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Abstract

This study aimed to develop a tonic wine which has higher retention rate of original effective con-
stituent in plants with Chaenomeles speciosa (sweet) Nakai as raw material. In this paper, Chae-
nomeles speciosa (sweet) Nakai was first extracted with low edible alcohol, then fermented with
fruit residue, and finally mixed into tonic wine. Four factors and three levels Lo(34) orthogonal ex-
periment was conducted to research the effects of different sugar content, yeast addition amount,
fermentation temperature and acidity on the fermentation process of tonic wine. The optimal
conditions were obtained with 22% sugar content, 8% yeast addition amount, 0.6% acidity, 28°C,
and fermentation for 6 days, and atonic wine is produced with good color and mellow taste.
Through analysis of physical and chemical indicators, the results showed that the retention ratio
of total flavonoids and total polyphenols were 71% and 70%, respectively, and most of the health
functional components and fresh aroma of Chaenomeles speciosa (sweet) Nakai were retained.
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4 F2 A J (Chaenomeles speciosa (sweet) Nakai) % i BL = R R R 2 F A 3 /NrK, 2R E M
b8tV 3R 1 RN BHIR[L] [2] ATAEA—F 2 RE, ERER A RN, HAiE
AL, NG, I TR [3] [4]. RREA R A TR S B MURs 75 & 00k, K e
JEEF, B IERE S, B IR S . B bR ESS A, BRI D, JHEST
B, BUZYGW[5]. PR ATMERN—fa s hey, HRELESAIR. 8. =i, 2, B85k
VIBALBESE 2 PSR [6], IR =il A & SR BUR R AN Al LR 2 4 R AR s TR PR RSy, 5533
R AT MR (R A B AFELL . Brk. sl FUR. BUMRSER, RiRT St
JELIH 98 RIS 4 I 28 IO 2025 W[ 7] RE SRR LA B8R . HUR L R FRILBE . Buistz 5 2 M2 B/E R (8],
FIT DA 4 R A JICEA A e PR TR AR & P R AEANME

AL NS i SE BRI T A5 A B AL B UM & 5EaT, AUR R IE B R AR . 1)L
5, BURFIUENUE K 7 FE 40 AR RS i 26477k, 4 R A R B IRt T B T — e A . H A48 %
AR B B T WS 25 61 41, BRIa1E T 32 R BRI f5 B R, BI0RE 48 5 A TR ISR IR 1B
JRCEARRNSE, S R T 15 218 R B R A 3B /NBT R R AR R f5, 2
B T2 R A TR, IR FERR AR 2R T 40 R A T HR K S I e AR Ag P T R B o0 R LA B 1) S AR A7)
R, AP A A S R e, P B A R

BEE AATAETEACE 3R s, DK JFURE AR BN TR B A — e SR E ) SRR 1 75 SR B 38 0,
AR SCASE FH 2 B IR D5 1060 4 B AR TR S AT W L5, 80 e B b R B 4 R A T 1) 24 FH DR A D e e 7 2
45 R AR K R 5 AR, T2k B i A Ak 22385, A8 AT 2 LRV g LF i R, R FR T
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23.1. TERE

e TR T — JFURIE U — BRI o RRIERIR I — I B IR B + .

R B VS 12 1 R P PR R — 2 B -
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AL T 2R RIS E T IR DL S BE /K CRT E POK HRE BVs N s 5 R R, s 5 R

&) =IO (— IR BN R 03 M, K 5% AIREACE N = MBS K, ELHBET, A
BERE, T 28°C MIHIELREFR 24~48 hy —iGAk: TEIEVE I = AR 2N 5% MK, KB, B NRKBEHE K
H— G ALERETR, T 28°C NIEIEIE % 24~48 h; =Zikth: T RIREEFIEN 5% MK, K, AKX
FERE BRI S AL RE, T 28°C IEIEES 7% 24~48 hy. ¥ KGR EUA B .
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1) ERGEFESAE

KA 8~9 MG AIN, NIEEE, EHNRE T ERE 3~7 KRG . PHERA. ¥t L&
AR AR TR SO SR, ANEEAN TG B B, SR BE %, T /K FRE .

