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Abstract: The effects of light, temperature, pH value, oxidant (H, 0,) and reductant (Na,S0,) on
stability of pigment from blackberry( Rubus spp. ) fruit were studied. The results show that the pigment
from blackberry fruit is water-soluble anthocyanins. The pigment is resistive to light and heat, but it is
sensitive to pH valie, H,0, and Na,SO,. The reduction resistance of the pigment is slighily stronger than
the oxidation resistance of the pigment. It is concluded that the stability of the pigment is better under the
conditions of pH lower than pH 4. 0, temperature below 50 C and darkness, and it can be used as a food

additive.
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BEERI(V(80% Z ) : V(WELIR) =99: 1)L
B AIREEEA], 25 C &4 TR 60 min, f K
HigE , REE DA R EE R 1 K, B R
REPAF HE W, REBURHIE S 671,50 CHlE
WaE, BRI RS 44k, 50 CH2S TG K8 BE
REBEBK,

1.2.2 GEEMENGLIMFE BT HBERE
EEBA, % 1.0 mg, FHI A 10 mL K FKZ
By FIEE N IE T B ZBRZER VEUE 7 RS B
HA) 5 U8 20 min, W BAER LA ENEKNE
s,

1.2.3 &EhL#ERBEHOIN TR BHRKREE
R E R 100.0 mg, LK EREERE 25
mL, JU5E R pH H, Aok 2 A E,
PR SMAT D4 Y6 BE AR BT IR T R
O SFBMOG K B RO (Amax) 1

1.2.4 &1kXBERG>HFE FRIBERE
BRI A 100. 0 mg, Bl Al oK B % 5 & A F 100
mL, HUS mL &K, F pH 3. 0 TR - BER
T BB ARRE 6 A%, LA 5 mL KN WA H
Xt R, 2 HAE 514 nm AR OEED I E A
#wi . BE18 L EERE, N3 A, B4 6 TR
BLAAS mL BRI, 53 5 BCEAE B ARG
B JGRREEY 6 % 10° Ix) (% PIHUN YRR &1
F,EMR 1 h7£ 514 nm Z0WE ROLEE , 20 6 1K, i
B RaERGE, TRHFEEE 3K,

1.2.5 @B FTE BRHRNER
REAEHK 100. 0 mg, HAIFRKBBREERE
100 mL, BU5 mL A%, A pH 3. 0 (ArHsme -
BERR SN ZR PRI R 6 £, LA 5 mL K INZE bl R
25 X R, W L AE 514 nm AR BRORIE PR A
ffto BE 24 XHERE, 04 4,84 6 AT,
SRIMAS mL G EBER, TELZGTHMNET
30 °C .50 %C .70 CH1100 CHEBABEH S, R 1 h
7E 514 nm RAWEWOGRE, JLW 6 K, T B AN L E
AR, TREERE3 K,

1.2.6 pHxt&ERBZHRY-heioMFik REE
BRLOENAK L0 g, FsigkBBa e A% 50
mL, BUS mL OE B, 7 B AN ER - 8RS
WM (537 pH 2.2 . pH 3.0 ,pH 4.0,pH 5.0,
pH 6.0.pH 7.0 i pH 8.0)[* 57 &his - G L4
M (pH 1.0) MBS ER - BERR A WP (pH 4.5) B

AZE 100 mL, A2 s o Zs aON IR, TS T I
A3 FEREH-TE AT W63 < B N AT OGS A, i
FRWOERE K B KB K (Amax) . ZEREGEAF
T, 002 4 0 RV WO S KRB T BTG RE , O
7E1.3.9 & 20 h G/ 1 K, FEEBREBLE
20 h 4 pH fikaEtE. LRAER 3 K.

