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Addition of juice residue extracts to seaberry juice inhibits oxidation by oxidants
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JNEGD 88.8 = 2. 0%, 7SV 7RI RN L= 5 A I 3B EAIRINAT O 68.5 = 2.3% C. Zil
D OBALOEITIL, RHOZENLY BB EDVRI N,

Rt OBALANT K 2 b2 i35 AR T, o ARl k2 A L <, DPPH 7 11
HEEMEDORERICKITTREL R Lz, ¥ —~ ) =M hiliR4 RS L CliE 045
RY 7= /) —ViREZ 252 Lz e 25, BRAEHITRIN 30 53#% @ DPPH 7 27 0 NMAH BTG MEFRAFRIX
84.4 + 3.3%. RE&EAMINKZRES L THEDEFRY 7=/ —VREZ 25 LI L&D
FRAFFRIL 76.6 = 1. 5%, 7SV MR A RS L Clig OAFHRY 7= ) — VREE 2 {512 LTz
LEDERAFFRIT 2.2+ 1.1%. WTIUTISNTHRITHMD & ZITH A TR ICHH S h
Tzo EHIT, RHICEINT 2 KO R Y 7 = /) —NVIREEZE 2%, 3fFITHER L ClRBRODR
(LFEBRAERB Z 72 o728 2 A RINEIZHEIE L TDPPH 7 ¥ WA ZIEME DR A BT R L=,
—Ji. MFLADERERINRDORY 7 = 7 —/ViREZ 2%, 3HTHARL T, DPPH T 21 /LiH
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3 —~_ ) — (Hippophae rhamnoides 1..) 137" I Bl & v
K7 7 TROEHERAKR T, V=R FF 7L IR
TN D, FEMHUE-CHE R & LW BREE T H R
BTEHMEMT, LBk, vy 7, BFE, FEZREEN
HPHICALELTEY, MEENREE LB IRbhTWD
L2L, BRIZIZAALTELT, &
20 FAERTICALHEE CHALHL T 72 B0V AU A g SRR AN E
ASHL, B ST, BRI, FERIITOATNT,
BN LIRSE NI TR A G 3- /b Shali v oy (N GANGNIS: ¢ Rosbin
Lo VBONRENRES TN D, — ) — 3
PEHER T/ N DTG RER & 0 | RFEDE Y ORI %
o 272D RN ITEENLECTH D (Harrison
52002), F£7o. REORFTIFRENTH L2, Ritd
HIRHT T B B E 6 NN L AMEBE
FEIRAL, Adh, iR &L LC, EACHEEORESICH]
MshTngd (Li 51996), ENED S —Y —&ffis
TR, REBECEE, 3 —27 0 F, Ux AR EBIRTESN
TWo, Lo, FEMAEMEL | g &7 2 1T —
2 b7 AEMRIENERILTE TWZRWIRIICH
Do

(Kalia 5 2011),

=Y BT B IV CREXIVE, IrT
JA R, TIRIAR, WEEREZEEICGEATE
D, "RV 7= /—ELTiE I VEFY, FLETF
VEHER, A Y T AT UEBER ST vy T =
DU EhE TS (Mironov 1989; Rosch B 2004 ;
Shilpa 5 2016), F£7=., ¥—_ U —REOHHIKITIZ,
FUERILA/ER (Swaroop & 20055 Yang © 2007)., HiiE{EH
(Puupponen-Pima & 2005), #i #5551 1 (Teng & 2006)
ERMESIN TS L, v —_Y —ZER NI iR
ERSPHIIEMIERO®H 5 Z L b ShTnd (5
2007), EWNIZIT DHURALAEH], ) 2 X TEPEmE R D1l
FAERIE, B DR BEOTEHICEN S Z LN bh
T2 (Bravo 5 1998; Eberhardt & 2000),
=Y = REL DGOSR,
BATOWTREAREBEE L TND, Zhd B

