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'II

W EAHEEAFZKERN T EZRHRIMES R L HRIERHLR T (Not From Concentrate, NFC) , VAR 'E iF

S A AGATIB T H & Ao E SRR LA NFC 1 REZAR L ST T, FARE R, R EZAAE 7 X5

AATHFEAR, B Rf Rkt Rrh, EREAN: ARATEAKEARZL IS I BT LEE, HHRH ﬁu

FREELATEE 93.98%. AEBERME 6% fAr BB A mE 0.02% #4T L0, REFHRHA 894, =M%
FRAEELSTHAIHLLARS. BAFBFESML, BHERPCRARLLSTERSEFAGA m&i&

£ B F T (P<0.05) , pH. dFEE4E T 458, Fohfe@ %k B F LA (P<0.05); MUk AnAE S EAEE £ AT THENE

B 4hag RF L (P<0.05) ; BHELEBSESTERES S, FRhREXEFETH (P<0.05) . 5HHAILHFH

FHE XA, BHEFAHAN LS TAE TLR ), #426+0.12, DPPH A G AR A A FRER AN AN

78.79%+0.37% #= 68.84%+0.42%, HIFHHFH T L& & iFRL ALK
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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.

Key words: nanguo pears; okra; sterilization; electronic tongue

FARBZLE IR (Rosaceae ) LV B (Pomoideae )
ZJE (Pyrus) I FKFZL (Pyrus ussriensis Maxim),
JErE TR AR SE BT T, R SR BLAREH 27T .
WFUAR . FEAHIE Y, & 2R AR TR 2R
37 PR T ER L IRIDTR . Ak B A AN DT A S
SEP, A BT 22 BT SRR, (H e SRAY R T ER
AR UK EE ) J A Jog R W 5 ) i 5T K2 AL, o) HLaE
AT N TR D[] B BE B AT . BORKEE 25 R
(Malvaceae) 2% J& (Abelmoschus Medic) P19 J—
FiErE SR EFAR DI RE T BB o2, A Fhitk =
BH. Ve BEERARE TR SN, AE 5% . BiiEdt
J&E . TR O M A BOR TR >, BREEESL, kS
AT AR T DB R ICKE A S 45, HAT T FE Y
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ST 00 A L322 T ER AT 5 SRRk ) H s e B R
Ferell, JForh, NFC Sy DUHGH e | RAR | Z24=m
RZIE T 227, e E R B R SEIR AU Bl
Hil NFC 247, AMUEHAE SR T4, [F AT
R TIHZRE T TR ZFELIITT R . RSB
In AP RUESR SRR AU BT 2R ) EE LR, S5k
B AHERGR R, HETE Tk 2 AR
PR, AR TR 5 45 20 i R SR v o i M AT
Xt FR B R I B2 T - AEFRR B BORTEAL PR 72
PR AR XIS, AT AR G- H 2 88 S vt v 7S T e oy,
AT LA R AT SR SR B SR, R, RS
XT NFC P RAL B ZE S G Be Jr AT Ak, 53 Bk
A5 HE LA TR AR TR XX & Ay b 4
tr. BALFEAR . CPERIPUER RS2, IR BT
TR ARSI AT S XUR A2 ), SRy RN T-4%
PERFEARE
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1.1 MRI5LER

FRAL AT AT RS, LB RN

JTHERRT; 4i4E 2 CL JO/RATE R . D-SPUIR AR e

B, W AREE A RAE] SRR . 4R 43
P E YR A BRA T o-TERET T EACEE
EWFE ARG R F; FeSO,. 7KAFIE . Bk, TTK 2
Pt AR T HIR EUET . SN SARER AR kA
s Srtval, REETOAb22R71 .

SA402B BIBR BT RSE  HA INSENT 23 H;
5804R HIS- & VR 5.0 ML 18 E AR L ] ; HPPL2-
600/0.6 8 1= R i £ REHEHRE AR A IRAF; UV-
2700 AR W46 GE T HAS SHIMADZU 23 #l;
CR-400 {1,221 HAX KONICA MINOLTA 2\,

1.2 SLWHE
1.2.1 NFC MR EBGEL ST T2
T REL T — B0 — RIS — R — T — P (6 — DT e SR AL

—

BRKE PR — P - FT I — BT — I Al — IS — B0 — P — W — R TR — I

PRIETCIE AT TR SR AL, Ve R e Va2
TFLL 0.5% 4225 C. 0.4% D-SEPLIR M BERANF 0.2%
AR I BT P 30 min, T ey B 4H 4 AL
ALHRAS B FE RBLK, AR RALIK PLL 301 1 Ee gl
A 0.15% ISR EGFLT 4T, T 50 °C B 2 h 5
80 °C “K[iff 5 min, ZHHIESFTE 4 °C. 7500 r/min 5%
A B0 10 min, BU RIS IRAS NFC rSRAYT .

