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Extraction of Tannin from Lonicera edulis and Its Effect on
Yeast Fermentation Performance

HAN Chunran, BI Haixin, WANG Xin"

(Heilongjiang Provincial Key Laboratory of Cereal and Comprehensive Processing of Cereal Resources, School of Food
Engineering, Harbin University of Commerce, Harbin 150028, China)

Abstract: In order to study the optimum tannin content in Lonicera edulis juice fermented by yeast, the processing of
tannins extracted from Lonicera edulis by ultrasonic-assisted was optimized by single factors and orthogonal test. The
purified and concentrated tannin extract was added to the simulated Lonicera edulis juice to study the effect of different
concentrations of tannins on the yeast. In addition, the optimal tannin concentration was verified for yeast fermentation of
Lonicera edulis juice. Results showed that, the optimal conditions for extracting tannins from Lonicera edulis were as
follows: Ethanol volume fraction 50%, liquid to solid ratio 1:60 (g/mL), ultrasonic temperature 50 °C, ultrasound time 40
min, under which, the tannin extraction rate reached 14.68%. Yeast grew well and had the highest activity during the stable
period when the tannic acid concentration of the simulated juice was 400 mg/L. Compared with the original fermented
juice, the alcohol and total acid content of the fermented fruit juice with the optimum tannin content hydrolyzed by tannins
increased by 84.21% and 14.58%, and the residual sugar content and astringency were reduced by 57.91% and 86.32%,
respectively. Total ester content increased by 38.45%. The optimum tannin content had a significant promoting effect on the
fermentation ability of yeast, the fruit juice reduced astringency and had the moderate sour and sweetness with a strong
fruity and fermented aroma.
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WEEER:-(Lonicera caerulea L), J& Wi T 204 (A%
Fhl, SRR PR EAMEDIR, B —FSA 0. 167
2RO | 4 F Y A R SR AR A R, R LA
PULARAE | AP F 2B E, SRR A R D,
WEHE R MRIE R . N EEE, Z DRI REIERU
BT, AR HLEL b, PR RO B T ST ) 1 e
LN (TE A NS PA S e = A RS N N A 7
F45 A5 RS IBSIUER, XFERyTHRENE Y AT R
FLEUT A 2 o ) 22, TR T el Uk 4
A F R, 78 AR LN FRIE 22 )2 , (e i b AsE vy
TEVEAVE FHREAIR, BB FH RS ™1, A 4@l 2] i 72
BRI . #ERERIN TSRS, BRIRERAH B HLyE 2R 4
Borde e, S R s i T IR, AW
HIKE| 675~705 mg/L ZEAANY, SRR B A T i
BE SR AT A — 2 R S HRR VL A4 Tl AL, T 2.
T XTI T S R B A K AT — e R
b, FELRIE SR 7 71 8% R 4y AR ) 2 T SR 1 i 4
T, W Bl B S, X S i S R R T R
AT R SCH L . HAT, IR BRSBTS
AT P SR . AR AR XA
P UEA TP AR ER, 2 LX-60 IR X BT 14 I
BRACTR G TkEE" e B NRAN ALK et o8
HR 2B, RO R A IR B VL RO SR T B AR AR,
HEFATRE . 2R i TR kg
WAL B I e I Ak BRI, e SR rR T PR L
XRERE A RS JI 520, X A PRy T i o AU 5 E 14
2 DL SRR IS -

FEF bk, AR S50 38 2o P I BV R AR W R
P ) B R R A, XAk, B A I B
MBI, BER SR T I & 0 ER T R R
SRRl RE PR R AR T e i, d5 e il At B it
W eI VT A AT, FESRAS AR R T S B
b, AT IR R B, LA AIE B X R R A K R Rt
A BT A RE I, DA 28 W S SR IR VT Gl A R Y 5
T, N REREEEARAT I A e A A A
1 HRSE%

