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Analysis of the differences in phenolic substances of 3 varieties of Lycium
barbarum from different production areas in Ningxia
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ABSTRACT: Objective To comparatively analyze the differences in phenolic substance content among 3 varieties
of Lycium barbarum from different production areas in Ningxia. Methods A total of 36 Lycium barbarum samples
of Ningqi No.1, Ningqi No.7 and Keqi No.608 from different production areas in Ningxia were collected. The

differences in the content of flavonoids, phenolic acids, carotenoids and betaine in Lycium barbarum were monitored
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and analyzed, and identification model of Lycium barbarum from different production areas based on phenolic
substances was constructed. Results The flavonoids, phenolic acids, carotenoids and betaine in Ningqi No.1 Lycium
barbarum from different production areas showed significant differences (P<0.05) among 4 production areas. The
content of phenolic substances in the Hongshibao production area was significantly higher than that in other
production areas. The flavonoids, carotenoids and betaine in Ningqi 7 Lycium barbarum showed significant
differences among the 5 production areas. The content of phenolic substances in the Hongshibao production area was
significantly higher than that in the other production areas. The flavonoids, phenolic acids and betaine in Keqi 608
Lycium barbarum showed significant differences among the 3 production areas. The content of phenolic substances in the
Zhongning production area was significantly higher than that in other production areas. An identification model of Lycium
barbarum from different production areas based on the orthogonal partial least squares discriminant analysis discriminant
analysis method was established, and its overall correct discrimination rate was 100%. Conclusion There are
significant differences in the content of phenolic substances among Lycium barbarum from different production areas

in Ningxia. This study provides a reference basis for the development of functional components of Lycium barbarum

FH1TE

and the comprehensive quality evaluation of Lycium barbarum from different production areas.
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2530 . BERIFE 1,

WY RV E AT B IRER 2 —, TE4 47X
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BN 2.18~3.32 mg/kg, 6-FFARFEIIZRER-3-O- 25 A 1y &
ol 2.41~6.89 mg/kg, AKAITFEHEN 2.53~6.84 mg/kg, SR
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(0.02~0.27 mg/kg). 6-FESEILIRTR-3-O-SF T RUKAIATAE 4
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Table 1 Content of phenolic substances in Ningqi No.1 Lycium barbarum from different production areas

X
BN - —
A bdl Ak KRH ey
T 65.17+0.12° 28.94+0.11° 25.81+0.06° 37.16+0.09°
St T 0.17+0.06° 0.05+0.01° 0.020.01° 0.06+0.01°
Wit e 2% -7-O- 1 8 1 0.27+0.04* 0.05:0.02° 0.23+0.01° 0.07+0.01°
/ii'?i) INZE W -3-0- 25 A Hi 3.32+0.03 3.01+0.02° 2.18+0.07° 2.39+0.11°
6-FH A ik 1L 25 1 -3-O- = AT 5.73+0.04° 6.89:+0.01° 2.85+0.07° 2.41£0.07¢
KAl 5.82+0.03" 6.84+0.01° 2.87+0.06° 2.53+0.06"
JENie 80.49+6.61° 45.78+3.02° 34.16+2.03° 44.61+3.81°
2 JER 0.70+0.081° 0.42+0.03° 0.54+0.01° 0.27+0.03¢
4-FR R R 1.14+0.20° 0.52+0.02° 1.05+0.06 0.35+0.05°
Wi HE 0.73+0.01° 0.70+0.03* 0.68+0.08" 0.56+0.06°
R R 17.34+0.31° 11.32+0.2° 13.15+0.62° 6.94+0.22¢
/(mg/kg)

B 2 2 7.99+0.20° 4.34+0.32° 4.29+0.22° 4.47+0.21°
S B 1.48+0.09* 0.89+0.02° 0.89+0.01° 0.73+0.04°
581 29.38+0.32° 18.19+0.51° 20.59+0.50° 13.32+0.52¢
Tk 0.07+0.01° 0.02+0.01° 0.02+0.01° 0.02+0.01°
B-EIE PR 0.17+0.02° 0.08+0.02" 0.05+0.01° 0.06+0.01°
?fjifogi BB vE R AE R R R 0.87+0.10°* 0.59+0.03" 0.5120.02° 0.41+0.03°
T KB TR R TR 2.17+0.02° 1.96+0.20° 1.74%0.06 0.89+0.09°
JENie 3.28+0.30° 2.48+0.30° 2.3240.04° 1.28+0.20°
LB FHERH 0.16£0.02° 0.24+0.01° 0.28:0.02° 0.21£0.01°

/(g/100 g)

