3 S ARRIF S 8 Al e N A R 1
YIm TR A R —50, 16 P53 b S B
RV FA 8.38 mg/g DW (F 7 )~21.12 mg/g DW
CGHRE) . J7RIF5EIESE T 9 A b Bl A B e B
Pl & 5 A 5.28~9.68 mg/g , H:H VT 7 % EE R
UYL VY A6 i, 3 55 A B o T AR A B I o L
TN 45 R — 3 16 PP R e b B 7
My | B a2 R R I, RS R B R
T RCH T A AR RN AT R AT A B | A
THERB/N,

2 B 2 25 A RN AT B AR 0 — K RTE MY
JoT, A R R B H e R A B 0 T U A,
2020 iz (2 ) DL 22 H SR B TR T R B 3R A
P 2R S B AE A Sy R R 1 A A 1 A3
8 B AR MG T i R RS, T4
i PR A SR B 1 5 i LA 726.00 mg/100 ¢ DW
(4 #Ah)~12537.78 mg/100 ¢ DW(HF—5) ,
R 7 5 2N 7 AN () R R 2 R R R D
2.16%~7.57% , H i #t fe AT fe v 35 5 53l
H 6.89%,5.58% , MiABEFEH 16 R K B e
A g A5 R 0.73%~12.54% , Hovb i ) 2
R Rz Lo AR B v B i, 4300 9.87%,5.90% , H
T M AT A i A e i AR IR B T 4
o 28 B ) Jo b A, TE 8 RN BN R
oS B AR R S LA 3.99 mg/100g DW (B AR ) ~
267.42 mg/100g DW (FL2 R ) | Bl A28 R He 5 Bz
a4 RN E A (B EAE 14.77 mg/100
g DW Zc49) (1 14 4% 1828 (MI{EAE 45.47 mg/100 g
DW Zidi) B9 4 4%, Ze it 4 2 ml A KG: Hh IR B
M, AE ) Bk 2R 5 T, 5% R AT (546.58 mg/100 g
DW) & & i = , 4 4 Ml (30.27 mg/100 ¢ DW) fix
1%, 45 S R S5 3 22 5 O R R 28> 1 2> 1
MBS ZA S, I BRI AR L, BT 2 RIS 2
Wi IR Bz 28 A R 3R da ¥ gy T A 2R vh 4
FE i E S B, R A 2 A )1 AR Bz 2R
RO TH e MG, 2050 E N & H i
14 £, BE2E 10 40 £ B M 30 5 R T 1S 2520
FE T ANEI R B R TR N R B R W B R & i,
Hrh B b IR = . Wk RS &0 R
0.235% ,0.181% , if& M % #t v 43 501 24 0.036% ,
0.026% , i A HIF5E 16 Flob G S B v 1 R 2 22 A

R Z 5 RYME 5N 0.167%,0.106%

3 IR OMRAE g A B b B e A e B AR e, 2
A R M s AR 7 SR A A A RS
FAVERE AR 727 ¥ 16 Bl A SR Kz v 7 gh AR 5 1
PEATEE ] 0.36%~1.54% , 11 A% T 8 5200 2 A
[F] SF 5 s 2 T B AR il 0.14%~0.73%, FHorp
TR IR AR E R L AR S iR
AT B R 1.03%~1.54%, X5 X4
LGOI S5 R — B, R IMAE PR Bz () 32 ZLRRAE
Wz — 205 BR B2 B 29%~49%, B AT B S84k i
R PR E TS AR o 0 CHEBR B N BV R P, 7E
16 AT G e v 45 & i B it A8 AR L ol 2.89% (H
M —"5)~9.51% (SF L RiAT ), 8 Fol il JH 2 it i) 25
22 RN A AE 3.42% A5 A M AH 26 5 B
BIE R 8.95%.
22 AEmMHBRERALEE

AN TR A A7 b A SR Bz e AR S P B B AN ]
Ui AL RE /) 25 v ELORE228 ) Gk DPPH A i BT
FRHE 71 (ABTS H i B i5 BRfiE 1 \FARP £ & + 16
J A7 3 A F8 b A A AN [ b oA A7 SR B B SR Ak T
PERRSS, LA Trolox E kXt B A4 & i AL A A Kz b4t
ALY BT RARRE T . th TP s 8] 16 S HHE
BRI A AL BE T 25 R A — 3, SRS A PLE L
PEH$5 %0 (An overall antioxidant potency com-
posite index, APC) J5 ¥EPBRZE5 VA HT A AL fE

