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Abstract

Purpose: Lycium ruthenicum Murr. is a nutritional food that has been used widely for treatment of heart disease, abnormal menstruation,
and menopause. Methods: In this study, the crude protein, crude lipid and crude ash contents of two different Lycii fruits with different
colors were investigated, and their color values, total sugar, pH, total anthocyanins and total carotenoids were analyzed. Results:
Regarding crude ash, crude fat and crude protein contents, the L. barbarum showed higher in crude fat and crude protein contents than
black fruits, whereas L. ruthenicum showed higher contents than black fruits. Regarding mineral composition, mineral contents were in
the other of K, Mg, Mn, Na, Zn, and Fe. The K content was high in all of the samples, and the contents of Cr and Cu were not measured.
The pH values of L. ruthenicum and L. barbarum were 5.00+0.01 and 5.08+0.02, respectively. The total sugar content of L. ruthenicum
was 45.45% while that of L. barbarum was 45.43%. Ascorbic acid content of L. barbarum was 50.86+3.63% while that of L. ruthenicum
was 6.3£1.40%. The total anthocyanin content of L. ruthenicum was 462.22+0.41 mg/100g, although no anthocyanin was detected in L.
barbarum. The total carotenoids content was 812.25+6.01 mg/100 g in L. barbarum, although that of L. ruthenicum was not measured.
Conclusion: The results from this study indicate that there is a large difference in the composition of functional ingredients of L.
ruthenicum and L. barbarum. There is a strong possibility of L. ruthenicum to be developed into color food sources.
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1. M2 T71AHL. ruthenicum)= A732%, E73E 2 #7470
a7} e olE AL Gul F FEAOH, il 2
F& A 7 K Lycium barbarum L)} 73S G - A 2@ gFAe o3 avely Rud v Atk(Inbaraj
ZVAKL. ruthenicum Murr)E T71AHE HEdhHs T2 BS % 2008, Wang CC 5 2010). L&t} o] F 247Z-o] o}
SolanaceaeA| 2] HE2A]EolH Fa4-& H|ESE ofAo} =7} E F7Ae] gk AR 9 SRS vk A= nju)gk
oA AFFEAERE o] §HolYTE 58] H& dnf 7] Aot Liu Y 5 2014).
AWL. barbarum)= FFHOE 8|1 AT AR =H EV_%‘Q]- A}3) 7} Zlﬁ\—ﬂ‘:ﬁ/\‘] AFEES] A7l oigk B4
AN ;2 AAFEE A= e (Chang RCC & Z71eta T A7) 2L Holgks AT AAE =g
So KF 2008) &+ts}, 4% 51 Al a7} it % A7 AFHL A 53] wabwo] Zhe A=Y,
I 4EA QO 5% grfel dishe oA, 2t olE T By Zo] A4S Y ;]_okz‘;]. Ay ET o] T
Hyole gl ﬂiElLOlE HHE—O]F/}E K Altintas A & b @Alo] SUkstEA A2, A, H2F 2 EFulE
2006, Wang CC & 2010, Yao X & 2011, Zheng J & 59 aHEE Z7FEINA £ AL A2 Foo #A3g
2011, Peng Q 5 2012 Zeng S 5 2014). ShE 2 o T% thekslAl 1aE A 9dthAstadi IR 5 2009, Chan
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EWC -5 2011, Giacalone M 5 2011).

AL Aw) F71AHL. ruthenicum Murr.)e] F AR =
7o HHE 1199 93} Afola hwel thek A3
A HEAdo] =2 5% A EAH0E EYY A
32 WAste] A ALt wHol #¢ Fagt
ol AEEE dHA UtHZheng GQ S 2010). E
o] 98t 1A TJing Zhu Ben Caoy©ll &5l & &

Ae Gu AL AR AR 97 2 A7
& Amshedl AgETa o oA folR AR}
YASOIE BT FedlE de g 14
o A 3% T4 BN AE A= gl
& B 4R P ESOl g3 9T ARY Aol

AT vl FaE7] AR AL E 1A

5 gl #Alol kst e I Ass vl
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1. A=

