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Effects of Heating Temperature and Time on the

Browning Reaction of Citrus Reticulata ‘Chachi’

[Abstract] Objective: To investigate the effects of temperature and time on the
degree of browning of Citrus reticulata ‘Chachi’ by changing the heating temperature
and time of Citrus reticulata ‘Chachi’. Method: Simulated aging method was used to
treat the samples, and DNS colorimetric method, Ninhydrin colorimetric method, and
high-performance liquid chromatography were used to determine the content of amino
acids, reducing sugars, and 5-HMF in each sample of Citrus reticulata ‘Chachi’.
Result: The higher the heating temperature and the longer the heating time, the lower
the amino acid content, the more stable the reducing sugar content, and the higher the
5-HMF content of the Citrus reticulata  ‘ Chachi’ . Conclusion: Increasing the
heating temperature and prolonging the heating time can accelerate the aging reaction

process of Citrus reticulata  ‘Chachi’ .

[keyword] Citrus reticulata  ‘Chachi’ ; Maillard reaction; 5-HMF
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29 1mm. SMRIER O ER G, fURITEEOR, XOEIRAL, EWEN, B

T

2B, AUCKHAM N B RELITH = XK FRR, AP 4N

2020 4,

2.2.2 iR 5

EEBGIILE 2.

2 EER

R IE 7S il VNG
A 20200425 R CRED 2R FE R A A
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FREL 20g MRz, 4R, hn4iizK 400mL, ¥AEEEIREEE 30min, IdJE; gt
7K 400mL, ¥ &¢I $2EE 30min, LUE; WS In4izK 200mL, ¥ & R B
30min, A€, SIF=IRIEWR, HEEHIS), W45 5 100mL.

PLE#REE S 8 Ik, 373 800mL R HEHG, Hitkiys), FHIH-F¥/ ik 16
£y, B3 50mL.

B bid 16 R IR ZE, Hd e anE T 50C. 60C. 70C.
80°C. 90°C. 100 CHIBEFE T, M7 K. &£F 10 B T 80°CHEFE 2 Bl n#k 3
Ry 6K, 9K, 12K, 15K, 18 K. 21 K. 24 K. 27 K. 30 K.

[0l R B SR O, BEPEEI 20, TRNGR TR, 45 B4 RN FAGER FE 5 AN R
IS TR) AR IR BRI B R TR R

3.2 DNS iR 7RSI &

H: F 20 B B0 HRoInN smL [ 10% 2 S8 LENTE (10g SA AL B 14
WG FRE S, R ERBKER, REAERE THTERSE 100mL A=,
HAiKNEZIEL, JRGIRS), RISRS 10% A A ERD » 4 2.3g HIREY R
BRI R 2 B R, O 2 KRR 2 23mL, 2R JE IR S5 AR L
2.3005g WA, JRE, B3R H W

i ¥4 85g HIVE A TRAT NS BRI S 100mL 10% M E E N A R, L
FOPVERR G, B INEIRE S B EUR 293mL 1% K 3-5- SRR IRIE M OB
FREX 1g ) 1-5- RS K IR R FHZ8 KR, AR5 ¥ FLAE 100mL &R &
7%, RERANG) , RBEEA, WERZH.

R Lh BRI RS QIR S35 5, BIARRERT, BT =R, £
ReAET 7 RIGHEAEH

3.3 SENE
3.3.1 SRBSENE

AR IR S8R FH i = ] EE 25 22 25 B it P R R 1 2

i
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pH=6.8 M IR £h 0% PP A 1) 2% = 49 ) FE 2 FREX 0.2mol/L R — ST MR
25mL 1 0.2mol/L EEAENAEW 11.8mL & 100mL &I, F4iKER.




Ha AR HE I Z )% BCEARIRE R H 2 BRAER R, BT 10mL A&
M E RS, bR R . BB 1mL AR E AR TS T, B0
BN 2.0mL pH=6.8 [JBEIR £h 22 i iR VA ORT 1.5mL el = FEaRIE R, 6 S JE R
W BT 95°C/KI N 30min. HUH EFIER A E =R, MEHEE 1omL 5 &
R, A ER A 10mL. T840 567nm ALMEOLEE, DLHZBRIE TR FE x
REAARR, OGRS y RPARAR, filbriEih . MRAE L EIPIR, 193 H Eibn ik
HiZk: y=131.05x-0.462 (R?=0.9954)

P RIS [FIFE SR K % 10mg, I S 28KV ff G 5 2 10mL, #8758
BiEELL, W EBEBONEER . W EREHEE 1mL TARRE S, 1mL 2iK1ER
A, EHRE P IMALK ImL, B =EER O 2 FREL 0.5002g Efi =B
KZE 25mL A&, HIKOEEESR, WA 1.5mL. Sl 2mL, 55
F AR RS 11, R 95°C/K VAR i FA 30min. Ik E Bl A E1 i 2 =0,
W SN 58 4 RV 7 22 10mL 25 B0 F 487K 8 25 - 2 F R 28 5 72 567nm
A TE R R . B FRERE 1K

