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Chemical Components and Antioxidative Effects of Erobotrya japonica Lindl. Leaf
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This study was carried out to investigate the physicochemical compositions and antioxidative effects
of Eriobofrya japonoca Lindl (Loquat). The proximate compositions of the loquat leaf on a dry matter
basis were 8.78% moisture content, 6.74% crude protein, 7.87% crude fat, 6.99% crude ash, 43.61% di-
etary fiber and 26.01% carbohydrate. In analysis of free amino acids, 16 kinds total amino acid com-
ponents, 17 kinds of components were isolated from loquat. The essential amino acids contained in
loquat leaf accounted for 50.15% of total amino acids, while the non-essential amino acids accounted
for 49.85%. In analysis of total fatty acids, only 5 kinds of acid were detected: lauric acid, myristic
acid, pentadecanoic acid, stearic acid and oleic acid. The contents of vitamin A, vitamin E and vita-
min C were 0.039 mg%, 0.096 mg% and 0.575 mg%, respectively. The mineral contents of loquat leaf
were greater in order of Zn<Mn<Fe<Na<Mg<K<Ca. Organic acids including succinic acid, maleic
acid and citric acid were detected. The major free sugars were identified as rhamose, galactose, glu-
cose and lactose. Total polyphenol contents of loquat leaf ethanol extract were found to be 15.77
mg/ml in 500 ppm and 32.32 mg/ml in 1,000 ppm. Moreover, total flavonoid contents of loquat leaf
ethanol extract were found to be 1558 mg/ml in 500 ppm and 28.65 mg/ml in 1,000 ppm. The
DPPH radical scavenging activity of loquat leaf ethanol extract in 1,000 ppm was high and similar
to the BHA and BHT.
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Table 1. Proximate compositions of E. japonica Lindl. leaf
(% dry matter basis)

Items E. japonica Lindl. leaf
Moisture 5.78+0.21°
Crude protein 6.74£0.18
Crude fat 7.87+0.33
Crude ash 6.99+0.27
Dietary fiber 43.61£2.42
Carbohydrate® 29.01+1.54

*Carbohydrate=100-(Moisture+Crude proteintCrude fat+Crude
ash+Dietary fiber).
°All values are expressed as mean+SE of triplicate determinations.
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Table 2. Contents of free sugars in £ japonica Lindl. leaf

(mg/1)
Free sugar Content
Rhamnose 3,391.8415.48"
Galactose 663.27+2.62
Glucose 651.65+3.85
Lactose 662.40+2.64

°All values are expressed as mean+SE of triplicate determinations.

Table 3. Contents of free amino acids in E. japonica Lindl. leaf

Amino acid % Content (mg%)
Phosphoserine 7.45 3.77+0.08"
Aspartic acid 6.39 3.23+0.28
Threonine 1.36 0.69+0.09
Serine 1.77 0.90+0.62
Asparagine 17.84 9.02+0.34
Glutamic acid 2233 11.30+0.44
Gylcine 2.20 1.11+0.06
Alanine 8.96 453+1.20
Valine 3.46 1.75+0.07
Isoleucine 0.85 0.43+0.12
Tyrosine 242 1.22+0.65
Phenylalanine 232 1.1740.21
y-amino-n-butyric acid 16.41 8.30£1.10
Anserine 1.75 0.89+0.21
Ethanolamine 1.44 0.73+0.24
Arginine 3.04 1.54+0.62
Total AA® 100 50.59+2.34

“Total AA: Total amino acid.
°All values are expressed as meantSE of triplicate determinations.
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Table 4. Contents of total amino acids in £ japonica Lindl. leaf

Amino acid % Content (mg%)

Essential
Threonine 450 167.67+1.46°
Valine 6.98 260.13+0.78
Methionine 0.50 18.76+0.09
Isoleucine 448 166.91+1.30
Leucine 9.74 363.26+0.76
Phenylalanine 6.01 224.01+0.46
Histidine 13.44 501.26+3.11
Lysine 450 167.97+2.21

Non-essential
Aspatic acid 9.49 354.08+2.14
Serine 4.80 179.05+1.07
Glutamic acid 11.49 428.32+3.20
Proline 349 130.25+0.42
Glycine 5.63 210.07+0.62
Alanine 5.61 209.33£0.13
Cystine 3.67 136.86+0.34
Tyrosine 252 93.82+0.21
Arginine 315 117.38+0.23
Total AA® 100.00 3,789.122+8.21
Total EAA” 50.15 1,869.97+6.20
EAA/AA(%) 50.15+0.42