B Agol A8H AEE 20150 T2 He <o
T71 A Lycium barbarum, Haixi, Qinghai, China)2} $-2|1}
gholl A AujE = Tk 222 FFY F& d
71 A Lycium barbarum, Zhongwei, Ningxia, China)E T
Al AMESFATE TR FHS vl dx 1A e
du] Ax F71A= 54 AXDF 8514, IISin Biobase,
Dongducheon, Korea)3t - -2t Wd-sHuAstAA 2}
T A3l AT

T AW E-S AOAC(1995)2] ol
ot zEEe Kjeldahld, AT
z

o olstel ZHHA ol

3. pH &F

pHE Y% HAS AR 1 g& 7S 9 mLoll &3}
o] 3,000 rpmlA] 104 5<% V4E2]7](SupRa22K, Hanil
Science Ind. Co., Ltd., Seoul, Korea)E ©]&3}o] A&
?] & oJ3}x](Whatman No. 20, Adventech, Panorama, CA,
USA)E o]3}3}e] digital pH/Ion meter(DP-215M, DMS
Co., Seoul, Korea)Z 33| =A3}3th
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Ayzo]

25 7\xe olzste 5y 73

Axd A2 g 771A% H2 duf 71#
Zt A 2A(CM-3500d, Minolta Co., Tokyo,
Japan)E ©]-&3t] SASIATE A3 23+ Hunter scale
o o3t MX(L: lightness), 24 %(a: redness), 32 =(b:
yellowness)= YERASITE A2 FFZMIH(Y=94.2, Z=
-0.3131, Y=0.3201)< AH8-3ted 33] whE3tiT)

Ié)l-

F3L phenol sulfuric acid 'H(DuBois M 5 1956)2
AHgslATE. 53 A8 0.5 mLol 5% phenol(Sigma-A
ldrich Chemical Co., St. Louis, MO, USA) 1 mL%} H,SO4
(Sigma-Aldrich Chemical Co.) 5 mLZ 713 Ad#S &
WA 2 2 AA 2083 WA F 480 nmoll A R EE S
ZJ(UV-1800, Shimazu, Kyoto, Japan)3FH Tl Glucose(Shinyo
Pure Chemicals Co., Ltd., Tokyo, Japan)E ©]&3}] EF
TS At FEFAE Fate] ALk A& o] 83t

o N8 F=F ALtsAth

x
oS

5.

OBt
1

0

6. OfAT 2H M ascorbic acid) &3

Aol g F 1A ofaFEHAN 42 Table 1
I Ze 20 E AT FEAE A ARE HAAL
o] Y31 5% WY@ 4KSigma-Aldrich Chemical Co.)<
A7Fsted mlIgk & glass filter(Sigma-Aldrich Chemical
Co.)E ol&std &% AHstd F=E3 AL 25 mL mass
flaskell A-&3tAth. ©] FE42 o #2|(Whatman No. 20)
o ThAl oJFAIZI F 12,000 rpm, 4°COllA 1087 YAE
2](Hanil Science Ind. Co., Ltd.)3l] 354 20 uLE 23
AEsRA AR E DI (HPLC)O FUsty £ skt
EFI4L L(+)-ascorbic acid)(Shinyo Pure Chemicals
Co., Lid)E FEIZAFOE Aste] FF34S A8
% ALlstAoh

7. 271 =E BN

0.5 g9 Al&° 9 mL HNOs(Daejung Chem., Co., Ltd.,

Table 1, Operating conditions of HPLC for analysis ascorbic
acid of Lycium ruthenicum Murr, and L. barbarum L.

Item Condition

Instrument Young-Rin Associates

Column ODS-5 Develosil
. acetonitrile : 0.5% phospholic acid in water
Mobile ph:
oblle phase =60 : 40 (VIv)
Detector UV 245 nm
Flow rate 0.8 mL/min
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Siheung, Korea)?} 1 mL H,O(Daejung Chem., Co., Ltd.)
£ 7}k & microwave digestion system(MPR-300/12s,
Milestone Co., Bergamo, Italy)ollA] AHE3l3}e] A 23 Al
EE5 SFTE 50 mL 883 ICP(Agilent Techonologies
7700, Thermo Jarrell Ash Co., Corona, CA, USA)Z #4
kAt Cr, Cu, Fe, K, Mg, Mn, Na, Se, Zn2| ZEFA|eF
(Anapex Co., Ltd., Daejeon, Korea) 0.2 EFI1S 24

@ F Atk

8. & QIEA|O}:l(anthocyanin) &t2F =X

% QtEAOPd &8RS Francis FJ(1982)2] whyol 3}
o BA3tE AIE 0.5 goll ethanol(Oriental Chemical
Ind., Seoul, Korea)Z} &, 35% HCI(Oriental Chemical Ind.)
S 747F 85 1 13 : 29 HIE&R EFT &) 100 mLE ¥l
WA@eC)zdNA 2412 B &AL F 1087 94
#2|(Hanil Science Ind. Co., Ltd.)$ ¢]3¥Whatman No.
20)3td 100 mL &% Ze}~3% A& 3 535 nmollA &
5 S Z%(Shimazu)dte] AAFsIATh

9.

