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Preparation of Apple-Ferment-Fortified Goat Milk and
Its Antioxidant Activity Investigation

ZHANG Aiqing
(Department of Food and Pharmaceutical Technology, Shandong Vocational Animal Science and Veterinary
College, Weifang 261061, China)

Abstract: Apple-ferment has good antioxidant activity. In order to increase the antioxidant activity
of fermented goat milk, apple-ferment and compound starter cultures were used to ferment goat milk,
and the physicochemical properties and antioxidant activity of fermented goat milk were studied. The
addition amount of apple-ferment, and the type and addition amount of starter cultures were
determined based on the physicochemical properties and sensory evaluation. The result showed when
the addition of apple-ferment and B starter culture were 4% and 1%, the protein content, fat content
and non-fat milk solid content of fermented goat milk were 3.85 g/hg, 3.72 g/hg, and 9.28 g/hg,
respectively, and the DPPH scavenging ability was 95.17%. The fermented goat milk had a good
curd, characteristic flavor of fermented goat milk and smell of apple, pleasant taste with moderate
sweet and sour. This experiment could provide a theoretical basis for the research and development
of fermented goat milk products.

Keywords: apple-ferment, goat milk, starter cultures, antioxidant activity

s B H# . 2020-04-14
EEWB : WY iR 2 HOoR R EIHRITE (2016GX046) .
EE R Sk (1982—) , L Wi+ PRI, 2 NG S iE Y 5 kK W TR 7 M 5% . E-mail : zhangaiqingwf@163.com

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 40 Issue 6 2021



KA H F ERMEALSAF AN H S AR BAE RS R

FFLEAREIRA AR | B IR0 S AR i T BE
(EL |y A A IR B T A KRR B R 1 AR L A
A BB E S5 A2 P I T SRS H R IR SR
W A ER S 2 T A W R B R
EEERYR SR S AT, HRA VIS,
VU A m e 1SR R AR P S &R
B, FLER T & e FL 0T USSR £ 05 R 1O IR0k | 42
o T FL ™ B IR T B TR I A TR RE R i EL
MPTAALRE T . A RTIER, 1L FL 2 FLR B A 1
JEA BRI BT ARE ), EEAAI N DPPH A i 5t
T B HE 77 R i i Jo i S A BE 0 B g R AR 3 [
AMIT SR, e e 590 49 52 5 {6l ol LA 2800 b
— R TR 7R R T ) R o A TR L A B IR XL
R A B — TR T ) A I LA B S ) R B
ez,

W 20 LAKCR (53R B P 26 45 O IR
3o KR T S N i T A 0 ke R T R ) — 26 R
A DR DI BE (1Y A IE R A1, I 3R TN AR R B A
FLTR B B S A 2 T JRURL PR U B,
BHAR S & MR R C Mk a8
AW AL A DU ALY IR, B BR R A
B LA SRBF Z MR AR RTY, HATR AR B R 1
TF R A b TR GOKF A Tt — B TRAM, S
R FOE LSRR O OB 22 AR R BT AT A
RAEEWLEER B Y5 b AU 55 R
A—EREYIIREY, ST IERM KBTI 2R
AR B BRI PUAALRE ST, 38 T3 R AP PE,
TSP 2R 1 2R R I - ZLI DT 5 245 R A RGE

VR LLSE SR 8 3R 03 [ 22 1 P (T B 7L 7% B Bk
PR 5 SUBCRT ) ) A 19 S LA A, O 05 PR
AT o RS SR I 2R N o 22 2 LA o o S R R
R BEFFLT A A DU T A A B A AR
T i S R B S I B R S, A KR
N dl s S WL TSR A AR IS) R i D)
A7 R A B AR — 5 BB SZHEE M LS SR

