3L FE2aM
2022 & 11 A

Kol TR R

Transactions of the Chinese Society of Agricultural Engineering

Vol.38 No.21
Nov. 2022 249

PEA XA RMEIDRR LGRS BTN
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(1. ZNBE T RZA Rl 5 TREZEE, 2 7300505 2. EARMBFERBEAR = S THFFEAT, Al AR AT 34 7= Fon T
ZEAPERE SSLIRE, bt 1001935 3. AMFEHMAELEYNHBARERITEA R, &M 068451)

OE: A EAGERME S X R e, AT AL TR b, S HrEE R O AR AR S ) 4 N
sl (R E YR Hippophae rhamnoides.L.Zhongguoshaji FI4¥P Hippophae rhamnoides.L.Yulushaji~ 5 70 Hippophae
rhamnoides.L. Neimenggushaji. Fi 822 KRV Hippophae rhamnoides.L.Aletaidaguoshaji) NWFFXS G, MEEE. Fith,
ER . RBR L E IR R ALy S TR AR, I VORI (WA A NG TR R LR, BRI X bR £
G, HRAA X IS S SR 2 . SR WoR: BTEERT e R R e i e, A 58 B B BE R EL (1.997)
R WHLFRBAR & (1,14 mg/g) i HERDBESSHHE RS RE (37.15 mg/100 @) fE: 4 FODIAEE R C IS
BLHEZER (P>0.05) , £°821~23mg/100 g; 4 FbBtE G K PAAERZEZSR, (LIPS Ik DPPH B ST b3 i e
(P<0.05) , WYY ABTS HHAERFMYE FILERES) (FRAP) HEE (P<0.05) o PUANHX IR R R 22
A (P<0.05) , HPffdb. AL, HEE. (LTE B RHEE RS0 3-SR 2-BUREESE, KRR AR, 2- A
THERWEESE, B3k, 2,3-24-2,2,6- —HHIXHEE, R, RROB. MR EEZ R R EREE TR 7R
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R R AR EOR 28 570 AN R DX V0 i S5 R A THIAR
7B AR R I R KA T AR R, B Ry 1) b ik
wn A Rl &h 28 K B ¥0 iR ( Hippophae rhamnoides.L.
Aletaidaguoshaji) ¥ sE4EE /K H A X Pl ) 22 Hh X K5,
v [ [ SR B AR 7 i, 2013 4R, BT 2 K R i e
CAREF] 16 000 4 hm®, F7=E R 6 000 4 t; 2015 4F
iR I 5 Joi oy ek JR) e S0 ] A i K SR i I i P A
FEERY o AL R R T AR R VD B 2 4, DL B
iR (Hippophae rhamnoides.L.Yulushaji) AT . 1 EIDHR
(Hippophae rhamnoides.L.Zhongguoshaji) 74 [E 154
), MEmARRK, TZam T, i, TE.
Holts sl PEsE. CLLve 2 2o, st A
ETBUAE SR 5 B R AR VD BRI AR 80 000 4% hm?, 4315
EEVBONARE) 15, S2EYBIARE 5%, EEFED
EE SR = RAE 5 5 ¢ ULE o AH G a3 CLYD R SR A
WA OB T, AT BRREE B AV R T R T T
IEAFAE 2 FEVERIEE X AN R D 1) A

AR, XPPRRIET FOR iR 2, H2 K2 HINR
B 56t S L b X F) b AT 7 5 54 RO 1L
A B2 7k S5 L IX (R VD it B AT EL BT 7, Al 7 R
WA AT T SbE . 4R C. BRI &KL
FMAFF A IR R A, AT, AZ DR
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TRAJCRE £ i B B A SR o 0 55 U706 L G AN ) X D
) i BUBEAT R EERIE AT, FEENEKER . R, &
ARG ER . mEMESSAREE N CHf S
Wi, AZEE . BrEE. T AN RV S B AP A
BEATHETE, 151 H R v s i 2 & fom Bt et e
U o FET b AN [ i A b e 5 77 TR AE, s
b, WE L X (h E Y Hippophae
rhamnoides.L.Zhongguoshaji ) « ( F 3% ¥V B Hippophae
rhamnoides.L.Yulushaji ) « ( 5 d ¥ ¥ Hippophae
rhamnoides.L. Neimenggushaji ) « (i ¥ 28 K 5 ¥ B
Hippophae rhamnoides.L.Aletaidaguoshaji) ¥PIEAE 7= 5
FERBERL, RS BT R REAEME, EARMX Y
HRERE i BT LU FEARIR AN, RIS 4 A it
REYL = X AR VD R S A g S5Ok, MRSt X
MR AR DhREPERC AT XS LG, X IR AE M 4 e
ATME, WFIE AT Eb MR S i BRI, B AR IR AT
FUFRTEME DR & T RS %, DI K™ i
IR S S R A

1 MREEE

1.1 #R5RF

EECEAL. LvE. BEE. W 4 DNYDBRE AKX
PARRMEVD B . FHDBE. EV . B2 KR
Wik, Vbl T 2021 4 11 ARG 1Dl oE 4 Rk,
3 S AE A 5 ST 80y 2 T A T R e IR A 3 v i b
WG4 R BB A REE . NS R 2 ARV, R
LM ZEVD AL, SR B[R R AL — R R, I I
(—40 C) . AHEisH, HAE-40 CIRIRI, 1EA %
PERRIBRE %, BRI IR .

4R, W SEMRHA R A B (i) ,
Fisher [HZiERMLERAFIGRAF; AEMM. H. R
SLBPREPE ML, dA R C WERTA, Rt
W) TRERT T T o
1.2 UB/5E&

UV-1800 KA Fe i, HABEAR; CPA-12
HLF KT, {8 Sartorius A &) ; KQ-500Z i/ i K AERS,
CTAESIZR 40 kHz. ThHZ 500 W) , B iliiiE A A R
AT]; DK-S26 HLAER K, RS 22 50 & A TR
AN KRB LA, WZB R A8 U 4 B
AR A B A TR A T ; Zetasizer Nano ZS HLAZ 70 #T
1, JEE Malvvern AF]; SAHGIEPUE TG, EHE
Thermo Fisher Scien A7) ; JURH B EENL, JLFH IR
FRAE; CM-5 M eI, HZA Konica Minolta /A #];
DV2T #4/Z 1+, AMETEK Brookfield /] ; ## i RiiAH
B (12900 , AT TE (6545) , £E Agilent AF],
1.3 BIBMRNE 5%

1.3.1 *%‘fnﬁﬁ%’]é‘

HEE—40 CAHW IR, =RMCE MR, 25k
W REE . OV ER DL A 5S4 TS KIS Ve 3
i, BT RESECON 1% KPR 2~3 min, BUHET
RSy, FAIUBHAT AT R, R A T dE R 24T

1.3.2 &%

KA CM-5 BRI E O 4 FhAS [ b DX 0 i
L. a Fl b {EBEATINE,  DLEAROR B AR R AT A 2R A 7
15 EUBR Bl b vb WORE € AT I E o BN RE S 3
DO AT IR
1.3.3 TTEEEHY

R TR I GG e Vb R R TV B &
FHAEE K BT A HE, B NVDIIRE S 3 CPATINE .
1.3.4 Zeta &%

FIH Zeta HALS BT ORI E BRI Zeta AL, K
A KA s MR, BNV i 3 AT IIE .
1.3.5 #6AE

I FH RS BEE TR D K 1 288 P AT U
1 min.