*Total AA: Total amino acid.
"Total EAA: Total essential amino acid.
°All values are expressed as mean+SE of triplicate determinations.
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Table 5. Compositions of fatty acids of £ japonica Lindl. leaf

Fatty acid Composition (%)
Saturates
Lauric acid (C12:0) 12.00+0.03°
Myristic acid (C14:0) 11.13+0.04
Pentadecanoic acid (C15:0) 7.43+0.24
Stearic acid (C18:0) 41.54+1.01
Polyenes
Oleic acid (C18:1n9¢) 27.90+0.35
Total 100.00+0.75
SFA® 72.10+0.25
PUFA" 27.90+0.14
PUFA/SFA 0.39+0.06

°SFA: Saturated fatty acids.
°PUFA: Polyunsaturated fatty acids.
‘All values are expressed as mean*SE of triplicate determinations.
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v} o] 274 3k Table 73 2t} £ 8% £713
Aol AEFHNLH, o] F Ca FFo] 1,892.60 mgh, K 3
°] 1,24490 mg% & Wol AEHAY. U522 Mg, Na, Fe,
Mn, ZnEolRal Cud] ke v FHirate 202 Uekst
t}. Bae$} Shim [2]9] AFolA vl £7]14 S Ca
2,458 ppm, K 1,480 ppm % Na 95.7 ppm 2.2 =4 YIS
th. =5 Bae 5[5]9] ATAAME 2¢€ Fool AT wTHEA
o A% 1~43F oA K9 e 2,120.6~39916.8 ppm,
Ca9l 3L 4394~82688 ppm HAEH S oH, 10€] A3

Table 6. Contents of vitamin A, E and C in £ japonica Lindl. leaf

(mg?%)
Vitamin Content
A 0.039+0.001°
E 0.096+0.002
C 0.575+0.004

°All values are expressed as mean+SE of triplicate determinations.

Table 7. Contents of minerals in £ japonica Lindl. leaf

(mg?%)
Mineral Content

Ca 1892.60+8.20°

Fe 27.67+0.12

K 1244.90+5.27
Mg 150.10+2.10
Mn 17.0240.32

Cu 0.57+0.18

Na 59.56+0.32

Zn 4.08+0.04

°All values are expressed as mean+SE of triplicate determinations.

Sk ulghiAbe] 44 Ko $H 1,684~23950 ppm, Cas &
22 3488~4,961.3 ppm AEE U1, Na, Fe, Zn, Cud] 2
2 9 vebstthal Bastglok o= Hgtele 8 74 F
7140l Ca¥t K2 B A3 fFASH bt ditst F
7142 47 Se, Fe, Mn, Zn 2 Cu 52 F7ol w} datst
Al vlA= F&718 L Zpol7}k glon, Sed] 75 A ol
A glutathione peroxidase9] cofactorZ ZH-&38l= Ao &Y
A JTH34]. 3 Fex 4 HOE A7t catalase®] 77
AEo g 2-gste] Aol Fitst 8-S e AT
A3F A fenton W8-S F313tE pro-oxidant® AH-&-3h= W
4€ 7HA AL $ITH17]. Mnd Mn-SODS] FAAE 2 2 A free
radical & A|Ash=d sty A9 A ]EZE ol A
Aprtstgo] S7bgtkal BuF o] Cus SOD 849
ZAAolv S22 YA BEFaol ARt A
3 Al Fes} vLA7IAZ pro-oxidantZ 2H-&-3HA] ®TH37]. Cu
9} Zn& AW o A metallothioneinol] thal] A2 FARAHQA &
Al eH, 45 AFAEoz AWM FE4ES FAs=
Aoz deA ]‘:Hlll. Akl Fol o2 gt Ats} F7]H o]
FrEol glof 2 | fFag 9IS vE Aer

