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Variety, Cutting Date and Physiological Functionality for Production of
Leaves in Goji Berry (Lycium chinense Mill.)
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Bo-Hee Lee” and Seung Wan Son®
'Senior Researcher and “Researcher, Goji Berry Research Institute, Chungnam-Do ARES, Cheongyang 33319, Korea

Abstract - Goji berry (Lycium chinense Mill.) is one of medicinal plants. Its leaves has been used to manufacture the
functional foods by replacing the dried-fruit because of low production costs. In order to produce the leaves of uniform
quality, continuous selection and the establishment of cultivation techniques were required. Among the eleven
recommended cultivars, ‘Myeongan’ showed high yielding and rapid regeneration after cutting. The dried-leaf yield was
linearly increased from 106 kg/10a on May 16 to 287 kg/10a on June 20. An appropriate cutting date and cutting length
(about 60-70 cm) was important factors for its efficient regeneration. The late cutting times were not suitable due to
difficulties during plant harvesting because of stem rigidity and thorn generation. The betaine content of leaves ranged from
1.43 ~ 2.63% and significantly affected by the varieties and the cutting dates. The main physiological functionality of leaf
was Angiotesin-1-converting enzyme (ACE) inhibitory activity, representing the anti-hypertensive. The other physiological
functionalities, XOD inhibitory activity, antioxidant activity, tyrosinase inhibitory activity, SOD-like activity, a-
glucosidase inhibitory activity and fibrinolytic activity, were not detected or less than 20%.
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Table 1. Varieties used in this study for leaf production in Goji berry (L. chinense Mill.)

No. Cultivar Breeding history Year
1 Myeongan Yuseong No.2(C)*“Co3KR-1 1997
2 Bulro CL10-21 / Cheongyang jaerae5(S)*’Co6KR 2000
3 Cheongdae Cheongyang jaerae5(S)* Co6KR / Yuseong No.2(C)*Co3KR-1 2000
4 Jangmyeong CL1-48 / CL42-56 2004
5 Cheongun CL31-63 / CL42-73 2004
6 Cheongmyeong CB00157-235 / CB01185-20 2008
7 Hogwang CB01208-356 / CB00157-235 2008
8 Gugisun 1 CL1-117 / Cheongyang No.1 2008
9 Cheongdang CB01208-356 / CB00157-235 2009
10 Cheongkwang CB02214-131 / CB03285-137 2011
11 Cheonghan CB02214-131 / CB03285-131 2011
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Table 2. Leaf-related characteristics cut on 31 May in Goji berry (L. chinense Mill.)

Cultivar Leaf length Leafwidth  Leaf Thickness  Leaf shape Leaf area Chlorophyll

(cm, A) (cm, B) (mm) B/A) (crr) (SPAD)
Myeongan 10.5a-d 4.4ab 0.65b 0.36a 15.8ab 46.1cd
Bulro 8.0e 2.9d 0.51cd 0.36a 9.2d 57.1a
Cheongdae 9.6b-¢ 3.8abc 0.48d 0.39a 13.4abc 43.3d
Jangmyeong 10.8abc 3.9abc 0.69a 0.36a 14.0abc 48.1bcd
Cheongun 9.7b-¢ 3.6bcd 0.61bc 0.37a 12.3bed 49.9bc
Cheongmyeong 11.2ab 3.8abc 0.52cd 0.33a 13.6abc 47.6¢cd
Hokwang 9.1de 3.2cd 0.43d 0.35a 10.7cd 51.6bc
Gugisoon 1ho 10.2bcd 4.0abc 0.47d 0.39a 14.1abc 46.1cd
Cheongdang 12.1a 44a 0.60b 0.36a 16.2a 49.1bc
Cheongkwang 9.3cde 3.4cd 0.64b 0.36a 11.5¢d 50.0bc
Cheonghan 9.9bcd 4.4ab 0.51d 0.44a 15.6ab 53.1ab
Mean + S.d. 10.1 = 1.11 3.8 £ 0.50 055+ 009 036 +0.03 133 +221 493 £3.77

"Mean separation within columns by Duncan’s multiple range test at p = 0.05.

Table 3. Varietal comparisons of agronomic characteristics cut on 31 May in Goji berry (L. chinense Mill.)