1.1 MRS

SER R MR- AW, -4 °C B
75 LA-DE BEEFER Ml & 7704 B ERYLIAA BRAF;
TR ERMESY  SEE Sigma A F]; D101 KA IR
REIRA T A BRA T #EAREy i S R
Hl; oK EE KRR IR0 B H 5 25

bt B A AR RN W BT (B S, 1
Wi 71 100000U/g) “LEHFSHAMIA R W o

TDSA G EEE.LHL R ER A BR S
H]; UV-5200 5505000000 g ehr s A IR
257l KQ-250DE A E iRy RILBA{UARE IR
SRR LI RARA L HERE SR b
HFRIAGSTE N 7); DK-98-TIA Hilj/KEH  RKHE

|

FWREA BRAF; ZLG-10 R THL
INE] S

1.2 SLWHE

1.2.1 PAFERERAERNZE AT RIME SRRk
)5 U, BT IR AR MV U (0.0, 1.0, 2.0, 3.0, 4.0,
5.0 mL)B AR, I 30 mL Z8087K . 2 mL g
P55 AN 10 mL M FRIREN, SEAF S 50 mL, REGE
B 1 h, REOCE (765 nm) o 15 2R E T 172
H: y=0.0602x-+0.0338, R>=0.9997, +& B — AR R
S HREBGR, [F)_ A ik e E, ARRLR A R S o =
(DIHERE AR,

TR R

2 (D

b C SRR ST TR IR, mg/mL; V, A HEEL
WRAEFL, mL; V, SR BRI E AN, mL; M AEE S
e, g
1.2.2 HEFEHEBNEOUALE e S R T R IR
1.2.2.1 HREZFESLEETT BRI 5.00 g fARTTH G
) e SR T HETE, 5 — 2 BB 2 5 MR
S)ALERER PR T R R T . SRR
BhREL, #5.05(5000 r/min, 10 min) 5 FIEW, B4
BESR A THHIR R . FEE SRS B L 1:70, LB
RFRITHC 60%, FEFHIREE 50 °C, SR 80 W, ##
FEETE] 40 min. AP ECRNAE LE(1:50., 1:60. 1:70.
1:80 g/mL) . ZEEAFIIE(50% . 60%. 70%. 80%) .
FEFE I E] (20, 30, 40, 50 min) . #87F5 IE (40, 50,
60. 70 °C) . A IIF(0. 20, 40, 60, 80, 100, 120,
140 W)X BT AR 2R 5200
1.2.2.2 IEZREAETT  ARPERRE R SCI0AE 0, BRI
CEARFRSTEL . B B B RS TR L B RS TR PO
BTSN B 2R, PRS0 W e S
TR A SHe Ak, IEAS S B 2R MoK L
=1,

o \Y%
BTER%) =CxV, xﬁzx 100

#1IEGRK R Mok

Table 1 Orthogonal experimental factors and level

HZ
KV AZ BHR RS BN It CHlE R D I ]
(%) (g/mL) (c) (min)
1 50 1:60 40 30
2 60 1:70 50 40
3 70 1:80 60 50

1.2.3 BEHERATAIAE R S ENE SRS
Jrids, AU D101 KA AR B 1.2.2 464 T 4%
B B AR . B TR R S — o i L A B
A IBIR S, BT 30 °C. 110 r/min fIFRE T, IR
% 24 h 5L E, DL 60% B 2B TR, PR R
T 45 °C. 0.065 MPa T if&Z8 R4 e, Wik T
LA W HE R PR T R S o PR ARSI R 1.2.1 4
MR-k, #e A= 0(2) T
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Vv, Table 2 Sensory evaluation standard for Lonicera edulis juice