16 i ARG Bz B B Ab TE M e 5 SR WL 3R 4, 1
DPPH H M A:iH FRBE ) i, & FE i DPPH H
L3 bR BB J1 Ve T 15.96~30.81 mol Trolox/g
DW, Hrpvi B & T 2I4% 1) DPPH A i FEiHBR g
Ik, 5H B AL, F A DPPH B H L3 bk
fie 1 FARP 88 ik s Jy #8 B 559 . B ABTS H i
FEVE BRAE SR 6 W] S0, 16 P A% SR Bz (9 ABTS H
AL BRAE ) 22 7 i 2 (P>0.05) ,ABTS H M A& 1H
BREE J1 AR RIS A 17.04 wmol Trolox/g DW (Hi 4L
UKBERE ) ~43.27 (Il R ) pmol Trolox/g DW, 7E
FARP k& 18 Ji 7 J5 T, £5 FF i 1Y) FARP 2525+
W 57 B 5 BBl A 20.11~47.46 wmol Trolox/g DW
HrpSE R FARP 858 18 i ) e, 45 i
FlAHAG K2 FARP 3RS TR R A B 2522 5%, 16 Fh
R S B2 1) APC 5 BB 8N 47.26%~96.56% ,
LM B APC 48 80 i , X R # 20 19 DPPH



360 S SIS = T SO 4 2024 445 10 1]

A ML BRAE T FRAP K8 70 5 ) (ABTS H - LA HUAARTR PEiR 55, AN [l S AR B 45 1 B
HETE BRAE D LR DU A IE PR ik, TR AR ALREST 3R 55 AR 2T M A S A S RS
®4 FRESHHEREAALED

Table 4 Antioxidant capacity of citrus peel of different varieties of tangerine

i DPPH & Wik A4t 1/ ABTS A wikiFmse s/ FARP&E TFZER A/ APC 52/
(pmol Trolox/g DW) (pmol Trolox/g DW) (pmol Trolox/g DW)
TR 23.67 £ 0.87¢ 30.22 +2.91% 21.38 + 0.45% 63.90
R 25.25 + 0.70¢ 4327 +2.18" 30.76 £ 1.17¢ 82.26
T4 23.46 +0.74¢ 39.12 + 1.21% 31.60 + 0.62 77.71
RHw5 24.19 + 0.60° 37.10 + 2.58% 32.09 + 0.29 77.29
H#&—5 20.70 + 0.45 23.10 + 2.64" 22.83 +0.18™ 56.23
=) 19.19 + 0.84" 27.73 +2.14¢ 30.56 + 0.68° 63.59
J ik 21.43 +0.68 34.61 +2.10 30.64 = 0.85¢ 71.37
A H 20 23.67 +0.89¢ 41.26 + 1.60# 35.72 + 0.96# 82.48
F 4 A A 29.96 + 0.62¢ 39.95 +2.31# 47.46 + 0.58 96.52
T F Ak A 25.93 + 0.96 4387 +1.91 38.97 +0.73" 89.22
45 T ok AR 18.98 + 0.89" 20.72 +2.01* 23.26 = 1.36° 52.83
45 4L Uk B R 20.63 + (.52 17.04 +2.62* 26.80 + 0.93¢ 54.27
28 4o IR R 20.82 + 0.49 32.36 = 1.70° 24.41 £0.61°¢ 64.60
K& 15.96 + 1.01° 20.60 + 1.17% 20.11 +£0.29* 47.26
A A 23.62 +1.25¢ 26.78 + 2.04 32.74 + 0.88f 69.18
5822 Tak 30.81 + (.84 37.93 + (.93 44.13 + 0.74 93.55
[ PRRNG T8 3R 41 18] 22 570 @2 (P<0.05)
100 — — — _
23 FRASMHERIELMEESHS gl !
231 RESEESE 0 16 Fit 4? ;
R B 1 1 22 5 O FGIER T A7 SR 81 é Z
PR RIER AT 4 Rkt 7 FhREX 3 Fhm 2 A
7 R 4 RO 57 Bk 16 i 2 g
(R SR A K RS B AUk B i
BRI, OISR FaT b beke e a2
o=t

G & m o, A 2K F W FE 16 RN &AM
SRR R 22 A 1 TR (R AR R R 2
A E T RRE)

AnIEL 2 e, AR DU s A ] A
W B S R A A W) i 22 57 I IR 16 At
W 2R Bz EE P BT, AR il B XU R )