1 wel5HE

1.1 ##5iLH

FARE: OB S 20 IR BH AR R DLl 2 A 4R
B SERNINAR YL E £,

A TR TR (ORI SV SFLAT 1 g BAVBE BR BT D L

h1:1) B R WER] (T LR Bl BR B OBUEL AT B 5
IR 1:1) .0 FPF & Danisco 28 ] MR ER | JC/K
TR LR SR A AN T RESE XY S A A
0 TR E T RO R A R A A
1.2 UsE5E&&

i ROV 382 IR AR A IR A |
i s A BB R BT g AR T s HH -4
HL T 1E K T B . B N RAR AL RS AT PR A W) ™ i B
ML s 2 B T s e R EE T E M
PR AR A A A7 BR 23 7 77 8 5SQ510C 7 20 J) 28 K
DR < B DR AE SR B AT BR S Rl
1.3 7k
131 ¥REEH4E& KBRS TR0
Yo #e BB K R R ZE IR OK BT A E O 1:8:10
B R EEFE T, JOEER R BT 25~30 CREE, B
B 3 d TR EAE A @A 1k, B E R EE 30 dTE
THEIRE T ,6 °C .4 000 r/min #.0> 10 min, #8
T, PRAT 28 I,
132 FREMEFABHFNLHNE HEEARME
0B 6% 1 EHE ,20~25 MPa ¥ i 4L F 5 90 CA%
B 30 min, A H E 40~45 C, I 535 19%~5%
FISERBER | BEMUSTE 41~44 CFRE3E 2.5~4.0 h,
BT 0~4 CHEHRE,
133 A B F5Ua & Hrif 2L N o i 434 6%
() A ,20~25 MPa 25 &b B /5 90 CAS B 30 min,
B H A 40~45 °C, 3 IN5T 5358 3% M AU FF 18, %<
BT 41~44 °C, 5 FRIF ] 2.5~4.0 h, B & B 4F Y
FEAET 0~4 CHEMK
134 S A5ABAAMFNLNE FEEIARM
JI AT B 6% 1 RERE ,20~25 MPa 4% 4L # 5 90 C
A H 30 min, ¥ EH £ 40~45 °C, TN 435 3%
R (REER A SCR R B) 3605 1E 41~44 C
THiF% 2.5~4.0 h, K BELF I FEFLE T 0~4 C
i 78 .
135 A ARXMFLMNE FEEFEILBMEE
I3 R0 6% TERE | 20~25 MPa 14 5 4b B 90 CAH
30 min, R HIZE 40 ~45 C, NS R A A,
41~44 C T M, B 5% 2.5~4.0 h B LB E A1
REEEFLE T 0~4 CHEH,
13.6 ABFLAETHFL KEBEFELBREWER
Fr i B8 GB 19302—2010M5F 47 3F & , H 4K 48 #x
W1,

ARSt R A SR 2021 FE 4055 6




RESEARCH ARTICLE

ZHANG Aiging,et al: Preparation of Apple —-Ferment —Fortified Goat Milk

and Its Antioxidant Activity Investigation

x1 BRETMNIER
Table 1 Sensory evaluation index

K BEFLAE bR

fERES [ERE SR S NER G AT & g )

HAT R WEFLAR A AR ROk

HAHK 5], T A D FLHE T KR K
e L AT S I B R A B L BUIR S

137 R 5L ALigArn £ T R
GB 5009.5—2016 J7 W & , A& Wi & & 4% M GB
5413.3—2010 35 vk, AE B 2L Ak D 44 fg
GB 5413.39—2010 J7 i dE A7) 15

1.3.8 sLEc@&m e IR GB 4789.35—2016( &
i AR 2 K I L A R 6 T 3k )l o ke I SR FL
LR T A

1.3.9 DPPH- A w &kt heoml £ S B CHR
[17-20] B9k, % 400 pL $2BUR 5 2.6 mL Kk
0.1 mmol/L %) DPPH ( H & B % it ) i IR &, 76 21
1% P 30 min, i FH JCK 20 BEAE RS 1, O
517 nm AERIWOEHEE . DPPH MOV R FRITE AT,

