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Dynamic quality changes of sea buckthorn puree in key processing stages

LI Yanbo, DU Qingping, YANG Rui, LI Wei, ZHANG Lusi, SONG Ankang, LI Wei, LI Xuewen,

WANG Wei
(College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: To clarify the quality changes of sea buckthorn puree during processing, this study used Xinjiang large-
fruit sea buckthorn as the experimental material, systematically explored the effects of wall-breaking treatment, enzymatic
hydrolysis treatment, homogenization treatment, and sterilization treatment on the nutritional indexes and antioxidant capac-
ity of sea buckthorn puree. Moreover, based on the gas chromatography-ion mobility spectrometry ( GC-IMS) technology,
the dynamic changes of volatile substances in sea buckthorn puree were investigated. The results showed that, compared
with the control, the ascorbic acid content of sea buckthorn puree after wall-breaking treatment decreased significantly ( P<
0.05). Compared with the sea buckthorn puree after wall-breaking treatment, the total phenol content, ascorbic acid con-
tent, and antioxidant capacity of sea buckthorn puree after enzymatic hydrolysis treatment increased significantly (P<
0.05). Compared with the sea buckthorn puree after homogenization treatment, the total phenol content, ascorbic acid con-
tent, and antioxidant capacity of sea buckthorn puree after sterilization treatment decreased significantly ( P<0.05). The re-
sults of the two-tailed test indicated that enzymatic hydrolysis treatment and sterilization treatment were the key processing

steps affecting the flavor of sea buckthorn puree. The results of orthogonal partial least squares discriminant analysis

oS B A . 2024-07-04 (OPLS-DA) showed that acetal, 2-pentanone, acetone,

ESTRE . JF LT /R (134 X F A UMF R H (2022B02005-2-3) 37 i 2-butanone, and methyl acetate were the key characteristic
W B IR G XS AR RV RET R F ( XJ2024G141) compounds differentiating the sea buckthorn puree in the
EEEA BB (1998-) , B INEFFE A, BLRFFE A, FE5 control, the sea buckthorn puree treated by enzymatic hy-
FF AT, (E-mail) 18764513650@ 163.com drolysis, and the sea buckthorn puree treated by steriliza-

BWEE: £ 1, (E-mail) ww2shz@ 163.com tion. The results of this study can provide a scientific basis
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for the quality control and processing technology optimization of sea buckthorn puree.
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Fig.1 Changes in the total phenol content (A) and pH value (B) of sea buckthorn puree in different processing stages
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Fig.2 Changes in ascorbic acid content ( A) and DPPH free radical scavenging activity (B) of sea buckthorn puree in different processing

stages
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Table 2 Volatile substances and their relative contents in sea buckthorn puree at key processing stages