BB BB R LA ERK 2 4, %4 100.0
mg, 5+ 3 pH 3. 0 AP IR — B R — S MZE WK
&g KRG €4 ZE 100 mL, Bifil)R pH 3.0 #1
pH 4.06 FBERLEORE W FEEIICHRMTH#
R B R R A R IR AR R DG
1.2.7 &:#AAEREG ST E B
MBI EB A 500.0 mg, T2 KA @R E A
ZF 500 mL, £ F. 4rHIEL 25 mL AERER, S MA
25 mL &R 50 0.5% ~2.0% i H,0, % 8 (A 4k
) Bk E R 60 ~200 mg - L~ Na, SO, 7 (iF
B, S H, 0, B 2 YR BE 43 39 R 0. 25%
0.50% .0.75% F1 1. 00% , Na, SO, I 23 FE 43 91 A
30.50.70 #1 100 mg - L' JBA7; % B8 K 25 mL
GRERS 25 oL gidK IR AW, 5 15 min B
—ERVAWAE 514 nm L0 E WGHE, LW E 5 Ko
TRWAEHE 3 K.

B H,0, 7 WE% Na, SO, B 1 h )5, BfR—E
B ) RS VR R B 5 mL 48, VAW, 43 B /b B i
Na, S0, H,0, Si#r B BRIA W, WSS BE R L AR
RHBEAELL,
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H L E AL BET a4 E B A M.

2 HRFup i

2.1 BRERLEREMRE

R AR SR S R AL RV oF T I O vl
DAHIE , BERLORRHE T K. LB B,
Y FRE R T RN R, R TR0, HER
[F 85 79) H B 7 AR EE AR B/ MR U O WY B TSK 2B
KB ET R R B R



52 YRS R ¥R

17 %
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Fetk 2 BEUR . SCIR I B RAE R I A FOK IR
pH {HN 4.06, R OGRS I 1, mE 1 i, &
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W, W 3 I (Amax) F 521 nm, 54 56 SCRR AT
0T e R X — B AL T R A R I HRE
Wk, B RLARE THATFRESY.
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Fig. 1 Absorption spectrum, of water solution of pigment from
blackberry ( Rubus spp. ) fruit
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MEKTIAE FRE(SR 1), JRIRAE K B LA A 1
TRBRER SR I e A S e R, BRI R T
BRRARE. TERMCESAH TR 6 hFe
RGN 41.29 TS| 35. 10, AR 7R
WAL K 85. 01% ; WAL B LAF T ST 6 h 5 R
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2" SR
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b E RE S BRI AR BB DREE —
ERFR. KRGS 6 h FRARTORNORFR
WREED) 85% , |U AT AN, BERLOREA—
SERPEREE . BFEEbRN A P E R R R
B B2 PR KR B S o
2.4 BERLEEPABEG

18BN B R 6 RIS N IR AR A
— 5 W R, TR R R L R e ] A, R R K
(#£2), 1630 CHRMATHRFEG6 h, ARBHRKE/D,
TRAFRALRAL T 3.49% ;76 50 CHIT0 CHRA TR
6 h, BERLARNEARLSHRIKT 11.62%
123.68% , H A B F R BUAER & B B384
16100 C &M ,4 h G A BB &£ BAE
k.6 h 5 RRAE RN 74.34% . WA RIS E]
BARLOENRAAREE B h) GKK
ReR AR 5 B BB, T )G PR AR R B 4R o

G EE A MR e, St B A
2483t 1 h, £E30 € 50 C .70 °CF1100 CE&HT
SrPIMPUEER 1 h, BAIRL AR HRERKKRA
98.79% 95.18% .86.25% 1 73.99% , %5HEEH,
BRI U R (K B ) B A R R IR
WA —EEW BN RN TAERE, ZOaXEF
s AR A, REWE B 1E N B R B IR BER

Table 1 Effect of light condition on color value and preservation rate of pigment from blackberry ( Rubus spp. ) fruit"

