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Evaluation of quality differences among 15 ginger germplasm accessions

from different habitats
LU Jinli"?, LUO Kai', LU Shuming', XIAO Yanlin’, WU Di', ZHANG Donglian', YUE Yonggui', LIU

Yan', HU Juan®, LI Wei®

(1. Liupanshui Academy of Agricultural Sciences, Liupanshui 553000, Guizhou, China; 2. College of Agriculture, Guizhou University/
Vegetable Research Institute, Guizhou University/Engineering Research Center for Protected Vegetable Crops in Higher Learning Institu-
tions of Guizhou Province, Guiyang 550025, Guizhou, China; 3. Meteorological Bureau of Liupanshui, Liupanshui 553000, Guizhou,
China; 4. Anshun City Agricultural Technology Extension Station, Anshun 561000, Guizhou, China)

Abstract: Using 15 ginger germplasm accessions from distinct ecological habitats as materials, the content of quality
traits such as curcumin, 6-gingerol, 8-gingerol, volatile oil, crude fiber, and moisture content were determined. Cluster
analysis (CA) and principal component analysis (PCA) were combined with source habitat information to evaluate the
quality differences among the resources. The results showed that the content of curcumin, 6-gingerol, 8-gingerol, volatile
oil, crude fiber, and moisture in the 15 ginger germplasm ranged from 1.417 to 3.480 mg-kg”, 0.150% to 0.253%, 0.022%
t0 0.036%, 0.680 to 1.055 mL - 100 g, 1.383% to 1.750%, 73.625% to 88.606%, respectively. The curcumin content of
small yellow ginger was generally higher than that of Erhuangjiang (Zingiber officinale cv. Erhuang), and the Shuicheng
small yellow ginger exhibited prominent overall advantages in 6-gingerol content. Relatively high altitude and low annual
temperature significantly promoted the accumulation of curcumin and 8- gingerol, while moderately high altitude rainy

yellow soil regions were conducive to 6-gingerol synthesis. Curcumin content was significantly positively correlated with
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6-gingerol content, while both were negatively correlated with crude fiber content. Shuicheng small yellow ginger G2 was

identified as the resource with the best overall quality, while Qibo small yellow ginger G9 exhibited both high volatile oil

content and low crude fiber content. The quality of Shuicheng small yellow ginger from different habitats varied signifi-

cantly, with rich diversity, highlighting the potential for screening high-quality ginger varieties.

Key words: Ginger; Quality trait; Cluster analysis; Principal component analysis; Variation
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Fig. 2 6-Gingerol content and cluster analysis of 15 ginger germplasm accessions
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Fig. 3 8-gingerol content and cluster analysis of 15 ginger germplasm accessions
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Fig. 4 Volatile oil content and cluster analysis of 15 ginger germplasm accessions
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Fig. 5 Crude fiber content and cluster analysis of 15 ginger germplasm accessions

2.6 15EZEZFRKDESESRENH

15 I B K & B E 6-A B, GT Ko &
B, N 88.606% , G5 IRZ . N 88.514%,G14 #x
NN 73.625%, B AR T H AR TR, R R
K 6-B Fii7~, 24 Euclidean #5554 6.5 I, 15 473 %5 U5
AR N R R 3 AN K S B EE, Hod Gl
G4.G5.G6.G7.G8.G9.G10.G11.G12.G13.G15
K GBI T 80%, ARKA & EHRHG2.G3
K& BAE 75%~80% , NHIK 7 & BEIEHE: G14 K
FERMT 75%, MK E2REE. Rk &=

FERE G5 KU T i 5 X AH 39 R KA 47 1 L 3 B

BRI/ A 2= T KA B, GO Mikh %2 f AR 8 40 K £ i
KA K8 Gl4 RIE T K ER D H 88 A
KBS KRN Ko & BB LA A, T BRYR
TAEE R
27 1ISHEZFFREREMHRNTREH

15 4 BEUR B 1R AR e R A ] 7 B, AR
b T HDIR AR 7 RO 6.85%~26.94% , o, T4
R M-S BT RBIB R, 28N 26.94% .
25.88% 15.01% 14.91%F1 11.64% ; £F 4 & & &4
5t R AN N 6.85%

Wi 2 Euclidean distance

A B, 5 10 15 20 25
100 ¢ £ G5 ' ' ; i '
. f a a be de of ¢ @b d 'z G7 H
S - h b Nt tnNnAamAN . A 801
5 80 - n [ [] 1 g G9 H I
£ M £ Gl2t]
S = G4
g 60 r §G6 ]
2 g G8 -
g G10
= 40 5 G15|
& £ Gl :I
2 20 | © Gil -
< ]%j G2
& a5 [T
w93 1
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J H G]4
Gl G2 G3 G4 G5 G6 G7 G8 G9 G10Gl1GI2GI3Gl4GlS