AR (%)
Al £ R (A RN SRFFAE CAS RI . W 5 KR
Pz 1 BERRERR(M) FESRFIIR ClI2141 14821 349:0.04b  3.43+0.02¢ 3.56+0.01a
2 FERRFNR(D) FESRFIIR ClI12141 14814 1.420.12a 1.43+0.02a 1.50+0.03a
3 FERROFR(M) AT Cl06321 14560 3.58+0.10b  3.59+0.04ab 3.71£0.04a
4 FRZBE(D) AR C106321 14555 298+0.13b  3.31%0.0la 3.430.04a
5 CFRMEERE LB SNCERUN C3681718 13714 0.16:001b  0.20+0a 0.110c
6 BRZME(M) SRR AR C106309 13451 033:00lb  0.38+0.0la 0.38+0.02a
7 BHRZBE(D) SRR BAURHRIR C106309 13446 006:00la  0.07+0.0la 0.07+0a
8 THRILHE AR IR (540181 13281 0.15:001b  0.17+0a 0.18+0a
9 RA-2-CRIR LI SRR BEHER C27829727 13555 0.07:00la  0.07+0a 0.07+0a
10 SR mE (M) AR C659701 13045 2.28+0.05a 2.19+0.02b 2.24+0.01ab
11 % RSREE(D) R C659701 13045  5.77+0.66a 6.10£0.03a 6.21+0.01a
12 2-HUEETHR-3- WA THE(M) AR (27625350 12866 0.90:0.03b  0.94+0.01ab 0.97+0.01a
13 2-HIBETRR-3-HATER(D) A C27625350 12866 0.58+0.0lb  0.66+0.01a 0.66+0.01a
14 ZFRCER(M) SRR Cl42927  1277.1  0.61+00l¢ 0.630.01b 0.65+0a
15 ZERCHR(D) SRR C142927  1277.1 020:0.02a  021%0a 0.21+0a
16 ECRRZER(M) Fitk ek C123660 12466 1.33+0.04a 1.26+0b 1.31+0a
17 IECRRZER(D) Fitk ek C123660 12471  5.54+0.03a 5.39+0.03¢ 5.48+0.02b
18 SRS THE(M) LIEESUN (589593  1203.8 0.39£0.0lb  0.49+0a 0.48+0a
19 SR T (D) [ENUS (589593 12032 040:0.02b  0.54+0a 0.55+0a
20 ZFRBLER(M) AR Bk 628637 11681 127+0.09a  1.35x0.0la 1.37+0a
21 ZWRIKER(D) AR Bk 628637  1168.1 0.77+0.18a  0.94+0.0la 0.91+0a
2 JRERZTR(M) SRR IR (539822  1149.6 0.83:001b  0.90+0.0la 0.89+0.01a
23 JRIRZER(D) SRR AR (539822 11496 044+0.02c  0.56+0a 0.51+0b
24 ZFRSIBE(M) TR C123922 11369 0.84x0.02a 0.81+0.01b 0.80+£0.01b
25 ZMRSIER(D) AR C123922 11372 043:0.02a  042+0a 0.39+0b
26 SRR AR KRR C108645 10807 7.02+¢0.10b  7.20£0.07a 7.17+0.01a
27 2-HIEE TR HIEAR C7452791 10667 5.06+0.10a  5.07+0.03a 5.08+0.01a
28 TR SRR Pk C105544  1051.5 4.09+001b  4.14+0.02a 4.07+0.01b
29 SRR HRFIE C556241  1035.1  0.480.0lc 0.68+0.01a 0.57+0b
30 2-HUETHRRHIMR HEIR KRR (868575 10255 0.33+0.01b  0.39+0.0la 0.32+0c
31 F TR LRI S 97621 979.6  2.26+023b  2.70+0.0la 2.54+0a
32 HNERZEE FAIRR IUHPIOR 450k C105373 9693 0.27+0.06a  0.09+0b 0.09+0b
33 LT RAR C141786 894.7  1.60+0.16a 1.42+0.01a 1.130b
34 LR TR CHBR 79209 847.1  0.07x0c 0.59+0.02a 0.20+0b
[E2S 35 4-ifdTE WU RIR AR 562743 17174 0.16£0.02a 0.14+0.01a 0.13+0a
36 IECEE TRANTEHT Cl11273 13835  0.15£0.03a 0.17+0.01a 0.16+0.01a
37 IR ZRmEhR C71410 12659 029+0.04b  0.35+0a 0.340ab
38 2-HIIETE HTIR C137326  1239.1 0.61+0b 0.62+0.01ab 0.64+0.01a
39 SkmE(M) BRI RS IR C123513 12221 1.18+0.0lab  1.1620b 1.19+0a
40 SXEE(D) RITRS IR C123513 12221  1.66+0.07a 1.70+0.01a 1.70£0.01a
41 ETEE TRZUATIRE IR C71363 1161.0  0.25+0.02a 0.13+0b 0.13+0b
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#%2 Continued2

XS (%)

