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Table 1

Name,

activity and manufacturer information of five probiotics

BTHF 4 4% 5

LA A& AN IR

Lactobacillus paracasei L. paracasei

& T8 SLAT

Lactobacillus plantarum L. plantarum LR )
. N LR FAEILAEY
Bifidobacterium lactis Bif. lactis LA AT H 1x10" CFU/g FA
Lactobacillus rhamnosus L. rhamnosus REHEILAH B
Lactobacillus acidophilus L. acidophilus 4B ST
H)o ERM A 10% 80 8, B4 (25 °C, 15 BRFLFFE . 76 28 ClEl # R 1% 7 d (R I k50

min)J5 HEAT B R R R (85 °C, 15 min) o A Jm AR
E TG TS, BATHEMNERRE, RNEE
WE, T 5 A KR b o3 0 A 1% 0 B 1 7L AT
B AEYFLAT B FLOBUBT T B2 B LA T A

B, KEEES 7 KEF FAJ ) pH {Hik 2] 3 5
iy, B FAY W ECEDIR S e, A LK & 1 J8 00 Ry
7d), BRI, 5 Fhas A ok REE & ST
e T2 WA 1,
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Fig.1 Process flow of five probiotics fermenting Hanfu apple juice

1.3.2  #84RIN

1.3.2.1 ARk mileE £ 100 mL 1 4HE ¥ i
A 50 mL & KW Y ZEH SR (F 10% 5
W), JCH S T A 1% FLIR 14, 28 “CHE i 1k
FEFRFE AL 2 he FERALAR T2 A 180 L I FEVE,
28 CHAMTFHFE, AR 2 h M5E 1 K ODgom 1
JCEEAE, AREGH O h MROGEE M o Xf B, DARE 3R A
[E] Ry 165 A s, W A SRy G\ Al AR US) ) 22 i) LR 1A A
Kk,

1.3.2.2  ZLWR W @ v S A E 2% Hashemi
SENR Ty JE AR B, K A BT AT AR A
T WG MG RS B0 A B WL 0.1 mL ¥R A1 T MRS
B, & T 37 CH 5% 48~72 h, B4 47 3 Ik
15

1.3.2.3 WK R E 2 M E b AT R
i T 73 ) (GBIT  15038-2006)1"5 3: 52
1.3.2.4 MEEMME A WGZ-200 3k B4
SEFAJ B9 R PR ] NTU 2Rt 52 mi
e B TR AT IAE, ERE S
(AR S A B0 B, IR R éfﬁ%’“ht& i
AT, 8 J5 A e RSB T X, o 13 AR a2 I i o
Hph B OSP4T 3 AR5,
1.3.25 Bz H CR-400 & &
FAJ I L (58 ) @' (-2 0 IR -2065) \b°
(- IR (-2 @) P47 3 Uk, it
L* " Ao ERHE LT AXIHE N FA] (22228 4k
(AE"):

AE" =/ (AL)+(Ad)+(Ab")? (1)
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1.3.2.6 nIEMHEIREY AN E HEERZET,
FIH PLA-3 FF50 BE 1100 52 FAJ o] 3 2 5 E
Y& B R OBrix, AT 3 YR

1.3.2.7 WEFHESTEMME 2% Xiang F Y
W Jr i, JEMAIEB S, BT mL 1Y FAJ %A
100 mL M2, IR K e R EZ2EL R
£ 80 CZK I 30 min, F HAE Sy ide IOl £ O . X
0.5 mL A8 JE RS2 HUR 2 A 25 mL () B ZE 1L (A58
A 15 mL 9 3,5- s 3K g R TR
AR BT A TN 5 min, B H B IR )5 7%
MK E 45 2 25 mL, 7E I 540 nm A0 I FHL
JEAH P47 3 ks,

1.32.8 FEHEMR G EMME 2% Xiang FX
(R0 5 7 vk IR REEE M, I 5 mL 1) FAJ ¥ 7%
F 50 mL W, HZE IR K E R B2 L AE R
FEWA T . B 15 mL (ORE WSS A 50 mL (Y HETE
L TR 2 T 1% 9 B k4 s 7, B g bn o o i
0.1 mol/L. NaOH I W HFATI 2, & B AF AL
@ HLAE 0.5 min N AN (I 458 1R T 5, 132 U
SEMRFR, DLZEIBKAE R 2s R DASE SR B A M T
B ARE0.067, V1T 3 KIAEE,