AEVCREMT AEHEHN AEDCHREMN T ORNRER/ %
HFiE]/h Color value of pigment under different light conditions Preservation rate of pigment under different light conditions
Time KB E ST DL Bt KFCE S B -2
Sunlight Scattered light Darkness Sunlight Scattered light Darkness
0 41.29 41.29 41.29 100.00 100. 00 100. 00
1 39.20 40.52 40.84 94.94 98.14 98.91
2 38.63 40.22 40.60 93.56 97.41 98.33
3 37.48 39.64 40.06 90.77 96.00 97.02
4 36.30 39.26 40.08 87.91 95.08 97.07
5 35.44 39.10 40.30 85.83 94.70 97.60
6 35.10 38.96 39.99 85.01 94.36 96.85

D e dhBE R 3 IRE H 19114 The datums in the table are the average of three replications.
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Table 2 Effect of temperature on color value and preservation rate of pigment from blackberry{ Rubus spp. ) fruit"!
X AFREE %1 T AR EH REREFTT CEBRITER %
B fB/h Color value of pigment under different temperatures Preservation rate of pigment under different temperatures
Time
30 C 50 C 70 C 100 C 30 C 50 C 70 C 100 C
0 41.30 41.30 41.30 41.30 100. 00 100.00 100.00 100.00
1 40. 80 39.31 35.62 30.56 98.79 95.18 86.25 73.99
2 40.55 38.47 34.27 25.31 98.18 93.15 82.98 61.29
3 40.25 37.96 33.05 20.27 97.46 91.91 80.02 49.09
4 40.11 37.44 32.21 15.07 97.12 90.65 77.99 36.50
5 39.98 36. 86 31.96 12.60 96. 80 89.25 77.38 30.51
6 39.86 36.50 31.52 10. 60 96.51 88.38 76.32 25.66

D 2 hHE R 3 IEE - FBIME The datums in the table are the average of three replications.

2.5 pHYWEERLEBRBEMENEI

2.5.1 pHaZHERFEFHABHFRARTHY
Heasdr  NE pH R RER LA REBR AT
iR 2, fE 2 W LIE,pH 1.0 ~ pH 3.0, %
FERLAREBI BRI KN 514 om, {HEE
pH {HA3EE, W — 3 KT @R BOL R BB T B
pH3.0 ~ pH 6.0, A RE A B R BUBE K 18K,
HLB RO RN 85 B T pH 6. 0, (SR I IAE ] I
6 X858 P E B S () R R AW
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Fig. 2 Absorption spectrum of pigment from blackberry ( Rubus
spp. ) fruit under different pH conditions

RAERLOREBNBORZ pH EHRE K, £
pH 1.0 ~ pH 4.5 BIFMHT , BRI AR BRI
6.7 , Bl pH (B8 I , f5 5 BB B €0 R IR , 41
HiE , WO B ROG L 0. 749 BERY 0. 103 (5% 3) 5
7E pH 5.0 ~pH 8.0 MM T , B RW R A G R
HEE R, ELRE pH 38 KB BORBE IR , W Wi i T
Ye{fEM 0.080 FFHZ 0.218,

H# 3 BT LUE L, AR pH HIREGRIER
VA BUAE VRO AL B IR ST BETE 20 h NBYARHE AN ..
pH 1.0 ~ pH 3. 0, € 3 ¥ W F) "Wt 't 32 s A 388
pH 4.0 ~pH 8.0, BGEERS A KR, PRI, RRAEIR K
6 AE/NTF pH 4.0 504 T BT B,
A RO B A L
#3 FFEpH KA TESRLEBRERNBRE"

Table 3 The absorptance of pigment from blackberry ( Rubus spp.
fruit under different pH conditions’’

RN KL

pH Ao Absorptance of pigment at different times

0h 1h 3h 9hL 20 h
1.0 514 0.749 0.770 0.776 0.777 0.776
2.2 514 0.631 0.638 0.647 0.649 0.650
3.0 514 0.413 0.418 0.417 0.416 0.414
4.0 518 0.143 0.140 0.135 0.141 0.138
4.5 525 0.103 0.094 0.094 0.093 0.091
5.0 531 0.080 0.080 0.079 0.077 0.073
6.0 539 0.082 ' 0.079 0.079 0.077 0.078
7.0 557 0.141 0.139 0.129 0.121 0.111
8.0 575 0.218 0.237 0.239 0.214 0.198

Dl 3 kEE WFEHH The datums in the table are the

average of three replications.