IV B

22

INIFEZ

HET DL 2BICOMET 2, o LE e vr
) TR (ORI NES LA, kg
Ml EESELATHY | FEHERT L LTI T,
VT A RN TR A D R b P &
LTHHEND L H1ITmoTETWDA, ZDRB(LLE
P2 BT HIFRITIEE A B 2 Rbiu TRy, —fik
JEPERS O FH ITIEVLER 72 &2 10 Sl R b A3 itE
T, BEEIURRY Tz )i EORERZDFAT D
(B 5 2016), Z D7z, ML IZELBL EAIASRN
STV DAY RIS OFREI R AR L <, > —
AV —JT OBRINHI O FREEIZ DN T BN L & D
L Lz, ZOWEHRETIE, v— U =Syt oAl
LD, Rt Ao 1 BE N 15 DR OB L
AN L DB it &b iR DR R OBREHIC
LB ONWTHILNIT A EEZHME LT,

L7 LT,

&7
=~

RER7TE

[ ¢ STOBHED

L —~_Y — (Hippophae rhamnoides L.) $321%, 2020
FE8H, LEWAT v —Lh (WIATHENED) TULHE L 7=
HOERHWT, BEERE LI2 52400 g 13FEE L, A —
Y a—H— (Siroca SS J-110) Z#HWTHEHF (L7
WA GTe) LYEIE R L RN, FEICOBEL T,
Rt OV TEEET) X
Tl O EZ I 2 WA (LU, Rt &0
)k EEA (BLF, 7S TEERES) IZ8 LTz, /3
NTENT R RIE L LT LT O ERRE L LT
Too RE&RA, AL,
WPE LT, £z k% (Rong Tsong T-351) (T
KB L CTHWE, ST, R &R L OFET
BRI K A 5RO 80% T4 /) — /L&A T, 30 43(H,
BE A 238 270,
(R0 EEERE, FEEOMEEEL 4 FB 220, 5
LN ETO RiEEGbE O E L, SMtkiL, &8
HMERLIE U CARREAKIC PR TR . 45 FBEEEE Lz,
Fefb 2B 1« Rt & SR LA A2 i L7

13, 000rpm, 10 47f#], 15°C

HOREw S EYELA FDU-830 T

EUAEE (3,000 rpm, 10 453H)



=Y =Rt ORI

L&

B, UL, T SRR &SRR O R
UZ=/—/VER0.1 mg/ml 12725 KD ICHRR- L7z, B
EANTIE. 10 mM BREFBERIESIR 2 IV 72 NG 5 2006) . 12
fEANT, RAMBEMN 0.8 sMIZ725 L HIZHML T, Bt
R LiEE, RV 7=/ —LB, EX I CHRIZONT,
s rR E CRERFAVICIE L7z,

Fefb 28R 2« Ryt LR MR ARG L2 B THE SR
WA A AN LT & & D4

RY 7= /=801 ng/ml [ZPHE LR, BXO

Bz (057) 75 120 53

RY 7=/ —VE0.1 mg/ml, 0.2 mg/ml 33X TN0.3 mg/
ml (ZFHE L7 L TR, R, R &R
KA AW CEREZB Z o7, R LIS REDRK
WRHIR & Rt & 2 RA LT BHHR
DRY 7 =/ —)VIREN 0.2 mg/ml, FHES

B 0.2 ; IRBIR
W% 0.3 &
BIRDORY 7 = — VIR 0.3 mg/ml, BHIEAHRO. 4;

BRAWRDARY 7 = 7 — VIR 0.4 mg/ml % HefE L 7=,

BARBWRITIRAETRE 0.8 mM CuSO, & 725 X 5 1o k&l %
WL T, WINE#% (047) 38 & O30 /i @ DPPH

FIONNAEFEIERZRE Lz, F2 B0 (R 7 =
BT B ARG O R ZE LI
arhur—VERELTEI T,

J =)0, 1 mg/ml) 12

2. DPPH 5 D AHIVEEFME GRBLEME) OBRIE (Bo

2005 ; /Mg 5 2006)

PUALIEPE DRI X, DPPH 7 ¥ B A ETEMEIZ L 0 B
Zhofe, ARUIHRAR50 ], =4 7 —/L 100 pul,
DPPHEIE 150 ul #~ 4 7 =7 L— NMIIIx T XL <R
THEE LItk v 47/ L—

BT DI ZWE LTz, Hilg
fRIEMHEIT he vy 7 2% & (umol/g) & L TR Lz,

.
Y —%—@ 530 nmi

BEAT. IR T 155

3. RUTZz/—ILEEDATE

#|d Folin—Chiocalteau {EIZHEV VI

FIR U723k 100 u 1

RNY T x ) —)VE
E LT (8 2005 ; F5HE S 2010),
(ZFRBE/K 300 11, 50%Folin R3E 400 ul 200z CIRF#.

