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Odor characteristics and inter-product correlation of Xinjiang large berry sea
buckthorn pulp, seed oil and fruit oil
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(1. School of Biological Sciences and Biotechnology, Beijing Forestry University, Beijing 100083, China;
2. Xinjiang Altay Grassland Station, Altai 836500, Xinjiang, China;

3. Beijing Key Laboratory of Forestry Food Processing and Safety, Beijing 100083, China)

Abstract: [Objective] The purpose of this paper was to determine the odor characteristics and correlation
between products by analyzing the aromatic substances in the pulp, seed oil and fruit oil of Xinjiang large
berry sea buckthorn, and provide data support for the further development and authenticity identification of
Xinjiang large berry sea buckthorn products. [Method] In this study, solid phase microextraction combined
with gas chromatography-mass spectrometry was used to study the aroma of three main products of large
berry sea buckthorn from Xinjiang of northwestern China. The odor components and odor activities of each
product were characterized. The key odor components of the three products were investigated, classified and

analyzed, and the odor characteristics of each product were clarified. The correlation between odor
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components of three sea buckthorn products was preliminarily explored through cluster thermograms and
correlation plot. [Result] 64 kinds of odor substances were detected in the three sea buckthorn products.
Followed by sea buckthorn fruit oil, sea buckthorn pulp contained the most varieties of odor components
while seed oil contained the least. The key contributors to the odor of sea buckthorn pulp and fruit oil were
mostly esters, and the seed oil was mainly alcohols. The odor characteristics of sea buckthorn pulp and fruit
oil were similar, both of which were mainly fruity and alcoholic, while sea buckthorn seed oil was mainly
fruity, floral, and oily. Xinjiang large berry sea buckthorn pulp, seed oil, and fruit oil are rich in volatile
components and have a unique aroma. Sea buckthorn pulp has a higher correlation with fruit oil, while seed
oil has a lower correlation with the other two products. [Conclusion] The results can provide a theoretical
basis for the further processing and development of sea buckthorn products.

Key words: sea buckthorn product; solid phase microextraction combined with gas chromatography-mass