1.3.6 AR

52 Ttk = S P ] i R vk, MBS
o FREL 4 g YOI, IO\ 40 mL A5 (ZEIEK, Tk
WA, REERE S0mL, &H; FIFMERMY, i3t
ATAXES IO, e 43 2 W00 5 BT FH AR R AT D g o P
SERITHE AR UTF

TA =

Ik re] oy

CVK W
Yy m@v
KA C 4 NaOH PRt 1 BE /R BE, mol/Ls Vy e
SERJGIEL, mLs Vi & i Y FE NaOH brEva i
R, mLs Vo NUREUR R AF, mL; m(v) NiRFE
B H5EML, gmL; K RBRENERBRIRE R, B
{84 0.067g/mmol.
1.3.7 %4

ST Ty e SR, SR 2R - AR R bt
DS R SRR S . EHZLNZH 2% GB/T
15672-2009 € FH B b b & S pgimlE ) ikt
1.3.8 BEiRRE

RYE E RGOS MR EARAINE, N
CEAVPHNE, WE W BMRIEE VI IE , B VP AL
B P 25%, WK 25%, KPR 15%, BE2JE 35%, K
HIFN A4 20 NI RANA (Bl 1 i1,
ERIEEIN 23~30 ), XFUPER AT VRN . VP AR
mE 1 Frw.

x100% (D

®1 IDBRREEITNIRE

Table 1 Sensory evaluation criteria for sea buckthorn pulp
AN I E PR EE VAR W
Evaluation Item  Grade Sensory evaluation criteria Score
% T2% B, @Y —. T4R. i 1~8 4
Color 1§41 B, OERS ., BEEHE 9~16 %
(25 47) % ¥, GUUEMEIR. RKKR  17~25 40
S 1% B AT O, RIS 17~25 4%
Taste I 2% B, A, wRiE R 9~16 %
2541) 111 2% TR EARGR. AMELAERZ 1~8 4y
Rk 1% WA RE. BA 11~15 4%

Aroma 0% MRS, BRMFEESK. 7#% 6~10 4>

(15 43) 11 2% TRE. ARRK. k2 1~5 %)
i 1% TR, EEHER 24~35 43
Acceptability I %% Bz, LR E 12~23 4%
(354%) 11 %% D%, D= 1~11%%
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1.4 EMRSEINE Fi#E 1 mL/min, 2% 5 1 1 ABRZEE: 250 C.
1.4.1 X8 RS B TR 280 °C, HLT- Ry HL B YR (EI,

Sk B AP R S B i, DU E TR
RNERUES, SmAREMZE, ey B RS .
1.4.2 RAF &

SR BB N R R E %
1.4.3 FIRMmER

K44 2 C (Vitamin C, VC)  /FLIK ILER (Ascorbic
Acid, ASA) & (Rt s EY) TAERE SR Wl
EVBR P YEER C I E.

1.5 ImE|EMNLIEM

EH Trolox Nbr#Eds:, e DPPH H HAETERR%E
(1,1-Diphenyl-2-Picrylhydrazyl Free Radical, DPPH) .
ABTS H ®H i & B % (2, 2-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid), ABTS) . #k& T
18 i B8 77 (Ferric ion Reducing Antioxidant Power, FRAP),
#:4] DPPH. ABTS. FRAP [ItrifEfiZk, 4538 Trolox
MERFIRPUAMRE S (Trolox Equivalent Antioxidant
Capacity, TEAC) .

FEWH A5 FREL S g WIlRZE T 50 mL 45 35 250,
O 10 mL 80% H i, 7EZEIREDE (25 °C) /K [AIEK
A 2h GEA 20 min, #E 10 min) 5 9 500 r/min 2.0
15 min, B EEWR. BE LRI 2 K, &IF LB, K
BIE4 CHMT, 24 h RIll5E.

1.5.1 DPPH g & ikiFmhE

Sk B AU A ke DPPH OIS J7i%, I8A
B, B2 mL AR, I\ 4 mL DPPH iAW 5 &R &
FIRBOEERE 30 min, T 517 nm AT EWOE1H
1.5.2 ABTS Ao ArhE

Sk B TIABTS [ HHFETE R (07 72k D 52 v ik
X ABTS HHEEFERR /1, 4558 Trolox MEHRR. HBMH
FEMELEL 0.1 mL AR, I 3.6 mL ABTS W SE &R A
FREE 1 min, T 734 nm AIEREE
1.5.3 FRAP 4B T B st

%% Tabart 25U FRAP (1779238 I 5 Vb k3% ik
B iR JERE S .

FAREEAR A 0.2 mL A, A 6 mLFRAP TAf
W, 5e4IRA, 37 CAREE 30 min J5 T 593 nm AT GAY .
1.6 BSOS ELMERS

S Li SUNEL MR I E Tk, B RE
2mL, 2 gNaCl, 10 uL 2.5 ug/mL ] 4-2¢ B0 ST T
T, BB BIGIRES, FEALE 40 “CHFAL 20 min,
DVB/CAR/PDMS (30/50 um, sulpeco) £I-4E3k 40 ‘CAHL
40 min, HEFE 250 CHLFY 3 min.

ARG K RS 44 TriPlus RSH H shikkf e,
Trace 1310GC, Q-Exactive & FL3Z /L& B 5 51X (Bremen,
Thermofisher) .

SMEMH: VF-WAX ms (60 mx0.25 mm id. x
0.25 um); FEFTHRESAIE (40°CHEFFE 2 min, 4 C/min T+
£ 230°C, fREF S min) 5 #R, He (A KT 99.999%) ,

70eV) , BT A, B#TEE (30~400 m/z)
I3 HEZE 60 000,

ENETHT: tracefinder G AL, WEFEEURIUE RS R
(NIST. WEILY FfIH &) , #HALE (Similarity, SD
FIAE 998 % (Relative Strenth Index, RSD) ¥ KF
7500 ERAHT: R THFH — AT 5 &F RR A 1
.

