Az F1s5H f1 # T #
2022 4F 8 H PACKAGING ENGINEERING - 120 -

FEIEWRTESK TR ERR

FHig ', €BF, HiF ', THRE, FRO, AES
(LYERA A, WM 110866; 20T 4l F%BE, WM 1101615
3KHEHESH AL, LT KE 116000)

BE: B AT ARSETRTORTRE, HHESEE R Ak mEdissda, Fik £
Bl R R, TR RAERF, RAAMEE-I#EE (GC-MS) it FAM s T, RABTE
Hrml R e T, R R EGRBERALAI G RERS (HRAERSHEAT) 8T 15%, B
$8 9%, E A0 0.3%, BREEMFSH 9658, it GC-MS FARS H W T, HhisHEL4RH
ARG ® 20 F EAS 44 F, P i S AMER(h 8 A EAF 24 # ), A0S E M 9.65%
L5 61.86%; Brdd 4 A LA 10 A, MFEEd 19.01%EA8 31.12%. E4RTFnsE
AT (34.03% ), yv—Rid ke (1037% ), o—#id B (18.34% ), EMNAELARAFLNBRLAR
WAER ., #ARTPHOREARALERET 8L, fAsbEF R R 53.52%M1KF) 0.65%. BFE4&R
£, LARFeMBEME-32]1 LA 857, B Ed 2.14 LD 1245, F45HRETHEMETH
oL M AR LA RIT AR R AP R, R FMAE R Ak, BCE R Rokde o B,
HIET R L A4S T — ) bRk 4R

X EWR; FANS; S4RF; 8 AT F

RES#ES. TS2553 XHEERIEA: A XEHS: 1001-3563(2022)15-0120-09

DOI: 10.19554/j.cnki.1001-3563.2022.15.014

Improvement Effect of Lemon on Aroma Component of Noni Juice
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ABSTRACT: The work aims to improve the acceptance of noni (Morinda citrifolia L.) juice with lemon juice, so as to
provide a special flavor beverage for consumers. Orthogonal experimental optimization was used to obtain the optimum
formula, gas chromatography-mass spectrometry (GC-MS) was adopted to explore the transformation of the aroma com-
ponent, and electronic tongue was applied to detect the taste change. The optimum formula obtained by orthogonal ex-
perimental optimization was lemon juice of 15%, sucrose of 9%, and compound acid of 0.3% and the sensory evaluation
value was 96.58. According to the aroma component analysis by GC-MS, the aroma component species of the compound
juice with lemon rose to 44 from 20. The terpene species increased significantly, from & to 24, with relative amount in-
creasing from 9.65% to 61.86%. The alcohol species increased from 4 to 10, with relative amount increasing from 19.01%

to 31.12%. The main aroma components of the compound juice were D-Limonene (34.03%), 3-Carene (10.37%) and
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3-Cyclohexene-1-methanol (18.34%), which had active role in the aroma formation of the compound juice. The relative

amount of the octanoic acid as the main source of the bad smell reduced from 53.52% to 0.65%. From the results of elec-

tronic tongue, the compound juice sweetness rose to 8.57 from —3.21 and the acidity increased to 12.45 from 2.14. The

taste of noni juice was improved after compounding. Lemon can increase the aroma substance species, cover up the foul

smell of the octanoic acid, and improve the taste of the compound juice. This research provides the credible theoretical

foundation for application of noni juice in the food industry.

KEY WORDS: noni; aroma component, optimum formula; lemon; electronic tongue
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Tab.1 Sensory evaluation standard for noni-lemon
compound juice

HiH PP bR 5y
FUEEHE, HAKREE

21-30

b (30 41) RFRRW, FIAHE 11~20
HERAK, FUEZREE 1-10

R, HEER 14-20

i (2041) A —, [EfARR 7~13
AR IR, E2REE 1~6

BRI ELIA R, RIS HhE 14-20

ERRPE (20 43 ) IWARSE(NET, 5 2 50 6 7-13
W R AR R R A ROk . BRI 1~6

RitEkwEen, BWES 14~20

faiE (20 4) Ry, BEfORiEmg 7~13
RN, MR 1~6

S, JCM ] L 8~10
RitATiE, EV RS 4-7
FETAWLRAERDE, AEH 1-3
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5.0 min, L3 °C/min AY3EFE 7+ 5 120 °C, {£4F
3 min; 5L 6 °C/min AYHEE T & 230 °C, 7RI &
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14 igit
141 EXRAE

