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Abstract

Using malt as the primary raw material and incorporating dried apricots during fermentation, we
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developed a distinctive apricot-flavored kvass beverage. Single-factor experiments were conducted
to optimize six key parameters: solid-to-water ratio, initial soluble solids content, yeast inoculation
rate, dried apricot addition level, fermentation time, and fermentation temperature. Subsequently,
a 4-factor, 3-level orthogonal experimental design was employed to further optimize four critical
variables: fermentation temperature, dried apricot addition level, yeast inoculation rate, and initial
soluble solids content, thereby determining the optimal fermentation conditions for dried apricot
malt kvass. The results showed that under the conditions of a material-to-water ratio of 1:6 and a
fermentation time of 29 h, with an initial soluble solids content of 16°Bx, yeast inoculation rate of
4%, dried apricot addition of 5%, and fermentation temperature of 28°C, the sensory evaluation
score of the fermented dried apricot malt kvass reached 92 points. This study not only enhances the
utilization efficiency of dried apricots but also diversifies the varieties of kvass beverages. The find-
ings provide valuable technical guidance for the industrial production of dried apricot malt kvass.
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1. 518

% TCT (Kvass)—Fiis B ZRBR (AL G R B DORE, JUHRAT TS i w22, 2 M & (1 ity [ 5K 4%
X [1]. A% P RIE AL T U, (HIRS & ERBUAK, @HE 1% A G Bgs i E 2 B Ema. K
ANEERERI RS, A I 2 S IR . 7K SR B2 DU I XU o R 55 2407 S5 [ 2] R FH AR ROK R R I A = #s T s 3
R [BILAROK . KM T KA FRVR B A = s TOt s AR SR [A LAKEE2F . FER AP MR N
SR FE B R BT RS [5] AR KA JEREAE = FORME TL i, BRoe 2 5kl oh, B s v
iy SRR S IG Ak FLAT AR T B AN F0 5 A A [6]4E LATHI A0, 9 2 JFURL ) Bty B, i i S IR sk ke it ol
BRERkRS FLlT, HE— DIV BT UM TR ER SR [ 7] LASR TR 32 27 N JEURM I 2 A% BL s kA [B] LA
BARE B B AAAIRE, 222 FRE R TR BRI A BLAT s B0 LR 55 [9] DA A2 A T - JEURHRR 1) 7 54 T
{HIR 6 3 A B 2245 B AE A S 0038, R AR SEBL DAL A 72

M, X W EF7 A&, FEFARAMX 2RI “CHmIETAR” , ZRaRt AL o g X )
A M. BTAMERMECEEEEMRE. B0, 4%, BACETHERD . iR LAs S
SEFV, HAREMETE0]. FN, MTAEHANELFER 8 Mz, HACkHE:IT 1973 2 1E
A DR KAl 4H 27 (Food and Agriculture Organization of the United Nations, FAO)/tt: 7 T4 40 43 (World
Health Organization, WHO)bR#E DA 2 LRI, AL, BV A E & FIRE e R =18 27.6 ng/100g,
xR B A R ARSI E A, 200 R 25 &AM & fR[11].

A1 P T BUI R 78 1 B R A 3 AN T 1) IRZRAE U AR i 2 BB, A BE 47 ik
17 AR AE =5 2) b BLIT R I I 7= AR (1) — Se T REME W0 DA S5 R A AT 5 5 3) TR ROH 4 (k% B
i A TR (LA T 0 SR )« 3 (100 5 T B P % B P A9 55 ) bk 7 T 02 [ R ) T4 B T R B R 1) 32 22
AT Mo 32 1 2 P 40 78N SR T- 87 LA BL A A A5 75

FE] Z1of - DL 7T T H AR B, AR E 2 WEEMD . A 2 DL ORI 2 fa FE
FOR B, R U A A PR RN 5

DOI: 10.12677/hjfns.2025.144058 528 TS E IR


https://doi.org/10.12677/hjfns.2025.144058
http://creativecommons.org/licenses/by/4.0/

SR 5

Table 1. Current research status of Kvass in China

F* 1. BRI RHEM R

AR EA S ke REFEF
LT AL ik TLIT[12] A, FH R B
R AU OR3] B, R BTN BT, AT ILERFTE . R
B TR [14] B, A E PARERRE . SL T
TR A TR [15] TR 0 BT E) WRERE, FLERE
RERRILAT R, SLRRTLEREI LIS A
HUIHS T 47[16] FUN (T RO . %5 (LT B AR IR L VERTRB
BRI EE 2B 1 T
FeEHs TR [17) EIE, AEEAN. K (IR SUT B R A
AATH TR [18] WEIT. %, W W TRERE, AR
4 HE e TUHA[19] KIIETTE. R b FURRH. MRS RER
L B FLAR(20] FAEEL ik MRS Y TR, SLRRT
AN TR TR [21] AT SRR MR
2. MBREHE*®
2.1. ¥

