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Abstract: Carotenoids are a class of natural pigments with an isoprene structure. Due to its highly unsaturated structure,
carotenoids are unstable in vitro and prone to isomerisation and degradation during processing and storage affected by
factors such as light, heat, and oxygen. Lycium barbarum L. is rich in carotenoids, mainly zeaxanthin ester, which differs
from carotenoids found in common fruits and vegetables. Therefore, it is of great significance to understand the stability of
carotenoids of Lycium barbarum L. to promote the comprehensive utilization of colored food matrix. This paper briefly
reviews the carotenoids compositions of Lycium barbarum L., focusing on the effects of processing methods (drying,
mechanical crushing, fermentation, etc.), food antioxidants (vitamin C, citric acid, vitamin E) and environmental factors
(light, storage temperature, oxygen, etc.) on the stability of Lycium barbarum L. carotenoids. The degradation pathways and
products of carotenoids during processing and storage in Lycium barbarum L. are summarized. Carotenoids are enriched by
preparation of liposomes, microcapsules and nano-emulsion, and the addition of food antioxidants or edible oils can delay

the oxidation of pigments and improve the stability of carotenoids in Lycium barbarum L., to provide references for the
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efficient utilization of Lycium barbarum L. carotenoids and the development of special medical foods and health products.

Key words: Lycium barbarum L.; carotenoids; composition; processing methods; stability
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Table 1 Carotenoid composition and ion information of Lycium barbarum L.

IR FL B MS/MS (m/z) EZ P U
" %%%Ez ” [M+H] 545.3, 81 [14]
yyﬁ%agtle“% [M+H]" 537.4,1773 [14]
%cﬁ%zr% [M+H]' 537.4, 81 [14]
;%Egg‘ [M+H]* 585.5,109.1 [14]
ﬂﬁ%ﬁl%n [M+H] 433.3,341.1 [14]
Lut;ign;ﬂitgggﬁzster [M+H-18]" 761.8,533.5 [14]
ﬁtgl %r;ly%%a%ggé [M+H-228]" 761.8,533.5 [14]
vioggggg $%}§g£ate [M+H] 741.6, 653.5 [14]
Ziﬁg}%ﬁgﬁggﬁge [M+H]* 906.9, 533.6 [14]
Zea’;‘;gl%“ %}‘}Z&%ﬁ%ﬁ%&gﬁ;m [M+H] 990, 761.8 [14]
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k1
ZH A B MS/MS(m/z) E= BTN
zeaxanthin-laurate-palmitate .
iy g s (M+H] 989.9.3334 (14]
zeaxanthin-myristo-palmitate .
iﬂé/ﬁ%)ﬁ-[ﬂé%@é%iﬁa@éﬁs [M+H] 1018.1, 533.6 [14]
zeaxanthin-palmitate-stearate ester +
PR B R PR A A R TR [M+H] 1074.1 [14]
zeaxanthin-oleate-palmitate .
TR Bt [M+H] 1071.9. 7898 (14]
f-cryptoxanthin myristate ester N
I A AT [M+H] 763.9,535.5 [14]
“‘%’%‘%@ﬁgggte [M+H-18]° 821.7, 565.5 [14]
"e%cgge [M+H]* 601.32 [15]
. jf%ixgarﬁg% " [M+H]" 811.7 [15]
f-apo-8'-carotenl .
BTN |22 [M+H] 417.3,3253 [14,17]
p-cryptoxanthin palmitate . -
Bl TR R [M+H]', [M] 791.9, 791, 790, 535.5, 535 [14,17]
amh;g}%fgf%nhua [M+HT", [M] 585.5, 585, 584, 175.4 [14,17]
lutein N " .
g 2 [M+H]", [M+H-18]", [M] 569, 568, 551.5,175.4 [14,17]
lutein palmitat
. ;‘;‘%ﬁ;ﬁé% [M+H-18]", [M+H]", [M]" 807, 806, 789.8, 789, 533.5, 533, 551 [14,17]
violaxanthin dipalmitate
i ﬂﬁ%@ﬁ% [M+H]* 1077.9, 821. [14,18]
seaxanthin dipalmitate [M4-H]*, [M+H-256]", [M+H-2PA]*,  1300.1, 1045.9, 1045, 1044, 789.7, 79.6, 789.5, 14172
ERS e vscza [M+H-PAT*, [M] 789, 533.5, 533.4, 533 [14,17-22]
ﬂ/’%agtin% [M+H], [M-92]*, [M]° 537.6,537.4,537, 536,444, 413,375, 177.1  [14,17-20,22]
zeaxanthin + e o1+ 2 + _ 569.4,569.3, 569, 568, 543, 533, 551.4,
KA [M+H]™, [M+H-18]", [M-92]", [M-394]", [M] 469, 476.4, 175.1, 477.5 [14,17-20,22]
thi
“e%‘jgﬁm [M+H]", [M+H-18]", [M]" 601.4, 601,600, 583.4, 565.5,491,393  [14,17,19-20,22]

