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Abstract: Nanguo pear and okra were used as the main raw materials to produce NFC. The sensory quality were used as
evaluation indicators, the formulation of juice was optimized by single factor experiments and orthogonal test. The three
different sterilization methods, pasteurization, microwave sterilization and ultra high pressure sterilization were compared,
and the changes of microbial, physicochemical properties and flavour was researched. The results showed that, the optimum
formulation of juice was as that: The content of Nanguo pear and okra in juice was 93.98%, the mass ratio of Nanguo pear
juice to okra was 15: 1, the amount of sugar was 6%, and citric acid was 0.02%, and the sensory score was the highest 89.4.
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After sterilizated, the juice were commercial sterility. Compared with the unsterilized juice, the total acid and free radical

scavenging rate by pasteurization and microwave sterilization were significantly decreased(P<0.05), the value of pH, non-

enzymatic browning index, the bitterness and astringency were significantly increased, and the soluble solid content of juice

by microwave and ultra high pressure terilized increased(P<0.05), the total acid and the bitterness and astringency by ultra

high pressure terilized significantly decreased (P<0.05). Compared with the other methods, the AE of the juice by ultra high

pressure treatment had minimum change was 4.26+0.12, and the scavenging rates of DPPH and -OH were 78.79%+0.37%

and 68.84%+0.42%, respectively, which was higher than the other methods significantly. Taken together, ultra high

pressure sterilization could maintain the color and antioxidant properties of Nanguo pear and okra juices.
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T B R . SRR RN S 5, AT
iR

MEAER, BHEAT AT R A T 58, 7 2 5 X
SR Qb S 32 T R AP SR O ) s T R T
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W T 2R T E A ZFEER TR . AR R
I T AR ERUERS RS AU BRI s PR, I3
APAEHERA I, HAETE S Tk h iz s
B (R ORI B 75 5 W R R T P RO TR PR R,
X SR AR BRE R . AR PR A P
F Ik BE AR IR, mT LATR & b O B 3 b 3 P 4
DDV EW N RES =€ 1 S nTi DF1= B KA ES s i N
X NFC R RAL B EE L G 1T RC T AT IR, S ik
A5 H WA JURRHERRAS By A S i s
Fr. BRAEIESR . QPEERIPTELTERRE N, A T
ARG AR SR S G T AU B2, D HHEhN TR
PREAR
1 MRE7RE
L1 MRS5S

RERFL  ILT AR BAKSE, PR ERN
JTHERETI; 4B 3K CL JOKFTPERER . D-SU0HR ML AR A

T ARG, T P AR 2R 1T AT BR 2N w5 SRBERlE . 2T 4R
By YRR PR W) a- 0K 7 ERIECRE
WA A PR 7] FeSO,, /Kigik . BBk, J/K 4
B, SRS I RREHT Ak, SEUEE . WARR, R
(LA VTE P e L eI i S e

SA402B BIBRBEAFHT REE  H A< INSENT 2275
5804R U V4 R 0 ML Al [ AR 4y /] ; HPPL2-
600/0.6 #i5 JR %5 RERFEHRARAE; UV-
2700 ¥EAMA] DLA 563G T HAX SHIMADZU 25 Wl
CR-400 {122{¢ HAX KONICA MINOLTA 237 .

1.2 SERSE
1.2.1 NFC MR EHEGEE ST T
AL e e LS R B P b i
1
HEBk AE — Pk — B AT T — IS — P A — H I — 1 Lo — TR — A — 8 — 1A

eI JC A AR T pE SR A, P e 25 U EG i
FL 0.5% HEH 2 C. 0.4% D-SHUIRMLBEEN T 0.2%
AR IC 1 B P P 30 min, TR L SR TEHL
AL PR BN FE R AL, fEmg R AL P L 301 Y e fln
A 0.15% S RERE LT 4E SR, T 50 °C A 2 h 5
80 “C K 5 min, ZEFHIE/SE 4 °C |, 7500 r/min Y55
R ES.L 10 min, B EIEHERTS NFC RSB,

Pk TCH 195 JCEE AL UL B Bk 2%, i DR IS
Fh K ZAE 1 min, $FH T, LA—E i S
RBGHRAS T gl 2R e L il A5, I AT
I 0.05% 1Y a-TERTEE. 0.05% SFESHFF 0.02% £T
e F W, 55 °C [ 2 h J5 80 °C K 5 min, Z54 7%
J5F 4 °C. 6000 r/min #.0> 10 min, B i, LIE
Bt EE R BRI A —E B0 PR R AR U T
PEACOARAC J7 , RS HEA T 2L G AR ERAS 2 B -