1.7 INGFIEMESTHTE

BU1 g VDN, NN 25 mL 46 FF VAW, FE TR,
BT AR 2h, £ 9 800 r/min H%5E R &0 10 min,
I FiEw, %M.

K H S RO AH TRAT I A 5T B ( Ultra High
Performance Liquid Time-of-flight Mass Spectrometry ,
UHPLC-QTOF-MS) #47/N3 12053 73t 77152 % Guo
20y, il > B KA ACQUITY UPLC BEH C18
A (2.1 mm x 100 mm, 1.7 gm) , #3530 °C. HEFE
BN SuL, FEKEN 0.4 mL/min. fAEEKK (ESI-)
AN A RFAEL 0.1% F ER Y Milli-Q 7K) Ay shAH
BUEFALL 0.1% F R 1) ZJEO B BN : 7%~30% B 0~
4.5 min. 30%~100% B4.5~6.5 min. 100% B 6.5~
7.5 min. 100%~7% B 7.5~8 min Al 7% B 8~10 min, J5
BTN 3min. FUE MRS HEEWNT: MS [
(m/z) 9 50~1700; MS F##i# 2N 4 spectra/s; MS/MS
FAHEHF N 6 spectra/s; SARIREE N 325 C; SR EN
8 L/min; Z54b#% 4 310 kPa; #5<IR %N 350 C;s #<A
BN 11 L/min; WM H KA 1000 V. FlH
AnalysisBaseFileConverter 1 MS-DIAL % Fxt i 4T
3T
1.8 BURGIH SO

i SPSS26.0 H A Xt £ 4T Si vt 43 #r AR5 23
B, HEE (ANOVA) Reithir i 35 1h 2 ik
5%, ] Origin2021 #AF#H T A,

2 HER55H

2.1 R EIFERR

PL L B~ a {EA0 b B AE VP V0 0 5 6033 i T I AR
i, W TR, 4 SRR L. o EF b
HZ SRR, WALV LA (56.14) &&=,
HrEEVL R L AR (52.07) A% FrEEVERL b 1
(74.55) Ml a A (30.46) =m0, VYA X )b i
BBV A T HUE AR, RV b [
(65.55)IR 2, NEHIPIE b fH(51.24) A1 a {H(19.65)
RN, RICANF VB . DA X Vb i
PR ZE S, W T8N HLIX 2 18]S fik 25 4 A Hh B A B
22 35 EE . fEAETFEIRTE T4 btk BOE R
BEV KL IES SRS TS maFENREE, X3
430 B 25N L IX 2 8] T M R A B 2 S, AT 51 R YD
R S PR AN
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80 S L T Wl ) juuy N
=~ T % X (P<0.05) , Zeta_—%fi?aﬁlﬁ@ﬁ%ﬁ%%xﬂi, PRIk 15

3 . % IR L 7 T SR = A X b R R AR AR 1 T B
e N2 o 4 . PEZER (P>0.05) , T 1% 38 bR st bk 26 - AE =
£ \ MK (P<0.05) .
2 40
& N 9 i
= ; £2 MAMBRDHRSRIERENE
% b c 7 Table 2 Determination of physical quality of sea buckthorn pulp
w0t 4 :
7 7 in four areas
10 e
. 7 7 bR 7 P R il
iy EEh TiEg Wi Index Shanxi Mongolia Hebei Xinjiang
Shanxi Inner Mongolia Hebei Xinjiang TR
7 iPlace of origin Solf}rale soli:i/% 6.53+0.15° 5.37+0.06° 6.30+0.10° 3.27+0.15°
AUIA Il . FhiE 1559.33+ 1 644.33+ 1547.33+ 1 655.33+
& TENREPRRR AL . Viscosity/(mPa's) ~ 22.28" 28.45° 32.65° 20.74°
a. Comparison of color values of sea buckthorn in four areas of China i
Zeta- AL 0.41:0.07°  029+0.07°  0.42+0.06°  0.410.06"

@
lA.‘.“. - ?‘.‘ .:. v .

RIS RN,

b. o E DA X Vb RS

b. The picture of sea buckthorn pulp in four areas in China

A: WEETREVE, B Lpe R EW R, C: BBk E R R, D:
AL F BRI

A: Chinese sea buckthorn from Inner Mongolia, B : Chinese sea buckthorn from
Shanxi, C : Altay Big fruit sea buckthorn from Xinjiang, D: Yulu sea buckthorn
from Hebei.

He L AORRE; o RN OBIROREE; b FrECRRANTEE. [
—Iebr EARA R TR RTE 0.05 K PFZF RS, FH.
Note: L stands for brightness; a is the range from red to green. b is the blue to
yellow range. Different letters in the superscript of the same index indicate
significant differences at the 0.05 level, the same as below.

B 1 FEOANRR R EESH

Fig.1 Color analysis of sea buckthorn pulp in four areas in China

2.2 DAY SRR

CART A T & FHERT Zeta FAAAENPRAN D
T M R A . T 2 T, DR A AT A
e & BAE 3%~ 7% 8], HALvayb (6.53%) nIiE
PEE T & B, WAL BE (6.30%) k2, #ismybik
(3.27%) WAk WBERMFENE SR WL 2 Fw, W
SV (1 644 mPa-s) FUFEEVDEE (1 655 mPa's) %
FEEEEET LY (1 559 mPas) Fif b ¥ ik
(1547 mPas) (P<0.05) .

JE I S SR 2R T T FEME R RD Zeta HAAT, SRITAL
IR R BRI R e . — ORI, Zeta ALY
Y B ER =, OB R HE R 280K, AT IA 21 4 5k etk
Ao MM Zeta HALLAXTEMAL, FORLEHEF 717N, AHEE
£, REAEE. WA D BIK T Zeta-FAAL A15R 2 FT
N, W db s 1 PR B YD B Zeta- HE AL E B E £ 7
(P>0.05) , TAZEH TP Zeta- AL B ZL T UL E =AM

Zeta-potential/mV

I F—3Ebr AR RERORAE 0.05 K FEREE, TR
Note: Different letters in the superscript of the same index indicate significant
differences at the 0.05 level. The same below.