9-or 9'-Z-f-cryptoxanthin
95%9°-Z-B- B H it
15-or 15'-Z-zeaxanthin
158815°-Z- F oK 8 i
f-cryptoxanthin
BRI
zeaxanthin monopalmitate
FRE AR R
13-or13'-Z-zeaxanthin
138 13°-Z- T KB R

S-Cryptoxanthin monopalmitate
BB AR AR R R
9-or 9'-Z-zeaxanthin
9519’-Z- TR H T
13-or 13'-Z-f-carotene
13813°-Z-B-#1 8 N &
9-or 9'-Z-f-carotene
9 9-Z-p-11%8 b &
antheraxanthin dipalmitate
AL 86 B AU R R TR
zeaxanthin myristate palmitate

KTy SRR AR R R

a-carotene
o- % hER
zeaxanthin glucomannan
TR R
1'-Hydroxy-y-carotenoid glucomannan
VR3-SR
violaxanthinz

e

[M+H]*
[M+H]*
[M+H]', [M+H-18]"
[M+H]", [M+H-PA]*, [M+PA-H]"
[M+H]', [M+H-18]"
[M+HT", [M+H-PA]*
[M+H]', [M+H-18]"
[M+HT', [M]"
[M+H]", [M]"

[M+H], [M+H-PA]*, [M]”
[M+H]", [M+H-MA]", [M+H-PAT", [M]"
[M+H]*

[M+H-18]"

[M+H-18]"

[M+H]", [M]"

553.4

569.4

553.4,553.3,535.4, 461,497

1062, 807.7,551.4, 551

569.4,533,551.4,469

791.6, 790, 535.4

601.4, 583.4,569.4, 551, 533

537.4,537.3,537,536

537.6,537.4,537,536,445, 444,413

1061.9, 1061, 1060, 805.6, 805, 549

1017.9, 1017, 1016, 789.6, 789, 761.6, 761

537.3,399, 331, 135

965.7

697.5,279,97,78

601, 600

[20]

[17,19]

[16,19]

[18-19]

[16,19]

[16,18-20]
[16-17,19-20]
[17,19,22]

[16,19-20,22]

[18,22]

[18,22]

[16,20]

[16,20]

[16,20]

