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Feasibility Study on ldentification of Producing Areas of Lycium barbarum
with Moisture Absorption Rate and Floating Rate

GONG Hai-guang!, WU Zhi-geng!, YANG Mei-zhen!, LIU Juan?, LI Hao-ran?, HU Zhong-ging?,
WANG Ying"*
(1. Key Laboratory of South China Agricultural Plant Molecular Analysis and Genetic Improvement, Guangdong Provincial Key Laboratory of Applied Botany,

South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China; 2. Zhongning County Goji Industry Development Service Bureau,

Zhongwei 755100, Ningxia, China)

Abstract: Lycium barbarum L. (goji) is one of the most important economic crops with well-known and widely
consumed fruits as both medicine and functional fruits in Northwest China. In order to explore a novel way to
identify producing areas of goji, the moisture absorption rate and floating rate of dry fruits collected from 24
producing areas were detected. The results showed that the moisture absorption rate and floating rate of goji fruits
from the same producing area were stable and not affected by desiccation method, cultivar, tree age and harvest
time. Goji from different producing areas had different floating rate and moisture absorption rate. The moisture
absorption rate of fruits from Guyuan was 1.47%, which was significantly lower than those from other producing
areas except Jingyuan, Yumen or Wuwei (P<0.05), whereas goji from Guazhou showed the highest moisture rate
with 2.87%. The floating rate of fruits from Urad Qiangi, Huinong, Jingyuan and Zhongning were 95.56%,
95.00%, 94.44% and 93.29%, respectively, and were significantly higher than those from Gonghe, Golmud,
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Jinghe, Wuwei, Yuli, Guazhou, and Altay areas (76.67%, 73.89%, 73.13%, 71.67%, 67.67%, 66.39%, 65.00%,
respectively) (P<0.05). Principal component analysis (PCA) of floating rate and moisture absorption rate showed
that the spots of fruits with the same producing area were concentrated, the fruits from Guazhou, Golmud could be
distinguished from other producing areas. Therefore, floating rate and moisture absorption rate could be used for

identification of producing areas of goji fruits.

Key words: Lycium barbarum; Floating rate; Moisture absorption rate; Producing area; Identification
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Table 1 Details of goji samples
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T Ningxia o Zhongning 136 W5 Inner Mongolia 133k Baotou 4
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A Huinong 14 L hi R Urad Qiangi 4
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s I Zhongwei 8 #B=% Duran 8
R Haiyuan 6 4% Delingha 8
“E% Pingluo 8 JLF Gonghe 4
S Wuzhong 8 #r9E Xinjiang K5 Jinghe 15
)1 Yinchuan 6 7 Yining 13
Hif Gansu JKM Guazhou 8 [ /RZ% Altay
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Fig. 1 Collection sites of goji samples. A: Whole nation; B: Ningxia.
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Fig. 2 Moisture absorption rate of goji from Xinjiang, Ningxia and Qinghai
under different humidity. A: 75% humidity; B: 85% humidity; C: 95%
humidity. Different letters upon columns indicate significant differences at

0.05 level. The same is following Figures.
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Fig. 3 Moisture absorption rate of goji fruits of different harvest season,
cultivars and tree age under 75% RH. N1: ‘Ningqi 1°; N5: ‘Ningqi 5°; N7:

‘Ninggi 7°; N9: “‘Ninggqi 9.



%56 3

FEMECAE: WA LR AL MIAC P R I o B R AT P

587

M B B, Mk ds mE. R RS, RS
R HIN 1.82%. 1.81%F1 1.47%. 475 %=, H
G 5 HoAth Hb X MUAC IR R B3 %2 57 (P<
0.05), [ElJEFIMIAE HRRE . £ sEah I HAL
X A 2 %2 R/ (P <0.05)

2.2 MR H BiRER

o5 HEVEAG VPl b A DA 47
[k ErE, wh B, B BASE SRS T )
R R PR ER)EAT LR,
SGEIRRH, 3 AN R M AT T B K R Ay
WA 92.78%. 87.33%AHl1 92.22%, J7ZE RN
I SR ST 3 18] JC &6 2 22 57+ (P>0.05), Ui B A4 3%
FRANSZRMC BA ) 520 (B 5: A)o

BT O EIRZe i) smm, X 3 FhFJ
J7 (s T4 B AR T4 M)A T LR, 7
ZE TS R, 3 Py A B M AC T 2R
FRERIFREF(P>0.05), HiHAARKTETT R
X MRS TSR I F 0 B2 5 (] 5: B).