2.5.2 ERMEHTEZERFEEANHLARZH
FH 4l K 75 W SRR R SL B K WS pH 4. 06, TR
gk pH 3. 01, 72 KPHOGELSR 70 C &4
F,pH 3.0 #1 pH 4. 06 () BA FLAKBFRAERE
PEWLFE 4 MR S, mFR BRI, 76K O B 5 A
70 C4MTF, BREBLERB RN MaEfE
B R R N, B pH 3.0 A RBFB A
W R MR 3/NT pH 4. 06 [ (R B, BPATE
etk e Ei, ERXMEEH X 70 THHBT
436 h J5,pH 4. 06 HEAEBBRFRLSINA
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80.01% F176.31% , i pH 3.0 BB EBBARF XS
H1% 85.03% F1 79.65% o B, FEAE = H RLR A[ R
HEBAERIERE T (DT pH 4.0) RHRERLE

*4 AMERBEHWBHEREEAERR(pH 3.0 71 pH 4.06) B4
3k Ji08 Al

Table 4 Effect of sunlight on color value and preservation rate of
pigment solutions ( pH 3. 0 and pH 4. 06) of blackberry ( Rubus
spp. ) fruit!!

AFE pH K AR pH AR
EwH e TR AIRITR/ %
At E)/h Color value of pigment Preservation rate of pigment
Time solution with different pH solution with different pH
pH 3.0 pH 4.06 pH3.0 pH 4.06
0 41.29 41.28 100. 00 100. 00
1 39.20 37.68 94.96 91.28
2 38.63 36.57 93.57 88.59
3 37.48 36.03 90.79 87.28
4 36.30 34.95 87.95 84.67
5 35.44 33.87 85.86 82.05
6 35.10 - 33.03 85.03 80.01

Ddiddit h 3 WEE M FE The datums in the table are the

average of three replications.

£S5 0D CHRLAETRERZARBR(pH 3.0 71 pH 4.06) BHFER
ERHTLY

Table S Changes of color value and preservation rate of pigment
solutions { pH 3.0 and pH 4.06) of blackberry ( Rubus spp. ) fruit
under 70 °C condition'’

20.14% ~ 10. 44% W AR FXT 1, MAREMAS (KA
HE, AZRBAEMA H,0, T 15 min N FE# &K
Ht,45 min J5REMASE, X5 & R (R. lambertianus
Ser. ) 4T {6 Z A% (R. swinhoei Hance) LA AR
R AL AL

%6 REAREHO,MEBEERLARRFRNKM

Table 6 Effect of different H, O, concentrations on preservation
rate of pigment from blackberry ( Rubus spp. ) fruit!!

IR [B] PR AF R/ %

H, 0, %5/ % Preservation rate at different times
H,0, conc.

15 min 30 min 45 min 60 min 75 min
0.00(CK) 100.00 99.91 99.81 99.81 99.72
0.25 52.68 36.04 24.95 21.81 20.14
0.50 36.04 24.49 18.48 17.65 16.26
0.75 28.93 20.15 16.27 14.790 14.05
1.00 23.38 16.39 12.85 11.280 10.44

Db il 3 IKEE ) F B {E The datums in the table are the

average of three replications.