R A 2 T30 S 3 A AR S (2021 ) B2 2=
%55 (2016) PR FREE R, HbrEETE R . R R
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Tab.2 Factors and levels used in orthogonal experiment

H# kI
Pt A % 10 15 20
HEREE B 7 9 11

SENEE PR E SRR C% 0.1 0.2 0.3




Ba3HE HI5H

FRE, OF . Fraexd i R THE S R R - 123 -

142 EWMR-ITFEEARTESHSNE

FHIEZ BT HEE I E R
FRITABEL)T . RSO ETE-BS L o B & Ul
3 A 2R R B A R

2 HERE5SH

21 EMR-HEESRTRERA

IEAE RS RN 3. 3 vl R
I AR R R A9 B R A, 25 ik B
16.12, K5 P 532 TR0, OG0 5 % i
Sem A, BHA BB EKE, BEAREREn
X H L A TR A B mi dre N 3f ad OF 288 HE Ak T
2B, SREERT (HLUERRSEGH ). fEH
15% . BEHE 9% . B O 0.3%, Ml s s o8t
AR EIEN 455 96.58, A RKEMANIRE H
ZREM,

22 EMR-HFEESRTELAESHS

PR SR SRR S RS S TR
AR FIRE R 1—2. B2 ES, Hp
24 W ARE S, LSO AR RR R A s S 2
A SRR S O R SR A, B SO S AR
Tt B % R A2 BT Y GC-MS J7 k5 i
SRS R A S B AN A 13 A4S, AL
Tt B R 434 A, i e S TR R L A Th R
W R R R RS R . SinkEET S, 50
SYENE S RIN Ehn, B A B Ryl 26 S, i
A RIS Gl S 0 I, 3 5 R T B VAR o 1 S

g A& R ESAY, RS FEENREENESER—
B Hob, Wi SR EESLTE 24.5 min A2 A B BRI
B, MW R-IrEE SR NERER A 3 %
BEwE, AP 18.2, 19.7, 26.9 min FfiF

#3 EARARAEZARER
Tab.3 Orthogonal experimental results for formula of
compound juice

9 RRIHEA N B Tamac o
1 1 1 1 73.34
2 1 2 p) 80.21
3 1 3 3 717.53
4 2 1 p) 92.43
5 2 2 3 96.58
6 2 3 1 90.45
s 3 1 3 75.84
8 3 2 1 86.64
9 3 3 p) 81.71
k 77.03° 80.54"¢ 83.48"
ks 93,15 87.81° 84.78°
ks 81.40° 83.23'° 83.32°
R 16.12" 7.277 1.46

. oa.b.cdriFEaR R FH AT P<0.05, ** 5 B FH5 KT P<0.01.
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Fig.1 GC-MS total ion flow of aroma components in noni juice
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Fig.2 GC-MS total ion flow of aroma components in noni-lemon compound juice
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23 EMR-FTRESRTHERI T

R E AR bR EEHE 2 —, B T
i TR T A R R R B, SR P TR AT
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Tab.4 Volatile aroma components in noni juice and noni-lemon compound juice
=0 (L1 8 i La . ﬁxiﬁﬂf%

