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ABSTRACT

Background: Ginger is a perennial herb belonging to the Zingiberaceae family, used worldwide as
a spice and medicinal crop. Despite its widespread application, there are no domestically developed
ginger varieties in Korea most are imported. This study aimed to lay the groundwork for future gin-
ger breeding efforts by evaluating and comparing the agricultural characteristics and active compo-
nents of native ginger varieties collected within the country and those imported from China.
Methods and Results: Korean landrace (KL) and Chinese landrace (CL) resources were collected.
KL had a greater number of stems but shorter lengths than CL. KL was characterized by densely
packed slices forming a straight Type I configuration, whereas CL featured moderately packed
slices in a curved Type II layout. Regarding the rhizome slices, KL comprised a higher number of
smaller slices, in contrast to CL, which had fewer but significantly larger slices. The weight of KL
rhizomes averaged 457.7 + 67.8 g, surpassing that of the CL rhizomes, which weighed 394.1 +
64.0 g, indicating a statistically meaningful difference. Further analysis of the concentration of the
three gingerols (6-, 8-, and 10-gingerol) in fresh ginger revealed that KL contained a significantly
higher gingerol concentration than CL.

Conclusions: The findings of this study are of significant value as foundational data for establish-
ing parameters for variety breeding and for assessing each genetic resource under uniform cultiva-
tion conditions.

Key Words : Gingerol, Zingiber officinale Rosc, Landrace, Rhizome Characteristic
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(Jayachandran and Vijayagopal, 1979; Das et al, 1999,
Dhamayanthi et al., 2003) H2¢] F¥ WS Qol&7|&
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Fig. 1. Investigation criteria of ginger rhizome shape (KSVS, 2010). 1 type; high density of pieces and a straight-line rhizome. 1l type;
medium density of pieces and a curved rhizome. III type; Low density of pieces and a zigzag-shaped rhizome.

lightness), Z20%= (a-value, redness), &A= (b-value, yellowness)

= _é]é—a—},o% _\'%]—E—%}\- + E%rﬂi}i ]A'E]'ku)\q' i 1;114&'1:&94 L
WS 9745, a B 0.003, b gH& 1.590]Uck

4. RHRE M

73] EES AAS fla 799 &E Ak A%
o] AL BAWN &, FoHEER =715 AlAske] g
F ARESATE A7Fe] gingerol 2 Jo 5 (2011)9] A+
£ Farste] AT A AR 3 g5 AR T 30
m¢ methanol (HPLC grade, Sigma-Aldrich, St. Louis, MO,
USAYS 718te] %S9} 204 3087F sonication 3+
0.45 m membrane filter2 ]33k Z1& A|dgA oz ALE-3}
ATk

o584 At water (HPLC grade, Sigma-Aldrich, St. Louis,
MO, USA), ©|5’ B acetonitrile (HPLC Grade, Sigma-
Aldrich, St. Louis, MO, USA)E 3}%1.2m™, HPLC (1260
infinity, Agilent Technologies Inc., Santa Clara, CA, USA)

Table 1. HPLC operation conditions for the gingerol.

Parameter Operating condition
Column C18 UG120 (4.6 mm X 250 mm, 5 um)
Flow rate 1md/min

Column temperature 30°C
Wave length 282 nm
Injection volume 10 pQ
) Solvent A Water
Mobile phase —
Solvent B Acetonitrile
Time (min) A%) B(%)
0 70 30
10 50 50
35 25 75
Gradient program 40 40 60
42 30 70
50 10 90
65 10 90
70 70 30
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£ ©|83}o] Table 12] ZO=2 gingerolS 3l
RFEZL Sigma-AldrichAl (St. Louis, MO, USA) A&
© 2 6-gingerol, 8-gingerol ¥ 10-gingerol2 methanoldl 3]

Hajel Axd F APNS Aol G,

5. SAEA

A A Bk + AR FAEAT Al gk
T A El= SAS Enterprise Guide 9.4 (Statistical analysis
system, 2009, Cary, NC, USA)YS ©|&3lo] rtestz, A3
Ag 543 27 FA g d#AA= Pearson’s
correlation 3498 AAJslo] AFAFE 7F RS 5%, 1%, 0.1%
FrollA 4818 (p < 0.05, p <001, and p < 0.001).
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Table 2. Shoot growth characteristic of two type of ginger based on the investigation period.
D.O.I" Type Plant height (cm) ~ Stem height (cm) No. of stem  Stem diameter (mm) Shoot weight (g)
KL 28.2+3.9 13.7+2.4 5.3+1.4 1.1+0.8 -
6.11. cr? 25.9+4.4 10.2x1.9 1.1x0.3 5.0£0.7 -
t_test ns * %k %k kK ¥ * ¥ -
KL 51.1x4.4 34.4%£3.9 39.2+7.6 6.4+1.0 340.8+78.2
10.18. CL 67.4+9.3 43.9+8.4 13.2x2.7 7.7x1.1 272.2x41.0

YD.O.I; Date of investigation, KL; Korean landrace,

3CL; Chinese landrace. Values indicate means + SD (n =

20). Significantly different

according to Student’s t-test (p < 0.05, “p <0.01, and "p < 0.001). ns; not significantly different.