1.2.2 NFC pg R e B & A ihie iyt fbiaiss:
1.2.2.1 FCARACPAPIZESCSG  FEfisC g REmh L, LA
JETPEST AR AR, X LLF = AN 22 EF T e 25 50,
R E VR E Z ST HR A o [ s
It 6%, FrisiRg g Nt 0.02%., ZEEHE7 TR SR AY
TFERKZERR L 11:1, 13:1, 15:1, 17:1, 19:1 X%F
JEREPPSE R e mE SRR R R ST A LR 1501, 47
BRI EL 0.02%, HE IR INEL 2% 4% . 6%.
8%. 10% X B H PEo3 52 [ 5 pg SR v S Ak 25 i
HEE 1501, FARPHFER I 6%, 25 S5F G s N i
0.010%. 0.015%. 0.020%. 0.025%. 0.030% X JE B
FE4T 5200

1.2.2.2 EACES IR T MR PP R S aa 45 R,
BT Le(3*) 1385 i 58 NFC m SREL B SE T &
TR )y, L 1,
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Table I Design of factors and levels of orthogonal test
%
AR B-H MRS (%) CoRPRERRER I (%)
1 13:1 4 0.020
2 15:1 6 0.025
3 17:1 8 0.030

1.2.2.3 BEFHEME MELF 4 AU HX) NFC ¥
RALUREE S ST IR EVEE, PEERRE L 2.

72 NFC f AL SRS A T E b

Table 2 Standard for evaluation of compound juice made from

Nanguo pear and okra
BEEQ205r)  FRG05) HZUREQ0) AR (3045)
HED, AN Wi WA KR KRR O
(18~20) (26~30) (18~20) (26~30)
i) TR AR Al i e
(15~17) (21~25) (15~17) (21-25)
R AR M, R ST E S PR R AN i
(10~14) (16~20) (10~14) (16~20)
WO AP, SR ST P2 A1 L o] 7 o A i
(<10) (<16) (<10) (<16)

1.2.3  SREAFRE AR AR 7

1.2.3.1 R@ETE RHACUURR =Fh 303w 7 kXt
[A)—HE & Sy B Tan T A, SR A Y A FE Ay
500 mL. [VERARH: 75 C HEX 5 min, % H 5 90 C
ASEE 10 ming Gl A Y D AR 750 W, Ak B [a]
120 s; M e R AT, JRES® 350 MPa ZRFE 15 min; &
AP G A R

1.2.3.2 B FielE GB 4789.2-2016 ) 2 14
T BB 1 GB 4789.15-2016 I 5E 455 . BERFTE .
1.2.3.3 Bk br Al s Jr ik nliE s EE Y & &
(Soluble Solids Content, SSC): P CALIE T
M. BPRRIAE. #2018 GB/T 12456-2008, K TR
T PR T, DA R 2 ki . pH {f: SR A pH
FRNSE . ARAFE AR TR 2200 Cohen 250 ik, I
FEm S K A RE LT 1:1 382, 3500 r/min | &
L 30 min, B F T 420 nm &0 52 FL0E G REAR .
1.2.3.4 A2 RAHHGEMXIE AL a" b
{ELEATINSE . B 25 AE TR L2 C(1):

AE=|(L'~L)+(@ —a)) +(b=b, Y|~ R (D

A L7 a N b Frm A8 AL BEIRE Sl 52 18
Ly ag Fl by F528 F 0 BRI SE A
1.2.3.5 HLFEIGE SR 75 A0 RG0S
BEATFRABE 53 BT, R D6 A% Ja i i 5 A4~ I3 £ 84 i
2 NEEALIBRARA . Horp, 5 ANEAfLIER S AAE.,
CTO. CAO. COO Fll AEL, 4rulfC M e, 82, %
FOPRMART 221 SRR SRR RE 20 135, HEHX 35 mL & F [
e ) 7 = 2 £ LU DLW o N MBI B P e 2 o NV = |