spectrometry; odor component; aroma characteristics; correlation
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Tab. 1 Odor components of sea buckthorn pulp, seed oil and fruit oil
B S S Wi J% Pulp FFith Seed oil B4 Fruit oil
x| 3= e EN:EEE) y UH TR
Clas:;f;JcJation Tf I\?a fr/le Retention F]j)\ n%njﬁla Odor Odor Tkg;ig;ld aE aE AR
' Index description type (meke) Content/ 0AV Content/ 0AV Content/ 0AV
i (mgkg™") (mgkg™) (mgkg™)
- T, FUAZ, B
1 Bihylacelate 91 CHO, FbFruiybrndylike, 12 0005 01626 325140
Y reminiscent of pineapple
THZE EEE%E@%% A fruity
2 g | butyrate 1057 CgHp0, odor with pineapple 1 00009 02689 2988319 0351 2611857
Y undertone
TR AR, KR
3 Ethyl2- 1077 CHy0, Powerful fruity, apple- 1 0000013 13974 1074887234 09796  75350.9880
methylbutyrate like
| b T SRR, R,
4 fjﬁf‘rifﬁ B ogs M0, R Song iy, 12 000001 35641 3564132305 35336 353363.1672
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peach odor
B, Y.
5 FEANEE Powerful
6 i%ﬁii Eihy 1231 GgHygO, fruity odor with a 12 00022 201392 91541798 02198 998959 309064 140483777
pineapple, banana, also
wine odor
SB b Uk, A0, W R, &
7 ﬁ%{fm Boamyl ) g6 CH,0, % Fruiy, prcot, I 0015 02640 176007 03560 237322
pineapple, banana odor
TR HE .
§  TH3methylbutyl 1276 CioHyO, FHk Fruity odor 1 0.008 6 0.7303 849183 14090 163.8340
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B A, A0, 4%,
9 Tsoam lisova?erate 1296 CioHy0; 0k Sweet, apple, 13 0.02 169208  846.0395 0.8603 4.0170 597739 2988.696 1
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— %gy FEBAAZM
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OB TR %@g%ﬁmﬁ%
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B LB RRL e
s 2 E)t’}(li}r](l)f)-/isovalerate 16 GO, strawberry, tea, honey L3 08440 03270
odor
SFE A A FIRA
13 i&?ﬁ Bty 1436 CygHy0, pleasant fruity, floral 1,24 0.0193 18.0870  937.1499 0.5597 29.002 1 432387 22403480
odor with wine-apricot
note
SB b SRR, EHE, Hivk
14 ﬁ%ﬂﬂﬂ Tsoamy] 1460  C;Hy0, Aé)ple, pineapple, sweet 13 032 238563 745510
odor
3T Higig Sl
Ry 24U, BRVE Fres
15 ;mgltahtzlbum 1471 CyH0, Herbal, e, fruity, 1,26 04770 04364
¢ angelic, acid odor
RS T Isobutyl Uk, S, 1
16 octancate 1551 Cytty0, Fruity, oily, floral Hoidor 146 04642
A SRR, Ok, Jok, 76
17 (ﬁ%ﬂfﬁ‘i Methyl 1586 C”szoz é Oily, wine, fruity, 1,245 0.0043 0.0671 15.598 5
floral odor
BRI Methyl 0, FUUK=A Fruity
18 penzoate 1615 CgHg0, odor, similar t%(cananga 14 0.073 03394 46498 02970 40679
5 HE, MR, R0
19 ﬁ%ﬂi Eihy 1638 CpHy0, ZHiGrape oily brandy- 125 0005 19051 3810159 77848 15569653
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3 L bl )
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. iuyu#sw@az%m
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SREUOTER, BEVE, BB
28 LF Ethanol 955 C,HO ¥k Strong alcoholic, 2 950 36318 0.003 8
ethﬁere&lﬂﬁmedlﬁgdor
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% e g REER L, RBUBE RUR o o o
o Retention Odor Odor AE HE HE
Classification ~ No. Name Formula . value/
Index description type (meke) Content/ 0AV Content/ 0AV Content/ 0AV
ST (mgkg) (mgkg ™) (mgkg ™)
70K, T6%, TTRATF, T
53 L% Decanal 1468 CygHy0 WSWeet,ﬂoml,cnms, 1345 0.003 03204 107.1446
attyv n
KR SR AR, 0k, 75
54 1505 GHO Uk BEBkIE Strong sweet, 13 075089 09439 12571 03207 04270 05271 07020
Benzaldehyde .
bitter, almond, cherry
WIRIATE, Rk
55 T4l Acetoin 1275 CH0, Bland woody, yogurt 6 0014 08133 580924
odor
B SEEIBR R, HERRoR
56 Methylheptenone 1330 CH,0 Strong fty citus ke 15 0068 25899 380870 02700 39710
HaFuk, 14, TRk,
57 2-%H-decanone 1503 CygHyO Bk Orange, floral, 145 00083 0.1586 191081
fatty, peach odor
B Ketones SRk, B, BE
(E)-p-K BEH(E)-p- Wk, {HZ0E, B0k Apple,
58 PREBED gy oo B MRRERAmle 3 00006 453073293
damascenone tose, honey, tobacco,
sweet odor
(B3 28 TS, KEF, &
5 A= 1940 CyHyO 2% Dry floral, woody, 46 0.0035 00805 229874
(E)-p-ionone :
orris odor
TR, KRF, &
60 BT =MiP-onone 1940  C3HyO0 JEFF Dry floral, woody, 4.6 0.000 007 0.0475 67894794
orris odor
AWk, ok, MRl
61 FAHEM Myrcene 1146 CioHyg  Sweet, balsamic, plastic 3,5 0.0012 00647 539092
odor
UK, T, 2
re— S0k o
g LR Dls g0 SOk g I 00058 04841 834597
2-pentylfuran bean, metallic, vegetable
L4 Others odor
; KEE, Wtk
63 y-FAIE y-terpinene 1238 CyoHys Woody, tropical lemon 16 1 05646 05646
odor
(2)-p-B 5 (2)-p- BRI, Bivk
PERHD 1248 CyHy T, AT, Aok 346 0.034 06935 203966