SyTETERE L. 10% R b U o A OKEAHR 400 uL 2002
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TELKIBA LI, Ua—%—3Z (30°C) T30 45MK
Jos ST, OB (3,000 rpm, 10 43fET) A3 2 AW,

Bz EiED 760 nm OWSEEERE Lz, R 7
J—IVERIIH T X UMY E (ng/g) & LTCHRELZ,

4. Az CEENAE

I AR ANEFRQ 7 Ly 7 X
\Z & 2 E

DEZ I CEE

EEIVCHE
ZRAWTHIE L7z (3712009), = 0%EE
X ppm THRARSINDH DT, kAU K
(mg/100 g) \ZHAF L7, B % I CE&E (mg/100 g) =il

TEAEFOR ppm X AFBRAEER X 0. 1

5. Bit. N TEHE R, RER & RAMERK, EFH
HBED LH-20 S LICL BRI T/ —ILESED
vk
. 2OV TR, SR & R, FFRhH

RO—EIL, TREIIBIERE Y,

\ZFRAR LTz, 5 1% Sephadex LH-20 7 7 A (15 X 0. 8

1.0ml ODx=H ) —)b

cm, Amarsham Biosciences) |Z#it T, =& / —/L, X
X )=, 60% 7 kA& 20 ml AW CIEREH S
L7z, KBS ORY) 7 =

J—IVEEAELT, RY 7= /) — )LVEESOEE %K

WL L 5 ml D%y

Loy

6. #HEHOHT
ETOT—H1E 3 BILLEJIE LT, FHME = R U R 5
TR, T—XMOHEZEBREITILSAS 7.1 V7~

Tukey AF = —F > MEEZH W= (<0.05), F£7-. ik

Sy & BURLIEHE & OBSEIC W CRBIS BT 21T - 72,
HBREER

1. =R —BHLURFEEMERICEFEN S DPPH
TIONIVEEEE. R T/ —ILEESKLUES

EEOLE

=Y —REI ) IR ERE. 20

BEDZ AT 37 1% T, FHEOWNRIT, R &
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JP120. 6% FET- 3. 0%, 7SV 12.6% ThoTo, Fio,
=Y — B0 DPPH 7 ¥ A W EIEPEIT 2. 156 £ 0. 03
umol/g, F & RPHIHIE D Z401% 0. 99 &= 0.01 pmol/
g, PR ZIE6.10 £ 0.04 umol/g, 7L ER
R O Z 4013 0.51 £0.03 umol/g T, FE7fh LA
EbEWEZR L (R, ZNENRFEHREE Y20
TRLE),

RY 7 = ) =V ERIT TR b @V (1,09
+0.01 mg/g) Za~ L. MAIZHE (0.87 & 0.03 mg/g).
R & AR (0.28 = 0.01 mg/g) . ~L 7
e (0.09 + 0.01 mg/g) T, 737 HliHK D Z D
bIERWMEZ R L (R D, HAORY 7=/ —Lahk
DPPH 7 ¥ 1 WVE EIEM & OFIIZE W IEOFE D 7 5
A, HEBEFREL r=0. 9686 T -7,

FRHE B2 I CEE<FEATH (L0l £
0.03 mg/g HfFRFE, £ 1), HINRETH DI RL&R
AR O B 22 CEEIT. R 0Z0R) 1/2 &L
T (0.45 +0.03 mg/g) T. I b2 T=DIT/ LT ER
FhHEHE (0.19 £ 0.01 mg/g) T, FEFHlHHE TIZHIERR
SUBELA T CTdho7= (F 1), Bock & (1990) 1%, &/ m—
277 — METABLIEY—RY oI C

