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ABSTRACT This study was conducted to investigate the effects of “Co y-radiation and electron-beam irradiation
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on the color of dried chili products through comparative analysis of the color difference, non-enzymatic browning
index, color value, and R/Y value. The experiment included different doses (0, 3, 7, and 16 kGy) and different
storage times (0 and 30 d). The results revealed that when no storage time elapsed (0 d), the a* value decreased by
13% in the dried chili samples treated with a “Co y-ray dose of 16 kGy; the non-enzymatic browning value increased
by 12%, and the R/Y value decreased by 16%. Moreover, the a*, b*, and L* values of the samples treated with
electron beams at 7 kGy were significantly lower than those treated with “Co y-rays. Furthermore, increasing the
dosage of either the “’Co y-rays or electron beam resulted in large color differences and small non-enzymatic
browning values for the chili powder samples stored for 0 d. Notably, at a dose of 16 kGy, AE* of the chili powder
treated with “Co y-rays was higher than that of the powder subjected to electron-beam treatment. By contrast, the
non-enzymatic browning value of the “Co y-ray-treated sample was significantly lower than that of the electron-
beam-treated sample. After 30 d of storage, AE* of the chili powder samples treated with a 7 kGy dose of either “Co
y-rays or electron beam was significantly higher than that recorded for the other dosage groups. Further, AE* was the
highest for the samples treated with a 7 kGy dose of “Co y-rays. In conclusion, the impact of electron beams on the

color of the dried chili products was less than that of the “Co y-rays. Furthermore, the effect of irradiation on the

color of the chili powder was stronger than that on the color of the dried chilis.

KEYWORDS “Co-y ray irradiation, Electron beam irradiation, Dried peppers, Chili powder, Color change

CLC TL99

BN ( Capsicum annuum L.) 4% H A3 B I
M RIEG S, BAWIE. b, Al 15
AR (EEE TR . BB 1 o R
o3 8 PR H AN AT R D R R R RO 1)
HEHBE 7, EARHE 2 M & TR AR )’
W T RIEE EEERY. Har, mig st
1l i 32 LB 5 1 2R AU T BRI Bk . BRE
Ak R ks K T g, KRR, R
WA A7m & E . AR MRE . LB 1 5
F P A T BB ) ol 7R T (] B
AR B AR RN AR B 3005 G4 )

£ it R — PR R R A A
PEI 2 A i TH RY, FAO/TAEA/WHO Bt &
LRBRSTE 1980 E AT T IR & S 24,
H AT T 50 22 AN B Stk otk mT ik A7 2 R AL 20 1 6
200 ZF0, O 38 EF X mERHAT T
WAL RS BRI, &R B R i
BHAEI A RO7iED", R ER R R A
X S RLIEAT K AL

XoF AR 1) 1y R BRI AR, 6 kGy
DL &b 3 e K 25 1 Al 2 02 R B B TS vE A )
KPR 10 KGy BE K TR T S B B6 1 TR
10° CFU/g I P& S AN a™, (A S bR fe A 7=
EAEF, 10 kGy B SFR & I AS RE 56 4 RO ikt
WEEY fa s, I HLBE A N A B, B
PUBU 2 7= A A T R T o e A 1 o L LT SR

T SR T ] e B G S L O A S AR E o ASBIE ST AR
VT “Co-y 5 4 AN L AR RO TR BRUR 2T
TR, 5 AR BT 1 i A5 R R L 24
S % .

1 MR5ERE

L1 HE5F

T BABUR B 223 e il R ot e TR R A PR
m] R B R O BT, SBASORY E AR
PEIL 850 pm G i il PR Cop AT 4000 W B ] 24 48 4]
W RFIH PR A -

1.2 FENUEHE

“Co Jit V5 4% MR B B, “Co 5 14 3% FE N
3.14x10" Bq, IR A AR =5 MK E M FL T
fit; 10 MeV HLF I s dm IR B, IR AR R K
YR IR A TR DS-420 43t 240, b
ISR HR AR, BT224 SH TR, bl
ZRHAEE RBA WA A AT WA e T,
R R P AR A F]

1.3 A&
1.3.1 Haea

T BRI B R B Tl TES L, H
EWHPE HE 85045, F8100 g, BRAEET=

020402-2



FRALFGSE 2 “Co-y e HEL - SRR HEG SR ] i B3 € D 2 )