SAFERER (2. 4. 6. 8. 10, 15 a 2E)tic
FRAT BIZHRRN, 6 MBI 7 BiEEh
87.22%~94.17%, 772/ iR, AR EFD
F BRI LR E £ R (P>0.05), M TR L
TR 52 (B 5: C).

LD, AT RIS . TR A R

357

3.0¢f

he Do bed

bed bed bed

a5t bed bed

201

I %8 Moisture absorption rate (%)

6 7 8 9 10 11

WX 3 AMEZEPIEm, Fik, R XAFER
W 7 AR kR R A R k.

AEFEXARR EEE K6 oL, Mt
T AR = 7 KON S AR R . AR S
i, 750N 95.56%. 95.00%. 94.44%7#11 93.29%,
M VR AR = X ER M RR B FEEL
R M BITRZE, 35 h 76.67%. 73.89%.
73.13%. 71.67%. 67.67%. 66.39%# 65.00%. %
TN, IR RS X 0 SRR, A
sz, e SIR. e g BAL. RI. R
I BATZR 7 X Fy AL (P <0.05)

2.3 LRRERIEREK PCA 217

KSR = X FAL 7 1 _E3F R 5 e 23T PCA
T, GERFWAE 7). F—7= XRS5 o A s
W2 AN EVF R E X A 2N X fAd, Hod,
Z RO [ =X

B A — b RO MIAC, 77 DXANIR], e A
R, G 4EER C. BRSO AR
AR, IR iR ERANE, S8 AR X
ORI ZE SR . BEAh, PR X B b 24 245 o)
ZSERIFERS, RSB T IR ZERR, R,

bed bed
bed bed bed
bed bed od

de
de e

12 13 14 15 16 17 18 19 20 21 22 23 24

7 [X. Producing area

4 AP X Mic R TR 75%08% 25°CRIMIgE R .

10 JRM; 20 A3k, 3 4 40 BRI 6 SFF 60 b 7 UK 8 iR 9 REAY; 100 AURK;

11 #B=%; 120 w130 A 14 S 15: Bal/REE; 16, SAAFRTIE, 17: F5esy; 18: [Al; 19: K&, 20: LA, 210 %iz; 22: K17; 23 #UE; 24: [HJH.

Fig. 4 Moisture absorption rate of goji fruits from different producing areas under 75% RH and 25°C. 1: Guazhou; 2: Baotou; 3: Delingha; 4: Shanba;

5: Pingluo; 6: Zhongwei; 7: Huinong; 8: Haiyuan; 9: Weili; 10: Golmud; 11:

17: Aksu; 18: Tongxin; 19: Jinghe; 20: Gonghe; 21: Jingyuan; 22: Yumeng; 23:

Duran; 12: Zhongning; 13: Yining; 14: Wuzhong; 15: Altay; 16: Urad Qiangi;

Wuwei; 24: Guyuan.
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Fig. 5 Floating rate of goji fruits in different harvest time, drying method and tree age
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Fig. 6 Floating rate of goji fruits from different producing areas. 1: Urad Qiangi; 2: Huinong; 3: Jingyuan; 4: Zhongning; 5: Guyuan; 6: Wuzhong; 7: Pingluo;
8: Zhongwei; 9: Shanba; 10: Haiyuan; 11: Baotou; 12: Duran; 13: Tongxin; 14: Delingha; 15: Yumeng; 16: Yining; 17: Aksu; 18: Gonghe; 19: Golmud;
20: Wuwei; 21: Weili; 22: Jinghe; 23: Guazhou; 24: Altay.
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Fig. 7 PCA analysis of moisture absorption rate and floating rate of goji fruits from different producing areas. t[1]:Component 1; t[2]: Component 2; R2x[1]:

Contribution rate of component 1; R2x[2]: Contribution rate of component 2.

TR 2GR R AR O E L alghEE, RET
2 (R TE IR B A A7 T R 0 R PR B R, e
R ZR — T ] B S AT I 7 R4 8 vh S 2 1

[ — 7 DX M AC 1Y) b 3 A AR I A BAT AR 1,
RTINS WA Wi SRIGET IR, P
L7 XD 22 0l B 1 2 i A A T A AR A ) 2
FRE Saiic T RIRERM EFR, AR
X Z A XHIAIAC, DRI b R MR A
SEMIAC R 2 FTAT I, BABLSENAEM . AFE
WX HIAC ) LR AR R A T 7, WTRES A
X ARG 7o S BN —E A R, (HA
PR SR RIS 75 2 — D T AT IR IE . T34, %
JE B b R AR R AR R X o M ] o
JRHIRIRC T, FFANBE S A X 7 KR 73 7 X
Mt 7, R EARR A T IR S E AR X
Hte 7 A SR Z R TEAR, 2SI ATR
AT R 7 SRR o R A

B

[1] AMAGASE H, FARNSWORTH N R. A review of botanical charac-
teristics, phytochemistry, clinical relevance in efficacy and safety of
Lycium barbarum fruit (Goji) [J]. Food Res Int, 2011, 44(7): 1702—
1717. doi: 10.1016/j.foodres.2011.03.027.

