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Study on the Processing Technology of Jelly of

R-Phycoerythrin from Bangia fusco-purpurea
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Abstract: To study the effects of different addition amounts of R-phycoerythrin from Bangia fusco-pur-
purea, carrageenan-konjac powder compound gum, xylitol and citric acid on the quality of jelly of R-phycoery-
thrin from Bangia fusco-purpurea, the optimal addition amounts of four substances through single factor experi-
ment, and the formula of jelly was optimized by orthogonal method to determine the optimal preparation condi-
tions of jelly of R-phycoerythrin from Bangia fusco-purpurea. The results showed: the optimum formula was
compound glue 0. 9% , xylitol 9. 0%, citric acid 0. 10% , R-phycoerythrin from Bangia fusco-purpurea solution
4.5% ; the sensory score was 87.64, the elasticity was (0.98 + 0.016) mm, and the chewiness was
(0.789 £0.021) N. The content of soluble solids was 24. 3%, the total number of colonies was 40 CFU/g, and
Escherichia coli was not detected, which met the requirements of national standards.
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RGAER — PRI IR Z AT 5% . BEE BRI s, AATTRR VR i 20K
WAL | Ze | PA LA EHE @ WEFRMEDERY . B, WAL R, o RER
A AR TR P R T RN A AR | AR BE AR, NI BOHE IR M (A DR AR
BEAL, 28 NRERRHRAFIZm 2 M, REEORSHAATARGOER, AFREY,
XRA R AFEXLEMIT  BA RS F, AR S AN T ORI Ry —
Ea MRABRM RN T ERTE LAY b AT AR IO R 7R H 253K,

BRI MR AR, R, SN MEIN . BAT, T bR WA 2 e
FURSLLER (SRR A, S AW TR AT BRI ), LT R 1 AR G
WD SHE NN LEREHAMRAR ORI, BAEREOTEI, K, i EarEh—
T BRI R AR €0, 28 N SR R 26 7 T BAT A8 s (e (1 . i AT B b (9 BT 28 (1 B s
P, ABFFOR LT R-ELLE HN ] TREREC T, 8 3 R IE S R R AR I | AT ARTR |
ZEHE R-PRLAEH . ARG IEXT RIRECE M0 H7 (texture profile analysis, TPA) 5
M, B LLERE R-BELLEE FURVRI AR & 120, DUWIF & —Fpaf BT B s KR A R VR, 4l
B R-ELLE AT TR AR S

1 MHEERE
1.1 #E5iRF

W R-BAEDR, AW, AEFR (BR%), MRS A RAR; KRR (&%
9, TR IERGEMARAF; FrER., S (BM%), MRl ARA R, B
(B, TV ARAR; R (M), WG EMIRE,; Tk (M%), N
WAERARAF; B A8, BRE M (BRR), THREDREARAR,; MR (ERK),
LHFHE Z & Bl FRA A
1.2 XE5E&

HHS AR ZKER, RS A RA R BS 124 S B F K7, Jbnt 382 A R4t
ABRAF; 112 RIS IESIRNL, ERESARRAR 2W BB IR, BRI 3R A A
TA. TOUCH &M sm BE M A, ORS00 R A RRA ],

1.3 FHik
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RORPHIVE T ZmARmE 1 s,
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REgi . i
N=| Nl 30 mln\,;, N 3 N N e ~/.\f
Compound gum TR =i e 80 ¢ RS IHED Tk x A
AR Dry mixing Soak Sol 16 min Mixed blending Canned Sterilization ~ Cooling
D ) @@é
Potassium chloride O 2, -
%‘95:%/ cr\Q %"o % A
S \’bo & Product
© 2
Fr B TR R LEW R-BELAEHR
Citric acid solution Solution of R-phycoerythrin from Bangia fusco-purpurea
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Fig.1 Technological process of jelly of R-phycoerythrin from Bangia fusco-purpurea
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1.3.2 #fEd s