1.3.29 pHEMM & B 100 mL FAJ & T4 i
b oK pH R AR A FAJ 38008 5%, 4T 3 Ik
AT

1.3.2.10 W LR E 2% Ouyang 5521
(7 2 R VEE B, WZHC 1 mL (9 FAJ 28 A 100 mL
FI 2B, A 5.0 mL 10% LR, 221 )5
HZEWAKER B2 L, ERFEWRAEH ., W1
mL I FER E T 20 mL ZI B0, ARIImAL 1
mL JCZAZEM K ,3 mL 7K -EE =B ,0.1 mL
1 o/L BUIR i B i e, 55 b 33 98 1R 21 J5 157 100
CORWE A 15 min (I ) BOH TR %32
FEi, RIGIMA 5.0 mL 95% 2 1%, FE U 31 $5]
R (5 R B 0 S22 SR 0 P 60% & R B 22
20 mL, 723 K 570 nm b LG EEAE 4T 3
1.3.2.11 BEEWEM BEOLEE T ' M F R 30
A (k15 4, B 15 Z) % 5 Ak BEE R
W) FAJ AT BCE PR PEAN N2 L THOR (RR R I
WR D A bR LAY R T R PR R (R B 2 T 6 T, A
T 4% KU 5 ZU AR JE 0 Ry 5 A S5, Horp ek R vk

R T R VT A 55 B 33 v 6 B FAY 10 8% BT
RODFA S5 G B2 3 e ay, i O 1K 25 O s 3 25 %
FAJ BYJCE 77 A ST 52 e 5 TR R PE AN A GBI R
W] FA) B BR AT | S5 90 8E X FAY B BCE AR
U THT R A R 5 O A A R R AR 402 57 J3E B P AN S5 41
W] FAY I BCE T
1.3.2.12 WL 8504 5% Zhang SFU0 T ik,
K HE#E X+ B % % PEN3  (Insent Company,
Japan)Xf FAJ WK IEATRRAE 53 M . FH RS WAG 1
R H 15 mL () FA] F 50 mL (.0, I
3 ORI B AE R IR E 25 min JFI A, X R
Girh— AR E M E 10 48 E AR
AR TR Ak A SRR 5 )4 T 28 SR T R T AR
10k 5 B R A R F (Win-Muster)3 #53
L[R2, 10 A e Xt 4 2 40 1 o o 95 2
LRI HFHAEY) R2(A ALY ) R3I(A M
ARG Y) RA(AEMEY) RS U Ie iy
FRAEY) R6(JEHK) R7(IALE ) RS (BEHIHK
NHEFHAEY) R OF FGALS WA HLELIL
W) R10[%eke (F e 55 ) 1,
1.3.2.13 BWFESH =% Zhang FH R IT
B, ) L T (SA402B) X FAJ F 3% Wk 1 47 43
Mo BF ARG S AL A (CAO,
CTO, AAE, C00, AE1)fI2 3% %4, CAO
JE TR R AL BT CTO 2 R AL A, AAE J& B 1 %
AR, CO0 JE 75 R AL I AY  AE] R BR AL R . )
15 mL A9 AJ #E47 2.0 (4 500 t/min, 15 min) , B 10
ml, bV RS B2 60 mL, e B i B BETRCRE A 2 A
50 mL #F G A AT A

FEIP U E 1) B VE 3 W, WER KR
90,120,120 s, 2) My , 14 /2845 15 30 s, 3) 58
DL s TAESS , A7 IE 2RI AR K4 30 s,
4IRS |, 7 A A L Y AR S U 2 S R
ARTESLME W IR VE 3 s B AT T — B B i Inl ik
WK, 5)FEAT 4 AGI  MBRES 1 il e 25 54 I}
B G 3 ARG I I 2 45
1.3.3 B b 31 K gy M v ik R Excel (Mi-
crosoft, Redmond, USA) # SPSS 25.0 (IBM
Corp.,Armonk, NY, USA)#AT4e1t K7 20487,
R0 BE LT BIEH bR HE 22" (P < 0.05) Fw , 2R
FH Origin 2018.0 #4347 HCHE 7] MLAL 7347
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0~40 h B B2 ix 5 e A4 B Y 2 K 4508, 40~60
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221 FRRFEWE BB E ST KR
T A LR T T T B R I R B R 2 O R Y
VTR bR o FLRR TR I SO — e R L
AL R B EATER R R A AERE T, S S
teETRE . RS BE AT LS R[] 25 AR TR PR 1A
AR FEBERE S, MREERT DA L R R B T AT
T R T %o AT e T ) 5 5K

