Korean J Food Preserv
19(2), 263-270 (2012)

=HYLE U

g é!?f U}E Al ==
& The Korean Society of Food Preservation

Chemical Components and Anti-oxidant Activities of Black Currant

Chang-Ho Jeongl, Chi-Weon Jangl, Koo-Yul Leel, [I-Hun Kim?
and Ki-Hwan Shim?'

"Wooyang Frozen Food Co, Ltd, Seocheon 325-907, Korea
*Department of Food Science and Technology, Gyeongsang National University, Jinju 660-701, Korea

S8 7{HE?| sjetdE ¥ ghtls g
335! AL 07D - PAF? - 4B
(F)SYYSAE, FAHStD AEDHY - SAMHDSA T

Abstract

The chemical components and anti-oxidant activities of black currant were investigated. The pH, soluble solid and
total acidity values were 3.36, 15.11 °Brix, and 1.65%, respectively. The Hunter L, a, and b values were 18.20,
5.13, and 1.08, respectively. The proximate compositions were as follows; moisture, 77.64% nitrogen free extract,
17.41%; crude fiber, 3.08% crude protein, 1.28% crude ash, 0.31% and crude lipid, 0.28%, respectively. The
mineral elements were K (177.36 mg/100 g), P (54.74 mg/100 g), and Ca (26.45 mg/100 g). The fiee sugar components
were glucose (7.71%) and fructose (5.88%). The amino acid contents of the black cumant were very rich in glutamic
acid (105.73 mg/100 g) and deficient in cystine (5.29 mg/100 g). The ascorbic acid and total phenolic contents
were 112.19 mg/100 g and 34.48 mg GAE/g, respectively. The ABTS and DPPH radical scavenging activity levels
were 99.48% and 89.03% at the 10 and 1.25 mg/mL concentrations. The reducing power and FRAP of the black
curant were dose-dependent. Thus, black cumant can be an effective source of functional food substances, i.e.,

natural anti-oxidants.
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A, A, 2F 2 71EF AFAANEE Bol o] 8HIL Jle
H, F24& AHsh= 52 242E vjEl cof ZEuHEA
SIEES AR HIEIL JTH6,T).

£ AUEdE vl B2 49 AEAOFIF(250
mg/100 g fresh fruiyE°] Ffr=lo] om thEZ Q] QFEA]
oPAE &= cyanidin 3-O-rutinoside, delphinidin 3-O-rutinoside,
cyanidin 3-O-glucoside ¥ delphinidin 3-O-glucoside®|™, 1
99 RFEAJOPAE-L vl AgF ghiEo] Qlth 1 Sl =
hydroxybenzoic acid®} hydroxycinnamic acid$} £-2 H=¥
2F2} myricetin, quercetin ¥ kaempferol?} -2 ZolH =3}
FEE FREAJTL FHA UTHE9).

AG7HA] B AYUE] #$t AFE= ABNERSE
#(10), £ AYE F29] st} w4 3ehE(1l),
HPLC-DAD-ESI-MSE ©]&3 =8 S3EE9 £, &
4 2 HH12), TAFEEENE H54 FEY =24
(13), SH-SY5Y 2} HL-60 Al ¥ 29S8 38-3}o] DNA Al ¥
ok =43} 4bsld 2B 2o g A azk(14), 82 2
AFAA G aI15)9} ok FodE, AFHAITE L
Tl WE sEA (1650 s i

fe} Zo] olm] 9 T 22 Iool M= 7HFE N
ok ofdet olofl gk At st Aoy el i=
obA7HA] S8 A™E] e AEEA, A R 7t
Fol &g AF= A AR Aol

mEiA] 2 Agexs FedA 5 B AHle dojut
I o ofAA] 9 dHA e HBYFEo &3k
HARF FY el & AYEY A FoiE 915t
1 ol3ed 54 9 gitsl @448 SAstY 13714
AFA B Bl 7ES sk Sl VxAlEE 28
staal ghot