0
GB YL SX DF RN GC WZ NG XN ZM JX JH NH CX JP KL

A i il

Citrus varieties

TE < REAR R S 2 ARG BB 1 RERS

EH, IR s R e, HOE RN 1 AEARMEEREE S LESYESE
B S LR A R IR 16 FlE i A 57 Fig.1 Contents of various aroma substances

Ml e &, b S iR i 5 R ol p- A R
W D=FP R HA TR cy— A e BT I, R M
TER V5 FRG AT 20 thoRAR ) B-H BEM ; %
R DA & i iy, ORI N BT

in the peel of different varieties of tangerine

IR EL L H R — 5 R IR AR A & B B R
15 T AR H y—HA T $0 21 VIO | 20 1o 7 5 4
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H RS ORASE EEA I T y— A T A 5 TRLMT A R B
b S R RO SR TR0 75 DO | AL 1 Z I R
e HLE T 204 h R A

16 iR A R e B2 2R A0 5 W 3 o e i B9 O %
M, Hor G A A A AL A W i TR
EAHAE AR SRR AR 3 MRS

3-¥ 4
(8)-(-)-u-ieHi
(H)-a-JiEf

Wy 5 5k i e 1) D O R, FC R A i B o= i
B A A I e e K DT AR RO 16 iR AR SR I Y
AT Y, 4 A D5 R I AR R T < A
TCAR B H 5 B3R TN B AR A, A il R AU A o
AT A SRR, R T T (=)~ A B

==
Eﬂi%o

2 BREESHRSENARE

Fig.2 Heat map of volatile aroma substance content

TERERTT I, 16 P AR 2R B2 v v HL & T 2147
MWy I 5 A, A AR R ORAS RSB
1525 MIE 28 B8 e 3 B i Z Y IR R AL &
Yo B ORR 15500 i B R K 1505
& iR 2 BRI U5 A A AR AR v
Pk RS AR PR SR i 2 HERER
(O IE P 5 d ey, s L2 T 2L I A PR IR %8
M 5 LR g die i A 2R R AR I A

AN TR ey oA A 2R KR i b S A 2 R A 1
ERAMEFR N WM BN A 2 kA i

G, 50 MR a— e M y—TH s A A A A
Y% A 480, 00 A B AT AR
My 3 B4 TN BEOR B AP A I | T A0 VU A I
TR BN A B RSy, TR R A S 7 UK b
RN 17 ) T 5 00— AL 2 M 2 A 1 &
S, 8 PR M R R — AR s HHAR
K E A 2RI AR R EE AU Bk
3 FIBUCRE (0 A SR AY A3 R o RS IE SRR
(+)-FF W1, 5- " HH-1,5-FF 0 y-5 K
W AR 2 MESY T, Kams . s
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20 IR LLERA 1 AR IR SBT3 il (2) -
B-Z i BTk AR 5 B )N &S
Y2 A 5 o e X -6 Wi 2,6—
THEE-2,6-7 M () —a—T =M (+) - B
§iis B-E MG
232 BRMEFEWEEIEIES T AR
B S5y B P g HORE S A ok, R
TRV EF AW M (Odor activity value,
OAV) FK VAT DL A i A AN [ 45 & M 7 S04 Jo
XA DTHR , — AT OAV>T D)3 B %
B b A SOA DTER, OAV 8 DU B kB KB, iff e AN
[Fi) 2 SR e 1) AR E S BT, MR & W By
T2 R B, T 16 PR AR S R i AR
FARIGEY B OAV, L3 5, 16 Rk 475 51 fz 1
FARIEHEY T OAV KA, 0AV>1 ¥ K &
SRR 24 Bl KPR RS 14 B EEZE 1 R
WEE O F , FLrh AR AR A A O A R 0T 7 I 1 D A
FEE) OAV Hei, HKT 2000, 16 Ff 47 L iz v
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Table 6 Rotated factor loading, eigenvalues and variance contribution rates of principal components