INIFEZ

EIE 100g H72 0 Tomg Thojo @t LTRY, 4l
FZOMELEY LEWETH 70, T OZERITRHRRE
DEWVZ L DO E Ly, BRIz B VT
X Iy CEEL DPPH 7 P VHEFRME E OIS
WIEDFHBEBIR 3B O 41 AHBIR R r=0. 9994 Th > 7=,
Fio, U — R R & RhibiR, R
e, 7SV T EERIIE A LH-20 1 T A2 K 0 #iy L T
FNHHENCEENDIRY 7=/ — L ERE IR LT
A BpTiE, B/ AL A Y IR v —
BIARY 7z )= OFIER50 : 21 : 29, i & Frfhh
RDZ AT 36 @ 44 = 20, FEFHIHIRO ZHE<1:22:
79, SOV T IR DT 35:33:32 Th otz (R 2),
TS O LH-20 B T AT K D HE 5y D5 EE S Z — R
N, BRI 72—V ERRERARY 7=/ —v
BLOOULTEERY 7 =/ —/L O EFKITIZIER U
M ZRLTND, FEFRY 7=/ — /L Ol R
TENS EEFBEEICRE R TND D L R TIEE
IR T e )= ARFEETH DO L, -l
WCTIERY ~—HR) 7= ) — VR FEETHLZ LN
Lo T,

#1 Y —REIVHGONIRH, R &R, FE k., v 7k o> DPPH
TV HNAEEEE (umol/g), RU 7=/ —/LE®E g/ g) BLIOAEX I CHaEE (ng/g)
DPPHS U HILEREM RYJz/—IL2 ER3ICE
—AN)—BE (umol/eHif$REE) (mg/eTBEREE) (mg/eFTB REE)
g2t 215+ 003 b 087+ 003 b 101+ 003 a
RERREANME & 0.99+ 001 ¢ 028+ 001 ¢ 045+ 003 b
FEFHmH& 510% 004 a 109+ 001 a n.d.
INIVT R R 051+ 003 d 0.09+ 001 d 019+ 001 ¢

nd; BWHRFELUT. FILI7RMDBELGDBERIEHEEESHY (0K0.05) ERLTLVS,

£2 U —ORFE, RE&RAHIHIE, s Lo

TEFHR K D LH-20 51 5 AT

K BRY 7 = ) — VAR O

RYTz/— LR (%)

—AN)—RE E/7—E AyYydw—E  RYyvx—H
g+ 50.1 20.7 29.2
ER&EAMHK 36 44.4 19.6
EFHmER <0.1 21.8 78.2
INIVTER R 345 33.9 316
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2= =Rt DR ]

2. O—RY—DEt. ERO¥ETESHERICEEH
ERMLUIZEEDDPPH S O hILEEEME. R 7=
/—ILEE. E4IVCEENRBHNEL
=Y — ORI, PETERE ORI ; R & R

HOR, FEHIHIR, 2V 7SR R LA 2 W L7

& E D DPPH 7 ¥ W ETHIEI T B LA NE R (0 47)

25 120 53 FE T, WU W THIEIERRIIR T L

7z (F3), Tbb, BAKITNER 045) (2815

0t DPPH 7 27 MABETEPEIT 0. 547 + 0. 001 pmol/ml

TH O LA 30 2811 5 R0 DPPH 7 2%

IV ETEPENT 0. 147 £ 0. 005 umol/ml Z/R L7z, 3724

B, BAEAIRINER (045) OffiZ 100 & L7k, Bt

FIRIN 30 43 Ol (BUERLRECRFFSE) 1326.9 = 0.9%

T oTz, £72.90 5k OFRILRERFFHRIL 3.5 £ 0.5%

L7201 AL DOREMIGIE A Ko T, kA

TINE R (043) 12381 2 Pz & RWHIHIE D DPPH 7 22

TV EIEVEAS 0. 346 = 0. 003 pmol/ml, Fll1-h HiiK

ZHUAY 0. 483 + 0.004 pmol/ml, 2L FEHIHE O£

2% 0.292 pmol/ml OFEFE FAVCHER L7228, BALAIR

AN 30 434 0> DPPH 5 ¥ A WAHEIEIEIE. WL B

B ONT- BB ITERD BT, R & RAHIRD

PUBAVRERFFRIT 73.4 = 1. 8%, FETFHIHIE OB LAE

PR3 88.8 + 2.0%., L 7R OFiR LA (R £

51T,

120 43 T DPPH 7 ¥ I /WH RIGPEIZ 36 KX 9 8 &t

L7285, BRAEAIRN 30 0 DA ITHFTHH . »