W FATARNG R RS 25 7 1 3 (P<0.05), 3 2~3 [A.
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T3 TR 2L 4 SO 41 S B8 7 XA v 7 7 DX 30 e v R
A%, & 29.38 mg/kg Al 13.32 mg/kg. 6 PR 5
SRR S K (0.27~0.70 mg/kg), X T TRt i
17(6.94~17.34 mg/kg), BRI P AR . Y& E A
4 AR A BEES . MARHEX T 1 SHifch 6 Fh
MRS I D ORE, LSRR XMIIERY 6 RErmRIS ) i
2 T A X AL

LIFERRYZEHIE N AR 3.28 mg/100 g, Ny 4 7RIX
B, EAREESERI50.02~0.07 mg/100 g), FKEE
MURE R R TR A A8 N R By, Ko e
(0.89~2.17 mg/100 g). ZLSFER7XHFKBHR . p-HE b
EM p-Rk REE s S 3 MR AR B EER, &
KB DFBRERE R D AP KA B EER. N
ARIFEX TR 1 S Mg H 4 Fh2EHI% M R BERE, 4
SR IXMIACIY 4 RR2EEH S b 2R B S T I XA .

FH S A IR 7 DML S5 B8 77 X5 31 e v e
i, & 0.28 g/100 g F10.16 g/100 g. FHEHLEFEHIZ A
X SR N 0.24 /100 g F10.21 g/100 g FHSEHRTE
ZLSFER T IR A7 X B 1B 35 22 /(P<0.05), HIHKY
AT KON B .35 28 5 (P>0.05)

212 TRIF

RAELAFEE . KO b P ESE T 7
SHACRE S, XEREDT XA TAD 7 b S A T
FERU 22500 S5 2.

THE 7 S rh R R K 34.09~72.36 mg/kg, BT e
A 22.53~51.70 mg/kg. SeA Rz T I 2K -7-O- 0 A BT Y
FERAK(0.03~0.18 mg/kg). A5 -3-O-Z5FH T A& 7t
7 4.91~8.84 mg/kg; 6-F EILILZEEY-3-O- =AM &>
2.53~5.81 mg/kg; KA &N 2.61~5.83 mg/kg, L%
S3-O-ZEFMT A . RO Fh T 34" KA BE
25 5¢(P<0.05), 6-H1 UL 1L 245 By -3-O- A Bl 17 AR AL AT 78
A5, PTRTE 3 A7 XA B E 25 (P<0.05). M
ARF=R AL 7 oMt 6 Rty b Bk A, 40
SELR S XAACIY 6 FivE i 24 o7 i 2 v T A XA AL .
B A TE S AN IR AT B R

TR R FEL TS BRI 2 7 KA B AR A, &
52.29 mg/kg Fil 16.97 mg/kg. 6 Fi i iz 2549 J5t ok iR 2
K (0.46~0.84 mg/kg), X7 TR i (11.47~
42.53 mg/kg), HABMIEL & HAE 0.29~5.92 me/kg ZIAl, R
PRI TELT SRR . R ORI = X B 22 5,

Fz2 TREXTIR 7 SHICHBMEMREE

Table 2 Content of phenolic substances in Ningqi No.7 Lycium barbarum from different production areas

B FEIX
FEhR - -
L1 Kk m Hy R bl b3
T 51.70+0.01° 36.46+0.07° 22.53+0.09° 35.94+0.01° 23.5340.03°
SEM Rz A 0.110.09° 0.10£0.01° 0.0940.01° 0.0440.01° 0.03+0.01°
Wit iz 2 -7-O-#5 4 0.11x0.09" 0.09+0.01° 0.18+0.04° 0.05+0.01° 0.08+0.01°
WK
/(E N")]j‘) 125 By -3-0- 2= AT 8.84+0.09" 7.74+0.02° 5.79+0.03° 5.10+0.05¢ 4.91+0.01¢
mg/kg
6-H A FE I ZR B -3-O- 2= A MY 5.81+0.20° 2.92+0.06° 3.61+0.10° 2.53+0.09¢ 2.87+0.07¢
KAl 5.83+0.01° 2.9840.06° 3.78+0.02° 2.610.01¢ 3.01£0.01¢
=8y 72.36+0.70° 50.28+0.90° 35.98+1.40° 46.27+1.58° 34.09+0.12°
LR F R 0.69+0.03¢ 7.79+0.11° 9.54+0.20" 0.29+0.06¢ 0.37+0.09¢
4RI R 1.40+0.08" 1.24+0.01° 0.66+0.08% 0.59+0.04¢ 0.72+0.03¢
W R 0.8440.03° 0.4620.01¢ 0.7620.05° 0.65%0.06° 0.59+0.07°
\ i3 e
/?’%;;) X SR 42.5342.10° 14.15+0.54° 26.71+1.30° 11.47+0.72° 13.31£1.20¢
mg/kg
[OE7A 5.92+0.10° 3.67+0.32¢ 4.62+0.30° 3.42+0.33¢ 2.67+0.09¢
SEBT R 0.90+0.09° 0.93+0.01° 0.70+0.06° 0.55+0.01¢ 0.38+0.06°
sS4 52.2940.23° 28.25+1.01° 42.98+1.60° 16.97+0.75¢ 18.04+1.20¢
FoREE 0.0240.01° 0.0440.01° 0.0240.01° 0.0240.01° -
B-AEE N E 0.10+0.01° 0.08+0.01° 0.09+0.01° 0.06+0.01¢ 0.03+0.01¢
L 13 B-B T R AR R TR 0.54+0.02° 0.39+0.03° 0.05+0.06° 0.32+0.01¢ 0.14+0.01¢
/(mg/100 g)
mg/100 g
FOR B AU R iR 2.43%0.11° 1.69+0.02° 1.56+0.05" 1.11£0.10° 0.20+0.05¢
=8y 3.10+0.13* 2.19+0.06° 2.21+0.11° 1.51£0.10¢ 0.38+0.05¢
RS B 0.21+0.10 ¢ 0.330.01° 0.3040.03° 0.2740.01¢ 0.21+0.01¢
/(g/100 g)