2) BT

WA R SONALIE 7y AT A%, R i SR 8 0.2 o/Kg 1) D-F i R4 (D-5 VC), fRY
KAWL AN, D-57 VC FH 2K AT

3) E¥ESTE
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LA 16% vol Kl & S i% E & L1IRBURK 24 /N, BHEMITPURMIRBUR S, 28, it
WA INNJE SR 4T 22 2 B R R B 2 16% vol, IR NI, HA il .

4) BHREEIRER

FOR BRI E Y 0.2 /L IIANBARR, ¥ 10 K, HAELBRITEY), SRS H, R BRI .

5) HEFE KR

WA EE 11 INERE 17%R08K, AR . [N 0.03 o/Kg i FLER 55 ER 14 25 (Nisin) #7114 (Nisin
BN DA 32 11) o RS0 5 L BRPE . Vb i N 8%~12% (3B BF K B, - K 6~8 K, iR 20°C~28°C,

AT = R IAIWE N T 2 SR, BRI SR R pH M, fRIERBEIERE T, S0 EEE 5%

vol UL b, ZRMEATE] 1.5%, FAREFE R,

6) JERKEE

JEH R EEMIE, INREUREIEEEE 4% vol, M 0.02 g/L [ Nisin, #ENJEEE, 4 HRRE
B2 10 K, MFHE 0.4%LLN TR, JEREAER, SRV G NIRRT, R T 2K TRAS A5 B R I 2 B,
SO AT AR .

7) RER KR

S CERJTHE[9] [10] [11], 1Al4e MR B4R () K B2 P Fh N 0.1 g/L D-5% VC. 0.3 g/L 7 5% A 800
mg/L e, IR TR R TV E 16% vol S5 i FERRER . I8 6 N H LLRERIBRRAR . BRERIZE SRS
A 0.29%38 HIE G .

8) K. WK INEIE

AT 285 o O R BB 8 VA TR J J 3 60°C~70°C EL K 1 15 min, WIS MR, FEIE, HREBE.

9) %

I I PR A B A IR ARV, P SR VR S AT LG T 2% B PSR 20 7 T (BB R SR 2E) o

2.3.4. EEfIRNE
% GB/T15038-2006 AH AN E A, TPAS FE (IAS T1E) s SR CGEMEGRNE BHGM E); e R
%, DB,
FSCHRTTVE[12] [13] 53 7905 5 6 4 B2 A TR ol it G+ 25

3. &ER5vHe
3.1 BREESXE
3.1.1. FREFEERIR0IAIF

DL v 3 R T 45 RO P2 A 31 5% vol +H S0 AKEK, I 0.03 o/Kg ) Nisin, 25 BL “ 22317 % %70
T RERE BVS18 WY, “z3” WA R R SY B, “e 3 WE RN AR RwW BN
REEFERN, YN 8%IKI BER, G N 0.6%, T 26°C FRME6 K, IIE RKEFL I G kS fE. &
W R SR, R (LE 1).

Table 1. Effects of different yeast on the fermentation of Chaenomeles speciosa (sweet) Nakai

F 1 NEEFFXERE RN A B2 RIS

=1

- BEHBEENE

[ESVEES I (%, VIV) ER (/L) ML)
“I” EREVE TR RE BV818 BY 5.2 5.76 12.44
“CBL” - R T R R SY A 4.1 5.72 31.81
B RN GUE L FRERE RW B 35 5.79 38.37
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MR LT, fE=F “28” MARRS KRR, BVS18 B kKPR, F RIS NG
BRESRBEM T AP RA, EREBEA AR EBIL SY B RW BIE /D 1 Ll E, =Rk
R E RS I B AR, Wk th, BV18 BERA B Ml IR+ 5, A RN A
SV R, ZFRAINBR X RIS CH R Z R BT AN R B EFE B e BRI, <2237
0 TS T B RE BV818 MY B E T4 B A TR R B
3.1.2. EEEMRMW