R

o] AMg3 22 AUE(Ribes nigrum, black
currant)= FAAEA0 Z 2010 120l A<z A=

39 FAste] 2 Aol ARSIt 2 Aol ARSHE AloF
<2 Folin-Ciocalteu’s reagent, 2,2’-azino-bis(3-ethylbenzthiazoli-
ne-6-sulfonic acid) diammonium salt (ABTS), 1,1-diphenyl-
2-picrylhydrazyl (DPPH), potassium ferricyanide [KsFe(CN)s],
trichloroacetic acid, 2,4,6-tri(2-pyridyl)-1,3,5- triazine (TPTZ),
ferric chloride (FeCl;) 2 hydrochloric acid (HCI)= Sigma
(Sigma Chemical Co, St Louis, MO, USA)AFl|A] 43}
AESEI, 1 2o AEE Aloke B % AFS P
o Aol AH§IAT. Fu8 P N FAV=E A=
AZE T 100 & BA7IE o83t IS F A5

2598 Adventec No 2 filter paper(Adventec Co, Tokyo,
)= clghstel FHHAT. o FHES FAAZ)
(Eyela Co, Tokyo, Japan)Z & Z271x3sle] 23} A7 &
-18°CollA WEsEAstHA Asr] A SHrol s=
2 = F o] 7R AksE Aol AHEEkdTh

mﬂ

XIZMO| pH, B, Atz U Mz =X
=9 7A™EY olgsty &

o]-§-st gk & FFg AFAS 0|83t pHE= pH
meter(ORION, USA)E ©]-§3l S35 0m, T4HgHe
< 0.1 N-NaOHZ pH”} 8.30] & wj7}A] &3} citric
acid2 &A1, D= Abbe refractometer (501-DS,
Tokyo, Japan)Z =743}tk 3 A= AM2A (CT-310,
Minolta Co, Tokyo, Japan)E ©]-8-3}] Hunter values (L,
2 2 e 2P

o,
fo
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_
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2 NaOH H3|H, 2382 550C A3y oz =43}
gom, 1 9 U] AREL 7184 FALER LERY

EIAYE Y Yol FFE] e T8RS E4%
7] 9ate] 7t A2 0.1 g Ha]-&AMHCIO; : HSO; : HO;
=9:2:5) 25 mLE 7ot Eoellx T FrdalA Mg
W) 7}A] B35k & 100 mLE A-83Fa] oI} (Adventec No
2)%F & Inductively coupled plasma mass spectrometer (Elan
6100; Perkin Elmer, Shelton, CT, USA)Z #4151t} ¥4
Z71 F RF power= 1,300 W] ™, analysis pump flow rate=
1.5 mL/min®.Z 3}, gas flows plasma : 15, auxiliary
: 0.2, nebulizer : 0.8 L/min® 2 3] E233}ATH18).
24
EAAYE 79 e 42 Choi 5(19)9] HHo
A& 2 goll 80% WEHE: 50 mLE 7lste] #7937
FE% F ether®} butanol S H7kate] A4 g A RS
AAsEAS o]FA A& FEld FiE= 045 um syringe
filter® o] #}3+ 3 Sep-pak Cs® MA L thild QRS
A A3 ]2 HPLC (Hewlett packard 1100 series, Santa clara,
CA, USA)ZE E2413}%9 ). Columna Aminex carbohydrate
HPX42-AS AF&3149a, solvent?} flow rate= 80%
acetonitrile™} 1.0 mL/min, detector= RIE 3}, column
£ %9} injection volume= Z+Z} 40T <} 20 L th.
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EUAUE HYo] Folu|eit 42 AEE Y4BT
#ato] 6 N-HCl 8942 713l 2130 E-5}1e] heating block
(110£1°C)oll A 24217t F2F 7R A1Z] 5 glass filter=
o] 73 oA 3] AN FEZT|(N-N series, EYLYA CO,
Japan)E ©|-&-3l] HClS A A3t SR/T= 33] Al

S 7 5=35}9] sodium citrate buffer (pH 2.2) 2 mLZ
831 g+ ¥ 022 ym syringe filter® 73k -5 opw] =it
A&7 7] (Biochrom 20, Biochrom, Cambridge, UK)E- ©]
B3t EA8HAT A ©]-83F column
cation exchange resin (11 ym * 2 ym)E A3}, flow
rate®} buffer= Z}Z} ninhydrin 25 mL/hro} pH 3.20~10.02
2 3l¥oH, column &% 9} reaction =5+ 27} 46 C 9}
88CZ 313, BAAIZEE 448 Bt B24381990H?20).