PIE TCHA IO AR DL BT BB SE, W e I UGS
Tk ZE 1 min, B+, U—EFRE S5
REUHR G TR LU LR SRR, InA ST &
3L 0.05% B a-TERTHE . 0.05% SRIBEHE AN 0.02% 4T
YEZK A, 55 °C BEfR 2 h J5 80 °C K 5 min, £k IE
J&F 4 °C. 6000 r/min B5.0> 10 min, B E3E#, AR
BB S BN A —E B PRI TR TR I T
VEARCOCAREC Ty, ERE I T B B B A B Al o
1.2.2 NFC mgRBLEREES G HCr A
1.2.2.1 B RALRRIZRSCR  AETSCI IR T, LA
BEEPES MR, XFLAR =R ZE I T oA N 8,
RYEEE PRI E 2 Gt R B o [ P
i 6%, PR AR N 0.02%, % 2XME i e SR 5L
TFEERKZE R HE 11:1. 1321, 15:1, 17:1. 19:1 X%
BRETVES52 00 [ R AT RS R L 1501, #7
EIRES AL 0.02%, ZEE MR 2%. 4%. 6%.
8% 10% XIEE P43 [H 8 r SR AL T B Bk 35 5T
EE 151, AEPHEERINE 6%, % EEFF R U N
0.010%. 0.015%. 0.020%. 0.025%. 0.030% X /B E
TSy 52N
1.2.2.2 IEASIREALLEL )y AR e 3R S 4
BT Ly(3Y) IEAC IS i iF NFC P RFLEFZEE &
THRAERC T, W 1.
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Table 1 Design of factors and levels of orthogonal test

7kEF‘ E=X ¥ E=X b A E=X
AR B-EHRBRAINE (%)  CHHFRIFINE (%)
1 13:1 4 0.020
2 15:1 6 0.025
3 17:1 8 0.030

1.2.2.3 JEEIMEEMME  MLIT 4 5 mxt NFC B
RALEERSEE ST T I E VR, PEREAREILER 2.

# 2 NFC BRA-HKER G bR
Table 2 Standard for evaluation of compound juice made from
Nanguo pear and okra

{077 (2043) FR(G04)  HBURE Q04 K (3043)
piesJil FRIBN A VSN ZE WRAREER R O
(18~20) (26~30) (18~20) (26~30)

gy FERUWAARTRH AEHESZE FREH L BiE
(15~17) (21~25) (15~17) (21~25)
TRt AFH, A Sk B BRI Al
(10~14) (16~20) (10~14) (16~20)
TRt AU, S E SRR P it A3 7™ T2 A
(<10) (<16) (<10) (<16)

1.2.3  FEACHZ PRI RE ik

1.2.3.1 REHE SRACALR =R R 7t
[Fl—HE S B T Un R A, AR T B AL B ey
500 mL. ELIGAEE: 75 °C HEX 5 min, 25#H)5 90 C
AT 10 ming fAEEAS TR US: Dy 750 W, 40 B A [H]
120 s; B E B EL JESR 350 MPa 43 15 min; <
NI AT has FIXTIE .

1.2.3.2 A9 %88 GB 4789.2-2016 I 5E &
T B F IR GB 4789.15-2016 MEES A . ALK .
1.2.3.3 FAbFEFR Sl Jrvk IS & i
(Soluble Solids Content, SSC): K HEFIr A AT
ME . BPERIE: 3B GB/T 12456-2008, 5% FHAR B
TR TN, DIAP AR 251, pH (H: >&JH pH
THE . AEREHEAEFE AL 208 Cohen 250 (575, H
RS 5 IooK 2B LIRFR 1:1 1R 45), 3500 r/min | &5
Lr 30 min, B E3E BT 420 nm A H G RE(E .
1.23.4 BEME RAGEMIEST L. a". b
{HIHATINRE . B2 AE T 0LAZ(1):

AE=|(L, ~L,) +(a,~a,V+(b, ~b,)"] " X (D

o L a0 bR 28 TR AL A il I {1 5
Ly ay"Fl by Ferrnas AT REIIE(E.
1.2.3.5 BEFHIME RAHBEFHEEN RS
PEATRRBE ST, BRBEAL BRET 5 A I RAL B 2SI
2 NBHEALEARE R . FoH, 5 RAL SR AAE.
CTO, CAO, COO Hl AE1, 4r BICHEREE | 5. B, 7
R 221 OBRE SRR RE 20 7%, JH 35 mL BT A
BIFRERR AR, SR P UEA R FVEAS S K i

FEONHEATINRE , B8 FHAL B AR R4 120 s, 250
4 ¥R, SR> RGEIR2E, BUS 3 UCRAE IR R IIE
FHF 1.