3.3.2 FEESENE
AR ELEG K F DNS b Gyl 58 25 8F i P ad v i) & o

H B REARAE T ZE A0 2 BCE A RIR I RARHE R & AW, BT 10mL A&
R E 2R, SRR . S 1.omL BRI T RERE P, FRE S5
IMAZE7K 1.0ml. DNS 5 3.0mL. 55 5 K8 B T 100°C/Ki Ik 10min. 1Y
HFRHEAHE =R, MEHEEE 10mL Z&ET, MaikeAE 10mL. TX
4 498nm AL TE WG REE, L& REKRIE x ABAAER, WOGIE y AYAAE,
bR Al 2o M4 UL BB BR, 15 2% &) bE by Ak il 2. y=28.626x-0.2351

(R2=0.9991)

R SRR [FRE ok K % 10mg, /b EZ8 /KIS MRS €252 10mL, #8758l
WG R0, B ETEBOAERE . B EIREEE 0.5mL TARIRE H1, 0.5mL 4liK{EHR
AN, ESRE R IIANLK 1mL. DNS 7 3mL, #51J5 B T 100°C/K B
Fin#A 10min, B EREAHN R ER, EHE 1omL AT (24K
TRE) &R, AERAAZE, 16 498nm el EE FRERE 1 X
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3.3.35-HMF S EE
ARYR SR HPLC 15300 52 B FE i P 5-HMIF 198 = .

BRI E . B FERE T8 10mg, A ERBEEERREERE
10mL HEIH, BN EOHLEC 20min, B FEBRKR, BHAENAEEL (0450
m) i JE BRI A .

5-HMF X B8 SV EC B . A R EGE = Y 5-HMF X RN, BB R N
0.10mg/mL ) 5-HMF X B8 SV VRAE N e E o #iT

24 f# ] ECOSIL-120-C18 thite At ( DL+ )\ fe Fe i fe B A ek i N3 R 71,
KN 250mm, HWAE 4.6mm, FifeANsum) 5 JEhAH: /K (B) -FIEE (A)
VIE: 1.0mL/min; FMEK: 284nm; FEiR: 30°C; #HFEE: 10wl PRGN
3% 5-HMF Wi+ N AMK T 2500, 6B Ve FEF £ WEE 3.

*® 3 EhiEFR

DeMiES IR (o4l HIRE S EE (A
0-5 5%-15%
6-10 15%-25%
11-20 25%-28%
21-25 28%-30%
26-35 30%-50%

WETHIARIN E - ARFE IR 5-HMF X [ i ol 75 5 (i 0 R B N 18] 0y 11.964 73 B,
1713 £46 1 it A2 A ST 11 DR B IS T 5 O T RS R PR IR WA, R BTy 5-HMIF H B g,
DR AP 5 9000 % A i 2 ] RS UL PR a5 0 £ 0 T A
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RS E RIS [FIRE ok R % Smg, IS 28K AR5 € & 2 10mL, A1)

WIEE O, BB LS 294nm. 420nm. 470nm AL E TGRS .
3.5 pH WE

BB A 2 RS ARBCR FIRE o R % Smg, I/ EZRBKIER G E R E
10mL, MAEMEEEL, B EER, NS

pH TR IF: FIH pH 2P 5IlL B pH=4.00 55 pH=6.86 [ IEW, A<k IE
KW EEM R R, BARERIEW T .

K pH THIT AR RO, FHZRTRAKTR D A Sk, A — kIR 4%/ O HieRs
IRUGE, FHESKIE pH B 6.86 BIBMESE M, LRI IR B A Sk 3
WER, RS YIS, HREE PR E ik, HBALE, SR 25
FRPER, BRIRE N 6.86. Kz IARAEER, VEEIFR T K7, R HLE T —F pH
HN 4.00 LRI, JFRER EUUERDE, e e, R E%E
W25 CIFARHE pH {7 4.00. EE LA ERRAFREATIRIE, FL2 P bR AER W BAE
ShrtE pH AHZEA AR 1L

pH e FIZIEJR I pH THHIZR K YeE, W, KBRS, &

BERES], AP B R, AR A RS Ve, TR Al & — A
B pH M. EAR UL AR EL A Fra AR R B e B

4 AEIMBRBREHRSSWERS T
4.1 ERFRIAHESIMMER

REBF N, RBRMZ, WRERREBOEIR. WEARM
PR E PR B TR Al A5, AN ER ERR MR T, R E RN, FEAH R A (8]
HITR T, NI BE AR, R B R T AT CUBRR o FH I R n FAGR BE 1) T v
TN R B AR S 2 (R TR o




4.2 SENELER

4.2.1 [EBEISENEER

AN TRl B2 (R R R SR IO AE HEAT B = 2 (e, IR BRI %, 7E%
bk 567nm ALIMEMRIEIEE,  BEAE M- TATIIE PR, BOTEIE .

¥ BP0 oy AN H &R bR v i 2t SR T, IR H o 2 B A
AR SR EARER A D& E. BSR4 s,

HRAMIrEZE: [H7F%: y=131.05x-0.462, HHC &% R?=0.9954, Hifi:

mg/mL
\/\ E
PR i 4 < e <mg/mL>x1xloxﬁ§ii(<§>

10x1000

® 4 FEMAREMESTHEERKEREN S BIH

MIGREECC) BREE (g BFEE( ~FRPOLE WE(ug/mL  FREH a28E (%

50 3.34 0.0102 0.576 7.917 10 2.592
60 3.71 0.0105 0.687 8.764 10 3.097
70 3.50 0.0105 0.640 8.409 10 2.803
80 3.18 0.0106 0.372 6.360 10 1.908
90 3.24 0.0105 0.359 6.261 10 1.932

100 2.89 0.0103 0.314 5.921 10 1.661
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