ultrapac 11

HIElE] C &2 A & wl=Y 3iE=E &

EAAYE HU o] HE C 2412 A= 2 goll 20 mLe]
10% metaphosphoric acidS 7}3Fe] 105-7F HEA|Z] & &
2] 5% metaphosphoric acidS 9o 723} v 72
3lEl A|8E 100 mL mass flaskol] 27|31 A% 5%
metaphosphoric acid?} 2.2 £7]58 % ¥ mass flaskol] 3
3ted 100 mLZ 7g-8-3F U2 0.22 pm syringe filterZ ©33}3}
o HPLC (Hewlett packard 1100 series, Santa clara, CA,
USA)Z 241514t} Column 1-Bondapak Cis (3.9 * 30
cm, ID)E AFE-5F91 11, solvent®} flow rate= ZH2} 0.05 M
KH,PO; : acetonitrile (60 : 40)¥} 1 mL/min® 2 3} S H,
UV 343} injection volume2 254 nm<} 20 pL$3tH20). &
He=A dFE gFS =435H7] 918k Folin-Ciocalteu’s™
HE o] &stith2l). A5 1 mLoll 32k S/ 9 mLE
%78 % Folin & Ciocalteau’s phenol reagent 1 mLE 21l
p:g-o]_oq Ao 587 vRSA|AT wregdo 7%
NaiCOs B9 10 mLF 9ol THA] £ 013 31 FHA2
25 mLE &3}t o] £ £9S 23CollA 2A]7¢F %
A F 760 nmo A FFEE SHSA SHE
T gallic acidS ©]8-3] 2HH REFAAE 0183}
AFAE At T HlsA

ABTS 2! DPPH Zjc|zt 47 &A
7 mM ABTS 5 mL2} 140 mM K,S,0;z 88 L= 43

o2 2ol 14~16A17F AN Z &, o] & T o ek&3}
oF 1 : 88 (v/v) HI&E 4] 734 nmol A 2T F4=
#ol 0.74+0.027} =5 243 ABTS &9 *F&o}ﬁiﬁ}
EWAUE F20F 148 TEEE SHF 59§
Az A 2894 20 uLe} ABTS £ 980 uLE &3t}
307t A F 2587 wH3A17)aL, 734 nmoll A §5%
£ A g7 AAZAEES JEATth22). =g
DPPH &}tz 2AGAL A8 &9 | mLol| 1.5 x 10*

r°i' l-ﬂ 2 4

M 559 DPPH £ 4 mLE 3713F3t) Vortex 2 T35}
3935k thg ALl 3087 WA F 517 nmoll A
F = (optical density, OD)E =73} TH23).

o

Radical scavenging activity (%) = 1 -

2123 Y ferric reducing antioxidant power (FRAP)

2L Yen & Chen (24)2] ol whg} Al589 25
mL9l| sodium phosphate buffer (2.5 mL, 200 mM, pH 6.6)2}
1% potassium ferricyanide (2.5 mL)E &£3117 & 32
50Coll A 208 =<t incubation A]Z] TFS- trichloroacetic acid
2.5 mL, 10%, wiv)Z 713k 650 x goll A 1027 LAE
2ttt fAEE FAAG mol Eol25(5 mL)9}
1% ferric chloride 1 mLE % 7}A1%] & UV-spectrophotometer
(UV-1601, Shimadzu Co., Tokyo, Japan)E ©]-&3}o] 700
mmol X FFEE SA3FATE FRAP assayoll AH&-¥ A<}
£ 0.3 M sodium acetate buffer (pH 3.6)2} 40 mM HCIZ

231 A1Z] 10 mM 2,4,6-tripyridyl-S-triazine (TPTZ) solution,
Z12]31 20 mM FeCl; solutiong A3}t vlg] A Z2H
sodium acetate buffer, TPTZ solution % FeCl; solution<-
247410 : 1: 1 (v BIEE E3}ste] 37CAlA] 10~15%
7} incubation A]# FRAP reagentS H|5}$T}. FRAP
reagent 1.5 mLoll A|Z-&< 50 ILE 7}5le] Al-200A
308 7F X3 & 593 nmoll A SR E=E S IATHRYS).