ocimene Floral, herbal, sweet odor

e FE ARG R IRIR, Q7SR “37IRHIR, <47 NIRRT, 57N IRIR, “6” N REAIR, “— AR TIX6K: THFRARKHET . OAVA
FKARIEE{E. Notes: in odor type column, “1” represents fruity, “2” represents alcoholic, “3” represents sweet, “4” represents floral, “5” represents
fatty, “6” represents herbal, and “—” represents not belonging to those six types. Blank space indicates not detected or not present. OAV represents odor

activity value.

(F Do IX 3 FW BT R DUR R N 3, b iR
FAGMAERBE T

YOI i RS B () BR 2K 5 A s LA D AR
F, R AR SE 6 Fh, NEERED
JE KRR T e v, HUOR K, R Bk, W
TR 2% P S R R IA 52.524 8 mg/kg (R D), (b
FFHAL VBRI ER K RAEY S s,
SN ER A R, & 50l & 13.792 6 F15.974 7
mg/kg(F 1), SR DL AR RN o 7 SRR SR F
TR A R R AN G ISR, [F] CRR — RN AN B ) R A
WO, TE J5 J 00 Mol S5 2 ROAT S 77 o o 5 R v
SRR LR

YOI IR ORI A S R oy S E 8 6
M AFBEREFEYIN, RS ERE, LR,
S A BB o VDR 2RO () 2R 2 A 0 )

PIZR R, B854 5.811 9 F1 4.817 8 mg/kg
(D, HANEE

S A 280 FoAth AW AR VD R S &
PImAR, & B 1E 0.047 5 ~ 20.464 2 mg/kg(F£ 1D
F) o V0 R 5 R PP R ) 2 B 2R /R T R, R 2R
2 T o Vb R it bk N B SR A 5T 2 b R S
3Ff FAL 3 Folr o o SR oty e ke O 3 1 S A ) I
57 W2k 2 M Hofth 1 B,
22 WEHER FFHAMRBNXBEEYR

SR FE (i Codor activity value, OAV) &8 K 1
10 E ) I R FE S SR B 1 B AR, AT AP
EEVIRNE SR . OAV = 1 [ EFW TRk
JR S FFIh B S SR DUk, ks R AR
X RN E 1 64 Fit B 45 4 i E4T 07 %8, B OAV = 1
M EFMR, KR EYRIL 44 Fh.
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YRR IR O A YL 31 B, Hrh OAV E
BEME TROEE. 2-FE TR M. FIRR 2.
CR LB IR S IR 2R LG 2R LR, &
FIR W6 7B, IE OB SRRl 7R IE B
. IEERE, IFE TREANIESREE R D, LRI
BN, oA 1A AR, M ES A ER A
ThRR. BAE,

WO oS EFY RS 170, AR S
SRR IR R OB y-T N BE. IE OB BR
V1-EEE R B, IE TR, (E.E)-3,5-FHi-2-
VR, L EEER . 2-558d . (B)-B-% P 4. H
B AN 2- B (R . Horb IE TR, I R
BE OAV {H 55 =, 3X 3 PP o IS4 3 v] e U1 o 1
R R JH IR R R B AR o

WIS R /Y AL 27 F, K TR &
fig. 2-FHE TR O FIRR LG O LTg. 2-H
THR-3-HIEE TR R = KR PR TR ¥R &
fig. 2208 LG IR LG IR LEE . 1E .
IEEBE. (B)-B-K S EdF1 p-48 % 22 il OAV E B =
(£ Do PLEVIRUURIR N, & 5 A 1k, )
S HE A e A AR R
2.3 hERER FFEFRBNESESMTE

