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Technical study of removing tannins from Rosa
roxburghii juice using ginger protein
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Abstract: With the aim of effectively removing tannin from Rosa roxburghii juice, reducing astringency, and enhancing
its taste, chemical precipitation was applied, and ginger protein was used as the tannin remover. Besides, tannin removal
rate and vitamin C (VC) retention rate were adopted as the key analytical parameters. In addition, single-factor

experiment and orthogonal test were used to determine the optimal tannin removal process for ginger protein. The results
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were as follows: (1) The optimal conditions for removing tannin from R. roxburghii juice with ginger protein were a

liquid-solid ratio of 30 : 1.2 (mL : g), R. roxburghii juice pH of 3.0, a stirring temperature of 5 °C , and a stirring time

of 30 min. (2) According to orthogonal test analysis, the degree of influence of various factors on removing tannin from

R. roxburghii juice was liquid-solid ratio > stirring temperature > R. roxburghii juice pH > stirring time. (3) Under the

optimal process conditions, the tannin removal rate and VC retention rate were (47.451+0.608)% and (75.904 +

1.244) % respectively. (4) Under the optimal process conditions, juice transmittance rate increased from (8.44 +

0.662) % to (92.47+0.397) %, the astringency of R. roxburghii juice was significantly reduced, and its flavor was

improved. In summary, this study provides a novel approach and a new technological route for solving common key

technical problems faced by the deep processing industry of R. roxburghii juice and also provides a certain technical

reference for exploiting ginger resources comprehensively.

Key words: Rosa roxburghii juice, ginger protein, tannin, chemical precipitation, vitamin C (VC)

FIAL (Rosa roxburghii ) b % 5% Bk 22 4F 4= HE K
FORSE Syt BROE JE R 4% Az BCOR ) i 32 ) 2Ry 28
0, TEFRE EZ50 A0 T oM U] TV S AT
S W Uy b DX, IR LA SN oA e i )z AR R B
B E LG4 )iz N (2 5 45, 2022) |, I Fh i
T IR S R TR 7 s 2 B B Y b 3 2R
RIS MRS EE L, RRLRLh S A2
Wi EEEE RS AL A Y VO R T AE 2 R )
(CRFBRPE AR, 2020) , 32 22 A4 W 0 v AR T A 0%
b BB | LB T IS (SR PR LA, 20225 {5
45,2023) M THIBL A VO & 5500 82 o < 4k
AR CZE” (BB EKN,2022) , 2 E IR
(B S 25 P (AR AR e A < 27 3 AROKCR” (W AR 55,
2017) . H2, e A R S0 b A & AR R
BB AE 0.6% LA b Fe il ik 2.2% (BN,
2011) , FEOfAL SN T8 J5 AR v B B i e
Wk, HFERGE T 5 0 R A & A
Y B il 2 2500 3 e 5 O B 2R 4 4, A T g
T DT P2 A2 R I ( Soares et al., 2018) . & AYEA
THEE S kKAEWRDH ™A VE (KK E S,
2020) , ™ HH 5 Wi B e HON T g i R B AR
Fra R AE T 3 e B B R ] E S ] Rk
PREE VC B 1 [ i R AR B 5 R 0 b B 5 i
DLRSCRt 101 g% Sk 4 O i o 40 2 il 2 7l T i )
— A S R] R

I, © 4 8 10 B3 AR ) B SR T e 7 R BRIV Bk
BT DL 207 VA A W BRI R A SR UTE
KRR TL DL e SR G AL B ) 3
F2 B am FTE M e | R AL W B R iR 5 0k ) AL B gk
PR (BT EEAE 1994 R 2016) 5 42410

VE L R S BB WIS B R R DT
TE(RRIFEE, 2011 ) 5 A WK Ak 36 B2 FH B T i X 2R
T AT KR (B B4 2013k — 545 2020) ;454
ANFRVE SN AR 3 B Oy ATl M AL A (k4
2016 ; & FE3E4E,2022) . HAT, BEER R AL R I 7
T2 EMARTE R, REH T E WAL
BRI SR P T O 22 3 VC 4 B8 R AIK 4 In) A
Bz SCBRAE TR, B AR A O B ST R —
FRBEBR AR T T2k, BT 5EA
JA B AE I BT UE ( Szezurek, 2021) & HAF A
M PE T, AR R R — R EE MY E A
JEANE A — 5, B RGP ik B
A5 2 W T I RN T AR T (PRI SR, 2021) , %
B AE TR0 B IR T 24T 50 O Bk DA ol 3 i) 4 2R
T IR B AH GBI T 4 A WL AR E