¥ 4% PC1 PC2 PC3 PC4 PC5
% 3 B 0.910 0.174 0.209 -0.096 0.135
B 0.855 -0.003 0.227 -0.208 -0.103
F 9 A 0.814 -0.144 0.446 -0.147 -0.142
HE R 3 0.807 -0.228 0.105 -0.473 -0.047
S 0.750 0.033 -0.228 0.165 -0.324
B R & -0.633 0.413 0.196 -0.276 -0.278
Nk & 0.015 0.949 0.261 -0.017 0.001
A ER -0.086 0.943 0.230 -0.100 -0.104
A E -0.029 0.930 0.316 -0.071 -0.076
HR -0.234 0.684 0.403 0.479 -0.011
APC 0.154 0.304 0.933 0.026 -0.040
DPPH & w1 K& st A 0.079 0.199 0.909 0.092 -0.213
FARP %k & T &R /1 -0.019 0.375 0.852 0.090 -0.189
ABTS & Wik et A 0.310 0.244 0.813 -0.074 0.200
S -0.034 0.019 0.093 0.945 0.116
S -0.129 -0.093 0.001 0.944 -0.119
K & 0.256 0.457 0.008 -0.508 0.446
B Bt K -0.200 -0.158 -0.175 0.012 0.810
HAEAR 6.158 4.665 2.602 1.411 1.153
T % K E% 23.051 22.063 21.677 15.064 6.970
BT £ Tk F % 23.051 45.114 66.790 81.854 88.824

242 FWAG BERE LRG0 LA
E I TTBR AN AL, AR A AL R T 5 A 2R
123 55 A A R AL SRR 5 A E 16 R
R BB SR R ER A 10 N EMTTE ALY 1
s e, EHIEH M —5 . I MR 0 5L
AU NEAE: R RSN L iR A s LTS

TATEE 4.5 TR B, SRS 4 =
WMo ey, UERHIAE A M b A TR 5 3
it AR 4 T FP A o B A ARG 2R B2 R
il 5T 25 5 A A 20 e e R RIE T 26 0 B A A
LR R N BT A R LR 4D Ry
VU5 I 2R BE IR ah R 2R 519 0 fie (1% 5 8 AR

By S bR R B SR T RE oy L B A I A
FAE TS 2 BT B B, UL B REA 28258 1
JRAE 3 T EARBUAEAR B3 R B 3R R B
HERAMAFINREN o b S8 T 2R 3 0l
OrBIAS o fes , LU LR A R T 20 AR,
UL 4 A 7EDT AL BE ) LA RS ek

M A R 255 323 th e BRI B> 1R 20> K03
a5 >mi At 2058 11> H i — > EASE ik, Bk
16 R R B, MR 2R B S IR A R LR B S 00
1o, U T M B M, 2 b RS2 P 2R B SR i T
AR, Ul WTREAT SR B 5 i 1 A R A

x7 BFEIRHBRERRESHES

Table 7 Principal component scores and tangerine peel comprehensive quality score

o A PC1 pPC2 PC3 PC4 pPCs AR # 4
4 0.32 -0.62 -0.18 -0.18 0.87 -0.08 10
DS 0.96 -0.58 0.88 -0.19 0.75 0.35 3
Wb T A 1.61 -0.33 -0.02 0.26 -0.84 0.31 4
R4 w5 0.34 -0.67 0.64 -0.14 1.48 0.17 5
Ha—5 2.00 0.00 -1.37 0.12 -1.04 0.12 8




366 hOE B W R 2024 455 10 0]
(ERT)
e PC1 PC2 PC3 PC4 PCs EYNTY Mt
S 0.78 0.06 ~0.59 ~0.57 0.72 0.03 9
R 023 ~0.48 0.10 ~0.60 ~0.40 ~0.29 12
4 20 0.17 ~0.54 0.98 ~0.35 0.66 0.14 6
4 4 A 0.03 1.82 135 0.04 ~0.37 0.77 2
P F A ~0.04 2.95 0.22 0.00 0.18 0.79
g T ~0.62 022 117 ~0.62 -0.75 ~0.67 15
M4 ok A A ~1.26 ~0.20 ~0.88 ~0.77 _1.67 0.85 16
25 R ~0.90 -0.05 —0.43 ~0.58 ~0.12 ~0.46 13
AE ~147 0.17 1,53 035 1.97 ~0.50 14
S ~0.48 ~0.40 -0.03 3.53 —0.43 0.13 7
52T ~1.20 ~0.93 2.02 ~0.29 ~1.00 0.18 1
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Table 8 Processing characteristics of citrus peel of 16 citrus samples