N T BB R AE 3 R VbR R SARAE
AR A A0 i 38 TR 7 i R 2 T 5 R
R, PG IR . AL B SRR PR A AR IX 6 25,
[F]— SR R T  OAV HEAT SR AN, BL 10 9%
EOT B0 5 1) 0 I KT S 60 SR 9l 4D X e B
(H3),

DL OAV {H I K /N 6 B IR B 56 ] A of 1. T AR
(R /N W O 5 PR A o 1 3 S RS,
R KR, VORI M AR R, HR SR, K AR
568 P K o V0 TR SR VRl PR SRR A R R e, iR S
BRI, BAR S IR B 55, (HAE 3 Fl= & s Ak
FREKF, BARSRECES 2.1 F1 2.2 (4518 K
HIE o YOI OAV B 14 7 R IR 7 g 2-
HETROE. R OEAIE L, OAV ¥ KT
1 000, % FEBR B DTk B K, FUGR IR, X A6 Uik
BN o YOBRIE IR 0 Rk S TR R o, AR A 5 IR R
B, RS SARR f i, L SRR TR R A I AR R
TE 3 Fh= i b 40 F 5 R K o V0 RORE T SRR
FE A R A 5 o, AN TR R R 5, R R R 5
6 PRI AL T BRI o
2.4 PEREE FEHANREMEFYRMN LMY
241 R R 5AT R 2 AR AT

4RFR 1 BoR: WHER SR ML E RS
WIRAA 130, AR REN R O, TR, ¥R

=3}
HEE

—a— J53K Pulp
—e— F1Ili Seed oil
9 Fruit oil

LR NS Tk
Herbal Alcoholic
~ -

l . ~
TR | [l
Fatty f Sweet
i
Floral

3 VIR ki A A XU RS
Fig. 3  Flavor profile of sea buckthorn pulp, seed oil and fruit oil

g IR R A AR BRE . 2K A R
OAV 3z = T A, AP 2.9 ~91.6 53R D. X
/) 97 R L7 i1 0 a7 N e S I
JE WA, BT DAY T J5 % 1 SRk EUOFF ol 5 Ik A o b ok
FOMA IE O KR EEAREE OAV & TR ¥, 4
FOREI 1.5 £5. 3.8 {5 A0 5.1 4%, AT LUK i A
W b Ji S B a2
242 WHEBRRERGESMRXIKE

BlISFIR 1 BR: WHERESRmItEEF
YIA 28 Bl (& 4 PR E R AR EEWITD, HF
JRIMIE Q. BRR. AR MEM R0
OAV 18 2 Tl 3.8 ~ 167.4 &% . HAGABEAH S WK1
LR S IR FIAR I B AR i 2 rh o st vy, H
B FIRE AR, R T ARV B AR, 0 o i 0 )
Nl STNTR - ALk NN & T =N 3
T8 7 I SR LT8R FN R R e R T OAV B N
HHY 2.3 ~ 6.3 1%, Heyb i F i G R S kR bR
T, B 5 R o sz .
243 EAFR S Rk 2 AR KB

Kl 6 M 1 om: YWl Rl Sk 3 £ 7
VIRA 14 FCE 1 PR E R BE N EFWFD, Hh
R I Ol BRI, CRR. BRIR. KB, R &
& 1) OAV HH iy, AWM 3.7 ~ 10.5 %, BT LK
T ) i R B SR S e . W BRI R &
Big. 5 IR S IR R A F IR LR 1Y) OAV {H B =1, NFF
TR 69.4 ~ 140.6 fif, HCH FEWR P WK A1 A6 75 520
AR
244 3FRIHRT S EEM R RN

PRI R AR A 2 &R 11 R, X
FLE AT 22 5 0 35 0 0 BT AN R S B0 T 43 9 43 B
F2FE 7, % 2 SR JRIEAEMM 11 FILE Y
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Fig. 4 Comparison of odor activity value (OAV) of the odor components shared by sea buckthorn pulp and seed oil
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Fig. 5 Comparison of the OAV of the odor components shared by sea buckthorn pulp and fruit oil
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Fig. 6 Comparison of the OAV of the odor components shared by sea buckthorn fruit oil and seed oil
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Tab. 2 Difference significance analysis of odor components shared by sea buckthorn pulp, fruit oil and seed oil