[22]
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Fig.2 Schematic diagram of the degradation process and
degradation products of f-carotene under heating conditions
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Fig.3 Schematic diagram of primary degradation of
carotenoids in the fermentation process of Lycium barbarum L.
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Table 2 Carotenoids degradation and isomerization products under different processing and storage conditions
FliE MR RN GRS BT 0 [H 2% WL 5 LR R ST
B MR ¥ T OETIR MS Al S LEATIAY E =P
JEHE R R
NH;; 3.7 mL/min; ) B 2, -3
HS-SPME  GC-MS - 250 °C; 30~ T - FrREmE, 2 28]
450 AUM eI
15-Z-. 9-Z-. di-Z-.
- 13-Z-. p-apo-11-,
K, BE, IR
“kﬂm WA UPLC-MS APCI 20~600 nm P - frapo-13-, f-apo-. - [40]
A R 15-. p-apo-14>-,
: apo-12’-, f-apo-
10’-. B-apo-8’-
p9E R E S S S
nESOZLE,  HPLC/ He; LS mLming 4y pa =,
EEkE  gpLoms  EL 230 C: 40~400 nm L - 15-Z-. 13-Z. 9-Z K. I2T % 6@7[{ P 41
He; 1 mL/min; a—ﬂ‘fﬁj‘%ﬂx B
HS-SPME ~ GC-MS  EI 250 C;70¢eV; K - FrigE | AL [45]
20~450 AUM A
A 13-Z-. 9-Z-. di-Z-.
PSRRI HPLC-MS — —  Ny; 10 L/min; 80 psi 400, 4% - S-apo- 134, S-apo- - [64]
He; 1 mL/min; e 5
; . —& i, JHEAT
HS-SPME ~ GC-MS ~ EI 250 °C:70eV: %R - - JURHEL BT Las)
20~450 AUM AERE  p KT
EARER opam, iF
CE-BR A N,; 5.0 L/min; . 13132 992
Te, ety HPLCMS  APCL 95007, 20 peiz 4 ua 674 - 15-15 c{_z'\ 9, 13- - [68]
b -Z-
i R o
N 3 He; 1 mL/min; il FPREH . 23
ij;j;%ﬁf@? HS-SPME  GC-MS  EI 250 °C; 70 eV; i - - SR, INBRE N [45]
PMIRTRCEH 20~450 AUM [ %/ 7S
AR
- N,; 5.0 L/min; [-p-carotene-3-
R, IECAE
ig%@,lzs C HPLCMS APCI 2500°V; 20 psis 71k e B one. 5,6-epoxy-f- _ [63]
W i 350 C; i< p-carotene-3-one .,
400 °C; 4 pA 9-7-. 13-13'-Z-
W
T N5 Limin o S
ChEMUEf#E  HPLC-MS  APCI 25025\6 °2C0 %El’ “ﬂ: M- - ﬁ‘-carot’ene-3-0ne\ - [63]
1k, 25 ClEg 200 C1 4 A 9-7-,9'-Z-, 13-Z-,
o 13'-Z-, 15-2-
R NHj;; 3.7 mL/min; VAilh 2
%Hﬁ;ﬁﬂ * HSSSPME  GC-MS - 250 C; 30~ HET - _ #%Aﬁ%ﬂ@*g [28]
= 450 AUM
. 2- S SE-6- 57 T
N,; 1 mL/min; 7
HS-SPME ~ GC-MS  EI 250 C;20~  Hlbigms  C7-C8/C8-CY/ - JERPIS O 5
250 AMU Cl4~Cl15 ESINEALIN #%équ
P, 3-S5 /K
N,; 1 mL/min; 2,2,6-—HEIHR
HS-SPME  GC-MS  EI 350 °C; 20~ pH C7~g§/cc9ﬂ)?10/ - i . 2- H@k@% B [33]
450 AMU ~ % i
2,4-T- M
22,6- = HIAERC,
Ny ImL/min; ~  CI~C6/C5~C6/CT~C8/ B, -ERFTARRE
HS-SPME  GC-MS  EI 250 °C; 20~ FIEKE  C13~C14/C6°~CT/ - EIILNEL, g5 [33]
450 AMU C9~C10/C9’~C10’ %22 2-F -S54
(-2 38 -5F
fﬂ;ﬁﬁ% C il
] .