[21 ZHAO Q S, DONG B T, CHEN J J, et al. Effect of drying methods on

physicochemical properties and antioxidant activities of wolfberry

B3]

[4

[5]

[6]

[]

[8]

(Lycium barbarum) polysaccharide [J]. Carbohyd Polym, 2015, 127:
176-181. doi: 10.1016/j.carbpol.2015.03.041.

QIU S L, CHEN J, CHEN X, et al. Optimization of selenylation con-
ditions for Lycium barbarum polysaccharide based on antioxidant acti-
vity [J]. Carbohyd Polym, 2014, 103: 148-153. doi: 10.1016/j.carbpol.
2013.12.032.

WANG C C, CHANG S C, INBARAJ B S, et al. Isolation of
carotenoids, flavonoids and polysaccharides from Lycium barbarum L.
and evaluation of antioxidant activity [J]. Food Chem, 2010, 120(1):
184-192. doi: 10.1016/j.foodchem.2009.10.005.

WANG J M, HU Y L, WANG D Y, et al. Lycium barbarum poly-
saccharide inhibits the infectivity of Newcastle disease virus to chicken
embryo fibroblast [J]. Int J Biol Macromol, 2010, 46(2): 212-216. doi:
10.1016/j.ijbiomac.2009.11.011.

SU G H, MI X S. The pharmacological mechanism of Gougqizi as
herbal medicine as well as food [J]. Chin Bull Life Sci, 2015, 27(8):
1070-1075. doi: 10.13376/j.cbls/2015147.

JRERE, KRFR, MM T4 REMHE Q] B,
2015, 27(8): 1070-1075. doi: 10.13376/j.chls/2015147.

WANG H J, SHI S S, WANG S C. Can highly cited herbs in ancient
Traditional Chinese medicine formulas and modern publications
predict therapeutic targets for diabetes mellitus? [J]. J Ethnopharmacol,
2018, 213: 101-110. doi: 10.1016/j.jep.2017.10.032.

XIAO J, GAO H, ZHOU Z Q, et al. Recent progress in the study of
zeaxanthin dipalmitate [J]. Chin Sci Bull, 2017, 62(16): 1691-1698.



590 T A ) 22 4R

08 4%

doi: 10.1360/N972017-00262.
MR, w5, MRS, S MR MR R ER AR ]
AR, 2017, 62(16): 1691-1698. doi: 10.1360/N972017-00262.

[9] LIPF XIAO B X, CHEN H L, et al. Lycium barbarum and tumors in
the gastrointestinal tract [M]// CHANG R C, SO K F. Lycium barba-
rum and Human Health. Dordrecht: Springer, 2015: 85-97. doi: 10.
1007/978-94-017-9658-3_6.

[10] REEVE V E, ALLANSON M, ARUN S J, et al. Mice drinking goji
berry juice (Lycium barbarum) are protected from UV radiation-
induced skin damage via antioxidant pathways [J]. Photochem Photo-
biol Sci, 2010, 9(4): 601-607. doi: 10.1039/B9 PPO0177H.

[11] DUAN Y B, YAO X C, CHEN X H, et al. Protective effect of Lycium
ruthenicum on peripheral blood system against radiation injury in mice
[3]. J Chin Med Mat, 2015, 38(6): 1242-1246. doi: 10.13863/j.issn
1001-4454.2015.06.033.

BOREMS, BER R, BRI, &% SRSURIRC 4R SR 0/ B I R 2t
R ER [, "F2544, 2015, 38(6): 1242-1246. doi: 10.13863/).
issn1001-4454.2015.06.033.

[12] XING X W, LIU F Y, XIAO J, et al. Neuro-protective mechanisms of
Lycium barbarum [J]. Neuromol Med, 2016, 18(3): 253-263. doi: 10.
1007/s12017-016-8393-y.

[13] YE M, MOON J, YANG J, et al. The standardized Lycium chinense
fruit extract protects against Alzheimer's disease in 3xTg-AD mice [J].
J Ethnopharmacol, 2015, 172: 85-90. doi: 10.1016/j.jep.2015.06.026.

