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Abstract: To investigate the effect of lactic acid bacteria fermentation on the functional active substances and flavor components in
Dendrobium juices, Dendrobium officinale juice was‘used as the raw material, and the changes of its polysaccharides, ethyl acetate-extracted
components, volatile components, free amino acids-and’ organic acids induced by liquid fermentation with the mixture of Lactobacillus
acidophilus (La) and Lactobacillus paracasei (Lp) were analyzed. The results showed that after the fermentation of Dendrobium officinale juice,
the average molecular weight of polysaccharide decreased from 184.40 ku to 91.27 ku, and the polysaccharide content significantly decreased
(by 21.91%; P<0.01); 20 and 16 ethyl acetate extracted components were identified before and after the fermentation, respectively, with 11 being
identical’ components and 14 being different components; the number of volatile components increased from 21 (before fermentation) to 26
(after fermentation). After fermentation, the relative contents of phenolic compounds, alcohol substances and floral aroma species increased,
increased; ‘After fermentation, 15 free amino acids were detected, among which 6 were not detected before fermentation, giving the fermented
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juices sweetness and umami taste. Except for aspartic acid, the contents of the other free amino acid species increased highly significantly

Modern Food Science and Technology 2023, Vol.39, No.12

(P<0.01) after fermentation; There were 3 and 4 organic acids before and after fermentation, respectively. Lactic acid was only detected after
fermentation, and its content accounted for 76.11% of the total organic acid content, giving the fermented juices a soft and moist sensation. Thus, the

mixed fermentation with La and Lp resulted in the production of rich active substances and flavor components in Dendrobium officinale juices.
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KO FEBEMMIE, HFT 28R IEHHUE AR 1 Table 1 The molecular weight of polysaccharides of DOJ and
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AT 20, BEES T8, ek otz s RENE HTE RGRL FHATE
WEEAE B /min  M,/ku 1% /ku
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s 7 WO FE L BB AN

23 B LEGFEB R T DOJ 14664 5742 13.93 184.40

YR U PR & B i B I TR) . SR Ay 17.108 1.70 36.26
E 73 F RN E I Ko 32 R U5 B, 456 SCHRk Mass 13485 31360 2132
Bank B FESGR IR R =t A & ikt % e, % ooy 4467 7625 284 .
TEERUER 2 Fron, REERTEE A RN+ 4R LB 15487  17.56 1379 '
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Table 2 The ethyl acetate extracted components of DOJ and FDOJ

A%  CAS¥H HFX [M-H[(mz) A BT (mk) T BHI 4 AR £
DOJ #= FDOI #48F) A4~ (11 #F)
1 77-92-9 C¢HO; 191.034 7 1118785 ATARER A HER
2 6915-15-7  CH4Os  133.0312 11571 89 FERE HHUER
3 499-12-7 CHeOs  173.0260 129 85 B kmg H AU
4 23666-13-9 CyHyO;5s  593.3468 503 473 383 353 6.8-—c-H AR EE KA R
5 51938-32-0  CyHpsOy4  563.1490 563 473 443 353 B b0
6 153-18-4  CyH3;0p6 609214 1 609610 611 FT KSR
7 40581-17-7 CyHy0y 5772118 487 475 456 (i Z 0NN KR
8  677021-30-6 CpsHyOy;  533.1824 533515443383 HEE 6-c-0-L-IT31048-8-c-f-D-FHE &, KR
9 537-73-5  CioH;004  193.1776 . 193 178 163134 SHITHRER Fk WARER
10 501-98-4 CoHsQ37, 163.040 2 162 11993 s 2B Fk WARER
11 480-41-1  CiHpOs 2710793 271177151 119 AR E E: 210
DOJ F At (9FF)
12 2595-33-7 ' CeHgO, 191:035 3 173 129 111 2,5-—ER# B H AR
13 110-15-6 CHO, 1170188 73 I HHUER
14 479-98-1  CsHpOo . 3451163 183 164 A KR
15 99-96-7 CHO; 1370278 13793 AR TR FHORT B
16 530-57-47 . CoHyOs  197.046 6 182 153 138 TAB FEORT B
17 . 24512:63-8.  CH,0,0  387.1252 387225 Mot e
18 13524-6  CiH;g0;,  193.0506 193 178 149 134 FTHLER Fe K MARER
19 73140-47-3  CysHpOy3  533.1291 515473 443 353 6,8-—-c-a-L-FTA0 A A ¥ & ES 3
20 77-95-2 CHp0s  191.056 1 140 101 BT H AR
FDOJ * H s (54F)
21 110-17-8 C,H,0, 115.028 6 71 R HAHUER
22 306-23-0 CoHy O,  181.1063 16313511972 DL-3+ 3R U8R H b
23 121-34-6 CsHsO,  167.0350 152123 108 FEB AR FER
24 149-91-7 C;HOs 169.085 1 125 AT IR T B
25 618-83-7 CgHOs 181.014 2 182 165 5-F A R = W ER AR TR
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Fig.2 Volatile component species (a) and aroma types (b)
distribution of DOJ and FDOJ

