2025,38(11):127-132 FE K K X B R 5

DOI:10.16861/j.cnki.zgge.2025.0092

ET CIELab B =L R ERILKE
FR B =S =N FEE ) E
BEM ,KEE ", IEE ETFTEL,ELE’, TR

(L HM B LR R BT 220 730070; 2. HlEE AR ERAR AR HilikE  737200:
3CHMA A2 22 730070)

W OB YRR E R AR SRR BTN, BT IR AN AE R R [R] o A SN 40 R o 2 2
FIBC AR , 20 PR AT 25 TN 5 7%, R F CIELab Bith i fb R 40, i xot Lhar T 30 04 H IR 40 7 v
HEEEFORENIEHSEE R T RN R, R EEE R &= 58 250 R 1L 45 Chroma Al CIRG 1 [8]7F
0.001 7K T~ B4R 2 35 IEAH G, 8 2286 AL FR AR o [EIRITE 0.01 /KT B4R W35 IEAH G, 5 228t AL FR A L 1
Hue {HAITE 0.001 /KT 2 AR T ZE FARIE . FF LA 7 7 w] PRI TR0 655 270 7 3% & S i e AR B AR Y= 1,552,
FHRIR: L1 PR U AL AR R TR AY

PESZES:S633.2 XERFRERS: A X ERS:1673-2871(2025)11-127-06

Construction of a prediction model for anthocyanin content in red onion

based on the CIELab color quantification system

KUAI Jialin', ZHANG Yuxin', MA Yanxia', CAI Zilong’, CAO Yajun’, YU Qingwen'

(1. Institute of Vegetables, Gansu Academy of Agricultural Sciences, Lanzhou 730070, Gansu, China; 2. Gansu Deyuan Agricultural
Technology Development Co., Ltd., Yongchang 737200, Gansu, China; 3. Gansu ProvinceOnion Industry Association, Lanzhou 730070,
Gansu, China)

Abstract: The types and accumulation levels of anthocyanins in red onion bulbs are different, so the appearance character-
istics are different. In order to achieve a digital description of the color of red onion bulbs and establish a method for pre-
dicting the anthocyanin content, this study utilized the CIELab color quantification system. By comparatively analyzing
the relationship between color quantification indices and anthocyanin content in 30 long-day red onion bulbs, it was found
that there was a highly significant positive correlation (p<0.001) between the anthocyanin content of the bulbs and the
color quantification indices Chroma and CIRG value. There was a highly positive correlation(p<0.01) between the antho-
cyanin content and the color quantification index a of the bulbs. There was a highly significant negative correlation (p<
0.001) between the anthocyanin content and the color quantification indices L and Hue of the bulbs. Based on these find-
ings, an optimal regression model Y= 1.552¢*"*for rapidly predicting the anthocyanin content of onion bulbs was estab-
lished.

Key words: Red onion; Color quantification; Anthocyanin; Prediction model
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Table 1 Number and source of test materials

I HFR S G ey i PR/ % HFR PRI
Number Name Source Number Name Source Number  Name Source
1 AN b 11 JQ-04 I HOR 21 AW EE
Hongtian Netherlands Gansu, China Hongli USA
2 E ¥ Fh B vl 12 AN fiif 2% 22 NNMO02 kH
Zijin Shaanxi, China Hongying Netherlands USA
3 LA2 SHEENIR 13 AN fif 2% 23 SV4643NT %
Shandong, China Hongxing Netherlands USA
4 EANE) FH B 14 LAl HE AR 24 EARGH i 24
Baohong No. 1 Shaanxi, China Shandong, China Hongjin Netherlands
5 NO1 %R UsA 15 NNMO03 %[ UsA 25 JC-004 S UsA
6 JQ-05 R 16 a4E2%5 AR 26 AWl fap 2%
Gansu, China Hongyu No.2  Beijing, China Hongyuanshuai  Netherlands
7 FH-08 KH 17 RO ] 7 27 WA K
USA Purple Gem Shaanxi, China Xinhongqi USA
8 NNMO1 £ 18 N i % 28 JC-001 FKH
USA Hongji Netherlands USA
9 JQ-09 Fp R 19 JQ-10 R 29 Ky ff 2%
Gansu, China Gansu, China Ziluolan Netherlands
10 JQ-03 EH 20 fEEES & SN o Bk 30 a3 i 2%
Gansu, China Super Zihong  Shaanxi, China Hongtai Netherlands
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Table 2 Determination results of color quantification indexes and anthocyanin contents of 30 tested red onion materials