1.2.3.6 DPPH H H3LiERRAE ST S HEOCHK [23-24]
I, MR NIIA 2 mL 0.1 mmol/L DPPH 2.
VW 2 mL BESATR ST, #6030 min, 517 nm &b
M SERE A5 LASEIARFRIC /K 2L BB CRE St R, T
G AL FHZEAREI TG /K 2, BBt DPPH %5 Uk, I
FERE Aye H HIEEE SRR L AZ(2):

DPPH [ Hﬂ%i%%%(%):(l—%)xmo

X (2
1.23.7 BRHAMHIEWHRGET SMICHk [25-26]
o TERMARFR AR A 1 mL 10 mmol/L 19
FeSO, ¥ . 1 mL 10 mmol/L MK . 1 mL
FESL R WA 1 mL 8.8 mmol/L 19 H,0, ¥ ¥k, 37 °C
WEYCIY 30 min, 7E 510 nm A EI G A
SRR 2R/ AR AR S VAT, DU REE A s FH
SERFRI ZEIRKACER H,O, IR, TIHIBOG (. A, .
FI FH IRV BRSRIT 3 LA (3):

0

¥2 11 ph AL (%) = (1 _ AA;A)X 100
X (3)

1.3 HIESHR

TIPSR I 3 YR, LA COSFHEEbR 2R 3R
7, % Microsoft Word 2010 #4474 &, Fr g
AR SPSS 19.0 Gei 4R 4-ib4 1 i o r, W2
K32k 0.05.
2 HBRESH
2.1 BEEREIWER
2.1.1 FEARBGTEREE A LU AT IRV E T
M A E TR, YR R AR e RS BT A LU AE 1501
A E VRS R, BERT e SR B B RK SERIE P, XL
RATE, B EsE . YR /T 1501 B, BRKEE R
BRZEH, FETE T M SRBLEL, 72 R R, TECAME; 24

I1:1 13I:1 15I:1 17I:1 19:1
AT« BB (m/m)
K1 BrE A TR PR R R
Fig.1 Effect of different raw material ratio on
on beverage sense scores
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P RBLERRZE JHR LU T 1501 B, BBk S8 IXUBR I
S50 LA, B R AR BN ARSI O 1511,
2.1.2  HEPPHRASIIEN Z SR E R A 2
FEas, FIRPHEGS NGl 6% ), 51 HEE P51k 3)
e o ARG/ N T 6% I, -5 TR,
URZEIR s 4 AP IR R T 6% I, 571 XUk
T, HERE T RS IR A KR, PR B 25
BT, WHE FIRBEAS TGS N 6%

86

78 1 1 1 J

2 4 8 10

6
FIPHEA I (%)
K2 RPN S SRR T R

Fig.2 Effect of different addition of sugar
beverage sense scores

2.1.3 MPEFERGBIEXE AITHERE e HE 3
AN, FEFEERR IS I ETE 0.01%~0.025% Z [a] i, 42
AT BEFT R BR BN A E R B A5 A e, KU
WM. SATER & T 0.025% B, FBRGET TR,
36 T AR B, XELL IR, 28550, B Fist
BRESIN &M 0.025%

&r
83 r

81

RETPSY

79E

77 )
0.010 0.015 0.020 0.025 0.030
FrEIRES AR (%)

K3 PRSI X = AT E PR BRI
Fig.3 Effect of different addition of citric acid
on beverage sense scores

2.2 EXREER

TER ARSI IR FiEFT Ly(34) IEAZ LR, 1E
ZERIGLE IR UNGE 3 P, & 4 NIr 28 idtiR.