SHAE

B 92 3w wEsiglon, 21712 Window §
SAS 8.0 versionS ©]-&38}o] E42HE X (analysis of variance)
< AASHRS™, Duncan® tEH 9% (Duncan’s
multiple range test) &2 +2XS APt

)

=}

& J_—'l' R =

=

pH, B, SAIE 2 Mz
B AHE ZFdo| pH, G5, 4t 2 AT E =34
3l A¥}= Table 13} 2T} =, pHE=
°an 2 A E 165%0|RNoH, Ax %‘— ‘3%71—2— YERY
Late 1820, =555 UYERE agh 513 2 A& E
YER € b#k2 1082 YEHSiT Kim 5(26)2 269 &
T o)|3}eA FHAEALS A 23 pHE 4.08~4.80,
AEE 039~0.73, FEE 5.83~15.34 “Brix® EZ°] wz}
A zjol2 Hgom, 39 Ax 2 L3HS 2631~31.49,
aghe 1.04~3.85 2L b3S -0.02~4.09 Y H Tt B s}
Stk 29 AUEE Qv #Ao| Hlste] pHE S9kaL, FAH
e =%oH, BEe 7P =2 oY F50 AR A

y O o T L
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2 Bath £ A% F LGS R9ha, aghe EFgom,
[e) = SEO
bEe AR FFS R

Table 1. The quality characteristics of black currant

Soluble Total
pH solid acidity

Hunter’s value

(°Brix) (%) L a b
Black 3364000 15.11:0.04 165:0.13 18204001 5.13:0.02 108:0.02
currant
"Means+SD (n=3).
bty 2 etk
£ AHE 3Ydo o ‘ﬂ*él?:" 1298 A3K(Table 2)

FE 71.64%, 7HA FRAALE 1741%, 23+ 3.08%, X
A 128%, 3 031% 2 AW 028% TOF YERIT
Cho 5(27) =HjelA AulE 207 FFo SFulg] 24
of 3t dubdte T4 A3 2 75~-88%, =T
AL 0.32~0.62%, AL 0.12~0.39% 2 JEFstha B
et 59 AMEE EFH g Blete] 3 2AW
SreFe vt AFo|oy e de =2 gEkS B

o},

4t

Table 2. Proximate compositions of black currant

Unit : %
. Crude Nitrogen Crude
Moisture protein Crude fat free extract Crude fiber ash

HPLCZ =743 2y Fo FAPESZ = glucosed}t
fructoseZ YEPG O™ wEyto]l {8 $aFS glucose
0.42 g, fructose 0.61 go]%3, &I+ glucose 0.90 g,
fructose 1.41 g, sucrose 0.08 g& 2 V&3 7} 445 o] x|
A freld ko] S7ekl o, Sk atol A= sucrose”t
AR AL Barste] B AUES} Hlasiels o £
o 2o SALE AES B oL} kS ha Ajo|2

Hao

Table 3. Contents of minerals in black currant

Unit : mg/100 g

Minerals Black currant

K 177.36+7.13

Ca 2645+2.37

Mg 21.58+1.23

Na 24.6312.24

Mn =

Fe 3.8540.87

7n 0.1110.04

P 54.74+1.97

"Not detected.

Table 4. Contents of free sugar in black currant
Unit : %
Sucrose  Glucose Fructose Maltose Rhamnose Xylose

Black

71641036 1.28+0.16 0.28+0.08 17.41+1.24 3.08£0.62 0.3110.06
currant

2I1ME s
2o AAE Fi5lo] e FAARS BAG A
j=)

(Table 3) K°| 177.36 mg/100 g© & 7} @o] 3o
U3, P 54 74 mg/100 g, Ca 26.45 mg/100 g, Na 24.63

mg/100 g 2 Mg 21.58 mg/100 g &2 & JEbtth Kim
& Shin 28y A7 EF B4 @7] w2 7714

S B4 A3 SRR BARNe] Kol 7MY =%
), 1 9= Ca>Mg>P>Mn>Fe>Na>Cu £°|%12.H, 23]
421 Cr, Co, Cd, Pb, Mo, As, Se, HgE A& 5 A Z3tthar