Fes BEYI Kha g bRl i P kg

No. Odor component Content in pulp/ (mg-kg ™" Content in seed oil/(mg-kg ™) Content in fruit oil/(mg-kg ")
1 Ok £ Ethyl acetate 20.1392+5.753 0° 0.219 8 £ 0.066 0° 30.906 4 +0.708 8"
2 57 R 5 1% Isoamy] isovalerate 16.920 8 +2.153 3° 0.860 3 +0.152 6° 59.773 9+ 7.628 9*

3 2 £ Ethyl octanoate 18.087 0+ 0.196 3° 0.559 7+0.093 6° 43.238 7+1.5554°

4 IE O n-hexanol 0.750 1 £0.622 1* 1.1379+0.273 3* 0.199 5+ 0.088 0°

5 1-3% % 1-octanol 0.763 0 £ 0.345 2° 0.744 2 +0.182 7 0.990 3 + 0.408 0°

6 7 F§% Benzyl alcohol 0.2354+0.236 8" 0.894 1+0.096 5° 0.2082+0.1756"

7 LR Acetic acid 1.5722+£0.389 7* 0.377 1 £0.060 5° 0.1025+0.073 1°

8 L2 Hexanoic 6.518 5+2.021 7* 5.974 7+ 0.246 2° 1.0484+0.5321°

0.341 8 £0.095 6° 1.758 2 £0.263 8° 0.418 5+0.070 0°

9 JER Heptanoic acid
10 IEF#% n-nonanal
11 Z H % Benzaldehyde

1.5347+0.639 1°
0.9439+0.188 0°

0.5347+0.1154° 1.7853 +£0.097 6*

0.3207+0.0359° 0.527 1 £0.081 6°

= [FAT AN R T BER RV RS IR  FF inh A0 SR ) 22 5 1625 (P < 0.05) .
sea buckthorn pulp, fruit oil and seed oil (P < 0.05).
Fruh AN — K. a5 KRR, BV L
G WIS R A A B AR SR, v ok il 5
JESAN SR h 7 AR ZE 57
XY RIE IR« FF ik A0 SR A 2 A Y Bt AT A
Kk ﬁ*ﬁﬁﬂl@ 8. K, RIS IEMR, TR
ARSI Pl AR S A DR PE A (B AT k. [ 8
R NI I EED R K G, MR IS5 3
ZIETJTT“*}S‘(mE’J*HUE, IO MRS 55 T A AL B
» T i 5 R U e A 1285 5 T 1

Note: different letters in the same row indicate significant differences among

UL ES =
34 i

XHYD RIS R itk A R 3 A b ] ek 14
YRR AT RN, 1351 6 2R3L 64 Fh 2 FW 5T, Hh
JER 5 R 40 Fh, Frah 25 Ao IR IE AR EE
oI (SRR, K L IR A A TR, e
T AR R AN G AR 6 b, £ 3 b il b A7 A 7] 55
FE R
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Fig. 7 Cluster heatmap analysis of odor components shared by sea buckthorn pulp, seed oil and fruit oil

1.0
0.8
0.6
0.4

0.2
-0.2

-0.4
—0.6
-0.8
-1.0

S Fruit oil

JF3K Pulp

(=]

K Seed oil 0.12 0.17

S Fruit ol JEJE Pulp  #7iH Seed oil
BBl EH 1 5MHFERE r M4 XHEAR 55 . The diameter of circle is

related to the absolute value of the correlation 7.

(R Y A E R R i P SRR Y il EP S o g <
Fig. 8 Correlation plot of odor components shared by sea buckthorn

pulp, seed oil and fruit oil

YIRS I SR SR B A v, SR IR IR, XD R
] il SRR AE 2 DL SR R A A 3, BB, R
WR 5 5555 VD MRER I U 0iR BE ARAIS, SRBA T IR R ANAE
AR, WA TS . VDR 3G 2 A&
AT 53 M A A R 5 SR 7 52 45 ) o 2L 1 7 T AR ABL S
=8

A TR VD W A it R S 1 2 A o gk
ITRAEMELEL, B 1 N5 A S ™ i TF R 5
R AR UL RS 22, R v i S R D 4
M g, MGV .