1) JRHEfE . FREL—E 2L BE R-BELLE DR TH, INaidoKBehl Bk E R 5 o/L LB
R-PELLEE ;A3 PRI — 8 F AHHEE | AP T ISk Vs i, T T UM R R TR

2) HAWHIA ., H— Bl SRR /N B AR, AR R RRR-BEE R (st
H2:1) B, FIFHMEBEEALGABIERRE AN, B2 AR S E M TR, KE 30 min, 80 C
IR B TR, S IR, BEREEA)

3) IRAEL, FRPEBOBERERE 2 70 C, INAFPGEIRIK (GImiafisse), BEHZE 50 € JFMAL
EBE R-BELAEAW, R,

4) WERE, K IRECRGE B AT SRR, R

5) AW, WIRARR, 85 C, 15 min,

6) ¥BH, RESHIEAHEER, RO EE REIEARE,

1.3.3 ZLEM R-ELEN, B8, AR, ARt X R B KT 1) 5

1) ZLBWE RELIEN ., FEE AR EBBRMEN0.9% . AN 9.5% . #FEIRN 0. 15% . F7
BIREA N 0.1% . HALFI N 0. 1% (BN %0) , il ELLE% R-BEAEHR (5 ¢/L) Wi
H3.5%, 4.0%, 4.5%, 5.0%, 5.5% (PIRFENE), HISOEE R-ELEARE, HilidET
PR EIEEINR SR E TSy, A E A B R-BELL R LIRS IR N,

2) HEk, FELLEH R-ELEHARBIME (5 ¢/L) N45% ., KEEEEN9.5% . FHERN
0.15% . FrEMRENHR 0. 1% . FALE R 0.1% (B AFRESE), MR ELGKBMER0.7% ,
0.8%, 0.9%, 1.0% , 1.1% (¥ RFESE), HRLEHR R-BELLEARLR, s dETiie: . HRE
PR E PE5y, DU e R A AR

3) AKWEEE, FEEEGREMERN0.9% . A E#H R-BELAEHW (5 /L) N4.5% . FriEmh
0.15% . FrEEMRENM 0. 1% . FALE R 0. 1% (BN E) , 0l RPEEER il 8.5% ,
9.0%, 9.5%, 10.0% , 10.5% (HRFisr4), WAL EE R-BLLE IR, 40 T |
IR AR TSy, DA AR AR i i

4) FriEm, BEEARIEMEN0.9% , L BH R-EIEHW (5 /L) N4.5% ., KFEEN
9.5% . FriEMRIINO0. 1% . FALF K 0.1% (¥ NS E), oA e BRI 0.05% ,
0.10%, 0.15% , 0.20% , 0.25% (¥ NFEsrE0), TIFLLEHR ROELLE FRE, 700l A7 i
DI AR E P4y, AR E M B R AR R i
1.3.4  RHENEBE N

ZH8 GB/T 19883—2018" " il 2 41 B R-#EL1 R VR VB E VEAM A, Angk 1 R, #1433 H
SIRANIL (20 43) o RWBR (25 43) . SHEUIRAS (25 43) . FUEE (30 43), difiJr 100 43, #EHL 10 44
B NG, &5 4, HO@EEE s, @R R A, fBE W, AIETENAES.
FRIEZARENT LT B i R-BELT R A SRR 1158,

1.3.5  Faill gy ik

1) FRABFRBRAGIN 7k . RAVFAAL TPA B SRR A e | B RE | PSR I 13 DR
S8, P/36R 3k, MHARTHAN 2 mm/s, WHAHREN 1 mm/s, WHLEHEFEHR 1 mm/s, fildE )k
0. 049 N, JE4EIEASH N 20% , FFAFREIIGE 5 K, BOFHIE,