FERE: T GO S B AT SR A R SUA IR A A]) DR S AL (LA R R A F]) AR HE
(GRFETRIIR AR AT Lager BREEFEFOH & (AL IS & A IR AR a-TEt BE(F T AN
TREA PR 7] ) R EA IS P T BECRT a8 PRI IR B T A PR 2 7] ) Tk RS (L R 8 2 A TA PR A 7))
SRR (R RORE AR A IR AR

22. UEERE

YH-100 JE#S 1N T 2 A T ). GRBE0DA oy il i 5 28 V5 K B A (U 2%) . LE2002E/02 Hi,
T RAF (MR - FER 23S (1) A PR A &)« SN-HT-32% T35l B4 (T 16 1E 10 B 7 RHE A PR A &)« HH-
S8 fH I K I AR (S5 T IE S B H BR A Al )« BKH-C B2 KRB B8 MM T2 (Kbt TS AR A HD)
HHS6 U E K B S (LI S B A R B PR A 7).

2.3. W&

231 RFEESFREHHATNIZRHE

TZmAEmE 1R,

1) FHELIE: NERRZFAEE, FHFHKE 3~5 %, HPTKS, HEBEMTHS 60°CLH 4
h, J5 95 CAbEE 2 he METJ5 EBRIRATLA R ZEDS, B8 S BN Aok B 22 J0 BH S5 0K o

2) MTAAE: MTNEERER/NTIZGRSZ, Yk 1 em At/ AF 5 NPT T
i i

3) WEfk: Tk K i T A BURL AR FEAR R EL BIRC I J5 4% B R B 0.5%N N o-TE ¥, 32 bEML S
RN 1 g/l WINNAE. 285 1Z BB K EL R N 4izk H B i FE3 &), e bR 2 44°CARIR 30 min,
JETHRZE 72°C {15 60 min.
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4) REEBCKH; KEENZ S35, B AR Sl S KR A 121°C K 30 min.
5) FFREEAL: ST EE RHZ BORLKEE 1:100 (g/ml), NN 5% &R, BT 35°C/KIB B HiEL

30 min.
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Figure 1. Flowchart of the development process for apricot-dried malt kvass
E 1. B FEEFERHMEIIZRIEE
232. BTEEFHEHNREREREURSE
EVRU FE G LR (PE . KUK BL A L GUIRESXS 4 22 2% SUn b AT B - (B ), R
TR ARAE AL 20 10 ARdn PR GO0F 4 22 2 4 DL BEAT IV PRE , BRVFE — D RE L AT KM, TR B
10 min AT T —/MEMEIIE, BORILRIESEOTH S AME .

Table 2. Sensory evaluation scores of dried apricot malt kvass
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233 PTFEZFREHFLEMUHAERSETE

WE B R, WAURKEE(L:4. 135, 1:6. 1:7. 1:8). n[yATEREE4(12°Bx. 14°Bx. 16°Bx. 18°Bx.
20°Bx). FERFEERIE (1% 2%+ 3% 4%. 5%). MR INE(B%. 10%. 15%. 20%. 25%). KEEHT[A]
(20h. 23h. 26 h. 29h. 32h). KEFEE(0C. 24°C. 28°C. 32°C. 36°C). VUEEIEI KIS FR
WsE v tets, ARG ES 3K, HEREFEZN T35 22 20 BLATRR S 1 5200 o

2.3.4. MR EIRE T

FE R 3R BRI LA 1 5 14 R OGF 0 A 22 28 M Bt DS M BRI R B RE i AR N . BB
FERPIE ALY, Wit 4 R 3P IERZ KB (ILAE 3), WAKBHREL . M THEME, B
ol AT VT I P [T T 1 A5 22 20 % BT B AR S, U AR S, e i R AL

Table 3. Lo(3*) factors and levels of orthogonal experiment
3 3. Lo(3Y) [EXRSEHERKF&

K HE
A REFREEIC B B FHHINE/% C BEBHEME/% D WIgamI a4/ Bx
1 24 5 2 12
2 28 10 3 14
3 32 15 4 16

2.3.5. IE¥RMIE
BIRES BRI . I8 GB/T 15038-2006 &l KW@ M 7ik) [22], KRHTERFNEAE

AT .
avAEMEE Y. SR GBIT 12143-2008 (oRHE #1771 [23].
2.4. iEatr

FIF GraphPad Prism 10 T E ik 47 Z 4 B 2L A0 G A= B, 18 A SPSS T H st /7 24041, & B)h Design-
Expert 13 F2 7 58 5l B [ 73 At TAF

