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Effect of the Addition Amount of Superfine Powder of Eucommia ulmoides Oliv.

Leaves on the Quality of Fermented Apple Juice
ZHANG Li-hua'**, TANG Pei-xin' , ZHA Meng-meng', FENG Lu-vao', ZONG Wei'#*"
(1. College of Food and Biological Engineering. Zhengzhou University of Light Industry,
Zhengzhou 450001, China; 2, Collaborative Innovation Center of Food Production and
Safety in Henan Province. Zhengzhou 450001, China; 3, Key Labaratory of
Cold-chain Food Quality and Safety Control in Henan Province.
Zhengzhou 450001, China)

Abstract: To broaden the application range ol Eucommia wlmoides Oliv. leaves in food processing and
improve the quality of apple juice lermented by Lactobacillus plantarum . the quality change ol apple
juice Termented by Lactobacillus plantarum is studied by adding 1% . 2% and 3% superfine powder of
Fucommia ulmoides Oliv, leaves (SPEL) into apple juice. The results show that compared with the
control group, the pH value, a* value and & value of fermented apple juice with SPEL increase
significantly (P<20.05), The electronic nose results show that volatile aroma substances such as hydrocarbons.,
alcohols. aromatic compounds and inorganic sulfides increase in lermented apple juice. The results of
functional components of apple juice show that after 48 hours of fermentation. the mass concentrations of
flavonoids. total phenols. tartaric acid. acetic acid. lactic acid. ascorbic acid and malic acid of
fermented apple juice with SPEL are significantly higher than those in the contral group (P=20,05).
and are positively correlated with the addition amount of SPEL. Therefore, the addition of SPEL into
fermented apple juice can compensate for the decrease of functional components in apple juice during
the fermentation process, and improve the quality of fermented apple juice.

Key words; Fucommia wlmoides Oliv. leaves; superfline powder; fermented apple juice; aroma;
functional components
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o R P A S AR R A RO N S L A L T ok SR
fEE MBS, Ak, AR &0
A AR A R R EOR R R R AT YL e
5 A S BB A & In T Ap sy i R b

T fRl ) B AR s A 7 £l 5 R T B £ A A Y
AR RER R R R B AR TR R Y ThEE . &
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BEEAE R MRS R AR AL b R
MY (superfine powder of Eucommia wlmoides Oliv,
leaves, SPEL) i ¥ i i . 47 #| T 58 5 FBR 1.1- 2%
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.
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],

.2 {Uf58%

LDZX-50KBS 37 E B K 88 L&
Ejraatk) :SC-80C &AM JLH Mk K2R
A WA EPHS3C pH SRR ; PAL-1
FORAT R HAR ATAGO 447 TU-1810 %4t
Al WLar e SE R b R0 bl AL SR BR 9T (L4 Rl
BPH-9272 i B3R L — A AR B
ZyE]SW-CI-2D #r TAES Ll AR ER A8
AMAFEPENS TR RS fEE AIRSENSE 2 6]
Agilent G4212. 60008 B 5 400 H] (B350 EE %
{4 F s PM100 7 B URRBE X 2B /R 88 ( L) U AR iR
FAHBRATR ; TECAN Bifr{ #IELHEHE L
AHIReHA,

1.3 EWHZE
1.3.1 MWMiEfk

FH TR B E MRS BipE R iE ks . R
0,75 mL F 1.5 mL AUBLOE D HHEM 1 : 1 B0k %
WL ARG ECH 100 mL MRS Mg bk, &g .
EEENKE 0, 1 MPa. 121 C.20 min) , B HEER
e oA 1 R SR T b e R B FURT A . 3R )
fE 37 CHBEFRH D EFE 48 h 4G M 1 VR B 5
2 {UR RIS R FLFT B RS AR . KSR
LCHRTEBGHHSAFEER A CEKER 2 K
Ja EeHI R R 0.1 g/mL MY H B, & H .