OB¥

F}2E| 0| =(carotenoids) & &

F 7I2Exo)E F7FE Wang YC 5(2007)2] Wiiel
we} 7hAlRe] 2~ ER el H S ol ot 48}
Atk &, EZAR 5 g2 oMM E(Dagjung Chem., Co.,
Ltd.)oll ¥l 33] W 53 o} 50 mLE w72
&7 & =749} d4KSamchun Pure Chemical Co., Ltd.,
Pyeongtaek, Korea)S ZtZ} 25 mLA 7}8lal N &shHA
FZ3A T F2H oMEFL FE 3get] HETRY
7F 50 mLE 2 wW7A] B =23 $F 450 nmollA &3
=& Z%(Shimazu)$+ & A4l

10. SAHIEA

B Ao EAE& SPSS  Statistics(ver. 18.0, SPSS
Institute Inc., Chicago, IL, USA)E ©]&3}] H#3} £F
HAE AL F2 gl 712 22 duf 7]
ZFo] o)A rtestS |83t 5% FrelaEelA HA

sk,

m. Zo Y o

AL gl 7712t H2 gl 771Ake] YNk E &
A A3= Table 29} 2t} o]u] AZ3H A|So|BE 17
shako BA5Ex] oghty =AW ghe He dnj )
ZA7F 1.9340.93% R A2 Gl 771 A = 1.3520.32% =
o gl 1Ak A EEFo] fro|How EoTh %3
e 52 vl 1A 7.1240.01%, A2 Eul T+
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71AE 52120.08% % FH Gl 7rIAke] 23 E ol
oz o2 =9kt) Lee HC 5(2008)2] A7+A3) 2okl
A AelE FH2 ] 1Ak 2u 3L 3% A X
H ZAWE 34% “18]al Z3]8o] 5%E Hisle] e
FZolgts AR ol met Yt el Zolrt e

o] AAHE AT

N
T

OBt

o 3% Hla

pH X
AL gn) 1A} F& Eul 77148 pHE Table 3
2t AL duf F71ARE 5.00£0.01, & du) 7]
A= 5.08+0.022 S HY oW pHE iAo 2 HS=3)
Al SAEJT. F A5 FAESAY Fo490 Aol
UERGA] ¢89kth Shon HK 5(2008)2 & +#71#F 4
2o 7719 pHE 100% olgre FEEo] Z+7 6.3,
6.0, 50% °NErE F=E°| 247} 6.0, 5.6, & F==°| 2
7k 52, 488 FE TR FEEC] Ax A F
=50 Hla] o pHE Busle] B A89] pHE HS:
3k 74gkollt) Lee BY 5(1995)2 T7IAE £& 2%
oA ¥ s AlRte]l F7HEFE pHYL ZHAsk=H o]
= T7IAE] d-o] BEIEHA AR AAPsH] wEolet
1 BaEkk Mok CK(2005)E & enjats 7 o
Aol B3] B pHO} A=E RYE o= HS Aol
Al euxp Ao FHE AES &3] 8oltEE
WH3lE 7] wEolgkal shAnh webA 1Ak pHIF
G AL 7712 A Ao wet o 2A UERd

E]-' :'E—ZS‘] _]?1_% /\] %1—7‘5_‘]0] E—SHE]‘H Alo] /‘g*éﬂ‘}iﬂ HH"E‘
o]