AN HEA TIN5, R0 S AR B ERR 120 s, 2500
4 R, Rl FE et s, BUS 3 ORI R R
T

1.23.6 DPPH H HiALiiEREESr  ZHASCHR [23-24]
Jige M NINA 2 mL 0.1 mmol/L DPPH 2.5
A 2 mL AESH IR AD, #EG W 30 min, 517 nm 4k
W ICHE A5 PASEAETIC/K 2, B R IR, T
Y AL AR ERRIIC /K 2, BEHAC DPPH 7. i
FERE Ay A HIEEERFTR WA ER(2):

_A_!

a

DPPH H & % (%) = (1 . )x 100

I (2)

1.2.3.7 ¥R AMBEEBRGES ZSHEOUHER [25-26] U
o AER AR R AR A 1T mL 10 mmol/L /Y
FeSO, i#i# . 1 mL 10 mmol/L (WK 7K . 1| mL

E AR 1 mL 8.8 mmol/L 19 H,O, i, 37 C
#ECZ IV 30 min, 7E 510 nm 2R CHE(E A 1
SRR ZE TR R R IS T, AR G RE(E. Ays T
FARFRAZE AR SRR HLO, I8, I G RE( A,
1 P R B R L2 (3):

A|_A2

il

£ H BRI (%) = (1 - )x 100

X (3D

1.3 HUESHR

BEASCYG AR R AT 3 ¥R, LA O EebrvE 2" 2
715, 3] Microsoft Word 2010 #4745 E, Fidy
Bk SPSS 19.0 et M btA T i 2o, 3%
KR 0.05.
2 HERE5SH
2.1 BERTLENER
2.1.1 MRBTERKSE R L E AT E VRS
W P TR, R AT SR SE IR LEAE 1511
I T PSS R SR B s Rk SE e A, JAL
BRhy, B EEsE . MEE /T 1501 B, EREESR
WRFEH, FESE 1 R SR AL, P ORI, R Y

831

i1:1 l.?sL:! !;:l I?L:l 19:1
BARAL : AR (m/m)
P 1 B R A A TR E A R
Fig.] Effect of different raw material ratio on
on beverage sense scores
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PR R B R E R A FL T 1501 e, Rk IR AU D
5. LEASTHT, B E R AL AR SE I A Sl 1501
2.1.2 FERPERE AT E A E VRS BIE 2
A7, ERPEEES IR N 6% B, B A EVESMA S
. HEERRINE /T 6% i, &G AR,
PR SE IR s 2 FHRPBEES I T 6% B, &G AUk
LEE, FERE T BB SE YRR UK, PO EEZ BRI, Z5R
BT, W0 SRS IR A 6%

86

Il 1 1

4 6 8 10
FLEE R I (%)

P2 e s A e T B R R
Fig.2 Effect of different addition of sugar
beverage sense scores

2.1.3 AR & SR E PR et 3
AL, AEATASE R S IR AR 0.01%~0.025% =~ [A] i, 42
F T B R RS R A 0 AR R L 03 WA R, AU R
WP . TR & R T 0.025% B, MR R,
G T IEAT BRUE, MELL R . 2550, tE T
PRGN 0.025%.

85

77
0.010 0.015 0.020 0.025 0.030
Frsmeis it (%)

B3 el b o & AT E TR B R
Fig.3 Effect of different addition of citric acid
on beverage sense scores

2.2 EXREER

TERR A Z P HEnl F T Lo(3Y) IEAC1lSs, 1E
ASIRIGLE AN 3 PR, 3 4 Ml EEahai .

3 3 IEAS IS 45 9L 5 22 5B a] 1, B SR AY
THERKEE AL HO AT MR E VS iR O, HA T
AYERAENC T S ABLC . AR 4 Jr 2853l i, me SR
BT BB S5 5T R LU AN PO HIRAS R X R R T
P 3 520 (P<0.05) . FEHERALNC gl St T
HEIRSG, BE PR 449457 R 89.4, i T IEAZ RS H 1Y
e En 4y 88.0, [, Beu e i AL e P SE E At

Table 3 Results of orthogonal experiment

P AE

e - FEE TIPS (4)
A B C D(7E5))
1 1 1 1 1 84.3
2 1 2 2 2 86.0
3 | 3 3 3 85.1
4 2 1 2 3 84.0
5 2 2 3 1 87.6
6 2 3 1 2 88,0
7 3 1 3 2 778
8 3 2 1 3 84.8
9 3 3 2 1 80.3
k, 85.13  82.03  85.70 84.07
ky 86.53  86.13 8343 83.93
ky 80.97 8447  83.50 84.63
R 5.56 4.10 2.27 0.70

