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Analysis of anthocyanins in purple sweet potato wine before and
after fermentation by UPLC-MS/MS
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Abstract: The type and content of anthocyanins in the key pro-
duction process of purple sweet potato wine were analyzed by
ultra performance liquid chromatography-tandem quadrupole
mass spectrometry (UPLC-MS/MS). Results 8 kinds of anthocy-
anins with large structural differences were identified, and
various anthocyanins had different changes before and after fer-
mentation; after high-temperature cooking, the anthocyanin spe-
cies in the purple sweet potato did not change, but the total an-
thocyanin content decreased; After being fermented into purple
sweet potato wine, the yield of 8 anthocyanins is about 30%.
Keywords: purple sweet potato wine;  anthocyanins;

fermentation; ultra performance liquid chromatography-tandem

quadrupole mass spectrometry
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Figure 1 Total ion current chromatograms of anthocya-

nin concentrate of purple sweet
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Figure 2 Distribution map of anthocyanin peak time
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Figure 3 Primary mass spectrum of component 1
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Figure 4 Secondary mass spectrum of component 1
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Figure 7 Primary mass spectrum of component 3

25 30 35

287.04

100

VRS ESES
Relative intenity/%

=

200 300 400 500 600 700 800 900 1 000 1 100
Jo g HE

Mass—to—charge ratio
B8 4 3 —%RiEH
Figure 8 Secondary mass spectrum of component 3
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Figure 19 Variation trend of anthocyanin peak area

BB B ) AR B R e A R
i MR B, e Ah 28 S TR A AL 0 5 ORGP
This AR R G R — 05, RE AN EENE.,
S FhAE O H R 29 K M 1Y 30% . 5 R (1 45 A
. KRB SRFETN R R Z WO A 5 4 A2
3 I AR -5 M SR T B D ALy 6 R
433 36", 6" XU HE BEAR B -5-H B
3 ik

SR FH B 25 000 €0, 335 — B3 T DU AR JB 3 v 6 4%
REWIG AL 6 Rl 28 T & AT T 40 . 25 R 9.
BB E ) 8 ML A MR A S
Az oy ik, TR 1 40 O TT LA s S v R IR
T:amEEEM 7T dRERE,S et & B EN
26%0~45%, AN, KGO R T SR XA RS
EHRET R L A6 4 5 2 A LA B e B R 1Y R B AR R 46
A 56 HARE A il — 55t

S &k

(1] XU 2838 2250 7 b 0 T[] AR 5 3538, 2019(7): 42-43.

[2] Tk, TR RBAET R IR AR B 25 (b R0, 2007
(3): 67-70.

BB =I5, FIME, & 710, . F8 ORI R IR 1T
FEERE[I). £ S AL, 2018, 34(3): 192-195.

[4] 5%, FLFEM, £ x, & AR EFE T EEOH TS5 H0
A3 BT VEIR 5 K 2% 4 CH SR O, 2019, 37(2): 26-30.

[5] R BE, FEAR, W AUHF, &5 RARTE OB S Bk IR A SR IR
LA BP0 AL PR LA 52 (7). £ W BR, 2015, 36(19): 83-88.

[6] GRAS C C, NEMETZ N, CARLE R, et al. Anthocyanins from
purple sweet potato ( [pomoea batatas (L.) Lam.) and their color
modulation by the addition of phenolic acids and food-grade phe-
nolic plant extracts[J]. Food Chemistry, 2017, 235: 265-274.

(7] BR B0, BEJL, BIMS ¥, 5. SEAET SO0 A UM Bk SR i T2
P Ak B U A AL AT FE (9], £ S HLAR, 2017, 33(3): 150-154.

(F#% 68 1)

61



68

E#i# 38 FUNDAMENTAL RESEARCH

B R AR ) 09 BE Jr (9], v [ AR R A BT R, 2018, 37(3):
27-33.

[2] #Ron M, HAER, T MR E TR e
i Toll, 2020, 41(8): 210-214.

[3] M, B30, itk 7 R AN [R] 388 37 A 1 = I 1 24 B4 A
WSt (1], KR WIWEIE 5T &, 2021, 33(4): 691-715, 637.
[4] M/, R, T EE. 7S ik 92 0O HE AT 3 T2 S L Al

FEPE[T]. £ 5 Tll, 2019, 40(6): 38-41.
[5] NI Qin-xue, GAO Qian-xin, YU Wei-wu, et al. Supercritical carbon

ISP R B

dioxide extraction of oils from two Torreya grandis varieties seeds
and their physicochemical and antioxidant properties[J]. LWT-Food
Science and Technology, 2015, 60(2): 1 226-1 234.

[6] Wb 27, DRAG W, FN/INAL, S5 o o 1 125 £ Flo £ 20 3% 1 £ A A
Bl Bz 22 W 26 9 IS [9]. £ Toll, 2020, 41(2): 54-59.

7] WA AL, 3167, R X 7 HE B R B A S Tk ROR Tl
IY BRI [D]. 3 A 2Bl R 2, 2019.

(8] HUELRE, A, R i, A 80 7R T Rl 2 TE R 22 v ) 1
FHIT. £ SR, 2019, 44(3): 283-288.
O) VL2, WRICHE, S iheatie. A M AR P B $2 I O BT 5 2 R (0], &
iR R 2F 4, 2014, 32(3): 54-58.

[10] 2 fdr. A AHE 70 Sl 20 7 S5 A A 00 ) 3 23 9 4 Y
W J3E AL [D]. A A8 2 ARl K2, 2020,

[11] BELOUSOVA N I, DOMRACHEV D V, FURSA N 8, et al. Com-
position of essential oil from rhododendron caucasicum[J]. Chem-
istry of Natural Compounds, 2017, 53(3): 574-575.