S N;; 1.5 mL/min; C4~C5/C6~CT/CT~C8/ T
?Xﬁ%ﬁf HS-SPME  GC-MS  EI 250 °C; 45~ BUBALEL  co~c10/C12'~C13Y - qﬂ%ﬁﬁ}%gﬁm [33]
™ Eak 450 AMU C13~C14/C14~C15 )

. - C6~C7/C7~C8/C7'~C8!/ Eﬁ%%@m_‘ 2:4»'
Ny 1.5 mL/min; C9~C10/CY'~C10Y IR p IR
HS-SPME ~ GC-MS  EI 250 °C; 45~ S C12~C13C13-C14/ - T, At R [33]
450 AMU - - BRI _zaZi’J\
Cl14~C15 Tk s
HISLHE  2,4-F
N,; 1.5 mL/min; C6~C7/CT~C8/CT'~C8'/ ZInilE g
HS-SPME  GC-MS  EI 250 °C; 45~ Ak C9~C10/C12'~C13Y - 1% | AT IEN [33]
450 AMU C13~C14/C14~C15 2,2,6-=HILIF
il . p-4 % TR
N,; 1.5 mL/min; FH L BRI | o
HS-SPME GC-MS El 250 °C; 45~ pH - - M. 2,2,6- IR [33]
450 AMU SLUNE T
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k2
o . o ) ) ) SR KA = i
W MR RIS TR MS SR 3 W 1 — — E =B UN
EHER M R M
. (120,
Sl one N,; 350 C; 4 pA; 13-Z-. 13'-Z-.
AP HPLC-MS  APCL 250700 1%%62\;\1/(;\ - 9.7 9.7 - [39]
0 @ N,; 5.0 L/min;
B AT, 2500 V; ik - 9-Z-.9-Z-,
nh% 25 comgt  HPLC-MS APCL 55 gyago. 6 - 13-13'-Z- - (621
1000 m/z
CREMIBE  HPLC-MS APCI 3507, 4, /;“_ 0~ WL - 13-13'-Z-, di-Z-5 - [62]
fk, 25 CHEGE (3 8 el S0 GAEN
1000 m/z
T —AARGE

UPLC-MS, Ff 4% & # #f 3t & ( nuclear magnetic
resonance, NMR) &5 F-BEX X W) BT T e o Ffi
7 B R R AR S RIS, R A TR
LU T 2 [& AH 5% 2K B (headspace solid-phase micro-
extraction, HS-SPME) FA 1120 32, &5 & FH (-
JoT i ( gas chromatography-mass spectrometry, GC-
MS) GBI HER P SR 4 o

2.1 MIFATCERE NRIZE RIS

2.1.1 Hi H RS RN T O ARG
T 07 XA W T R XL T, S i il T Oy A ke T
W A Pkl T B A W R TR AE, ASEHI 72X
XTMIACSEEA R D B SRR IS . XTI EA)
Acil 07 2 i WA TR T s, BFSR R B, MpAC
R AR B B, KB AN p-iH 5 b 2= n,
SRR 2~22 %, d TS 8, WIRh (AR S Sy
LTI LG B BEE N 44% F1 23%; KB R XU
HEN PR B A i) TR 2 I B IR A 31 40% LU I, il TS
WA B EIRAERY . AR TR R MR B Hb R BE
THIAC T T S A 2SN RON Sy, FEE S A B
[ B-EHE N 2 (0.060 mg/g) AL 43rP . MuAgFE 4L T+
(40 “COITARH, p-THE DKM A2 p-52% 2200 -
PRI — SRk TR, JCE RIS 2 N 2R i
FEA S R B AT P SR PN ER Y ST, AR T
BRr, T EREON « SRR I 6 R g E P IR S EE
B, JSHE DI E SR A B AR R N AR R M
RS T, R TR A AT TN T3R5 5200
FSEHE b FRBRCEHENFEEE R