EN I S S S PO I Dt B = Wi
TR UTTE R A B R R 2R U A0
BT SE e DR 2R ST R E S8 IR 1 Ak 2 K
BRI T 1) T2 B LR a8, (1) 2| A
B BT PR ANART 5 (2) 227 BB B 77 2 A v X
VC E BB AT 5 (3) S B R T 5 R 57
JE SRR E R @ RS T, LN
T AL SR T I B oA R R B A 3 A S R R BT B
RIT AL, 40 R AR 22 92 IR 25 6 1) 46 418

i
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BRS A HEME (2022 429 A= BT 1~4 C¥
) s ZE i, AR SL G R ZAESE (2023) G A
CO, Z MR UL AR U2 5 153 3, HRORb A 28 7=
SN A 7K IR DX R B B 2 I H s A b, R Y
Hi /N2 A

R PRI R B TR (R R A R
Al) o3BT Sl AT R |k TR S B (T S T S A
BRATD) B fh G AT 34 8 43 B 4l 5236 FH K
Ry S E Al K RG] A R Aok,
1.2 (LEFEFEE

HPLC(1260) , EFEZHERAF AR ; U-T 6 25
A4 6Ot B I, db i % Bl A R 5 AR A F
WGLL-30 BE HL#A G XUT- 1A | K T 28 W (e
AR T ;DHS-16 A 7K 73T A, 7 i ) IR FBH
TG 16-WS i & 20O ML, 9 BT 18 50 /R LR A%
AR F]; DF-101 S AR TE IR I s ) i+ 4%
g T RIR VG AL AR B A BR A 5 Model pHS-3 C
pH Meter, bSO A RA A,
1.3 ik
1.3.1 2R G/R SHEECFE% (2016) AR HL
T T WS S e R EARBOT R T .
ZE SHRPUAR AR L 12 23(g s mL) IR
SJEHIHE T 5 COHKIRFME T HEFEREE 3 h, g
B 2 - 250 (6 000 - min” ,20 min) SR VE M, I
A 20 mmol - LAY FF 8 R 25 A RAEVLIE, B O
(6000 r - min",20 min) WEEVLTE, T 4 CvKH 14
FEREH . ZZE R A& IKEN(88.52+1.52) %, %
BRI E K (8.53+0.66)%, HEHEH 4 E N
(58.50+2.23) % ; TEBLBR BT 19 S il FE vy, 224K
Has % E i, B 10.00 g B & % 1.15 ¢ F
ZEAI,
1.3.2 R AL 7Rt w30 mL FIBL R T 100
mL BEAR AR ARG IR B i &M 1 R YU T pH
2B, W (mL 2 g) W0 1.3.1 2 HUE)
22, R 5 76 1 TR 179 6 Y 7K v i v 20 il
P FEIEAT 07 o 2 1 — B[], S 56 Vi BE AR T
SR FH VK R Y, R 8 R B R 2
HELLHLR  BEERKH 6 000 r + min &0 20 min,
WA LV, R PR S M VE
1.3.3 #aARm 2 B EEMNE. R NY/T
1600—2008 ¢ 7K | g 25 S Ho il ity o B8 7 5 i 1) DU
EMEIEELY . AREI L T FE N y=0.115 84x+
0.028 42 ,R*=0.998 2, &ML 0~ 10 mg - L', =X

o AR G IO BE B (Abs 765 nm) 5y il 24
HT AR,

VC &2, 2GRS (2021) &
OB AN 7 s AR eI ZR AR vy =91, 1x+
27,R*=0.999 8, £k PV 0~ 100 pg - mL™", 2,
x 3 VC & 5y A3 VC g R,

FOERMME . S HP /N (2011) BRI 7
B LIKAES 78 560 nm Ak T 5 ) B 5 31 53 O

$T560nm0
1.3.4 384x 047 ZEARBCRLIEA (1),

o s _ DLETHE(g)
%E&Eﬁi(%)-—aa%%}ﬁ%(g)xloo (1)
LEAME TR (2),

o DLVETIE A& & (g)
EHAE (%)= S (o) x100

(2)
B BRI (3) .
E(%)=S°_Slx100 (3)

K. ERBETRERF (%) ; S, M RIFLR )
W T EE (mg - L) S, MBI T B 2T e
FE AT & (mg - L),

VC R R LA (4)