2.6.2 Na,SO,ZERZEFRIUNTR K
JE# Na,SO, M BERLARNREHBE BRER
Wi, Na,SO,HHEME, A& WREFEK ; {5 RE H
BIEE K, B AR NIRRT B2, hizkT
AL, A0 B 15 min J5 & Ab S RAR R S ORI
BAFHHI R A 18.76% ~28.74% ,BL)5 , R RAF
REBIREA K, ZRPIA Na,S0.J5 , BERE A

Al pH A% AF pH % .
s RN RA R % RFE 15 min WHGERERE .
Bk Color value of pigment Preservation rate of pigment N
Time solution with different pH solution with different pH £7 AERE Na,SO, 3¢ RERLaRXRTENEN !
Table 7 Effect of different Na, SO; concentrations on preservation
pH3.0 pH 4.06 pH3.0 pH 4.06 rate of pigment from blackberry ( Rubus spp. ) fruit!)
0 41.28 41.30 100. 00 100. 00 . ' FFn B RAE2= %
1 36.62 35.62 88.71 86.29 Na,SO; ¥ /mg « L Preservation rate at different times
2 36.05 34.27 Na, S0 conc.
. - 87.32 83.02 15min 30 min 45 min 60 min 75 min
3 34.91 33.05 84.56 80.06 0(CK) 100.00 99.91 99.81 99.81 99.72
4 34.46 2.2 83.48 78.03 30 28.74 27.91 29.48 28.56 28.37
5 33.54 31.96 81.26 71.41 50 23.66 23.38 23.84 23.94 23.38
6 32.88 31.50 79.65 76.31 70 21.53 21.07 21.44 21.53 20.79
DR N 3 E B 1 {4 The datums in the table are the 100 18.76 17.74 18.39 18.02 18.39

average of three replications.

2.6 EAAMEREANBERLERBEENR
0]

2.6.1 H,0, st ZERZEFRTHGHYw £l
FHOMNBERLAENBREVABEL W (K
6). Hi1Z 6 Al W, H,0, &, AL K, &
WK, AR N RFRUBRK, AXRBERIATE,
HELE, 475 min 5, @ ENRERSIHIRE

Dt ¥ 3 IWEE ¥ The datums in the table are the

average of three replications.

2.6.3 ZERFEFHFAMEREEY THEM
24 MAEMAF H,0, 1 h 5, BERLARER
5k B £, A D B R Na, SO, BT B IR A ,
B A AR, UL H,0, %) BB R 364K 2 3K
PR, BRI AR N S bR,
IAEJEH Na, SO, 1 h J5 , BERLARBH
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(OB €28 SRR 5, I 0 B H, O, W W, B 82
s, HAEEMR, 1 b GEHZIR,3 h JGHER
B €578 VRN €2 A D AT ERBR VUL, B AR
haLfa, S REERE BRI AR R Na, SO, 24 h
JG RO A A TRk €, i 2> B H, O, %
W JE B A4, fHL 10 min J5 TRGEAR BRIRBNME € 5
AR Na, SO, 40 h J5FRifn H,0,, BB €A
R AE SRy 21 g, , (L AT R PR 475 T o 65 B o W3
415, A7E8 h W3R, d1ETT W, i S50 Na, SO, %
A R R 1 BN AE — R I ] P T AY
BAM, A Na, SO, J5 BAER ORI H pH HE
EFHE, TR AR AR A G RIS LAY pH EFEAE,
R i PR B 3% Na, SO, RO T 48 €5 A9 4 R %
WAL, &5 LR, RERLT AR &R
W5 T LT AL

3% #®

W SRR AT, i LS H AT 48

DRERLAEBAKBEHEAR, HEERS N
R EY. ,

D BAERLORBREA —ERERER,H
TER S ELH PO e N A —E R, b
TR SRS, B RERURERLEEREN
T msnl AR 57 T R AREE

BRSO RAARBRONEENE, HKH
¥ 7 YR o SR R S R B IRAK, RS R A e ]
K F Bk at v YRLAG 2R, R K A ) b B R B LR B A
BEETF 50 C,

4)HEARF pH £G4 T, BREEALORKBBRER
AHEKBIf. /NF pH 4.0 FEERLOEBERLE
RS b A TR OB & S s,

5) BRGS0 3K W TR 4T 1 R R R TR A
2, BLHWHAR S R 58 T i Ak v, A2 S bR R
MR R R L S o R A B ik A AL R Al
JEH.
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