P VEY £ 4R 2025, 46(6): 1449-1460
Chinese Journal of Tropical Crops

/.

AEIERIR . TR 2 SR ER an TR XURR B9 52 00 5 32

1 Y > =1 o1 =2 o 1 1 1*
TRy, MRE, 2 F, ®x K, BRRE, o &, K A, A A
1. P EPAE R B ARSI TR, | ARBEIL 5240015 2. LV ARATHAR 72 Shoin T e 28 4 KU PRAL S2 86028 (T ),
JTARMYL 524001

O OE: AR ARE AR RS R TIR R AR, S AMAIXIR, HEREIREANRZAL, AMEYUERF
IURTRIGRVE (B . 2548 ). 2UR (EHER . KREEA) S RE LR P ER (BR . B, B2,
REEED ), i et (DPPH H HIETEIRF &L ABTSTHERR ) DUKAE & PE L/ O R2 i, LAY 4 o 3 SR & e ad AR
FiFH A 2R B T 0T . S5 5R3R M AFIRRIE . SUIR YT o 88 SRR b 1 IR AL, I LA I a0 VR 4 2 s 7 1 ) F 3
SRR, PERRIRE R TR . AR B IRES B2 W . B E S 2 DL R Bk DPPH. ABTS H M 30988 )1 ¥R F ik
4 ZH ALY B A L AS LA I 37 PR MRSy, EEONERIS . B MRS, WS, EWMRAE. RN GUUR AL B RS
R SR TRk IR, b, WIS S B RES D ERE . ALY Wk B, ok 3712.37,
972.97 ug/L, 43lSEREFEALY 6.39 fif. 8.76 fif; S REMEALFRAH LG, I Ath A BH A (935 8 SRS b & 235 R R A3 v B 1
T 3.78~5.19 f5. HEHEALHL B SRR IL WA 2 Fh (RERLER . KOEE), ML CIE R LS YAa 4
T (CRROHE. ZMRFIEE . BRMROME. KW, AIEAPH T RS H 5F ( ZRRILEE. CManE. %
FROTE . DL RO ), G INA PLA TR T E B R R B A2, S R R B R RIS TR AT TR A0 R TRV ), i g s 2R
B RIPT A Lt SRTE R . R TR R A KUK

KA WA, AR, REE; HLIEYR; RIRYIR

RENES: TS275.4 XHERAREE: A

Effects of Different Carbon and Nitrogen Sources on Physicochemical
Properties and Volatile Components of Pineapple Vinegar

WANG Xiaofang', HE Jiayuan’, GONG Xiao', YUAN Yuan', CHEN Wuhai’, LIU Fei', ZHANG Li',
ZHOU Wei'"

1. Agricultural Products Processing Research Institute, Chinese Academy of Tropical Agricultural Sciences, Zhanjiang, Guangdong
524001, China; 2. Laboratory of Agricultural Products Processing Quality and Safety Risk Evaluation, Ministry of Agriculture and
Rural Affairs, Zhanjiang, Guangdong 524001, China

Abstract: Considering the deficiencies such as low substrate utilization rate, prone to lose typical flavor, and weak taste
in liquid fermentation process of pineapple vinegar, the paper intended to explore the effects of different carbon sources
(sucrose, inulin) and nitrogen sources (chromium-rich yeast, soybean protein) on the physicochemical indexes (total
acid, reducing sugar, total polyphenols and total acid), antioxidant activity (DPPH free radical and ABTS" clearance rate)
and volatile components in the fermentation process of pineapple vinegar, which was aimed to improve substrate utili-
zation and vinegar quality. The results showed that not only different carbon sources and but also nitrogen sources could
significantly increase the acid production of acetic acid bacteria, and the abilities of nitrogen sources to promote the
utilization of reducing sugar and acid production of acetic acid bacteria were better than that of carbon sources. The
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nitrogen source had higher effects on the contents of total polyphenols, total flavonoids and the ability of scavenging
DPPH and ABTS free radicals than carbon source. Besides, a total of 37 volatile components were detected in pineapple
vinegar under four treatments, mainly included esters, alcohols, acids, phenols, ketones and so on. The total concentra-
tion of volatile components of pineapple vinegar in nitrogen source treatments was higher than that in carbon source
treatments. The concentrations of esters and acids were the highest with value of 3712.37 pg/L and 972.97 pg/L, and
were 6.39 times and 8.76 times of those in the sucrose treatment, respectively. Compared with sucrose treatment, the
total concentration of volatile components in other treatments increased by 3.78-5.19 times. There were two key volatile
compounds in the sucrose treatment (ethyl decanoate and phenylethanol), ethyl caproate, isoamyl acetate, ethyl de-
canoate and phenyl ethyl) were key volatile compounds in the inulin treatment, and five key volatile compounds in the
nitrogen source group were isoamyl acetate, ethyl caproate, ethyl decanoate, linalool and phenylethanol. Appropriate
addition of organic nitrogen source could promote acetic acid fermentation process, maximize the fermentation potential
of acetobacter, enhance antioxidant activity of pineapple vinegar, to improve the content of total phenol and total fla-

vone, and pineapple vinegar flavor.
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Fig. 4 Effects of different carbon and nitrogen sources on the contents of total phenol and total flavone in pineapple vinegar
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Tab. 1 Volatile compounds and contents of pineapple vinegar under different treatments

P Content/(ug-L™")

o S ; 5 {E - —
ri: E:;iﬁ?:ne Chﬁlﬁfnﬁne CAS No. "/Fhreshojd HERE %*}j\ (iffr% jstoi ]faf
(ng'kg")  Sucrose Inulin rich yeast pr}(;tein