HE 2R Ginger germplasm accessions

R HT Cluster analysis

6 15 MEEFRKSSEMRLESH

Fig. 6 Moisture content and cluster analysis of 15 ginger germplasm accessions
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Fig. 7 Coefficient of variation of quality traits of 15
ginger resources
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Table 2 Correlation analysis between quality components in ginger resources

sk LWREE 6- LR T 8- LKL i aliilcy HAgs®  KyfE
7N
IEI d Curcumin 6-Gingerol 8-Gingerol Volatile oil Crude fiber Moisture
ndex
content content content content content content
M F ¥ & Curcumin content
6-ZH F & & 6-Gingerol content 0.632%
8-ZEH K 7 8-Gingerol content -0.014 0.307
FE R 2 i Volatile oil content 0.025 -0.038 -0.079
FHZT4E &5 1 Crude fiber content -0.532% -0.564* 0.164 -0.056
7K 43 & Moisture content -0.264 -0.225 0.079 0.187 0.096

VEF RoRAE 0.05 KT R E M.

Note : * indicates the correlation is significant at 0.05 level.

x3 5 HREZFRREMERERT ST
Table 3 Principal component analysis (PCA) of quality

traits in 15 ginger germplasm accessions

Fakr {4 Principal component
Index 1 2 3 4
FLFFR & Curcumin content 0.403  -0.010 -0.073 0.316
6-E i # &8 6-Gingerol content  0.399  0.232  0.275 0.083
8- & & & 8-Gingerol content —0.126  0.271 0.753  0.419
¥ K& & Volatile oil content 0.002 -0.496 0.008 0.916
4T 4E% & Crude fiber content  -0.378  0.258 -0.174 0.423
F¥J7 & & Dry matter content 0.101 0.436 -0.504 0.493

R Eigenvalue 2.035  1.587 1.072 0.648
Dl 33.921 26.450 17.872 10.799
Contribution rate/%

Ril vk 33.921 60.371 78.243 89.042

Accumulative contribution rate/%
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Table 4 Comprehensive evaluation of quality in 15 ginger
germplasm accessions

R s REE A TSR AR T BN R 2R A
PSR L EEE (G2) SRR T AR R R
16.4 °C, FEAH IR IR IE CFERE K 1 246.2 mm) X
W, RO XA BRUK B I, E Sk B A
HIOE IBEAER T AP R X FRIE &4
SRER S g A AR A R T A T R R
AR LRGSR BB (G14) >R I8 TR IR X
3R 15.1 °C), R K (1 041.1 mmD 5 G2 #%
T AEAR A AR P BE S AZ O PR A R 1, R R 00 ) 7K
PR, AR BRI R IR 0 e, 3
BRI A , PEE 2 AR 22 5, AT RE S SRS
[FIAHDG . Al TR AR B BN 2 A, APR38R (13.9~
19.8 °C) JEE [ /K B (1 041.1~1 272.4 mm) S /F £ v
T G2 5 G14 Z [alsE AL, T 358280 G 88 s 20 3
EOFE B (LKA A RKE SO W R R, X
ABEIS R, TS - IR A 2R, T RE S B A

15 20 25

1I

i HE4
f1 2 4 F
Number 3 Rank
Gl -0.023 0.274 0.010 -0.208 -0.732 14
G2 0.567 -0.061 -0.238 0.139 1.292 1
G3 0.243 0.376 0.163 —0.062 0.023 7
G4 0.248 0.056 -0.046 -0.072 0.435 5
G5 -0.154 -0.155 0.081 —0.086 0.008 8
Go6 -0.132  -0.019 -0.063 0.059 -0.338 12
G7 -0.192 0.021 0.313 0.114 -0.079 10
G8 -0.134 0.072 0.099 0.299 -0.236 11
G9 0.140 -0.266 -0.076 0.045 0.694 2
G10 0.151 0.051 0.124 -0.126 0.389 6
Gl1 -0.011 -0.196 0.064 0.088 0.536 3
G12 0.026 -0.122 0.188  —-0.027 0.521 4
G13 -0.095 -0.224 -0.117 -0.129 -0.014 9
Gl14 -0.328 0.387 -0.332 0.092 -1.908 15
G15 -0.306 -0.194 -0.170 -0.126 -0.590 13
Wiz HE B Euclidean distance
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Fig. 8 Cluster analysis of multiple quality traits in 15 ginger germplasm accessions
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