Fig. 2. Morphological difference between two type of ginger after harvest. (A); KL (Korean landrace). (B); CL (Chinese landrace).

=, KL 2He] 7171 § 8ol =N 44 7+ =71
o @l & 7 Bobdq AAF R AGF FAVF S7HRE
A= FA7ITh

B A A, A7) AR 5490 AEA =0l 271
oo AR folR A7t vEiston] ole yelx|lof, &
= 5oIM AREE 27] ot 57 SolA Apelrt drke 2

<

o} ARSIt (Chukwudi er al., 2020; Wang et al., 2014).

2. 84 2 B9l KJoi¥ M5 EY

A A5 52 ZE A Freldt 2ozt g
(Table 3). 73 FEle] 3, KL A& Z27te] 24 A=t
=3 A gEl 19, CL A zke] 2] Awrt F
7kl FHEHR THEA 4L o|F= F7Z} (section)y &
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2} 7l~ﬂ“*°ﬂ FFE FE= T 2%tk KL A
F= N 27k A7) F7F Aa 22 FEo|
e N 27F A7) 7F Ao & JESith 2
FAE KL AHdo] 457.7 + 67.8 gOF 3941 + 64.0 g
o] CL AMHT} #& 2k YePlI TAX SR fojmg
2o 7h AR = At
A7y 2 T 2L dAdsie] §29 A4S S
KL A& 3w waba | CL A =S Vel
AlgE 2lo) 2 YERIT (Fig. 3). AaHAIS o]-&-38fo] Wi
ZAYPL uw 2 F AL L 3 1286 - 14.17, A
HER= b @2 6.58 - 6.99 HZ Ffu]gh zlol= gt
v, AT s Ye= a 32 KL A2 059 + 0.11,
CL IS —0.12 + 0282 2]m|gk x}o]2 YERIT} (Table 4).
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Table 3. Rhizome characteristic of two type of ginger.

Rhizome characteristic

Type

Shape (Type) Section number” (Index)  Section size” (Index) Weight (g)
KL I 3.4+0.8 3.0=0.1 457.7+67.8
cL” i 5.2%0.8 5.1%0.5 394.1£64.0

PKL; Korean landrace, ?CL; Chinese landrace. Section number; index indicated 1 (few rhizome pieces),
(many rhizome pieces). “Section size; index indicated 1 (small-sized rhizome piece),

3 (medium number of rhizome pieces), and 5

3 (medium-sized rhizome piece), 5 (large-sized rhizome piece).

Values indicate means = SD (n = 20). Significantly different according to Student’s t-test (p < 0.05, “p <0.01, and “"p < 0.001).

Fig. 3. Rhizome characteristic of two type of ginger. (A);
Rhizome Shape. (B); Size and internal color of rhizome
section. KL; Korean landrace, CL; Chinese landrace.

0O
A=

(]

= St A S5 A7) 99 A4S vwg)
L 3 S=to] sjabieh ofh B8R Hl, b 3k Sk
o] Z=ZAEt) ko] O Wo] B¥ = 5 xfo]l2 Kol
3} (Chung et dl., 1996)9} Th zlolE H3AT

i3

JALUrlete] 7 27 A, 271 Foll weh A% BF/3t
04 AR E5AE % 33l 43l (Supu ef dl., 2018), %, &
S ORFe S7lelA FEel wet 7, #4224 54

‘501 of thate] ®e Wyt 3 Fo|t} (Singh, 2000;
Abraham and Latha, 2003; Lincy et al, 2008, Wang et al.,
2014).

Table 4. Internal color difference between two type of ginger.