2.3 DERIRAYEERR R

W 2a For, AFEHBX VB A ERE (Titratable
Acidity, TA) &R ZEFRE, HApmdbybiidnribe iR
TE (281%) i, ZUAITE (1.81%) FN S &bk
(1.36%) 2 1%, FImPBE (0.46%) K17 15, X590k
AR RIS ZE R E VA, s K.
W, IEAICIRAEREE . IR W S 4 R ] 3 E
PR B2 B

MRV EE R EEREEY R, AR AREZA
AThEE, BIPTEAETE . BRI R S E P, 1Y
AL X VDR RS BE S R A 2b B, DUASHBIX 70 ik
HREESEAAEREZR (P<0.05) , HAP LD
(2.900 g/100 g) i, WE I (2.720 /100 g) IR,
HEEVLE (0.790 g/100 g) FAl; SHER & EBZIE 240
TE R ZR I, 72 FABH - B A b P B 52w ok 300 P
I [A) 35y 2= e S bl 1

PR LU A UL R Bl VD R R H AT K ECH
WL ER . AT R 32 B RN S P FE s I ] 2a FIE 2b
FHs v AT DU b ok, N B VD B B R b
(1.997) K, Frmybiikz (1.710) , 7P Bk (1.603)
=, WAL BREERLL (0.523) /).

o AN 5 i ot B 90 Bl 2R AT IR VAN, B 2¢ Bt
TR, TE KRR PR T, 4 S SRR B 15 1
ZE AR, MAEREVRTTIH 4 A SRV B2 R BOR,
HAERZHEBEVDWNENZ LD B, ¥or&m
(15.25 43> , WY 7 k2 (13.00 7)) , HraEyd
BRI 1345 56 =, N 10.16 43, ] AL ¥ B9 45 7> (K ( 8.08
YD 5 BRANT 4 A SRR BRI AT SR A VR
BB KON A E I (5413 40D i iV R
(47.62 43 + FrEEVHE (46.18 73D FJ[IL¥bik (40.40
550 o R E I B VA AR R L2 A R, B
PR TER S R e e . A IRRWT, T O
BEMAREZRNE EB (1925 73 , b
w2z (16.68 73) , WPEVWEEE = (14.70 43> , Wk
Wi /N (11.40 73 .
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20
° o 18F
g 21of
S @ Rl
2 <5 ol 10k Aroma
g ZE2 N EZA {5 Color
£ S0 g§ Y /4" Taste
= oo 8 /\ BR 12 5% J¥ Acceptability
@ Ze N
2 5 TN
= 5 4H /\
= ; TN
4 L 2222 0 : ! z 0 e,
(IR E ST R A s sl wde e L7 ok
Shanxi Inner  Hebei Xinjiang Shanxi Inner  Hebei Xinjiang Shanxi Hebei  Xinjiang
Mongolia Mongolia Mongolia

7 HhPlace of origin
a. YR T e IR
a. Titratable acid of sea buckthorn pulp

7% HhPlace of origin
¢ IHESRIR T VE 3 20
c. Sensory evaluation scores of sea buckthorn pulp
B2 wI AR R A S

Fig.2 Taste quality determination of sea buckthorn pulp in four areas

7 HhPlace of origin
b. PRI SR
b. Total sugar content of sea buckthorn pulp

2.4 PRI EZEEMRS

DA B X VD R s By B & R 3 o, Ll
(1.258 mg/g) « W5 (1.067 mg/g) AL (1.141 mg/g)
YRR S A AN TR (0.197mg/e) YO S
I 3~4 15, X5 BOK & B VI .

KRS bRV E NSRS, WYt
HEEM R EYRP, TGP AR T W
NEAEBPAML. T PUBSEM. A XY
PP PR EERIEREE (R 3, Wb
(37.15mg/100 g) KA MR E RS, WAL B E
& (2619 mg/100g) Kz, AERHY S & E
(4.6mg/100 g) K. AR 78 RIS A SR b ik
MR MRS ENERYE, HENE M REES
KA R G, FRERR SH XA, 5A ST E &5
R

Wl E S YR, BN iR FR |
HhgEtE R C A AMAE B REBZEMEN, TUHTIHRITR
REMEZ P, PUA L X Pl 428 R C S RINE 3 iR,
Huiva, WEE . bbb 4R ¢ SRR E
5, LN 21~23 mg/100 g, HEEDHMT4EER C HEE
FZTHM =X (P<0.05) , A 17.96 mg/100 g. 7E
Sytatova ZEPOF T R I, TEURT 48 h JE DR
giE R C A EAE 98~365 mg/100 g Z I8, AT 5E 1)
NP AEE R C SR, B PEKE, KX
MsE g B 8GR 7 b & D B4 A
F C W& EIL 5 ) e AN TR 56, Ut vb 4
A C KT AR Sk Bk 32 MR IR 5 2 B IR 3 % .

=3 FNXIDERIRE MR 5N E
Table 3 Determination of active components in sea buckthorn
pulp from four areas

H Iy} S Tk e
Item Shanxi  Inner Mongolia Hebei Xinjiang
Total phenols/  1.26+0.17*  1.07+0.15° 1.14£0.10° 0.20+0.11°
(mg-g")
KA bR
Carotenoid/  15.89+0.06°  4.60+0.74°  26.19+4.57°  37.15+1.29"
(mg100 g
$eA % C
Vitamin €/ 23.57£0.69° 21.35+1.96°  22.46+1.17°  17.96+1.28°
(mg100 g™

2.5 CERRIMEMNEMY

PR S H IR Z MRy, A R I
FHIESE Vb 4R CL 2 RELL A 2 I8 A IR M9t
EARTEYE, RAE DT b T R B Sy
PARHEME 7K, Ursache S8R 78 AP IESE T VW 35
KL MR L WY PR UA TGN . DY 1 X Vb ik
HUAAMERNE 25 R AN3E 4 From Ll v v IR 4 50 VD ik
i) DPPH H ti 55 R A 70 .25 i T AL v i B sl b
W (P<0.05) , T PYMBIX YRR ABTS H HEHER
Re /I 2R BkJR ) FRAP V&1 (%4, 5 DPPH
B HIEERREE B, L. WL FRAP
KV 2 i T AR AT SR b R . AHEE T S, BT R iR
PR AE B IR AR, X5 7 D T4t RARRE: ¥
TREI PRI 5 F i T B & B AR A R

x4 EIMKPBRERRENELE DT

Table 4 Antioxidant activity analysis of sea buckthorn pulp from

four areas

S 176 R e i

Item Shanxi Mongolia Hebei Xinjiang

DPPH a4y 22.61+0.70°  20.72+0.69°  18.44+0.52°  15.87+0.58¢
Trolox/(umol-g™)

ABTS 4y 57.11£2.42°  60.04+5.89"  51.08+4.32%  52.75+£3.61°
Trolox/(umol-g™)