2.1.2 MUAERE AU A I T R P B2 T
¥ o B )y SE B AR L S TS, X
Bttt 7 R IR T —E R JT. 85 Y177, 25 {bAl
Tita T A5 12 8ON I FH P A E B B R P (H 82 Ti4E
JH R S Ry S R Wk (] L, PR, 550 MAASER
N R AEWRE, SEEAAC . B AN R IR T2
XA B N SRV T, s8R, S5 RE
# FHAH b, Ultraturrax®34 )i A B8 A% B 4714 BR il 22
HEPE AT RERAD Y . XK ST A AR A BS54
ARSI N R P s S ite s
SR, 43 Ar R B, HIAR R 5 TSl e A L Wl 3

TR IF S Y 2- 5 P -6- 5 P 3E-3-FH -3
Z N H IR O | S A R SR A K R A

Geng %503 L UMLK A% 18 5 | S 8B 25 N & C4~C5.
C6~C7. C7~C8. C9~C10. C12°~C13’, C13~Cl14,
C14~C15 Wi, 2L pl FH I PR | S s i S0k /K
Pl o Ik, LA B30 B 2 5 RIS B R 38 C=C XL
BT, DI ECISEH B N R A R S e s
HEY.

2.1.3 AEFALEE RS SRR A TS S B BUR
PFH BN AR o SR, s ] i A A B A v, 3
B35 K M AR AR SRR, i Jn gk Z2 W 1) SRAE F 43
AN (1 2 /) LN Sg = L = o A S = R e 2
fitt o (B E R, e TR ACHE NS N AR L]
WiE /. Song %P FFE T AS[R]HE 75 D3R A BEXT
4R A E R E AR R, g5 R, A A S
M-8R Ak, TR 13-2-. 137-Z- 9-Z-F11 9°-Z-55)Ii
KT M, Carail 54 WF5E 5 D)% (20 kHz) #7540
BT p-HE N R RARASE IR, B2 E MR =)
K 4 Ff Z-isomers 1 7 Flt p-apo-carotenals, T Z=4=
SEUN g T RS XT B-EHEE D BRI, R I
FEALER)S p-TH S N ZE A Al 3 Fh SRR, A3 SgE 15
Z. 13-Z. 9-Z, HREfir= L =) 20 p-48
B2 (27.73%) . FE R (15.15%) | 2,2,6- — HI X
MO (8.31%) 55, #S EFEIOHY MR FHak
SEARRE A 00 B, Ho PO AR | TR SRR
SRR BERTISEA B N 2R AR PR s AT 1 BEIR A
MARTE