By e AEMERK SIRFFE CAS RI - W K
s U YE S
42 T S C78831 11101 0.26+0.02a 0.27+0a 0.25+0a
43 TEE(M) HIEFTIIR 78922 10390 035:00la  0.32+0.0lb 0.34+0.01ab
44 TEE(D) LS (78922 10395 078:0.04a  0.55:0.01b 0.58+0b
45 2B PRGIR C64175 9433  874x0.14b  8.65+0.02b 9.07+0.04a
(S 46 2,4-HIFZEHEE(M) PR A TRk TR C15764166 18045  4.23+0.05a  3.73x0.02¢ 3.85+0.03b
47 2,4 "HERHEL(D) PERE: A TRk TR C15764166 18052  0.34+0.03a  0.29+0.02b 0.30+0.01ab
48 JRFHEE Ak C100527 15520 0.85+0.07a 0.54+0.01c¢ 0.69+0.01b
49 Tk FHTAER AR C106230 15034 0.98+0.02a 0.96+0.01a 0.99+0.02a
50 T#E(M) JiER BiGk C124196 14067 0.54+0.04a 0.22+0c 0.27+0.01b
51 TH(D) JEUR Bk C124196 14062 0.07+00la  0.04+0.01b 0.05+0.01b
52 -2 AR R (2548870 1439.8  0.20+0a 0.110b 0.12+0b
53 (E)-2-B#iE ESN S AU C18829555 1333.6 0.14+0a 0.09+0c 0.1120b
54 PEEE(M) AR T Cl1717 11968 0.66£0.03a  0.45+0c 0.59+0b
55 BEE(D) TEARITIR Cl11717 11968 0.77+0.08a  0.50£0.0lc 0.63+0.01b
56 IECEE(M) Tl 1Sk 66251 11014 0.82+00la  0.63+0.0lc 0.74+0.01b
57 IECEE(D) Tl LSk 66251 11014  070£0.04a  0.400.0lc 0.46+0.01b
58 IESE R SRR C110623  1003.1 0.62+0.01a 0.45+0.01b 0.470b
59 SEE 558 3k Bk 590863 9283  0.70+0.01a 0.28+0b 0.270b
60 1ETTE FHRE C123728 8843  0.42+00la 0.36+0.01¢ 0.40+0b
61 NEE(M) Je LR JRIRIR C123386 8129  1.15+0.03a 0.96+0b 0.97+0.01b
62 (D) Je LBk JRIRR C123386 814.1  0.66+0.02a 0.44+0.01b 0.46:+0b
63 ST il Sk 78842 8238  0.0420a 0.03+0b 0.03+0b
64 [a-2- O iR 6728263 12332 0.05+0a 0.0320c 0.03+0b
65 [ a-2- i FPR C1576870 11499  0.09+0a 0.0520c 0.05£0b
66 4l gte Pk vk C105577 903.8  0.91+0.02¢ 2.45+0.02b 2.630.01a
[EES 67 HIFEPHRT Rtk Aok C110930 13500 0.210a 0.1720c 0.18+0b
68 2-THi AT (78933 911.8  1.11x0.07a  0.46=0b 0.41+0b
69 TP AR 67641 832.1  2.83+0.06a 2.07+0.02¢ 2.38+0.02b
70 2-J%H AR IR AR ARBURIR C107879 998.8  0.48+0.05b 1.57£0.10a 0.28+0.01c
71 2-PE SRR FAARTIR ClI430 11922  0.06+0b 0.19+0.01a 0.05+0b
(TS 72 (E,E)-a-iJei RHERIZGIR FEACHIR 502614 18517 047:007b  0.69+0.07a 0.68+0.02a
73 R (M) LTS (586629 13189 0.85:0.07a  0.85+0.02a 0.90+0.01a
74 ik (D) LTS (586629 13184 025:0.03a  0.24+0.0la 0.25+0.01a
75 y-RAE REWR ik (99854 12639 020£0.05a  0.25+0.0la 0.26+0a
76 ik gk C138863 12396 095:0.08a  0.98+0.0la 0.93+0a
MRS 71 2-£HE-3,5-HIBMEE(M) Rk C13925070 14462  1.50+0.09a 1.48+0.01a 1.50+0.01a
78 2-£55-3,5-HIFLIE(D) IR CI3925070 1446.2  0.23+0.05a 0.23+0a 0.23+0a
79 2,3-ZHIEES-ZHMEE(M)  BEfEIEORAERR C15707343 14263  2.17#0.05b  2.23+0.03b 2.3420.02a
80 2,3-"HIBL-5-ZFLWE(D)  BRARNEORTE C15707343 14269 0.51£0.04b  0.55+0.01ab 0.600.01a
[[7ES 81 IR FRIE YR BT 79094 16364 0.18+0.04a 0.16+0.01a 0.14+0a
82 itk IR 64197 15034 1.45+0.08a 1.26+0.02b 1.20£0.02b
FHALAY 83 HIILmRmE SRR (75183 7863 0.22+0c 0.24+0b 0.28+0a

CAS A2y Bl — U s RE SRR M B D 2RI W A58 5 A /NG 52 Bk R 22 57 3% (P<0. 05)
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Fig.5 Orthogonal partial least squares discriminant analysis ( OPLS-DA) score plot, permutation test and variable importance in projec-

tion value ranking of volatile components in sea buckthorn puree at key processing steps
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Fig.6 Euclidean distance of volatile components in sea buckthorn puree at key processing stages based on the nearest neighbor algorithm
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