3. B/RESH
31 BTEXFHRENRFFFREEERRNEER

311 BKEEX BT EZFR TR BERATHE

H 1] 2(a) R 2(b) T %0, G R B RLK EEBE I, GRS BEREK LE IR T e B, R I I v Vs [ O
YRR R, WRAREZEREE. HEEERBROKILIEM, KBS M4 22 200 LTI R [ 22 2
OB, AR BUKLEY 14 W, Z2AFMOEIRER, KEEATES, AR, HIEmE: oK
1:8 I, B bl vt I 22 2 A AT I A0 R R , R LB i, I T 28 2048 DL R B Bk, B
JRUUE ROy L6 i, BREGES, RE PP IR EONE, PIIER R ERK N 1:6.
3.1.2. AIRMERYN B TERFE R LB ML HE

VA [ T A 2 T 7 45 22 A% FOI R RO L R AR AN i o 2 PR R BRI 3 2 — o EH 1] 3(a)
AN 3(b)&n, SR BREYIA PIVA R ) & BN T R,/ 14 Bx I RRKE. SIaa T iE ik
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EEY &R > 14°Bx I, SRS Rl v A k[ TG I P 3R RN iR A0 da mT A R [ T g n 1k
BEMIIBE S, R R AR S B o [RII B046 TR [ TR (218 Bx) I, KB T4 22 2
LA R, RO, SEORERREL AT . KA AG AT I PR B R 14°Bx.
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Figure 2. Effect of material-to-water ratio on total acid content, soluble solids, alcohol content and sensory evaluation scores
of dried apricot malt kvass
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Figure 3. Effect of soluble solids on total acid content, soluble solids, alcohol content and sensory evaluation scores of dried
apricot malt kvass
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313 BEEMENBTEZFREMKETMNHE

P BRI AN B RO A 22 2R PUT IR A R E RN Z —, & 47T R, BEE B EHER R
FER, GRS DL B SRS BT R A RERAN RN 1%~2% 0, RIS, P S Em; S
BT 3%, FERHAMUEIANT R, EIRYIBUH AR, W0 AR ARG ) S A B R B A K. i
Kl A(a) ATE] 4(b) T a0, B B BREA R AOIEIN, /A 22 28 M LI IR BR AN RS 2 & A . 3% M
KT 4%, SERMEEF2EL T, HARRESTW, TR TAITE. SRRy 3%, H Ll
PRI 55 A5 5 A I, PRI o 5 AR T B o S 26 B 3%

3.14. AFEFMENBTEZFERMELEYNATE

AR 1 T4 22 204 O USRS N, K 520 1 T A5 22 20 b O e 28 i . I 5(a) A%
S5(b)AT %1, BEAE BTASERM, AV BOmAS LSRR & &GN A I D0 E 139 I ks LT
R TEZMRERYIF, B TAEINE > 15%0, BTA 22 204 BN Esg in, o Easins (>20%),
IR, HEEARR UM TARRINER 10%, {1422 24 O &S, HOm T8 inE o 10%
I 3R
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Figure 4. Effect of yeast inoculation rate on total acid content, soluble solids, alcohol content and sensory evaluation scores

of dried apricot malt kvass
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Figure 5. Effect of dried apricot addition amount on total acid content, soluble solids, alcohol content and sensory evaluation

scores of dried apricot malt kvass
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RIS [ 2 S0 P13 A5 22 28 M DL R TRORS BERIR R ) BRI 3% . R ] 6(a) Wl 1, BB R TN ()
MELR, M A 2 20AS LR R & B i . 2R Bes ()9 20 h 21 26 h I}, A SRTEIR,  Hil Ak i
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Figure 6. Effect of fermentation time on total acid content, soluble solids, alcohol content and sensory evaluation scores of
dried apricot malt kvass

E 6. KEEMENBFEZFERMEBREE. ANERY. BEEMRETSZM

DOI: 10.12677/hjfns.2025.144058

533 5 E IR


https://doi.org/10.12677/hjfns.2025.144058

ik o

3.16. XBRENBTERFRELNLXEEENTHE

P P2 S T B R (R AT E— 2 R A1 A1 22 20 A% DL it o e 1] 7 () ML 7 () Tl 0
BB KBTI, A 2 A% LT S RN LR & BB, JF BV TR & R . KRR
FEOy 20C~24°Ch, KREEZHRIGTIEIERIEM S B Z, T REATS, SR Mm% LRI04
s REFLFEAE 32°C~36°CIY, &M 20 h J5, i, JHRATZILARRE, Z AW 7 m T Ak,
HEEH QRS EN R, T2 200 BL RRIT 46 P 85 . 72 A IR 0 28I, BAT i T %2
IR BLIBURE AR, B PR iR e SR BT, A R LT RIS K IR D 28°C
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Figure 7. Effect of fermentation temperature on total acid content, soluble solids, alcohol content and sensory evaluation scores
of dried apricot malt kvass
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32. ATFBEFHERTABIERZSLE

FE R PR R SR I FL A b DU E PR ML BR OV 284645, IEHERIFIRE . TN INE . BERHEA RN
PIG AT TE B Y 4 ASm R R AT IR SER AL Be i, IR SRIR 45 R WA 4.