R4 SRR EIHTLR

Table 4 Results of variance analysis of orthogonal experiment

2R BT H Y Fli
A 50.3089 2 25.1544 60.6944"
B 25.5089 2 12.7544 30.7748
C 9.9822 2 49911 12.0429
D{ZEH]) 0.8289 2 0.4144
JEE] 87.4579 8

B AERE I A ALB,C,. BV AL 5 3 Bk 35 L
15:1 Aot b fsit, AT g SRALTH A e Bk 250
T ikl 93.98%, FIIBE ARG IR Sk 4 R 6%
1 0.02%.
23 FEARMNEE&HREIERNIFMN

Lo IT LU =AM AR RN A DL ORGSR R =
G bR, S5 R % S PR, REFRENE S
TR BB IK 46000 CFU/ML, =A% 3 7 AL P
JE A St A A KGN ) B DRI LR L DG AS T ANl ik
HEFRIRE S ARSI L1 P S, v PR AL PR S B
0l 50 CFU/mL. Z59W], =R iyl ik
FRFMPICE R (< 100 CFU/mL) .

5 RE A E ST R
Table 5 Effect of different sterilization methods
on sterilization effect

s bR AW LERRE MlRE BB AR
FiAEI(CFU/ML) 46000 ND ND 50
TEHEEEE(CFU/ML) 26500 ND ND ND

F: NDa A i

24 FEARNEESTEUMEROFR

2.4.1 AETTAXE G pH. lETERIEY) & B
BRI e 6 AT, SRS IRIAL BERE LA L,
LR AERORIEE 5 TR AL B 5 5 T R R R & i
BT8R A LT, 3T RE R DR A R A i Al
A THHECRIRE RS, 38 B T B L, AR
T e rEEE Y S R ASRIRE RS, Z AT



o424 5 12

Bty S NFC RS BRSSP B e Jr O ol B A e - 149 -

AR B I R W FRE(P<0.05), pH 1T, P
A eaP—3. SRR G PR . M R G
A BAL BRI ALA A Al E RRIES THITST, S5 R
R R EANRIRE FRE, X SARSIR A AN —E .

£ 6 REGTAXMEET pH, AEMEREEY & &
SRR AR 22 4 B SR
Table 6 Effect of different sterilization methods on pH, soluble
solids, total acid and non enzymatic browning degree of

#7 AEITAWEGTHOE 2NN
Table 7 Effect of different sterilization methods
on color of beverage

fbH L a b AE
AR 33.3040.10°  —3.40+0.15"  10.23+0.13"
R 28.04£0.13°  —3.16=0.12°  10.08+0.13"  4.370,15"
PO ARE 28.66£029°  -3.5440.01°  10.03+0.10"  4.65+0.27"
MRS 29.39+0.12"  —3.48+0.04"  8.53+0.06"  4.26+0.12°

beverage
pisti] pH SSC(%)  BRE(gL) JERMELEE
AR 3.5240.02°  16.40£0.04° 487+0.11"  0.447£0.02°
BURRIT  3.57+0.06°  16.4020.05° 4.62+0.03'  0.514+0.08"
REHAAE 3.5540010%  19.00£0.01" 47140065 0.659£0.10°
HIETERE 3.5240.03°  17.07£0.04"  4.80:0.07"  0.4740.09°

T AN TR AN [ AR Ty 22 ] 2 S ik 25 (P<0.05 )

2.4.2 R =00 E G HEENRE TR EAURE R
#2 6 P, SANHEE G TG, 8 5 RS B AR T
B AR RS 2R RO A R s T AR
P A AL A B SR A 2 R N (P=<0.05) . £E
90~110 C B}, AEMF#E AL FEBUE P AL 7 0t B e A7 34
AARRUE, A HE R P AR RS AR, F2 22 i
0L P ) REAE 3 | RES A)2%T OA il e 1 S A A i i v =
Ak b G Y. IR, R . 3-8 -2-nb iR | HERE
AN ARBL G =), X SERRA ] S @ S S
R A kR e 3R, PRI A .
2.5 FREARANEASTEENTI
A A B 7 =0 & A 2E g sg m an € 7 B
Ao SXFREAEA b, =R TE A O A A
LA T ASRIFREE BRI, L CCAS AN R0 A% 1A
e AR A I T DAy B dd 56 HH HLARYE 5 2 A A A R T
. a (EARGRLI SR (AR, O R B R PR o (1%
A S, (R ALPEA E ST o (BT, 26
Fiter . b EACEIIE @R, SAR PR
AHEE, B PG A% B A A5 B 0O RE & A ELTC W 5 Pk 2=
o AE FoRE AT AR, HAE7E 0~0.5,
0.5~1.5, 1.5~3.0 NSRS A AS ik =5 | #2
L mEET A A E AR A E HIRT 3.0, DA
AT A T AR, Hir S RAR R A A
g i PR B R B R P, P T
RSN, I R S S LR R W A R TR R K, &
BRI R . EAETHhE A 2Ry A RN, T
SR O — 2 T A PR IR, o] (s e
SRR I, AL SRS S S AL RS L, T A