& % X #

[1] BIRMK, RERB, SRAAR, 5. vl s b 35 205 B4 B 0
i [J]. AbETAROL R Z 4R, 2021, 43(1): 144-152.

(2]

[3]

(4]

[5]

(6]

(7]

Li Z L, Yuan W Q, Zhang B L, et al. A review on mass
distribution of active components from Hippophae rhamnoides
fruits[J]. Journal of Beijing Forestry University, 2021, 43(1):
144-152.

Ao X, Mu Y H, Xie S, et al. Impact of UHT processing on volatile
components and chemical composition of sea buckthorn
(Hippophae rhamnoides) pulp: a prediction of the biochemical
pathway underlying aroma compound formation[J]. Food
Chemistry, 2022, 390: 1-10.

Geetha S, Asheesh G. Medicinal and therapeutic potential of
Sea buckthorn (Hippophae rhamnoides 1.)[J]. Journal of
Ethnopharmacology, 2011, 138(2): 268—278.

BT, HRSA, ERE, 4RI S CO2 ZEMUYD Mok il S S B
VAT [3]. € RHSE, 2012, 33(24): 97-100.

Wei Z W, Shao H, Wang J G, et al. Supercritical carbon dioxide
seed oil

extraction of sea buckthorn and analysis of

thermosensitive substances[J]. Food Science, 2012, 33(24):
97-100.

Sanwal N, Mishra S, Sahu J K, et al. Effect of ultrasound-assisted
extraction on efficiency, antioxidant activity, and physicochemical
properties of sea buckthorn (Hippophae salicipholia) seed oil[J].
LWT, 2022, 153: 1-13.

Wk, (L35, Bk T2, &5, VR 2 Wy 4 HUW) BT AR A0 B s A
PRI (7], RER=UIWE AL 5 TF K, 2017, 29(6): 1013-1019.
Liu M, Ren X, Yao Y J, et al. Antioxidant and in vitro
hypoglycemic activities of polyphenol in sea buckthorn leaves[J].
Natural Product Research and Development, 2017, 29(6):
1013-1019.

B, BLIRER, 48, & VRS B o B A RS T 0]
kR, 2021, 42(4): 227-232.

Wei C Y, Bao X W, Wang J, et al. Isolation, purification and
antioxidant activity of polysaccharides from the fruit of
Hippophae rhamnoides[J]. Food Science, 2021, 42(4): 227-232.


https://doi.org/10.1016/j.jep.2011.09.024
https://doi.org/10.1016/j.jep.2011.09.024
https://doi.org/10.7506/spkx1002-6630-201224020
https://doi.org/10.7506/spkx1002-6630-201224020