TS B OEBIT L ARIULBAE R 2 S 1T 2 7R,

Frio, RO DPPH Z 2 B VI EIETEIL, B A

L6585+ 2.3% ThHhot= (#£3), 60 77D

N 120 31BN T HUiRLRERFFED 84.3 + 1.9%
oL, W2 R L T,
FREHRORY 7= =V EE, 0.1 mg/ml IZFRELL
TEBREBZ /2> TV LOTRLAIRINER 04) ©
Lo, B{esl
ERMLUTHLRY 7=/ —/VERIE, BRI 21N
oLz (F4, Tobb, MTHHRIL, BAE
WINL T30 0% DR 7 = ) — VFRIFER(97. 2 £ 4. 1%)
Db <, WO TREZ&RARIIE (89.0 = 1.6%) .
FOLTF IR (86.6 £ 1.9%) DIEIZIKL . it 0%
FUTHRBIEVME (62.9 £0.5%) Thotz, /-, v
FHERIE, BREAIRIN 120 3B ICBWTHARY 72/ —
JVOFRIFFRIN93.6 £ 3.9% &7~ L, fldfhiRIZ b~ T
RbEWETH 72, ZHHORERENG, AR
R 7= —iE, SRR AN RO L EH
ZRORY 7= )=V EFATND Z EBRHERE S,

BrtovrZ o CE®EIT1.01 £0.03 mg/g. & H

RN 7=/ —=NVEFETHLThH T,

P O 4003 0. 45 £ 0. 03 mg/g. L FERHIHIE D
ZAE0.19 £ 0.0l mg/g Thote, Fio, FFHHIR
DEH I CERIT, AEOSPHETITMHRALLT T
o Tz, KB & RAHIHIR OBALAIGIN 30 ko v X
TUCHRMFE (842 £8.7%) Fmbm<., WWT /UL
TERAIHIHE (77.8 £ 4.5%) AT (73.0 = 6.8%) TH Y |
SEMICHIT 2EREZRITIRD N o7z (£5),
T, BEX IV CERE 120 5 F TREFFICHIE L7- &
A, WTRIZBWTH B 2 2 C &R
LTV 23 3 F NI T 2 B RN ITRRD DR h >
7=

&3 =Y —Rb R &R, R KOV OV TR RIS R LA BeA&TR EE 0. 8mM
TR A N 2 CIRFNE ORIRY 72 DPPH T ¥ A WS ETEIEOMREFR (%)

B (93) it RRRERHEER P& NIVTEHE &
0 100 a 100 a 100 a 100 a
30 269 + 09 b 734 + 18 b 888 =+ 20 b 585 + 23 b
60 137 = 11 b 710 = 20 ¢ 875 + 26 b 518 + 26 ¢
90 35 £ 05 b 69.3 + 1.7 856 = 10 b 485 + 18 ¢
120 35 £ 01 b 698 + 15 843 += 19 b 488 + 09 ¢

REFEIL, RIGEA(05) DIEZ100&L-FOEMEEL TRLU-, RIGHRERICX L TERIGHEZROEIZ DL
THEREHBEE ATz TLI7AVMRALES IARELGL. BUSE S EERESHY (0<0.05) ZRLTS,
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F4 =Y =R RE&RAMHIK, MR KOV OV TR BRI

INIFEZ

HOfEIREE 0. 8mM

RS & A TIRAG ORI R Y 7 =/ — NV EROREEER (%)

Rl (53) gt RELRAHER B R /NVTERH R
0 100 a 100 a 100 a 100 a
30 629 * 05 b 890 * 16 b 972 *+ 41 a 866 = 1.9 b
60 600 *+ 04 ¢ 865 + 0.6 b 961 = 1.9 a 850 = 04 b
90 552 =+ 1.9 d 895 * 09 b 97.7 = 47 a 865 = 1.3 b
120 626 * 12 be 874 *+ 18 b 936 *+ 3.9 a 810 = 13 ¢

REFEL, RGER(05) DEZ100ELI-FDOEMELL TRLU-, RIGHRFCHL TERIGHEZOEIZD
WCABEFMZES ol TLI7AUMREILEHEE FEEELGL. ELDBEEFEEHY (,<0.05) FRLT

L\%)o
#5 V=Y =R, RES&RARIHIE, FFRHR S KOV OV TS BRI 5 BRI EE 0. 8mM

Tiithdi 2 N2 CTIRFNE ORER 2 B4 I v CEREOREFR (%)