T R BRI
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FES-Z R = XA B B 225 4- IR P R TELL
SPE L KRR PP AR XA S . Kl
PR IR S A XA B 2 R, Ay 4 AP RAR
A REES . NEFGREELFEMB T XA B EER,
FEHAR 3N KAHRA B2 R BRSSP
P M HA 328 5, FE R AFED 7 XARA 8%
%5, SREBRED T PP MEAG A BEES, F
CLAFRFIRR T RO AT B 22 5 0 MORTE X T4 7
SMACH 6 IR R R E, LR XML 6
T R 24 400 I 0 5 o T LAt ™ DX M AT, o T R B R 2T S R
Kb A 77 X HA B3 22 5, 167 FE pdg ™ KA
HAREESR.

e N EBEAE 0.38~3.10 mg/100 g Z[il, EHRKHE
o ERT0.02~0.04 mg/100 g), BAERMIG T KARKG H;
TR B Z DR RR I 7 1 5(0.20~2.43 mg/100 g). B-# %5
R B-FE R AFHR R TR 25 143904 0.03~0.10 mg/100 g FI
0.05~0.54 mg/100 g, FABEAKK D HHAL™ X HA R
FER, HRWRAHABEZES . -8 DR SFE,
-5 FE Mg X R B 2R R, R RE T R T O
HARZEZES . f-REFAMRBRERERR T % Filf bk
Y= X B B RS, ELASFRMp T XA B
S BAKE R VMR ELT T | B Mg X A
ARERS, ERRAMP T XARAREES . WA
=X AL 7 SMft i 4 MRS N FOkRE, A5 E X

BN RN E, FEMEAE X B BEES.

FHEEm SRR O X Ai5(0.33 2/100 g), ZISFERA
PelbRIZ " X AER(0.21 /100 @) 3 XY & i 0.30 ¢/100 g,
FE TR G RN 0.27 g/100 go FEEMEAERI A . TS
PR A WS, LSPGO EA R
2.1.3 #4608 5

FAEFEMY . T EbEHT 608 SHIRCAE S, X
ANEF= X ABT 608 5 Hh i B 284 5 A 70 2 A 25 4
Bro 5 ILER 3.

FHT 608 A AT 1 i i B 25.24~53.83 mg/kg, 77
T & A HE R b e 7 (18.92~40.89 mg/kg)., Fffithz
T R R 2 -7-O- M 4 BT 19 & B A 1%(0.03~0.41 mg/kg)-
I ZRB-3-O- = H A5 1.20~4.42 mg/kg; 6-F &%
12 -3-O- =B H & 50 1.89~4.08 mg/kg; KAl &5
4 1.97~4.36 mg/kg, T . ILEM-3-O-=FHH . 6-H 4
T A B -3-O- 25 A i FURALATAE 34 = X oA i 3 2
F(P<0.05), SRz 17 il Bz 22 -7-O- A BT A 3 N7 IX.
ANEAF BEEF(P>0.05). MR XEHT 608 S Hifd
6 B R A, #hith ™ XA 6 Fh i i 2 Jo A
I T A XA L B R R AR 3 N X A B
E5.