A

o F71Ake} AL ] 1A T FF S

A= Table 39 2t} H2 dul #7149 $9 &
F 45.45%F 0 FHS A IR T @S
45.43%=2 "¢ vlssste] SAF R FoFQl ol
ERER] @23kTh Lee HC 51(2008)2 A olAl Ajuj=+=
FE T9 $F 44T Hule 1847%A3L HF 6
37} 2891%% Rudte] AlZ 7+ xpo|7} 2 Ao 7 e
%ot

f odl

Table 2, Proximate compositions of Lycium ruthenicurm Murr
and L. barbarum L,

Crude protein Crude fat Crude ash
Sample
(%)
L. ruthenicum  4.64+0.39 1.36+1.32 7.12+0.01
L. barbarum  7.65+1.39" 1.93£0.93 5.21+0.08"

All values are meantSD of triplicate determination.
*p<0.05 by r-test.
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3. M H|w

F dul 1At e Gl Ak AEE =4
3t A= Table 49F 2ok W19 Lk A2 g 771
A= 28.3840.12, {2 Gl TUIARE 4947+0.112 SH
Hol H2 gul 77127 o BAl YER T A S+
AT agte AL gl V1A= 6.27+0.01, 2 &
] T7)AR= 36.60£0.01 2 ZAF o] B du] 1Lr)A7}
WAoo ZPAA UERSTE SN E-)R] bik
& A2 gl 71AE -4.49:0.04, HE EH) A
44.66+0.28% == o], HF du] 77127 AL G
T712 B O =3tk e ol 1A ol 25%d
2o Hol FAst Hy Ao 717hA YERTE Kim
HK 520042 77145 FEsto] AEs 54 3 A3
75% olere FF Al Latd bakel =4 YElT aghe
W37t glcky Bk b 9ok

Table 3, pH and total sugar of Lycium ruthenicum Murr, and
L. barbarum L,

Sample pH
5.00£0.01
5.08+0.02"°

Total sugar (%)
45.45+0.01
45.43£0.01"°

L. ruthenicum

L. barbarum

All values are meantSD of triplicate determination.
N Not significant, p<0.05 by #-test.

Table 4, Hunter's color value of Lycium ruthenicurm Murr, and
L. barbarum L,

Sample L-value a-value b-value
L. ruthenicum  28.38+0.12 6.27+0.01 -4.49+0.04
L. barbarum  49.47£0.01°  36.60£0.01°  44.66+0.28"

All values are mean+SD of triplicate determination.
"p<0.05 by r-test.

Table 5, Contents of ascorbic acid in Lycium ruthericurm Murr
and L, barbarum L.

Sample Ascorbic acid (%)
L. ruthenicum 6.35+1.40
L. barbarum 50.86+3.63"

All values are mean+SD of triplicate determination.
"p<0.05 by r-test.

Table 6. Mineral compositions of Lyciumn ruthenicurn Murr, and L, barbarum L,

Ayzo]

2 5 2o\xe olsteta 54 75

4. OfATEE M SHEF H|Ww

- Oo

2 gl 71Ake} He Ful 77]Ak] ofazE B4k
st &4 A= Table 59 2th &2 €Ev) #71Ak9)
olxxFEBAF FFS 50.86+3.63% % AL Aw) F7)A
6.35£1.40%1Ec} 78] O =A SAHJTL TAHSE F
ARl o7t A= AeZ YEITE Ma JJ 5(2009)2
TANES H2 gv] 771Ae] o] A xg He
Auf F71AR BlERN ¢ 7o) 8] A= o Ega
Rt}

5. F7|& = H|lw

A Eul 7R} F2 g IR 7ol 24
A% A3 Table 63 2T} AL Gu] F7]A49}
A F71A4e] F712 24L& Fe, K, Mg, Mn, Na
nol SAEAN, Cr, Se¢} Cue SHFA LUt F
7148 F K, Mg, Fe, Mn, Cu &% 25 A2 do] 77|12}
7V H& o F71AEY =30 Nag) Zne H2 g
T7ARG vokth. 53], H2 g 771A9r 22 du)
T2 25 K o] €53 =}tk Zheng GQ T
(2010)° &8t AL duj 712 K, Na, Ca, Mg, Cu,
Fe, Mn, Zn, Po] O &FFo] oty Bie v} 9,
Endes Z 5(2015)2 H& dn] F7|AH= K 13447.35
mg/Kg, Mg 806.88 mg/Kg, Fe 45.77 mg/Kg, P 1103.30
mg/Kg, Ca 1003.40 mg/Kg 18]Il Nao] 28.27 mg/Kg &
o2 Histe] B AFAIe} YA