2) WAEPIHEARIE . 33 I GB 4789.2—2016""% | GB 4789. 3—2016"" X 5 4 4 T 7% A Kl K
K EREIEA TR

3) BEEYSEIE, S8 GB/T 10786—2006 " A 5 4 i it 0 AT IR PE T M & 1
1.3.6 ZLE# R-ELIHE SRR HI &R ik

RIELT B ROBLE ARG AR R LA R, L= B g ks, MEAKHARE (A) . K
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BT (B) | APEIRE (C) . ZLB% R-BLAEAWBNE (D) FRERHEST 4 HEK 3 KK L,(3%)
IEAZSEH, SR BTN R 5Pk 2 Pk,

*1 BEIFEIRE
Tab.1 The standards of sensory scores

ﬂ?é}’]ﬁ E| Scoring items Wﬁ}mﬁ Scoring content %{E Score
Bk s FmEH y ERE s B Light red, smooth surface, bright color and trans- 15 ~20

parent

AN Appearance ETrAN A s RIEBCIE s o PR e , 2 3% B Red, the surface is smooth ,and the color is
yi . 8 ~14
(20 41) bright and translucent

T4 @ , 2% M| *ﬁ *iﬂk o, 5 I IR T 1% W Dark red, rough surface, dim color and 1~ 7

opaque
TR y &R T No fishy smell, sour,sweet and delicious 20 ~25
JUR Flavor (25 4%) R EEIR , THMR SRS T The fishy smell is light,and slightly sour or sweet 12 ~20
il SuREEy y T R The fishy smell is too heavy,and too sour or too sweet 1~12
TR TE AL , FE LT , TR y T KBS Complete freezing, good elasticity ,no bubbles 20 ~25

and no water precipitation

//\’U\j< Organizational EEFJT&WSE , ﬁgﬂi'lﬁf , ﬁ%{@ , %1}%*}?7](1%% The freezing is relatively complete, and 12 ~20

status (25 53 elastic, with bubbles and slight water precipitation
WA TR, T, REA, FEE MK IS Incomplete freezing, inelastic, a large 1~12

number of bubbles and serious water precipitation
%(’%QEHHET BRAEIE TP Smooth and delicate , moderate soft and hard 21 ~30

T N .
y iﬁ(‘%?’%éﬂiﬂﬁ, BRAEHEE P It is smooth and delicate , with moderate hardness and softness 11 ~20
Texture (30 43)
1 JEHH s 1 BRI A The taste is rough , and too soft or too hard 1~10
%2 ETSREFAER
Tab.2 Factors and levels of orthogonal test A Unit: %
A& Factors

KE w( LB M R-ELE W

W( Eé{ﬂﬁf Compound gum)

Level (A) w( ABEBE Xylitol ) (B) w( FEERR Citric acid ) (C) Solution of R-phycoerythrin
from Bangia fusco-purpurea) (D)
1 0.8 9.0 0.10 3.5
2 0.9 9.5 0.15 4.5
1.0 10.0 0.20 5.5
2 EWHEREITE
2.1 AERRBLABEAFMENHE

M 2 AP, 20 R-BELLE ROV SRR B B/, XHRCE MR, BEH LB % R-
BRLLE AWCE RO, RRBOZEHINGE, hkp QoA @, GRS AL B R-BEAE AR,

W%*ﬁﬁ@@ HLLBPE R-BLLEHRTE BN 4.5% W, RUBUAEST, HIRELE, BE
Srfien, HOHIELL BB RS LLE AR RS I i 8Ok 4. 5%

2.2 Eé&%Mzmﬁm

MK 3 AT, G R AR SR, RORm st | MR T, EE PR R e 5 Bk
P, XEHTEASKHEDR, RURgnik, sk, e fEE2E, SmAHE, mdE . TR
SR, RIS, YR 0. 9% B, BRI HHRE RS2 B k- R PR B A, A5
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. 90 ¢ _'_@Eﬂz% Sensory score 11.6 7 1.50 90 ™ @Eﬂz‘/ﬁ’ Sensory score 1.6 11.50
;;; ?ﬁ 'ﬁ Elastic ® RliE] "E'ﬂ-] ‘@ Chewiness
285 L - DB PE Chewiness 114 -1.25% ; g5t - BAPE Elastic 1.4 E-].ZSZ
Zg 12 §L00¢ 250 \ 125'1 oo\'ﬂ
£80 1 22 £ Z80f T (l27%
7 20755 5 | T 2075 2
< | J H o B =7 .
E—k 75 1.0 g_o S50z <)_E 75 | S T ¥ LO%‘O 50ﬁ
i i | 3 = u_T:[ | .=
270 0.8 "0.25 5 70 038 -0.255
%35 40 45 50 55 0 07 08 09 10 11 0
w(£LE ¥ R-BELLEE 1 Solution of R-phycoerythrin w (A E HE Compound gum)/%

