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Analysis of Phenolic Compounds of ‘Heiqi No. 1’

and Wild Lycium ruthenicum Murr.

WANG Qin', LIU Fenglan', MAO Jinmei', WANG Jianyou’* , HAN Hongwei', LI Yong'

(1 Institute of Economic Forestry, Xinjiang Academy of Forestry Sciences, Urumgi 830063, China; 2 Department of Science and

Technology Popularization, Xinjiang Academy of Forestry Sciences, Urumgqi 830063, China)

Abstract: Taking ‘Heiqi No. 17 and wild Lycium ruthenicum Murr. as research subjects, we determined
and analyzed their total phenolics, total anthocyanins. total tannins, individual anthocyanins and individual
nonanthocyanin phenolic compounds. The results showed that: (1) the total phenolics, total anthocyanins
and total tannins of ‘Heiqi No. 1’ were 14 250, 390 and 3 330 pg/g higher than those of wild L. rutheni-
cum. (2) There were 4 individual anthocyanins in ‘ Heiqi No. 1’ and wild L. ruthenicum, including 1
diglucoside, 2 coffee acylated glucosides, and 1 coumaryl glucoside. The 4 individual anthocyanins of
‘Heiqi No. 1”7 were all significantly higher than those of wild L. ruthenicum. The content of individual an-
thocyanins in ‘Heiqgi No. 17 was 116. 88% (5 672. 8 pug/g) higher than that of wild L. ruthenicum. The
content of malvidin-3-O-(6-caffeoyl)-glucoside in ‘Heiqgi No. 1’ was 14. 93 times than that in wild L. ru-
thenicum. (3) There were 29 individual nonanthocyanin phenolic compounds in ‘Heiqi No. 1’ and wild L.
ruthenicum, including 7 flavan-3-ols, 4 hydroxybenzoic acids, and 18 flavonols. And the content of proto-

catechuic acids was the highest. However, the content of individual nonanthocyanin phenolic compounds in
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‘Heiqi No. 17 was 51.42%(2. 71 pug/g) lower than that of wild L. ruthenicum.

Key words: Lycium ruthenicum Murr; ‘Heiqi No. 17; wild Lycium ruthenicum Murr. ; phenolic com-

pounds

B AMAC (Lycium ruthenicum Murr. ) 5 i #F
(Solanaceae) #] 1. J& (L ycium) & M- £2 i ) K , B
A R I PR A AR AR v g A e v
B HON T R AT T R X 7R R
e, SRR A SRR 55 E N X R L R R L
P S5 P HAT ST 2. LA R R RS R R A
2SR TR A A RO A 3R
PR o 7 i 1 DX AN A P R AR A B A B8 0 e A8 R
JE AR SR T T R A RS BT . BB B
B R AR M AL N AR © R, S 4 [ A R
RAAL X, RS 5 S H AT s ME— I AR
DR A YRR L A o A B SR A AT R, k) R 22
WFIE 1A A b 315 % < AL — 57 LA D R PR 1 43
52 L 5 H TR X RAL — 57 B B 28 W B BT 1
AR ULARE o A DL SRS — 5 R AR BRI AL K
WFFEXT G % AR S By L S 8 SR T R AL
0 FIAE A (0 B4 1y 28 ) o 9 A 00 5 o3 A L) 3B
N TBAL— 5T Y I 2R )RR S X SR A AL Y %
BB M S K
LRI
1.1 #R5NE

TR ORE Ay i i X B A SRR A AC L LA B el B
SEMOIL Bl 22 B 2k B A0 AR BT R B AL— 5 CR Bl g
5B R-SC-LR-018-2014) , i, BAL—5 R T
i 6L U N e A B HH S 30U A R AL — SR A
J7HE M 5 B A SRR MR SR T N RS AL B BE HUOR
E 58 v N NS

T P R TR AR R 1 R R Bk R L Y
PR AR AN A AL E AN A TR
R L OGS R A A A Y B R EE T T Ak T
AR PEE PR N AL O H AR AEY Ry (0
afi, JE2 [ Sigma 2w 53 E Fluka 205 7™ 5

1A F2A HA B H AUW220D 1§ KF . H
A5 H UV-1800 43366 1t . f8 E Ependoff 5804R
ORRHRE Ol BRI QYC-2102C 18 IE £ K
Jest il e B FD-EC-50 ¥R T #L. b ¥ H1 A= R206 JiE 4%
RN T H Agilent 1200 51 LC/MS AR (435
BT ER AL .