TL25 OO B 0 dv 30 d JE ke . AL FE
3INEKE,
132 Feawiai

“Co-y i £ M AR 7 8 OB B iz R 22 5
FLR & Pt 7 BT i me A R 0 b AT, BRI KON
A . BT A IR T e U R AR K AR R
BIRAFHAT . 45RO RS AT 7 &2 IR ER (y 42
W 3 kGy FIEERE N ESREF =T, 7kGy.
16 kGy F S FREF N EAR B AR R R 1T 7R fE R
A& (FWT-60), &1t/ st E it &8 6
TR [ 5 B ARAIE IR 55 NDAS X bR e ) o WG
W E N0 kGy. 3 kGy.7 kGy F1 16 kGy, “Co-y Ht
LR IR ST N 0kGy. 2.6 kGy+ 6.7 kGy
H115.6 kGy, HLF 4R RS & 5570 9: 0 kGy-
2.6 kGy. 6.7 kGy f115.5 kGy.

133 & £0x

{8 FH A B €0 22 SO RE B TG B B BEAT L a*
b*EME, HHEEAE*, HHILARD,

A E*=JAL*¥ + Aa** + Ab* (D
s AL*=Ab PR FE S L b BRRTFE & L* (BT
MEHZER); Aa*=4bH J5FE 5 a*— 2B ETEE S o
(4 / GEEF) s Ab*=RbHL 5 FF i b*— b B AT FE
b* (/22D
1.3.4  HEBGAB TALM =

ZWSCHRL15I1 7, ISR SO AT . FREX
0.3 g Z3KF BYRE T BRAN SR AR H 8 T 50 mL 281
/K5 30 °C 180 r/min f£HUKEEEZE 2 h, TIE, H
I3 6 T 5E JE I 420 nm TG (R K N4
1) o L OD,,, >k S BA [1] Ak 2 ) = g 465 42 1 42 4L,
IRV
1.3.5 &anax

Z 8 [F 45 GB1886.34—2015" f{ )78, ME1EME
HOHAT o FETRAREL3 g M i, FH AR BE T 100 mL
e, FEFIRAAEE 15 min, 7E=E FEER
24 h, FUEAGEIE. PRGN 10 mL 3615 M
FEF 100 mL, 4 G EETHIE H 460 nm RO
JE (B A2 ) P OD,, AR R AN [F] Ab 3 7] 4
RAE4E
1.3.6 R/Y/{am <

ZWCER17]0 7%, ISR ESORAT . K
FREX3 g#fhh, FHNEAAMGRET 100 mL A ST, H
BB ALEE 15 min, 7EER FEERE 24 h, FHJE
AR e, FERS BRI 10 mL B VAR RS 100 mL,

FH 43 9% 36 B 1 I 52 472 nm #1508 nm [#] 7 5%
(HEAZAD, HARQIHER/Y HE,

A X 2144.0 — A,,, x 403.3
Ay X 17243 — Ay x 2450.1

A Ay A NFERFE 508 nm F1472 nm 4 (1)
JERE; 2 450.1 LR AE 472 nm AR HIVH 6 R EL
1 724.3 LA ERAE 508 nm AL I 6 R E: 2 144.0
R AT2 nm AL B)TH G REG 4033 T ER
£ 508 nm A [A17H 6 R EK
1.3.7  HAEDH

5 H 4 K H Excel #4 # 2, R H SPSS19
F origin2018 AT H 747 S 25 1] o

2 HER5SH

R/Y = 2

2.1 “Co-yHtéxFE FRERMIHEMTHIMEE

gEA)

€ 2 P ) SRR )t o o 25 A BV IR 4R
bR, EQGERLL*. a*. b* KA @Y T AR,
I W) i T R BRI R 1 R AL IR RN
I PR AT 751 2 A 0 i P 1) P JBfABURE (5 1 Lab {8 K
O ENBE. HER1ATR, S5REREMSAHL,
Co-y HF 2k 16 kGy 4bFE 0 d P78 KE b a8 I/ 13%
(p<0.05), “Co-y 5 281 Hi - o HE G T BRI 42
FEfha Ml p*E LMEPMZEFAHE(p>0.05;
CCo-y 5 4R R PR T AR BEAS 7] R AL 7] A [ i
W AE* Z 73 AR (p >005 , X5
Balakrishnan"" ' ffJ iff 77 25 B FE AR —F(; 1H 7 kGy 48
RRAGEE O dIsElRE fhHp,  H T SRR R AL B T 11 o
. p*E . L*E W RAK T “Co-y 5 2k i e Ak 2 ¥
e 30 dEERE S, BTEFE G e B p*{E. L*
8 e AE* 22 7 AR (p>0.05) o