1.3.2 fHFLAF A & e e %

Fh Al B4 Csuperfine powder of Eucommia
wlmoides Oliv. leaves, SPEL ) B9 8% . 45 350 & #F f 0
. BT 50 C R o e IR S R TR T B KT
5 L J A e e A R TR B R EE () 7 1y
A2 R 200 pm R4S W B TSP &R

FREFR. LK WRME 1 min FHITITHE.
mSE R R 1% .2% 3% /9 SPEL, FH£F 4k
R BREN 2 1 MESET 10 CHEM 4 h. 251
HELEOCEERIABIER T 0.1 MPa, 121 CK# 20 min,
S R EE SN 4% 694 W 3L A o a2, &
37T TR MR RRE, A RE 0,12,24,36,48 h
FR R i 22 A7 T
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1.3.3 A P 5LFF 7R I T a5
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% PHS-3C pH it B E .
1.3.5  FP{E 1% 8 M fe il

K PAL-1 808 4 608 B 4, # i ic K Brix,
1.3.6 @EalE

B2 (RO R BEW A O L 78 13, DLZE IR K
A A EAEE, Kb L fARREE.o £
ROGEE, 0 REEROEAE" B AR A 2
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1.3, 7  Thfetd a4 ph il e
1L3.7.1 S, b Ay Wl o

FH 3.5 RH R K R (DNS) He ikl il 2

SUVBE S B GE 1 mL BT 50 mL BB AR
FoimA 5 mL HCLIRS¥ 5 /T 68 "CAKE 15 min,
EHIE M 2 mol/L # 0.1 mol/LL NaOH % i 4%
Hoepfn 2 vh g, SEFE S 100 ml A9 7 B b ) s 7 il i
B0, 4 mL fFE T HEE D MZAEE KR E 04 ml 7
AFAMA 0.8 mlL @ DNS i 538 5 ¥ 5347 5 min /9
K S A RZE RS NAKE AR 10 mL.7E 540 nm 4t
g W G R .
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Fig B SR 5 H 0 00 S i I S O AR

SFE L RO s RO R

o AT
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Ao X AR S S ol R A S R (LA
i) emg/mL:C R 4 bR HE il e 3545 0% 4 29 F
W mg/mL;V, HEESER. LV, HEHFNHESE
#H#,mL.
1.3.7.2

(1

A 1 B ) S

L &SR Folin-Ciocalteus 32 . B 1 mlL

EEEHLINA 25 mL pH R 3.0 @ 70 % 8tk 2 8%, Bk
FZ I 30 min J57E 80 “CfE /K 60 min, B.OHCEW
WL EHH B R 2R AHER.EET 50 nlL &
B R M, B mL #0825 mL lf
Brh KR EE 6 mL 5. P89N A 0.5 mL #4
B .1 mL 15% 09 Na,CO, ¥ . 8¢ =W 30 min
JEMAKEREZE 25 mL, LLEE R B, 76 760 nm 4b )
FE W BE(H .
S R )R

CXV, XV, X10™®
B V.
XX AHESTEHmASHCIEETFET).
mg/dL;C A B bR HE 2 1 F 5 0RO FRRRE.
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V, A E FEB . mL,
1.3.7.3 BEEEANE
FHMEBESSEME . Bl mL EERT
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FE A 1 mL 5%/ NaNO, #4528 6 min
Je HIA 1 mL 1094000 ALCNOY), B 385 55 6 min
JG G MA 10 mL 10% 8 NaOH #3. H 30% Z BE
ERHE 2 mL A EE 15 min, LLEHF WM, F
510 nm ZbW5E WO . S8 & B IiR .
,Eﬁﬂlﬁi&ix1m3 (3)
v, i
Kb X RSP SRR & B LUS T D) .me/dLs
C g MR 4R 4 o 2R 515315 0 A Y T 8RB, pg/mL; V,
RS ARTR  mL:V, M AEEERE . mL,
1.3.7.4  AHYLEE M
K FH v S0 o 33k X A HILRE S R AT e
{25 {7, Agilent 5 4E C (4, 60 mm > 250 mm.,
5 pm) i Eh A KH. PO, (0, 02 mol/L. pH 2, 60) ¢+ FIE
Jy 92 + SUEFR L) WL R 1. 0 mL/ min RN 30 °C, it
PR 10 pL, Bl & PDA #8850 0 210 nm,
FESHIGE - R L 5000 % g B0 10 min, 0. 22 pm
W S R RS bR T E . T S AR
it B9 B HfE R 2R X S SR 7 o oA ML R A SR T e L L
mg/L Fm,
1.3.8 FAMWE
Fioh R BEW 8 mL TSP, T 50 CAB
KM T RHEETNE . B RS0 . 5kl
100 s, BESH I ERT 18] 60 s EFEI R MBI E R
400 mL/min, HLT 8 1% B &% 2 #1 B gl g o T 2 80
#1.
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Fig. 1 Elflect of the addition amount of SPEL on the viable
count of fermented apple juice
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g e