K T SRR LT3, me/L; C AR A BT
BRH E, mg/mL; V| MFERE R, mL; V, A,
MEARFL L n SHFBAEE
1.2.4 FEPEEHE SRR A BRI Bl
RIRT: S REER I SEU Y A7k o MERMFREU SR
25 mmol/L, #5258 50 mmol/L, RS 4% 25 mmol/L
LAZRAR K G, VAT pH Ry 3.5, A TEHESERIRITY
A PEARILEE e SRR R A SN 1.2.3 153N
W) 5 & 14 AL T R, A5 3 AN [R] B 7 BR vk 3 (200, 400,
600, 800, 1000 mg/L) IAFF A i AL s e SR SR vt
FIHWEAE T, 3P0 2% SHfLIFAIIERER, T 20 C
AR R
1.2.5 PEERFPAHARKINGME  AETRREEAEAIE T, &
% 4 h BUR R AR AN [ e BEARAUU R V4% 5 mL, #i
B 10 £i5, F 560 nm FMEMSEREE(OD 1H), LI
b FRPASLBL R 3o HE, RS AS TR B B PR AR DL s e
AL 36 h PYEEREEE 19 4R BORAE, A% OD fE 23
A KRkl
1.2.6 F5HRIE
1.2.6.1 HbFEHR  FRME S B E R HPTBI®); 1
H I 5 E 22 B8 GB/T 15038-2006 25 778 5378 3 FH 4
Br 7 5 D)W RS U0 B R & = 2 2 B8 GB/T
12456-2008 B ity HF AR B R Y IR B3 2 1510 B

B U R R AR

1.2.6.2 REFEbR  AHLIMER AT MERTFREL 1.3 g
KCI, 0.1g NaCl, 50 mg MgCl,, 0.1 g CaCl,, 25 g
NaF, 27 mg KH,PO, #11 35 mg K,HPO,, # i )5, LA
ZEIRBIKESGS 2 | L, 15 FA DTS W DL Wi 71l
VERAAN R B B ) R R, AU B VA HH o

22 R AL FEAMRIIR A2 ST HTRIBGE BT o BT
WA TR S EASFI R BRI S 0~3 g/L ANF
A0 B N I W S LAMIER 28 [ VRFE 37 °C RAEFH 2 h,
10000 r/min Z5.C> 5 min, ME_HIERASEHEG30 nm),
LA B R A GV, Rl e SRy i
{H AT R T AR PR A HE R o
1.2.7 BEVH /N RSB E I 20 A
ARG (B 4% 10 A0, s3I0l 0, /R OIRE. aF
PUITHE AR IV, HARPP R UL 2.
1.2.8 UGS ARYE LA L SEIGHE HE e R R v
Bl BT IR B, SR B TR SR v B i, I
AR T EH T S 0 2 19 BT A e A 2% (4 ZK )
[A] 60 min, /KAFIEREE 40 °C, BATEFES IR 1.9 mg/ml,
(USRS a Ry i S e Sy SR S Y Sl
AT 43 SRl 2% MOIEEETA, 76 20 °C R &R 7 d,
B B ad BT B ) B B R AR T S R R
1.3 B

ARG EE M 3 K, ilad SPSS 24.0 #47

TiH PR bix(G9)
RBRAAR, DR, BRI, MRS 20~30

FUR(304)  SREBRIRME, FUSRAE, MERRums S, WERGLSS  10~19
TCAR, AU, B AT, TR 0~9

RAFFIR R BEE, JOR 20~30

HS(305) RAFIRBERSEIR, WA FIR 10~19
TCRE R BER, 70k 0~9

YA, W TR 14~20

R (2043) WA VA T B L YE ) 7~13
oy T AN S SE L /L E A 0~6

B, SR R AT 14~20

P (204)) B EAFAE 2 , WA G 7~13
A 8 R e, DGR 22 0~6

SRR 1) 3 25 5 40 T (P<0.05) . FIIFH Excel
2016 % Origin Pro 8.5 #f42:K] .
2 HBRESHh
2.1 HERRREBTIEEAEERELWNER