F9  REHE/min e W A R AT
1 5.664 1-H H-1,4-30 0 85 — 0.07
2 11.834 L 3.85 —
3 12,784 L ¥ HY i 3.35 —
4 12.933 o e 1.13
5 13.763 Eod — 0.28
6 14,943 |- 33— G -4 O I = 0.01
7 15.286 P 1 1.94 425
8 16.278 p—H H 5 0.76 2.45
9 16.836 ok AR 1.26 1.75
10 17.48 1-H 3 a1 7 L3R O 9 1.82 4.82
11 17.809 Lo 2, 5 0.76 —
12 18.453 2L 0.54 —
13 18.493 D—H g 2.58 34.03
14 18.821 3.7- B H-13,6—F =4 0.53 1.20
15 19.941 y—Ha i 0.24 10.37
16 20,979 1B 3 - R 2 - O 4 0.52 0.05
17 22.052 S 8.58 1.85
18 22,425 A HRT-1,3,8- =1 — 0.05
19 22.658 1,3,3 = 3 Fr g -2 e 0.91
20 22.808 EZE 5 N 0.20 —
21 23.044 R R 7.98 0.05
22 23.736 1,3,5- = (F H 3%) — B b — 0.07
23 23.892 % I — 0.03
24 24,251 B b A — 0.72
25 24,739 2 FE — 0.07
26 25.045 2-F U EE S—FI R 2 RE—FF L B == 0.01
27 25.356 2- WM — 0.31
28 25.742 T 2. s 0.69 —
29 25,892 A= A — 6.26
30 26.498 K Y g 4.46 —
31 26.954 o—Fe 71 B - 18.34
32 27.834 i 53.52 0.65
33 28,815 3,7- W3- 6—F — 1.63
34 29,289 B 4 L S g 0.30 —_
35 29.695 3, 7- " He-2,6—3F — -1 6.04 2.68
36 30.231 R — 2,50
37 33.734 4-F R - B2 BT — 0.02
38 33.954 2,6-— P H-2 6" 4R — 0.08
39 34.619 3,7- H -2 6 T AREE N EEER . 0.99
40 35.474 1-F 3 a-FBE A 2, 365 O 4 — 0.02
41 35.649 7R -G . 0.78
42 37.277 -4 FT i — 0.30
43 37.931 2,6~ " HURE—6— (3-[N BE) AU -2 -0 - 0.34
44 38.505 S A — 0.01
45 38.623 o1 P — 0.02
46 38.741 PGz & A — 0.01
47 39,591 i i — 0.03
48 39.996 B Y P 4 4 — 0.19
49 40.296 I=b—£T % 254 —— 0.03
50 40,489 BB TR A — 0.40
51 49 283 3,7,11,15—-U F FE=2,6,10, 14— PUdfi—1— | 7< B — 0.02
52 49.728 1,14,16— P BP0 FF— 0 — 0.12

i —FamER
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Tab.5 Variety and relative amount of volatile aroma com-
ponents in noni juice and noni-lemon compound juice

TR WA AR
"R PR pmw (EOIR
(PES 1 53.52 ! 0.65
i 13 4 19.01 10 31.12
e 5 16.68 3 1.82
TS 8 9.65 24 61.86
beke s 1 0.76 2 0.19
) Ak 28 1 0.30 4 4.26
&it 20 99.92 44 99.90

Saltiness <~

,> Astringency

Richness <. ™. ™~

Umami

M3 dER T SR E SR T E
R A
Fig.3 Taste change of noni juice and noni-lemon
compound juice by electronic tongue
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iRk A R I R e S VTR S B RS
B EEE AT TiE, FEAUREN R 6. hE
6 AT, R A EE N SR Y E C
SRS M R L B INAT AR S B A AL R R L DB
Py LR S BRI B 0 B T, PGS S . R
T, A FEC s Al A 0 3 R A PRAIC, S iAok
B, W R RS R R — R & B AR
FE HE43 Y L T EIORE

RE6 EMRITHMEMR-FHREGRAPHEEERAS

Tab.6 Main nutrients of noni juice and noni-lemon compound juice

f ke EE4 & ity s E Ry pH Ve &t/ oy R el BV R SRR E G
% (gL™") (mg-L™") (mg-L™") (mg- L™ (mg-L™)

WA 5.3£0.24 3684018 3.76=0.01 214.51£0.67 1.48£0.03 0.62+0.02 50.65+0.64

HEaEH 11520287 596+022"7  3.3120.02 176.69+0.82 0.92:0.07" 0.54+0.21 41.3620.62

i R P<0.05, *Fm P<0.01.

3 %iE

F HIEAZ 80 00 b8 8] TRRE M5 9 e A
W R-rEE SRR (AR EER ).
Frit 15%, P 9%, EAE 0.3%. E&HRITH
RETEM S0 96.58, BRI R EH , Dk
M. MR AE R, BEA RO G RN R Y SE R LR, iR
AR A AR REE R R A s T
W py R MRSk, B e,
8 % T ST B AN SR Y 20 Bb BT BRI R
BEHEARIM 44 Fpo Hop, JEWE2E (61.86%) 24

Fh, BE2E (31.12%) 10FP, X2 KPR TEMEG,
REARTEHESWIFELAEE Y. EERITTER
HEMNFIND N D-FEME (34.03% ). a—f e
( 18.34% ) y— ¥4 10.37% ). 4-%5 S BE( 6.26% ),
Hi DEHM o-MMEEN ST RES, AEARE
N FEEFSE Sy W R AR AU 3k
WFrm, RN TREAERN 53.52% F B2
0.65%. FInFr it 5 S ot wE I AR A PR
FW T EERE RS, s T R ek, O
BEE AR, SO R EF S ORI R A BT A BRI IS
ML) LR R T — 2 i BRI R4 .
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