KA 2 P B AR K BT I, B LA S B 2 D R R IE I AR R AR B, B3 m RIS
T AR o [V TR B K B 2 14%. 18%. 22%. 26%. 30%, AN 8% “ZHL” 4 iE it
T-Ez Bk BV818 AU B, HBEFREE N 0.6%, T 26°C FREE 6 K, e REELE AT RS, ik
BB (WL 1)
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Figure 1. Effects of sugar content on the fermentation of Chae-

nomeles speciosa (sweet) Nakai

1. ¥EESENMR AL BERIS M

HIE 1 T RAE B, SRR TR WL R, HBE AR 14%~22% 2 [6), {8 FZ B HE P2 ) T vt T O i »
P B T 1 A R BB RN R B P B s RS AE 22%~26% 2 [7], VP95 e v, PR (K005 DI B B0k W
I 26900, B AR R S AR T B RER ARG, IR R I R RS, L 22%~269% 1R iR

.

3.1.3. BEMAENFI

P RE NN TR 25 20> B B2 R A R IR T, DT TV S M T i 40 2 AR TR A VS P 0 R XU o ] G o
IONKE K FTRERE 45 22%, 70BN 6% 7% 8%. 9%. 10%ff “ %3 BV818 ML, WHEBE N
0.6%, T 26°C N6 K, MIERMESEHGHIAEE, WERFEECRLIE 2).

I 2 FTLVE Y, BERRAINE 6%, KPR FERUK, BEAE B REE 1 1Y IR R T, MRk
TSI 8N, RS FE fi iy, 4k SR I N BE S RS FE S T S 3N ka5, mI R B BRIk BE K s 4] 1
BRI A BE
3.14. REERE AR

TR T EE g P B AR KB, IR AR = AR R o [V R I AR R R & 22%, i
N 8% “Z23” BV818 MIMEEK, HEEERIE N 0.6%, 435 T 24°C. 26°C. 28°C. 30°C. 32C N KM~ 6
Ky ME RKIEEE 5 RS FE, BRI RBCR (W 3).
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Figure 2. Effects of yeast amount on the fermentation of
Chaenomele sspeciosa (sweet) Nakai

2. BEEERINE X AR R AN & BEEY 220

7.2-
7.0- ./

6.8 -

—
] (]

6.6 -

BREE (%)

6.4 -

6.2 -

6.0 - °

24 26 28 30 32
=& (°C)
Figure 3. Effects of temperature on the fermentation of Chae-
nomeles speciosa (sweet) Nakali

3. BENARR AN A B RIS

P 56 RE 1) S ) LR TILTE RS A S 1 . MO I R R S0 P S R PRIV AR, AT K S e 7 A
S, I 3 FTLAEH, ERBERELE 24°C~26°CR, K E 518 FAbE%, 18 26°C~28°CHF, K
PP AR HONB OB, M 28°C, VRS BE U H B BA 2 R Rt ds, mTREE i TR I S S R R R 5 &
e HAEBEE SR I AR, (A R EEAR .

3.1.5. REFLEAIFI

TR 0 A2 0 7 A TV ER AR i I ) — AN B L (R e (R 3R, 36 >4 () R R mT DA 2% T PR A, S 9G
AR, FRATIE R AT AR R RN R B R FE AT A1 o 1AV TR BB ZK T8 FE 22 22%, DN 8%
) “23L” BV818 UM RE, SRR FE /35N 0.4%. 0.5%. 0.6%. 0.7%. 0.8%, T 26°C ~ KM 6 K,
e R 2 PR Ja HTBRE FE, EE BRI (WLIE] 4).

P RE B CE P BUMORR PR 25 1 N, RIEERE D Bos, BRFEIE AR T B RE R ARG 3, (H D Re i I
b A A ) (Can 200 ) ) 5, it DAE A8 B A TR 32 R BB B R JE e — AN E W B LB 548 b . | 18] 4 AT AR
FRIEAE 0.4%~0.6%IN), JEHE 28 N, BRIETE 0.6%~0.8%M B, R INRME %, BT LA IR B 7E
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Effects of acidity on the fermentation of Chaeno-

meles speciosa (sweet) Nakai

4. BREESTA R AR INA BEHI SN

XPES . MR R KR KRR AT AR, UK S R R R 5 5 H
b G Y BRI IR 3R B A5 R B B AT o SRR HEAT IR RS IR (S R WL 3), 15 3 R B T 224
IR E T ESHOAT GRANARME I A B, AT IR, BRAR, I 73 500 5 I il G P o L T 2
EE R AL, IEAS IR % R 3R KT WL 2.