R(%)="2x100 (4)

m,

K. RAVCIRAFER(%) ;m, HRIFLF T
I VC i (g - mL™) 5my R B G BEA T fS
VC &t (pg - mL'),
1.3.5 B % %5t
1.3.5.1 W& [ Lo X587 JB B 8 VC i B R0 52
M HA AR S 22 8 R L 30 £ 0.3.30 : 0.6,
30:0.9.30:1.2.30:1.530: 1.8(mL : g), JIF!
Rt pH 3.5 BEHEREE 25 °C, HEFERT ] 45 min,
1.3.5.2 pH X F7 B BR R H VC IR B Z8 1010 52
W 30 2 0.9(mL ¢ ), FIFL R pH {H 2.5,
3.0.3.5.4.0.,4.5 5.0, He FEIERIE 25 C, B FE A [A]
45 min,
1.3.5.3 HEFF IR EEXT BT B BR 2 VC R B R 1Y 52
M W& LG 30 0 0.9(mL ¢ g) , MR pH 3.5,
BEFE IR E 5. 15,25,35,45.55 °C, 4 $1 i [A]
45 min,
1.3.5.4 Hg$ ik [a] ) B T BR 2 H VE IR B R 5
M 30 2 0.9(mL : g) , BIBLR I pH 3.5, %%
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FRIRRE 5 °C  BEPERT ] 15,3045 .60 .75 .90 min,
1.3.6 £ R Bk it MR 4E P R S0 25 R e
TEZ ARG 7K, DL T B BR AN VC LR B 2R i 56
HELAEhn . DA AL ST 5 22 2 U 1 b i A AR
T pH BEFE IR B P RS R = KO IE RS
I Ly(3%) , IEACIR BT ILER 1,

F1 EXRBRERS5KE

Factors and levels of orthogonal test

Table 1

Z Factor

K A B C D
Lerdl WL RBLETE pH BEHREE  BERER

Liquid-solid Rosa Stirring Stirring

ratio roxburghii  temperature time

(mL: g) Jjuice pH (c) ('min)
1 30: 0.6 3.0 5 30
2 30:0.9 3.5 15 45
3 30: 1.2 4.0 25 60

1.4 iR E

TR B AT 3 WOTAT 5L 00, SC I B 4 F
PR o O 22 2R . W Excel 2019 317 504
A3, 43 ] Origin 2018 FE& .

2 HEREAH

2.1 BEEXWER

2.1.1 & B sbad 7 LR R fe VC AR B R 6% 0
HT L 1 A] R, Bl o A R T 2 B T LA Y
P/ IS BRLT G B S R > VAR T L ek s B — g R
BF BT BB 8 T 2%, S W Lk 3] 30 ¢ 1.5
(mL: g) B, IR h & o FERMR T 5EE
ISR FE AR A T R3S, A R £, &R
5 VCHERBAERNITI T oA KBS G (R CE
55,2022) , fE 1 AT BE S W ) 2R
M5 VCHEZ G REEZ, VC R B RN, 25
AR SR N 30 1 0.9(mL : g) I, g
BB R AT, VO P B R A X R

2.1.2 pH X & T BLIR 4 VC R E R 90 H
Pl 2 WAL, pH X BRI B 23 A 5 e AR /DN JE W
AL AHXT VO IR BA BRI, JIAL 5 1
pH 4 3.5 247, V8797 pH J5 S SR IR A 1 1 S A
i #EMIXT VO PR B A BRI 7R S5 56 o A

§ 50 —m— B3 Tannin removal rate .
2 E —O— VCRE 3 VC retention rate i’””’”; 195 X
< T | 2
Sast TN 2
= . -90 ®
g 40 R g
S . 185 £
£ 35r NS <02
E X 3

- -
g 30 g %\ 80 3
E 3 S 1 ~
B 25 RN 175 %
- P i I
B|20p % S
oro" * O
| 15r 1 >

30 I 0.3 30 I 0.6 30 I 09 30 I 1.2 30 I 1.5 30 I 1.8 =
Wi [ b Liquid-solid ratio(mL: g)

1 BE L BT R VC R E R
Fig. 1 Effects of liquid-solid ratio on tannin

removal rate and VC retention rate

g\i 50 —m— BB F% 3 Tannin removal rate 85
% —o— VCREE VC 1'etenti?n rate 180 g
= 45t e o8
8 e e 475 2
é e \\\%——\\, } 1 =
L7 1! q70 -
g 40 ¥ . ] E
= _ . =465 %
f=1 - T " .- ’; 1 =
< - B - - o
£ 350 - 1603
= 50} 1’ a
= -
I 0
Pl 1 >