EPRERES
REEEE

w7 At

H| 591 9] 715t ke Table 83 2t} Z 3% #7]4ke]
HAEH A2, o] F succinic acid F@Fo] 24,343.57 mg/1=
7bd Bokil, 22 citric acid 2,964.87 mg/1, maleic acid
2,53859 mg/l =22 HAZH U Baedt Shim® &-[2]
9] 3} B F}Slol| A oxalic acid 1,693.70 mg%, malic acid 47.81
mgY%, citric acid 10.63 mg% To 2 YeEgoH, s
Aol M= HEALS] 79 oxalic acid 631.26 mg%, citric acid
445.31 mg%, malonic acid 31047 mg% AEH Ao, HS3}
9} 7% citric acid 660.05 mg%, oxalic acid 424.89 mg%, ma-
lonic acid 362.16 mg% o2 YEFETH20]. B¢t Park 5[32]
o] B3t ZF 2} A= fumaric acid, citric acid malic acid,
maleic acid, oxalic acid, succinic acid 2.2 ¥ 6% HAZH
=, ol A 9o TRl wet f71ake] A Aol & Hol
T A0 AlgHTh

= polyphenol &2f
B A Mg e FE2EY T

3T

% polyphenol

Table 8. Contents of organic acids in E. japonica Lindl. leaf

(mg/1)
Oragnic acid Content
Succinic acid 24,343.57+10.85
Maleic acid 2,538.59+7.20
Citric acid 2,964.87+9.04

*All values are expressed as meantSE of triplicate determinations.



e Table 99 2t} v oghg FEE 500 ppm
mo| A 242} 15.77 mg/ml$} 32.32 mg/ml &3t
A%lem, 1,000 ppmol A o 28 A& E=A YEbs Jeong
21 Y 2 FEENAMY polyphenol sheke 2891
golglen, 4 Ha vigE 225 F AR A
19}FS1el 4] 85.0 mg/g, WA WA} BBl ol A] 942 mg/g
et ok Busgo2s]. K2t ol ek &
& 7}2} 1015 g/100g7} 6.00 g/100g FHH3He A02 B3
Fom1l], Haeh Bax A FEEANNE 47 357~
468 ¢/100g%} 235~239 g/100g FH-H3THT K318 TH3].

E3 Kim 5[24]2 %A 9 F polyphenol 332 047~
0.67%% AHA 717t = d+5 F7lsle A2 Yehstial
B 3139t} Phenolic compound©® 2] 89| th3E2<Ql 23} tjA}
AHEZ hydroxylZ| & 7HA & WEE §}t}§§ ohersl AlE g
Aol #efsts AoR deA glom, & §]r gL H=A
e FRY gl vAe %1650] Z Aoz deA 3

oh35]. AFAT v e FEE F polyphenol g
o] vk A&H Ao Kol Aol ks Fee g Ao
i }\]-‘L‘- l_q'

Z flavonoid Et2t

H9Q #5599 54 F flavonoid #2 Table 99 2
t}. 500 ppm®l| Al 15.58 mg/ml, 1,000 ppmoﬂ A] 28.65 mg/ml
° 2 YEsT Jeong 5[22]9 AFlA BB Y @5 FEE

% % flavonoid ¥ 1054 mg/g ©]A2.1, Lee9} Kim [30]

o A, s2Ax 3 UHE 12T A9 g FEEIA
flavonoid & &2 7}7] 1103 mg/g, 90.9 mg/g & 764 mg/g

o7 77} etk 524U A5 FEE M= 4133 ng/e,
19 AR =3 dFFEEL 3451 ng/g2 AR 7]3to] 2o
Aol g} flavonoid o] A= Ao Z YESHTH36].
AH kst LS F7HTIAY free rad-
ical damageE Z718}= Fe, Cu o] 23 A G401 B
A& @743} free radicals 24 scavengingste] Al E 23}
AEU 528 2E3TH19]. wekA polyphenol 2 flavonoid
7b FHrE ol e Higkel e &4t 71 A9 I Al A4
Ao G vE AoR AtgdEd.

Flavonoids=

Table 9. Contents of total polyphenol and flavonoid in E. japon-
ica Lindl. leaf

Concentration ~ Total polyphenol Total flavonoid

(ppm) contents (mg/ml) contents (mg/ml)
500 15.77+0.37"%) 15.58+0.46"
1,000 32.32+0.25° 28.65+0.17°

YAl values are expressed as mean+SE of triplicate determinations.
“Means in the same column not sharing a common letter are
significantly different (p<0.05) by Tukey’s test.
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a
b
c l
BHT EJL EJH