B (53) it RRREAHH K EFH R 73V T ER R
0 100 a 100 a 100 a
30 730 = 68 b 842 + 87 bc 778 £ 45 b
60 704 = 23 b 775 = 69 cd n.d. 710 £ 104 be
90 695 + 36 b 718 = 85 cd 505 + 45 cd
120 648 + 26 b 674 = 36 d 552 + 45 d

nd; IRHRF LT

REFER(L, RIGBAIE (05) DIEE100& LR DIEREEL TR LU, RICFIBFICH L TE RIGH &R O
EICOWTHREFHEE S o=, TILI7RUIMEILISE S FAEELL. BRUSGEEFHEREHY

(p<0.05) ZRL TS,

76 YU B KRR, TR KOV R A2 318 D O PP IREEIZHHEE L
7o S HE BRI LA 2 TN L C 30 314D DPPH 7 ¥ 1 MAHEIEMEOFRAFHE (%)

FEE O RAOPPRE HKEHMEROPPEE B L&A IN30 % DDPPHS U HIVE EEM DRESS (%)

Btna#H (mg/ml) (mg/ml) BA+EFHER B+ ERERBERE Rit+/ULTERER
RitiR&a%®o02 0.10 0.10 844 + 332 b 766 * 152 a 722 + 106 a
BiHiEA®oO3 0.10 0.20 931 =+ 384 ab 781 = 213 a 732 = 791 a
RitiR&% 04 0.10 0.30 970 = 153 a 813 *+ 295 a 733 = 371 a
B LB MBI ODPPHS DAL B EEEDEZ100EL THIHETER LIz, 7ILI7RNYEDRICIE S EEEELL. BLR2158138E
Z5HY (p<0.05)FRLTLVS,

3. O—ARY—BHZRY T/ —ILEEDELDIEE JWHEIEMEE A R Tz (R 6), FEFHHRZ IR L7

MERERALBLHERMLI-EEDDPPHS

HIVEEFEE

ML R 2 ([ZB W T, FITHICS s R 2 usm L7z
RHRA WA VT BbAlZ BN L7z & & i bl
DNRIZONWTERE B Z o7z, T7bb, BUHCH
URY 7= ) — VIR ORE-HlHR, BB & SR,
2V TR IR A AV E AU A T IR R 0. 2 & (i
LT, ZI DI bMZRINL T 30 3% @ DPPH 7 <)

26

H (RHRARK 0.2) 1ZER{LAI% N 2 C 30 434 ¢ DPPH
Z VA EEEOFTRR bR R (IR AR 0.2
FEALAINE (043) OEICKT 2EIG) 1T, 84.4 +
3.3%. [FAERIC U THEE & RPIFIHR 2 BN U 72 BT
EEAbA 2 N 2 72 & & OPUERILAEFR T HRIL 76.6 = 1.5%,
AT EREIR A BN U 72 B C B bl A Iz 7o & & o
PUBLREFEFRIT 72.2 = 1. 1% ThH o712, TR
REW0.2128 0 ThH, R OZOBALAIUIN 30 774



=Y =Rt ORI

OPRLREFEFR (26.9 £ 0.9%) ICHAATEVEZ R
L7z (%6),

ETo, W 2EMIKORY 7 = 7 — V&% 2 1%,
3 LR LI RIHEATR 0. 3 ORIy HE AR 0. 4 Z5RH
LT, N DORAIRINERE B Z kol 2 A,
FHIREDOBMAY 7 = 7 — )V E AW U3 BHT, #8
{BAIZ N % C 30 43# D DPPH & ¥ VI BIHEDR, RV
7 = ) —/VIREICIRTE L CEVMER R (%6), T72b
B, FE 7RI DPPH Z 2 0 W BIG R OE L % 7R )
WA USSR b A 2 N & 7 & & ISR bR 2 (e
LT ENRENT, L L, RE&REIIHIKE JUVS
VTR O AR Y 7 = 7 — /A0 L CRAFITN 2
T, BAEARINC X% DPPH T 2 B LSRR D5 AF
KIZRY 7= ) — VIBREIC L DHETTE L A LRD B

