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Effect of Ultra-high Pressure Physical Energy on Carotenoid Isomers in Carrot Juice

MA Yong-kun, XU Li-na, ZHANG Jia, SHANGGUAN Li-juan, LI Xiang-bo
(School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: Carrot juice was pressurized under different ultra-high pressure processing conditions and the aim was to study the
effects of ultra-high pressure physical energy on the carotenoid geometric isomers in the carrot juice. The carotenoid geometric
isomers in the juices treated by 100, 300, 500 and 700 MPa for 5min were separated respectively by HPLC equipped with a
photodiode array detector and a Cso column. According to the chromatographic behavior, spectral characteristics and geometrical
transition of the carotenoid geometric isomers catalyzed by iodine, the isomers of all -trans-  -carotene ,15-cis-,13-cis-, 9-15-
di-cis-,9-cis- B -carotene, and all -trans- o -carotene were identified respectively. The results showed that to some extents, the
ultra high pressure physical energy can lead to the isomerization of all-trans-carotenoids such as 9-, 13-, 15- carotenoids with
low bond energies or the degradation to some small molecular fragments.
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Fig.1 Cs-HPLC-PDA chromatogram of untreated carrot juice
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Fig.2 Ca-HPLC-PDA chromatogram of standard sample of all-
trans- B -carotene
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Fig.3 Cs-HPLC-PDA spectral overlays with seven peaks of
untreated carrot juice
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Fig.5 Ca-HPLC-PDA chromatogram of carrot juice treated by 300
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Table 1 Varieties of carotenoid isomers in untreated carrot juice

=) . f S 3 QfH
gl L AEEN {3 B I 17 (min) A (nm, LK) X (nm, BH#AY) S P
1 15- Wit 13.703 332.7 (412) 439.4 466.0 334 — 441 — 0.40 0.392
2 FrB 14.055 348.3 — 439.4 464.8 — — — — — —
3 9,15- XMt 14.348 338.7 — 439.4 — 333 — 440 466 0.28 0.21°
4 13- Wi 14.734 342.3 (425) 445.5 (474) 337 — 446 471 0.41 0.362
5 a-THE M 15.018 335.1 435 446.7 474.5 — 420 445 474 — 0.08°
6 K. 16.007 — — 453.9 480.6 — — 454 478 — —a
7 9- it 16.651 339.9 — 451.5 474.5 340 — 445 472 0.0079 0.112

. a.HPLC JBhAH A

FIEE -MTBE- 7K(50:45:5, V/IV/V); b.HPLC JiahAH A 41 i
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Table 2  Contents of carotenoid isomers in carrot juice (%)
B 2B - HY b ER AR o - b ER ERAKE P REE 13- i< 15- i 9- Jlii=X FeA =X
S| 58.843 34.724 93.567 0.802 0.426 0.405 4.800
Cuoo 69.972 21.297 91.269 1.592 0.238 0.842 6.059
Casoo 68.579 21.202 90.174 1.764 0.293 0.757 7.012
Csoo 69.473 21.549 91.022 1.348 0.273 0.509 6.848
Croo 67.804 22.677 90.481 0.617 0.993 0.457 7.452
0.090 ML T%~9%.
0.060 32 HEERAELAE TN A R T b 2R R A
2 00 KSR, FEBERN N T B 1% T 500MPa
0.040 | SR e R 2 R T B R
0.020
0.010 v AUl ) P,
0.000 ————— N - 2% 3 HK:
-0.010
8§ 10 12 14 16 18 20 22 [1]  #f1kR 2550, UM, Co-HPLC-PDA 415 5% 5% B, B - H1% b
fif 18] (min) FILTSHRIRL]. i B2, 2006, 27(10): 252-255.
7700 WPa B [E T Coo b B ST 2 1 ] [2] LAUCHLIN R G, BUNKE G M, EADS C D, et al. Preparation and
Fia7 C HF;LC PDA ch armik ° f'EJ T =E TN, physical characterization of pure B -carotene[J]. Chemistry and Physics
ig. 30- - chromatogram of carrot juice treated by of Lipids, 2002, 115: 63-76.
MPa [3] STERLING C. Crystal-structure analysis of B -carotene[J]. Acta Cryst,
. . . . 1964, 17: 1224-1228.
B w2 A, IF IO M A 1 o 5 B it I [4 CHERHE, PENG H Y, CEN B H. Stablity of carotenoids and vitamin
SRR S BT, 2 & s ) R3S R 5 /T*SdJ}:rg:tgagZﬁz Icil(m;t /il;ﬂff[TJ] Folog Chem, 199% 37: 497-503. .
. E—— s , , , etal. Separation and determination o
BB A iR R LR 2. cis/trans- B -carotenes by high-performance liquid chromatogrmatograpgy
M2 AL, R AL TR S (1 N VR [J]. Chromatogr, 1982, 245: 359-364. o
T NS S+ ey [6] CHEN B H, CHEN Y Y. Stability of chlorophylls and carotenoids in
100, 300, 500 MPa X% byt JeHIEr b3 G 5 5p sweet potato leaves during microwave cooking[J]. Agric Food Chem,
A, 500 MPa AbFE S [RE i % 414 L 182 o By 1993, 41 1315-1320. o
i kB N2 Al 3 A (7] PR, AEASHR, S, 2. R SMSULIIELD]. i
4, 11 700MPa FHRMAL bR B EHD, If AR SR 1L, 2005(4): 46-49.
g S ) A B e K. T, SR v T 500MPa i ] [B]  MURTHY K NC, VANITHA A, RAJEESHA J, et al. In vivo antioxi-
ETIONEN N N ™ ~ dant activity of carotenoids from Dunaliella salina - a green microalga