D(%):u-%)xm%
3

KDy DPPH G BR 3, %;A, A i 5 DPPH %
T WG BE A SR R 5 TE 7K 2 Vs T 1) WY B
A5 HTEK S DPPH I 0 WG
14 HFELEFRSHH

K H Excel 2007 F1 Origin 8.0 % {4 ¥ 17 %4 48 &b
PN i 2 ], SPSS 17.0 $E4T 7 22 43 B F ik 3 1
Vi

| 2 254 I

21 ¥RBERNMRESENAXEFEIREITE
tiztaN:ekAl

F1E 2 AT LA I S 2R 1 20 TS o 1 Joi e S e
1R, TR S 7L 0 R T R, SR 1T RGBS |, TR R
Wi JEE e B R e 30 R I R S 0 o RO
4%, KA FLBE IS VA PE N FL A @ B A
Po) BAT R e R LR A I AU AT SR R IR JEE
AR R, B, B TR AR 2 T
A BT R EANSE 4, 7 R IR A BRI 2%
FHEMRSFARR

R2 FERBERBFIMEITLE
Table 2 Sensory evaluation of goat milk fermented by

apple—ferment

B EE

BEIE V22 AT A 6, B A B s BAg
1 TR TR A B AU 5 TG A S AR TR 5 R

JE A A 5 it A

BEF MR G NI A A, B G mEs BA
2 T T FLAE A XU 5 TG I G S R T TR

JEE AR AR 5 S T

BEE VRS G FLA 6, B i B B
3 S WS SR A AR 5 0 WA A SR TR TR

JBE B MK E 53

BRI VG G I A 6, B O i) B

4 S FUARAT O RUBR A SE SR TR S R 5
fiigi st
O [ PR A FLIE AT G EL A A, EE g
5 A 820 5 AT S e = FLRR AT B0 XU 5 A7 30 R

R s R B2 3 I

22 ERBEANMRESHNEBFIELIERN
A

FH P T (a) AT AT, > 30 SR T8 2R AR o o & 43 5500 n
I T = L v g Uy R0 B A e B R AR, HLARAE
WEME2E R (P<0.05), HIE 1(b) Al Bl 37 2R 1
BRSNS S RO I e T S L b A B L T A
B BT HARE W25 57 (P<0.05)  JR T
SERBER A A RS E AW 87 TE R B a)
VAl it = L v ) B 1 S RN IR 7, AT Ak S 3L R
) 2R T IR U 5 B A A2 O AR S R R R
SRR K FL T BRI IR D A R, LR G
F1BRI A 95 4 25 i, 39 SR 3R N N o 2t 40 50
4% Feft:
23 AEEBFAXNEZBFIEEEEIERNINME

M 3 AT, A KA B T K R FL Y
HE I I % R AR S IR PR S5 SR AR H
B AR BT A ZEER, AT FLAT
PRl B PAVEE BR TR T A 2L R B BR R RN OBLEL BT P
R R U FH ) R W R, K I g 0 B A ] AT il
R I AS 0 2 L EL A PR W R A B R KUK T
i) L T 5 3K TR B S L 1T LA AR R A TR FL ALK
AT DAR R RIR 72 ELA O B ORI T 24
I B — 8 OB AT T & T = LAV S B P X6 BB X6 [
R B AR K T LR B G, KUBRAREE , ik inT B

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 40 Issue 6 2021



KA H F ERMEALSAF AN H S AR BAE RS R

— HA
o 30r B 9.0
< <
2 =
= 29| =
f’é 2.9 = 8.5
i i
S st e
%_% ' E 8.0F
= 27t Z
ﬁ # 7.5}
[
ﬁ 2.6 g
i K 70
S o
B 25 F &
& B
EN LB 65 1 - L . s |
B 0 6 0 1 2 3 4 5 6
FRBERB MR A% PRI RSP0
(@) EARR. MR H (b) TE ML PR AT 45
ANTE Y Rk R B P25 5, P<0.05 5 A IR 7 R 36078 To B 35 M 25 %, P>0.05,
Bl ¥RBEANREN BN EZBEFEABLERNZD
Fig. 1 Effect of apple—ferment addition on the physicochemical properties of fermented goat milk
MR BEAE AR T XU T A L B 2 ) 5 - 3L 2
%3 AMALREANBEFE B G AR B L IR AR B 4385053 B 11.33%
Table 3 Sensory evaluation of goat milk fermented by 2.75%H1 0.36% , ﬁ?’f EA%I‘?’E% =1 (P<0.05), XL 5 AT
starter cultures BT A KT B B AR A