1.2 WEFE
IR R B A SRR AD A R AL — 5 RS B

SR J5 W R L R T HLR T 5 BBORAL T8 2 g,
JIA 20 mL #h 7R T BV W (60 20 R, 0. 1 20 3Rk
A SR IO O SR b R SR R
ST, R Folin-Ciocalteu 73 %' B2 K6 i v
e Sy L R TR AR R &R
0.5~8.0 mg/L. RH pH /R 2235 & B AL 1
GEYLVGRU R R WA T RN, RH
FRLET 4 38 7 o 7 i L B LRSS R R
RGPS 0. 1~1.6 mg/L. ZMEFH " I
R A HPLC-MS/MS 3l 5 B R 48 6417 28 I
AR AL O BRI 2R W o 5 A

BAPARE A0 T 2 W) ARG I B (5 1 2% Kromasil
100-5C ¢ {434 (250 mm X 4. 6 mm, 5 pm), fi ik 1
mL/min. A 3 50 C. J% K 525 nm, £ 5 30 pl.
MSD 25 . 8 F Ui 4 EST I, 1IE & T b8 &
J178 30 psis TP EN 12 L/ min; 4 450 34
300 C; B FHMIEE N 100 ~1 500 m/z, B
0.45 pm JoHL AR B U8 I B 2R 20 A 4 FF o
53, MR DR I ) L 2 B A S A AT I SR )
it HPLC-UV-MS/MS $i8 803 e " b 47 2 P o #r o fill
FH W AE 2R 38 -3-O- 2 % W5 17 A ity ABObR E il 22, 422 IR
o o i 2 T 0 Oy R X PR A €5 P E AT

A AL (01 B 1 2 W 5T A I ) € 3 A% R« SB-
Cs 034 (150 mm X 3 mm, 5 pm), #Hii# 1 mL/
min, FE¥ 30 CL %K 280 nm. #E4h 10 pL, MSD &
w7 ESTIR, 8 7880 548 TR 1ok 30
psi; TR A 10 L/min; TR EFIEE N 325 C;
B HEMEE R 100~1 500 m/z, FEAh 0.22 pm A
PUAR G U 5 A IR AT AR S T A 3 . AR
O/ BRI ) BB R B8 1 O 2 BR 1 2 5 4 4 T T 2R )
it HPLC-UV-MS/MS 48 803 P 17 € Mo i o Al
FHBE R WINMERR i B 2R L2 3R 45 S b i ABOb s
2, i BB 1 il 4 [ 0 R dE A 7 B i
1.3 HiRAE

K H] Excel 2007 Ge it 73 A B4 547 56 il £ 4
P, DPS 7. 55 thXR 4y £ L Bk xof B gk
1126 5 W E VER I

2 AR5

2.1 AHMERGTHEYRSELLR
W 2 W) PO R A — e A R A L



10 4 E

554 IRAC — B 5 I A SRR A AC Y I 2 ) ST A0 A

1837

AW HAER AR A R R TR
& R LA CE B M T RE  mT IR B ko B R A
SEC IR AP e R R — ORI Y 6
2 2 LA I8 AR AR TR ) At R v b T SR
R HABRY B, TR R a2, A
BEHRE ) AR R Seh T R . 22 TR AL
S ) L SR AT 19 A 00 €558 1 R XU, 30 52 i 25 L £
fofe, A EE A, R 1 Al 58 R
FOAH LA, © BRAC— 57 0 B & 2 i 1) 63. 56 %0, KAk
A S EE i 3.65%0, BT AR E N 119.35%.,
2.2 MMERMRREGCEEEYRSELR
H1 2% 2 R 1 Al B — 5 R0 A R A
FOEAG I 4 Fp oA R 4G (Bt . b, BUR A R 1
x1
Table 1

ol o wn vl B b A 2 0E 2 B, A TR AL R AR L
Fofr o DA H A0 3R 3R A 4 T S L AR AT A B i
o CRAC 5 FIEE AR R A AT W] Rb AR AE
TEHRAEZER., B 5 hREL O S &

e B Ay« Y6 28 3R i 5 A4 o 4 0 > A
27 25 WP G R 2 R > AR AR R A >
P72 2 7 R AL 2 L SR L 53 ) Ry
96.15%.2.49%.0.69% A1 0. 67% . H . L1k
AT 72.90 pg/g. 5 BALEAT LB 0. 69205 Tk
TR %5 B 1 10 453,46 pg/g, A7 BB @1 L B
99. 3100, HfA: MR H AT i B PR AR €04 1 4 fh o 3
I« HY R A 52 2R o e 7k b i 25 > R E R R
TRERET > AR R A OB A > W AR

‘BRE-SMBEERMECHBEYRSELER

The comparison of phenolic composition content in ‘Heiqi No. 1’ and wild L. ruthenicum

24 JF Phenolic composition

BAL—5 7 A PR R M AL
Heiqi No. 1 wild L. ruthenicum

B (& FERIT) Total Phenolics (Gallic acid, pg/g)

BT (PR ZE-3- A M) Total anthocyanins (Malvidin-3-O-glucoside, pg/g)

BT (JLE #EIP) Total Tannins (Catechin, pg/g)