2 3 1EAZ e 4 S 5 2243l A, SR AY
RS T LR BT E TR s iR R, 2 AT
PIRAERC TR ALB,C o MR 4 Jr 22530 HTnl 0, a5
By B RKEE 0T i F AN RS I X 7 A B A B
YA W30 (P<0.05) o $&7 RE RN Jr 4 &1 756
EES, BB TR 4 89.4, i TAERS IS 1Y
iS5y 88.0. NI, B e pg SRAL T B 501

£ 3 IEZAREIR

Table 3 Results of orthogonal experiment

s R 2K o
S E E S (4))
A B C D(%z551)

1 1 1 1 1 84.3
2 1 2 2 2 86.0
3 1 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 77.8
8 3 2 1 3 84.8
9 3 3 2 1 80.3
k, 85.13  82.03  85.70 84.07
k, 86.53  86.13  83.43 83.93
ks 80.97 8447  83.50 84.63
R 5.56 4.10 227 0.70

4 IERETT Z AR

Table 4 Results of variance analysis of orthogonal experiment

g3 B A Y5 FfH
A 50.3089 2 25.1544 60.6944"
B 25.5089 2 12.7544 30.7748"
C 9.9822 2 49911 12.0429
D(%%1) 0.8289 2 0.4144
sy 87.4579 8

FAERE T 4L 5N ALBLC,, BIFE SR ALV 55 2 Bk %5 LA
15:1 TR b ETE, 2 AT b R SR AL s R
TN 93.98%, DB AIFTAERR IS Il & 43 5 6%
1 0.02%.
23 FREARMNEESTRHEERNZMm

2 5E I HEA = A A TR 71 LA MR & AR I 5L
Bt R bR, 453 5 PR, RERENE S
T BB Z 3k 46000 CFU/mL, = Fp A5 )7 oAb 3l
JERE it A ARSI 581 R PR AT R BT L DS R A Ak
RO S AN H B 7 BB, 8 v PR A R Sl PR
¥(h 50 CFU/mL. Z5RFH], —Fh R G I X3 a) ik
FFDILICEZSR (< 100 CFU/mL) .

£S5 AREHXE G HAY R
Table 5 Effect of different sterilization methods
on sterilization effect

(G k=t RAW ERRAH MRE BEERE
W% SB(CFU/MmL) 46000 ND ND 50
W AR (CFU/ML) 26500 ND ND ND

TE: NDFRARA o

24 FREARNEATEUMEREFE

2.4.1 AW IAXEZ G pHL ANETEETEY & A
PRI 2 6 RN, SR EALBIRE AL AH LL,
LA AR R TRAL PR S Sy R R DY) &
BTN R T, X T RESEE PR A S R e TR A
=Rt o W A N e S VDI VNG e i 7/ Dit e NI R
T AT R SRR . AR A S, AT
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HYEIR P B R AR B35 R R (P<0.05), pH BT T, P
AT FERIEAE X e R AT G
ABAL R BCAF AT E FRUEA TEST, SRR
TR R A AN TR EE R I, X ARSI G A — 2

# 6 AEIHAREETT pH, AATEREPEY & A
SR AN B 22 18 R
Table 6 Effect of different sterilization methods on pH, soluble
solids, total acid and non enzymatic browning degree of

beverage
bR pH SSC(%)  MR(g/L) AEMFEAEREEL
KA 3.52+0.02°  16.40£0.04° 4.87+0.11°  0.447+0.02°
EUICRE  3.57x0.06°  16.40£0.05° 4.6240.03°  0.514+0.08°
WONARBE 3.55£0.10%  19.00£0.01° 4.71£0.06°  0.659+0.10°
EEARE  3.5240.03°  17.07+0.04°  4.80+0.07°  0.474+0.09°

T AE/NE FRARFRAF AL FE v 2 7] 22 53 1. 3 (P<0.05) .

2.4.2 AT E G EAER AR FE B e e an
2% 6 Ui, SRAHE G ITAH LY, S AR B A BT
B AT RN AR TR O A KA AR ) B FCAR R
TR A AL FR A Bl A FE U N (P<0.05) . 7E
90~110 °C B}, JEMFHE TR USSR I e 4L
FBRIUE, TR AR R Bl AR, 2SR PUIR
PR BRI S [ AP, PLIR IR 6% SR AL RN RSEARE o] 7=
AR RIS . IR . B2 . 3-FR I 2-nH | B
ARSI AT =), IX SR =] SE2 b G
JVAE S0 =S SN G g 2 (A = i L TEO i
25 FREAAMNEESTEENEI
ARFEAREE IR E G mZE N an e 7 i
INo GXFHERREAH b, RS R R B 2 AT
LABERAE T ANRIRRBERIREAR, H O CCAR B ARG A o
IS AR5 B Sy B i, 50 P A o A I A R R AR
Fo a HARGRLAGROE, TA FIE S RANEEXT o (B
AW, BRI ST o BT, KB
BTN bEACRE W (O, SRR
FH B, BB B AR AS TR AR i T TC i 3 M 22
o AE FORE SRR, HAEAE 0~0.5,
0.5~1.5. 1.5~3.0 N4 HIREREI (AT AN I 25 |
% BRI R REAPIHIAE BT 3.0, Ui
BEHRAT B, HorhEE AR E A7
Bt A b/ N B A A R R P, F=A T
PRSIV, I JFE S S IR R N AR T 2B, 5
BRI R . BT 2 A LB, TS I
HLT Bl el 28— 2SR FE A0 PR, T eI b
SRR S, AR g R AL SN RIS BT, T AR