Byl B AFe gl B3 AHE H|LEA K
Ca ¥ Mg & €74 F7|do] 8 F7|4EQ A=
et
falgh sek

S A

HE] gz o]
I}+= Table 49} 2t = &
o] EAsta YRem, 1
27 7171% 2 6.54%7} e o] %‘”E} Cha 5(29)2
BEAD7)9 v&a 9 Seate] fEld 24 FHS

Black currant -’ 7712031 5.88+0.18 - - -

"Not detected.

Table 5. Contents of amino acid in black currant

Unit : mg/100 g
Amino acids Black currant
Aspartic acid 45.64+1.08
Threonine 14.610.34
Serine 20.15+1.07
Glutamic acid 105.73+2.61
Proline 25.51+091
Glycine 34.5140.52
Alanine 22.78+0.97
Cystine 5.2940.64
Valine 10.86+0.36
Methionine 5.42+0.08
Isoleucine 10.5340.24
Leucine 24.98+0.63
Tyrosine 10.17£0.17
Phenylalanine 18.23+0.14
Histidine 12.8611.52
Lysine 23.95+0.68
Arginine 30.45+1.45
Total amino acid 421.67+1341
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& ofo| -4t &

Z oAt RS on| At As A |E RS A
£ Table 59} o] EFF3 vlwsty] F 1750 AU
o, F op|iit S 421.67 mg/100 go] L, Hgrotv]
=2k 3HEES 12144 mg/100 go 2 UEhTh 3E 17%9
Z opriedt T B AYE FHHY = T8 opr=
k& glutamic acid 105.73 mg/100 g, aspartic acid 45.64
mg/100 g, glycine 34.51 mg/100 g ¥ arginine 30.45 mg/100
g0 2 YT Jeong 5(30) E-FH| 29} gl=u 2ol
iEol Jde ofvlmal 243} S A3 A &
olm| Ak Sheke 747t 2,011.44 2 2,098.82 mg/100 go] AL

, 78 ol =4S 2 = glutamic acid, aspartic acid 2!
leucine@} 72 AHolu|imite] FQ oju|i=Akl o=z
Ruste] 2 A3 Aol fFARE A4S HA
HIElEI C & & ®H=Y 3tE= &

£ AYE FiEo e HEgR ¢ 3 F HsA
313HE9] 3t =A% Av= Fig 13 2ol 247} 112.19
mg/100 g % 3448 mg/GAE go]31th. Shin 5(31) E7]9]
Aer g AuFes gElste] A4 $ vEwl ¢ 3
% H=4d sists 3 vsE B4% 29 Hig Y
73505 2 20ColA A% stdE We Fidte 43S
HAOH 10ToAA AZS AZoM e & HstE Kol
orgttha Btk wat
Ao} AiEEed B2 S
85 L 95% | A &5+ Mol A 212} 2,280, 2,350 L 2,410
mg/kgd] FHFS BT BHsHGith

140 40
120 1 7
<
L 30 ~
S 100 e
w
: 3
S 80 S
£ 20 E
§ 60 %
c c
Q )
40
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0
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Ascorbic acid Total phenolics

Fig. 1. Content of ascorbic acid and total phenolics of black
currant.

ABTS % DPPH Z}C|Zt A&

STERE 543 A5 E ]85t ABTS oz AAS
A5 =33 Ad+= Fg 29} 2ol Alge Arlswrt 371
gholl met HAA o2 ABTS gtz &AE/ o] ¥ 5 oF
Ao Frkehe AES UEhe] 062, 1.25, 25,50 2

10 mg/mLe] FEE F7}IAS We 247 13.17, 24.42,
4722, 8490 2 99.48%°] ABTS &}tz AAEHS BTk
DPPH 0]zt 427848 ABTS ZHtjzt 24843} vl
3] 9 e FEAME & TS B 0.07~1.25
mg/mLe] FE)A 12.73~89.03%9] oL AASHS
HA o]t Ads F3ete] & o 53 AUE =
2184 Fatsl sRtER T B RET 2 &
geFo] oS Bol FiE A=
ho 5(32) ¢&EHEAY 7 &vijd
I} HA 3AEsEA Q1 ascorbic acid®] DPPH T