ol

IHETIZ, REIBT AT & HFig bif tEe R
U7z /=& R L OBEIZONT, W ODOWEN
HDH, Kis (2012) X, AkEEE (7T F 2 7)
THL, RV 7=/ —ADPGITENT 52 LTk Atk
OHIRIEENEEIER T2, B¥ I Ciciige
WEREEGZINZ L ERELTWD, 2720, Vv
2B T—r T RUBREMOREICENTL, &
B L DHRLIEEOIR T IERA bR N2 &2 HEL T
W5, E£72, THES (2003) 1, FUA T7L—Y07 A
VArFxl— AFTARELFEINL, MBS L T
B, TALH O DPPH T VA NAHETEIEIIT L A E L
FIES 2NN 2 REL TS, o, By
MEMNTIRY 7 = ) — VAR R &2 RIEME L S LD 728
W2, BEMBICHARTRY 7= ) — VORI X 12<
WZ & CEHD 2006) R0, REZEF LU T 1AM
BUTRERY 7= ) —VERIT, RIMBREOZN L
DERELRDEERELTND (FIIIS 2007), 2 b
DAL, MBI X BRI, msr- OB D
ZUIE REOHBEIC LV BENOHD ZLERLTND,
R AR, R R T = = E %<
GATO, BTR) 7/ =& EEh DR

27

~—MRY 7 = ) = BRI ORI A RE L
Db LIZROA, TS RORETH D,

SE Xk

Bock W, Felkenheuer W, Dongowski G, Kroll J,

Schveider C, Baars H, Sievert B. 1990. Method
for enhanced processing of raw juice from sea
buckthorn berries. GDR Patent DD 275 775 A3

Bravo L. 1998. Polyphenols : Chemistry, dietary

sources metabolism, and nutritional
significance. Nutrition reviews.56(11):317-33

Eberhardt MV, Lee CY, Liu RH. 2000. Antioxidant
activity of fresh apples. Nature 405:903-904

Harrison JE, and Beveridge HJT. 2002. Sea buckthorn
cv. Indian Summer : Fruit structure. Canadian
Journal Botany 80:399-409

NI, Xiao—Jie Gong, TWEFERE, ZEHEFEN , AFE

B H0E. > a v A ORBRALIERICS
WL ks 125:213-217

FIRIR, THE, IRRE

RN 7 =) = LEYNTE 2 D53

7, 2005.

2006. fJNEMLEL 7 R E D

B 22
K AL . 23:75-79

Kalia RK, Singh R, Rai MK, Mishra GP, Singh SR
Dhawan AK. 2011. Biotechnological interventions
in SB (Hippophae L.) : Current status and future
prospects. Trees — Structure and Function
25(4) :559-575

Li TSC, Schroeder WR. 1996. Sea buckthorn(Hippophae
rhamnoides 1.) : a multipurpose plant. Hot
Technology. 6:370-380

Mironov VA. 1989. Chemical composition of Hippohae

rhamnoides of different populations of the

USSR : In Proceedings of the First International

Symposium on the Sea Buckthorn, October 19-23

Xi’

an, China

NESEZ, [LTEE], P, RERREAT, AT HEE R



S BT -

2006. /NEIR Y 7 = ) — )L OAERNHIRELIENE & BT
IEOREEIEN. AARRGRNE T 23E 53(7) 1386-392

WIS, REEEME, (LREZ. 2007. P ohnEuL
BT D PR LB RE Db, BANIFIRKY: - IR
hoBE 42:35-39

VR, 7 AT, shFn R, g GEZ.
2007. ¥—_Y—HRY 7 = /) — Uz L D ERN&
Beb e~ v AOHRHE. HARSEEEEREE
54 (11) :477-481

Rz, ) IMRSE—.
L OBBBLIEE~DOET V> MEN, GEE (7

SRARTHERS

/NI 1,

2012. RFEFRY 7= /) —VEE
FUFUT) DR 70(3) :207-212
Puupponen—Pimia R, Nohynek L, Hartmann—-Schmildlin
S, Kahkanen M, Heinonen M, Maatta—Riihinen K.
and Oksman—Caldentey KM. 2005. Berry phenolics
selectively inhibit the growth of intestinal
pathogens : Journal of Applied Microbiology.
98:991-1000
Rosch D, Krumbein A, Miigge C, and Kroh LW. 2004.
Structural investigations of flavonol glycosides
from Sea Buckthorn(Hippophaé rhamnoides)pomace
by NMR spectroscopy and HPLC-ESI-MSn : Journal
of Agricultural and Food Chemistry. 52:4039-
4046
T R T

2007.

vEE L, NEEVE, SRR FNGE, NRE 2.
THRY 7= ) — LV OHEBLIEER SN o«
- T X7—BIVa - NI —PIHLEEE

ARG T3EY3E 54(12) 1563-567
Shilpa G. Patil, Anand K. Chaudhary. 2016.