2.1.4 Kk KRFERRGAEPI N T A E FHER, 7T
R BE Il D SR P 8 3R e DU o A XU 2%,
SRR . FEREAL TR, RIS kA
1k, BRI = A BRI IR, &G V2RI
AR . 2. B BE2EEEY) A i, TS N R s
SR B AR RN, A RS L RIR IS IR,
WS B N 2R AR, R KSR gs rh i %
I (-OH) 5= A PLIR H i KL (-CO0-) k4=
A S A= iRERZS, i KT B By fgAd
TR IR, 2SS SRR R & T k) 5T
M AR AL T AR R A ) 5T, L K 28 R iR
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fig T B% 32.36%, BEMREr=H)R 2,2,6- = H FLEA LR, 47
BN . 2-F I s . N R A hhliR; B & b 3 T R%E
16.52%, REfAT=H) R o-SAFTAEETIE | B-IAFTASEIRE | A it
FENER; B K80 T FE 15.82%, Mt /E p- R TR
AT ERAL T AR A BB E ), Chen &E1 Fhi
TARABEH(GW) |, HEKEAEEL(GW2) Fl NXU-GQ
15 BAARANIER) (GW3)FAC I 25 & B il 28 AT TE 25
fo, KURFECE B, X GW3 ZEHI% b R AR
KEE N 84.73%, ik GW2 2 56.77%, GW1
27.25%.
2.2 BEAIFIFHIE AR NRIRE AR
221 4E4FK C 44 =R C(Vitamin C, Vo) XFRPT
Wi g, 2—Fpietk: 2 2k &4, W B2k
PEBUEACM . PUIR IR v S5 &) T & A R AR R
Rz, TR B i B A i, i B et .
K BAETHAEZCTHME BRIy B s B nsn)
AR RS Y (2015 42565 1 5) MUE PR IR 7E
BRI GO iy R R 1.5 g/kg. Tl #2
SN Ve, Be—E FREEP IS S N R tREtE, A
AR AR . SARSHSS S3r 7AACEn Tad
b p-tAsE N ZEAYAE b, WFSE R, TERERAT T
HESIN 0.2%V o, XTMIACIE T Y p-iHE N FA LR
YEF . Mfc R AR = ¥y 45 R AR AR, nmad U inge
HEFR C RIS AE LR, BEE 4B 2R C PrielUnuk Z
FE N, AAC S TP AT LT R AR R B = B T,
MilaT 0.3% B, ARFFFREFRILH T 85.7%, At R
W RAC AT B TR
222 FPERR  ATEERRAE IR A B
TN CAPEE R WL, AN 0.5% YT REERR AT i sl &
N 2R SRR, RIS S b R S Ak
PRBU S PRI R, B4 T &5 LT Y pH, T
B N ZRETESZ pH SIS, U2 38
BHEE N R AT . Geng 253 FHAF SR 47
MoACTt pH & 3.3, MEMACT i S MR EELL &
PRI N R T 9.63%, MBS —
A R ST | SN 2,2,6- = I ZEER LR, B-
ST 2L
223 4i4FE E  4i4EFE E(Vitamin E, V), J&—F
B HEPLEALT, LA E e e FE a-, B-, 5-, -
LT a-, -, 5-, p-ET =G, v SHafd
HA GV Y, G 5 BT 0 2 3 4 i 3k re 2k,
WO A FURTRER . HHEEP BT & BN
TRy Ve PR T R MR EM IR R, B
JInER 3% Bk R E e, Rk, T LATER AN
ARG Vi, P& 2SiHs N FRRue v, ity
e OISR
BEAN, FEYRAE PT LAVE A S s IR A 28l

N, HELE o R AL UERR, R 28 N R iR
PP, Kan 8657 SR FR 1 (ON) AR 7l (SN il

AR N EREEPKRFLIR, G5RRH, oK R
RUEFARIRR A TE 5 & B AN RIS W R AR i L
HA R A4f BT i BE A A= n] A M (25.67%) o Luo
SEESUXF LE A3 T A Rl AR (R h . RS SkF
T ZELERFI . ARFFID XTSI N RAZE PRI,
Hop (RAEERMA R TS 2% bR avfaseErE, B
K SRR E . R, BRI, IR
A SRR RE RN AN K FLIR A5 7 1 B ARSI
2R, TR T ECE RIS R R, PRI SRR TR
2.3 IMEERNMICERE MRREMERIFM

2.3.1 DGR WFSYERE, St o hnid (o 2= S Ak, fE ik
KN DR, 22 B E e . A sl T
BT HOGEST, =N OIS, BOCRAr A T A
ARSI S N RERE MR, RIGZORAE HOCE S Tk
AFEE, 8 h JEAIFCISI Y N SRR3R 18.6%, 1M
25 N B GRS FIRE G A F R AR AT 5>95% . 1tbAT,
e I N R AE RN (Z-) AR L L
SO X B A TG IRAR I, 25K, RIDGIRR
PR R S AR 9-2- 9'-Z- 13-Z-, 13"-Z-55 I
At B ER . ORIl p-FR e B A R Al p--
carotene-3-one. 5,6-epoxy-f-f-carotene-3-one, 9’-Z-
Fass)on, 13 5% 137-Z-Faes 555 A AR