from Bdngu fusco-purpurea)/%

B2 IERZRELEAGAENREAEERREHNF I B3 EARAENRERERRANZEMN
Fig.2 The effect of the amount of solution of R-phycoerythrin - Fig.3 The effect of the amount of compound
from Bangia fusco-purpurea on the sensory and texture of jelly gum on the sensory and texture of jelly

BN MEE R KSR SRR AN AT DA L B R A BB, X O IR - iE
o F e S S B T EAE, - RPIR D FIERAE PRI, KA, - KAL)
FEGEEX G IR G TR, A B TR =R AW M 4 BEE o0 10 55 2% 452 DCOR B T35 98 2
JENO T R, il R A RCRE A A AR, BB T A R I R R A BT AR R B RS,
AR PE IS BC VR I 7 B0 0. 9%
2.3 AREERMENFHE

HH I 4 AT, B ABEREAS I (B0, SRURA S | EIE: SRR P e R, KRR
IHRET, SRR SEIR, HEGERR, M, YARRET R EOE £ 9. 5% B, JRURMRIEE A
ﬁ*oﬁﬂﬁ%m?*%@%¥mwm%ﬁ,%ﬁ?ﬁ%ﬁ&ﬁ“g R T REE S k- RPIRZ ]
A FI S| Sy, (ESbE | MM EREA, HBAREE, BB PR RS MR EE, SR N
R, BT AR 45O AT K A T%%%*%%@fumﬁ ﬂ%ﬁ%&*%ﬁ%ﬁfﬂuﬁ
S5 AN FREIZ S, NN FBORRTE AN TE 4, BEREREAG, ZhPE LTh, TR Wik,
o 2 R A BN I o i R 9. 5%
2.4 HFEBANENHE

E S Al YRR R BN 0. 05% ~0.25% I, FERECE PR I sh iR R, sk
@ﬁ%%%ﬁ%oﬁ%M%M%%%—%%M%m%,A%iﬁ%ﬁuwﬁkm%*ﬁﬁﬁkgm
T YV E B OH ~ RERSAT SOt 3 iR P ks a2 A SR e 25 4y, SRR SR IE ™, MArg i A &
D, BRI, HAEE A AR NE & A AR ) MR 0. 15% B, RUREREHFEO . R
AE, B, e RS N B i 4k 0. 15%

90 —- JEE PE4T Sensory score = 90r - RE Iy Sensory score 1.6 -
o J - B
; - = - P Elastic 16 1150 e o EE WP Chewiness 1.50
;85 |~ BH 0ER Chewiness\ 1.4 —-1.25 z E st P Elastic 14 i 11.25 z
Bl B 29100 £
801 125" % £ g0 12|
§75 5-0.75; & 24075 £
T F 1.0 s 7510 1.03H
o 050 = %'0-5(’@%
70 08 J,5= 2 70f 108 loos =
65— ' : : —10.6 1o 65— : : : ~—0.6 -0
85 90 95 100 105 005 010 0.5 020 025
w(ARMEEE Xylitol )/% w(FFIE R Citric acid)/%
B4 AEERAEMRERERRBANZEME B5 HEBRASEMRERE RRBANIIG
Fig.4 The effect of the amount of xylitol on the Fig.5 The effect of the amount of citric acid on the
sensory and texture of jelly sensory and texture of jelly
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2.5 AEERBAZEARFEMBFNHE