Type L (lightness)  a(redness) b (yellowness)
KL 12.86*+1.54 0.59=+0.11 6.58+0.57
CL? 1417149  -0.12%0.28 6.99x0.77
t-test ns ok ns

YKL; Korean landrace, ?CL; Chinese landrace. Values indicate means
+ SD (n = 10). Significantly different according to Student’s t-test (p
< 0.05, "p <0.01, and "“p < 0.001). ns; not significantly different.
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Sasikumar er al., 1992). %14101]/\1 313k 98 A L°] ZI'E
817 Ex3) o] ARTHAIE A A3 ke A8
0], 4, o F, =7] F719F =9 ol kAl ®
(Jang et al., 1997) 3t A}l AT AR5}

2 A At A8 FS Fasiis o 4
=7] 7, =71 571, AEA
< 72 A X]ui Z—?@’%}
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4, M2 ) BO| RGMF Hlw

71 gingerol, shogaol & TFISH AE|EA 31HE9|
stEjo] JFety 7HXE AL Stk (Butt and Sultan,
2011). 53| gingerok& A7te] tla) ol J&d-S F= FibA
HE 3LEE 6-, 8-, 10-gingerol 522 EFEW A7
T 5 E42 2Yske AREAE Bo| AREHI Ut (Kim
et al., 2023).
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Table 5. Correlation coefficient of growth characteristics in type of resources of ginger.

Type KLY cL?
. Plant Stem Stem Shoot Rhizome Plant Stem Stem Shoot  Rhizome
Characteri . - No. of . . . . ; No. of . . :
stics height height stem diameter weight  weight  height height sem diameter weight  weight
(cm) (cm) (mm) (g (g (cm) (cm) @ (g (®

Plant

height 1.000 - - - - - 1.000 - - - - -
(cm)

Stem - -

height 0.936" 1.000 - - - - 0.983" 1.000 - - - -
(cm)

No.of 096 0340 1.000 - - - 0375 0428  1.000 - - -
stem

Stem - -

diameter  0.421 0.400 -0.108 1.000 - - 0.755" 0.682"" 0.139 1.000 - -

(mm)

Weight 0.501 0.486 0.7317 -0.216 1.000 - 0.486 0.5217  0.503 0.420 1.000 -

®
Rhizome _ .
weight 0.474 0.459 0.583" -0.244 0.785"" 1.000 0.090 0.127 0.603" 0.196 0.776" 1.000
(g '

VKL; Korean landrace, ?CL; Chinese landrace. ‘p < 0.05, “p <0.01, and "'p < 0.001.

1.278
1 =KL OCL
08

1

0.795

]

6-gingerol

Content (mg/g)

04 0255 0.246

I

10-gingerol

0.184  0.160

I

8-gingerol

Active ingredient

Fig. 4. Content of gingerol of two type of ginger. KL; Korean
landrace, CL; Chinese landrace. The vertical error bars

represent the standard errors (n = 3). Significantly
different according to Student’s t-test (p < 0.05 and "p
< 0.01).

gingerol) w48t A3}, gingerol 1w o] CL AR}
KL ZHdollA =A] B =L TAF SR fFoJu|gh 2ol 1t
EPAT} (Fig. 4). AEEE BH, 6-gingerolo] 7P =7 £4
HEd KL AHES 1278 + 0.086 mg/g, CL Ae 0.795
+ 0.044 mg/go|AT}. ©]= 6-gingerol gingerol 1w T F
2 3E=EA B 79 gingerolZth 279 £& FEZ
A= 71 AT (Semwal et al., 2015)2F L]}t
10-gingerol ¥ KL AM4 (0.246 + 0.001 mg/g), CL Ak
9 (0255 + 0.002 mg/g) °1$aL, 8-gingerol €Al KL A4
(0.184 + 0.004 mg/g), CL A%l (0.160 + 0.003 mglg) 20|
Atk Aldgk A7FOlA 6-gingerol - UHHHOE 10-
gingerol®] 38 A= £Oom™, 8-gingerolHt} =UTh= o)A A

L
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T} A8 AX3ITh (Yudthavorasit er al., 2014; Johnson
et al., 2021; Kim et al., 2023).

F=rollA e A Sl A9 APF] gingerol 5
TAYE FHZ S A2 Kim er al, 2023)
HH, A7 Adeiot f288S 2fole
AL Al T893 24 dEos A7t
s

=
SJHOZ 3 %_1‘:.,_1]

N
w

off
&

Al A0 2 AHLS Hrkeh 5 84
T 7IRAEEA TH] U2 Aoz A

ZhgiT). ey S A B 4 98 T Aol
43 W7k, 5894 B AT So| PaHoMAE A7)

Ao g o]Fojxjol & Flo|t},
ZAR| 2
=2 1T ATFAKIEHAINE - PI017167)8] A
ol oJal] o]Fo|x A= olo] FAR=HU T}
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