FEEE 243 23 BE AFoN B
gdo] wolAle AFS Yepllon,
|e+e 25 2,000 pg/mLe} butanol 3% 1,500
pgfmLoll A 212} 89.93% <} 89.68% 2] =2 taleS HS)
thal B aakgdeh S ABTS 2]z AAZEAL o gola]
Ho|E9l HEte 55 EF 090~0978 %Y =& &4
< Yehlthar B8tk Cerezo 5(33)2 7H2AE
Z @7)9] 3131313HE-S HPLC 2 LCMS9 28 7]7)%
S B3t 22, 548 A7 pelargonidin-3-glucoside 2}
pelargonidin-3-rutinoside”} +2.3}3HE<1 Ao 2 K 3135}
w2l Folle w5 B2 kst stEEo] gHrEo e
o2 ket
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=
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Fig. 2. ABTS (A) and DPPH (B) radical scavenging activities of
black currant.
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H2l
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Jor
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| FRAP
S FAA7]= 98 % ABTS % DPPH 2}t
1287 sl AR Whs=rt S7Hel wet
A Z7)eHE Aoz Yehton, 0.62, 1.25, 2.5,
2 10 mgmLY FEE H71819S W 22} 0.67, 1.17,
1.83, 3.08 % 3859 FFEE W rhFg 3). E=3F FRAPE
€3} npRTIA R 062, 125,25, 5 2 10 mg/mLe] %
oA Z¥zF 029, 052, 092, 1.72 2 2.689] FF =S LERY
o] TZoEAQ kst FAS HATE Jeong T (34)
TR Gof] EFEES 0|83l U8 2 FRAPS
=438 Ay F2E29] ¥yt 2713 we 398 9
FRAPEAo] F& JEH0Z J7lshe A4S Rtk
Hyste] B A3 Aol fA S HATh B3
Gavrilova 5(12)2 £ AHE = B2 o] QtEAold
FE B ol ZYuEA g5Eel g da, bl
#AQ HEEL2 anthocyanins, flavonols, flavan-3-ols 2
hydroxycinnamic acid derivatives 5-¢]2}t3xl R 118} ¢
o] 495 FFete B uf £ AUEE Iy 2
AR B8 = F JE Ude YRS UgF
HrEo] dom, okgy] £ H=A sRHEd ot =
Fiksl S IS 202 ddE. g F

h
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Fig. 3. Reducing power (A) and ferric reducing antioxidant power
(B) of black currant.
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B ANES AB715H NF 24 L HBES A
S 919 /1ZARE BEH] A1t] AR 2 Fas
Z

JUEEL 15.11°Brix ¥ FAEE 1.65%R°oH, Lik
1820, agk 5.13 2 b3t 1.08C.2 UEldTh dubdE e S5
77.64%, 784 FAAE 17.41%, 23 3.08%, T
1.28%, 23] 031% L ZAW 028% o]tk +2 7]
FES K, P H CalZ 1 g 742} 177.36 mg/100 g,
54.74 mg/100 g & 26.45 mg/100 go]| AT} £ AHEY)
F2 FElFL glucose(7.71%) 2 fructose(5.88%) 2™,
7Hg %ol gHrEo] e opr =2k glutamic acid(105.73
mg/100 g)°] AL, 71 A A FHrEo] U= ofr=ito g
= cystine(5.29 mg/100 g)°| AT} HIER C g Fs
Stk 247} 112.19 mg/100 g 2 34.48 mg/GAE go] 3]t}
L AHES] F% 10 2 125 mgmL Luf Z+z}F 99.48%<}
89.03% 2] ABTS % DPPH &tz 2AZAS HYoH,
E3F 398 T} FRAPLS 5=E4Q1 itsl S48 BH
ot web £ AUEE AiksiAef 22 715 AEA
A2 &8&7FsAdel g =& Ao Adnh
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