3 DA 42 = K <
ERNIRIES R N Lt T@ RN . [J]. Life Sciences, 2005, 76: 1381-1390.

BN D ERALTOEE. BRI NS A R [0] BUTZP, FERMANDEZ-GARCIA A, LINDAUERR, et al. Influence of
=N e e B 1 ST R e T A7 ultra high pressure processing on fruit and vegetable products [J]. Journal
sk, 3G &i;ﬁ@ﬂc (AL E2AL T 9. 13, A1, of Food Engineering, 2003, 56 (2/3): 233-236.

Yeung J C YIF5¢ g AR ab initio # el .45 H & [10] LAMBERTY, DEMAZEAU G, LARGETETEAU A, et al. Changes in
Y N tic volatile composition of strawberry after high pressure treatment
LT 2R R ARG E P e 5- > 42 e > 9- > arome _
. [J]. Food Chemistry, 1999, 67:7-16.
13- > 15- . b el W, 3X 3 AME RIS R R % [11] QIUWF, JIANG H H, WANG H F. Effect of high hydrostatic pressure
3 -2 1 S il 77 B lycopene stability [J]. Food Chemistry, 2006, 97: 516-523.
IERIBE 2 AR B SR LIRSS« A9 i o
. N . . L [12] YEUNGJCY, CHASSE G A, FRONDOZO E J, et al.Cationic inter-
JE AR 5 FE SIS S R R I R S B R AN G v R AL BRI mediates in trans- to cis-isomerization reactions of allylic systems. An
CRE SIS, FLE 8k 500MPa 43 T 5 M4k B B A i ;)S%Ifre;tzg ii;rjlltg)zstudy[J]. Journal of Molecular Structure (Theochem),
AW, SR T RE R S B REVE T T B - W b 3 (3]  MAUEE, o, AEE. FAMBY NEEBY N K Co
Ny - P < 4 vr by o 1 = ] =] s Juke . _
PRasky sl TRIE MR R, = gl P, 8 ;g;ﬁgggﬁ%ggﬁgﬁgﬁ%gﬁﬁg%¢
N . . N v PRIGIR, a2, D - W D ERITMA e B
9. 13815 & mth, A poin =t e b R s AL 2y 1 222008, 29(4): 50-55.
BB, [15] CHEN B H, CHEN J M, CHIEN J T. Kinetic model for studying the
isomerization of a-and B-carotene during heating and illumination[J].

PPN Agric Food Chen, 1994, 42: 2391-1397.

3 &H O’ [16] EMENHISER C, SANDER L C, SCHWARTZ S J. Capability of a
polymeric Cs stationary phase to resolve cis-trans carotenoid isomers in
3.1 A Ca-HPLC-PDA X% NyHpiiss N &£ reversed phase liquid chromatography [J]. J Chromatogr A, 1995, 707:
_ N N o 205-216.

e ME 45 W 71 HEH T N Y O HE KA

FRUAT R, 5E o AL LA 2 v vy 32 B [17] LINCH, CHEN B H. Determination of carotenoids in tomato juice by liquid
NERDS SR B-HE PE. ko - THE NE. chromatography[J]. Journal of Chromatography A, 2003, 1012: 103-109.

[18] HUCC, LINJT, LU F J, et al. Determination of carotenoids in

15- . 13- 5. 9,15- . 9- Wigk, Hrhe k= p-
¥ NETEALBRKHE PR 60% LA, TRk

Dunaliella salina cultivated in Taiwan and antioxidant capacity of the
algal carotenoid extract[J]. Food Chemistry, 2008, 109: 439-446.