[14] CHEN J J, CHAO C C T, WEI X Y. Gojiberry breeding: Current status
and future prospects [M/OL]// SONEJI J R, NAGESWARA-RAQO M.
Breeding and Health Benefits of Fruit and Nut Crops. IntechOpen,
(2018-04-10) 2018. doi: 10.5772/intechopen.76388.

[15] State Forestry Administration of China (SFAC). China Forestry Stati-
stics Yearbook: 2017 [M]. Beijing: China Forestry Publishing, 2018.

[16] GONG H G, REHMAN F, YANG T S, et al. Construction of the first
high-density genetic map and QTL mapping for photosynthetic traits in
Lycium barbarum L. [J]. Mol Breed, 2019, 39(7): 106. doi: 10.1007/
$11032-019-1000-9.

[17] ZHANG X P. Innovation-driven, transformational development, polishing
the “Red card” of Zhongning wolfberry [J]. Ningxia For Commun,
2018(3): 42-43,45.

KT QBTSN FAULRR #rsth i eaas s [ TEMK
Ak, 2018(3): 42-43,45.
[18] LIU P W. The research of an impact on redrying processing by the

tobacco physical characteristics of the different regions [D]. Changsha:

Hunan Agricultural University, 2013: 37.
XURESC. AR X AR - B R 0 SR I LR A4 [D]. &K
W WE AR K, 2013: 37.

[19] DING X M, XU X H, XING S, et al. Application of data analysis by
SPSS and figure construction by excel in the graduation thesis [J]. Res
Explor Lab, 2012, 31(3): 122-128. doi: 10.3969/j.issn.1006-7167.2012.
03.033.

TEHME, 4L, TTRRA, 5. SPSS#dls 4 # & Excel /£ BEIZE HL it
ORI A [I]. SesE RS &R, 2012, 31(3): 122-128. doi:
10.3969/j.issn.1006-7167.2012.03.033.

[20] ZHANG J, ZUO P L, CHENG K B, et al. Feasibility study of dynamic
contrast enhanced magnetic resonance imaging qualitative diagnosis of
musculoskeletal tumors [J]. J Peking Univ (Health Sci), 2016, 48(2):
287-291. doi: 10.3969/j.issn.1671-167X.2016.02.020.
wdh, ZLHF, FEIOR, 5 ShES R Ru IR SEH TR R G
FETEZII AT IE [3]. AERUREEZAR(BE AR, 2016, 48(2): 287
291. doi: 10.3969/j.issn.1671-167X.2016.02.020.

[21] YANG Y H, GONG H G, HUANG Y F, et al. Changes of nutrient
element contents in four Camellia oleifra strains leaves [J]. Nonwood For
Res, 2015, 33(2): 112-116. doi: 10.14067/j.cnki.1003-8981.2015.02.020.
WL, 288, HAT7, & 4 MIRER RN NS ETRTRS
BAMEHIR [9]. L3RBT 9E, 2015, 33(2): 112-116. doi: 10.14067/j.
¢cnki.1003-8981.2015.02.020.

[22] LU L, LIU Q, DING B, et al. Origin traceability of cherries by mineral
element analysis [J]. J Instr Anal, 2020, 39(2): 219-226. doi: 10.3969/
J.issn.1004-4957.2020.02.008.

JIEN, XU, T, 45 TR RSN T B 3.
HrimliRk 2 4%, 2020, 39(2): 219-226. doi: 10.3969/j.issn.1004-4957.
2020.02.008.

[23] MA H J, ZHANG X R, CHEN H Y. Quality of Lycium barbarum L. in
different regions [J]. Acta Agric Boreali-Occid Sin, 2015, 24(8): 153
156. doi: 10.7606/j.issn.1004-1389.2015.08.023.

TLG7E, TRIROR, BRELF. AN X MOAC 5 LEEmT e [9]. bRl
4%, 2015, 24(8): 153-156. doi: 10.7606/j.issn.1004-1389.2015. 08.023.

[24] XIE C X, SONG J Y, HAN J P, et al. Research on genuineness
evaluation and regionalization of Chinese medicinal materials [J].
World Sci Technol Mod Trad Chin Med Mat Med, 2016, 18(6): 950—
958. doi: 10.11842/wst.2016.06.002.

WRRE, RATT, Sdd, & hAMIERETO 5 X8 D]
HAREFAR PB4, 2016, 18(6): 950-958. doi: 10.11842/
wst.2016.06.002.