Table 2. Factors and levels of Ly(3%) orthogonal experiment for Chaenomeles speciosa (sweet) wine

% 2. WREARIVREEE L) EXRBEARKTER

SN
K ) -
A RS (%) B B EFANINE (%) C i (°C) D MR % (%)
1 18 7 26 05
2 22 8 28 0.6
3 26 9 30 0.7

Table 3. Results of orthogonal test Lo(3%) on Chaenomeles speciosa (sweet) Nakai wine

3. WRARVREBERRE L(3Y)ER

A%
TR P RS £ (%)
AFEE B (%) B B BLS N (%) C iR (°C) D 2 (%)
1 1 1 1 1 6.6
2 1 2 2 2 7.2
3 1 3 3 3 6.4
4 2 1 3 2 7.0
5 2 2 1 1 7.2
6 2 3 2 3 7.0
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Continued
7 3 1 2 3 6.8
8 3 2 1 1 6.8
9 3 3 3 2 6.6
K1 6.7 6.8 6.9 6.9
Ka 7.1 7.1 7 6.9
Ka 6.7 6.7 6.7 6.7
R 0.4 0.4 0.3 0.2

H2 3 LAEH, TUANRI R A4 AR R =R BRI FEE N: A=B>C>D. i KAKK2ZA. B
K&, mADARFEZERE D, REKETEN: ABCD, HIEHiRE 22%, BEHAINE 8%, iR/E 28°C, M
FE 0.6%. EMREELNETN, KBS RGEREE N 7.4, MTHMREETE.

3.3. FmREHER

3.3.1. BEEHR
4 AR AR M AR T, VEIEE N, AR, REER, A 8RR U

3.3.2. IR{LiEHR
HEIE 16%, BE&HE 12.1 o/L, FERRIE(LMTEIRTE) 6.0 /L, 7 dh i B 5 & 140 mg/100g, 7 fh
S Z Wy & 370 mg/100g.

4, 4Eip

JE I B PR 3R S B A TR A2 G P DAAS B 4 AR TICORAB P () B AR RG220 09 SR ERTT, EZH4TH, K
Hl B AR IR TR, M By, AR B ARIR R, BB REES PR 22%, BERERN
&4 8%, MR 0.6%, IRSE 28°C, F k26 K, Ik, HIREBIETIAN, 51, FRIR, AR,
KT -

ARSI DM £ FRRES S AT IR HR A R A IASRZ B 0, 0 4 B A I SR v 14T A R T 0
P LR 5 S50 ) 5, T Do VS 1 8] 2 R TR P 4 R R TICORAGET , Wb D7 VR e B AR B 1 490 R A IR P 245 P R fie
INRE R B A R A TR K SR R 7 AU, 1 200 A R B8 R A 2235010, A8 AT 396 2 FLAJCIE W 2 1) R
WARTE T Bk, —25=15.

ZEM5E, HTEEAE R AR TR S B2 N 437 mg/100g, A2 Wy &~ 1176 mg/100g; il 40 3 A TR
RS R S Bl 140 mg/100g, s 2y ol 370 mo/100g, iR AR P DU AR B, kK &
B RS, AR R A BN i S B 2 55%, A B A I R A B T R 22 Iy S DR B4 il ) DR BR
RN T1% 70%. #7320 e BN ERE R S5

=
PUNISCHE A AR I H (TH 95 2016KZ003Z); & MR R H (W H %5 19YYJC0012).
SE 3k

(11 xHESE. ASEF X BT LR R S 2 BE AR B 2 B 4iAL W FE[D]: [ 221850, HK: PHRI K27, 2012,
[21 FEEEEESEEYEE G TEREYEIML F36 %, B TR RN ETRENL). dbat BEEH R
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