FIE 1 AT, PR AS R AZ R R b B TR 1
SN 35 (P<0.05), 4RI LA 1:70 B, #9350 5
FE 14.6%, SRR LI N2 1:80 B}, 1532 TR
FATE, U7 Ak S g AR B AR F 277 1%
H, BTRE S E0RIRIR 2. THRE S 60% 11 B4
FRVRRAHE B BT AR S v SO S,
PRI ORI I T AT . 25575 08, BRI
LA 1:60~1:80. ¥ FIHE R 50%~70% #H AT Jm 2L
WFFE
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Fig.1 Effects of material-liquid ratio(a) and ethanol volume
fraction(b) on yield of tannins
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& 2wl 0, AERFE] 2 40 min B, B 15 3R 05
=1 (P<0.05), MEAFTEIIERS, AR EFRAIL, T RT)R
TZMIEYR, A RZ I FRIE, HA SR 3t
ARG AT M5 PR IR I, SR T SRR e TR 22, )
KR S Bt R (i L2 A SR A s o i . XS e T
Sk 50 °C B, PR SRIKF] 13.2%, Ui LR HEAE
ISRl Gz sl TN BT 9B, {35
HORPETF . (HSIREERELT S, TR R
TR 2GR, I8N, A9 B2 N R DRIk, i
FEVRE 40~60 °C, Bf[A] 30~50 min A7 542047
JESERITSE .
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Fig.2 Effects of ultrasonic time(a) and temperature(b)

on yield of tannins

& 3 AT, TRy 80 W N PS5 B v, 1T 24
DISETF i, 15 3R AR R ka s, ST I R B )
LA Sk T35, 8PS IR s/ A e, ML )
Wesh T ks ), InEEAR o, 15 3RBRAIG, H
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Fig.3 Effect of ultrasonic power on yield of tannins

2.2 BEEINERERERETHIERRIEER

RPEZE 3 BB ZES T R AE AT 0, 5200 5 e SR o
TAS Y P T R D>C>B>A, Bl 2, AR FL 485
<BWE Lb<#B iR <ErS Rl . e 4 AT, PO
FRFFLT AR ARG R MR PR B ik /KSR (P<0.05) , 24
22T s — 2 W e ARG TS,
HES PR TR I S50 A B, C,D;, BN ZBEAAFR
S3EL 50%, BHE L 1:60 (g/mL), #E7FTRE 50 °C, #
FEHTTE] 40 min, MR T EE 3 vk, 5 5E R H
TR 14.68%.

*3 IR AR

Table 3 Orthogonal experiments and results

SRS A B C D 13%(%)
1 1 1 1 1 10.81
2 1 2 2 2 10.20
3 1 3 3 3 10.80
4 2 1 2 3 13.89
5 2 2 3 1 9.74
6 2 3 1 2 7.61
7 3 1 3 2 8.24
8 3 2 1 3 11.24
9 3 3 2 1 11.69
K, 10.60 10.98 9.89 10.75
K, 10.41 10.39 11.93 8.68
K, 10.39 10.03 9.59 11.98
R 0.21 0.95 2.34 3.30
Ak A B, C, D,

K4 IERKTT 2

Table 4 Orthogonal experiments variance analysis

KR S HH B ¥y FlE
A 0.243 2 0.121 155.272
B 4.110 2 2.055 2.629%10%
C 28.977 2 14.489 18.539x10*"
D 49.783 2 24.892 31.851x10*"

R 0.014 18 0.01

Bt 3041.635 27

E: *FRP<0.05, 257 B3

23 BTXEEEA B IRSD

2.3.1 BATRRIASA e R AL v R R AR R T
MR F IR 4 AT, PRk B TEAS IR v B B iR AR
IR i g A R B A, AR R A O AR —
B, IRAHHEN 0~4 h, ZEIRAFHAPY, 400 mg/L B TR
FSLIR Y T R B PR e PR S, DA bk 5 e B o
P P BB S R SR B IR IR T R4 FEXT AR
AN, W BEAS [R] SR I B TR TS PR RNy
400>600>200>800>1000 mg/L, H 2417 200, 600,
800. 1000 mg/L HF, T+ R A= K 2 e W1 38 7 4f
20 h, HEFXFECHAZE R, H & 32 h JEBERE T AR =T,
AR RE, FHEEZ TR, 400 mg/L BT AR 5
TP R A K TR N 4~16 h, BififE PEA R E Y],
RS WIRF i Al I | Vs Mt e, BRIk B
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Fig.4 Growth curve of simulated fruit juice yeast with different
concentrations of tannin