FRAP | 38 1841.30°  42.6745.17° 26.60+849° 19.50+1.42°
Trolox/(umol-g)
2.6 XM

VYA b X VD W 5 TR A 0] A DG AN SR 5 o,
PWliS% DPPH H HEE R 71 5 H IS BT
ek C UL A E 2R EIEMHK (P<0.05) ;5 ABTS
H &G 15 BMS EREIEMHK (P<0.05) ; FRAP
BB TR R S ARE. A E R R AL (P<0.05) .
MR Sl & &5 i ETEY . v e S
MAEEZR C FEEREFEIEMRE (P<0.05) 3 HERKCH
HBEAEMEE Y. AT e R AERE SR E A G
(P<0.05) ; MHEHE NRETELSWHRKOESERE
k%, S504E (o, b)) BFEIEME (P<0.05) o A,
P RaENE (Zeta HIAT) SHAAME (b°) W IEMK,
HFhE S Ry 4E2E R C. R E BRORT AT VA M [ KT
BEMFR (P<0.05)
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Table 5 Correlation analysis of fruit quality indexes of sea buckthorn pulp in four areas
; ; ; Ty o s L HEERER C .
Sz F R e kL ke BFD EE Ry . T i R R 24 Zeta-FAAL 75 ] = Sy
F %7& a1 %?' b5 Color Color Color ?‘”;. [ ) Titratable -, " Zeta- R KNy r\.’é‘ Total DPPH ABTS FRAP
ruit quality index value I valuea  value b Viscosity  Soluble - Total sugar otential Y itamin Carotenoid henols
solid P C content p
L
Color value L 1.00
B a
Color value a -0.49 1.00
@b
Color value b -0.077 0.88 1.00
BHEE Viscosity  -0.54 037  -0.0088  1.00
WEILEIVD g4 079 054 076 1.00
Soluble solid
A E R
Titratable acid 0.84 -0.68 -0.26 -0.82 0.86 1.00
JBE Total sugar -0.16 -0.72 -0.83 -0.25 0.68 0.25 1.00
Zeta- 1L 0.36 059  -033  0.028 0.18 033 1.00
Zeta-potential
W C AR
fﬁﬂzi C ot 0.30 -0.68 -0.50 -0.59 0.88 0.71 0.61 0.027 1.00
Vitamin C content
< 2=
KNE f\:f: 0.037 0.84 0.98 0.038 -0.56 -0.23 -0.90 0.49 -0.51 1.00
Carotenoid
J5B Total phenols 0.44 -0.86 -0.68 -0.69 0.94 0.77 0.74 -0.24 0.81 -0.69 1.00
DPPH -0.099 -0.68 -0.71 -0.42 0.77 0.37 0.96 -0.21 0.73 -0.79 0.80 1.00
ABTS -0.30 -0.35 -058 0.14 0.14 -0.18 0.58 -0.67 0.13 -0.60 0.34 0.56  1.00
FRAP -0.13 -0.86 -0.86 -0.074 0.55 0.19 0.87 -0.30 0.49 -0.93 0.65 074 037 1.00

R, Yok ey, 4E2E 3 C. B E R I E T
Fan HAPU AT S AR S, IR A Th Be Vb ol
N ERRE BRI s T IREHE N R A LR A
Zeta-FEAL TR FR AR /R FERMUARFAE SN T 5 R, mT A v ik

A IR P S R
2.7 OBMERPELZMERS

F 6 WTEE T DA X PP iR A S R R PR R
gy, HATH 153 Bk &4, HPREOAREE (67 FD
ARG 3-HEETR]R 2-HETE, FROl, CRRKEE, X
HIR ST e, QRN 57N, 3-FETR N
& R A8 M), BREKARE, RARE, ECOR, X
R, S-FE-1-ClESE; B2 (14 O , A% 2- 55,
RS, ROBE; BRI s MO MEEZE (3 M Sieds
Yo TR B ISP P B R M R b, R
178 ML &), HARZHMUEM SRR
K R OEGR. KBRS TR TR, P,
2-BEHR . 2-THS AL E . B SED v s i b
AT SE PR E BT, BRAAEYD IR 3L Fh S EAG I Y 93
MEY), HAIREREMMEERtahE, BE
B FAAERERNZES, X5 2 H PR S % 2% 1
YRR, MEH o Bk ki, 4585 AR 0 A4
R, BIAREMEER LAY .

PO/ X VD BRE R E RO I S R E R B3 . Fr
3t PCA (B 3) RGN FE RS PCL F PC2, e
TRES 96% M £ 5, o PC1=58%A] LA R X 4 11 74
W, FE R, ERRELCKINE. CRIKE. IE
O, RHEBESES RN PC2=38% 1] LA R X 7
TACVP A A S Vb, 2 ok R OO 3R AE -3
THEREE 3-3¢M . 1,3-RCT BOR . 2-H-1-f ke R H
FROP TG AR NER. E¥RE. RRESENE
o AL FERD B REAE RV TON 3-F 0 2-FEREEE |
S TR NS DB RHEE R TN = IR 5

BE. 2-HIEE TR BE AT (HIRE) AR OBE: Hrasybiid
RREFE R IE Rt 2,3-8-2,2,6- = HIEEZR B 1l
VUYL A B A K B/ Dy 128 Ff, b ARV 4%
RIS BEE. 230 Lhs.
Fo MMEKIPRRRIFEL MR DM ELSRITEE
Table 6 Comparison of determination results of volatile
components in sea buckthorn pulp in four areas

(ug'L")
s et wE PEE e g
ode . Inner R .
name Name of compound Shanxi Mongolia Hebei  Xinjiang
[ 5693.88 14 912.428 16 796.423 6 444.403
C-1 7S] 2105574 571495 4326909 2535.972
C-2 I 37276 149201  69.424 155423
C-3 IEEE 172534 114.135 277471  109.617
C-4 1P T — 70.36 52.55 18.051
C-5 R 186.674 738298  902.167 345.135
C-6 25 132412 32443 87073 54818
C-7 K 2937.089 7181.372 10450.355 2 528.528
C-8 2-(EEL) 2B 8901 121753 139377  46.686
Cc9 5-F L 1O 86.479 452785 314339 329313
C-10  6-F3E-5-Piffi-2-F% 15604  284.897 111311 292414
C-11 5 TR 11337 52234 65447 28446
[ 35683.699 18137.041 33095.157 6614.89
Z-1 2-HIE TR T BR 754.957 9502  238.338
7-2 KR TS 26495  93.102  70.146  37.341
Z-3 2-H BT RR A R 179.542 16427  48.083