142

Sl Ay

L SNAEPN

i

546 4

¥k

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

Ming C, Yiwen G, Zhongrong J, et al. Sea buckthorn pulp oil
nanoemulsions fabricated by ultra-high pressure homogenization
process: a promising carrier for nutraceutical[J]. Journal of Food
Engineering, 2020, 287: 1-10.
Shen F, Zhuang J, Wang Q, et al. Enhancement in the metabolic
profile of sea buckthorn juice via fermentation for its better
efficacy on attenuating diet-induced metabolic syndrome by
targeting gut microbiota[J]. Food Research International, 2022,
162: 1-13.
Ve AR, EHE, Wk R %, 55 vhmirh B AR BERAE 5 V5 K A B
A [J]. dERpRoll K 22224, 2020, 42(1): 121-126.
Tao C, Wang J, Yao Y J, et al. Characterization and distribution
rule of quebrachitol in Hippophae rhamnoides[J]. Journal of
Beijing Forestry University, 2020, 42(1): 121-126.
FRAE, 7, W, &5 BT SRyb A 7 P RS AN B IRy
L (7). &AL, 2009, 30(4): 99-102.
Kang J, Wand A Q, Gu J J, et al. Analysis of processing
performance and main nutritional components of sea buckthorn in
Xinjiang[J]. Food Science, 2009, 30(4): 99—102.
PR, WRARE, 22 RO, 5. 5 =t 7 208 KR YD R A 1
TR ISE (7). €0 dh Tk R, 2022, 43(4): 41-48.
Lin P, Yao N N, Che F B, et al. Effects of five different drying
methods on drying characteristic and quality of Hippophae
rhamnoides[J]. Science and Technology of Food Industry, 2022,
43(4): 41-48.
Ti5w, 8, A KRV R AR A 5B i g B B
JCE AT (0], BT A R R I 2 4R, 2021, 12(15): 6090~
6096.
Fang L, Li Z, Li J. Extraction and element analysis of oil from
different varieties and parts of Hippophae rhamnoides[J]. Journal
of Food Safety and Quality, 2021, 12(15): 6090—6096.
AEIFIZR, 1 G, (M 280, 55, B sl XN R P A e BUIR
RPN [J]. dbJ7 [ 2, 2023(3): 127-132.
Ren X R, Lin G C, Hui J T, et al. Present situation and sustainable
development of small berry industry in Xinjiang[J]. Northern
Horticulture, 2023(3): 127-132.
Liu Y Y, Sheng J, Li J J, et al. Influence of lactic acid bacteria on
physicochemical indexes, sensory and flavor characteristics of
fermented sea buckthorn juice[J]. Food Bioscience, 2022, 46: 1-9.
TEE, BEOCE, SR, A R S AR A B o ] D R i R
PN IR FEMA PR EL L [J]. R, 2018, 39(18): 204-208.
Huang R, Sheng W J, Li J X, et al. A comparison of the effects of
ultra-high pressure and heat treatments on the volatile components
of Chinese sea buckthorn pulp (Hippophae rhamnoides L. subsp.
sinensis Rousi)[J]. Food Science, 2018, 39(18): 204—208.
Ty R T R R VD W A Rk ) BT B
Fi [D]. BURi/R: B AR, 2023.
Ma H M. Preparation, quality evaluation and application of
Xinjiang big fruit seabuckthorn instant fruit powd [D]. Alar:
Tarim University, 2023.
Dabrowski G, Czaplicki S, Szustak M, et al. Composition of flesh
lipids and oleosome yield optimization of selected sea buckthorn
(Hippophae rhamnoides L.) cultivars grown in Poland[J]. Food
Chemistry, 2022, 369: 1-9.
IRUKVK, SRIUHL, BA B, 45 BT REAR A2 2 i Vb i 2
SAESERITA [J]. BB, 2021, 42(18): 246-253.

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

Xu B B, Zhang J K, Zhao G M, et al. Authentication of sea
buckthorn oil based on non-targeted metabolomics[J]. Food
Science, 2021, 42(18): 246—253.

BB 4 T T U A R RS YR AT (], b [
2022(13): 58-59.

Ming Y.
investigation report” released[J]. Green China, 2022(13): 58—59.
B, UK, FAIRIE, S5, FRE VDI LR IR 5 % SR [T].
HFERRALI T, 2021, 34(3): 102-106.

Zhong X, You F, Zhou Z Y, et al. Analysis and suggestions on the

“National sea buckthorn resources background

seabuckthorn industry development in China[J]. World Forestry
Research, 2021, 34(3): 102—-106.

FRILHL, ARUKIK, HE s, . 2 T I8 T 22 B0V o X KB )
AR T IR 2E R B B A BT (9], R LR AR, 2021, 21(01):
144-158.

Zhang J K, Xu B B, Han J X, et al. Comparative analysis of the
glyceride composition of sea buckthorn oil and its adulterated oil
based on lipidomics[J]. Journal of Chinese Institute of Food
Science and Technology, 2021, 21(11): 144—158.

Wu D, Xia Q L, Cheng H, et al. Changes of volatile flavor
compounds in sea buckthorn juice during fermentation based on
gas chromatography-ion mobility spectrometry[J]. Foods, 2022,
11(21): 1-18.