25 45

2:5 3.0 3.5 4.0 4.5 5.0
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B2 pHEMNBETHREBREN VCRABENZIN
Fig. 2 Effects of pH on tannin removal

rate and VC retention rate

HR B, SR T Y pH G R O 2 B SR T AY pH A
R AL BRI K, £ BRIk, 3 pH
3.5 BORIEH,

QA3 HMBBEMNETHAER VCHREENF
W REE IR TR A S E A A A W E
BRI R Z —, F B0 S5 Mg KA BAE
P L 3 T I 8 XoF B B 238 1 5 e K B
TR BE B FE e B B R 22 080/, Prigent 4§ (2003 ) A
REVMMRAETAMTHT HEARLS G, VC
(1) D B 23, B TR B 1) T v T RIS, AT 3R B VC
FER B A FR BT R AR R, T T S kR
Ve R EME (SR I7 % ,2017) . %F LRTiR, 8
PEPEIRE 5 C B IE
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Fig. 3 Effects of stirring temperature on tannin removal

rate and VC retention rate

2.1.4 BEH M M ETHIAFEF VC ARG F0H
vy P L 4 R B P ] A 3, T R
SN 5 BEAR A e, S 3 PRI R 45 min
I, BT 1 B SR AR e e . 2R TR IS 45 (2006 ) AF 5T K
W7 5 8 M B2 A i R 8 TR 3 RN,
H AT Y o 5 R A B A AR BRI, K
B e 2 e 7 ARG W b Bl b ok, Ve R
BA S B 1 P ) 0] 15 2248 AR SR AR T
RS R B ] A, B S VC Z 45 A 1Y R
Z FECVC IR R, 25 LT, kbt
FIA] 45 min 438 F

AR FET U B BT BB A VC R T
Ptk g R R 2, AR 2 AT A 2E R 1Y
WS IRFEAC T S8 & 0k B BB R A VC
RSN A BN S R T A |
K Z B FRIBFE NASC>B>D, g 44l A,B,
C,D, XN T T8 R il AR T 5 2 A
WK 30 ¢ 1.2(mL = g) , HIBLE T pH K 3.0,
PEFEEE R 5 °C, BEFEET[E 2N 30 ming X5 o
VC PR B R W E I F A A>B>C>D, Hig
4l A R A B,C,D, XTI B I T T 25 2 2 o AL
R S5EEARBE LA 30 : 0.6 (mL: g), filFLHE
JEyt pH R 3.5, PRI B A 25 C, SRR 30
min, TR ERETEHAENTEEL RS, FiL
St T8 247 L5 500, 347 3 WAF AT 35,
ST W B 1 SE 560 21 & 45 SRR, T bR R
H(47.451+0.608) %, VC {4 B F N (75.904 = 1.
244) % ; It VC R LA G 45 R B, 17
JB IR % (30.392+£0.886) %, VC 14 B % Jy ( 85.
902+1.459) %, P FALSLEAY VC £ B A 22
10% 2247, BT I BR R AN 22 17% 247, BT BBk %
(AR IR KT VC P B RIS IR, A 5% 8 [R] i DA #R
THEBRFM VC AR R NI bR, (B H &R K
T O I B 7 DA i R 2 R 3 — S e ) A ) R
AIRELR B VO, UL e s R T2 07 858 AL B,
C,D,.
23 EEFARETXRIRRTHEIE

SHIRURE AP I oMo I S ok R C A N (O R g =

% o0 - APRRE Tonia removalai 0 e BBRRBLR T T TR S R T
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Fig. 4 Effects of stirring time on tannin removal

rate and VC retention rate
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Table 2 Results of orthogonal test
A B ¢ D
s WL et o BUERE Bl WTBIRE  VOREME
Liquid-solid .. Stirring SR Tannin removal rate  VC retention rate
Test number . Rosa roxburghii Stirring time pe
ratio juice pH temperature (min) (%) (%)
(L. : g) ! ()
1 1(30 : 0.6) 1(3.0) 1(5) 1(30) 35.772+0.704 82.761+1.392
2 1 2(3.5) 2(15) 2(45) 32.114+1.863 86.897+2.139
3 1 3(4.0) 3(25) 3(60) 27.642+1.863 85.827+2.077
4 2(30:0.9) 1 2 3 40.244+1.220 75.536+3.070
5 2 2 3 1 38.211+1.408 84.218+2.192
6 2 3 1 2 40.650+0.704 78.621+0.744
7 3(30:1.2) 1 3 2 42.276+1.408 70.976+1.077
8 3 2 1 3 45.122+1.220 70.593+1.767
9 3 3 2 1 42.683+1.220 70.045+0.352
K, 95.528 118.293 121.545 116.667
S K, 119.106 115.447 115.041 115.041 BB AL
$TERI§/%}: - Optimal combination of tannin removal rate
Tannin removal rate K, 130.081 110.976 108.130 113.008 A,B,C,D,
R 34.553 7.317 13.415 3.659
K, 255.485 229.273 231.976 237.025
VC R B K, 238.376 241.709 232.478 236.495 VC PRE R EALAL S
. Optimal combination of VC retention rate
VC retention rate K, 211.614 234.493 241.021 231.956 A,B,C,D,
R 43.871 12.435 9.045 5.069