3 0 i I AR I 45 T
ggn | EAEIGEENS SORAGIUARE 25 FREABAMEBEANAREROLN
- B R W AT, WS K Lo 0 FLIR T
. O I P 0 5 (6 P 39 ) — B, L LA R ) . R
B % 5 I 0 R O B AE B, R4 A KR & B EZLILIR A BN
VR S B R, B R 3.8x10° CFU/mL, XUBCHF i & 1 - 51 7L 2 i £k
KU FF B & W 2 FLA A (0 MR R AR [R) sk R ok A5 o 5 /R 3.2x10° CFU/mL,B % % %) & B 7. 5L /2 3 20
Bl 4.5%10° CFU/mL, W 0T A % RS LA 1 0T 42 25
24 AEREFXLEFEZIBLIEFRHIZ N JUS Ve TR R RS ER
M2 4 IO, AHBCT A REERIZREEILB A 22 ) g g B 1 00 400 2 1 23
ﬁ%ﬂﬁ@%ig‘wﬁﬂﬁ*ﬂ#ﬂg?[;E]Miﬁﬁﬁﬁ%ﬁﬁ%'“ EPE‘J%EIB@EEJT%%WW[B]O g?‘:% 23 ﬂ] 2.4 E‘Jﬁ
Jin0.63%F1 0.07% ,{H 2 5 M4 B3 (P>0.05) , 8 H e EE B R BN T R L
J5L R A AR N 7.43% A7 AE B 3 25 R (P<0.05)

R4 TEEZEBFNEEBEFIENISRAZIT
Table 4 Effects of different starter cultures on the physicochemical indexes of fermented goat milk

S BRI P2k & B 408U (g/hg) | BRI B S (g/hg) | AR FLRE 5T 538 (e/hg) FLIR 1 £/ (CFU/mL)

A KB 3.20+0.02" 3.34+0.02 8.46+0.01° 3.8x10°
B A& M5 3.44+0.05" 3.36+0.02° 8.47+0.02° 4.5x10°
WG AT P % T 3.09+0.04° 3.27+0.01" 8.44+0.05" 3.2x10°

E 731 AN [F) 5 B 378 1 3B M 22 5, P<0.05 5 A 7] 2 1 96 7R TE 1 35 14 22 5%, P>0.05

26 REFNFIMRAESBNESRLABFIARE PRULFE 5, 24 B ARSI S 5 KON 2%~3% T

T RE 15 4R B 22 1 S5 R R B 3L FLIE A i LR i i, TTRE 2 h
SERMERE G B KRR K W FLRCE D E 1R T B AEBRE MR BOE 2, FI LR, i

ARSt R A SR 2021 FE 4055 6




RESEARCH ARTICLE

ZHANG Aiging,et al: Preparation of Apple —-Ferment —Fortified Goat Milk

and Its Antioxidant Activity Investigation

) i R i o 2 B A TR TR AN N B A 0 A 1%
AR kB LB b, L H B, B )
A ¥ 50, BAT R~ FUARAT B KUK A7 3751 IR TR
JEA T, BRI, WO B 1 R i A S o
BN 1%,

x5 ERBLEBFIREITE

Table 5 Sensory evaluation of compound fermented goat
milk
B & B s

B S a2
T h A% BE P E

WERIPE A 3 (2 P FL L 6, B8 4 4 950 5 L
1 W FUREAT (0 BB 5 7 90 110 s R E 4

1%

T 5 Il

[ PR, A FLIE AT RO L P A B
2% IM A I 5] s BAT R TSR LR AT B XU s A 3R

IR 5 PR 2 8 B i

BEF VL AL BRI A6, B 6
3% M A3 ) s BT S TSR LR AT B XU s A 3R

I 5 R B e 5 I A

27 RBFANMRESBNESRLBEFIEN
15 HR B M

HH 1 2 AT, B A T 55 AR n T St 0 ) AR Ak X
8GR R R FLAR 5 BRI AR B 2L R e
U N R T B =8 S DAEk (<E Y K=l ES P v
WEZRIN, 255 5 G R A 2L 0 BB 8 A5 F AL 48 A
B & T 57 dpe A VS T 2 0 BN 1%,
28 AEAEBFIAMALENHNE