T 5 AP TF R A 5 A B BB By A2 R TR B o T 25 &5
1 N 21.75 £1.92¢ 23.25 +£0.83° 36.25 + 1.09* 81.25 £ 5.54"
2 i B 20.25 +1.48* 22.00 + 1.58° 36.00 = 1.48¢ 78.25 £ 4.82¢
3 Wb A 16.5 = 1.12¢ 21.50 £ 1.12¢ 34.75 £ 1.80° 70.75 £ 1.09°
4 Ko w5 20.75 £ 1.92% 22.00 + 1.22° 37.25 £ 1.22 79.75 £ 3.03
5 Hé—5 20.75 £ 1.92¢ 2350 £0.71° 35.50 £ 0.87¢ 78.75 £2.287
6 FN 21.75 + 1.48° 21.25 = 1.09° 35.50 + 1.30¢ 78.50 +2.96
7 R 19.75 £ 2.17% 21.50 £ 0.50° 36.25 + 0.83* 77.50 £ 1.12¢
8 # 4 20 20.00 £ 1.14* 20.50 £ 1.12° 39.75 + 1.22¢ 80.25 +2.86"
9 ¥ oAb A 19.25 +1.79 18.50 + 3.35" 3275 £ 1.79° 70.50 = 2.87"
10 FE AL A 19.00 £ 1.73" 17.00 £2.35® 31.75 £ 1.79" 77.75 £ 3.56°
11 45 5k HE R 17.50 £ 1.50* 14.50 £ 1.50" 31.25 £ 1.30" 64.50 + 2.69°
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(85 8)
YT o FF T B A By A2 BB A 5y A2 R B e T 25 B 5
12 A 2T K A R 17.00 £ 1.41* 16.25 £ 1.09" 30.75 + 1.48* 64.25 +3.63"
13 AT R AR 16.75 + 0.43¢ 15.25 +0.83¢ 31.25 £ 043 63.50 = 0.50*
14 A A 20.50 + 1.50 14.25 + 1.30* 30.25 + 1.79* 64.00 + 2.55*
15 2 mA 20.50 + 1.80¢ 13.25 £0.43* 32.00 £0.71" 67.50 + 1.80
16 FEFT LA 20.75 £ 0.43" 21.25 +1.92° 34.75 + 1.64° 75.50 + 2.06*
Tt & #/% 34.76 41.80 22.13 30.66

T [ B[R] /INE < 1 36 7R 4 8] 22 51 35 (P<0.05) o

®9 AEMBHEEMNIRREETENES
K-means BE S 4R
Table 9 K-means cluster analysis of comprehensive

quality evaluation scores of citrus peel from different citrus
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R4 w5 1.04 &R
H&—F5 0.89 E "
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Abstract This study aimed to investigate the suitability of tangerine peel processing for 16 citrus varieties in Hunan
Province and to establish a comprehensive evaluation method of tangerine peel processing quality. The nutritional qualities
of the main functional components, antioxidant capacity and volatile aroma components of 16 kinds of tangerine peel
were analyzed by UPLC, colorimetric and GC—-MS methods, and the processing qualities were comprehensively evaluated
by principal component analysis. The results showed that there were significant differences in the contents of main func-
tional components and antioxidant capacity of 16 kinds of tangerine peel. The contents of total phenol (28.91 mg/g DW),
total flavonoid (17.61 mg/g DW), hesperidin (98.64 mg/g DW) and synephrine (12.71 mg/g DW) in the peel of Wenzhou
mandarin were the highest. The contents of sinensetin (2.29 mg/g DW), nobiletin (5.26 mg/g DW), tangerine (6.20 mg/g
DW) and volatile oil (8.95%) in Ponkan were the highest. The scavenging ability against DPPH radical of Clementinen
radical was the strongest (30.81 pmol Trolox/g DW), and the scavenging ability against ABTS radical of Yura radical
was the strongest (43.27 pmol Trolox/g DW). The reducing power of FRAP and APC of Ponkan was the strongest, re-
spectively 47.46 pmol Trolox/g DW and 96.52%. A total of 81 volatile aroma components were detected in 16 kinds of
tangerine peel, and different samples contained a variety of unique volatile aroma components. The main aroma compo-
nents of tangerine peel were B-laurene, Linalool and D-limonene. Five principal components were extracted by principal
component analysis, and the cumulative variance contribution rate reached 88.824%. Results showed that the main func-
tional components had the greatest influence on the processing integrated quality of Chenpi, followed by aroma compo-
nents and antioxidant capacity. Ponkan and Wenzhou mandarin had the highest comprehensive scores of peel quality. Fi-
nally, the processing characteristics of 16 citrus peels were classified as suitable and unsuitable by K-means cluster
analysis, and the processing quality of Wenzhou mandarin and Ponkan was the best. This study can provide reference for
the search of high bioactive citrus peel suitable for processing and the use of both medicine and food, and provide ref-
erence for the development and utilization of tangerine peel products, raw material selection and quality evaluation.

Keywords citrus; Pericarpium Citri Reticulatae ; volatile compounds; quality evaluation; principal component analysis