Z-4  3-HETmR 2-FIETHE 4435.142 7434.876 12016.234 3 158.1

7Z-5 SRR S 23.087 198.433  60.61 42361
7-6 FIR 6767.01 60.778 526223  27.54
zZ-7 (SN 1027.072 27.573 230.69 6.366
7-8 B TG 392.51 9.05 13.948  3.022
7-9 2 R S TR 7551.692 602.059 3088.627 221.61
Z-10 . 12532 18413 2.018 17.395
Z-11 95T LB 440957 31739 31002  6.302
Z-12 BElE 218 210287 23.448  106.692  16.12
Z-13 2K F R TS — 663202  223.691  440.827
Z-14 R s 8640.56 118.599 2981226 29.62
Z-15 KR 71657  17.25 15.084  4.955
7-16 SRS TS 10.805 583.99  87.478  124.919
Z-17 2-$REE3-HETR M 131288 43299  188.013  13.771
Z-18 4-ZIHIR LT 158.087  1.864 5.156 0.201
Z-19 LK TG 14518  44.81 26401  12.295
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SR 1.0 g o ol e
— s — 08 T L
L5 A wE PEE oy g I P
Code . Inner . . 0.6 P s
Name of compound Shanxi . Hebei  Xinjiang —_ R i -+ o,
name Mongolia & 04t G S
TS 35683.699 18137.041 33095.157 661489 B ool e Y
720 2-FUEDIRG 3-HIAETHEE 78238 427746 63984 122111 SR S A
z21 IR I 1956.001 2740.668 8365.653 775.189 Toof TR e
Z-22 5T B OBR 46.837  69.299 - 19.933 B sl e 2,
Z-23 ZHE3-BRE3-HIETERRR 105577 100.97  462.937  20.031 Moo s e )
7-24 2B LT 114.575 345203 614.088  96.402 e e il
725 2R IR 15443 102.085  92.986 26.8 08 = e o
7-26 TRVl - 306542 84507  126.366 op oo,
z-27 StIRFR A 19364 41155 45892 10979 1008 06 04 02 0 - 02 04 06 08 1.0
728 2T T — 1868495 643431 674.146 FHIT1(PC1,58%)
Z-29 3-HETH OB 1072.608 249.839 1465.603 58.108 e C-1 REFRE, HABRF T WK 6,
7-30 (AR 22 _ 103.036 9.794 15.575 Note: C-1 stands for isopropanol, the other symbol can be found in Table 6.
Z-31 2-W§I@"§AE5 575768  73.504  271.605  19.447 B3 wA R R A A AR R R TR
7-32 R B 145288 35903  197.209  21.267 ) ) . .
7.33 S 2 1361164 264671 297745 49539 Fig.3 PCA analysis of aroma and volatile components in sea
7-34 R 5 T g 3011 150.133  103.174  60.677 buckthorn pulp in four areas
7-35 5T ERIER 138.582  174.468  199.929  40.562
/N NN J s y
736 2-FHERPNEG - THE 73.877 5009 27.885  10.778 2.8 OMHXIDEREKND FIEMEE S D
737 2-$§?$?QE 46348 110.284 64759 14208 Xof YA i DX 0 JeR R SR P R v RSCUBAR AT I TR 5
738 2-ZIETHRTH 17319 15966 20272  3.606 " g \ .
L@s - 33555 215236 22843 243.646 MrE/NF Al gy, R EAE E AT X b ik, RN
Q-1 T 11407 138269 82467  160.456 B R 7y (GR T« SE%5E T 60 NEEHE RN T 457,
-2 = 22375  2.827 22483 4464 \ NN e, 2 )
o g s T A e DAL E, MEORY, ISR IR
Q-4 i‘fﬂﬂ% 54.795 40.668 37.095 39.693 % 7 EI’I‘H!IZ;@‘@#&%‘IEZE%%E%E
Q-5 W 2322 16549 72842 14779 . L .
Vv
Tk 65281 636007 611238 325703 Table 7 Screening and identification of active components of sea
T 2- B 4083 2519 17.168 1399 buckthorn pulp in four areas %
T-2 PR L R A5 T 24781  464.758  148.729  222.107 &i RE /e g Vﬂirﬁ I F
T-3 2-T 1 — 11.932 17.665 3.649 name Name of compound Shanxi Mongolia Hebei  Xinjiang
T-4 332 8342 10622 2841  11.182 QA TR 430 3.78 3.07 7.61
T-5 32T T 22424  136.046 394771  74.007 RREL
; 5¥5 - Eﬁyg DEA o ;ﬁ%ﬁl 2 5334 4608 4230 66.63
T-6 T AT 5.654 10.15 4.495 13.359 riigeetiy
- 1-H OA 6-1 )\ B R 1.07 1.61 1.67 1.40
2 113.088 323.116 637.438  140.13 G [6]-%M) 1.95 2.69 237 2.04
S-1 2. 6.141 100285  34.987  44.561 X 1,4-D HIZR 0.19 0.30 0.24 0.01
i _ _ ¥ 97
$-2 PR 31476 11931 18.66 poa 1213z 053 071 067 065
-3 i 28024 19013 9909 6476 A
S-4 sk 44478 14394 16649 6357 DA 2,2-Z HIRESRIAR 043 028 013 046
$-5 SRR 34445 100949 554814 35372 ™ 3’4$’§§§%'3' 0.43 0.44 036 0.15
S-6 S-SR LR — 56.999 9.148  28.704 358 ukﬁﬁéﬁﬁ*ﬁ%
R GRS
[ 99.646  143.468 241.389 100.119 HG e 0.91 1.34 1.28 113
WT-1 Xof I 6974  6.107 8.761 4474 3.5-— T H-d-
WT-2 i) 2 17.63 18422 24243 17374 BHA BRI TR 0.14 020 0.12 0.06
WT-3  2,2,4,6,6-F.F 3P 5.494 3.609 18.127 3.512 DBB 3,6-#4@;%-1, 023 0.19 026 0.14
WT-4 2,4- 7 B L Prg 4.943 19.06 16219  19.451 2-7;324’5
WT-5 A 975 11109 14057  9.819 AA K 0.4 0.61 0.67 043
WT-6 PR 40889 78497 132474 41848 A IS 0.03 0.02 012 015
WT-7 4, 4-—HHBk 13.966  6.664 27508  3.641 CPA H ORI 1.08 0.68 0.90 1.58
T 69792 505774 375.746 324.442 MA PR 091 L7 106013
35 6. FF - DZA L R 1.15 1.57 1.52 1.35
TX-1 RO - 42772 5797 21.004 D-P a3 B 7.87 8.81 1330 142
TX2 P 286 6.808 18.48 345 EG  RILKRBOTEE 016 0.27 026 024
TX-3 e 55724 411424 318911  279.966 EC BT IUAE 350 086 148 187
2, 5. 4 EA PRSI 1.35 0.91 0.24 0.97
TX-4 ’ ET:’%; ’ 11.208 44.77 32.558 20.022 I BRER 021 031 0.30 0.28
W 1121167 158364 260.681 74.776 IN SRR PR 109 1.66 153 137
’ ’ ’ ) 1L 23y 3-8 R -
M-1 U 0409  9.076 5397  4.694 GR 17 %ﬁ g?ﬁﬁ 3.40 9.40 103 280
M-2 AT 7 AT - 124406 44775  60.815 L-A FEER 1.44 1.81 1.07 1.04
M-3 SRR 3121 7294 9818 2038 L-TA kel 1.94 4.38 7.41 1.30
M-4 4N TR K 1117.637 17.588  200.691  7.229 MT %%i*ﬁ 0.12 0.04 0-10 0-11
MG NGRERHELY 027 016 001
HoAth 1.416 6.82 10291  8.526 H U F S : - : :
QT-1 P2 1.199 2.574 1.512 1.122 Q R 0.20 0.23 0.10 0.43
QT2 2.7 BRI _ 2533 3161 2786 PB2 JRAETH & B2 0.27 0.39 0.17 0.17
- e ’ ' ’ SA W 0.27 0.34 0.34 0.32
QT3 1L1,6-=HH-12-—42Z% 0217 1.713 5618  4.618 VA R 013 028 020 0.03
BE 43161527 35038274 52256.793 14276.635 VC e % C 0.35 0.74 0.98 0.04
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Fa B 4 s, KT 5 A FRG, 3
fRFE TR 98% M Z 7, Hoif PC1=63%1] LA 211 [X
SN SR WAEYD R, ErIED WO L e Vb R, =
FEoRVR R R R AR N-G- 5 E R H A8
s, ROEHERSE S &N ER, PC2=19%M
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a. Principal component analysis score chart