HI 2% 6 AT A1 AR TSR R 2R A e 3L, LI
FEUR R BEEFL B & IR Kk e 7L R 2 G Rk I F
FLXF DPPH A Hh B i BR AR B R 3G, 23 53 1
2.01% .4.88% F1 8.91% , 17 1F i & 1 25 5 (P<0.05) .
SRR PUARE I S HIT S /Ny THE £
Wi Z W A6 W PO A AL W B AL (SOD ) 45 37 1
By A R SRR 5 G AR A
i, ZaMERFELTAUER /N £
Wi Z W24k A, [R) B L R PR K S L b 0 B R

— EAE
40r — WM g
)
< o0
= 3.9 E} 9.4
g 0T = 94
ﬂﬂﬁ é\]'g—/?B b
T : &
\g 3.8f @ 93} a a :
Iz 2 a a & s —
= w  om =
% 3.7k \é‘g 9.2+
i Tt
L]i 3.6r ;HZ: 9.1k
& &
35 L - ; L | J
1 2 3 9.0

BRI BT i 23K %
(a) EEM W7 o 2

1 2 3
BARER BN 5Tt 50 50/ %
(b) ML A i ) %4

AN FEER R BEME 22 5, P<0.05 5 M8 IR 7 BE R R AR AE B 3E 22 57, P>0.05,
B2 ABFANRESBNESHLABEIARLIERNEN
Fig. 2 Effect of content of starter cultures on the physicochemical properties of compound fermented goat’s milk
Kae ik I AT — S8 PR TR /N7 1 Ik, G DPPHI
R AE ) a4 e 1 & 8% FL A BT AL T PP

|3 = i L

R6 TREEZBFIMALENHNE

Table 6 Determination of antioxidant capacity of diffe—

rent fermented goat milk

AR R 7L DPPH i Bk /%
WL R, 89.1420.18 RBER AN TR W EMAIA IR
FRERRREL DT SOD % I M WLy , FLA Bk Bt L ALRE Ty o Hfl T
B ARERRREE AL o1.65:021 S L W R T O ik O
A AR 95.170.13"

KRR ECE M LIRS e T IRIE R EBET
MR RIS N BOh 4%, B RS 0 v i
R 1%t B AR R BB E YL B EL

T [ — 3 AR 7R R 3B M 22 57 P<0.05 5 Al [R) 7 B 3%
R E S, P>0.05,

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 40 Issue 6 2021



KA H F ERMEALSAF AN H S AR BAE RS R

o, B 5 BA R R FL A B KR TH] DPPH A M AL ERAE AR BI04 58 . S R B 3L
I EASEAR TR B GHEE 1S, X DPPH A 23 (i — 2 F 58 5 0T S Tl AR AR 7 A ) T REE 58
BRAETI N 95.17%, LT B M Ll Fr3l, 1 _Et—E2%,

4

S 3CHk

[ 1] 800E, AR 2% E A7 5. St 0N IE A 4 97 5 LAY 1 45 BT EAR G PE[T]. FLk A2 5 H0R 1 2018,41(6) :31-36.

[2 ] TORAL P G,CHILLIARD Y,ROUEL J,et al. Comparison of the nutritional regulation of milk fat secretion and composition in
cows and goats[J]. Journal of Dairy Science,2015,98(10).7277-7297.

[ 3] 5K/INE . == 3L A 0 T B B R 5 7 3 BRI [I]. B Al 642 5 11, 2015(15) . 78.

41 BRPE BIsE HEEET]. &S 9T % ,2016,37(12) :210-214.

5] EFFF AW EER B UF SR BE (D). Al BHEE 5 %% ,2015(8) : 67-68.

6 1 tREE. BACA TR RO TR T AT K R IIR T[T, &8 WA ,2016(22):183.