#£7 REINEG AN
Table 7 Effect of different sterilization methods
on color of beverage

Qb L a b AE

AW 33.3040.10°  —3.40+0.15*  10.23+0.13" -
U 28.94+0.13°  —3.16+£0.12°  10.08+0.13*  4.37+0.15
WEARE 28.66£0.29°  —3.54+0.01°  10.03+0.10°  4.65+0.27°
BBREARE  29.39+0.12°  —3.48+0.04°  8.53+0.06"  4.26+0.12°

(A0, S 8T G TR AR, T = RN B AT LAy
Bl W S AR TG R, SR M A SN I R . 25
B AT, B PR R RE I A A R A ST PR
2.6 REAAXNE G TREIEFRAIR

FH2E 8 "I, ANFIAEE Iy =00 2 AT ek .
R AN EE I B35 (P<0.05) . RNEACFRYE A
TR AR T ANFEIRREE FRE, X5 008 & AR e s
SE—EAY; 5 AR A BERE AL AR b, f0 R B R B AL B
AR ATk 2 EFH(P<0.05), X RE R A E &
7 B ER F SR IR R K N T RS, T
XL IR ik 22 B TR P, (R TR PR 2 Sy
BRI, SEE5 T, R RAC A AT R AR
R, EAF SN A T AT
2.7 FREARMEETEHREBRE NI

AR T X E AT B IS BR R A RZ N 4
B 4 i e AT E 51 DPPH A LR
SR BERE TG i 35 22 5, P TR B IR A B e HpT
SEATE TR, FLRRARIERE 5353 17.43% F1 15.63%
A TR L QAR TR AR PR S 577 3 B R
R 5 22 57 (P<0.05), Hor B PO TR F A L5 B

85
a QI DPPH [ ik a
) B A A 7
@75' a
= b
ﬁg C b Y
=65t d =
o =
s
Tsst
45 1 1 1 J

AW CIRRW BRI OB TERR
ABITR
Bl 4 @IS AT A h2EEBREE T AR
Fig.4 Effects of different sterilization methods on antioxidant
capacity of beverage

8 LT HLITW A A AL BEAE AL 1R A

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

i FRIK FELS Tk RIS TRBR M B IR FHEE JRUR
RAH 1.04+0.00° 5.19+0.00° 1.16+0.00 0.35+0.00° 0.340.00° 0.64+0.00° 1.23+0.00° ~15.00:£0.00°
SN2 <) 0.37+0.00° 5.43+0.01° 1.13+0.03° 0.410.02° 0.34+0.01° 0.60+0..00° 1.23+0.03° —15.23+0.03°
(&N 0.77+0.01¢ 5.34+0.03" 1.24+0.02° 0.39+0.00° 0.38+0.01° 0.61+0.01° 1.2240.02° —14.39+0.07*
B R TR 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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Hefl ATERUE R R, 2 RS, Ve &
AR, AR T S50 B i BEEBREE T, i
AR A, S ECR IR AL T S AL PR AR
AHH, HARBLI R S S okl e vt 7 2531
— B AR A JBT AnT I R B R S B A H Y, G
PF T Bpea et
3 Hig

ASSLHG LU p SRALS Ak O IOk, d8 i 1E A2
5, W T R AGTT SR RKZELL 1501 i LU
PEATIE A, ¥ RALN B AR ZE I 25 i 93.98%, 1
WP FFT AR TR S I &L 7359120 6% F11 0.02% HEATIIAC
s, KUK dRcA e SR =R iy A B Sy mT LA
PRUERDI JC 2R, e AN BRI Sy h it i . XK
FP AP E G TR AR BT P GO B, A T =S
VHEE BT, SRS S R R B AR IS A G i — PR TR
Jr =K, N T ARE T A P e A T B S R
FSEPRFE T o SR, TEPRFE I R bt 2 B, AR 5y
JEAT AR 5T A BT, (EAEAR TR S R kL
A, LT S IR R G T R AR AR i, MOA T E—2
BT
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