2.3.2 PR e S T A AR e A TR
FSEIR) P RE PR R IS A 0T 64 T BRI A . DY I 7
iR . —IRRIGIN G — RN AL R, DT ™ A=
A, W B B AR e LR S AR MR ARST . IRl S AT
A, AR IR EE X i RE R R AR AR e i 2 IR
B (200 mg/L) B 7= P AR FBL R v 18 5 o0 e e vmn L R
2.4%Brix, X J& E ABEZEY) TV E S B L T AT BT
ST AR, RSO AN ; 1 i e B BT 2 (600, 800,
1000 mg/L)FHSR Y15 iR A TG B 525 5 (P>0.05 ),
HLPRS BE— IR, AT RS R TRk , TR
Pad B P B AS B AL SR, S 30 PRS2 B A,
P B PRSP ZIS W B T AR I R M S i /N . 2 BT PR
WRJE Sl 400 mg/L B, Syt i abE &t die /b, WORS R
B, 53 1.8%Brix F1 1.2%vol, Tl LIRS R %
HERRABH R, W S TR, WS S R = R
BT Z

a5 o CIHE W AR
a

. ail4
20} 12
® .
5 10
SR 08 £
' i
é{é 1.0} 0.6 &
= 04 &
0.5H
0.2
0.0 0.0
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PATRRYR I (mg/L)

B 5 N [) e HE B TR ASLL R PG B K Sl i A5
Fig.5 Effects of different concentration tannic acid on
simulated juice wine accuracy and sugar content

I AR AR B E 25 (P<0.05); K 6~& 7. K 9 A,

2.3.3 FRPERXIEERFECERBE I AU 1Al 6 BT
ORI, AN R B2 ) P T PRASALUR - I B S AR R T
TAT A A PR AR, R S AR ARA AR . IR
TR (200 mg/L)BAUSR ) IR RE 1555, eI It
PP R BB 1153 A QI AU IR RIS 2 RISl 400 A

600 mg/L FA T PRASHISR VSR & B AR X AR, XY
PR E ARSI, PR 4 T B L AR TR
B/IN, X FE 24 PR R TS B FIA Xt PR R PR PR
SR FLASTCFE N, R i3 B A0 B PR X T B B T e
HEILATCRZN

SR (/L)

200 400 600 800 1000
HTTRYRE (mg/L)
Pl 6 N[l B B WO UL R R B ek 1 S0
Fig.6  Effects of different concentration tannic acid on total
acid content of simulated juice

2.3.4 BATPIRXTEERLE P HRRE I AURZI BEISVE R
WEBE RIS W R A AR, K R P Sy
sk A, HIE 7 ATEN, YRR T b BT R I U
FERG R, s A R A N BT R, RIS
400 mg/L ST AU P= iR RE ) B T H
W BRI (P<0.05), HUEEE & 1A 5] 2.87 g/L,
P AZEAR R RS 32 551F F, 400 mg/L BT PRARALL SR 71
R R B TR R IR (RS A LR
SR Fe A, TR AR 5

SR (g/L)

200 400 600 800 1000
BRI (mg/L)
BT A [l B B TR UL R T i 7 e 2
Fig.7 Effects of different concentration tannic acid on total
ester content of simulated juice

2.3.5 FATFPRXARIIEE S R R VR EE Ay R AR i
R EE AN W) 1) B P AR 4L R v e v AR LA R (0.
0.5.1,1.5,2.0, 2.5, 3 g/L)JXNV, B 5
BT R AR B £, anEl 8 fras . Xl £k
T7 R B RER A IHE W2 5, LIXPEO R Al 4a X HE K
N ST VR B AR XTSI G5 o AN R B B T FRARE
WEHE RS T (A R LA 9,

FH 9 AT, AL v 54400 U B R TR R X 9
IR A EAESE N, W SN 400 mg/L BR T FRAR AL
BRI T TR R (H IR (P<0.05), 1M T 400 mg/L
B, VRLEEINER . — T 1, DRI Sk s v B L R A TR
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Lor ity 400 mg/L, 1 E AR R VTSR BT i
sk 872 mg/L. £ 1.2.8 H LT MBI 1 e AE2RF T,

o
2N
T

W2 JEHE (330 nm)
o o
8] EaS
oo [¢]