6. & AEAOI H F FIZE|0|E SE H|W

AL gl AR FH2 Gl 1A F FEA|o}
3t F 7t2E el 3 54 A= Table 73 2T
e gl V1A F AEA P FEFS 462.22+0.41
mg/100 golRIL FHS g F7A el = SAHEHA &
of BAHSRE Fo]HQl Aol7t ' ALE YETE
(»<0.05). Zheng J 5(2011) ok #& du] F7|A}<]
AEAOPH A4S HPLCEZ £33 A3 14579 =
Alobd FEAE FRIstal 152 petunidin F5A4|0]
H 75L& EF coumaric acid®] acylatedoll 2J3l FAH
Atk Bastt H2 dv] 7R F 7R Eol=
e 812.25+6.01 mg/100 golA3L 72 Gl F7|Aol
Ae SAEA ol BAHCE {FolH Aort =

(Unit: mg/100 g)

Sample K Na Mg Fe Zn Mn Cr Cu Se
L. ruthenicum 1.366 0.383 0.261 0.007 0.002 0.002 ND" ND ND
L. barbarum 1.068 0.393 0.111 0.003 0.003 0.001 ND ND ND

Y ND: not detected.

http://www.ekfcs.org
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Table 7. Contents of total anthocyanin and total carotenoids
in Lycium ruthenicurm Murr. and L, barbarum L.
(Unit : mg/100 g)

Sample Total anthocyanin = Total carotenoid
L. ruthenicum 462.22+0.41 ND
L. barbarum ND 812.25+6.01

All values are meantSD of triplicate determination.
ND: not detected.

Ao 2 ST MA 1T 5(2009)°l o3t FH2 dnf
71Zke] F FIRE =0 S S A Ad A=
3 PR F FFEE o= &0l 723.8 mg/100 gO
2 Buste AAdxd 7712 sEAAES FUIAR
ot 712ExolE gk &4o] B ATkl gtk Peng
G F(199%)2 2 4l Ay JIREH=olE F
98.6%7} ol ~HZ FHZ EA5tH 1ol Xolxel T
Zv|H| o] E(zeaxanthin dipalmitate)”} 77.5%E XA gHhar
Bustgoh 254 7I2EHxolE & A Welx A=
A 7es ST sl Fask YYAE ARMEHL
I THFraser PD & Bramley PM 2004, Rao AV & Rao LG
2007). B AFoA F Eul VA= 7FEExo| =7}
S TEE FHEE Aoz Yeigy He g )
Al HAEEHA ot F AZo] g TR 754
A 2A4o] Aol tEA YEh=T ©] Z¥= Liu
Y 5(2014)8] B9} Y=tk

IV, Qo & #=

E AT s Az g2 F R 2aud, =
g 23ES Bt A7t FEEE AlZEsY
A= F9, pH, T AEAIIT F 7lZE o= &
stttk 38, 2 9 xohid ek BAAn 2o
= AL A 771 Boh 2A3 2oy

o] o} 3| ELE He dAuf FriAteA ESTh
F71d 24 £4949, de dul 7712 K, Mg, Mn,
Na, Zn % Feo] SHAL H2 gv] A= 22 F
F7F EAHAE F TF BT K o] =} Cr, Se
o} Cues SA4FA LUth AL Erf FrIAe} He En
T712H] pHE F2 Evl 7714 5.00£0.010]1%2 2
Gu T7)AH= 5.08+0.022 ZAHHAL. G T AL
Al PR 45.45%, 2 Gl FIAE 45.43% 2 =
AEo] wl$- ALY} ol AT EBA ek o Huj
T71ARE 50.86+3.63%, AL Al F7]1AR= 6.35+1.40%%
el H2 g #71A7F €53 =3t A2 4o
712ke] F QFEAoP FEFe 462.22+0.41 mg/100 go
2 ZAFAAT F2 gl FIAd A= SAHA L%k
o F JIRHxol=s 2 dr] 7R 812.2546.01

o
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mg/100 gOIAAR AL Erf TR M= SAHEA &
AT,

B A723, Aol 4 F VIR dRAE, ¢E
Alopd 8l JtZEzo|E el & Aot e o=
st A2 < F71As fEEAeRd @il Al
Ho G A 7EREolE @] wol 44 o
€ 28 5A4e 7 7e4 AF Az Y 7 A

o] AAEITE
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