x3 ZEARETHRIERTH

55 m"]

Table 3  Effect of tannin removal by ginger protein on Rosa roxburghii juice

T B Ve Ak e

S 2H Tannin VG ﬁj’t%: JLRES P

o Transmittance .

Test group content content (%) Color Tasted

(mg-mL') (mg-mL")

. - N 7 VR R i
B, WO, E S5 Eyﬁff%ﬁﬁ EIRELE,
iy > TR Yind

B s 16.91+ 16.09+ 8.44+ "I“lr‘ii’;g%f}:km 1 . R. roxburghii unique aroma rich,

Raw juice of R. roxburghii 0.101 0.062 0.662 e, dark yerow, asy heavy astringency, and there
to brown and precipitate . . . .

. is obvious dry sensation in

after a long time the mouth
o A BT DRURAR, A IRIRY
moEE, BIO N kA ok, 1 A
BE RN HIEART o e ’
S = gt Y R

JBE B AL R 8.93+ 12.20+ 92.47+ gﬁj j;t L R. roxburghii unique aroma rich,

Detannin juice of R. roxburghii 0.054 0.092 0.397 car anc ransparent, with a slight ginger flavor, and

golden yellow, little color
change over time and
basically no precipitation

light astringency, and there is no
obvious  dry
the mouth

sensation in

CL A7 38 1) FH 28 1 J0R J08 B  AL SR T B T
EHEEA RN T M, P55 (2011) BFRA
[ i 750 % o) 4 R 9 o ) B B, I MRS O
0.8% , Fe0 P +k, A SRIE 15 h J7 il & 4% 45 b,
BT R 3k B 54.40%, {1 VC {5 B R ALK

42.85% , B 9K H

R R R R G, H R Ak B (]

K, VC - B8 3415, B 5L 45 (2013 ) i 1 2057 i i 1%
FBLIR I 8 7 1 B A T 25 A5 0 B B S i

0.12% . pH 4.5 i B & B

45 °C | it B B [a] 100

min, BT R E N 76.07% ,VC R EBH K 72.13%,
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a. FIRLRETE; b, BT HIRURIT

a. Raw juice of R. roxburghii; b. Detannin juice of R.

roxburghii.

5 ZEARETHRIERTHREER T
Fig. 5 Sensory effects of tannin removal by ginger

protein on Rosa roxburghii juice

BRI T B BR Z 88 VO PR R R AP (HE U
RORAS B 5, R R i D SR T A ), BT i T
B E R 2 — 2 5 E O R A LEE RUTTE
(AKPEAE,2022) , Z/H P2 — R A R S0
HYEA, F R E A SRR R R
VEHTIE i 22 38 1 - BB 77 OO, 43 15 DUUE 1l 3k 3]
JI B B T R AR TR R A H A, AT 4R A 2 1
JRBRA AL 7 B T2 R A 2 S 0
B SR AW 30 2 1.2(mL : g) R pH
3.0 ML EE 5 C BEHERT ] 30 min, 7E AL T2
SR BT R % (47.451+0.608) % , VC 1582
RN (75.904+1.244) % , T3t B R I (8.44 =
0.662) %42 5 (92.47£0.397) % , B it I4: %0 51
RAF, VO PREERE &, T RO A B, Rl = &
THIZE TR, STCAHVFRAMEL, AR
BT I R A B R | B R A B 1 B R AH
X PR, JHL PR AT RE 5 B BB A 2% B R A A R
Oy VERYAE % A O, R BIAE B R i 22 R

FUA E— 22 Al Al i 06 2 VO f B R AR By, 3L
JEL TR 55 A AT S v Ak LT i) e A0 i JRE ARRAT O, I
T 18] 28 55 1 i 2 B e O BR B VC S AL
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