0 0.5 1.0 1.5 2.0 2.5 3:0
W £ IR (/L)

P8 N[l B2 B T TR AL SR 5 MR 1 S o pth 2k
Fig.8 Reaction curve of different concentrations of tannic acid
on simulation juice and salivary protein
1z a~e 23 HIFE7% 4 200, 400, 600, 800, 1000 mg/L

5 BT MR R

Table 5 Logarithmic curve equation and correlation coefficient

AT (mg/L) By LA
200 y=—0.033In(x)+0.0466 0.033
400 y=—0.019In(x)+0.1726 0.019
600 y=—0.036In(x)+0.3269 0.036
800 y=—0.079In(x)+0.2801 0.079
1000 y=—0.090In(x)+0.5676 0.090
0.10
0.08
i 0.06 1
Y

5 0.04

0.02 -

0.00

200 400 600 800 1000
PATIRHE (mg/L)

PO N[ BE B T IR X REALL AR VL S ) S

Fig.9 Effect of different concentrations of tannic acid on the

astringency of simulated juice

BRSPS SR T b VR R S, TR SRR Y
—J7 18I, B A MR AR T IS A TR PE IR IR AR R,
WO T H 5 BRI A L30T, Bk, oyl 5 it ek
FN G sR . S, AR FRHBE TR R G E
(Mean Degree of Polymerization, MDP) X /&G —
REFZNEPY, 2B MDP AR B RE PR R i i b R A=A
A, RBE{E R AR .
24 SBTERE IR R R

FH 3RS PR 2500 a8 W e SR AL P Bl B TR

TEHEA G, 401 mg/L, S5l St . YR
STt B s g A FHEAS B ) Bl SR T A e PSRV TR T
T BR A T8, BRALFE bR MO E I a5 SR UL R 6 X
10,

1)
30— KBS
5 — RE R T EEARRIT
ERES 77 R

K10 JERE T ISR
Fig.10 Sensory evaluation radar diagram

e 6 NI, SIsURBERVTAR L, ST BiEkb PR
AOMERE AR R RIS, B B n T AE W] e T
e, RS RE | SR B 3 i R 84.21% FiT 14.58%,
SRR R 38.45%, IR EEHIFAR 86.32%. XKW, i%
FRe I BT B B0 A IR B SR SR T TR IR B TR 1) R A
SREA WAV, T B R 28— P e
YER, ARSI T AR,

FH I 10 AT, B E 25 5 M RN JsUR I
RV PR TRURSE Y, FRAT T MR (9 J5 IR TR] 1, SR
FMRIR W, DIVEY AR AT UL, SR P43 66+1 45
TR B 3 b P IR T by, PR T4 A8y HLvE
WA P, SR S R WA L, SRR H, BT
(88+1)43,
3 g

LB PR 2R S 56 i ALl 3l 3 E AR AR S B
A P B B O B SR R T B SR s AR S
B 50%, BHRE EE 1:60(g/mL), #7550 °C, #E4
FFTE] 40 min, AT EESER PR TA950 14.68% .

A R BT SR M s alifh . Wi, 15
FUT TR A o WIFFEAS [)J5T G v B8 B P PR AL Vb
P BE R A ERE T, F- 90 b dre i B 5 e X A I e
FRRsEN . WESREE SRR WA 400 mg/L FR
TIRARAUIR VT P R R 9 AR RO B A ORI H
PR, FE NI R R . SRR AR L, R
JHEA T REAL PR, i BT 5 B R e AR R_ b
P BT ) R PSSR FAT e 2 e RV, SR i/

K6 RIS B AR

Table 6 Physical and chemical indexes of fermented Lonicera edulis juice

T W9HE (%vol) 5% (%Brix) SR (g/L) SR (g/L) W
JRRBER T 0.3£0.04° 3.35+0.05" 12.71£0.05° 3.01£0.12° 0.095+0.02°
s T A R R TR 1.940.03° 1.41+0.02° 14.88+0.13° 4.89:£0.09° 0.013+0.07°

T [FISHAN ) PR AER AR il Y 22 5 BAT 2 (P<0.05) .
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