2 ST [ FR A [ R A7) 2 A [0 i o ]
N S IR Lab (8 B 22 B4 AE . R 2 7]
A1, 0 dIEERE S, FREEEE S A pHAE. LA
HRERAEMMLZERAHE (P>005, X5
Lee" [ WF Fe g R —50; ABERME “Co-y 528
W ) TGN, 16 kGy “Co-y 5T 28 48 I8 b 3 ke
AEE B T LT AR AR IR (p<0.05) o 30 d 5T
fhrf, OCo-y STERARIEALH o . pME. LMES K
IR AR LA 2 e, (IR R E A G
HL 7 AR MR AL BE o (. b ME . LHH 5 KGR TR RE 5
A EE 2 3 R B & (p>0.05); “Co-y 5 £& Al 1 3R
7 kGy $5 AL FRRE it AE* (B S 35 v T At 77 5 Ak 3

020402-3



LER IRVIIVMECR R IR

i 2024,42:020402

B, H“Co-y 42 7 kGy 4E IR AL FLAE i ABHE & 5 T HF 0 7 kGy 46 HR AL LA 5

£ 1 THHEER L EREEE

Table 1 Color difference of dried chili pepper samples
AeFETTA FIE/KGy 0d 30d
Treatment Dose L* a* b* AE* L* a* b* AE*
0 32.9+1.2%  25.08+1.04" 12.89+1.74™ - 32.02+1.7" 24.38+3.85" 12.6+2.61"° -

“Co-y 3 33.23+£2.07" 24.28+1.98™ 13.35£2.28" 3.11+£1.58" 33.2£1.21° 25.22+3.04° 13.8+1.88" 3.49+1.85°
S 2k 7 33.79+1.06" 25.59+2.36"  13.91+1.8" 2.94+1.32% 32.82+2.32° 23.22+43.01" 12.16+£3.5" 4.38+2.34°
“Co-yray 16 31.5£1.26™  21.69+3.09° 11.14+2.15™  4.2143.78" 32.28+1.02" 22.1440.64" 11.08+1.45" 3.12+0.82°
R 3 31.56£1.41% 22.65+1.66™  11.54+1.05™ 3.37+1.88" 31.98+1.01" 21.82+1.8" 10.7£1.6"  3.59+1.85°
Electron 7 31.17+1.25°  22.33+1.88™ 10.81+£0.82°  4.05+1.96" 32.12+1.29" 21.8442.09° 11.22+1.91° 3.47+2.27°
beams 16 32.88+1" 24.45+£1.23"%  12.88+1.79™ 1.87+1.37" 32.38+1.39" 23.92+2.61" 12.6442.83" 3.19+2.12°
W FSIRRENG TR A B EE R (p<0.05).
Note: Different lowercase letters in the same column indicate significant differences (p<0.05).
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Table 2 Color difference of chilli powder samples
AeFETTA FIE/KGy 0d 30d
Treatment Dose L* a* b* AE* L* a* b* AE*
0 42.48+0.38" 20.98+0.38" 14.52+0.47" - 42.64+0.13%  21.14+0.47"° 14.5+0.39° -

“Co-y 3 42.4140.13* 21.16+0.32" 14.62+0.18" 0.39+0.16™ 42.88+0.08"  21.24+0.05°  14.44+0.05" 0.28+0.05°
P2 7 42.4540.17° 21.18+0.44" 14.81+£0.35" 0.59+0.26™ 42.68+0.11™ 20.48+0.04°  13.94+0.05" 0.87+0.05°
“Co-yray 16 42.31£0.16* 20.88+0.56" 14.57+0.54° 0.7£0.26°  42.62+£0.11°  20.64+0.05*  14.2440.05" 0.5740.06"
MR 3 42.624+0.24" 21.25+0.24" 14.66+£0.24" 0.41+0.32" 42.84+0.22" 21+0.27* 14.4+0° 0.38+0.17°
electron 7 42.56+0.27" 21.09+0.24" 14.59+£0.13" 0.35+0.15" 42.68+0.2"  20.98+0.38"™ 14.26+0.4" 0.59+0.16"
beams 16 42.3940.30" 21.03+0.09" 14.65+£0.21* 0.35+0.14" 42.68+0.08"™ 20.84+0.05™ 14.38+0.11" 0.35+0.07°

E: FSIAFR/NG 7 RER R A B2 2 573 (p<0.05)

Note: Different lowercase letters in the same column indicate significant differences (p<0.05).
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