Table 4. Results and analysis of orthogonal test for fermentation condition optimization of dried apricot malt kvass
F4 DTEEFERHNABEAGRUERREERS S

e A: REERE B: BFEHFME C. BEHEME D. WHWHEERY BEWS R

(C) (%) (%) ('Bx) (4r) (9/L)
1 1 1 1 1 73 1.490
2 1 2 3 2 79 2.235
3 1 3 2 3 87 2.312
4 2 1 3 3 92 2.440
5 2 2 2 1 74 1.875
6 2 3 1 2 84 2.286
7 3 1 2 2 88 2.029
8 3 2 1 3 76 2.261
9 3 3 3 1 81 2.569
K1 239 253 233 228
EE VA
Ka 250 229 249 251
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Ks 245 252 252 255
k1 79.67 84.33 77.67 76.00
k2 83.33 76.33 83.00 83.67
ks 81.67 84.00 84.00 85.00
R 3.66 8.00 6.33 9.00
K3 £ D>B>C>A
wITE A2B1C3Ds
K1 6.037 5.960 6.037 5.934
Ko 6.602 6.371 6.216 6.550
i Ks 6.859 7.167 7.244 7.013
k 2.012 1.987 2.012 1.978
ka 2.201 2.124 2.072 2.183
ks 2.286 2.389 2.415 2.338
R 0.274 0.402 0.403 0.360
HRFER C>B>D>A
AT % As3B3C3Ds

HIE 4 AT, ARFEZE R/NEAT B R R R, WEEIF2HEND>B>C>A, AIPIHATE
PR YIRS PR MR R, KR Z IR E RIS AsBiCiDs. MEIHEN C>B>D>
A, R BEZAR S AN 7 A AR i A 22 200 DL R R & B AR K, IR AT PR B K, B

FERIEZECN AsBsCsDse A48 5

FI&, W€ M 2 A LT B i T 2380 AoB1CsDs, BIFERIKEE

N 16+ KRIEERTTEA 29 h 4R, B RBE L2 KB E 28°C, M T ININE 5%, BRHEM & 4%,
WIGE AT YE R Y 16°Bx. FESLIRALAA T, BIRE RN 2440 g/L, EETED N 92 47,

3.3. FFRRERER
f2e 5 Al4n, MR L S TEETEY . 4. pH F1 CO, &&= £F 4 QB/T 5431-2018 (#% FL

R BEUORE) BUEKR[24]. SR SR
[ AR AECRE)  BJ#E5K[25].

Table 5. Product quality indicators

5. FEmRBIER

BEVE S, KB AN S0 A7 & GB 7101-2022 (£ i %4

Rl H EER MR
AIVETEE A1 Bx >3.0 9.35
LI 1% <0.5 0.46
pH 2.5~4.0 3.74
CO2/% >200 240
#/(mg/L) <0.2 0
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Fifi/(mg/L) <0.01 0.004
7% S 5(CFU/mI) <100 87
KA # (CFU/mI) <10 5
FUF B (CFU/mI) NGk A H
4. 5ig

AWFTECL R TA . 2R R SRR SR T R BEROKLE . WA PTEVEEY) .
BRRA R RN 18] LA A TR PR X 113 85 22 2 4% BLAT A I S8 R KT 2 o 45 RO, A R ERLK LE D 106
WG AT IEEE T 14°Bx BERHEMEN 3%, M ARINETy 10% 1% F, 28°C R AR 29h M+
AR P TR e . DL R R SEIR A ROV, DURBR . IR AR B Y 4R s, IEHUR B FE |
TSI . B BREE A R AR AT PR T 4 A0 405 22 2504 DL AT 5 A R i 1) PR 2R B0 IE A AR
sest, SRKI, ERBFRZEN 28°C. MTHININEN 5%, FEEHEMEDY 4%, WG IE LR
16°Bx I, il B A7 22 20 R PLAT U SR € XUOR P, VIR 3, BRI 7~ 405 22 2 % BL 3 ) R o
Grelik 92 4y, SRS EIAE] 2.44 g/, S BAT RIFRRIET AR SLETOR)

E&WE

K2 AR RLITTE R 2 A O 211 (S202210764033) A AL K 2 AR W B VA4 5 T R B A
SEG = BHIT I H (YLUKLM2022005) % Bl

SE ik
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