i QA MKRETIR, HMhsF5 WK 8.
Note: QA represented quinic acid, and other symbols are shown in Table 8.
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PC3=9% Al LA 25 [X 43 th 75 ¥0 i 5 3 Ath = AN Hh X 11
Wik, EREFEFER 1, 3-8 FE-12, 24-HR.
TR S EER, PC4=5%A1 PC5=2%1] LL[X 7> ¥
YD AN oA = AN M X YD B, 22 ok VR R B d-fiT
T W W 55 20 43 o
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Fig.4 Principal component analysis of polyphenols in sea buckthorn pulp in four areas

2.9 EMEXARMEDREMRRESITN
2.9.1 w3 KRR M bR oAb S i 09 B T 247

X Y A 3 DX AR A it Aol b SR ot S5 48 4 R AT B dfa A
HEAL AR IR, S AT A PR 4 A5, R oK Ty 281
BEATIERE IR 15 B A T T HATHERE, W& 8 frn.

*8 MMtXRFRMDRERAEF SR

Table 8 Common factor analysis of sea buckthorn quality in four

areas
Fgz iR E R A Common factor
Fruit quality index fi 5 5

P b Colorb -0.962 -0.223 -0.159
P a Colora -0.725 -0.483 -0.491
Zeta-Hi{7 Zeta-potential -0.927 0.372 -0.045
Z5#1% | Carotenoid -0.953 -0.302 -0.016
S FE Total sugar 0.782 0.573 -0.246
ABTS 0.917 0.037 -0.398

FRAP 0.908 0.400 -0.121
DPPH 0.633 0.735 -0.243

[y Total phenols 0.492 0.827 0.272
442 C & & Vitamin C content 0.327 0.930 0.166
FiJ¥ Viscosity 0.251 -0.918 -0.306
AVATER 4 Soluble solid 0.297 0.911 0.285
A3 5E#R Titratable acid -0.007 0.742 0.671
3% L Color L -0.142 0.301 0.943
HFAEAR Characteristic root 6.416 5.407 2.176
TIHR# Contribution rate/% 45.831 38.623 15.546

RTT R ARA 45.831 84.454 100

Cumulative variance contribution rate/%

W, A 3 AT, H BT ETTE
EF] 100%, [FRHAFAEEL KT 1, AR S vb ik
MR R ME B 2381 AR FRITTHR RIS 2] 45.831%,
AFEEPE b O o, KA DR Zeta-HA7 L S HE L ABTS.

FRAP fH, ‘BT 807 7371 9-0.962 0.725. —0.953.
—-0.927. 0.782. 0.917. 0.908, EFxMLyblRaE. FHnk
KbraimEtE: 2 2 MBI T RITTIRE A 38.623%, fLFE
Yz C FE. TIVATERETEY) . R, REER, e
B R T4 0.930. —0.918. 0.911. 0.827. 0.742, T %
SRBRLYD WO R R s B 3 NAR T TTERE A
15.546%, FEBAFEEE L, HETEMN 0943, FER
WD R
2.9.2 w/AH R AR RM I BRSAT SR 6 & B TS
Fa bz AP

X DY AN 1l X AR R A Y0 i P B 4T R 7 A, BRI
R, I R 7 STk R O R E ), g v R S R
gia o (fz) W H s BA . f2=45.831/100f+
38.623/100,+15.546/100f;, JEIIFALHEL, FRAG P04 HE X
WL G0, AR B THET, Wk 10 Frx.
WRIEER 9 B51, VUAHX ZEE 13k A, v,
WS e, Ho, Wby S 1 A FHEES 1,
O U LR e e, R RS B LR, PUALTE
AR, 852 DMARTRIE 3 NARTHEES 3 IR 2,
HREszhgetE R C. BRI E IR S EROE T, B
HIZEERL, e ntm. Wy Ies 1 MARFHE
1EE 2, RS FEEGEH, S B A RaE S,
F2ANNETFHAES 1, KPR C. MHERS &
WE, ROBRWERER, 53 MNARTHES 4, LR
FER 2, GEEDHES 2. WE S 3 MARTHE
RS 1, KBRS ERBIT, 51 AAFETHE 2 4
AR TFHAES 3 M5 2, P BR a2, A
FEBAK, 4R C. AMATHERSERET, G5
B HAESS 3. ERD s 1 MAR TR 2 NMARTH
HEAESS 4, FRSUE VD I & B, Pra s e fm 2,
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iz, 53 DA THHES 3, HIbB R,
LRER T HHES 4.

x9 OMEXKFMHDBRBRELEFESFMEETN
Table 9 Common factor scores and comprehensive evaluation of
sea buckthorn quality in four areas

H 2R IR INFH T INER - g/:; =i
Cultivar Common Common Common Comprehe-
Sort Sort Sort . Sort
names factor 1 factor 2 factor 3 nsive score
[“ﬁ. 0.03316 2 |1.15013 1 [-0.96234 4 0.31 2
Shanxi
MEH
Inner -0.56208 3 (046173 2 | 131182 1 0.12 3
Mongolia
YEJ'“:_ 1.39209 1 [-0.51876 3 | 020734 2 0.47 1
Hebei
%ﬂ% -0.86317 4 |-1.09311 4 |[-0.55682 3 -0.9 4
Xinjiang
3 & it