232 A AESKMTINESEE DK
¥, Henry 581 ffF 57 T B A ARSI PSS 8

NERE VRN, KL 13-Z F1 9-Z J& p-iHE MR
TR, B-EHE N EAE 13-14 FiT 13°-14 X4
I 244 = A= p-apo-13-carotenone Fl S-apo-14'-caro-
tenal, Geng 2P 52 T A ALALBRAF R AAC 1P
A N RIS, SRR, I ILPHR . 2,4-T
TR IR | AT RN, 2,2,6- = F LI
Tl . B-55 2 T A5 2 =B R =4 o FR LT DL, 4
AN 0N =NEEE S an S S Dl N A A B Y
e (A B S ZR R SR R L BRSSP,

RAARC AU B S B 1Sl B S BRI RO R 2 —o
233 pH pHEEMOARREMEMWEZRNRZ
— BRI R LRE pH PR I A A S AL, K
g AR, PFERIE, ISR ik 2R 5R
TIEER pH ARG IN, oA (HD e, B 4t
[a] B OFEARO MO Y N SR AEmR A RS
BA e, O 50 TR DL . X BRC WS R, pH
4.8 YA FE Ny 3.3 BF, FEOMALASH] B h ZE C7~C8.
C9~C10. CO~C10f3f s W 2 A= il fs 1 — b 5
2,2,6- = FLIRCL IR | 2-Belfis . p-45 2 4, Horb g
TR A Y 2-BEA I B R T . Y
pH3.0~3.5 B}, MIFC 2R h 3R FoKBE R . £oK
2 R R TR 2 EE Bl pH YRR T RIS, p-iH % b
RRNFARE, RHERYESM T, JSHE h &K 5,6-3F
SEALE KA FEHE, AR 2,5- A K, I SPEEXK
P ITIEAE, B-THEE N B LA, s AR o),
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2.3.4 WoRIRE G R A ) A A DR o
2. 0. A8 N RETRTEYTREfE . R ER
B, MR G R D, B R RS RE . BT AR A AR
4, I RRIA N FAEAR N | AEBHIE AR AR RN . 2 I
SR DR EERRK. AR, IR RS AL IR
SR B EEIEA . B-HEE b IR AE S DLSE R A AT
B 2SI S N2, MIACZEIN R 12 d s, B-HEY R R
IKAFAE—=2 °C(101.09 pg/g) A1 10 C(115.56 ng/g) =
FA R, 5 0 °C(163.86 ng/g)H M3E2= 5, FHIHI:
R gtk 2 X A A it RS 2 DGR E AT, Xiao 5081 SR
JH HPLC-DAD-MS $ AR X T K 35 B A G5 S AR A
G IR fE B 1 AT S BT, KB, AE 25, 35 F
45 °C T Y B R TR B 13 8 137-Z-. 9 5k
9-Z-. 15 8§ 15°-Z- PRI = 532 A4 A 1 9-dis-Z-FiT 13-
di-Z-F KB A SUI AR . —4 °C Wt i A AL
WS, B N ER | KB 3R FOK B 3R AR R TR
TrEBREET 4 °C, AR T 4 C MR RS iE R
3L (LbHSP21, LbOR2) FEikk i FMLT—4 C, %
fARIE R (LbBNCEDG6, LbCCD1, LbCCD4) I #% i 3
[/ R O
3 FZRERE

MoFC R 2SI B N AR 2L A8 )5,
T B A D RE AL Sy, 5 B2 A Y R 5T S
{H. HT2EEA8 bR EA & A AR, oA
e RS N IR R LIBRLIE A, BRItk 1R
FREE LRSI THIACSSEA S NI T S5FIH. A3
PEANZEAR TN 107 =0 WHBS XAt IS g h 2
RS EPERYFE R . ARSI ST B P IEA S 2N
AR L, Xt FAAC R ) R TS B N R Y-
K R R AE R i, B A oK 3 A HAT A=W i
T DAL AR s i AR S BRI ST E AT R e
0o Bk, IR E A ISEA B N R e
PE, R MR ISE B N ZR AL/ RRAEAILE, IS AaAl
AR D R MR AR R T, WP TRy
P, SRR EEA R N R AR R M L R AR
Wi AT EE B S, SRS A B A RS TR
Jin A R AR AR
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