e B Pt #4438 4R Color quantification index wEHE)
Material number AL B a BEMLE RENTALE JEMEEEEE Y Antho?yanin content
L a b Chroma Hue CIRG (ng-g"h
1 31.75 18.18 -4.29 18.84 0.23 3.58 54.87
2 49.20 12.88 -4.02 13.51 0.30 2.87 12.45
3 35.71 19.77 -5.61 16.56 0.28 3.21 27.94
4 63.26 4.78 1.10 5.38 0.38 2.62 6.27
5 31.03 18.11 -2.57 18.33 0.13 3.68 92.67
6 27.44 11.23 0.64 17.26 0.08 4.68 79.49
7 55.36 8.45 -1.40 8.69 0.21 2.81 6.49
8 27.52 13.87 1.48 18.95 0.11 434 119.52
9 37.58 18.28 -5.10 13.01 0.27 3.20 25.63
10 38.63 19.96 -5.76 20.78 0.28 3.03 94.78
11 3111 17.11 -2.43 17.33 0.13 3.81 79.49
12 35.91 20.15 -6.13 21.11 0.30 3.16 96.11
13 30.47 17.86 -1.81 17.98 0.10 3.72 44.08
14 30.98 18.05 -4.18 18.54 0.23 3.63 56.95
15 29.39 16.51 -0.43 16.54 0.05 3.93 101.93
16 52.12 7.05 1.78 8.30 0.45 2.83 10.04
17 46.85 1271 -4.90 10.90 0.36 2.83 7.91
18 30.51 19.05 -2.94 16.36 0.15 3.62 4175
19 30.16 18.63 -1.79 17.89 0.11 3.75 44.04
20 5227 10.30 -2.27 10.64 0.19 2.86 10.62
21 28.35 1473 -0.82 14.82 0.10 422 66.71
22 33.49 16.72 -2.09 16.90 0.12 3.85 66.44
23 35.31 18.90 -4.66 15.52 0.24 3.35 43.04
24 36.17 18.94 -4.22 15.57 0.21 3.51 88.35
25 32.03 21.41 -3.46 21.70 0.15 3.36 104.66
26 31.52 18.36 -1.95 18.53 0.10 3.64 50.81
27 2633 17.58 -0.42 20.61 0.06 4.11 122.93
28 29.66 18.57 -1.05 18.91 0.14 3.81 102.91
29 2573 15.86 1.15 15.95 0.09 436 63.25
30 48.10 18.58 -6.83 14.85 0.35 2.87 32.20
T Average value 36.46 16.09 -2.50 16.01 0.20 3.51 58.48
briEZ SD 9.83 4.15 2.41 3.97 0.11 0.54 36.27
B RECVI% 26.95 2581 96.41 24.80 53.92 15.28 62.03
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Fig. 1 Distribution map of color quantification indicators for 30 tested red onion materials
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Fig. 2 Correlation heatmap of color quantification index and anthocyanin content of 30 tested red onion materials
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Table 3 Principal component analysis of red onions

FEbx Index PCI PC2

L -0.463 0.009
a 0.331 0.501
b 0.041 -0.702
Chroma 0.428 0.267
Hue -0.393 0.282
CIRG 0.409 -0.325
165 Z 7 & Anthocyanin content 0.411  -0.008
FF{iE{H Bigenvalue 4.321 1.889
TI#k % Contribution rate/% 61.70 27.00
Lt 77 ZTlk% Cumulative contribution rate/% 61.70  88.70
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Fig. 3 PCA scatter plot of color quantification index and anthocyanin content of 30 tested red onion materials
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Fig. 4 Establishment of prediction model for anthocyanin
content in red onion
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