1) A [ PUAS b AR R M o Py AE (358 PR T
. DHREWD R AN BUSEAL G T I T EL R B fEEETT
T, P b EHigm, WAL EHIKZ, WL
B FEWER T, AZEEVBRERRLE (1.997) &K,
B E D B WALYPBREIBERR L (0.523) /b ERE
AV RIK. (R T T, RN S A E
Z KT A IEYb i (P<0.05) , WiVl Zeta-
HLA R 2 N T o = AN X VDB, 7 DhREPEY 5 U7 1
WY B PR S R E, WAL RS
(ll4mg/g) Hm, H@BPBREALT PR E
(37.15mg/100 g) fxfm, ALV R R 2K P RW &R
(26.19 mg/100 g) Kz, MPYAHXPDBgEE R C IS
BELHEZER, HEEGEERAN 21~-23mg/100g; Wl
W BRI B3 T A = A FE SR TE T
Jiif, S IR KT B e

2) 4 MRS PRI MR A R /N o id
W AE R 0 W 55 5 o IR R MR 5 T, SR
153 FikEYr, TN X DRI R M R O 25 S LA
BE . AN IR b, A 60 ik &4 .

3) PUAHEIX AR VDR FY 14 T AR AR R 1
SIATAR A, PRI 3 NMART, R ETERRIET]
100%. 2 1 AHFHITTERER IS E] 45.831%, FE b
TR B FEMPUEATEE:; 28 2 MR TR N
38.623%, FEIR MBI CIBER S s 2R 3 N AR T
TTHRE N 15.546%, FERMIPTIKKIRE . B4558 5
PR AR ZYAS Y, DUt AR R MRV Bl P 25 6 b R 15990
WAL, VbR, AE AV, BRI
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Evaluation of the comprehensive quality of sea buckthorn fruit in four
areas of China

Fang Guiping?, Bi Jinfeng?, Liu Chunhai®, Yue Lihua®, Li Xuan?, Liu Jia®, Wang Ya'*
(1. School of Life Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China; 2. Institute of Food Science and

Technology, Chinese Academy of Agricultural Sciencel/Key Laboratory of Agro-Products Processing, Ministruy of Agriculture and Rural
Affairs, Beijing 100193, China; 3. Chengde Yuhangren Alpine Plant Application Technology Co.Ltd, Chengde, 068451, China)

Abstract: Sea bucthorn (Hippophae rhamnoides) fruits are gradually used to develop various functional foods, due to their
high edible and medicinal values rich in nearly 200 kinds of nutrients and active substances, such as polyphenols,
polysaccharides, carotenoids, and flavonoids. This present research aims to clarify the difference of Sea bucthorn from the
representative places of origin, in order to provide the selection basis for the research and development of the Sea bucthron
nutritious products. The Sea bucthorn was collected from Shanxi, Hebei, Inner Mongolia, and Xinjiang in China. The varieties
of Sea buckthorn were mostly used in the processing (Hippophae rhamnoides. L. Zhongguoshaji, Hippophae rhamnoides. L.
Yulushaji, Hippophae rhamnoides. L. Neimenggushaji, and Hippophae rhamnoides. L. Altaydaguoshaji). The quality of fruit
was comprehensively evaluated from the aspects of color, texture, taste, flavor, and nutritional components. Gas
Chromatography-Mass Spectrometry (GC-MS) and Ultra-High Performance Liquid Time-Of-Flight Mass Spectrometry
(UHPLC-QTOF-MS) were selected to determine the volatile components and small molecule active substances. The
comprehensive quality of Sea buckthorn was explored to determine the difference in four regions of China. The results showed
that the Sea bucthorn from Xinjiang was the brightest among the four regions. The highest sugar-acid ratio (1.997) was found
in the Sea bucthorn from Inner Mongolia. The sea bucthorn from Hebei Province presented the highest polyphenol content
(1.14 mg/g). By contrast, Xinjiang Sea buckthorn shared the highest carotenoid content (37.15 mg/100 g). However, there was
no significant difference (P>0.05) in the vitamin C content of the sea buckthorn from four regions (21-23 mg/100 g). Moreover,
there was a significant difference (P<0.05) in the antioxidant activity of sea bucthorn from the four regions. In addition, the
Shanxi Sea bucthorn possessed the highest scavenging rate of DPPH free radical. Inner Mongolia sea buckthorn presented the
highest ABTS free radical scavenging rate and iron ion reduction ability (FRAP).A total of 153 compounds were detected in
the sea buckthorn from the four regions, indicating the significant difference in the volatile components. The characteristic
volatile substances in the Hebei sea buckthorn were 3-octanone, 2-heptenal, and amyl isobutyrate, whereas, there were the
isopropyl isovalerate, propyl 2-methylbutyrate, and (methylthiol) ethyl acetate in Inner Mongolia. The n-octane,2,
3-dihydro2,2, 6-trimethylbenzalde hyde was found in the XinJiang sea buckthorn, whereas, the amyl hexanoate, basil, and
ethyl decanoate were in the Shanxi one. 61 compounds were detected in the small molecular active components, among which
the main polyphenols were quinic acid, isorhamnetin, aloxone sugar, kaempferol, and quercetin. On the whole, the Inner
Mongolia sea buckthorn was the strongest antioxidant capacity and the highest sugar-acid ratio, indicating a promising
potential raw material for functional products and health products. The characteristic components of sea buckthorn from the
Shanxi were 1, 3-dihydroxy-12, 24-dienoic acid, quinic acid, and 2- [(2-ethyl butyryl) amino]-4, 5-dimethoxybenzoic acid. The
characteristic components of sea buckthorn from Xinjiang were mainly 1-oleyl-glycerol-3-phosphocholine, and aloxone. A
comprehensive comparison was performed on the physicochemical characteristic of representative sea bucthoron in the
XinJiang, Inner Mongolia, Shanxi, and Heibei regions. A factor analysis was carried out on the 14 quality indexes of Sea
buckthorn. Among them, three common factors were extracted, where the cumulative variance contribution rate reached 100%.
The contribution rate of the first common factor reached 45.831%, followed by 38.623%, and 15.546%. The comprehensive
quality scores of the representative sea buckthorn varieties were ranked in descending order of the Hebei, Shanxi, Inner
Mongolia, and Xinjiang sea buckthorn, according to the comprehensive quality evaluation model. A better performance was
achieved to compare the color, taste, flavor, active component, and antioxidant quality of sea buckthorn in four regions of
China. The finding can provide the technical reference and application approaches for the raw material selection in the series
of sea buckthorn products.

Keyword: principal component analysis, quality evaluation; sea bucthorn (Hippophae rhamnoides), color; functional
components; aroma component