Plant height No. of stem/plant Stem diameter  Ratio of leaf/Plant =~ Dry matter

Culivar (cn) (ea) () *) *%)
Myeongan 76a* 27.0a 4.9a 57.3ab 13.5abc
Bulro 70ab 29.0a 4.4ab 52.5b 13.3abc
Cheongdae 60b 25.3ab 5.1a 64.0a 11.9¢
Jangmyeong 8la 28.3a 4.6ab 52.0b 13.3abc
Cheongun 75a 27.2a 4.4ab 49.0b 13.1bc
Cheongmyeong 75a 24.1abc 4.0b 51.2b 13.9ab
Hokwang 73a 18.9bc 4.4ab 56.4ab 14.7a
Gugisoon lho 76a 25.3ab 4.6ab 57.2ab 13.9ab
Cheongdang 70ab 23.3abc 4.5ab 56.3ab 12.5bc
Cheongkwang 79a 25.8ab 4.1b 51.0b 14.0ab
Cheonghan 73ab 17.3¢ 5.1a 52.2b 13.7ab
Mean + S.d. 74 £ 5.6 23.1 + 3.68 45 + 0.36 547 + 4.26 13.4 + 0.76

"Mean separation within columns by Duncan’s multiple range test at p = 0.05.
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22} AN 2 Bt T3 em, 715> 24.4 7N, €71 71 3.4 mn, AAJBlE vl 2 207} §IgleLt olo] a2 24} ol 37}

o W 51.3%, e 14.5%2 e, 22} 9|3 A 7147} 12} o Fofl vlel] Bt 1.1% 5715, whebaf 12} of| 32} 22)

a}
W F5 HU ERAL, ol FEe b dRET At o] I FE vlasto] H Wobnt A e FE1 AolE Kl
F olF E71971 241 ~ 30.7% 571k e Hov, o on, 23k oA E7] w7l Hash 7] o] Akl wt
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Table 4. Varietal comparisons of agronomic characteristics cut on 12 July in Goji berry (L. chinense Mill.)

Cultivar

Plant height

No. of stem/plant  Stem diameter  Ratio of leaf/Plant  Dry matter

(cm) (ca) (mm) (%) (%)

Myeongan 60¢” 35.3a 3.9a 55.2a 13.5d
Bulro 63de 36.0a 2.8e 46.9bc 13.8cd
Cheongdae 80ab 29.7ab 3.7ab 51.7ab 14.2a-d
Jangmyeong 77bc 29.7ab 3.4a-d 52.7ab 14.7a-d
Cheongun 78b 28.3abc 3.3b-e 51.3abc 14.0bed
Cheongmyeong 8la 22.2bc 3.5abc 45.5¢ 15.2ab
Hokwang 76bc 23.0bc 3.1cde 51.8ab 15.5a
Gugisoon 1ho 79b 21.7bc 3.5abc 54.4a 15.1abc
Cheongdang 71b-e 18.2bc 3.3a-¢ 53.4a 14.0bcd
Cheongkwang 68bcd 24.3abc 3.0de 49.8abc 15.2ab
Cheonghan 66¢cde 16.9¢ 3.4a-d 54.5a 14.9abc
Mean + S.d. 73 + 74 24.4 + 638 3.4 + 031 51.3 = 3.10 14.5 £ 0.68

"Mean separation within columns by Duncan’s multiple range test at p = 0.05.
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Fig. 2. Betaine at leaves cut on 31 May and 12 July in Goji berry (L. chinense Mill.).

Table 5. Comparisons of growth characteristics as affected by different cutting dates in Goji berry variety ‘Myeongan’

Cutting date

Characteristics Mean + Sd

16 May 23 May 31 May 7 June 14 June 20 June
Plant height (cm) 64¢” 83d 86d 97c 114b 127a 89 + 22.7
Stem diameter (1) 43¢ 4.8bc 4.8bc 4.9b 5.5a 5.6a 49 + 047
No. of stem per plant (ea) 105b 115ab 114ab 115ab 118a 118a 113 £ 438
Dry matter rate of leaf (%) 13.9b 14.9b 17.0a 17.2a 17.5a 18.5a 16.1 + 1.75

"Mean separation within columns by Duncan’s multiple range test at p = 0.05.
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Fig. 3. Ratio of leaf per plant as affected by different cutting dates in Goji berry variety ‘Myeongan’.
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Fig. 4. Dried leaf yield as affected by different cutting dates in Goji berry variety ‘Myeongan’.