T1RIFIT B S R R A D RE R B i K A BT T R[], B S R R Tl ,2016,42(7) :283-287.

[8] Fsthih. RIEEMER KB 1L LA RAEWRHAKIISE[D]. )N A m BT K% ,2018.

(OB , 28, X0 I T, <5 W) o7 T8 V6 110 A S SR e 2R A0 A0 T 0 28 S FL A W PR R ER (D], £ 00l ,2018,39(6) : 187-192.

[10] 2%, 1 KU, W bk &5, SR R R P A AR TEMERI B R 9E[J]. & B A0l K244 ( A SR ML) ,2016,33 (1) : 40-44.

[11] 3E24 R S s . K AR &2 A e 2 ORI R[], &8 5 &2 R ,2015,51(2) : 105-108.

[12] rh A AR AL FTE TAERS ,GB 19302—2010 £ ft % 4= [ S br i & B ZL[S]. At at . b B A5 o At 2010.

[13] e N RAL AN E TA ARl AR & 28 0o B KR 2 B LRV RS, GB 5009.5—2016 £ i 222 4 [ G A o £ i v 2 11 5
B E [S]. bt . b B AR E L R AL, 2016.

[14] e N L ANE T A %8, GB 5413.3—2010 £ il % 42 [E b v 2L 4y JL A FOZL & o I U i 0 s [ST. db ot . oy B bR o 1 WAt
2010.

[15] e A R E T 38, GB 5413.39—2010 £ it 22 42 [ 5 b #E ZLATZL 6 & rb 3R B 20 44 8 00 52 [S]. Ak 5t . ob [ AR o th AR
1t,2016.

[16] e N B ILFNE TA Rt AR T 22 02y, IR 508 hh 24 0t B 48 BHLAUR) , GB 4789.35—2016 £ il 42 42 18 ZE b v & it G/ E
ARG LR TR A 3 [S]. AL ut : i EVBR e Y AL 2016.

[17] CHEN C W,HO C T. Antioxidant properties of polyphenols extracted from green and black teas [J]. Journal of Food
Lipids, 1995,2(1) :35-46.

[18] CUI G,ZHANG W,ZHANG A, et al. Variation in antioxidant activities of polysaccharides from Fructus Jujubae in South
Xinjiang area[J]. International Journal of Biological Macromolecules,2013,57:278-284.

[19] Rk, XUEMG | 24 Wi, 45 BACB0RE 75 I8 4 B U Sk i 208 T 2 Ak B BT B AR TG P[], 2 i 5 A W HOR 22412, 2019, 38
(1):74-82.

[20] E#r, w2, B 9t 5 (RSN 0 AL ok AR P R ARk BT AR B A3 B PR I AR AR [)]. B S AE M BOR F#4:,2020,39(11)
49-55.

[21] TRt AR, P00, S5 (AR W I A% 2 TSRS J B E [T, 2 A R, 2008,33(7) :193-196.

[22] SR ER. A = FLAR U R 20 W 1) 30 25 A2 AL 43 A B A= Wy B I B R B 5 [D]. 4 2  PH AL R MRFRHE K%, 2012,

(23] B 3C, 22 2% e FLISET A A B S LU [T]. Tl AR £t 2 18,2001 (4) 2 36-38.

[24] k5. L5 FUHT A Y IE 5 2R AR D). E LA DA, 1996,24(1) :42-45.

[25] WU T2 3 7% % T 125 B HC T ) R P FXUBR 180 23 92 [ D). # - v JL R MR R R A%, 201 1.

[26] TRAFT, BRAZ, 56 KA, A5 BICH I M A 2 104 R S 6 v 3 2R (9 2 98 R A A (1], D635 256 % ,2009,26(3) :617-620.

[27] # /e R G AR WRJR W, 2 S R 3% R K R e A T AR W B R AL LR D). B R, 2017,38(24) : 15-19.

[28] 2= I AN [ PR 7% 8 70) 1) kT P i B G 7™ i D) R I P A AFF 5 [D]. W R I8 AR bl K% ,2019.

— — =

ARSt R A SR 2021 FE 4055 6