36 670+210a 22 420+1 820b

11 070+540a 10 6804 340a

6 12041 040a 2 790+370b

T A — AT AN R B0 B R R bR 22 5 B3 (P << 0.05) . F Al

Note: Different normal letters within same row indicate significant differences among materials according to Duncan’s multiple range test

(P << 0.05), The same as below
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Table 2 The comparison of individual anthocyanins content in ‘Heiqi No. 17 and wild L. ruthenicum

B AL (B 7T

Individual anthocyanin

16417 & it Individual anthocyanin content(pg/g)

Mt —*5 Heiqi No. 1 A= BB AC Wild L. ruthenicum

F L AE 2 28 45 49 B Petunidin-3, 5-O-diglucoside
FF 35 7 S o e B 1k 75 25 B Petunidin-3-O-(6-caffeoyD-glucoside
T A R 2 il kAL A 29 8% T Malvidin-3-O-(6-caffeoyl)-glucoside

AR FE T F AL 29 81 Dephinidin-3-O-(6-coumaryl)-glucoside

72.90%3. 31a 36.97+4.97b

10 121.36=£78.51a 4762.71+£530.77b
262.47x2.23a 17.58=E1. 74b

69. 6340. 80a 36.3043.80b

B E Total content 10 526. 36a 4 853.56b
601 520 nm, 4 nm(1.00) 601 520 nm, 4 nm(1.00)
501 A 501 B
§ 40 é 40t
S S
E 30r g 30F ]
20t = 20f
# 10} # 10}
0F— oF— e - -

0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
4% 8111} 1] Retention time/min

&1
Fig. 1

0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
{4 B4 I} i1] Retention time/min

CRRAC 7 CA) T A= B R AR AL (B) B FE 649 HPLC €43 5]
Determination diagram of individual anthocyanins in ‘Heiqi No. 1’ (A) and wild L. ruthenicum (B) by HPLC
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Table 3 The comparison of individual nonanthocyanin phenolic compounds in ‘Heiqi No. 1’ and wild L. ruthenicum
AR
e 176 0 5 B R Individual nonanthocyanin phenolic content(pg/g)
Category Individual nonanthocyanin phenolic W A A A
HeiQi No. 1 Wild Lycium ruthenicum Murr.
J5AE 6, & Procyanidin Bl tr tr
#5 LS E Gallocatechin 0.0440. 00a 0.0440. 00a
Fks )LZE & Epigallocatechin 0.22%40.00a 0.2240.00a
ok JLZ % Catechin tr tr
Flavan-3-ols JEAE 4, % Procyanidin C1 tr tr
JE A {1, & Procyanidin B2 tr tr
2 JLZE & Epicatechin tr tr
/it Subtotal 0.26 0.26
J5 L% W2 Protocatechuic acid 0.9540.02b 2.27£0.11a
BB T A EGCG 0.53%£0. 00a 0.5320.00a
Hydin PR o RILERWAT M ECG r ir
IK# 1R 2-Hydroxybenzoic acid 0.0840.00b 1.1140.08a
/it Subtotal 1.56 3.91
2 A5 -2 FLBE T Myricetin-galactoside tr tr
A% M -4 24 B Myricetin-glucoside tr tr
— &M 2 2 Dihydroquercetin 0.0240.00b 0.1040.02a
it Jiz 2% -3-O-%5 25 Bl R T Quercetin-glucuronide tr tr
it iz FZ-3-O-2E FL i Quercetin-galactoside tr tr
Hit B2 2% - % B 1T Quercetin-glucoside tr tr
& 1% B Dihydrokeampferol 0.07240.01b 0.122£0. 04a
T FH =2 F BT Syringetin-galactoside 0.21+0.01a 0.20+0.01a
T & 2-3-O-# & B Syringetin-glucoside tr tr
%‘;E‘@Oﬂfﬁ FLZEBE R 3-O- i % ¥ 1 Isorhamnetin-glucoside tr 0.24
Wil 2 Z-3-O- R 228 Quercetin-rhamnoside tr tr
1 25 1 -3-O- B 25 Bl 17 Kaempferol-galactoside tr tr
111 25 My -3-O-%5 %5 1 Kaempferol-glucoside tr tr
¥ HEld Myricetin 0.1740. 00a 0.1740. 00a
T %% Syringetin tr tr
PE A7 ) G 7 - #A B R Laricitrin tr tr

5+ Bl 25 5% Isorhamnetin

0.2740.00a 0.27-+0.00a

M f2 2 Quercetin tr tr
/Nt Subtotal 0.74 1. 10
B Sum of nonanthocyanin 2.56 5.27

Hatr FoARIR =

Note: The tr means trace
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Fig. 2 Determination diagram of individual nonanthocyanin phenolic compounds in Heiqi No. 1(A) and

wild L. ruthenicum (B) by HPLC
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