I SPEL A LA i 42 i 32 5 71 64 pH . o8 S (R 88 26 358 4
D FLAT A RE D R I S SR LT E R R K.
Wi 2 B IsF (] 3800 L 0 BB LAY pH BT 26.91%0,3 41
N SPEL f3E R pH 4% FFE T 26, 96% .28, 01% .
29. 17% , FE AWM FLFF A ERB SR h = 7. @
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Fig. 2 Effect of the addition amount of SPEL on pH (A)
and soluble salid (B) of lermented apple juice
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Table 2 Elleet of the addition amount of SPEL on the
color of lermented apple juice
R SPEL & L 4 AE
HEH STME0.48 0.20E0 115 42530417 50240, 60

1% 85,6540, 48" 0, 1640, 14° 13, 6840, 17° 19,8740, 24°
1)
24 TH,05E0,01° 1.1140.12" 19.8340.34" 29,6440, 71"

A TLMELIEY L6090, 14° 24,2040, 35 37, 2140.67°

HEE O STT6L0.310 0.2040.250 1LTRL0.367 4d0Lo 4

) 1% 85, 3140,31% 10040127 14,3840, 217 20,6140,38°
g % 8540, 10° 2.4840.19" 20,06+0,37" 30, a0+, 280
3% 69, 7040,05% 4, 5040, 18" 24,1040, 257 30 0440,71°
WEE 98 4 £0,20" 0,06+0,08" 3,18 £0,15* 3,5440, 18"
1% B7,5040,37%  18140,00° 13,0340, 277 18,7540, 367
2% 70,3840, 215 3. 3040,08" 20,0440, 34" 28, w0, 7
3% 70,7440, 36" 54640,15" 24,2740, 307 36.0540,65°
WEE 08 TEE0 14T 0064004 30740, 187 3,3140,227
. 1% 86, 0040, 60" 1,014 0,117 14,7040, 217 19,7640, 447
. 2% THERE0,51° .60+ 010" 20,7440,34% 26, 1§20, 50"
3% 70,6440,02% 6,104 0,147 25,3040, 187 37,8740, 700
WRE 85 50E4 48" 047H062Y doaERE 835450
" 1% BEOSEL 11" 2,4240,32° 15,330,627 20,9141,28°
' 2% TRTEE0,63°  4.3040.15" 21440.43" 30,5120, 70
kb TLI8E0.52Y R TTEQ08" 25 86E0. 18 38.6240.46°

AN ESTE R A D ENCE R P
(P<20.05),% 4 [,

MR 2 01, 50 B A L LBl SPEL R &t aY
o ERTEY L E R E R P <Z0, 05), Rt AF
W e (HA L (HEFEMP <10, 05) R TAEL
WHOGRRENE, ME LM EMEDN. EARNA
B L o Mo AR5 De Oliveira 257 f)
MEHHEtkn N LR EEEmE O e LT RE
BB EREESMERAR - X RER E MR AR F S
Y, el BB SPEL A BB GEm T & EE bR
R R EORE e | A
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B B I

AT AN Y SPEL X 3% 591 B85 1k B a9 52
W DL 3 eh AL 7R EERT. 4 41RE S 00 S0 R ik e
A9k 27, 46,28, 67,30, 10,30, 79 g/L.7E & B 24~

36 h P4 AR B E B A BIREAE 7. 870411, 8424,
13.33%.13.46% . Bfi# SPEL i bt 69 58 b . S8 i
Fet AR IR A KA R . hE 3
o B oL SPEL BB 4R E5 SR T b i RO A9 % &t Lk R
Wby SPEL S s mmxgin, Ho 3%
SPEL 4 (19id i & & B 3 0 FHAb 3 #(P<<0.05),
X HEEH N 194 SPEL #0938 S5 st /£ & BEAT 24 h N
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T o B R AN A W 1 AR IR
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Fig, 3 Effect of the addition amount of SPEL on the total
sugar (A) and reducing sugar (B) of
fermented apple juice
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Tahle 4 Effect of the addition amount of SPEL on the B .89 26, 65"
content of organic acids in fermented apple juice 1 3?-?1"1 ;] gl"—; {-l[.ﬁ..iq'f:i :[qlil—' 'l:-jfli
= - ; ; 5, 38" ), 89" Jag 430
HHE  SPEL/Y L - m:'{ﬂ : z FRE ., IBI3E @RME 04t BLME .05t
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