Table 6. Comparisons of physiological functionality as affected by different cutting dates in Goji berry variety ‘Myeongan’

Cutting date

Division Mean + Sd

16 May 23 May 31 May 7 June 14 June 20 June
Betaine (mg/g) 14.3v° 14.3b 19.4ab 23.0a 22.5a 26.3a 20.0 £ 49
ACE inhibitory activity (%) 84.4a 87.7a 88.7a 87.8a 90.8a 88.2a 87.9 + 2.07
XOD inhibitoryactivity (%) 16.7a 15.2a 17.7a 153a 15.1a 16.9a 16.2 + 1.09
Antioxidantactivity (%) 15.7b 18.6a 16.3ab 14.7b 16.0b 15.5b 16.1 = 1.32
Tyrosinase inhibitory activity (%) 7.8b 9.3ab 12.1a 6.7b 14.1a 9.6ab 99 + 2.74

“Not detected or low as a result of analyzing about SOD-like activity, a-glucosidase inhibitory activity and fibrinolytic

activity.

YMean separation within columns by Duncan’s multiple range test at p = 0.05.
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2000). 1714 & 715544 7 AIES Alxs1| ffste] s
I g, A7 o= A5t ‘I‘UlH A=A
30%71A] o] &Ll QY= AoFE FAEAL QtHPaik et al,
2020). wFbA 7158 714 S i ATSE ] fiste] o)l
B RS AN, o247 5 A1 S, AT
T8 ARIZAol gt A AR A7t dasich
IHEURE Agal] $istel AR o) Aol A
g FE-2 et 11 F5of iste] A&7} oF 60 ~ 70 em
A= At 27171 ARt Aot e u SlHE AXlskEE, 1
A 59 3191, 27K 79 1920034}, ofu) Wolelz Aol
A ﬁ? iP 17 QASIAL, 12} o7 Kok 22} ol 3 Al E7] %7
& 3715 ARolelet, 2719k
542 ohatel ale} 50 Al oleeh 9
oL, tha A ek e 1o, =

2 F50l mlsto] W HollaL, A, A, T F52 4
2 Holglek, 7| AR ] ¢l Bk 1219} 24} of| H Al
7| 145kg/10a AAYo] 7H58HAAL, 22} ol 7} 12} ol o] Bls}
o] 19% = Sleh 9 AAteko] 52 52 et vk
S e 13glen, o] FE2 thE FEo] Hlsto] glo] 2

L E7)7hwom o] Gsigict, HeRl g 12 4
FETh o3} of|H A A 07 =9tu, FFHRE Aago] 7}
=9k Yo 758 1A o el AR EEE S
3171 SleliAl= ol AL A o] skl A ARl =2

=
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w of
Havt
4[&0

2 A A HO L} AR Feko] L& EHS AU
sk

5 1A okd & Al AR o 34
710l whE BEEAS Bl wetaial 5 1647 6E 209744
79 748 0.2 78] o 2J519ik, o7 Al 2L oA 17H e
A2 AT Az PALEEE 8 en/AE 7] 20] A5}l o}
2k 2 o r wEA AFERI. A ROl E S
7] &7 oAl S} AR E e Rk ohy 2k 714
L] 7RA7L Z ot of k2t qiof] A2 Zefst i ol