(AR, SEUE SRR, i AN BE AT LS
R A R L R H R N %5 T Yo ol A £ .l S 72 4
G0, B FEARFREE R AR AT R
2.6 FEARNEATKREIERARND

FH ¢ 8 WIH1, AR B Ay 20 B AT A i
I RIS A% oy 55 (P<0.05) . AS[al b B &5
THIEMR A T ASRIRREE TP, 55 AR & s fhadh
JE—EAY; 5 AR BERE S A EL, FRit A B FC R B AL B
AYE AT 3 FTH(P<0.05), XAl RIS R E &
TH A ER T FE IR RR PR R Vo RS, T
O E PR 22 FLAT PR, il bR A A 5 ATy
RN, LG, MREG RALF A & A R AR R
B, BAF AT TR B LT
2.7 FEARNESTEHREERENEG

AT SR AT L PR AR BR AR Y2 i
& 4 Fran. e EALEIXTE A7 DPPH F 350 ER
A BERETC b 35 25 57, 0 FC AR s AN b P (el Hige
AN PERRAR, HERIREE 5358 17.43% F115.63%.
AR B AL PG AL BT A Ay R A R R
B i 35 22 5 (P<0.05), FIFP EL R b LT Ee

I

85
a 03 DPPH [ i 4 a
=] B FH ikt 77
~T5F
= a
# = b,
;:E 65 = d / —
& = =
Tsst | =
= = |
45 1 1 = 1 1
ARE CRRE MEGRE B

AH
4 REASE AT A AR EREE T A
Fig.4 Effects of different sterilization methods on antioxidant
capacity of beverage

H 8 HTH T YA AR AL G R A

Table 8 Taste changes of different sterilization samples based on electronic tongue

ab 7R LS il S b ] e LTI (7R F AL
HKAM 1.04+0.00° 5.19:0,00¢ 1.16+0.00° 0.35£0.00° 0.34:0.00° 0.64:0.00° 1.23£0.00° ~15.00+0.00
SRR 0.37+0.00" 5.430.01" 1.13+0.03° 0.41+0.02° 0.340.01" 0.60+0..00" 1.23£0.03* —15.23+0.03°
filei A 0.77£0.01° 5.34:+0.03" 1.24:0.02° 0.3940.00° 0.3840.01" 0.61+0.01" 1.22£0.02° ~14.39+0.07
A TR A 0.82+0.00° 5.15£0.01° 1.09£0.01" 0.36:0.02° 0.33+0.00 0.63+0.01° 1.23£0.01° —15.24+0.04°
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Tl AT AEE IR, ZE LR S, Ve &
AR, AR T 257 A i EEEEREE D, i
AR T, S ECRTH R AL TR Ak B A
Ak, HARFLE R A SRk fe ot G
— S AR B A I EE SR R AR A H O,
fdse TR E
3 4hg

AU L g AR AL S SR EE O IE0RL, il TE 22 ik
B, BAE TR AT S ERKSELL 1501 TR L RET T
AT, Fera AR RS T 2 5 5 AL 93.98%, H
WBE RIS RS I B 53500 8 6% 1 0.02% BEFTIM L
i, KU SR =R A B U B Sty mT L
PRAUE Rl IR, e JEAR AL Sy G AU
A SE A O T A PR L G, P T G
THEE BT, SRS R R AL RS ST A — R R
P =Wy S WA E s e 7 b B (12 s S 7 B g Rt
FEPrRA T SR, eI B e B, B R
PR P LRI G ST, (EAEARIRI SR I3
i, HRL T P RA W G i R A AR BT, BOA TS —
W9

% ik
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