Unexplored therapeutic treasure of Himalayan

sea buckthorn berry : An opportunity for

rejuvenation applications in Ayurveda.
International Journal of Green Pharmacy. 10
(4) 15164

THESE T, SFEMT. 2003, REDOT PHIVIHERE R
A OIMETS X OMBEKIZ K5 7 P /W ERE~DR
B BRFREIIRSENT R 36:1-6

INIFEZ

Swaroop A, Sinha AK, Chawla R, Arora R, Sharma

RK and Kumar JK.2005. Isolation and
characterization of 1,3-dicapryloyl-2-
linoleoylglycerol : a novel triglyceride from
berries of Hippophae rhamnoides. Chemical and
Pharmaceutical Bulletin. 53:1021-1024
BB, EWREA, &Y (k) K%k, BADE
U > TR ORI R O DPPH T 2 T VA LT
PEIZH T DGR R IZRIT AN O IR FBER
R EEE T

Teng BS, Lu YH, Wang ZT, Tao XY,

2016.

=) 12(2) :29-36

and Wei DZ.2006.

In vitro anti—tumor activity o isorhamnetin

isolated from Hippophae rhamnoides 1. against

BEL-7402cells. Pharmacological ressarch.
54:186-194

SEWUTFEL 2009, B EOEIER S AT AT K DS
DL =7 AV ECREBROBSBREICONT. B
SERTIR 2RI R EACEL. 46:229-233

Yang 7G, Li HR, Wang LY, Li HY, Lu SG, Wen XF,

and Kitanaka S. 2007.

Wang J, Daikonya A,

Triterpenoids from Hippophae rhamnoides 1. and
their nitric oxide production—inhibitory and
DPPH radical-scavenging activities, Chemical

and Pharmaceutical Bulletin. 55:15-18

Abstract

The DPPH radical scavenging activity of seaberry juice
was significantly decreased to 26.9+0.9% of that before
the addition of oxidant after 30 min of addition of oxidant.
However, when the oxidant was added to the juice residue,
peel and pulp extract, under the same conditions, their
oxidation was 73.4+1.8% of that before the addition of the
oxidant, 88.8+2.0% of that before the addition of the oxidant
when it was added to the seed extract, and 58.5+2.3% of that
before the addition of the oxidant when it was added to the

pulp part extract. The progression of oxidation was shown to

28



=Y =R ORI
be slower than that of fruit juice.

In order to inhibit the oxidation of fruit juice by oxidants,
the effect of adding each residue extract to the juice on the
residual DPPH radical scavenging activity was investigated.
When the seed extract was mixed with the seaberry juice
and the total polyphenol concentration of both was doubled,
the residual rate of DPPH radical scavenging activity after
30 minutes of addition of the oxidant was 84.4+3.3%. When
the peel and pulp extract was mixed and the total polyphenol
concentration of both was doubled, the residual rate was
76.6+1.5%. When the pulp extract was mixed with the
pulp extract and the total polyphenol concentration of both
was doubled, the residual rate was 72.2+1.1%. In all cases,
oxidation was significantly suppressed compared to fruit juice
alone. Furthermore, when the concentration of polyphenols
in the seed extract added to the juice was increased two-
fold or three-fold, the retention of DPPH radical scavenging
activity was significantly increased depending on the amount
added. On the other hand, there was no significant increase in
the retention of DPPH radical scavenging activity when the
concentration of polyphenols in the extract of residues other
than seeds was increased two-fold or three-fold. These results
indicate that the addition of any of the three residue extracts
to the seaberry juice has an inhibitory effect on oxidation,
but the addition of the seed extract in particular is highly

effective in inhibiting the oxidation of the juice.

Keywords: fruit juice, utilization of fruit juice residues,

antioxidant activity, polyphenols, vitamin C
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