WELEGKAE (A), ARG (B), FERHE (C). HLAEHWHE (D) 4 MHRHEE
PSSR, D= s E PR e hs, WE 4 IR 3 K P IEARSLE, MLl B RS HE ARG
BAERCTT, SR 3 R, @R 2ZE TR, A R X R VRIERE AR A s T A > D > C >
B, Rl B&BHEX =R EEmR R, HUORI Bl R-EELLE AR &, FrE IR AR 5 & Xt
RBBCE Vs, MRIREE R T, ELL B R-BELE H R RN RAERL 8 A,B,C,D,, K
GIEH0.9% . ABEEEF 9. 0% . FFEERR ] 0. 10%  LLEHE R-EELAE TN 4.5% (B RTEDTED .
B T RAEH A ATEIER AR, B TS uESe s, BT 5 IRSEE, SBCE a5 il i
(SRR BB PE 43 87. 64, TPA Al I Ho g Pkl (0.98 £0.016) mm, FHIEPER (0.789 +
0.021) N, FEBCAAE T il B ) SR PR B AT S 1y AU B i ot

R3 EXTHRETARRER
Tab.3 The design and results of orthogonal test

SRS BB
Experiment number A B ¢ b Sensory score
1 1(0.8%) 1(9.0% ) 1(0.10% ) 1(3.5%) 79.13
2 1(0.8%) 2(9.5%) 2(0.15%) 2(4.5%) 77.88
3 1(0.8%) 3(10.0% ) 3(0.20% ) 3(5.5%) 74.50
4 2(0.9%) 1(9.0% ) 2(0.15%) 3(5.5%) 77.13
5 2(0.9%) 2(9.5%) 3(0.20% ) 1(3.5%) 79.63
6 2(0.9% ) 3(10.0% ) 1(0.10% ) 2(4.5%) 80. 38
7 3(1.0%) 1(9.0%) 3(0.20% ) 2(4.5%) 77.00
8 3(1.0%) 2(9.5%) 1(0.10% ) 3(5.5%) 74.75
9 3(1.0%) 3(10.0% ) 2(0.15%) 1(3.5%) 76. 00
K, 77.17 771.75 78. 09 78.25 —
K, 79. 05 77.42 77.00 78.42 —
K, 75.92 76. 96 77. 04 75. 46 —
R 3.13 0.79 1.08 2.96 —

2.6 4EER-BAEHRFREITM

1) BEEbR, ISR E I RIER SRR RSB R AIRA (G, RN, B g, TR
W, PAEE, BRI R RN, BRI O, JCREE,

2) WA IAERR, IR GB 4789.2—2016""% | GB 4789. 3—2016" ' K M Sk S A=y & &, 45
BoR, WTEEECRH 40 CFU/g, KIAFFREAKT, £54 GB/T 19883—2018"" [ER

3) AEPEETEY), fZME GB/T 10786—2006 " Kl 2T T R-16 21 2K 1 SR % rp ml ¥ 1 161 9 ) o i
IYBN 24.3% , EiAEAR GB/T 19883—2018" " A HR |

3 #Hig

ARICKHLT B EE R-BELTR NS FREC v, i BN R A S 0 A5 B 2T B i R-$E 2038 R R
MR IT N . LI B% R-BAEAW (5 /L) N4.5% . BEEKHN0.9% . ABEEEHN9.0% , i
70.10% (HRFESE) , RN TR R G RN EA B NIRA A, BF MR BRE
R, PEIEE . BRERCLE, SR, RS RIA TR . EYE B PTVA T DR Y A A E R bR,

AT 2T, X R R R R R E A R, B — 1 k- RIS S, i A BE
Ky el LABERR R, (8 k- RPLISTE B0 P IR B2 4, AR sEietb, Bk, A A B RE 3 in s
R, IRIHMARMRERIRE , PR ARSI R e MR A K, P RR IR N s R
WM /N T, R RO RRGE M, (152 S e BE il i | bk . PEEPE R, E O HRE . Ak
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