Zeng L, Fu Y Q, Huang J S, et al. Comparative analysis of
volatile compounds in Tieguanyin with different types based on
HS-SPME-GC-MS[J]. Foods, 2022, 11(11): 1-14.

AR, KB, TREEE, S B 3R B v i s 5 1 2
B A3 A T A R R SR S (D). b [ R IS 2022,
41(2): 125-131.

FuY Y, Wang Y X, Zhang X Y, et al. Effects of Lactobacillus
plantarum fermentation on main components, antioxidant and
volatile substances of sea buckthorn pulp[J]. China Brewing,
2022, 41(2): 125-131.

AT, ZHH, DR, & S AR E TR MRHIE
FHAMG (1], R A 25 R EY) 2, 2019, 38(4): 1702-1711.

Wei C B, LiM M, Ma Z L, et al. The study of aroma components
and characteristic aroma of gold pineapple fruit[J]. Genomics and
Applied Biology, 2019, 38(4): 1702—1711.

Wikl Ao, 779, W Rk, TR 38 = BRI 40 35 2R LS
ARSNGB RELE, 2007, 28(7): 396-399.

Chen L W, Qiao Y, Pan S Y. Analysis of aroma components in
Tarocco blood orange juice by solid-phase microextraction
coupled with gas chromatography-mass spectrometry[J]. Food
Science, 2007, 28(7): 396—399.

Wi fif 32, XA 2, 5 AR, 55 . 2 F HS-SPME-GC-MS HI
OAV %€ 4 Pl FeA 2 K 2 &Y [J/OL]. £ it TolkRHL,
2023, 44(14): 296—303[2023—03—07]. https://doi.org/10.13386/j.
issn1002-0306.2022090092.

Chen Q L, Liu S Z, Zhan S Q, et al. Identification of key
aroma components of Wuyi rock tea based on HS-SPMEGC-MS
and OAV[J/OL]. Science and Technology of Food Industry,
2023, 44(14): 296-303[2023—03—07]. https://doi.org/10.13386/].
issn1002-0306.2022090092.

(wWiERE % 43
TERE FOR)


https://doi.org/10.3321/j.issn:1002-6630.2009.04.017
https://doi.org/10.3321/j.issn:1002-6630.2009.04.017
https://doi.org/10.7506/spkx1002-6630-201818032
https://doi.org/10.7506/spkx1002-6630-201818032
https://doi.org/10.7506/spkx1002-6630-20200327-393
https://doi.org/10.7506/spkx1002-6630-20200327-393
https://doi.org/10.7506/spkx1002-6630-20200327-393
https://doi.org/10.13386/j.issn1002-0306.2022090092
https://doi.org/10.13386/j.issn1002-0306.2022090092
https://doi.org/10.13386/j.issn1002-0306.2022090092
https://doi.org/10.13386/j.issn1002-0306.2022090092
https://doi.org/10.13386/j.issn1002-0306.2022090092
https://doi.org/10.13386/j.issn1002-0306.2022090092
https://doi.org/10.13386/j.issn1002-0306.2022090092
https://doi.org/10.13386/j.issn1002-0306.2022090092

	1 材料与方法
	1.1 材　料
	1.2 研究方法
	1.2.1 SPME取样
	1.2.2 色谱条件
	1.2.3 质谱条件
	1.2.4 定性和定量分析

	1.3 数据处理

	2 结果与分析
	2.1 沙棘原浆、籽油和果油的呈香物质构成
	2.2 沙棘原浆、籽油和果油的关键呈香物质
	2.3 沙棘原浆、籽油和果油的香气特征
	2.4 沙棘原浆、籽油和果油呈香物质的关联性
	2.4.1 沙棘原浆与籽油呈香物质关联性
	2.4.2 沙棘原浆与果油呈香物质关联性
	2.4.3 沙棘籽油与果油呈香物质关联性
	2.4.4 3种沙棘产品呈香物质关联性


	3 结　　论
	参考文献