3% B TE 14.87~26.25 mg/kg Z 18], 6 FIEAE LY
S5 AR IERR (0.48~0.92 mg/kg) 4% 51 (0.34~1.40 mg/kg)
TR, WG A S AR (9.45~10.20 mg/kg). FTER AR
GREPT X EL 11.95 me/ke; 4-REERR SRR

#3 FREIFXRIC 608 MIChEI XM R S 2

Table 3 Content of phenolic substances in Keqi No.608 Lycium barbarum from different production areas

- eI
D — — -
el Mk ey it
T 18.92+0.30° 28.16+0.05° 40.89+0.03"
SR T 0.03£0.01° 0.04:0.001° 0.04+0.05
Wit Bz 2 -7-O- 71 Bl 0.04+0.01° 0.04+0.01° 0.41£0.01°
HZE/(mg/kg) 1128 -3-0- =75 i 2.02+0.10° 1.20+0.04° 4.42+0.06
6-F Ak 2R 93 -3-O- 2= AT 2.5240.21° 1.89+0.03¢ 4.08+0.02°
ARALFF 2.48+0.20° 1.97+0.05° 4.36+0.02°
B 25.24+2.01¢ 30.34+3.30° 53.83+1.12°
SRR 0.37+0.02° 1.40+0.52° 0.34+0.06"
4-FRHOR PR 1.44+0.12° 1.49+0.03* 0.54+0.02°
i R 0.65+0.02° 0.92+0.03" 0.48+0.01¢
B iR/ (mg/kg) XA R 9.45+0.41° 9.56+0.61° 10.20+0.23°
P 5 1% 3.81+0.32° 11.95+0.24° 2.75+0.12¢
BT AR R 0.71£0.03° 1.5440.02° 0.56+0.04°
B 16.43+0.23° 26.25+1.02° 14.87+1.61°
FoRER 0.01%0.00° 0.04+0.01° 0.01+0.00°
RN 0.04+0.01° 0.09+0.01* 0.08+0.01°
eI BB R AF A PR R 0.2240.04° 0.28+0.08" 0.05+0.05
[(mg/100 ¢) K Z AR 5.080.32° 3.780.21° 3.6940.20°
R 1.96+0.31° 1.67+0.31° 1.80£0.20°
HF=m8i/(2/100 g) B 0.2240.01¢ 0.47+0.04° 0.29+0.03"
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0.54~1.49 mg/kg; FFTELIR 5 HN 0.56~1.54 mg/kg. BHIR
R h SR IERRAE b XS o K B B R, T
FEl bR AR it XN A B 25 57 4- R ER T RTEER b
X HA REZES, fEEMS R KON A B2
WRERR | BTARAR | S PRTARAR R AR M A 3 X LA B
25, SWEERIE 3 M= XAHA BELER MRFEF=XT
o 7 S At 6 RIS T R A, T XML 6
Tl gy TR 245 A Jo i 2 v LA™ DA A

2% PE BN 1.67~1.96 mg/100 g, EXRWES
HR{K(0.01~0.04 mg/100 g); FKBZ XU BRI & & fix
5(3.69~5.08 mg/100 g). S-H1% NE A f-Fadk Khe i BR K
AR 0.04~0.09 mg/100 g, 0.05~0.28 mg/100 g, K
HEEI DX AABEES . WX g8 h&E
A" X HA B EESR, Eh TR XN RA B E
K5t p-ROEE AR RRERTE SR X HAT B 2 5, 1l
MGFIR T RARA BEES . FOREZ MR R R 72
3ATPRARA B EER.

A TP T KR 0.47 ¢/100 g, FEARZ ™
X4 0.22 g/100 g, =X K 0.29 g/100 g, FHZIRAE 3 4>
XA B2
22 AEERAERHHIRR M E
221 TAFHANER

o TR . R . JSEA N ANE SRR AN R 7 XA
RS H AT T, SR OPLS-DA 234, #MHTAT 1 54
FORIASR] 7 X S SRR 45 SR UL 1, [ a B R AR B (RX)
FIFGE F1(R2Y)53 319 0.971 F10.988, Ui W42 )L 1T,
TR GE 25505 F(O%)H 0.962, FTARIRE X B TAL 1 EHfe
A BAFHITRINEE /7 AL OPLS-DA HYHIGIEE T, &7 X
MMIAC RERA 10 X A0 TF . M ™ RS 4 B vhege ™
AR . 5 = IR Ak bl by Rk ™ KRS — 4B
ZLSFAR T X AES — S DU BR A A bl 1o DSR4 AT, 2T
SR MY . KA 4 AR T 1S AL E
B2 100%.

SRy i — A X 4 R 43 L TR A T A AR i, 75 )
OPLS-DA %) VIP F(F lc). BRI VIP HKXT 1
PERHE R HE, VIP [EMR, ARG AEA ™ X 0] 22 58
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