A7t =olde= 919 Zﬂ &2 S7/Fohs ZelaL, A
oA Slo] ZFAISH= HlE2 WobAltt. Chang et al, (1993)°]
T2 7R 21 # HAEFolA 7714 ¢ % 64 sk
off Z|djx]of |2yt FH 3] AAEUL, E7]1= S 27
T ete] SRRl Harskie), webA] 427} Rjokd
T o] AEY Reggld Az £7)71 Aok
iR 802 A7 0l 8719 o] ol
7 Qo] ulgo] g4 Ao BekEilch, 714 Qo) 28
FS 1 59 16 106 kg/10a, 69 20 287 kg/10a2 21414
SR IVMHUA, FEF2 A 4.9 kg¥l] S7HE = Ao = ARt
E0et. 1Ak AR RA S Sl Aol Ak 7
27t 9\}\3_7_ A vt of uje} Bx] WAy oFAtal dhAekyl o2 1
2 F7IAR-E d 2 W gt AskEEe H o RIS
o7l of ek wehA she = Q1o et S ol 9l
3F2FEskR o] 2 AT} QAL EoL -0 7| 4L A A [ R
213} I @ 7} QItH(Paik et al, 2020). HIEFQ] THERS B0
VDS F71EE Aol E5, 910wt
Fo| th2 Ao 7 H T cH(Park et al, , 2006), 714} 419
M) 7]%5Ado] thdt ACE inhibitory activity, XOD inhibitory

activity, antioxidant activity, tyrosinase inhibitory activity,

SE]

(e

“§9L

SOD-like activity, a—glucosidase inhibitory activity, fibri—
o] 71 Al 7154 AR BHEs
F71AF Qo] thi A el Aa)7)5A0L ACE inhibitory activity
24 8799, 0] WHERE ZoEE Aol
U 5-9JA1.8 219JT) angiotensin—1—converting enzyme (ACE)-&-
071 842 ACE inhibitory activity= 4743t

nolytic activity &

== E’. =
AI7E o] FUEME e A7 15 lE v &
TAF QAR A ACE HBHA A ASEAS B v Qlct

(Lee et al , 2004). ©|2]o]| F7] A} Yoj| A= SOD-like activity,
a—glucosidase inhibitory activity, fibrinolytic activity ‘5= 7
Z5|X] AU - Z9)ct ik olu)a} XOD inhibitory activity
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& B4t 16,2%, antioxidant activity~ 16,1%, tyrosinase in—
hibitory activity= B+t 9.9%=A] AJ2]7]5AJo] n|ekst Ao
2 BAEsT, 7714 2o AEIRo] de MR Park
(1995)-& superoxide dismutasel] ZAL & FZE Rt} W
2 23RO 9T, H9MRE 7% > Tl > A1 >

7)A} geolekal B IE%L, Park et al (2007)-& 77| AL
o 412 B 92 o9 st 531 kel 2
) ghao St 48T Astelyo] Belel G Eety ACE
A1) $-53 51 ool AR E50 Aol

QlouE nRApIAe) FBAE BE7Rs o] ki 5w
SHALE, Jung et al (2011)0f W2 7+ ¢, W Q) 77} ¢

& Aol Al oS B34 GRekot Aol Qlt
AX) 8 B leptin S5 27} W4 % Aste, 53] 771
A} Qlo] A At B A 7] AANE FEE B A1

erdstetal Bkt An et al (2012 of w2 ;L7];<M
T fAAb 181 F o thste] hAte 24 W ¥ aaE |
et Ak 712 Sk E717F 59 S, Al 5 %k%%}

[€)
guck ghteh B4o] £ka, AEZ 2 Aot slof ikt

Ao] FHsleka wsior,

v =
ol w2 F59 %

39 S A Helslol 94 g o
o 714 SAEE FolH 9 Aol Lok FFS Aty
713G 9hS TR0 R AARE 4= Gl o FIAI71S B354} 5}
ek, 7714 185 % 9 *MOH A BH-2 HePolo,
& F50l vlste] Yo

ghofuet ol HEarde %&’Iﬁ}. TP FEIA 4714 A
Ato]] 21513t of| F A7) 27F0] 9F 60 ~ 70 em A
1, o ek 5g 169 =8 *l Bt 106 kg/10a, 64 20%_‘ T@}
A Bt 287 kg/10a2A] 48N 717} 2ol A48 AR 02 5
FRESIE, F717h0] A HAE W] TS 1.43 ~ 2,63%
AL, F5 AFA 710l whet ewko] tEt] Aol 1A
g S7HEE Aoldlth 1A dof =8 A7 )E
AL 2R AT Fa IS U= ACE AslleAdo] Hat
84.4 ~90,8%% =2 Ho|Qlal, UmA] Q)7 5A4dE 20% 15}
2 9AU HEHA 4t
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