[12] MALAKA Mpho Sandra, NAIDOO Kersch, KABUBA John. Extraction

BE 2368 | 2021 £ 6 A | R@SHH

of siphonochilus aethiopicus essential oil by steam distillation[J]. Chem~
ical Engineering Communications, 2017, 204(7): 813-819.

[13] Z5 2, IR, B, 45, ML Il Aoy 0l 2 B e 44k 15 1k
WEFE[I]. &S5 HUAE, 2020, 36(2): 165-170.

(4] W54, Jrie 5, 25 R, . 90 B RS I 45 % PRI 1 T
B GC-MS 43 BT [J]. B & 5 HLAK, 2018, 34(7): 48-53.

[1S] 3 T3, G358, XU, 45 HEAT RS i 24 oK 2L A0 il 2 B xe < 2%
5802 2R R R 900 480 9 Pk 6F S [0). R S HLARL 2021, 37(3):
144-149.

[16] X1, 75 e He, HERTIT, 55 A7 15040 DL BT 58 BUIR [J/0L]. th 2y
2531 5 IIfi JR. [2021-06-08]. https://doi. org/10. 13412/j. cnki. zyyl.
20210607.002.

(170 2200, X0/, HEAR, 46, 24 B Te) D5UR 0 s I 76 2 O 85 P fY
N FAPEJE[J/OL]. £ i 5 % B Tl [2021-06-08]. https:/doi.org/
10.13995/j.cnki.11-1802/t5.026689.

(18] ¥ o di, AL 77 o, Wi e By, 45, KR35 A Mk A AR 0 BF T
JE[] 2 TRHE, 2019, 35(2): 1-4.

[19] PANJAITAN R, MAHFUD M, CAHYATIE D, et al. The study
of parameters of essential oil extraction from black pepper seed
using microwave hydrodistillation by modeling[J]. IOP Conference
Series: Earth and Environmental Science, 2021, 749(1): 012032.

[20] kR 2%, BEAIEE, #5047, 4% W oT R SRS 4R I T 21k &
GC-MS 23 #7 [J/OL]. £ & #F 58 5 JF & . [2021-05-09]. http://kns.
cnki.net/kems/detail/12.1231.TS.20210408.0916.002.html.

211 F B, b, WOREE, 45 AN [] O 9 418 35O A 15 Bz 2 )
I GC-MS 3 #T [T, B A F i, 2014(8): 1 421-1 429.

(E#% 61 7

[8] VLB, 2213, WRi, 5. KARTE (1 0 3R Fa e AL F 5T ok
fh 5 BB, 2019, 35(5): 213-218, 236.

(9] 2=, E M, 225 . 58 0 K I o e € 728 O A X £
AEQ]. & 55 & B, 2016, 42(1): 48-52.

[10] S8, Ml 5e, b T, 55, 5 R AT IS B M, BB L 4L A
P PR VR A BB 0], R A A 2R, 2017, 17(3):
289-295.

[L1] BRAFAR, KRB, FHGTT, 45, KFLAR G W B ok 20 b 4 S5 70 €0 7
FIEFE[I]. 12 &8 4 T B A I 2 4, 2015, 6(8): 3 186-3 191.
[12] T 08, A= H . R N I 72 A A 55 T R B 1 L 2 AR AR D). B

W58 5 %, 2019, 40C1D: 133-140.

[13] BR3C, @], XIBET, 4. LC-MS/MS 3 Hr Il < 4 3 46 (0 45 Iy
RS P EE SR, 2015(3): 191-194.

[14] EHFR, ¥4, X TH, 5. UPLC-MS/MS J5 12 16 ) %5 1 46 (4
45 Ao R o KT 7 R S 2 0 3R I G S R AR B 4 0] R R
¥, 2018(6): 72-75.

[15] TIAN Q, KONCZAK I, SCHWARTZ S J. Probing anthocyanin

JE. &

profiles in purple sweet potato cell line (Ipomoea batatas L. Cv.

Ayamurasaki) by high-performance liquid chromatography and
electrospray ionization tandem mass spectrometry [J]. Journal of
Agricultural & Food Chemistry, 2005, 53(16): 6 503-6 509.

[16] SUDA I, OKI T, MASUDA M, et al. Physiological functionality of
purple-fleshed sweet potatoes containing anthocyanins and their u-
tilization in foods[J]. Japan Agricultural Research Quarterly, 2014,
37(3): 167-173.

[177ISLAM M S, YOSHIMOTO M, TERAHARA N, et al.
Anthocyanin compositions in sweetpotato ( Ipomoea batatas L.)
leaves[J]. Bioscience Biotechnology & Biochemistry, 2014, 66
(11): 2 483-2 486.

[18] TRUONG V D, DEIGHTON N, THOMPSON R T, et al. Charac-
terization of anthocyanins and anthocyanidins in purple-fleshed
sweet potatoes by HPLC-DAD/ESI-MS/MSJ[J]. Journal of Agricul-
tural & Food Chemistry, 2010, 58(1): 404-410.

[19] X3, 7%, £, 55, AR IFH HUER I 5 v 5 EAE 17 1
R A A E PERF ST (7], & Tk BHE, 2015, 36(10): 320-324, 334,

[20] W f, ELARLT. 5 e S K W 2 A Ik I A AE 6

B 52 [J]. £ & BR2, 2018, 39C10): 151-157.