2 3 DOJ #0 FDOJ HUER MR 5>
Table 3 Volatile components of DOJ and FDOJ
AAREZ/%
B5 5 i 4 AR CAS5 TR FAMAE(IN) DOJ FDOJ
(214%) (26 4F)

FE0E (14) 1# 0#
1 st =R 106-42-3  CsgH,p REZFRFAPGEA) 0.77£0.05

Bk HEzE (10 A) 2 AF 9 A¥
2 1-F K385 3391-86-4 CgH, 0 EHAFAO ()  1.70£0.10
3 IR X3 KB 55722-60-6 C,oH;0 1.83+0.07
4 MR-0-5- = F F-5-THr v Eqbrkd-2-F B2 5989-33-3  CoH 30, 0.70+0.00
5 B 78-70-6  C,oH;s0  H3AALA) 42.55+1.65
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&R3
AARTEF/%
5 £5) Aot 4 AR CAS %  #FX AA AR ()ath) DOJ FDOJ
(214) (26 #F)
6 oAb 98-55-5 CiHis0 THAFAIGEA) - 5.83+0.36
7 Aot B 106-24-1 CyHisO  #AEA ) - 1.13+0.02
8 3,6- =W EIH9-2- K TH)-5-9-B 6161-49-5 CyH;505 226+0.05 1.53+0.42
9 T A 97-53-0  CioH;,0, w®&EFALUAE) - 0.57£0.01
10 2,6- =T HAf FEy 128-37-0  CysHpO - 0.83+0.21
11 2.4- AT AOREy 96-76-4  C13H50 - 2.4740.12
b ekl (24F) 14t 1 F
12 2- ;A kv 3777-69-3  CoH,,0 % &AM (Hqe) 3.34+0.70 -
13 9 9 w9 SR ek 72746-44-2 C13Hy0 - 1.35%0.03
Wil (1274) 8 # SH
14 (DA 5989-27-5 CyH; A7HEALET KEA) 40.5943.231 20.63+3.86
15 (Ey-p-5 %% 3779-61-1  CyoHye " #8520 - 1.05+0.03
16 o-F ¥k 502-99-8  CyHig . HAEEALIRE) - 1.3340.26
17 Bk i e 586-62-9  CioHys -~ BABAPIAE) - 0.93+0.02
18 VARZE o 673-84-7 CyH,, #HAEFEAEGEA) - 0.52+0.02
19 o--FATHE 18252:46-5. CysHyy APAREAPIGKRA) 2.44+0.13 -
20 2,6- =% F-6-(4-F A3 M A BIR[3. 1.1 24 17699-05-7/ CsHay 9.50+1.14 -
21 B-f-ik et 18794-84-8 “CysHa, 1.50+0.09 -
22 o-EE M 644-30-4" . C,sHyp 3.3020.43 -
23 1-F H-4-(5-F A-1-T F 35-4- T ) IR Tt 49561-4  CjsHyy 1.55+0.13 -
24 BAEF I 20307-83-9. ' CysHy, 1.57+0.44 -
25 HA-8(14),15- K 1686-56-2  CyoHs, 4.7140.17 -
BREEE (114) 4.7F 9 AF
26 RTEE 100-52-7  CHO HA=FAPIKEA) - 4.10£0.73
27 e 122-78-1  CgHO  #¥E5E P - 1.42+0.21
28 Be2-F Ml 2548-87-0 CgH, 0 AKERAFAIPIGREA) 0.71x0.04 -
29 e 124-19-6  CoHiO  KREFAPIGREA) 3.18+1.61 -
30 2-(4- A3 IR T b 1) A e 29548-14-9 CyoH,0 - 0.80:£0.09
31 PIRATAR B 432257 CyH;0 APAREALIGKRA) 0.84+0.05 0.70+0.03
32 KGR 23726-93-4 CiHiO  REFAPEE) - 0.47+0.00
33 + gk 112-54-9  CpH,0 AHEEAPIORES) - 0.69+0.03
34 At AR 3796-70-1 CiHyO KEEAVKES) - 0.540.01
35 2,5- 2T H-1,4-FK B 2460-77-7 C,4Hy0, - 0.55+0.02
36 BT LR 79-77-6  Ci3HyO KRAAPIOKEA) 2312025 0.84+0.43
IR (141) 1A 1 F
37 S 36431-72-8  C3Hp0 0.72+0.04  1.60+0.13
BeE (14) 1 A 1 A
38 224-Z F 31 3- X B2 — F T BLAS 6846-50-0  C1gH3004 10.30£0.60 5.04+0.20
BRE (34F) 3FF 0 #¥
39 SR 544-63-8  C14Hy50, 3.15+0.25 -
40 + A NE 1002-84-2  C;5Hs00, 3.64+0.97 -
41 g 60-33-3  Ci5Hp0, 1.91+0.18 -
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e 3 frzs, DOJ HHill 9 FhiiE RS 2 2512, FDOJ
HRORI 15 ol B U BRI R i D o S R R P 2t
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0.8} W FDOJ
07+t
0.6} .
0.5 | #*

04f
03f
02t
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& / (mmol/L)
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Fig.3 Free amino acid species and content of DOJ and FDOJ
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