1 isoamyl acetate LIRS IR 123-92-2 1000 91.99+3.85 1395.82+38.42 1256.83+35.14 1583.9+32.67
2 amyl acetate N A 628-63-7 1600  41.30+2.73 ND 55.88+2.52 ND

3 ethyl hexanoate oM 123-66-0 150 22.32+1.62 221.76£10.03  352.99+9.68  340.41+19.80
4 ethyl heptanoate PR LT 106-30-9 400 0.95+0.10 ND ND ND

5 ethyl lactate FLER W 97-64-3 10000 4.63£0.72  76.16+3.74 14.88+2.03 13.92+1.84
6 ethyl caprylate VR B 106-32-1 1300 156.0148.33  811.60+£263.72 1489.31+£50.92 1234.88+30.26
7 ethyl 3-methylthiopropionate 3-(FFEiE)NER L AR 13327-56-5 300 21.37+0.89  22.45£1.50 39.57+4.46 64.46+4.44
8 ethyl caprate LR LR 110-38-3 20 26.88+1.97  35.66x1.81 41.78+2.46 47.97+2.21
9 isopentyl octanoate SRR SR 2035-99-6 2000 1.76+0.02 9.52+1.47 1.13+0.05 3.46+0.05
10 ethyl 3-hydroxyhexanoate  3-3HLCLHR LB 2305-25-1 63 5.24+0.19 ND ND ND

11 ethyl isopentyl succinate CHEF ISR ARG 28024-16-0 - 8.67+1.86 2.19+0.22 ND ND

12 ethyl trans-4-octenoate R -A-FIHR TR 78989-37-4 - 5.01+0.18 3.25+0.06 8.26+0.05 10.47+1.77
13 diethyl succinate T R A 123-25-1 1045000 15.88+1.95 1.72+0.03 33.2242.02 2.50+0.00
14 ethyl nonanoate TR 123-29-5 12000 ND 2.53+0.01 7.61£0.23 5.64+0.19
15 9-decenoic acid, ethyl ester ~ 9-Z$J# 1R Z g 67233-91-4 - 31.51£1.41 1.64+0.01 219.91+6.01 6.33+0.01
16 4-hexanolide y-C N iR 695-06-7 8000  4.42+0.02  3.57+0.05 2.98+0.04 2.49+0.02
17 ethyl phenylacetate KOTR TR 101-97-3 1000 1.59+0.01 0.65+0.00 ND ND

18 phenethyl acetate LR B 103-45-7 20 122.63+13.32 123.55+9.69 135.04+9.72 152.35+15.40
19 ethyl laurate AR 106-33-2 330 ND ND 17.15+1.62 22.83+1.43
20 ethyl-(E)-cinnamate, RFERR 2 Bk 4192-77-2 38 2.09+0.08 0.66+0.01 1.33+0.01 1.17+0.01

ethyl-trans-cinnamate

22 palmitic acid ethyl ester FrHETR £ TR 628-97-7 1500 10.86+0.44 1.94+0.01 5.86+0.04 4.76+0.06
23 diethyl phthalate YRR _ R 84-66-2 - 5.58+0.16 4.64+0.17 28.64+1.43 4.04+1.74
Gt R 580.69+£39.85 2719.31£93.50 3712.37+128.43 3501.58+111.90
24 2-nonanol 2-T-FfE 628-99-9 280  6.52+0.37 ND ND ND

25 linalool IR 78-70-6 27 16.63t1.14  23.63+2.21 79.40+4.57 53.49+2.75
26 alpha-terpineol oA B 98-55-5 2000 ND ND 2.51£0.01 2.33+0.02
27 1-octanol R 111-87-5 900  5.13x0.05  4.870.11 9.010.03 12.59+1.27
28 phenethyl alcohol KB 60-12-8 45 105.84£4.52 123.70£6.45  160.89£6.23  155.03+6.88
29 citronellol A 106-22-9 100 42.65+2.43  46.28+2.59 68.11+2.97 52.08+2.63
30 nerol licgia 106-25-2 500 1.39£0.02  0.93+0.05 9.94+0.11 12.73+0.06
Bt 178.16+8.53 199.41+11.41  329.86£13.91  288.25+13.59
31 isovaleric acid SRR 503-74-2 1500 16.58+0.92 105.52+2.54  117.96+2.73 115.11£2.95
32 octanoic acid VR 124-07-2 4000 43.77+2.66 731.45+41.92  855.01£43.84  706.95+45.16
33 hexanoic acid S 142-62-1 80000 50.67+2.45 ND ND 26.33+1.69
Bt Ak 111.02£6.03  836.97+44.46  972.97+46.57  848.39+49.80
34 eugenol TE M 97-53-0 100 7.77+124  6.45+0.89 36.5142.27 25.60+1.82
35 4-vinylguaiacol 4-LIFIEAAIARE  7786-61-0 440  2.08+0.04 5.48+0.08 53.99+1.94 27.40£0.25
36 4-allylphenol PO HIE S S U 501-92-8 —  8571£3.01  61.05£3.64  270.07+18.27 63.78+1.28
Gt Bk 95.56+4.29  72.98+4.61  360.57+22.48  116.78+3.35
37 acetoin 3-FREL-2- T 513-86-0 17000 73.24+2.35  95.34%+4.75 16.52+2.59 18.13£2.21
At 73244235 95.34+4.75 16.52+2.59 18.13+2.21

. ND RRARM; SRR RANEIMRFER.

Note: ND indicates no detected; — indicates no related information is found.
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