Fig. 1. DPPH radical scavenging activity of £ japonica Lindl.
leaf ethanol extracts depending on concentration. BHA:
butylated hydroxyanisole 500 ppm, BHT: butylated hy-
droxytouene 500 ppm. EJL: E japonica Lindl. leaf ethanol
extract 500 ppm. EJH: E. japonica Lindl. leaf ethanol ex-
tract 1,000 ppm. **Different superscript letters indicate
significant differences at p<0.05 by Tukey’s test.
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¥ 549} ¢} DPPH radical 2:7% & Fig. 13} 2tk 500 ppmel
A 68.26%, 1,000 ppmel A 80.53% £A%5S HAoH, ol
FE7F F7HeH et dstst FAETE FUbHE AS d T
AN 53] 1,000 ppmel| A B 2721 500 ppm BHT % BHA
o} HI&F FFOE B i3 %W o] WebstTh Lees} Kim
(3019 AFelA 80% oEHE FEEO] G4 FEERT U
%< radical 2AZAEE HYoH, *E‘E] Al °ﬂ’\'] SCSOO] 171
mg/mlE 7Hg £ 2
Ho|ztel HWEe %%OM @Z}t@v 747% 80.81%9Jr
4243% % TR 51927 [36], polyphenol o] E&
FE AAFA T Ei FEAZ] FEEE O 550
A vede AEo] slvkal B lTh26]. whebA vl 9k
& gtst A4S §H-8ka lo) DPPH radical 274% &40
Holut 84 2 x4 F A4 diAte] 43S vE Qo=
A E
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25 H|Tj/o] of3fetA MEnt gt gD}
B2 - olxf= - Ziot2} - o[y
(EAWa AFFFet

deo 7 v JFEE 2 VI a5 S AT
. B2 AF 71F(dry basis) o2 F8 e 578%, oW
6.74%, ZAE 7.87%, Z3E 6.99%, Aol fri 43.61%, TFEE 29.01%E FHATE HIFHAS FHFLS F
4% A=H YoM o]F rhamnose’} 3,391.84 mg/1Z AY Bo] HEH NS, galactose 663.27 mg/1, glucose
651.65 mg/1, lactose 662.40 mg/1 AZEH Att. vl 3kl o] fr2] ofv]=2h2 glutamic acid o] 11.30 mghE 7}
7 =9k o1, asparagine 9.02 mg%, 7y -amino-n-butyric acid 8.30 mg%, alanine 4.53 mg%, phosphoserine 3.77
mg%, aspartic acid 3.23 mgh =22 =A YEtth 1A ofw =4k 79 histidine EH#Fo] 501.26 mghE 71
w9kon, F ofn|iibe] ik Fpopr| ko] H &L 50.15% 2 FA AR e ASE Ve AW F 23}
A4k stearic acid7} 41.54% 2 718 ol g3t Ao, lauric acid 12.00%, myristic acid 11.13%, penta-
decanoic acid 41.54% 2.2 AZH AT B EZ AL oleic acid T HEHR LT, F AW &3] 279%E
st Atk HIERY A 0.039 mg%, BIEFY B 0.09 mg%, HIEFY CE 0575 mg% 2 A& Atk F714
& Ca g#Fo] 1,892.60 mg%, K F#0] 1,244.90 mgh =2 Bo] HEHAUTH th 22 Mg, Na, Mn, Zn °] %,
Cu &2 v Ffste Ao Yeputeh g9 7142 succinic acid &%©] 24,343.57 mg/12 7} Bk
A, 222 citric acid 2,964.87 mg/1, maleic acid 2538.59 mg/l T2 2 HEHUT HIHY &S FEE
71%53S 54 A3} F polyphenol 32 500 ppmell A 15.77 mg/ml, 1,000 ppmoi| A} 3232 mg/ml &F3}3L
e AL E e 1,000 ppmell A oF 28] A% =4 Ytttk ¥ flavonoid S 500 ppmell 4] 15.58 mg/ml,
1,000 ppml 4] 28.65 mg/mlo.2 YEFRTE Hl54 9] DPPH radical 474 %< 500 ppmell Al 68.26%, 1,000 ppm
oA 80.53% 2T BALH, ole F=7t F7HeH wet F4ks G FUHE S ¢ UM 59
1,000 ppmell A 271 500 ppm BHT 3 BHAS} HIS:gk 02 w2 34tsl gAlo] Yyt o] 23
Hlgpol e Farobr]iegt gl gabsl vk, 771 dS o ohetal slom Hlgdl e 3358 ks 44
5! DPPH radical 22715 0] +8 202 Yeht HgdE o] &3 7154 A5 ME7Ha7t 85 ¥ =obd

A2 7lgHof Zt.
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