Bl 3 & 5 FhLmR v & B 2 K IR FAY ThidEL
% T TR 7 BSORITPORG B2 o F IR LR AT I TR 4K
MUK SR . FLOBUEAT B > B R ZL AT 181 > @) 1 i FL AT
ISTERRFLAT WSH P FLAT R, 2L SUE AT 2
) FAJ %) LR B 1R 75 B8R T 1x107 CFU/mL,
R 230 2L T R 1 T s LT T LR TR TR T AR
it 1x10° CFU/mL, LA 13X 3 40 36 A e A B V%
BB e R G R T ATl AR T QB/T 5356-2018
(>1x10° CFU/mL) P L3R 1 AE 4 2L T P 40 A% 2L
1% T T 75 B BCHIE T 1x10° CFU/mL, 3X 5 25 4=
R PR S RO PR R FLAT W > A P 7L AT
B> Rl 1 LA B > 2L OSUE AT B > B2 R ZL AT R 4
Horp B R FLAT B L SUEE AT B AN B ZE 0 L AT B
X 32 FAJ HARS BE A, AT DA R R &
PRI A7 Ml A o R
222 JRBE R AR 2E STk RE R €8 25 568 7 i ) U
B A IR, K402 S PSR4 FAJ
27 dBFRRES L, WA BRI . M LT
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Fig.2 Growth curves of five probiotics

in Hanfu apple juice
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Fig.3 Total number of colonies and alcohol content

of five probiotics fermented Hanfu apple juice
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Fig.4 Samples of five probiotics fermented

Hanfu apple juice at 7d
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Fig.5 Turbidity and color difference of five probiotics fermented Hanfu apple juice
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Fig.6  Soluble solids and reducing sugars of five probiotics fermented Hanfu apple juice
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Fig.7 Titrable acid content and pH value of five probiotics fermented Hanfu apple juice
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FLAF TR RN ZLAUE FF B 435 . FAT AR R 2 B2
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Fig.8 Total free amino acids of five probiotics

fermented Hanfu apple juice
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Fig.9 Sensory evaluation of five probiotics

fermented Hanfu apple juice
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Studies on the Fermentation Properties of Hanfu Apple Juice by Five Probiotics

Zhu Danshi', Wang Fangping', Zhao Guocang?, Li Wei?, Cao Xuehui', Li Jianrong"
(‘College of Food Science and Technology, Bohai University, National and Local Joint Engineering Research Center for
Storage , Processing and Safety Control Technology of Fresh Agricultural Products, Jinzhou 121013, Liaoning
*Yunnan Huize Daocheng Development and Investment Group Co., Lid., Qujing 654200, Yunnan)

Abstract Different probiotic fermentation can give different flavor and nutrient to juice. Five probiotics, including Lacto-
bacillus paracasei, Lactobacillus plantarum, Bifidobacterium lactis, Lactobacillus rhamnosus, and Lactobacillus aci-
dophilus were selected to ferment Hanfu apple juice in this study. Their fermentation characteristics in Hanfu apple juice
and the influence on the flavor and nutritional quality of fermented apple juice (FAJ) were analyzed. The results showed
that the sensory receptivity of apple juice fermented by Lactobacillus paracaset, Lactobacillus rhamnosus, and Bifidobac-
tertum lactissan were better, and the total number of lactic acid bacteria colonies after fermentation were higher than 10°
CFU/mL, which met the industry standard of fruit and vegetable fermented juice. These three probiotics can give apple
juice good flavor, and the total amount of free amino acids before and after fermentation has no significant change,
maintaining at about 10 mg/100 g. Moreover, their alcohol production capacity is not strong and the acid production ca-
pacity is moderate, which can avoid the risk of post-acidification after FAJ. The results could provide some theoretical
reference for the development of probiotic fermentation products of Hanfu apple juice.

Keywords Hanfu apple; probiotics; fermentation; fruit juice; quality



